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INTRODUCTION. 

The  form  of  the  Bulletin  as  adopted  in  1907  and  slightly  modified  in  1908  will  be  retained. 

To  facilitate  the  understanding  of  the  tables  of  observations  published  in  the  Meteorological  Bulletin 

we  beg  to  remark  that  the  hours  of  observations  are^  for  the  first  and  second  class  stations,  2  a.  m., 

6  a.  m.,  10  a.  m.,  2  p.  m.,  6  p.  m.,  and  10  p.  m. ;  those  for  third  and  fourth  class  stations,  6  a.  m. 

and  2  p.  m.  The  time  used  by  the  observers  is  that  of  the  one  hundred  and  twentieth  meridian 

east  of  Greenwich.  The  barometer  readings  are  corrected  for  capillarity  and  temperature  and  reduced 

to  sea  level,  but  not  to  standard  gravity.  The  correction  which  is  to  be  applied  to  the  readings  as 

given,  whenever  it  is  desired  to  reduce  them  to  standard  gravity,  will  be  found  at  the  head  of  each 

meteorological  table. 

In  regard  to  the  rainfall  observations,  we  have  to  state  that  heretofore  the  daily  total  rainfall 

given  in  our  Bulletins  for  each  station  represented,  as  far  as  practicable,  the  amount  of  rain  col- 

lected in  the  pluviometers  from  midnight  to  midnight.  But,  except  at  stations  provided  with  record- 
ing rain  gauges,  it  is  frequently  impossible  to  know  how  much  of  rain  was  collected  before  midnight 

and  how  much  after  midnight.  In  order,  therefore,  to'  obviate  this  difficulty,  it  has  been  decided  to 
consider  as  total  rainfall  for  any  day  the  amount  of  rain  collected  in  the  pluviometers  from  6  a.  m. 

of  the  said  day  to  6  a.  m.  of  the  following.  This  modification  will  be  applied  only  to  the  rainfall 

records  of  the  secondary  stations,  but  not  to  those  of  the  Central  Observatory. 

We  subjoin  a  list  of  all  the  meteorological  stations  of  the  Weather  Bureau  in  operation  on 

January,  1909,  together  with  the  names  of  the  respective  observers,  who  must  be  held  largely 

responsible  for  the  accuracy  of  the  observations  published  in  the  bulletins. 

SECONDARY  STATIONS  AND    OBSERVERS  OF  THE  WEATHER  BUREAU. 

Jolo   
Isabela,  Basilan   
Zamboanga   
Davao   
Cotabato    

Cagayan,  Mindanao   
Dapitan   
Biituan   

Yap,  Western  CaroUnes 
Tagbilaran   
Surigao   
Maasin   
Cebu   
Bacolod   
Iloilo   
San  Jose  Buenavista  ___ 
Tuburan   
Ormoc   
Tacloban   

Capiz   
Borongan   
Calbayog   
Palanoc,  Masbate   
Laoang   
Gubat   

North 
latitude. 

6  03 
6  42 
6  54 

7  01 
7  13 
8  29 
8  40 
8  56 

9  29 
9  38 
9  48 
10  08 
10  18 
10  41 
10  42 
10  44 
10  45 
11  00 
11  15 
11  35 
11  37 
12  04 
12  22 
12  35 
12  55 

East 

longitude. 

121  00 
121  58 
122  05 
125  35 
124  15 
124  38 
123  25 
125  32 
138  08 
123  51 
125  29 
124  50 
123  54 
122  56 
122  34 
121  55 
123  50 
124  36 
125  00 
122  45 
125  26 
124  36 
123  36 
125  01 
124  08 

Observers. 

Roman  Kabigtin   
Inocencio  Rodriguez  _ 
Leandro  Albano   
Lamberto  Garcia   
Manuel  Galicia   
Emiliano  San  Juan  __ 
Severino  Hamac   
Generoso  Copin   
Eusebius  Lehmann  __ 
Fernando  Rocha   
Leoncio  G.  Santos  .__ 

Aguedo  Espina   
Domingo  Angeles   
Segundo  Penaflorida  _ 
Jose  Ma.  Sison   
Benito  Pelaez   

Agapito  Borja   Ricardo  A.  Luna   
Perfecto  Paulino   
Jose  E.  de  Leon   
Cesareo  Montes   
Pio  Santos   
H.  L.  Heath   
Manuel  Oria  Gonzales 
Antonio  Rocha   

Class. 

Ill 

IV 
III 

III 
III 

III 
III III 

IV 
II 
II 
III 
I III 

I 
HI III 

I 
II 
II 

IV 
II 
IV 
III 
III 

22c373 



INTRODUCTION. 

SECONDARY  STATIONS  AND  OBSERVERS  OF  THE   WEATHER  BUREAU— Continued. 

North latitude. 
East 

longitude. 
Observers. Class. 

Legaspi    
Sumay,  Guam,  Ladrones  Islands 
Calapan   
Virac   
Batangas   
Atimonan   

Silang   
San  Antonio,  La  Laguna   
Corregidor   
Olongapo   
San  Isidro   
Tarlac   

Dagupan    
Bolinao   

Baguio,  Benguet   
San  Fernando,  Union   
Echague    
Candon    
Vigan   
Tuguegarao    
Laoag    
Aparri   
Santo  Domingo,  Batanes  Islands 

13  09 

13  24 
13  25 
13  35 
13  45 
14  00 

14  14 
14  22 
14  23 
14  49 

15  22 
15  30 
16  03 

16  24 
16  25 
16  37 

16  41 
17  12 
17  34 
17  36 
18  12 
18  22 
20  28 

123  45 
144  38 
121  11 
124  14 
121  03 
121  55 
120  58 

121  32 
120  35 
120  16 
120  53 
120  35 
120  20 
119  53 
120  36 
120  19 
121  39 
120  26 
120  23 
121  40 
120  35 
121  38 
121  59 

Bernardino  Costa   
Herbert  Taylor   

Aquilino  Nokom   
Juan  Lugod    
Enrico  Cabral   
Leon  G.  Guinto   
Marcos  Medina   
Faustino  Laf rades   
Mariano  Atienza   

Gregorio  Yuse   
Bernardo  Pecache   
Atanasio  Caliolio   

Domingo  Torres   
Ezequiel  Reinoso   
Gregorio  Galvan   
Francisco  Burgos   
Godofredo  Resurreccion   

Luis  Quismorio   
Pastor  Daroy   

Jose  C.  de  Leon   
Jose  Saez   
Manuel  Delgado   
Claudio  Castillejos   

I 
III 

III 
III III 
I 
IV 

IV 
III II 

II III I 
II 
III 
III 
III 

IV II 
II 

III I 
III 

The  signs  and  symbols  employed  in  this  Bulletin  are  the  following: 

Equal  to- 

Ci. 
Cirrus. 

Ci.-S. Cirro-stratus. 

Ci.-Cu. Cirro-cumulus. 
A.-Cu. Alto-Cumulus. 
A.-S. Alto-stratus. 
S.-Cu. Strato-cumulus. 

N. Nimbus. 

Cu. 
Cumulus. 

Cu.-N. Cumulo-nimbus. 

S. 
Stratus. 

Fr.-Cu. Fracto-cumulus. 
Fr.-N. Fracto-nimbus. 

Fr.-S. Fracto-stratus. 
S.-cf. Stratu  s-cumulif  orm  is . 
N.-cf. Nimbus-cumuliformis. 
M.-Cu. Mammato-cumulus. 

b Bright,  clear  sky. 
c Cloudy  weather. 
d Drizzling,  light  rain. 
g Gloomv    or    stormv   Ic 

weather. 
0 Overcast. 
P Passing  showers  of  rain 

Symbol. 

Equal  to- 

ooking 

<1 

Squally  weather. u 
Ugly  or  threatening  weather 

V Visibility  of  distant  objects. 
w Wet  or  heavy  dew. 
• Rain. 

Fog  or  mist. 
_CL 

Dew. 
© Solar  corona. 
^ Lunar  corona. 

uy 

Lunar  halo. 
o Solar  halo. 
< Heat  ligthning. 

r<^ 

Thunderstorm. 
T Thunder  without  lightning. 
/ Strong  wind. 

r~\ 

Rainbow. 

OO 
Dry  mist. 

s. 
Smooth  sea. 

L. 
Long  rolling  sea. 

T. 
1  Tide  rips. 

M. i  Moderate  sea  or  swell. 

H. 

'  Heavy  sea. 

R. 

j  Rough  sea. 

;^OTE. — A  small  zero    (°)    or  2    (-)    used  as  an  exponent  to  the  above  s}^nbols  indicates  respectively  that 
the  intensity  of  the  meteor  denoted  by  the  symbols  thus  affected  was  small  or  very  great. 



INTRODUCCION. 

Conservaremos  en  esta  publicacion  la  misma  forma  adoptada  en  1907,  y  ligeramente  modifieada 
en  1908.  Para  mejor  inteligencia  de  los  ciiadros  de  observaciones  que  publicamos  en  el  Boletin 
Meteorologico,  tengase  presente  que  las  horas  de  observacion  para  estaciones  de  primera  y  segunda 
clase  son  2  a.  m.,  6  a.  m.,  10  a.  m.,  2  p.  m.,  6  p.  m.  y  10  p.  m. ;  y  en  las  de  tercera  y  cuarta  clase, 

6  a.  m.  y  2  p.  m.  El  tiempo  seguido  por  nuestros  observadores  es  el  meridiano  120  Este  de  Green- 
wich. Las  lecturas  barometricas  se  dan  corregidas  de  capilaridad  y  temperatura  y  reducidas  al  nivel 

del  mar,  pero  no  a  la  gravedad  normal.  La  correccion  que  por  gravedad  debe  apliearse,  se  da  al 
principio  de  cada  cuadro  meteorologico. 

Cuanto  a  las  observaciones  de  lluvia,  hemos  de  advertir  que  hasta  el  presente  la  cantidad  diaria 
de  lluvia  dada  en  este  Boletin  para  cada  estacion  representaba,  en  cuanto  era  posible,  el  total  de 
agua  caida  en  los  pluviometros  en  un  dia  natural  contado  desde  media  noche  a  media  noche.  Pero, 
excepto  en  las  estaciones  provistas  de  pluviografos,  es  con  frecuencia  absolutamente  imposible  conocer 
cuanta  cantidad  de  agua  fue  recogida  antes  de  media  noche  y  cuanta  despues  de  media  noche.  Con 
el  fin,  pues,  de  obviar  esta  dificultad,  se  ha  resuelto  considerar  en  adelante  como  total  de  lluvia  para 
cada  dia  la  cantidad  recogida  en  los  pluviometros  desde  6  a.  m.  del  dia  que  se  considera  hasta  6  a. 

m.  del  siguiente.  ̂ Esta  modificacion  se  aplicara  solamente  a  las  observaciones  de  estaciones  secun- 
darias,  pero  no  a  las  del  Observatorio  Central. 

Damos  en  el  texto  ingles  una  lista  de  todas  nuestras  estaciones  con  los  nombres  respectivos  de 
los  observadores,  los  cuales  son  en  gran  parte  responsables  de  las  observaciones  que  se  publican  en 
este  Boletin. 

Los  signos  y  simbolos  usados  en  este  Boletin  son  los  siguientes : 

Simbolos. Significado. 

Simbolos.  ' 

Significado. 

1       Ci. 
Cirrus. q Achubascado. 

^     Ci.-S. Cirro-stratus. u Tiempo  feo  6  amenazador. 
'    Ci.-Cu. Cirro-cumulus. V Trasparencia  del  aire. 
1    A.-Cu. Alto-cumulus. W Humedo. 

^      A.-S. Alto-stratus. • Lluvia. 

i     S.-Cu. Strato-cumulus. Niebla  6  neblina. 
1         N. 

Nimbus. -CL Rocio. 
1       Cu. Cumulus. © Corona  solar. 

Cu.-N. Cumulo-nimbus. ^ Corona  lunar. S. 
Stratus. 1         uy Halo  lunar. 

Fr.-Cu. FractO'Cumulus. 

!     o 

Halo  solar. 
Fr.-N. Fracto-nimbus. Relampago  sin  trueno. 
Fr.-S. Fracto-stratus. 

r^ 

Tempestad  de  trueno. S.-cf. Stratus-cumuliformis. 

j       T 

Trueno  sin  relampago. 
N.-cf. Nimbus-cumuliformis. 

Z'
 

Viento  duro. 
M.-Cu. Mammato-cumulus. r\ Arco-iris. 

b Despejado oo Niebla  seca. 
c Nublado. 

S. 

Mar  lisa  6  liana. 
d Llovizna  6  lluvia  ligera. 

L. 
Mar  tendida. 

g Mai     cariz;     tiempo     cerrado, 

T. 
Mar  rizada. 

fosco. 
M. 

Mar  moderada. 
0 Cubierto. 

H. 

Mar  gruesa. 
P Lluvia  pasajera. R. Mar  alborotada. 

XoTA. — L^n  °  6  un  2  puestos  como  exponentes  de  los  signos,  indican  respectivamente  una  muy  debil  6  una muy  fuerte  intensidad  en  el  meteoro  que  representan. 
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METEOROLOGICAL  BULLETIN  FOR  JANUARY,  1909. 

By  Rev.  Josie:  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  means  of  atmospheric  pressure  for  the  Philippines,  as  shown 
in  the  table  below,  are  indeed  remarkably  low  if  compared  both  with  the  normal  of  this  month  and 
with  the  monthly  means  for  January,  1908.  Thus,  for  instance,  the  monthly  mean  for  Manila  is 

759.90  millimeters  while  the  normal  is  7-61.11  millimeters  and  the.  monthly  mean  for  January,  1908, 
was  762.10  millimeters. 

This  is  the  more  remarkable,  since  there  has  been  no  depression  over  the  Archipelago  during 
the  whole  month.  It  should  be  attributed  only  to  the  fact  that  the  great  center  of  high  pressure 
prevailing  over  Siberia  influenced  the  atmospheric  pressure  on  the  Philippines  less  than  it  usually 
does  in  the  month  of  January. 

The  maximum  pressure  was  generally  observed  throughout  the  Archipelago  on  the  15th  or  20th, 
and  the  minimum  pressure,  on  the  5th. 

The  monthly  average  of  temperature  differs  very  little  from  the  normal  as  well  as  from  the 
monthly  mean  for  January,  1908.  The  absolute  maximum  and  minimum  temperatures  as  registered 

at  the  Central  Observatory  have  been  32.9°  C.  and  18.2°  C. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS, 
JANUARY,  1909. 

Pressure. 

Mean. Depar- 

ture 
from 

Janua- ry, 1908. 

Highest mean. 

Day. 

Lowest mean. 

Day. 

Temperature. 

Mean. 

Depar- 

ture 

from 

Janua- ry, 1908. 

Highest. 

Day. 

Lowest. 

Day. 

Tagbilaran  _. 
Surigao   
Cebu   
Iloilo   
Ormoc   
Tacloban   
Calbayog  .__. 
Legaspi   
Atimonan__. 
Manila   
Olongapo   
San  Isidro.-. 
Dagupan    Bolinao   
Vigan   
Tuguegarao  . 
Aparri   

mm. 
758. 53 
58.87 
58.95 
58.92 
59.06 

59.52 
59.77 
59. 84 
60 
59.90 

59.61 
59. 85 
59.69 
59.48 
59.90 
60.80 
61.33 

mm. 
—1.16 
—1.74 
—1.46 
—1.86 
—1.78 
— L63 
—1.83 

—2 

—2.31 
—2.20 -2.2 

—2.01 

"— 2.~84' 

mm. 

760. 08 

60.52 60.44 60.47 
60.55 61.18 

61.42 
61.61 
61.90 
61.58 
61.32 
61.51 
61. 42 
61.18 
61.87 

63.45 64.30 

16,20 

16 16,20 
16 
20 

16 
20 

15 
15 
15 
15 
15 
20 
20 

20 

15 
15 

mm. 

756.94 
57.34 
57.41 
57.46 
57.53 
57.95 
58.52 
58.24 
58.46 
58.34 
57.97 
58.25 
58.08 
57.89 
58.36 

58.52 58.82 

—0.2 

0 

+  .2 

+  .1 

0 

+  .5 

°C. 

31.  J 

30.  ( 
30.: 

31.1 
31.! 
32.  i 

6, 8, 22 
20,26 23 

22 

+  .4 

0 

+0.2 

—  .7 

—  .2 

—1 

—  .4 

4-  .4 

20 

28 

4 

22 

13 

7,8 

6 

26 

4,25 

19.6 20.9 

20.6 

20 

17.5 
20.8 
17.5 
19.9 
2L1 
18.2 17.6 

17.1 

17.4 
19 19.5 
16.1 

17 
14 

18 
13 
17 

17 

17 

13 
16 

16 
18 
18 

18 
17 
14 

18 

^  From  25   days  only. 

Precipitation. — The  following  table  shows  that  about  a  half  of  our  stations  have  reported  a  total 
amount  of  rainfall  above  that  of  ̂ January,  1908,  and  the  other  half,  a  total,  below  it.  The  rainfall  for 
Manila  differs  from  the  normal  by  +18.8  millimeters. 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  JANUARY,  1909. 

Station. 

Jolo   
Ysabela,  Basilan   
Zamboanga   
Cotabato   
Cagayan,  Misamis   
Butuan   
Yap,  Western  Carolines-. 
Tagbilaran   
Surigao   
Maasin   
Cebu   
Bacolod   
Iloilo   
San  Jose  Buenavista   
Tuburan   
Ormoc   
Tacloban   
Borongan    
Calbayog   
Palanoc2    
Romblon   
Laoang   
Gubat   
Sumay,  Guam,  Lad.  Is   

mm. 
229.6 
56.7 
57.9 

209.1 
19.3 

152.7 
146.1 

+     4.1 
-T  47.8 

4-158.2 

5.S 

-fll 

+  5 

-f  4 

-f  4 

48.1 

-  42.4 

17 

^3 

351.7 

+  18.8 25 

+  2 

196.5 

10 
46.2 

~    49.9 

10 

-  3 

21.1 

—  45 

5 

-  8 

18.4 
+     3.3 

6 

—  2 

11.4 

-  23.7 

2 

—  3 

26.8 

-  38 

6 

-  4 

120.6 
'+  54.4 

18 

—  1 

188.5 

-  22.9 

18 

-  4 

312.5 

-112.5 

30 

-  4 

101.2 

-  81 

19 

—  0 

87.2 

15 

51.2 

16 

424.  4 

29 
188.5 

-168.  6 

15 

-  9 

55.2 

19 

mm. 48 

8 
8.6 25 18.8 

1 50.8 
1 7.7 

21 

25.4 
22 

50.8 
16 

13 6 46.5 
14 24.1 

29 

14.7 

21 

14 

1 

10.2 9 
10.9 4 
8.1 

20 

35.3 
6 55.4 
6 34.3 
5 23.1 
4 40.6 
2 25.9 
2 

59.2 
1 

61.7? 1 

10.2 14 

Station, 

I   mm. 

Calapan   |  180.4 
Legaspi      264.3 
Virac      136.3 
Batangas- 
Atimonan   
Silang   
San  Antonio,  Laguna. 
Corregidor   Manila   
Olongapo   
San  Isidro   
Tarlac   
Dagupan   Bolinao   

Bagnio,  Benguet. 

10.3 

468.6 
79.1 226.  5 
19.8 

46.8 
14.3 
34.9 
15.7 

10.4 
25.6 
4 

Sari  Fernando,  Union   I      0 
Echague  _ 
Candon    
Vigan   
Tuguegarao   
Laoag   

Aparri   
Sto.  Domingo,  Bat.  Is.  . 

17.8 0 

.5 3.3 0 

163.2 172. 2 

s  • 

S,  oc 

B^ 

rr 

0    .- 

>. 

3  C"
 

'C 

>. 

03  T^ 

c 

P,^ 

cS 

Q^
 

;a 

mm. 20 
-  39.1 

22 

-110 

20 

+     1 

8 

+295 

20 

4    60.5 

5 
+  62.3 

19 

—     8.4 

2 
+  27.9 9 

6 

+  16.5 

3 

+     9.9 

3 

-  11.5 

2 

+     4.7 

4 

-  69.4 

3 
0 

-  42.8 

10 
—  19.8 

0 

-1-      .5 

1 

-50.1 

2 
0 

+  72.7 

17 

-  45.5 23 

is !  -^ 

'S  o 

^-1 

+3 
+  3 

+  3 

0 
0 

-1 —5 

—4 -3 

+  1 

+  1 

mm. 

32.3 109 

52.1 2.8 

99.6 
47.8 

45.2 14.7 

27.5 

8.4 

20.3 

7.4 
6.6 

16.3 

3 
0 
6.9 

0 
.5 

2 
0 

48 

26.1 

18 

2 
2 

18 
14 

31 

18 
18 

21 

19 

19 

3 

24 

24 

19 

0 
18 
0 

28 

19 
0 

28 

24 

'  30  days  only. 
'-  29  days  only. 

DEPRESSIONS  AND  TYPHOONS. 

As  stated  above^  no  atmospheric  perturbation  of  any  importance  has  been  observed  in  the 
Archipelago  during  this  month.  In  regard  to  the  Pacific  Ocean^  however^  the  Manila  Observatory 
announced  in  the  following  words  two  depressions  toward  the  end  of  the  month. 

25th,  12.15  p.  m.:   Pressure  is  relatively  low  over  the  Eastern  Sea  northwest  of  the  Loochoos. 

26th,  11.45  a.  m.:  Pressure  is  lowest  over  the  Pacific  not  far  from  the  southeastern  part  of  Nippon  Island. 

A  well-developed  cyclone  seems  to  have  moved  northeastward  along  the  southern  coast  of  Japan. 
28th,  11.50  a.  m. :  There  are  signs  of  a  depression  far  off  east  of  northern  Luzon  or  of  the  Balintang 

Channel. 

29th,   12.15  p.  m.:   The  depression  mentioned  yesterday  has  moved  away  toward  east-northeast. 

According  to  Tokio  Observatory^  there  were  on  the  25th  two  centers  of  low  pressure  moving 
northeastward  near  the  southern  coast  of  Japan.  They  were  in  the  neighborhood  of  the  Loochoos 
on  the  24th  not  very  far  from  each  other,  and  both  appeared  over  the  Pacific  east  of  northern  Japan 
on  the  26th. 

The  track  of  both  depressions  have  been  published  in  the  "Journal  of  the  Meteorological  Society 
of  Japan'^  for  February,  1909. 

The  other  depression  which  was  situated  northeast  of  Luzon  in  the  early  morning  of  the  28th, 

seemed  to  lie  on  the  29tli  south  of  the  Bonin  Islands,  moving  east-northeast. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — Es  en  verdad  digno  de  llamar  la  atencion  lo  relativamente  baja  que 
se  ha  conservado  la  presion  at mosf  erica  en  Filipinas  con  respecto  a  la  normal  de  este  mes,  y  mas  aun 
si  se  compara  con  la  de  Enero,  1908.  Asi,  por  ejemplo^  la  media  mensual  de  .Manila,  segiin  puede 
verse  en  el  cuadro  correspondiente  de  observaeiones  hechas  en  el  Observatorio  Central,  es  759.90 
milimetros  inferior  a  la  normal  en  1.21  milimetros  y  a  la  media  de  Enero  del  ano  pasado  en  2.2 
millmetros. 

Este  hecho  es  tanto  mas  notable  cuanto  que  en  todo  el  mes  no  se  ha  observado  depresion  alguna 
en  todo  el  Archipielago,  debiendo  atribuirse  linicamente  a  la  poca  influencia  que  con  respecto  a  otros 
aiios  ha  ejercido  en  Filipinas  el  centro  de  maxima  presion  de  la  Siberia. 

Las  maxi.mas  presiones  se  ban  observado  generalmente  el  dia  15  6  20,  y  las  minimas  el  dla  5. 
La  temperatura  media  mensual  difiere  muy  poco  asi  de  la  normal  como  de  la  media  de  Enero, 

1908.  La  de  Manila  difiere  de  la  normal  en  — 0.3°  C.  La  maxima  y  minima  absolutas  registradas 
en  el  Observatorio  han  sido  32.9°  C.  y  18.2°  C. 

Precipitacion  acuosa. — En  la  tabla  de  lluvia  que  acompana  el  texto  ingles  se  ve  que  la  mitad 
proximamente  de  nuestras  estaciones  nos  dan  un  total  de  lluvia  superior  al  de  Enero  del  ano  pasado, 
y  la  otra  mitad  un  total  inferior.  La  suma  de  agua  recogida  en  Manila  difiere  de  la  normal  de  este 
mes  en  +18.8  milimetros. 

DEPRESIONES  Y  TIFONES. 

Como  queda  ya  indicado,  nuestro  Archipielago  se  ha  visto  libre  este  mes  de  perturbaciones 
atmosfericas.  Por  lo  que  toca  al  Oceano  Pacifico,  el  Observatorio  anuneio  en  los  siguientes  terminos 
dos  depresiones  durante  la  ultima  semana  del  mes : 

Dia  25,  12.15  p.  m.:   La  presion  afmosferica  esta  relativamente  baja  en  el  Mar  del  Este  al  NW  de  Liukiu. 

Dia  26,  11.45  a.  m. :   La  presion  atmosf erica  esta  muy  baja  en  el  Pacifico  no  lejos  de  la  parte  SE  de  la 

isla  Nippon.     Un  ciclon  bien  desarroUado  parece  haberse  movido  hacia  el  NE  a  lo  largo  de  la  costa  S  de  Japon. 

Dia  28,  11.50  a.  m. :   Hay  indicios  de  una  depresion  lejana  al  E  del  N  de  Luzon  6  del  Canal  de  Balintang. 
Dia  29,  12.15  p.  m. :   La  depresion  mencionada  ayer  se  ha  alejado  en  direccion  al  ENE. 

Sobre  la  primera  de  estas  depresiones  solamente  diremos  que,  segiin  el  Observatorio  de  Tokio, 
fueron  dos  los  centros  de  baja  presion  que  del  24  al  26  se  observaron  en  los  alrededores  de  las  islas 

Liukiu  y  en  los  mares  cerca  de  la  costa  Sur  de  Japon.  Sus  trayectorias  pueden  verse  en  el  ̂"^ Journal 
of  the  Meteorological  Society  of  Japan'^  de  Febrero  1909. 

La  otra  depresion  que  el  28  por  la  madrugada  demoraba  hacia  el  KE  de  Luzon,  parecia  hallarse 
el  29  al  S  de  las  islas  Bonin  moviendose  al  ENE. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[(/)  =  14°  34'  41"  N;  X  =  120°  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  — 1,72  mm.] 

Date. 
Pres- 

sure, 

mean. 

Air  temperature. 2 
Underground  temperature. 

Rela- 

tive 

humid- 

ity, 

mean. 

Vapor 

pres- 

sure, 

mean. 

Evaporation. - 

Mean. 

i 

Maxi-   i mum.    : 

Mini- 

mum. 
0.25  n 

leter. 0.50  meter. 1.50 
meters. 

2.50 

meters. 
Free 

expo- 

sure, 

Shelter, 

total. 
8  a.  m. 

2  p.  m. 

8  a.  m.  1 

2  p.  m. 8  a.  m. 8  a.  m. 
total. 

mm. 

°C. 

°C. 

°C. °C. 

°a 
°C. 

°a 

°C. 

°C. 

Per  ct. mm. 
mm. 

mm. 

1   
759. 54 

24 

27.2 
21.2 

26 26.6 
26.6 26.6 

27.3 
27.7 

83.4 

18.4 

2 2 
2         _          

59.11 
58.81 
58. 57 
58.  34 
58.49 
58.71 

24.8 

24.7 
26 24.5 

25.4 
25.3 

30.2 27.8 

32.9 
29.4 

31.4 
31.9 

21.1 
21.2 
21.5 19.8 
20.8 

21.2 

25.7 
26.1 
26.3 26 

26.3 26.3 

27 
27 

28 
27.1 
27.8 
27.9 

26.4  j 26.7  1 
26.8  ! 

26.7  1 

26.9  1 

26.9  ! 

26.8 
26.8 

27 

26.9 
27 
27 

27.2 
27.2 27.2 
27.1 
27.2 27.1 

27.6 27.8 

27.7 27.6 
27.8 

27.7 

78.5 89.1 

81.7 

83.6 80.9 

81.5 

18 

20.5 

20.1 

19 

19.4 
19,4 

2.2 

2^9 

1.6 
2.6 2.6 

2 
3       1 
4                  -        _ 

2.3 

5             

1.3 

6   2.1 
7      2 
8       

59.81 
60.72 
60.81 

60.48 

25 
24.5 24.3 

24.6 

30.8 

30.9 31.9 

30.2 

20.9 
20.3 

18.9 20.3 

26.2 26 

25.9 
25.9 

27.9 27.8 

27.8 

27.7 

26.9 
26.7 

26.7 26.6 

27 
27 

27.1 

26.9 

27.1 
27 
27.1 
27.1 

27.7 
27.7 27.6 

27.7 

79.1 
80.6 

81.4 83.1 

18.4 
18.2 18.3 

18.9 

2.6 
2.5 
2.5 

2,3 

2.1 
9       2.3 

10                      2.2 
11   1.9 
12   

59.29 25.2 30.6 20.2 

26 

28 26.6 

27 

27.1 

27.6 

81.2 19.2 

2.8 2.1 
13   

58.77 
25.4 30.8 

21.3 
26.5 

28.9 

26.9 

27.4 

27.1 
27.7 

80.1 
19.1 

2.8 

2.2 
14   

60.52 

23.8 
11.1 

20.7 26.4 
27.4 

26.8 
27 27.1 

27.6 

87 

19 

1.5 

1.4 
15   

61.58 23.6 

28.3 

19.8 
26 26.6 26.7 27 

27.1 

27.6 

81.4 
17,5 

1.9 1.7 
16   

61.30 
22.8 29. 2 

18.2 
25 

27.2 
26.4 

26.8 

27 

27.6 

77.7 
15,8 

2.8 2.7 

17   
60.54 

23 
27.3 

19.4 25.5 

26.4 26.5 

26.4 
27.1 

27.7 

74.7 
15,4 

3.3 

2.7 

18   
60.26 

24.5 30 18.9 25 27.1 26.1 

26.6 
27 

27.6 

81.2 18.1 

2.3 

1,8 
19   

60.73 25.6 
32.1 21.8 26 28.1 

26.3 

26.9 27.1 

27.6 

83.9 
20,2 

2.5 
2 

20   
61.41 

25.3 31.1 
19.7 

26 

28 

26.6 

27 

27 

27.7 
78.8 

18,7 
3 

2.3 

21   
60.99 24.7 29.5 21 

'      26.1 

27.4 
26.7 

26.9 
27.1 

27.6 

87.7 
20,2 

.  7 

1 
22   

60.94 
25.3 30.9 

21.2 
i      26.2 

27.5 
26.6 27 

27.3 

77.6 
18.4 

2.8 3.6 
23   

60.87 24.4 30.7 
18.4 

:       25. 9 

27.1 

26.8 
27 27.1 

27.7 
78.3 

17.7 2.6 

2.2 
24   60. 15 

25.1 31.8 
18.5 

•      25. 9 

i       27.4 

26.7 
26.9 27.1 

27.5 76.7 17.8 
3.7 3 

25             !      59. 97 25.7 30.5 

20 

26.2 
27.  5 

26.7 26.9 27. 2 
27.7 77.5 19 3 2,3 

26   
■      59. 99 25.3 

31 
20.3 

26.  3 
1      27. 8 26.8 

27 

27.2 

27.7 81.1 
19.2 

2.8 

2,2 

27         
1      59. 65 

25.1 31.3 
20 

26.1 27. 8 
26.8 27.3 

27. 2 

27.7 

76.5 17.8 3.2 2,5 28 

58.73 
58.69 

25.1 

24.3 
31 
29.5 18.9 

20.7 

26 

j       26.1 
1       28 !       27. 1 

26.  8 

26.  8 

27 

26.9 

27 

27 

27.4 

27.4 
79.4 

80.9 

18.8 

18.2 

3.7 

1.9 

2,8 
;      29   

1,5 30       59.20 23.9 30 
19.1 

25.6 

1      27.4 

'      26.6 

27.2 

27 

27.2 77.7 
16.9 

3.4 2,5 ;    31   59.82 23.3 

27 

20.4 26.1 

j      26. 7 

26.  8 
26.4 27.1 27.6 81.8 17.4 1.1 1.6 

Mean 
1     759.90 

i        24.7 
30.2 20.2 

26 1      27. 5 

i       26.7 
26.9 27.1 

27.6 
80.8 18.5 

2.5 

2,1 
I              Total   

1   

i   

76,3 

65,3 
i     Departure  from ■'  -  '  -■■■ 

.... 

1  

 

1 1 
j 

1        normal   

-1.21 

-0.3 
-fO.3 

-0.3 

1 

-f2.8 

4  0.  3 

-97.3 

L   

'   

1 

Wind. 
Clouds. i i  Rain, 

24  hours 
Sun-    j  begin- 

shine.       Tiino- 

Date, 
Prevailing 
direction. 

Total 

move- 
ment. 

Maxi- 

mum 

hour- 

ly 

veloc- 

ity. 

Direction 
at  the 
time  of 

the  maxi- mum 
velocity. 

Amount, 

mean. 

Prevailing  form  and  its  direction,    , Miscella-         ! 
neous. 

Upper. 

Lower.           j 

mid- 

night. 

1   
2                   

NE,  E 
N 
NE 
ESE 

ESE,  W 
W 

Variable 
ESE 
NE 

NE,  E 
NNE 

S,  W ESE 
NE,  SE 
ESE 
ESE 

NE  quad. 
Variable N 

SE 
E 

ESE 
ESE 

NE,  ESE W 

ESE 
ESE 

WSW 

N,  ESE 
E,W E 

Km. 

123. 5 

127 

85 
171 80 

122 98.5 
138.5 
161.5 

139 

Km. 

20 

22 9,5 21 
10 

12 

14.5 

15 16.5 
12.5 

NE 
N 
ESE 
ESE 
W 
W 
NW 

ESE 

NE E 

WNW 
WSW 

SE E NW 

SW 
N 

WSW 
ESE 

W^
 

N 
W 

ESE 

ESE W 
W 
W 
N 
N 
W 

Eby  S 

0-10. 

9.4 9.1 

8.7 6.5 9.9 

7 5.1 
5.8 

7 
6 
6.2 2.8 

4.7 

9,2 8,8 
6,8 
7.3 
6.1 
6 4.7 

8.3 
4.3 

6 
6.2 5.1 
5,5 4.6 

2.1 

5,8 
6 
9,3 

A.-Cu. 

Ci.-S. 
A.-Cu.    NE  bv  E 

Ci.                   'SE 
Ci.-S.                SE 
Ci.-S.                SE 

Ci.-S. 
A.-Cu.              SE 
Ci.                       S 
Ci.-S.                SE 
Ci.-S.               SW 
A.-Cu.                N 
A.-Cu.              NE 
A.-Cu.            ESE 
Ci.-S. 

Ci.-S, 
A,-Cu.    NE  bv  E 

Ci.-S. A.-Cu. 

Ci,                    SE 
A.-Cu.                E 

Ci.-S. A.-Cu. 

Ci.                  SSW 
A.-Cu.               SE 
Ci. 
Ci. 

Ci, 

Ci. Ci, A.-Cu. 

N.-cf. 

Cu. Cu.-N. 

Cu. 

S.-Cu. 

Cu. 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. Cu. 
Cu. 
Cu.-N. S.-Cu. 

Cu. 

S.-Cu. 

Cu. 

Cu. Cu. 

N. 
Cu. Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu. 
S.-Cu. 

Cu. 

N. 

ENE  i ENE  1 

EbyS  i 

E  ; 
E 

ESE 

i 
E 
E 
E 

ENE 

NE 

E EbyS 

E 

ESE E 

ENE E 
E 
E 
E 
E 
N 
E 
E 
E 

h.  m. 
0    05 2    30 
2    10 

8    30 

mm. 
1.7 
1.8 
2.6 

d  a.  /-o  p.              i 
=°  0  a.  d  p.          1 

3   
4   

•°  a.  p°  p. 

5 0    30 
7    30 

11°  =  a.                 ' 
6   

=  a. 

7   
.  7    45  1   
5  45  1   
4    45  1   

8  15  \   6  25  i   
9  40  !   

8    55  1        4,1 
1  05           2,3 

2  25  1   6    35  j   
4    45  \   

6    30  i        3.2 

£1  =  a. 

8      -        _      ___ XI  =-  a. 
9  __          =0  a^_                       i 

!   10   

^°  n.  =  a. 

1  11   
1     12   

151.5  !  19 
142.5  i  13 
201.5  1  17 

119.5  ;  13.5 
107      i    9.5 
141      i  10.5 
183.5  1  19 
148.5  i  13 
229.5  :  16 
182.5  1  15 
146.5     12 
149         16. 5 
164         19 
179         23 
186.5  i  18 
122.5  1  12 
117.5     14 
240         25 
181         17 

137. 5  1  14 
134      j  11 

=  a. 

11°  =  a.  00  r^  p. 

13         

=  a.  #  p. 

14         
#  =  a.  do  p. 15      

=.  a. 

i     16    __          n.="  a. 
!     17   

18                 

=  a.  /°  do  p. n  — -^  a.  •  do  p. 

!    19      7    35  1          . 9  1  d  =  a. 
i     20                       

8    00  1   

4    25  1      27.5 
8    20  !   

n.-  =  a. 

1     21       

=°  0°  a.  r^  #  p. 

22                  =-  a. 
\     23   

24 
7  25 

8  50 
6    30 
8    55 
6    55 

n  =  a.  t/o  p^ 

25   

=  a. 

26 

=0  a_ 

27   n  =  a. 

28            9    40  !   
n  =  a. 

29 
5    25 
7    45 3    00 

r~'2~7~ 

n  =  d2  a.  =0  p_ 

80      -            n  ̂   a. 
31                        

=0  a,  #  a.  p. 

148.7  j  15.5 

6.5 6    02      

186    50         46.8 
Total 

Departure  from !— 20.  5 

1 

+1.3 

i —6    11  1   ̂ 18.8 
1 

^  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
2  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1. meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[0=r9°  38'  N;  \  =  123°  51'  E;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied, — 1.86  mm.] 

13 

Day. 

Temperature. 

03 

Wind. Clouds. 

i-i 

A  bo 

Miscellaneous. B 

§ >< 
03 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 

16 17 
18 
19 
20 
21 
22 
23 

24 25 26 

27 28 
29 

30 
31 

Mean 

Total 

mm. 

757. 33 
57.41 
57.51 
57.39 
56. 94 
57.10 

57.47 
58.27 
59.06 
59.20 
59.02 
58.39 
57.90 
58.88 60 

60.08 
59.12 
58.94 
59.86 
60.08 
59.81 

59.10 
59.36 
58.71 
58.74 
59.10 
58.66 
57.76 

57.32 
57.76 
58.10 

26.9 
26.1 26 

26 
26.2 
25.8 
26.3 
26.3 

26.4 
25.9 

26.1 
25.8 
25.8 
26 
25.1 25 

24.4 
26.1 
26.4 
26.1 
25 

26.5 
25.9 
26.2 
26.4 
26.2 
26.3 

25.8 
25.8 

25.4 
26 

31.8 
30.5 
30.2 
31.6 
30.1 29 

30.2 

30 30.8 
29.8 

31.4 
31.5 
30.7 
31.7 
28.5 
29.8 

30.8 
31.5 

31.4 
31.5 
29 
30.8 
30.1 
30.5 
31.5 
31 
30.6 
30.8 
30.7 
28.7 30 

23.7 
23.2 23 

23.6 

23.2 
23.7 
23.5 

23 
22.5 
22.5 
22.4 

21 
21.5 
21.3 
21.7 

21.4 19.6 
22.3 
22.7 

23 
22.8 
22.3 
22.7 

22.5 

23.4 
22.2 
21.8 
22.6 

23 
22.7 
22.4 

Per  ct. 79.8 

85 

"84.2 

83.8 80.3 
87.6 84.5 
83 

79.3 
79.8 

76.5 
77.3 

77.1 
76.5 

81.5 
75.3 
75.8 

78.1 
78.3 
82.5 
86.3 
77  3 
81.2 78 

82.3 
77.3 77 

82.5 

84 81.8 
73.8 

NNE 
Variable 

NNE 

N,  NNE NNE 
NNE 
NNE 
NNE 
NNE 

NNE 
NNE 
NNE 

SE,  NNE NNE 

NNE 
NNE 

N,  NNE NNE,  SE 
NNE,  SE 

NNE 
NNE 
NNE 

NNE 
NNE 

Variable 
Variable 
NNE 
NNE 

Variable NNE 

NNE 

0-12. 

1.5 
.8 

1.2 
1.3 

1.7 
1.2 

1.2 1.7 
1.8 
1.8 
2 

1.7 
2.3 
2 
2 

1.7 
1.5 
1.7 

1.2 

-       2 

1.8 

1.7 1 

2.2 
1.3 1.5 

1.5 2 

1.5 
1.2 1.2 

0-10. 

8.3 
7.2 
8.3 8.2 
7 
7.5 
7.3 

5.2 
5.7 
7.8 
2.8 
2.5 

3.7 6.7 
9.3 7.8 
5.2 3.8 
4.7 

6.3 

6.7 5.3 

9.2 
6.2 
8 
6.5 
6.7 7.7 

9 
10 
8.7 

A.-Cu. 

Ci.-S. 

Ci.-S. A.-Cu.,  Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S.,  A.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.                  E 

Ci.-S.,  A.-S. 
Ci.-S. 

Ci.-S. 

S.-Cu.              NE 
S.-Cu.              NE 
S.-Cu.                 E 
S.-Cu.   ENE,  NE 
N.                E,  NE 
N.                NE,  E 
Cu.-N.             NE 

S.-Cu.,  Cu.-N    E 
Cu.                  NE 
S.-Cu.                 E 
Cu.        ENE,  NE 
Variable 
Cu.                     E 
Cu.                  NE 
N.                       E 
Cu.-N.             NE 
Cu.                  NE 
Cu.              E,  NE 
Cu.-N.             NE 
N.                        E 
N.                        E 
S.-Cu.              NE 
Cu.-N.        E,  NE 

Cu.                      E 
Cu.-N.        E,  NE 

S.-Cu.           :e 
Cu.-N.                E 
Cu.-N.,  Cu.        E 
S.-Cu. , Cu.-N.  NE 
Cu.-N.             NE 
Cu.-N.             NE 

mm. "I's' "T9~ 

"13'"
 

1 

.5 
1.4 

2.3 2.3 

.5 

.3 

.8, 

.8 

•  dp. #-  uyO  p.     . 

•  a.  n  mi  p. 

#0  a.  p.  ̂ 0  p. 

p  a.  07°  p. 

/'°a. 

da. d"^  a.  #  p. 

•°a. 

#°  a".  d°  p. 
do  a.  #0  p. 

^°  d  a.  do  p. 
do  a.  #0  p. 

dp. 

•  a.  p. 

/-^  a.  #°  p. 

Ci.-S. 
A.-Cu.,  Ci.-S. 

Ci.-S. A.-Cu.                E 

Ci.-S. Ci.-S.                   E 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S.,  A.-Cu. 
A.-S.,  Ci.-S. Ci.-S. 

758. 53 25.9 30.5 22.5 
80.2 1.6 6.8 

48.1 

SURIGAO. 

l(i)  =  9°  48'  N;  X  =  125''  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.86  mm.] 

mm. 

°C. 
°C. 

°C. 

Perct. 

0-12. 0-10. 
mm. 

1 757. 92 
24.7 27.8 23.2 93.5 E 1 

9.8 A.-Cu. 

Fr.-N. 

E,  NE 
37 

•°  a.  •'  p. #=a.  donp. 

2 57.80 24.7 27.9 22.3 92.3 
NNE .5 

7.8 

Ci. SE 

N.-cf. 

ENE 
1.5 

3 58.02 25.6 28.8 21.3 86.8 ESE 1.3 9.5 
Ci.-S. 

ESE 

S.-Cu., 

Cu.         E 11.7 

nP  /-o  do  a.  #0  p. 

#0  a.  d  .1.  no  p. 
<u  #0  a.  d  p.  XI 4 57.71 

24.8 27.9 
22.7 

92.7 Eby  N 

.5 

8.7 

Ci.-S. 

NE 
Cu. 

NNE,  N 3 
5 57.34 24.8 28.5 22.6 92.7 NNE .5 8.3 

Ci.-S. 
SE 

Cu. 

NE 

14.2 
6 57.35 

25.8 28.7 23.3 

92 

NNE .5 
8.8 

Ci. 

N.-cf. 
E 

19.8 

•°  a.  p.     ̂  

/ 57.74 26.3 30.4 23.5 89.8 ENE 1 8.7 
A.-Cu. 

Cu. 
ENE 3 #  a.  no  uy  p. 

8 58.43 
26.9 

30.6 
23.5 

86.7 ENE 1.5 
5.5 

Ci. Cu. 
E 

n.  a.  p. 

9 59.51 
26 

30.4 
22.5 

86 NE 1.5 

7.5 

Ci.,  Ci.-S. 
Cu. 

E 
23.6 

n.^  a.  /'o  0o  p_ m'  a.  ̂ 0  p. •°  =0  a.  do  p. 
n.^  =0  a.  no  p_ 

d  a.  n*  p. 

10 
59.74 25.7 29.2 23.1 

88 
NE,  ENE 1.8 

7.3 

Ci.,  Ci.-S. 

N. E 14.7 11 59.14 
26.4 

30 
22.4 

84.2 
NE 2.2 

4.8 

Ci. 

SE 

Cu. E 6.9 
12 13 

58.55 
58.08 

25.9 
24.8 30.5 28.3 

22.1 
21.8 84.9 

87.7 

NNE 

NNE 
.7 
.5 

3.5 
5.3 

Cu. 
Cu. 

ENE E 
5.9 
1 A.-Cu. 

14 59. '20 
24.6 27.9 20.9 87.3 N .8 

7.2 

Ci.,  Ci.-S. 

E 
Cu. 

NNE 46.5 

n^  a.  no  p 

#a.  p. 

#0  ̂ 0  a.  p.  d  p. n.  a.  p. 15 

16 
60.39 
60.52 

23.6 
24.7 

25 

28.2 

22.3 
21.3 93.2 

79.3 
N 
N 1.5 1.8 

10 
8.8 

N. 

Fr.-N. 

NE 

31.8 

Ci.-S.,  A.- Cu. 17 59.15 
25.2 27.8 21.6 

84 

N 2.2 

5.3 

Ci.-S. 
Fr.-Cu. 

NE 

18 59. 10 25 27.9 21.6 

88.2 
NE 1 4 

A.-Cu. Fr.-Cu. 
E 

4.6 n  a.  p.  <  p. 

#0  a.  p.  no  p. /"  •  a.  #0  p, 

#2  a.  0  n'  p. 
n^  ©^  a.  /-  #°  p. 

•  /-  a.  #0  p, •  a.  p. 
#0  a.  d.  /-o  n^  p. 

d  a.  p  /'o  p  ̂ i 

n?  #0  a.  ̂   0o  p^ 
d  a.  no  p. 
n  2  fl. 

19 60.33 
26 

29.9 
22.9 

88 NE 
2.2 

6.2 Ci.-S. 
N.-cf. 

E 8.2 20 
60.42 

25.1 27.9 
23 

92 

E  quad. 1.7 
9.3 

A.-Cu. 
E N. E 36.7 21 

60.01 25.7 28.2 23.1 
87.3 

ENE,  NE 2 8.8 
Ci.-S. 

Fr.-N. 
ENE 

4.8 
22 59.52 

26 
29.6 22.4 

86.7 
E 1.7 6.7 

Ci.-S. Fr.-N. E 11.2 23 
59.67 25.5 28.7 22.7 

87.2 E  quad. 

2.5 
7.5 A.-Cu. 

SE 

Fr.-N. E 

20 

24 
25 59. 17 

59.27 

25.9 

25.7 
29.7 

29.4 

23.3 
23.1 86.7 

85.7 

ESE 

E  quad. 

2 
2 

7.8 
6.5 Fr.-N. 

Cu. 

E 
E 

12.5 _  _ 
Variable 26 

59.41 24.5 28.8 21.1 
89.1 

ENE .5 

4.8 

Ci. 

ESE Cu. E 2 27 
28 

59 

58.07 

25 

25.2 
29.1 
29.2 

21.7 
22.9 90.4 

91.3 

ENE 
ENE 

1.7 

.8 

7.2 
9.2 

Fr.-N. 

Fr.-N. 

E 
E 

16.3 1.8 

Ci.-S. 

NW 

29 57.57 25.8 29.5 23.2 
85.7 

ENE 

.8 
8.3 

Ci.-S. 

NNW 
Cu. 

3.8 

30 58.20 25.4 28.2 22.4 
83.3 NE  quad. 3.3 9.8 

A.-Cu. 
Fr.-N. 

NE 
7.9 /-©oda. 

#0  a.  /'o  a.  p. 31 

Mean 

Total 

58.61 
26 

27.8 23.1 78.8 ENE,  NE 3.3 
8.8 

Ci.-S. ESE Cu. 
ENE 1.3 

758. 87 25.4 28.8 22.5 
87.8 1.5 

7.5 

~ 
i            j 

351.7 

i            1 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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CEBU. 

[0  =  10°  18'  N;  X  =  123°  54'  E;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied, — 1.84  mm,] 

Day. 

10 

11 

12 13 

14 
15 16 17 18 

19 
20 
21 

22 23 

24 
25 26 

27 28 

29 

30 
31 Mean 

Total 

mm. 

58. 02 
57.89 
58.11 
57.78 
57.41 
57.48 
57. 96 
58.70 
59.48 
59.76 
59:48 
58.72 
58.14 
59.26 
60.30 
60.44 
59.32 
59.16 
60.37 
60.44 
60.30 
59.58 
59.80 
59.28 
59.18 
59.50 
59.08 
58.16 
57.60 
58. 05 
58.63 

758. 95 

Temperature. 

25.9 
25.9 
26.3 
26.4 26 

26.7 
27 
26.5 26 

26 
25.9 
25.8 
25.6 
25.8 
25.3 
25.2 25.2 
25.6 
26.7 
26.4 
24.8 
26.4 
26,6 
25.8 
26,4 
26.2 
25.9 
25.4 
25.8 
25.8 
25.9 
26 

°C. 

28.7 
29.2 

29 29.6 
29.5 
30.1 
30 
30.1 29.9 
29 
29.6 
30 

30 29.2 
29.2 
28.5 
29.4 29.5 

30 29.5 

29 30.1 

30 29 
29.5 
29.7 
29 

29 29 
28,7 
28.7 

29.4 

23.7 
22.8 
23.1 
22.7 22.5 
22.1 

24 22.5 22.3 
22,9 
22.4 
22.1 22 
22.8 
21.8 
22.8 

22 
20.6 
23.2 
23.5 
21.2 
22.4 23.8 

23.2 
23.5 
22.7 
23.4 
22.9 
22.3 
23.3 
22.9 

22.7 

a^ 

Wind. 

Prevailing 

direction. 

Per  ct. 
85.5 
82.5 
84.7 
81.3 

82 
80.7 78.8 
77.4 79 

79.8 

81.7 77.2 

79.2 

83.1 

81.5  i 

78 

76.3 

84.2 81 
83.8 

88.7 77.8 

79.3 
85.8 
80.5 78,8 
79,7 
86,9 
81.7 
79.8 
79.8 

81.2 

NE,  ENE 

NE NE,  E 
NE,  E 

E 

NE NE,  ENE 
N,  ENE E ENE,  E 
ENE,  E 

E 
E 

NE E 
NE,  E 

N.  E E 
NE  quad. 

N,  ENE N 
ENE 
NE 
ENE 

E,  NE 
N,  E NE  quad. 
NE.  E 

E 
NE  quad. 
ENE,  NE 

Force 

(mean), 

Km.  p.  h. 
10.2 

6.2 6.2 8.2 
7.6 
8.8 

8.5 8.5 

8.1 
1.1 

8.4 
8.7 7.5 

10.9 

11.1 

8.4 8.9 7.6 
7.4 
9.9 
9.9 
8.7 
8.4 

8.4 9.3 

6.9 
10 
13 

11.6 

Clouds. 

Amount 

(mean). 
0-10. 

7,2 
4.5 
6.5 
6.3 

5.2 5.5 
6.3 

5.8 
4 2.8 
2.8 

4.8 
6.5 
4.3 

3.7 3 
5 
7 
6.2 

3,5 5.8 

6.5 3.3 
3.2 
5 
6.3 
5.5 
7 

6.2 

Prevailing  form  and  its  direction. 

Upper. 

Ci.-S. 

Ci. Ci.-S. 
Ci.-S. 

Ci. 

Ci. 

A.-Cu. 

Ci. 
Ci. 

Ci.-S. 
A.-Cu. 

Ci. 
Ci. 

Ci.,  A.-Cu. Ci. 

Ci.-S. 

Ci.,  A,-Cu. 

Ci, 
Ci.-S,,  Ci, 

Ci.-S. A.-Cu. 

Ci. 
Ci.-S. Ci.-S. 

Ci. 
Ci. 
Ci. 
Ci. 

Ci.-S. 

A.-Cu. 

Ci.,  Ci.-S. 

Lower. 

Cu. 
Cu. 

Cu. Cu. 

Cu. 
Cu. Cu. Cu. 

Cu. 
Cu. 
Cu. 

Cu, Cu, 
Cu. 

Cu.-N. 
S.-Cu. 

Cu. 
Cu. 
S,-Cu, 

Cu, S,-Cu. 

Cu. 
Cu.-N. 
N.-cf. 

Cu. 
Cu. 

Cu.,  S.. 

Cu„  S. Cu. 
Cu. 
N.-cf. 

ENE,  E 
ENE 
ENE 

NE ENE NE 
NE 

ENE 
ENE 

NE 
NE 
NE 

ENE 

NNE 
NNE 
NE 
NE 

ENE 
NE 
NE 

ENE 
NE 

ENE 

ENE 
NE 

Cu.  ENE 
Cu.  ENE 

NNE NE 
ENE 

mm. 

8.9 

6.1 

4.3 

i4"7" 

2,8 

2,5 

1,3 

46,2 

Miscellaneous. 

n  =  a,  #°  p. #°  =  a.  n.  p. 

-Q.  =  O  a,  ̂   a,  p, n.'  =  &.  KL'  p. =  a.  n  a,  p, 

n  =  a.  T"  p. 

n  =  a. 
=  a,  n  a,  p, 
=  a,  n  a.  p, 

n  =  a, 

=  n  a.  p  p. 

n.-  =  &. =  112  a. 
=  n  a. 

n-  =  a.  #°  a.  p. 
n  =  a, =  a,  n  a,  p, 

=  a.  n-  a,  p, 
do  =  112  a. =  ii2  p  a, 

'  ̂ °  a,  n  a,  p. 
=  112  a. 

=  n  a. 

■O.-  =  a.  0°  a.  p. 

=  11  a. 

=  112  a. 

n  =  a. 

p  iD.  =  a. 

na. n  =  a. 

p  n  =  a. 

{i: 

ILOILO. 

[0  =  10°  42'  N ;  X  =  122°  34'  E  ;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.84  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 13 
14 
15 
16 
17 
18 
19 
20 

21 
22 23 

24 25 

26 
27 28 

29 

30 31 

Mean 

Total 

vim. 
758. 02 
57.86 
57.87 
57.85 
57.46 
57.80 
57.88 
58.78 
59.54 
59.69 
59.35 
58.74 
58.27 
59.42 
60.45 
60.47 
59.44 
59.14 
60.16 
60.37 
59.97 
59.60 
59.70 
59.07 
59 
59.27 
59.04 
58.07 
57.65 
58.10 
58.51 

758.92 

25.5 
25.2 
25.7 
25.4 
26.1 
25.4 
26.6 
26.4 
26.3 
26 

26.2 
25.7 
25 

25.2 
25.5 
24.5 
24.5 
26.3 
26.4 
26.8 
25 

26.5 
26.2 
26 

26.6 

26.2 
26.4 
26.5 
26.2 
25.6 
25.5 

25,9 

29.9 

30 29.7 
30.5 
30.5 
29 
30.8 

31 
31 30.1 
31.2 
30.5 
30.9 
30.6 
30 
28.5 
29.5 
31.4 

31 31.5 27.5 

31 30.5 
30.9 
30.9 31.5 

30.6 31.2 
30.1 29.9 
29.5 

30.4 

23 

22.9 
23 

23 

23.4 22.5 

23.5 
23.7 22.8 

22.5 
22.8 
22.4 
20 

21.4 22 

21.8 
20.6 
21.7 
22.2 
23.7 
23.6 
23 
23.1 
23.4 
23.4 

23 
23.1 
23 
23.1 
22.6 
22.5 

22.7 

Per  ct. 
85.8 
87.7 83 

85.2 81.2 
84.2 

80.2 78.8 
75.8 

79.2 
79 

74.7 
75.2 
76.9 
75.8 

75 

69.2 77.8 
78.7 78.8 88 

76,3 

73,2 
80,7 76,5 
74.7 
75.4 79.8 

78.9 
78.2 
74.2 

78.6 

NNE,  NE 
N 
NE 
NNE 
NE 
N 
NE 
NE 

NE 
NE NE 

NE  quad. NE 

N,  NE 
N,  NE NE  quad. 

N,  NE 
NE 

NE 
N,  NE 
NE 
NE 

NE  quad. N 
N 
N 

NE  quad. 

N,  E NNE,  E 
NE 
NE 

Km.p.h 
11.  i 
13.4 

10.5 
13.4 
11.9 12.9 
13.3 
12.1 
14.4 

15 
14.4 

11 
15.3 

16.9 15.3 

12.2 
10.4 13.5 
11.4 
15.7 17.6 

14.7 
12.4 11.7 
12.3 
8.7 

12.4 
16.7 
17.8 

13.5 

0-10. 

7.5 
5.8 

7.7 
5.8 

5.8 

7.7 
3 1.8 
1.7 
5.2 
5.5 

5.3 
2.8 

2.2 

1.7 
5,7 
7,8 
4,7 

5.5 
6 
3.2 
5 

5.2 
5.7 
5.8 

6.2 7.5 

5.5 

A.-Cu. 

Ci.-S.,  A.-Cu. 
Ci.-S. A.-Cu,  Ci.-S, 

Ci,-S. 
A.-Cu.,  Ci. A.-Cu. 

Ci.-S. 

Ci,,  Ci,-S. Ci,-S. 

Ci. Ci. 

Ci. Ci,-S. 
Ci.-S. 
Ci.-S. 
Ci. 
Ci. 
Ci. 

Ci.-S. Ci.-S. Ci. A.-Cu. 

Ci. Ci. 

Ci.-S. 
Ci.,  A.-Cu. Ci,-S,,  A.-Cu. 
Ci. 

Ci,-S, 
Ci,-S. 

S.-Cu. 

N.,  Cu. S.-Cu.,  Cu. 
S,-Cu. 

Cu. 
Cu. 
S.-Cu. 

Cu. 
Cu. 
Cu. 
Cu. Cu. 

Cu. 
Cu. Cu. 

Cu. 
Cu. Cu. 

Cu. Cu, 

Fr,-N, 

Cu. 
S,-Cu, 
S,-Cu, 

Cu. 
Cu. 
S.-Cu. 
S.-Cu. S.-Cu. 

Cu. S,-Cu, 

NE 

N 

NE 

NE 
NE 

NE NE 

NE 
NE 

NE 

NE 

mm. 

4.8 

1 

i5'2'
 

P  /'  d°  •  p. 

#  a.  e  p. 
n.  a,  w  07  p, 

d2  p. 

®  a.  ̂   p. 

d  a.  0  p. 

n  a. 
n.  a. -D.°  a.  #o  p. 

•""a, 

ii2  a,  d  p, 

ii=°a, 

112  a,  oo  p. 
n-  a.  oo  p, 

TV  112  a,  d°  p. 
=  a.  oo  p, 

n.  a,  oo  p, 
n"  a.  oo  p. 

nP  a. 

d  #oa. 

d  112  a.  OO  p^ 

OOp. 
doa.  d2  p. 

OO  p. 

07  p, 

112  a.  0o  p 
n  d  a. 

CD°p. 
d°a. 
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ORMOC. 

[0  =  11°  00'  N;  \  =  124*'  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

Day. 

Temperature. 
Wind. 

Prevailing 

direction. 

Force 

(mean). 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 
14 15 
16 
17 18 
19 
20 

21 
22 23 

24 
25 
26 
27 

28 29 

30 
31 

Mean 

Total 

mm. 
758. 13 
57.98 
58.14 
57. 97 
57.  53 
57.86 
58.09 
58.88 
59.69 
59.78 
59.47 
58.89 
58.32 
59. 36 
60.33 
60.38 
59.37 
59.32 
60.46 
60.  55 
60.21 
59.78 

59.92 
59.22 
59.23 
59.62 
59. 31 
58.33 
57. 84 
58.18 
58.73 

759.  06 

24.2 

24.2 
25.2 
24.9 
25.4 
24.6 
24.9 
24.8 
24.9 
25.9 
24.6 
23.8 

23.8 
24.8 

25.1 
24.2 
23.3 

24 
25.6 
25.7 26 

25.5 
26.8 
25.8 

25.7 
24.6 
25 

24.7 
24.2 
25.2 
25.6 

24.9 

30,2 
28.4 
29.6 
29.5 

30.7 28.9 
29.8 
31.3 
30.4 
31.6 
31.5 
30.7 
30.2 
30.3 
29.6 

30 
29.8 
29.6 

31.3 30 

30.9 
31.8 
31.9 
30.1 
31.5 

31.2 29.9 
30 

29.5 
30.7 
29.7 

22.1 
21.1 
22 
22.1 
21.2 
21.8 22 

20.6 
18.7 
21.6 

19.9 
18.2 
18.4 
19.6 21.8 

20.5 
17.5 
18.2 21.3 23 

22.7 20.3 
22.8 
22,1 21 

19,8 20 

21,4 20 

21.2 
22 

30.3 20.8 

Per  et. 

88.8 
88.8 
84.2 

88.2 

80.3 
90.8 
88.2 
83.5 
80.8 
75.7 

79.4 
82.6 
82.8 
82.3 

71.2 
67.8 

81.3 
87.9 

79.7 
84.7 
77.2 74.7 

65.2 
78.2 
77.8 
77.7 
77.2 
87.8 

84.5 
73.2 

63.2 

80.2 

E,  ENE WNW,  SSE 

W,  SSE NW,  N 
Variable 

Variable 
N 
N 

Variable 
ENE 
E 
N 

Variable 
Variable 
Variable 

N 

N,  SSW Variable 
Variable 

N,  SE ENE 
Variable 
ENE 

Variable 

SSE Variable 
N 

Variable 
NNW,  SE 

ESE 
E 

Km. 

p.h. 

4.7 
3.3 4.6 

3.4 
5.3 
4.1 4.8 

5.6 
6.1 
6.2? 
5.7 6 

5.2 
5.7 

5»2 
5.3 4.6 
4.9 

5.4 6.5 
5 

6.4 

8.1 
8.5 6.2 5.9 
6 
4.5 

5.2 

5.6 

0-10. 

9.8 

5.2 
8 6.5 

4 
3.8 4.7 
2.2 

3.2 
4.5 

5.3 
7 4.3 

3.5 
3.5 
6.2 

5.3 
3.5 
4.2 
7.2 5.3 

7.8 

5.2 
5.7 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci. Ci.-S. 
A.-Cu. 
A.-Cu. 

Ci. 
Ci. 

Ci. Ci.-S. 

Ci.-S. Ci. 

Ci.,  Ci.-S. 

Ci. 

Ci.-S,.  A.-Cu 
Ci. 

Ci.-S. 
Ci.-S. 

Ci.-S". 

Ci. 
Ci. Ci.-S. Ci. 

Ci. Ci.-S. 

Ci.-S. 

Ci. Ci.-S. 

Ci. 

SE 

SE 

SE,  S 

SSE 

S,  SSE 

SE 

SE 

SE 

Cu. Cu. 
Cu. 
Cu. 

Cu. 
Cu. Cu. 

Cu. 
Cu. 
Cu. Cu. 

Cu. 
Cu. 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu. Cu. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu. 

E 
E 
E 

E 
E 

E,  ENE 
ENE 

E 

ENE 

NE 

NE,  N 

NNE 
NNE 

NW,  E 

ENE ENE 

ENE 

ENE 

ENE E 

NNE 
NE,  E 

ENE 

mm. 

5.1 

4.8 

.8 

1.8 
6,9 35.3 

1.3 

1 
2.3 

6.4 

27^9" 

14 

7.6 

.5 

•  p. 

=°  a.  p.  #  <37  p. 

=°  a.  ©  #  p. 

n  d°  a.  #  vu  p. 
£l  a. 

07  0  a.  T  02  ̂   p^ 

#u>p. 

£l  a. 

n  a.  #°  p. 

•  p. 

ill  a.  #  p. 
-Q.  a.  #  p. 

rj.  a.  d  p. n  a.  9  p. 
dp. 

#  a.  d  p. 
dp. 

d  a.  r^  T  •  1 

n  a. 

n  a.  d  p. 

#r^p. 

n  a.  #  <T7  p. 

•  P- 

120. 6 

TACLOBAN. 

[0  =  11°   15'  N;  X  =  125°  GO'  B;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

mm. 

°C. 

°a 

°a 

Per  ct. 

0-n. 0-10. 

mm. 
1 758. 78 25.1 29.6 

22.8 
86,3 NNE.  NE 

1.2 

9.3 Ci.-Cu. 
wsw N.                    NE 

20.9 

•  a.  p. 2 58.35 25,4 

30 

22 
85.7 

SE .8 8.7 Ci. Cu.-N.                E 13.9 

#a.  p. 
i            3 58.55 

26,2 
31.2 

22.8 
83 

SE 
.7 7.7 

Ci. 

SW 

Cu.                     E O^  a.  '-i^s  p. 

1            4 58.33 25.8 

30 

23.6 
85,2 NE 

.7 

7.8 

Ci. 
SW 

S.-Cu,                 E 2.5 #  a,  07  p. 
'            5 57.95 

26.6 
31.5 

23 
83,5 

NW 

.8 

6 Ci.         SW.  SSW S,-Cu.                 E 

7.4 

Il2  a.  07°  u^o  p. 

1           -6 

58.34 25.1 28.7 23.9 
92 

NW  quad. 

.8 

9.5 N.     .             ENE 
55.4 

•  a.  m'  p. 7 58.54 
25.8 

31.5 23.3 
86,7 Variable 

.7 7.2 

Variable Variable 

5.3 

112  a.  #  p. 

8 59.22 
26,6 

32 

22.8 81,8 WNW .8 4,3 Ci,-S, 
E.  S 

S.-Cu. £12  a. 

9 60.06 
26,5 31,6 22.4 80,2 NW.SE 

.8 

5.2 

Ci. SW 

Cu.                ENE 

112  a. 

10 
60.40 

27 

32 

23.9 76.8 
N,  ESE 5.5 Ci.-S. 

SW 

Cu.                ENE 1.8 
112   a.    072   p^ 

11 
59.89 26.7 32.5 

22.7 76.2 NW,  ESE .8 
4,5 

Ci.-S. S.-Cu.,  Cu.-N,  E 

,8 

112  #  a. 

12 
59.01 
58. 54 
59.73 

26.4 
25.4 
24.7 

32.2 

32 
30 

22,3 
22.1 

21.5 

78.2 
84.7 
83.7 

Variable 
NNW 

NNW,  NE .7 .7 
.7 

2.3 

4 
7 

Cu.                  NE 
Cu.                   NE 

Cu.,  Cu.-N.  NNE 
~i2r2" 

4.1 

112  a, 

112  a.  0  p. 

•  p- 

13 
14 

Ci. 
15 16 61 61.18 

24.9 
24.6 

30 
30 

22 

21.7 

79.3 
76 WNW,  NE 

NNW,  NE 

9.2 
5.5 Cu.-N.             NE 

N.-cf.               NE 
9.2 

•  p. 

112  a. 

Ci.-S. SSW 17 
59.87 24.3 30.6 

20.8 
85.2 NW,  NE 

4.2 
Cu.-N.,  S.-Cu.  NE 1 

n  #  a.  d  p. 18 
59.48 

25.9 
30.8 22 81.2 NW,  ESE 4 Ci.-S. Cu.                      E 

-d  a.  r^  p. 

19 
60.91 26.2 

31,2 

23 
80.6 Variable 5.2 

Variable Cu.         ESE,  SE 
n  a. 

20 
60.93 26.1 

31.2 

24 
86.9 

SE 

7.7 
Ci.-S. Cu,-N„  N.          E 6.1 

#  a,  p. 

21 

60.59 26.6 

31 

23.7 76.6 
NW 

.8 
5.7 

Ci. 

SW 

Cu.-N.        E,  NE 

•  a. 

22 
60.30 26.9 32.8 

22,8 74,6 WNW,  E .7 
4,2 

Ci. s S.-Cu, 

ii2a. 

23 
60.52 27.1 

32.5 
23,8 72,4 E 

.8 
6,3 

Ci.-S. SW Cu.                ENE .8 24 
25 59.99 

59.70 
25.9 
26.5 

31.2 

32 

23 

22.8 82,5 
78.9 

SE NW,  SSE 

1.3 

.7 

6.8 

5 
Cu,-N,                E 
Cu,          E,  ENE 

9.3 2.3 

^2  a.  #a.p. n2  a,  #  p. 

Ci. 
SW 

26 
60.04 26.3 31.8 

23 

77.7 
NW 

.7 
3.8 Ci,-S.,  Ci. 

SW 

Cu.          E,  ENE 

na.- 

27 
59.62 25.2 29.8 22.2 84.8 WNW,  E .8 5.2 

Ci.-Cu. 

SW 
Variable 

6.1 

J1.2  a.  #  a.  p. 
28 

58.69 25.1 30.8 

23 

86.2 
NW 

.8 8 
Ci.-S.,  Ci. w Cu.-N.          ENE 0°  ®°  a.  072  p. 29 

58,26 24.6 29.5 22.5 
88 

WNW,  SW 1.2 8 Ci. 
W,  SW 

N,                        N 
25.6 

#a.  p. 

30 
58. 78 25.5 29.5 

23 
78,5 E 

1,3 
9 Ci.-S. w Cu.-N.             NE 3 

•  a. 

31 

Mean 

Total 

59,56 24.5 

30 
22 78.7 E .7 8.7 Ci.-Cu. 

WNW 
N.                NE,  E .8 

•  a.  VX.2  p. 759. 52 
25.8 

31 22.7 81.7 .9 6.3 
188.5 



16  BULLETIN    FOR    JANUARY,    1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

CALBAYOG. 

[(/)=:12°  04'  N;  X=:124°  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  —1.80  mm.] 

fl 
Temperature. 

'6 

Wind Clouds. 

la 

Day. 

1! 

sa 

Miscellaneous. 
a a 

Prevailing  form  and  its  direction. 

=3 

a Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

4r 

i 

£l 
o 
S 

03 
S 

§"■
 

Upper. 

Lower. 

S"^ 

mm. 

°(7. 

°c. 

°a 

Per  ct. 

0-12. 0-10. 

mm. 
1 758. 97 23.8 27.2 

21.8 90 

N 
1.2 

8.3 
Ci.-S. Cu.-N. 

E 6.3 

d  a.  p.  ̂   p. 

2 
58.44 

25.1 29.5 22.8 
90.2 N 8.3 Ci.-S. Cu.-N. 

NE,  E 
21.3 

•°  a.  p.  <  p. 

p  a.  #  U.2  <j  p. 3 58.72 24.6 22 

91 

N 7.8 Ci.-S. 
Cu.-N. 

E 15 
4 58. 46 

24.6 
27.4 22.8 93.3 N 

8.2 

Ci.-S. 
Cu.-N., s. 

-CU.  NE,  E 

23.1 

#°  a.  p.  U7  ̂   p. 

5 
58.22 

24.9 
31.2 

21 
89.2 

N 7.5 Ci. 

SE 

S.-Cu. 
E .5 

^  <  p. 

6 58.34 
25.8 

30.3 
23.5 

86.7 
N 1.2 7.2 

Ci.-S. 

Cu.-N., s. 

-CU.E.NE 
^^•o              . 

7 58.49 25.4 29.2 23.1 88.5 
N 7 

A.-Cu. 

SE 
Cu.-N. 

E 8.6 
T  ̂ °  '^  <  p.  P 

p  a.  ̂   r-.o  p. 

a  a.  p  <|  p. 

1            8 59.46 25.5 30.2 
21.7 

85.7 N 

1.2 

5.5 
A.-Cu. 

SE 

S.-Cu. 
E 2.3 

:            9 
60.22 25.2 31 

21 
85.7 

N 
6.7 

Ci. 
SE,  E 

S.-Cu. 
E 6.6 10 

60.63 25.6 30.5 
21.5 

80.7 
N 

1.3 
7 Ci. 

SE 

S.-Cu. 
E 

i          11 60.09 20.5 
N 4.2 

A.-Cu. 
E 

S.-Cu. 

4P; 

I          12 59.40 

58.84 

20 
20.2 "sirs" 

N 
N 

4.3 

5 

A.-Cu. 
A.-Cu. 

E 
E 

S.-Cu. 
S.-Cu. E 

E,  N 

P°  <p. 

1          13 24.6 31.7 '          14 
59.88  i  24.7 30 

20.4 81.3 N 
1.2 

7 A.-Cu. NE 
S.-Cu. 

N,  NE 

=  p°  a.  <^  p. 

J          15 61.26 24.2 29 
20.4 78.7 

N,  NE 
1.5 

6.3 
A.-Cu. 

NE 
S.-Cu. 

NE 
.3 

d  <p. 

i          16 61.33 23.9 28.5 19.6 73.7 N 1.3 
6.7 

A.-Cu, 

Ci.       NE 

S.-Cu. 

NE 

5     ̂-            n 

1          17 60.12 22.9 

29 

17  5 87.3 

N;NE 
1.3 

5.8 
Ci,  Ci. 

S. 

S.-Cu. 
NE .8 

d  a.  p.  #°  p. 
1          18 59.79 24.9 

20  5 87.7 
N 6.3 

A.-Cu. 

NE 

S.-Cu. 
NE 

.3 

d  a.  O  #°  r^o  p. !          19 
61.22 

21 

N 4.8 
Ci. 

E 
S.-Cu. 

E 

2.8 
•°p 

20 
61.42 25.7 

22 
89.5 N 6.5 

Ci. 

E 
S.-Cu. 

E 4.1 

fn^/P- 

i          21 60.83 
26 

31 
22.2 81.5 N 

7.3 

Ci. 
E,  SE 

S.-Cu. 
E 

d°  a.  <  p. 

22 60.83 25.4 31.8 

21 
82 N 

1.2 
5.5 Ci. 

SE 

S.-Cu. 
E 23 

60.78 25.2 31.2 
21 79.8 N 1.3 

5.5 Ci. 

SE 

S.-Cu. 
E 

.3 
pr^°p. 24 60.34 24.3 30.5 20.7 86 N 7.3 

Ci.-S. 

S.-Cu. 
E 3.3 

•°  a.  p.  <^  p. 

25 
26 
27 

60.08 
60.23 
59.83 

21 
21 

20.8 
"85'2' 

N 
N 

N,  NE 

5.3 4.8 

6.3 

A.-Cu. 

Ci. Ci.-S. 
SE 
E 

S.-Cu. 

S.-Cu. 

Cu.-N. 

E 
E 
E 

1 

"2.8 

f    ?• 

d  r^°p. •°<iP. 
d  ̂ o  ̂   p. 

p  a.  ̂ '°  p. 

25 
29.8 

28 

29 
58.97 
58.48 22 

22 "82'5' 

N 
N 6.7 

6.2 
Ci. 
Ci. 

SE 

E 
S.-Cu. 

S.-Cu. 
E 
E "I's' 

24.9 29.2 
30 59.33 24.3 29.7 20.5 81.5 N 1.3 7.2 

Ci. 

E S.-Cu. E 

^  P- 

31 

Mean 

Total 

59.93 24.2 29.5 19 79.3 N 1.3 6.2 

Ci. 

SE,  E S.-Cu. E 

<  p. 

759. 77 24.8 29.9     21.1 84.9 
1.1 

6.4   1   
101.2 1 

LEGASPL 

[0  =  13°  09'  N;  X  =  123''  45'  B ;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 

Total 

mm. 
759. 50 

58.72 
58.96 
58.70 

58.24 
58.51 
58.87 
59.54 
60.43 
60.69 
60.25 
59.44 
58.71 
60.03 
61.61 
61.43 
60.09 
59.65 
61.07 
61.38 
60.97 
60.93 
60.87 
60.16 
59.99 
60.20 

59.92 
58.67 
58. 35 
59.37 
59.83 

759. 84 

24.4 24 

25 
25.4 

26.2 
26.6 
26.6 
26.6 

26 26.6 
26.5 
25.6 

24.7 
25.4 

24.7 
25.2 

25.2 
24.4 
26.7 27 

25.8 

26.4 
26.7 
26.8 

26.1 
26.9 
25.8 

25.4 
26.2 
24.6 
24.8 

25.8 

25 

25.1 
26.6 
30 
29 
30.5 

30.1 
30.1 
30.5 
29.7 
30.5 
29.6 

30.1 
30.5 
29.6 
28.5 
29.5 
27.5 
29.8 
32.1 
30.9 
30.1 
30.5 
30.8 

30.3 

31 30.5 
30.8 

31.4 29.9 
27.9 

23 

22.2 
22.5 

23.1 
23.6 

24 
24.5 

24.5 
22.1 23 
23 
21 

19.9 

20.2 
22.5 
22.9 
22.6 
21.4 22.9 

24.3 22.9 

23.1 
23.5 

23.7 22.5 

24 
22 21.4 21 

22.4 i  21.2 

29.6     22.6 

Per  ct. 
86.4 
93 

88.7 86.8 

85.5 
81.7 
79.2 
79.3 

82.3 
77.5 
76.8 

80.2 78.7 

76.5 
76.9 
67.8 
70.7 

92 
80.8 
81.1 

87.7 
79.5 
76.7 

80.7 
81.7 
76.2 
78.1 
83.5 
76.7 
79.5 
75 

80.6 

NE 

NE  quad. 
ENE,  NE 

NE NE,  E 
NE,  E 

NE NE 

E,  NE 
NE,  ENE 
E  quad. NE 

NE 
ENE 

ENE,  NE 

NE 
ENE 

ENE,  E 

E,  NE 
E 

NE 
NE 
NE 
ENE 

NE,  E 
E 

NE NE 

ENE 

Km.  p.  h. 
15.9 
15.3 
9.3 
7.8 6.6 

10.3 
10 
10.7 

10.1 
13.3 
9.2? 

6.5 

10    \ 
15.1 14.6 
12 

6.3 
8.7 
8.2 8.8 

10.2 14.3 

11.1 

5.4 
6.7 
6.6? 

8.2 

5.3 

2 
5 
3 

5.8 

5.4 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci. Ci. 
A.-Cu. 

Ci. 
Ci. 
A.-Cu. 

A.-Cu. 

Ci. 

Ci. 

A.-Cu., 

Ci.-S. 

Ci. Ci. 

Ci.-S. 
Ci.-S. 
Ci. 

Ci. 

A.-Cu. 

Ci. A.-Cu. 

Ci. 

Ci. Ci.-S. 
A.-Cu.,  Ci 

Ci.-S. 

Ci. 

sw 

sw 

Fr.-N. N. 

Fr.-N. 

Cu.-N. 
Cu. 
Cu. Cu. 

Cu.-N. 
Cu. 
Cu. Cu. 

Cu. 
Cu. 
Cu. 
Cu.-N. 
Cu.-N. Cu. 

Fr.-N. 
Cu.,  Cu.-N. Cu. 
Fr.-N. 

Cu. 

NE 

NE 

E 
NE 

ENE,  NE 
ENE,  NE NE 

NE 

NE 
E 

N 
NE 

NNE 

NE 
NE E 
E 

ENE 

mm. 

18 

109 

8.4 

31.2 

Cu.-N.  NE,  ENE 

Cu. 

Cu.-N 
Cu. 
Cu. 

Cu. Cu. Cu.-N.,  N 

Cu.-N. 

ENE.E 

ENE 
E 

ENE 

NE ENE 

.3 

4.3 

1.3 
9.4 

20.1 1.5 

8.4 

.5 
13.7 

.5 

264.3 

#a.  p. 
#a.  p. 
#a.  p. 

do  a.  #  p. 

0  a.  vu  p. =°a. 

do  a. 

d  a.  p. 
,->  d  a.  #  p. 

p  a. 

dp. 

•  a. 

0°  =  a. 
=  a.  #°  p. 
d°  a.  #°  p. 

do  a. 
dop. 

1  a.  #  a.  p. 

=  a. 

•  p. 

#oa.  do  ̂ op. 

'^  d  a. 

•  P- 

#oa. 

=oa. 

pa.  p. 

/^°p. 

dp. 

d  a.  r^o  0  p. 



METEOROLOGICAL    BULLETIN. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

ATIMONAN. 

[0  =  14°  00'  N;  X=:121°  55'  E;  barometer  above  sea,  7.8  meters;  gravity  correction  not    applied, — 1.74  mm.] 

17 

Day. B 
Temperature. 

'6 

B^ 

0)  a 
Wind. Clouds. 

0)    • 

•^a 

^] 

•^  be 

Miscellaneous. 

1^ 

a 

S3 

B 

•a 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 15 

16 17 

18 

19 20 

21 

22 23 
24 
25 
26 
27 
28 

29 30 

31 

Mean 

Total 

mm. 

759. 93 
59.46 
58.85 
58.74 
58.46 
58.77 
58.97 
59.86 
60.73 
60.93 
60.42 
59.39 
58.85 
60.54 
61.90 
61.79 
60.50 
60.20 
60.65 
61.56 
60.85 
61.08 
60.90 
60.32 
59.91 
60.10 
59.70 
58.56 
58.72 
59.58 
59.84 

°C. 

24.2 23.9 
25.6 
25.8 
26 
26.8 

26.4 27.1 
25.6 
26.6 
26.1 
25.2 
24,5 
23.4 
23.7 
23.8 
25.3 
24.8 
25.9 
25.6 
26.5 
26.6 
25.4 
26.1 
25.5 
25.9 
26.6 
25.7 
25.1 
25 
25 

°c. 

25.4 
24.8 
29.3 
31.5 26.6 

31.4 31.8 
32.2 28.5 
31.5 
30 29.9 
26.8 
25.7 
26.2 
28.4 29.8 
27.3 

31.4 29.7 
30.3 
31.2 
29.2 
30.7 
29.1 
30.7 
30.4 
33.5 29.6 
29.6 
30 

°a 

22.5 

22.5 22.9 
22.3 
24.5 
24.4 
22 
25 
23.7 
23.6 
23.6 

22 21.6 
21.4 21.6 
21.1 21.5 
22.4 
23.1 
21.8 
23.8 
23.6 
23.8 
21.4 
21.5 

22 23.5 
21.4 

22 22.5 
22.3 

Per  ct. 
86.8 
90.3 

88.7 86.5 
85.9 

85.2 
83.8 79.7 
85.1 
81.8 83.9 

86.6 
87.2 

91 
86 
84 75.1 
89.6 

87.2 88.3 

87.5 
80.8 87.5 

85.7 
86.4 84.8 
82.5 
85.6 

86 82.5 

79 

ENE 

NE NE 
NE 
NNE 
NbyE 
NE 

NE 
NE NE 

NNE,  NE 

Calm NE 

N  quad. 
NE 
NE 

NE,  ENE NE 

NE 
N  quad. NNW 
NE 
NE 

NE,  ENE NNW 
NNE,  NE 
NNW,  N 

Calm NE NE 
ENE,E 

0-12. 

2.5 
2 

.5 

.7 1 
1 

.8 
1.5 1.7 1.7 
1 

0-10. 10 

10 8.8 
4.5 

9.7 

8.5 3.3 
7 
7.3 
4.7 

7.2 4.8 
6.8 

8.2 8.5 

9.2 
8.2 10 
4.7 

7.2 8.2 3.7 
6.7 
5.5 
2.3 
5.3 
4.7 1.3 
7.8 

6.8 

7.2 

Ci.-S.,  Ci. 

Ci.-S. 
Ci. 
Ci.                      E 
Ci.-S.,  Ci. 
Ci.                      E 
Ci.              ESE,  S 

Ci. 
Ci.-S.,  Ci. 

Ci. Ci. 
Ci. 

Ci. Ci.-S. 
Ci.                 ENE 

Ci. Ci.                    SE 
Ci.-S. 
Ci. 
Ci.                      S 
Ci.                      E 
Ci.                  SSE 
Ci. 
Ci.                      E 
Ci. Ci. 

Ci. 
Ci. 
Ci. Ci.                      E 
Ci.-S.,  Ci. 

N.                     NE 
S.-Cu.              NE 
S.-Cu.         E,  NE 

Cu. 
S.-Cu.              NE 
S.-Cu.              NE 
Cu.                   NE 
Cu.,  S.-Cu.      NE S.-Cu.              NE 
Cu.                ENE 
S.-Cu.              NE 
S.-Cu.         E,  NE 
S.-Cu.         N,  NE 
N.                     NE 
S.-Cu.               NE 
S.-Cu.               NE 
S.-Cu.               NE 
S.-Cu.              NE 
Cu.                   SE 
S.-Cu.,  Cu.      NE 
S.-Cu.              NE 
S.-Cu.              NE 
S.-Cu.               NE 
S.-Cu.   NE,  ENE 
S.-Cu.              NE 
S.-Cu.              NE 

Cu.,  S.-Cu.      NE S.-Cu.           NNE 
Fr.-N.              NE 
S.-Cu.              NE 
S.-Cu.              NE 

mm. 58.9 

59.4 3.8 'Kl' 

7.6 

20.8 

15 99.6 
16 

3.6 1 
41.4 
"2^5' 

1 
1.4 

""8' 

  12.7 

7.4 
10.2 

/'°  •  a.  p. 
/'°  d2  a.  #  p. 

0°  a.  #°  072  p. 11°  ̂ °  a.  072  p. 

d  a.  p.  ̂ 2  £j_o 

^°  02  a.  d  p. 

n.2  ̂ 0  =0  a.  ̂ 2  p. 

"37  a.  p. 

072  90  a.  ̂ 2  p. 

"37°  a.  p  d2  1072  p. •°  a.  p. 

#°  ̂ 2  a. 11°  372  a.  #°  a.  p. r^o  a.  #  a.  p. 

r\°  a.  #°  a.  p. 
d  #°  a.  p. 

da.  0°  •  p. d°  0°  a. 

112  =0  a.  d°  p. n.^  a.  0°  •  p. 

-tL2=°02a.dOci7°p. 11°  0°  a.  d  p. 
112  a. 
112  a. 

#  a.  ̂ °  p. 
#°  a.  d°  p. 

d  a.  p.  r^°  rpo  p 

.5 

.8 
2 

2.3 1.7 
1 

.2 

.7 

.2 

1 

.8 

.8 

.7 

.7 .3 

.8 1.8 

.8 

760 25.5 29.4 22.6 
85.2 1 

6.7 468.6 

OLONGAPO. 

[0  =  14°  49'  N;  X  =  120°  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied, — 1.71  mm.] 

mm. 

°a °C. 
°C. 

Per  ct. 

0-12. 0-10. 
mm. 

1 758. 97 
24.8 28.4 22.6 

74.2 NE  quad. 
NE,  ENE 

1.8 

8.5 Ci.-S. Cu.-N. 
ENE 

=°  a.  00  d°  p. 

2 58.62 25.2 30.1 
22.6 69.5 

2 9.3 

A.-Cu. 

SE 

Cu.-N. 0.3 

=°  a.  00  #°  p. 

3 58. 39 
25.8 29.7 23.1 79.6 

E  quad. 
2.3 

8.5 

A.-Cu. 

SE 

Cu.-N. 
ENE 

=°  a.  d°  a.  p. 

4 58.27 26.6 31.6 22.7 79.8 
NNE 

1.3 
7.2 

Ci.-S. Cu. E 
00  p. 

5 57.97 25.8 
31 

21 
79 ENE 

1.5 
8 Ci.-S. 

SSW,  s 
Cu. E 

ii=°a.O°oouy2p. 

6 58.26 
26 

32.2 
21.6 80.5 

NE  quad. 
1.3 6.5 

Ci.-S. 
Cu. 

ENE 

=  0°  a.  p. 

7 58.48 
26.3 31.9 22 

78.8 
NNE 1.4 

4.8 
Ci.-S. Cu. 

ENE 

=  a.  00  p. 

8 59.45 
26 

31.7 
21.4 

78.2 NE  quad. 
1.5 4.8 

Ci.-S. Cu. ENE 

=  a.  00  p. 

9 60.38 25.8 

32 

20.8 
75.9 ENE 

1.4 
5 Ci.-S. Cu. ENE 

=°  a.  00  p. 

10 
60.30 26.4 31.9 22 71.2 ENE 

1.8 

5.3 
Ci.-S. Cu. ENE 

=  a.  00  p. 

11 60.39 25.5 30.9 21.9 
80.7 ENE 

1.3 

6 

Ci.-S., 
A.-Cu. 

Cu. ENE 

=  a. 

12 
59.19 24.9 29.9 20.8 

85.2 NNE 1.2 
2.3 

Ci.-S. Cu. 

=°  n  a.  00  p. 

13 
58.58 24.8 31.1 21.3 87.7 NNE 

1.3 

5 
Ci.-S. 

Cu.       - 

ENE 

1.1 

112  =  a.  d2  p. 

14 
60.17 24.7 29.4 20.4 84.7 

ENE 1 7 Ci.-S. Cu. 2.3 

=  n  a.  p2  p. 

15 61.32 24.7 30 
20 

76.8 
NE  quad. 

1.5 

3.8 
Ci.-S. Cu. ENE 

-Q.  =  a.  00°  p. 
16 60.90 24.7 

30.4 20.6 73.8 
NE  quad. 1.7 

6.2 

A.-Cu. 
N 

Cu. 
E 

=°  a.  00  p. 

17 
60.30 

23 27.2 20.6 82.2 NE  quad. 
1.2 7.2 

A.-Cu. 
E 

Cu. 
ENE 

1.4 

d°  a.  p  p. 

18 60.08 24 31.4 17.6 80.9 ENE 1.7 5.2 
A.-Cu. 

SE 
Cu. 

E .8 

=°  a.  d2  p. 

19 
60.49 25.9 31.1 22.8 

88.5 ENE,  ESE 1.4 
7.2 

A.-Cu. 

SSE 
Cu.,  Cu. 

-N.        E 
8.4 

•°  a.  r3  /'  m°  p. 
20 

61.10 25.8 31.9 20.6 

83 

NNE,  E 1.4 5.7 Ci.-S. 
Cu. 

E 

=°a. 

21 60.66 26.7 32.3 21.5 83 NE  quad. 1.2 6.3 

A.-Cu. 
ENE,  SE 

Cu.,  Cu. 

-N.  ENE 

=  a.  ̂   p. 

22 
60.72 27 32.6 23.6 

82.2 NE  quad. 
1.5 

6.5 Ci.-S. 
Cu. 

ENE 

d°  a.  00  p. 

n  =°  a.  d°  p. 23 
60.53 25.9 32.2 20.1 81 NNE 

1.7 
6.3 Ci.-S. 

Cu. 

ENE,E 
24 

59.92 26.4 32.4 22.3 80.7 ENE 1.2 
6.8 Ci.-S. Cu. 

ENE 

=°  a.  00°  p. 

25 
59.76 

26 

32 

20.6 
83.2 NNE,  ESE 1.7 

5.8 
Ci.-S. 

Cu. 
ENE 

=  ii2  a.  00  p. 
26 

59.83 26 31.6 21.7 
83 

NNE 1.5 5.5 Ci.-S. Cu. 

E.ENE 

=°  11°  a. 

27 
59.49 26.3 

32 

21.8 

82 
NNE 

1.5 

5.5 
Ci.-S. 

Cu. 

ENE 

d°  =°  a. 

28 
58.60 25 29.7 21 88.1 NNE 

1.7 

3.5 Ci.-S. 
Cu. 

112  =°  a.  00  p. 

29 
58.41 25 31.2 22.1 

90 

NNE 
1.5 

7.2 

A.-Cu. 
ENE 

Cu. 
E 

=2  a.  d°  00  p. 

30 58.86 25.4 31 22.2 76.6 
ENE 

1.8 

5.8 Ci.-S. 

Cu. 

ENE 

=  a.  CXD  p. 

31 

Mean 

Total 

59.55 24 
28.5 19.6 85 ENE 

1.5 

6.3 
Ci.-S. 

Cu. 

ENE 
11°  =°  a.  d°  p. 

759. 61 25.5 30.9 21.4 80.8 1.5 6.1 
14.3 

84611—2 
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SAN  ISIDRO. 

[0  =  15°  22'  N;  \=:120°   53'  E;  barometer  above  sea,  20  meters;   gravity  correction  not  applied, — 1.69  mm.]. 

Temperature. Wind. Clouds. 

Day. s 

C3 

g Prevailing  form  and  its  direction. 
r3     Oj 

Miscellaneous, 

5? 

'S 

sS 
Prevailing 

direction. 
Force, 

(mean). 

Amount 

(mean). 

SB 

0) 

S 
Upper. 

Lower. 

mm. 

°c. 
°c. 

°c. 

Per  ct. 

0-12. 0-10. 
mm. 

1 759. 50 
24.6 28.2 21.5 

73.3 Variable 
1.2 

7.3 
A.-Cu. 

SE 

Cu.-N. 
ENE 

n.  a. 

2 59.01 
24.5 29.7 20.4 

71.2 NW,  ESE 1 
8.2 

A.-Cu. 

SE 

S.-Cu. NE 

3 58. 86 24 27.1 22 88.8 NNW,  NE .6 9 

A.-S. 
N. 

NE 

5.5 
d  ̂ 0  a.  #°  u^2  p_ 

n  a.  p.  ©2  p_ 

n  =°  a.  ̂ ^'^  p. 
=°  a.  C°  a.  p. vi/2  a. 

4 58.45 25.5 29.7 22 80.7 
NW 

.8 

5.7 

Ci. 

SE 

S.-Cu. 

E 
5 

58. 25 
24.6 

30.4 
19.5 77.8 

NNW .6 
5.5 

Ci. 

SE 

S.-Cu. 

E 
6 58.46 24.9 30 

21 

81.3 NNW 

.5 6.5 

Ci. 

SE 

N. 

E 
7 58.74 

24.9 
30.2 

20.6 
77.5 ESE .9 5 

Ci. 

S.-Cu. 

8 59.73 24.7 30 19 77.2 NNW 
1.2 3.3 

Ci. 

SE 

S.-Cu. 112  =0  02  a. 

9 60.58 24.7 
31 

19.5 

73 

NW .8 
3.5 Ci. SE 

S.-Cu. n  =°  a. 10 

60.70 
24.8 30.1 19 75.2 NNW,  ESE 1 4.5 

Ci. SE 

Cu.-N. 

S.-Cu.   E 112  a. 

11 60.46 24.6 30.1 20.4 
76.8 

NW 
.8 

6.5 Ci. 

SE 

Cu. ENE n.  =°  a. 
12 59.26 25.1 31 20.4 

75.  5 
NNW 

.6 

4.8 A.-Cu. 

Ci. Cu. 
ESE 

.a  =2  a. 13 
58.65 25.2 31.8 

21 
75.2 NNW .  / 4 

A.-Cu. 
E S.-Cu. 

=2  _Q_  a. 

14 
60.33 24.2 29.7 21 

77.3 
NNW.  ESE 1 

6.7 

A.-Cu. 

NE 

Cu.-N, 

S.-Cu. 

=°-aa. 

15 

61.51 22.9 

28 

19.2 

75.5 
NNW 

1.4 
3 Ci. 

S.-Cu. 
112  a. 

16 
61.28 22.8 28.5 18 74.8 

NNW 
1.3 3.8 Ci. SE 

S.-Cu. 
-a2  a. 

17 
60.52 22.6 28.3 18.8 

72.9 NNE 

.8 

5.8 
A.-Cu. 

NE 

Cu.-N. 
E 

nP  a. 

18 
60.26 23.1 29.7 17.1 

79 

Variable .6 6 
Ci. S.-Cu. 

9.1 

ii-2  a.  do  <  p. 
#2  a,  <^.p. 

19 
60.77 24.2 27.6 

21.6 

85.2 NW 
1.1 7.7 

A.-Cu. 

E,  SE 

N. 
N  quad. 

20.3 20 
61.29 24.8 

30.7 19.3 79,2 NNW 

.7 

4.2 
Ci. 

SE 

S.-Cu. 

na; 

21 60.86 24.8 30.7 20.1 79.7 NNW .8 6 A.-Cu. E 
Cu.-N, ESE 

n  a. 
22 

61 25.3 29.4 22 75.5 
ESE 

1.3 4.2 

A.-Cu, 
E 

S.-Cu. 
ESE 

na. 

23 60.76 25.1 30.9 19.6 73.2 NE,  ESE .9 4.5 
Ci. 

S.-Cu. jQ.2  a. 

24 60.33 25.2 30 19.9 
71.8 

ESE 
1.2 

4.3 

Ci. 

SE 

S.-Cu. 
xi°  a. 

25 
60.12 25.4 

31 

20.2 75.5 
N .8 

5.2 

A.-Cu. 
E N. 

ii2  =2  a. 

26 59.83 25.2 

30  7 

20.1 74.2 

SE 

1  2 

3  2 

Ci. A.-Cu. 
S,-Cu. 

Cu.-N. 

n."  =2  a. 

n  a. 

27 
59.51 25.2 30.5 

20 

73.8 
SE,  NNW 

.8 5.3 E ESE 28 58.71 25.1 31.5 
20.8 76.7 

N,  NNW 
1 

3.3 
Ci.,A. 

Cu. 

S,-Cu. ii=°  a. 29 58.56 24.6 
30.4 

19.5 73.8 NNW .9 

5.2 

A.-Cu. 
SE,  E S.-Cu. 

xi2a. 

30 59.40 24.1 29.1 19.8 72.8 
NNW,  ESE 1.5 

5.3 

Ci. 

5NE,  ESE 
Cu.-N. n.  a.  072  p. 

31 

Mean 

Total 

59.77 
23.3 27.5 19.2 

74.8 
ESE 

1.2 
7 

A.-Cu. 
E 

N.-Cf. 
ESE 

112  a.  072  p. 

759. 85 24.5 29.8 20.1 76.4 
.9 

5.3 

34,9 

DAGUPAN. 

[0  =  16°  03'  N;  X  =  120°  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 



METEOROLOGICAL    BULLETIN. 

19 

METEOROLOGICAL  DATA,  ETC.— Continued. 

BOLINAO. 

[(/,  =  16°  24'  N;  X  =  119°  53'  E;  barometer  above  sea,  8.5  meters;  gravity  correction  not  applied, — 1.67  mm.] 

Day. 

t Temperature. 

'6 

P5 

Wind. Clouds. 

■a 

Miscellaneous. 

1 
a 

a 
a Prevaling 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevaling  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 

14 15 
16 

17 18 
19 20 

21 
22 23 

24 
25 26 
27 
28 
29 
30 

31 
Mean 

Total 

mm. 

758.  66 
58.19 
58.20 
58.08 
57.92 
57.89 
58.15 
59.07 
60.08 
60.07 
60.28 
59.25 
58.81 
59.86 
60.87 
60.67 
59.95 
60.04 
60.38 
61.18 
60.77 
60.45 

60.12 
59.  75 
60.14 
59.91 
59.22 
59.05 
58.70 
58.70 
59.37 

25.6 
25.6 
26.2 
26.9 
25.8 
26.9 
26.6 

27.4 26 

26 

26. 2 26.8 
26.6 

26.4 
25.1 
25.1 
23.8 
24.8 

26.3 

26.2 
27.1 
27.3 
27 27 

26.5 
26.1 
26.4 
26.2 
25.9 

24.8 
24.8 

30.5 
29.2 
29.3 

31 
30.4 
31.9 

30.9 
31.2 
30.4 
30,2 

30.2 29.9 

30.2 29.9 
29.9 
29.8 

29.4 29 

30.4 

30.2 
30.4 
30.6 
30.7 
31.2 
29.2 
28.7 
29.9 

29.2 
29 
29.1 
28.9 

21.5 
23.2 
24.2 
23.6 

20.3 

23.2 
21.2 
23.4 
21.7 
20.3 
21.8 

24.1 
24.9 
23.2 
20.2 
21.7 
19 
20.2 
22.4 21.8 

24.6 
24.2 
23.3 
22.4 
23.5 
24.4 
22.6 

24.5 
24.1 

20.6 20.1 

Per.  ct. 
82.5 

80.8 
83.8 

84 85.3 
84.5 
83.6 

82.2 

85 
82.5 

83.7 82.8 

81.2 
80.8 
80.8 

80.4 
80.5 81.3 

84 

82.3 

86 84.3 

83.2 78.8 

86.2 91.3 

85.7 
84.2 82.3 

.  81 

82 

SE 
SE ESE 

SE Variable 
ESE,  E 

SE,  N 
ESE ESE 

SE,  NNE 
SE,  N 
N 

NNE,  N 

N 

SE,  NNE 

SE 
SE 
SE 

SE 
SE,  NNE N 

SE.  N SE 
SE 
NE 
NE 
NW 
N 
N 

SE SE 

0-12. 

2.3 2.8 

1.2 3.3 
2.3 

1.5 
2 
2 

2.2 
2.7 
1.8 
3.3 
4.8 

2.5 

1.7 2.7 
2 

1.3 
1.5 2.7 2.5 

2.7 
2.2 3.7 

3.2 
2.7 
1.3 
3.5 
4.5 

2.2 1.5 

0-10. 

7 
8.8 9.7 
8.3 

8.2 
8.8 
4.5 
4.8 

3.2 

2.8 

3.2 7 

7.2 
5.3 

6.2 
4.7 

6.3 5.8 

7 5.5 
7.5 

9.7 

8.2 6.3 8.8 

9 
4 
7.5 

7 
4.2 

6.2 

Ci.-S. A.-Cu.                 S A.-Cu. 

Ci.-S. 

Ci.-S. Ci-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci. Ci. 

Cu.                     E S.-Cu. 

S.-Cu. 

Cu.                      E 

Cu.,  S.-Cu. 
S.-Cu. 

Cu.                      S 

Cu.,  S.-Cu. 
S.-Cu. 
Cu. 

Cu. 
Cu.                NNE 
Cu.               NNE 
Cu.                     E S.-Cu.,  Cu. 

S.-Cu. S.-Cu. 

S.-Cu.                 E 

Cu.        SE,  NNE S.-Cu. 

Cu.                     N 
Cu. 
S.-Cu. 

S.-Cu. 
Cu.-N.                N 

Cu.              NNW 
Cu. 
Cu.-N.                N 
Cu.           NNE,  N 
S.-Cu.,  Cu. 

S.-Cu. 

mm. 

______ 

~16~¥ 

4.8 
2.3 

___ 

n.  =°  a.  /'o  p. 
d  /-o  a.  07  p. 

nP  =°  a.  ̂   p.  a? 

ii=°a. 
-0.2  =o  /-o  a.  vp 
sdP  =°  a.  a? 
n.^  =  si. 

^  =°  a.  /"' 

n.=°a. 

n.  =°  a.  ̂ ° 07°  n  =o  a. 

/'°P. 

/-"  a.  p. 

-Q-°  =°  a.  #2  p, 
11°  ~°  a. 

11°  i/°  a. 
xi2  =o  a. 
ii=°a. 
-Q.  =°  a.  ̂   p. 

n  =°a. .a  =°  a.  ̂ f°  p. 

11°  =°  a.  /'°  p. 11°  =°  a. 11°  =°  a.  ̂ °  p. 

#2^a./-° 

#°a 

xi=°a. nP  =°  a.  /'°  p. 

/'°  a.  p. 

n  =°a. n2  =°  a.  #°  ̂ °  p. 

A.-Cu. 

Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S.              SSE 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

'Ci~-'S.' 

Ci.-S.,  A.-Cu. 

Ci.-S. 
Ci. 

759. 48 26.1 

30 

22.5 
83.1 

2.4 
6.5 25.6 

VIGAN. 

[0rzl7°   34'  N;  \=:120°  23'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — ^1.61  mm.] 

Mean 

Total 

mm. 
759. 32 
58.72 
58.64 
58.55 
58.36 
58.38 
58.78 
59.62 
60.49 
60.60 
60.57 
59.50 
59. 36 
60.25 
61.41 
61.02 
60.35 
60.37 
60.70 
61.87 
61.07 

61 
60.73 
60. 24 
60.30 
60.08 
59.60 
59.48 
58.96 
59.15 
59.56 

759.90 

°a 

26.3 
26.3 
25.9 
26.8 
26.2 
26.2 
26.3 
26.8 

26.9 
26.2 26 

25.6 24 

24.2 
24.6 

25.5 
25.9 
25.1 
26.6 
25.9 

25.7 
25.4 
26.1 

26.5 
25.6 26 

26.4 
24.6 

23.7 
25.8 
25.5 

25.8 

°a 

31 
29.6 
29.6 

31 30 
30.7 
31.1 
30.7 
30.1 

29.5 
30.6 
29.1 
28.6 
29.2 
28.7 
30.1 
29.1 
29.4 
31 

30 29.6 
30.6 

30.9 29.9 

30.4 
32.4 
30.6 
29.4 
28.4 29 

29.4 
30 

°C. 

22.1 

24.1 
22.6 
23.9 

23.4 
23 

23.2 23.5 
23.9 
22.5 

22.4 
22.2 
21.2 
19.5 
20.1 

22.7 

23 
20.6 
23.1 
23.4 

22 
21.3 

21.5 
24.5 23 

22.2 
23 

22.6 
20.3 

21.2 22.4 

22.4 

Per  ct. 

72.5 
74.6 

77.9 
80.5 

83.2 
77.7 

80.3 
76.5 

74.7 72.3 
63.8 

67 
72.7 

77.2 
76 
76.7 
72.7 
75.1 
78.2 
74.8 
75.7 
76.5 
72.1 

75.2 

NE,  E 

SE Variable 
Variable 
Variable 
Variable 
Variable 

S 

E  quad. 
Variable 
SE  quad. 

N NNE,  N 

N  quad. 
NE 

Variable 
Variable 

NE  quad. 
Variable 
Variable 

NE  quad. 
N 
S 
N 

Variable 
Variable 

SSW NNE 
N 
NE 
NE 

0-12. 

2 
1 

1.2 
2.5 

2 
1.3 

1.2 
1.5 

0-10. 

0. 

Ci. 

Ci. 
A.-Cu, 
A.-Cu, 
A.-Cu. 

Ci. 
Ci. 
Ci. 

Ci. Ci. Ci.-S.,  Ci. 

Ci.,  Ci.-S. 
A.-Cu. 
Ci.-S.,  Ci. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

A.-Cu. 

Ci. A.-Cu. 

Ci. 
Ci. 

Ci. 
Ci. Ci.-S. 

Variable A.-Cu. 

Ci. 
A.-Cu., 
A.-Cu. 
A.-Cu. 

Ci. 

SSW 

sw 
sw 

SWbyS 

SW 

Ci.-S. 

SE 

Cu. 
Cu. 
Cu. 
Cu. Cu. 

Cu. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. S.-Cu. 

Cu. S.-Cu. 
Cu. 

Cu. 
Cu. 
Cu. 

S.-Cu., 

Cu. 

S.-Cu., 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

NNW 

NW,  ENE 

Cu. 

Cu. 

mm. 

0.5 

X  do  ̂   p. 
r^  a..  KD  p. 11°  p. 

n  a. 

n.Q  &.  ku  -p. 

n  a.  07  p. 
ii  a.  07  p. 

n  a.  /'°  p. 
cd2  a. n.  a. 

n.  a.  /"o  p. 

=°  a.  /'°  p. 
=°  a.  /'°  p. 

=°a. 
=°a. 

/'°a. 

na. n  =  a. 
n  =  a. 

11  =  a. 

n  a.  /'o  p. 

=  n  a. 

ii°  =  #°a. /'°p. n  =  a.  i/o  07  p. 

07  p- 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

TUGUEGARAO. 

[(f)  — n°  36'  N;  X=:121°  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,  —1.61  mm.] 

Day. 

10 
11 

12 13 

14 15 
16 
17 18 
19 
20 

21 
22 
23 

24 25 
26 

27 28 

29 
30 
31 

Mean 

Total 

mm. 

761. 88 
60.97 
59.79 
58.69 

58.52 
59.04 

59 60.02 

61.42 
62.17 
61.03 
59.70 
59. 52 
61.89 

63.45 
62.91 
61.87 
61.60 

61.61 
61.70 

6L45 
61.96 
62.19 
60.77 
60.20 
60.50 
59.83 

58.98 
60.06 

61.24 
60.92 

Temperature. 

23.6 
23.6 

25.1 
26.6 

25.6 
25.4 
25.4 
25.6 
24.8 

23.5 

25.2 
24.3 
24.3 

22.4 22.3 

22.1 
22 

23.1 24.7 
25.4 

25.7 24.8 

24 25.2 

25.5 
25.2 
24.6 

24.4 
22.9 
21.8 
23.3 

760. 80     24.  3 

27.3 
28.3 

30.5 32.5 

32.4 

32 

32.4 

32 
30.5 29.5 

30.8 
30.4 
29.8 

25.4 
26.5 
27.8 
28.2 

29.4 
30.6 

32.4 
32.4 
30 
28.2 
31.6 
32.5 
29.3 

30.2 
29.4 
27.4 
26 
29.2 

19.5 17.7 

20.3 
21.7 
20.1 

20.2 20 

21.6 

20.4 17 
22 

21.4 

20 

20.2 
17.8 
18.6 
18.4 

16.1 21.5 

19.4 
22 
22.1 

21.3 20.6 

19.6 22.5 
21 
21.2 
18.8 18 

18.3 

W'ind. 

Prevailing 

direction. 

Per  ct. 
74.3 

80 
83.5 
78.5 
78.6 

81 80.4 

83 79.4 
80 
79.8 
84.3 

80.7 
85.2 82.5 

77? 
77.5 
85 

81.2 

84 
84.8 

84.3 

87 90.8 
80.8 
81.1 

76.2 

29.8  '[  20      ;     81.4 

NW 
NW 

Variable 
S 

SW,  NW^ 

Calm S 
s 

NW 

NW.  NE 
S 
NW 
NW 

N,  NW N 

N,  NW N,  NW 
Calm 

SE Variable 
NW 

NW^
 

NW^ 

S,  SE 

NW^ 

N,  NW^ 

NW 

NW^ 

N,  NW 
N 
NW 

Clouds. 

Amount 

(mean). 

1.3 

1.2 1.8 
1.8 

1.3 1.8 

.2 

.2 

Prevailing  form  and  its  direction. 
-10. 

6.3 

5.2 1.3 

4 

1.5 
4.3 
3.8 

5.2 5.8 
6.3 

Upper. 
Ci. 

A.-Cu. 

Ci.-Cu. 

Ci.-S.,Ci.-Cu. 
Ci. 
Ci. 

Ci, 

Ci, 

Ci, 
Ci. A.-Cu, 

Ci.-S. 

SE 
s,sw 

Ci.-S. 

8.2  I  A.-S. 

6.5  i  A.-Cu. 5.3  ̂   Ci. 
6      I  Ci. 

8.3  I  Ci.-S. 6.8      
o.  o 
7.3 

9 4.8 
2.2 

6 

7.2 
6.8 

6.2 6.7 

Ci. 

Ci. NE 

A.-Cu. 

~Ci-"s." 

Lower. 

a') 

.o 

H 

rf. 

Oco 

hr 

s fl 
C 

fU 

m 
« 

tic 

Miscellaneous. 

S.-Cu. 

S.-Cu. 
S.-Cu. 

Cu. 
Cu. Cu. 
Cu. 

Variable Cu. 

Variable 

Cu.-N. 
Cu. S.-Cu. 

Cu.-N. 

Cu.-N 

Cu. 

Cu. 

S.-Cu. 

Cu.-N 

Cu. 

•N 

NE 
N 

S,  SW 

Cu, Cu, 

Cu.-N 

Cu. 
Variable S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 

Cu. 
Cu. 

S,  SE 

N 
ENE 

N 
NE 

NE,  NW 

NW 

Cu.-N. SE 
S 
w 
N 

Variable 
S 

NE 
N 

E,  ENE 

WNW,  S 

n  a. 

n.  a. 
n.  a. 

n.  a. n  =-  a.  vi>  p. 

11  =  a. 

n  ay  a. 
n  a.  ̂ j:>-  p. 
n  =-  a. 

d°a. 

n.  a. 

na. 
d  a.  p. 
dp. 

da. 

ii  a.  d  p. 
na.  #TP. 

d  a. 

n  =2  a. 

n  a. 

11  =  a. 
da. n  a.  d  p. 
n  a. 

APARRI. 

[0  =  18"  22'  N  ;  X  =  121°  38'  E  ;  barometer  above  sea,  5  meters  ;   gravity  correction  not  applied,  — 1.57  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 
14 
15 
16 17 

18 
19 
20 

21 
22 23 

24 
25 26 
27 
28 
29 

30 
31 

Mean 

Total 

mm. 

762  74 

°C. 
°c. 

°C. 

Per  ct. 
E 

SE,  S 

SE 
SE Variable 

SW,  NE NE,  S 

SW,  NE 
SW^  NE 
SW,  NE S 
SW,  N 

W,  NE NE NE 

NE 
Variable 
Variable 

SE 
N,  SE 

NE,  NW NE 

NE 

SE,  NE 
Variable 

NE NE 

Variable 

NE E 
S 

Km.p.h. 
19.7 
6 
9.9 

10.6 
9 

6.6 10.3 

6.2 9.7 
8.5 
8.9 
7.8 

14.7 

22 
13.8 

12.7 10.7 

0-10. 

7 

5.2 
9 5.  5 

0 

.2 
0 
2 
0 4.7 

5.2 
8 5.3 

10 

10 9.3 
5.3 5.8 

6.3 
1.5 
6.3 
8.8 

8.3 1.8 

3.-2 

10 

8.2 6.3 
10 

9.5 5.5 

S.-Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. 

E 
E 
E 

mm. 

n  a. 
61.32 
60.04 59 

58.82 
59.36 
59.39 

60. 52 
61.94 
62.48 
61.36 
60.30 
60.28 
62. 83 

64.30 
63.74 
62.31 
61.92 
61.77 
62.03 
62.18 
62.88 
62.68 
60.80 
60.79 
61.13 
60.43 
59.70 
61.07 
61.82 
61.44 

A.-Cu. 

A.-Cu. 
A.-Cu. 

E 
E 

SW' 

n  a. na. 

r-^  a. 

ii  =  a.  0 

XI  =  a.  #°  p. 

J^a.<p. 

•  a. 

•  a.  p. 

:^:
^' 

•  a. •  p. 

n  a. 

r-^  a.  •  p. 

•  a. 

XI  a. na.  #p. 

•°  a.  p. 

#oa. 

-a  =  a.  #p. 

•  a.  p. 

S.-Cu. 

A.-Cu. 
E 

Cu.-N. 

SE 

A.-Cu. 
E 

S.-Cu. 

S.-Cu. 
S.-Cu. 

Cu.-N. N. 
N. 

S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. 
Cu.-N. 
S.-Cu. 

N. S.-Cu. 

Cu.-N. N. 
N. 

N. 
N. S.-Cu. 
S.-Cu. 

NE 

NE 
ENE 

E,  ENE 
E 

E 
E 

NE 

NE 
NE 

N 

NE E,  NE 
NW,  N 

NE 
ENE 

E 

6.4 

"e'i" 

6.6 
37.3 

13.2 

2.8 "Ti" 

10.4 

.3 
3 

3.6 

.3 

48 
20.8 

A.-Cu. W 

1             
.       

i 
A.-Cu. 

Ci. 
Ci. 

'a.'-Cu."" 

E 
E 
E 

"~~sw' 

1 

1 
  1   1_     

9.9 

13 
18.1 
16.9 

12.4 
10.2 18.4 
14.4 9.3 

16.4 
9.6 

9 

  !   1   

Ci. 
\y 

i 
i 

1 
1            i 

i 
1            1      _  _ 

  i  _    _  1   
A.-Cu. 

761. 33 1                       i 11.9 

5. 7 
  ,  _      _,    - 

163.2 i 
1 i 1 
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METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

[(^=6° 

JOLO. 03'  N;  X= 

=121** 

00'  B] 

l(t> 

ISABELA,  BASILAN. 

=  6°    42'   N;   X  =  121*'    58'   E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

III . 

Miscellaneous. 

Day. 

Tempera- 
ture. Relative humidity. Cloudiness. 

^|a Miscellaneous. 

•pa 

a 03 a 
ft 

a 
03 

a 
ft 

(M 03  P ^a a 
sa 

a 

03 

a 
ft 

a 

03 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 

17 18 
19 
20 
21 

22 23 
24 25 
26 

27 
28 
29 
30 

31 
Mean 

Total 

°c. 

29.8 

30.4 
31.3 
31.5 
31.5 
31.7 
30.6 
30.6 
29.9 

31.7 30 

31 
31.2 

31.2 
31.2 30.8 
30.1 
30.3 
31.5 31 

31.8 

30.4 
30.5 
29.8 

29.1 
30.4 
30.6 
30 

31.4 
31 

31 

°a 

21.9 
21.8 
22.8 
21.4 
23.6 
21.5 

23.1 
22.5 

P.ct. 
97 
98 98 

94 
94 97 

96 
96 

P.ct. 

92 

78 

74 
70 
72 
68 

82 92 79 
73 
87 
79 
68 
71 
71 

71 
71 

82 72 76 
77 

86 80 

89 95 

78 

71 77 

73 
74 70 

0-10. 

10 10 
8 
3 

10 

3 

10 

7 

10 

9 

10 

9 
6 
8 

5 
9 
7 
8 
6 
9 
9 
5 
8 10 

9 
7 
8 
7 
9 
8 

0-10. 

10 9 
8 
4 
7 
6 

10 
10 

9 
8 

10 

8 
5 
6 
6 
8 
9 
9 
5 
8 
7 
9 
6 
9 

10 7 
8 
9 
7 
9 
7 

mm. 
? 

32.8 

48 

35.3 

2.5 

35.3 

.5 7.4 36.1 

Xl2=2a.T02p. d  a.  •  p. 

11  =  a. 
ii2  =  a.  ̂ -  p. 

•2  a. 

ii2  =  a. 

.•°a.  T^^  <p. 
•2  p. 
ii2  =2  a.  y  p. 

ii2  =2  a. 

d^a.d^^p. 
-a2  =2  a.  x  p. 

/-a. n  =  d  a. 

11°  =°  a. 
xi2  =2  a. 112^2  a.  (J  p 

ii2  =2  a. -a2=2a.0j7^p. 
112  =2  a.  •o^  p. 
ii°=°a.  •^p. 

•°p. -Q-°  =°  a.  %°  p. 

d  a.  m"  p. 
ii2  =2  a, 
112  =2  a. 

n.^  =2  a.  'CD  p.  ■ 

d  ̂ 2  p n.°  =°  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

I        13 

1        14 

15 \t 
18 

;        19 

1        20 

21 

22 
23 
24 
25 

26 
27 
28 
29 

30 

31 Mean 

Total 

30.6 
28.7 
30.3 

30.7 
30.5 31.8 

31.7 
30.3 

30.3 30.5 
28.8 
29.8 
32.8 
31.8 

31.7 30.8 
32.3 

31.9 
32.1 
33.5 

34.3 
31.8 

32.3 
32.2 32.3 

29.4 

32 

29.3 
29.7 

32.1 32.3 

°c. 

23 

23 
23 
23 

22.2 22 

21.5 22.5 

22.7 22.2 
23 

22.7 
20 

21.5 
21.7 
22.5 
22.5 

20.2 21.5 
21.5 23 

22.5 
21.8 

22 
22.2 

23 

22 
21.3 21.8 
22.5 

22 

P.ct. 

96 
97 
96 

93 
97 
96 
96 

98 
96 

96 
97 

91 

91 

96 

96 

96 

86? 
96 

96 
98 

93 

97 

93 
93 
96 
97 
95 
97 
96 
94 

93 

P.ct. 

77 
86 
82 

84 
82 
80 

80? 

80 
81 

82 

82 

81 

81 
78 

79 

76 

71 

75 

77 

79 

74 
71 

74 

74 
94 

76 
77 
77 

80 
72 

70 

0-10. 0-10. 

mm. 

8.1 

^  a.  •  p. 
•  da. 

na. 

da. 

-Q=°a.  •TP. 

pp. 

na. 

•  da. 

na. 
-Q-°  =°  a.  ̂   p. 

n  a.  /^°  d  ̂   p. 11°  a. 

n  a. 
na. na. 
ii.  a.  d  p. na. 

na. 

-Q.=°  a. 
11  =  a. 
d  a.  /-o  •  O  p. 
da.Z-o^  ^p. 

£i.a./-°^Op. 
d  a.  p. 
n  =  a.  •  p. 

da. 
ii  a.  p  dp. 

na. 
-Q-  =  a. 

ii  a.  •  <,  p. 

na. 

1 
.5 

  i 

7.5 
.5 

7.1 
' 

21.4     97 
21  96 
22  96 
21. 2  97 
24. 1  84 
21.3  97 
22. 4  90 
21.7  95 
22. 2  95 
21         96 
21.3  97 
21.6  1  98 
22. 1  98 
22. 3  94 
21. 4  98 
21. 6     93 
22. 8  97 
22. 3  97 
21.4  !  98 
20. 2  96 
20         97 
23. 1     84 
21.4     95 

__     __i       
  1   

.5 

  1   

1 

1   

.5 

j 
5.3 

1 5.8 

5.1 
1.5 
8.6 

_ 
i 

1.8 

1 3.8 

30.8 21.9     95.3 77.4 
7.9 

7.8 31.2 
22.1 

95.1 
78.5 j 

229. 61 

56.7 
1 

[(/)  =  6° 

ZAMI 

54'   N 

30AN 

;  X= 

GA. 

122° 

05'   E] 

[(/>: 

DAVAO 

=  7°    01'   N;   X  = 125°    35'   E] 

Day. 
Tempera- ture. 

Rela 
humi 

Ltive dity. 
Cloudiness. 

^|a 

1 
Miscellaneous. 

Day. 

Tempera- 

ture. Relative humidity. 
Cloudiness. 

^§a 

d"^03 

*JgX2co 

Miscellaneous. 

Ma 
03  P 

^a 

ii §a 
a 

<i 

a 
ft 

a 

03
* 

CO 

a 
ft 

<M 

•^a 

03  S  . 

sa 

a 

sa 

a 

03 

a 
ft 

a 
CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 

15 16 
17 18 

19 20 

21 
22 
23 
24 25 
26 
27 

28 29 

30 
31 

Mean 

Total 

°c. 

28.4 

28 
30.4 
29.7 
31.3 
31.4 
31 
30.5 
31.3 
31.4 

30.2 
29.8 
31.2 
29.8 
30.8 
29.4 

30.2 
30.3 

30.4 
31.7 
31.7 
31.7 
30.8 
31.3 
31.2 
30.2 
30.7 
28.9 
29.7 
30.9 
30.5 

°c. 

23.4 
21.9 
22.8 
23.2 
22.8 
22.7 

23.3 

22.7 
22.8 

22.2 
23.8 
22.8 
20.2 
21.7 
20.4 

22.2 
21.6 
20.4 
21.4 

20.7 
21.9 
22.4 
22.2 
21.9 
22.4 
22.8 

19.7 

"20.1 

22 

21.4 
21.8 

P.cL p.ct. 

0-10. 

9 
10 
6 
9 
7 
2 
9 10 

9 
4 
9 

I   i 
3 
2 
6 

3      i 
3       i 

2 
5 

10 9 
2 
2 
6 

10 2 
2 
5 
5 
4 

0-10. 

10 
9 
7 
8 
4 
9 
9 
3 
3 
7 
7 
8 
2 
9 
4 

10 4 
3 
3 
3 
7 
8 
3 
5 
5 
7 
8 
9 
9 
8 
6 

mm. 
18.8 

5.6 

"7.'i' 

'~i"5" 

6.4 
5.8 

7.1 

-CI  a.  •p. 

=  a. 

-Q-  =  a.  O^P- 

n.  —  a.  /-o  p.      i 
n  =  a.  ̂ °  p.       1 -a  =  a.  O  P-        1 

Oa.^°r3^p. =  r-.  a.  /°  p.      ! 

-Q.  =  a.  /-o  p. jD-  =  a.  O  P- 

/-•^a.^o^p. 
n  =  a. 

n  =  a.  /-o  p. 
na.  Ooo/°p. -a  =  a.  j/o  uyp. 
=  a.  /^°  a.  p. 

n  =  a.  /'o  p. 11  =  a. 

ii  =  a. /°  =  p. 

-a  =  da.  0^° 
o  si.m^mv- =  a.  /■  •  O  p. =  O  a.  <  p. 

-Q-  =  a.Or4p. 
=  a.  T°  p. 
-Q-  =  a.  O  ̂   P- 

11  =  O  a. /Op. 

11  =  /- a. 
n  =  a.  <  •  p. 

=  a. 

i 

i 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 
14 
15 
16 

17 

18 

19 
20 

21 
22 
23 

24 
25 

26 

'  27 

28 
29 
30 

31 

Mean 

Total 

°c. 

30 
31.8 
31.2 

32.7 
32.4 
31.7 
31 32.2 
31.2 
31.5 
33.3 

31.7 
32.9 32.6 
33.4 

°c. 

22.5 

22 

22.3 

21.3 

22 

21.3 
22.1 

22 

21.2 

22 
21.1 
21.2 
19.7 

19.8 20.9 

p.  Ct. . 96 

97 
96 
96 

96 
96 

98 
97 
98 

96 

96 

96 

93 

94 

95 

p.ct. 
76 

68 
70 

63 
64 

68 
77 

68 

78 
76 

64 

67 

54 

60 
61 

0-10. 

8 
5 
6 
6 
6 
6 
6 
6 
7 
6 
5 
5 
5 
7 
5 

0-10. 

9 
7 
7 
8 
7 

5 
5 
7 
7 
6 
7 
7 
6 
7 

mm. 
18.3 

10.7 

"24^6 

•  a.  p. 

•  p. 

r^  d  u:»  p. 

•  Op. 

•  p. 

   _ 

90 90 

90 
84 96 

86 
94 
89 
94 
95 91 
86 90 

87 
93 

83 
70 
78 

71 71 
77 
70 
78 
59 
71 

72 
63 79 

84 60 
70 

i 

1 

1 

.____j:::::j::"":i 

1 

j 

! i 

30.5  1 

22 90.4 

72.2  j 

5.5 

6.4 
32 

21.4 
96 67.6 5.9 

6.8 

1            1 
1             ■             1 

57.9 

'            ' 1            i            1 1 

1 30  days  of  observation. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

COTABATO. 

[(^  =  7°   13'  N;  \  =  124°  15'  E] 

CAGAYAN. 

[(^  =  8°   29'  N;  X  =  124°  38'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

II  a 
C  ̂ d Miscellaneous. 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 

22 

23 
24 
25 
26 

27 
28 

29 
30 

31 Mean i 

j  Total 

Tempera- 

ture. Relative humidity. Cloudiness. ^  a  a 

d|d 

Miscellaneous. Day. 

"sa 

^a a 

to 

a a 
d 
«5 

a 

p. 

;^a a 

^a 

a 
d 

1:0 

a 
d 

a 
d 1 

(M 

0-10. 

8 
8 
9 
7 

10 

9 

10 

6 
8 
8 
9 
4 
4 
9 

10 
8 
3 
4 
5 
9 

10 

4 
9 
8 
8 
8 
6 
8 
9 
8 
8 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 12 
13 

14 15 
16 17 18 

19 20 
21 
22 

23 
24 
25 26 
27 28 

29 
30 

31 
Mean 

Total 

li~5
~ 

32 30.2 33 

32.5 
33.6 
34.1 

30.6 
32.4 
32.2 
30.8 

32.2 
32 
32.1 
32 
31.1 
32.1 
31.6 

23.2 
22.4 
23 

23.6 
22.7 
23 

23.3 
22.8 
21.8 

22.5 
21.7 
21.5 

22.1 
22 
21.1 
22.4 
21.1 
21.4 
22.7 

21.2 
22.1 
21.5 
22.6 
22.2 
21.6 
22 

21.4 
24.1 

22.6 
21.3 

21.5 

P.ct. 
98 

92 
96 
93 
97 

92 
95 91 
93 95 
91 

94 91 

91 
91 

94 
91 
95 
95 89 
90 95 

94 89 
90 

94 89 
96 
93 
91 
91 

p.  ct. 
62 
69 
71 

63 

66 71 
65 
70 
65 
68 

62 64 
64 
64 
65 
69 

58 
58 
57 
59 
63 
68 

62 68 
59 
59 

57 68 
65 
59 

67 

0-10. 

4 10 

2 
9 
9 
3 10 

9 
2 
3 
2 
3 
6 
5 
1 
9 
1 
1 
2 
2 
6 
6 
4 
8 
6 
6 
3 
9 
8 
4 
3 

0-10. 

8 
7 
7 
3 
9 
9 
8 

10 
2 
9 
1 
4 
3 
6 
9 

10 
2 
6 
3 
6 
9 
4 
8 
9 
8 
7 
3 
8 
9 
5 
9 

mm. 
50.8 
1.3 

"I'e" 

13.2 
9.7 
5.1 15.5 

"Y.Y 

4.3 

9.1 ~Y.l~ 

11.2 24.9 
7.6 

14 

"1572" 3 

8.1 

00  0  a.  T  •  p. 
#°  a.  T  ̂   p. Il2  =  a.  07  p. =°  a.  ̂   #  p. =  a.  d  p. 

•  =a.T/^#p. =  a.  0/'#p. 
=2  a.  d  ̂   #  p. 

J^2  00  a.  d  p. 

n  a.  /'°  p. 
ii2a. 
-O-  =  a.  i/  p. 

-Cl2  =  a.  /  #  p. 

=°  a.  /-  #  p. 

00  /-  a.  /-°  p. 
ii2  =  a.r^/^#p. 
=  a.  ̂   r-^  p. -Q.2  =  a.  0  p. 

0-  r^  /"  •  p. /-^  a.  0  0  •  p. 

02  a.  ̂   •  ̂   p. 
/^«  ̂   p. 

-Q-2  /'°  a.  0  d  p. 

n.oo&.^°  p. 

#  a.  /-  #°  p. 

na.  #p. 

;/ap. 

30 29.8 

31.2 30.8 

30.4 

31 
30.5 

31 

30.8 31.2 

32 
30 

30.7 
30.4 26.3 
29.4 
29.8 
30.7 

32 

31.9 
31.8 31.3 

30.9 

31.8 
31.3 

31.3 
31.7 
32.1 
32.2 
31 

32.5 

22.2 

21.4 20.8 

22.4 
21.2 
21.6 
21.6 

20.6 
19.8 
21.9 19.6 
18 

18.7 
20.9 
18.7 22.3 

19.1 

19.9 21.3 
20.7 21.1 

19.5 
23.2 
22.2 21.3 
21.2 
20 

22 22.9 
22.3 

20.4 

P.ct. 
97 
96 

95 

93 
93 

96 

95 

94 
92 
92 
92 
89 

91 
92 

90 

94 

93 

93 

94 
92 

93 
95 
96 

94 

94 

90 
92 

91 
91 

94 

91 

p.ct. 

81 

75 
72 
74 

72 
79 
79 

68 

69 

78 
64 
70 

69 
65 

82 

65 
64 

68 
63 

72 
88 

68 

78 

68 

65 

65 
63 
65 

61 

70 

58 

0-10. 

7 
9 
9 

8'
 

9 
4 
8 
7 
8 

10 

4 
3 
3 
9 
3 

10 

3 
2 
3 
8 
7 
4 
7 
8 
7 
8 
7 

10 

9 
6 
4 

mm. 

3.8 

"1^5" 

'~5'5' 

•  p. 

n  a.  ̂   p. 

XI  a. 
xi°=°/'°#©<^° 

xi2  a.  /o  p. 
vx>°  xi2  a. 

xi°  =°  a. 
/'<i°p. 

XI  =  a.  /^°  p. 

da.^#p. 

/-p. 

^a.  p. 

xi2  =2  a.  f-^  p. -a°  a.  r^  p. 

Op. 

-Q--=°a.#r2p. 

xi2  =0  a. 

Odp. 

<°P. 
xi2a.  ̂ /o  <op. 

XI  =°  a.  /-o  p. xi2  =2  a. 

/•p. 

32 22.2 92.8 

64 

5 

6.5 

30.9 
20.9 

92.7 
70.3 

Q.& 

7.5 

209.1 
19.3 ! 

BUTUAN. 

[(j)  =  8°    56'   N;   X  =  125°    32'   E] 

YAP  (Western  Carolines). 

[0  =  9"  29'  N;  X  =  138°  08'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^§a 
c^d 

Miscellaneous. 

Day. 

Tempera- 
ture. Relative humidity. Cloudiness. 

^  s  a 

d|d 

Miscellaneous. 

•pa 

^a 
a a 

d 
a 
d 

a 
d sa 

it :^a 

a 
d 

a 
d 

a 
d 
0 

a 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 
13 
14 15 
16 17 
18 

19 20 
21 

22 23 

24 
25 

26 27 

28 
29 30 

31 

Mean 

27.6 

28 29 

28.6 
27.5 
28.2 
28 
28.6 

28.1 
27.5 
29.1 
28.1 

28.5 
27.8 
24.9 
27.6 
27.3 
28.3 

30.1 
28.2 
25.6 

28.1 
24.6 
28.5 
30.1 
28.8 
28.5 

30.1 

27 27 
27.6 

22 22 
23.1 
22.6 
21.6 
22.3 
21.8 
21.6 
21.6 

21.5 
21.6 

20.9 
21 21 

22.1 
19.6 
19.5 
20.4 
22.9 
22.9 
21.5 
21.6 
22 
22.4 
21.1 21 

21.6 23 

22.8 
22.6 
20.3 

P.ct. 95 
99 
95 
97 
96 
98 
96 
97 
96 
97 

97 96 
95 
99 

95 97 

96 96 
96 
92 96 

98 
94 
96 

94 96 
96 
96 

94 
98 

95 

p.ct. 

90 70 

81 
74 
86 79 
80 
70 

69 
82 
64 70 
56 

72 92 
63 67 
91 

67 
86 91 73 

95 73 
71 

62 88 77 
79 

86 70 

0-10. 
10 

10 
8 
7 
9 
9 
7 
4 
6 

10 
7 
3 
1 

10 
9 
9 
5 
2 
7 
7 
9 
6 10 

5 
5 
8 
2 
9 
9 
9 
8 

0-10. 

9 
8 
8 
9 
9 
9 
7 
5 

10 8 
3 
5 
6 
7 

10 
7 
2 
7 
7 
9 
9 
5 

10 
4 
7 
8 
7 
7 
9 
9 
9 

mm. 
17.3 

"".I' 

6.9 4.8 

.3 

6.4 

"irr 

"T9' 

12.7? 25.4 

8.6 

.3 

'"'3' 

6.6 24.1 
2.5 

8.1 2 

00  a.  #  p. 

n  =P  a.  vj.'  p, 

n.  a.  do  p. n  a.  #  a.  p. 
-Q.  =2  a.  r^  #  p. 

nd  #  a. 
na.  d  a.  p.  07  p. 
-a=2a. 

•  a. 

n  #a. 

11=2  a. 
na. 
n.  =2  a. n  =  a.  #  a.  p. 

n  a.  r^  p. 
nooa. n  =  a.  #  p. 

H  a.  r^  T  P- n.  a.  •  p. 

#a.  p. n  a.  0  #2  p. 
d  a.  #  p. 

n  d  a.  r-\  p. 
XI  =  a. 

pp. 

-Q-  00  a.  ̂   #  p. 

11=2  a.  #2  p. 

n  a.  #  r-,  p. n  =  #  a. 

1  na.  #  p. 

1 
2 
3 
4 
5 
6 

1          7 
\          8 

9 

10 

11 
12 
13 

;        14 
i        15 
1        16 

i        17 

1        18 

;      19 
1      20 
1      21 

j      22 

23 

24 
25 
26 
27 
28 

29 
30 
31 

°c. 

30 

27.8 
29.2 29.3 

28.2 
29 

29.1 
29.5 29.3 
29.5 
28 

29.5 
29.4 29.1 

30.2 30.5 29.5 

27.2 
29.2 27.7 

28.5 

28 

28.9 28.3 

28.3 
28.5 
28.7 

31.1 31.1 

31.2 
31.3 

21 

21.5 
22.8 

22.7 

23.1 

23 
22.9 

23 

24 
22.5 23.5 23.1 

22.1 

22.4 22.7 

22.5 
22.6 
21.3 

21.3 
21.1 

22 
22 

22.1 22.3 

22.2 
22.4 

22.2 22.2 
22.2 
22.1 
22.1 

p.ct. 
89 
73? 

85 

83 

82 

77 
78 

77 
77 
80 
74 
86 
72 
70 

87 

85 
83 
85 

81 

75? 

75 
83 
91 

90 

88 
88 
66? 
76 
81 

79 

73 

P.ct. 

82 
83 
83 
81 
79 
76 

76 
68 

74 

70 
71 

68 
66 
69 

74 

71 

70 

86 

83 
75 

72 
79 

74 
73 

74 
80 
64 
80 
78 

82 

78 

0-10. 

6 
6 
4 
7 
8 
7 
7 
6 
5 
4 
2 
3 
2 
5 
8 
5 
3 
8 
8 
9 
3 
8 

10 

5 
3 
6 
8 
7 
4 
5 
8 

0-10. 

5 
7 
6 
6 
9 
8 
6 
4 
6 
3 
4 
2 
4 
4 
6 
4 
4 
7 

10 

4 
4 

10 

5 
3 

7 
6 
6 
5 
6 
7 

mm. 

"'6~4~ 

2.8 

.8 
1.8 

.8 

"T3" 

50.8 

10.2 
35.6 

9 

"13^5" 2.5 
1 12.7 

's' 'Ti' 

CD  p. 07  p. 

•  p- 

2#P- 

•  p- 

#a.  p. 

r^  a. 

•  a. 
•  p. 

•  p. 

28 21.7 
96.1 

70.6 
7.1 

7.4 

1  Mean 1                                     1    Totfll 

29.2 22.4 80.3  1  75.5 5.8 5.6 

Total 152.7 j 

146.11 

1 

1 30  days  of  observation. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

MAASIN. 

[0  =  10°  08'  N;  X  =  124°  50'  E] 

BACOLOD. 

[0  =  10"  41'  N;  X  =  122°  56'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. ^2  a 

.S|o3 

Miscellaneous. 
S 

ft 
S 

CO 

a 
ft 

V.  a 

sa ii ^a 
a 

03 

a 
ft 

a 

03 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 17 

18 

19 20 

21 
22 23 

24 25 
26 
27 28 

29 

30 31 

Mean 

Total 

°C. 

28.8 
29 

29.6 
29.5 
30 30 
28 
29 

30.1 
30.2 29 

30 

30.5 28 

29.4 
28.6 
29.5 29 
29 

31 

28.5 29 

31 30 

29.5 
29.6 

30.1 
30.5 
29.4 
30.4 
29.9 

°c. 

22.6 
21.9 
22.7 

23 
22.5 23 

23 
22.5 
21.6 
22.8 
22.3 
22.5 
21.6 

21.6 22 

22.3 
20.6 
21.5 
22.4 

23.2 22.8 
22.3 
23.4 
23.2 
22.8 

22.2 
21.4 23 

23.3 
23.2 
22.6 

P.ct. 
92 93 
91 

88 
88 91 

97 91 

87 
94 89 

84 90 

91 
93 

79 85 80 

95 95 93 

95 

75? 
95 
93 

91 
88 

92 
93 
86 90 

p.ct. 
78 

81 69 
77 
76 

92 
81 77 

72 
83 
63 68 75 

78 
86 
59 71 

78 
72 
86 
75 76 
73 

71 
72 70 

72 83 83 

81 80 

0-20. 

10 
10 10 
10 
10 

10 
10 
10 
10 
10 
10 
1 
5 
8 

10 10 
3 

10 
10 10 

10 
10 
10 
9 10 

10 
3 

10 
8 

10 
10 

0-10. 

8 
10 
10 10 

8 
8 
9 
4 

10 10 
3 
4 
6 

10 
10 
8 
6 
8 
6 

10 
8 
8 

10 
5 
6 
8 
9 

10 9 
10 

10 

mm. 

8.1 

'23~4' 

4.3 

12.2 

5.1 

"24^1' 6.6 

<    07#p. 
OO  viy  07  p. U^  07  p. vl>  p. 

viy  07  p. 

=#a.=0<jM>a7 

#  ̂   u^  07  p. 

d  vu  o7  p. uyp. 

d°  =  a.  d°oop. 

^  a.  /'  p. d  oop. 
d=  ̂   p. 
d  oo2  ̂   #  p. 

d  a.  p.  =  p. 

i/°a. 

d  a.  OO  p. 

#  ;/  a.  d°  OO  p. 
#  a.  d  ̂   p. 

/'  a.  d  a.  p. 

/'  #°  a.  u^  d  p. 
/°  a.  vav  07  p. 
002  W  07  p. 
/'°#°00vX^07p. 

j/'°  a.  uy  p. 
=  #  a.  .#  u.  p. 

0  W  07  p. 

^f°  O?  u>  p. 

1 
2 
3 

i          4 I 
7 
8 

1^ 

11 
12 
13 

14 
15 
16 
17 

18 
19 
20 

21 

22 
23 

24 
25 
26 
27 
28 
29 

30 
31 

Mean 

Total 

°a 

29.1 

28.1 29 

29.3 29.6 

27.5 29.1 
29.5 

29.1 
29.7 29 

29.7 
29.3 
29.6 
29.3 
28.9 

28.4 29.7 

30 29.5 
27.5 29.6 
29.7 
29.5 
29.7 

30.4 
30.5 
29.9 

30.5 29.6 

30 

°c. 

24 23.3 
22.6 

22.7 

22.1 23.9 

24 

22.6 

22 
23.2 22.9 

19 
19.8 
19.9 

21.4 
22.4 
20 

22.4 21.6 
23.6 

23.4 
21.6 
23.7 

23.6 
22.1 
21.9 

22.4 22.9 

22.6 22.8 
22.5 

P.ct. 

92 
94 
95 
93 

91 
95 
95 

94 

96 
95 
90 

92 

96 
93 
90 
90 
87 

96 

96 
91 
93 

91 

93 
91 

88 
94 
92 
92 
93 
91 
87 

\P.Ct. 
82 
83 

84 

81 
78 

82 
81 

78 
78 
79 
79 

78 

75 
77 
77 
77 
81 
75 
80 
82 
83 

70 

80 
82 

79 
78 

74 

79 
70 
71 
72 

0-10. 

10 
8 

10 
7 
6 
6 
6 
6 
4 
6 
1 
1 
1 
1 
5 
6 
4 
3 
2 
6 
6 
8 
8 
4 
3 
7 
2 
6 
7 
7 
7 

0-10. 

8 
8 

10 
8 
7 
8 
7 
7 
6 
6 
7 
1 
1 
6 
5 
7 
2 
1 
6 
8 

10 

4 
7 
7 
4 
1 
4 
5 
6 
6 
6 

mm. 

14 

______ 

"11" 
"'L8~ 

1 

^J'#°a./'#p. 

U7  p. /'°Myp. /-°07p. 

=  t>*^°  d  a.  ̂   p. 
d°  a.  o7  u^  p. 
Q7  vi/  p. 

/'°P. 

•°^  =  a./°p. 

=  a.  /^°  r^  d  p. 
n.  =°  a.  /'°  p. =  a.  /'°  p. 

=  a.  /-°  p. =  a.  /'°  d°  p. 

=  a.  /'°  ̂   p. 

=°  a.  /-o  #°  p. 

d°a.'d  ̂   p. 

n  a.  /'°  p. 
=°  a.  /'°  p. =  a.  /-o  p. 

n.  =°a. 

/'°P. 

n.  a.  /'°  ov  p. 

Z'  07  p. 

29.6 22.4  1  89.8 76.1 
8.9 

8.1 29.4 22.4 
92.5 78.2 

5.3 5.8 

i 

96.51 

21.1 
'            i 

SAN  JOSE  BUENAVISTA. 

[0  =  10**  44'  N;  X  =  121''  55'  E] 

TUBURAN. 

[</>  =  10°  45'  N;  X  =  123''  50'  B] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^.la 
Miscellaneous* 

Day. Tempera- 
ture. Relative humidity. Cloudiness. 

If. 

^.aa 

C^a3 

Miscellaneous. 

a 
ft 

a a 
ft 

■^a 

o3  3 sa M 

sa 

a 
03 

a 
ft 

a 

03 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 
14 
15 

16 17 
18 

19 20 

21 
22 
23 
24 
25 
26 

27 28 
29 

30 
31 

Mean 

Total 

°c. 

31.4 
30 

29.8 32 

30.9 
29.1 
32.2 
32 
32.1 33 32.^ 

32.9 

31.9 
32.2 
32.5 
32 
31.9 
32.1 
32.6 
32.9 
32.5 
32.6 

33.5 
32 
33 

32.2 
33.8 
33.3 
32.5 
32.9 
32.5 

°c. 

23.2 22.6 
21.7 
21.3 
21.5 
20.6 
21.8 
21.6 
21.3 
22.1 

19.6 
20.2 
19.7 

19.4 
19.5 
19.3 
18 
18.2 21.5 

21 
22.5 
19.6 
19.7 
20.8 
21.9 
20.8 22 

22.7 
21 
20.3 20 

p.ct. 
92 90 
91 

92 
92 90 

91 

94 86 89 
88 

85 
82 
81 
84 
94 
82 88 
87 90 
86 

91 81 

82 88 

88 
81 80 
88 

90 

82 

P.ct. 76 
72 
75 

75 
73 

74 71 
68 

62 
62 
59 

63 
64 
61 
59 

59 
52 
62 67 
66 
80 
58 

62 66 
63 
65 
60 60 
60 
55 
56 

0-10. 
10 
10 
10 

10 
10 
1 
5 
3 
2 
8 
1 
1 
0 
3 
8 
8 
0 
0 
0 
7 
3 
4 

10 
1 
1 

10 

10 
10 10 

2 
1 

0-10. 10 

10 
10 
8 
8 

10 

8 
2 
4 
7 
3 
1 
2 
4 
4 10 

7 
2 
6 
4 10 

0 
10 
10 
8 
8 
3 
4 
4 10 

7 

mm. 

'ior9~ 

,5 

\l^  ̂ u  p. vU  p. 

•  p. 

jQ.  a.  Ku  p. dp. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 

17 

18 

19 
20 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 
31 

Mean 

Total 

°a 

29.9 

30 
29.1 
30 

30.5 

29 

29.9 

30.4 30.5 

30.2 30.4 29.9 

30.6 
30 

30.7 30.5 30.8 

30 

30.3 

30.6 
26.9 
31.8 
31.6 
30.9 
31.1 
31.4 

30.2 
30.9 32.1 

32.6 
32.1 

°c. 

22.8 
22.9 23 

22.4 21.7 
22.6 

23 21.6 
21.1 22.7 

21 

20 

21.3 
20.9 21.1 

21.1 

19.1 21.1 
22.3 

23 

23.5 
21.1 

22 

21.7 
21.9 

21.4 
21.8 

22,3 
22.2 
21 
21 

P.ct. 

97 

97 

97 

97 

96 
96 

98 
96 

96 
96 
95 
95 
96 
95 
95 
90 

92 
95 

95 
93 

96 

96 
96 
95 

96 

95 
95 
94 
95 

95 
93 

P.ct. 

79 

81 

82 

82 

77 
84 

79 
77 
75 
74 

77 

69 

70 
71 
67 

61 
70 
73 

74 
72 
85 

72 

69 
72 

73 
66 
62 
71 
69 
66 

58 

0-10. 

9 
6 

10 
10 
9 

10 

10 
9 

10 
10 

3 
1 
3 
4 
4 
8 
1 
4 
6 
9 

10 

6 
8 

10 
9 
8 
3 
9 
8 
9 
9 

0-10. 

8 
9 

10 

9 
8 

10 

8 
8 
7 
9 
6 
3 
4 
8 
6 
8 
8 
3 
7 
8 
9 
7 
7 
8 
8 
7 
8 
8 
8 
8 
8 

mm. 

2.5 5.3 

""6~6' 

"irr 

2 

"I'i" 

#°p. 

u^°p. 

•°  a.  02  p. 

ii2  a.  vj./°  p. 

O^a. 

d  ̂ ,2  a.  0  ̂7°  p. n.°  a.  u^2  p, 

0°a.#°p. n.°  a.  #°  p. dp. 

=2  ii2  a.  ©°  p. 

=2  ii2  a.  oo°  p. 

=2  ii2  a. 

ii2  a.  0°  p. 

=°  13.2  a.  d  p. =°  a.  oo  p. 

-Q2  =2  a.  oo2  p. 

002p. d°  a.  T°  0«  p. 

•  a. 

Il2=2a.    <,Op^ 
11°  a. d  a.  p. =°  jcl2  a. 

11°  a  07°  p. =2  Il2  a.  072  p. 

11°  a. 
o°  ̂ -  p. 

07°p. 

=°  a.  o7°  p. 

32.2 20.8 87.3 64.7 

5.11 

6.3 
30.5 

21.8 95.3 
72.8 

7.3 7.5 

1 11.4 
26.8 

 
 

1 

1 30  days  of  observation. 
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CUYO. BORONGAN. 

lct>  =  10° 

51'  N;   X  = 

121° 

01'  E] 

[«35>  =  11° 

37'  N 
;  X  =  125''  26'  E.] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloud 

1 
mess.l 

L 

^1. 

^.|a Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. ^la 

C^o3 

Miscellaneous. 

'><  S 

nS 

a a a a 

•pa •pia 

a a 

s  1 

s-  [ 

03  !3 

S  ̂ 

o3 

p< 

d p. 

S.QCO 
03  f3 

G  ̂ 

03 

P4 

03       1 

P^ 

SrOCO 

§a 

^a 
CO 

(M 

o 
=.      03         1 i^a 

^a 

CO 

(M 

CO       1 

^     ̂         1 

°a °c. 

P.ct. P.ct. 

0-10. 0-10. 

mm. 1 

°c. 
°c. 

P.   Ct.\ 
P.ct. 

0-10. 0-10, 
mm.  1 

1 29.8 23.4 
86 

75 9 8 1 
22.9 

98 92 

10 

9 3.8  I  #a.  dyp. 

2 
30.2 

23.8 

82 

73 

9 6 2 

22.8 

97 

86 

8 

10 

23.1  i 

=  #°  a.  #  /  p. 

3 32.2 23.5 
87 

69 2 4 3 
22.5 

98 

76 10 8 

•  a.  /-  p. 

n  #°  a.  #  p. 

4 32.2 23.2 
92 

73 2 4 

4      23.1 

97 

74 

10 

8 17.8 
5 32.3 24.3 

92 
72 0 7 

5  :   
22.4 

97 

71 9 4 
34.3 

•  a.  ̂   #°  p. 6 31.7 23.4 
90 

74 2 7      1 6  i   
23.5 

97 

81 

10 

10 

29.5  j 

•'  a.  •  p. 

7 31.5 24.3 

86 
73 6 

■  '^      1 

7  1 

23.6 

97 

86 

10 

9 

22.6  1 

/-  #  a.  #  p. 

8 32.4 24.3 

90 

68 
0 2       1 

8  1 

22.3 

97 72 

8 5 
3.8  1 •-'  a. 9 31.4 23.9 

81 

70 
7 

4       1 

9  1 

21.3 98 

74 

4 7 

4.1 

=  a.  /-  #  a.  p. 

10 
32.7 24 

84 

67 
6 5      1 

10  1 

22.3 

97 

70 8 6 

1.8 

n  a.  /-  #°  p. 11 
33.2 23.2 

90 

65 4 1 11 22.2 

95 

69 5 9 

.8 

#°  =  a.  d  ̂   p. 

12 32.8 23.8 

88 
66 1 2 

12 

21.6 

95 

69 6 2 

•°  a.  ̂   p. 

13 33 23.3 

88 65 

2 3 i 13 
20.7 

98 71 

2 2 

n  a.  /  p. 

14 15 
16 
17 18 
19 
20 
21 
22 23 

24 
25 26 

27 
28 
29 
30 

31 

Mean 

Total 

23.6 

84 

4 

14 
15 
16 
17 
18 
19 
20 

21 
22 
23 

24 
25 
26 
27 
28 
29 

20 22.5 

21.2 
95 

81 

90 

63 

75 
59 

68 

76 

88 
76 
71 

68 
71 
86 
71 

78 

77 
72 
77 
67 
58 

3 
9 

10 

10 
9 
6 
8 
8 
2 
6 

10 
4 
3 
8 
4 
8 
8 

10 

6 

10 

9 
8 
5 
9 
6 
6 
7 
6 

10 

5 
6 
9 
9 
9 

10 
9 

21.6 
19 

7.4 

32.5 

11.4 

"2^3' 

2.8 

15.2 

6.1 .8 

33.5 
"e'e" 

2.3 

6.1 

n  a.  ̂ 2  ̂   p. /-  #  a.  p. 

c  •  s-  ?• 

•  a.  d  /^  p. 

n  #°  a.  /-  #  p. 

•  =  a.  /-  #  p. 

/  •  a.  p. 

/'•a. 

n  a.  /-  #  p. 

/-  #  a.  /-  p. 

/•a.  p. 

n  a.  /^  p. /-  #  a.  #°  r^  p. 

/  #  a.  #  p. 

/-•Oa 

=  n  a.  /-  #  p. 
/'  •  a.  p. 

/-  #  a.  /-  ̂   p. 

20.1  \  96 

21.8  i  96 
22.3  \  97 

 
 1 

! 22.4  i 

23.1  1 
22.9 
24 
23.5 22.5 

21.6 21.9 

94 
97 
97 

93 
96 

95 

96 
97 
98 
96 

_ 
^ 

  1  21.8 
  i  21.8 

30  I   
31  i   

22.8  !  72? 
22.5  \  71? 

i 
Mean 

Total 
32 

23.7 87.1 
70  1    4.6 

4.6 _    __ 22. 3  1  94. 1 
73.9 7.3 

7.4 

! 
312.5 

~ i 1 

PALANO C. ROMBLON. 

[(^  =  12° 

22'  N;  \  = 

:123° 

36'  E] 

[(^  =  12° 

35'  N;  X  = 

:122° 

16'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^sa 
Miscellaneous. 

Day. 
Tempera- 

ture. 

Relative humidity. 
Cloudiness. 

^|a 
fl^03 

Miscellaneous. 

•pa 

vn 

a a a a 

'^a    -a  a 

a a £ a 
S  ̂ 

•a  ̂ 

03 

A 

c3 

Oi 

"S^^ 

03  s      -^  :3 

03 

ft 

03 

ft 

%^^ 

^a 

^n 
CO 

c^ 

CO 

(M 

D^ 

sa    ̂ a 

CO 

Ol 

CO 

0-10. 

p5 

°c. 
°c. 

P.ct. p.ct. 
0-10. 0-10. 

mm. 

oa  i  °c. p.ct. 
p.  Ct. 

0-10. 

mm. 

1 26.6 
22.8 

97 
95 9 

10 9.1 

1 
26.2  1  24.3 

89 85 

10 

10 

4.6 

^0  •n^-  P- 

2 
29.2 

22.8 97 
97 

10 

10 40.6 

2 
29.4  !  23.7 

91 

66 10 10 

25.9 
•°  /°  a.  •  p. 

3 
30 

23.5 

97 

73 

9 9 

.5 

3 27.9 23.6 92 80 4 8 

4 
30 

23.5 
97 

93 9 9 
11.9 

4 
28.3 24.7 

91 

81 

9 9 

.3 

pp. 

5 29.2 
22.6 

98 
78 8 8 

.3 

5 

29.7 

24.4 92 

76 

7 9 

.5 

6 
28.2 

22.8 

97 
84 9 9 

.5 

6 
29.8 22.8 

93 

69 

;    8 

7 

pa. 

7 29.6 22.8 

96 
75 9 7 

10.4 
7 30 24.5 88 

74 

1    ̂ 

6 

8 27.6 
22.6 

91 

82 

10 8 
3.3 

8 28.1 24.2 

91 

84 10 

10 

2.3 

/-•"p. 

9 29.8 22.6 98 77 9 8 1 9 
28.8 

23.4 

89 

76 0 7 

.5 
pa.  p. 

10 

30 23.5 

85 
72 8 7 1.5 10 29.5 

24.3 
91 70 7 4 

11 

30.4 
22.6 

96 
76 

6 4 

11 

29.4 23.9 87 67 7 3 

/°P. 12 30 22.5 
95 74 

4 4 

12 

30.1 

23.5 
86 69 6 4 

13 29.6 21.8 
97 

68 4 4 13 
30.7 

21.1 95 72 4 6 

pa. /-p. 

14 
29.2 

22.5 90 
69 

7 7 

14 

30 21.6 95 

71 

0 6 

6.4  1  /'•P-      ̂     ̂„ 

15 27.5 23.6 91 80 8 9 .5 

15 

28 
23.8 

85 

71 

9 9 
  i  p/'°a.  #°/°p. 

  1  /°p. 

16 

28.6 22.8 80 68 9 9 

16 

28.4 

23.6 

76 

64 5 5 

17 28.8 23 
81 

73 6 9 1 

17 

29.5 
23.7 75 58 

10 

!     6 

.3  1  /-pa.  p. 
18 

28.8 23.4 
98 

88 

9 8 18 
28.6 

23.3 86 

77 

5 8 

.5  ,   <,^°V. 

19 

30 
23.5 98 78 6 4 19 

30.3 

23.1 

94 

71 

7 4 
     pa. 

20 
31.6 24.5 96 67 8 7 20 30.5 

24 

91 70 6 4 4.1 
/°  a.  #  r^  p. 

21 
31.5 24.6 90 65 8 8 21 29.6 24.4 

94 

77 

9 8 

/'°  a. 

1        22 30.8 23.6 92 78 9 9 

5.3 

22 
29.9 24.1 

87 

78 

9 9 

K^'n 

23 
30 22.8 

97 
69 8 6 

.5 

23 30.5 
24.5 

88 69 

10 

6 

i  #°  /-o  a.  /-  p. 

24 30.6 23.8 92 

83 
6 9 

.8 
24 

30.5 

24.6 

85 

67 7 8 

.  0 

/'  a.  p.  p  p. 

25 
30.6 23.6 93 69 

10 

7 25 
30.9 

24.8 

91 

73 

10 

5 1 

P?' 

26 
30.8 23.5 

97 62 

9 8 26 
30.1 24.1 

87 

69 1 5 
#Op. 27 28 

31.4 
29.6 

.    75 76 _____ -i     5 1     6 27 
28 30.6 

31.2 

24 

24.6 

83 
87 

63 
63 

5 
9 

3 
6 1 

/^°p. 

23.2 
96 

29 

30 31 

Mean 

Total 

.    22.6 
96 

-      2 ! 

1 
29 
30 
31 

Mean 

Total 

31.2 
30 

28.4 

22.9 

24.3 23.7 
91 
82 
80 

69 

80 
83 

6 
7 
5 

8 
9 
9 

.5 

3 

.8 

,/  a.  #°  p. 

/'  P  a.  #  ̂ ^  p. /-  0°  a.  p. 

.1          -^   _____ J   
29.6 23.1 93.9 76.6 

7.8 7.4 
29.6 

23.8 
88.1 

72.3 7.1 6.8 

j i i 
.    87.2 

|___„ 

-1  51.2 

, 1 

"i   

1            1 1 ' 
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LAOANG. 

[(/>=:12<'   35'  N;  X  =  125''   01'  E] 

GUBAT. 

[<i,  =  12°   55'  N;  Xr=124°  08'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^.aa 
C  ̂ d Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. ^|a 
c^d Miscellaneous. ii a 

d 
«5 

a 
ft 

a 
d 
«3 

a 
ft 

03  P ^a ii sa a 
d 

a 
ft 

a 
d 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 

14 15 

16 17 

18 19 
20 

21 
22 
23 
24 25 

26 

27 28 
29 

30 
31 

Mean 

Total 

25.7 
27.2 
28.4 
28.6 
29.9 
29.4 
28.8 
28.2 
28.6 
29.5 
29.9 
30 

30.6 
27.4 
27 
28 
27 

29.1 

29.4 
29.4 
29.3 

29 28.8 
29.4 29 

28.5 
28.6 

28.4 
28.1 
28.4 28 

22.3 
22.9 
22.4 
22.5 
21.6 
23.3 

23.4 
23.2 

22 22.9 
20.9 
20.8 
20.6 

22 22.9 
23.3 

22.6 
22.4 
20.6 
21.9 
22.9 

21.9 
24.1 
21.5 

21.4 
21.7 

22 22.2 
22.4 
23.9 

23.6 

P.ct. 
98 

95 
95 
93 
99 
96 97 
96 

91 
89 
83 
95 

91 97 73? 

65? 

81 

89 96 
96 
92 97 
73? 

84 97 

87 93 
91 98 

76? 
72? 

P.ct. 

82 91 
84 79 
77 

84 84 
72 80 
76 

74 
72 
73 
81 70 

56 
81 
81 80 

81 70 71 

73 
74 

75 

75 

73 
75 76 

74 61 

0-10. 

10 
7 
6 
8 10 

9 
9 

10 7 
8 
5 
4 
3 
8 
8 
8 
8 

9     - 

2 
4 
7 
8 
6 
8 
3 
5 
7 
6 10 

8 
9 

0-10. 

10 
10 
10 
9 
7 
6 
8 
7 
6 
6 
4 
3 
3 
7 
9 
7 
9 
7 
6 
6 
5 
7 
9 
4 
5 
6 
8 
5 
8 
7 
5 

mm. 

59.2 
39.9 
32.3 
20.3 

10.2 
10.2 
25.4 
42.4 

6.9 
.3 

3 5.3 

18 
27.9 

11.2 
1 

17.8 
3.6 2.3 

15 
11.9 
14.5 
12.7 .8 

6.4 1.5 
2.3 

11.4 
9.4 

.8 

.5 

•^  a.  p. 

#a.  p. 
#a.  p. 
#a.  p. 

=^a.# 

#a.  p. 

•  a. 

•^  a.  p. 

•  a. 

•  p. 

#a.  p. 
#a.p. 
#°p. 

•  a. 

=°#a. 

V: 
•  a. 
•  a. 

#oa. 

•  a. 

#oa. 

•  a. 

1 
2 

I 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 

18 

I        19 

20 
21 

22 

1        23 

24 
25 
26 
27 
28 

29 
30 

31 

Mean 

Total 

27.7 
27.3 
28.9 

29 
29.4 28.9 

30 
28.5 

29.9 29.6 

30 

29.6 

29 
29.2 
27.5 
27.5 
28.2 

29 30.3 30.8 

30.6 30.8 
30.9 
30 
31 

22.2 

23.2 

23 

23.1 

23.2 23.2 23.4 

24 
22.8 

23 
23.2 

22 

20 
20.5 
23 
20 

20.2 

23 

23.1 
24.2 
23.3 

24.2 23.5 

25 22.5 

24 

22 
22.8 21 

22.3 

23 

p.ct. 

90 
92 

91 

92 
95 
91 

89     ■ 

88 
93 

89 

88 
86 
91 

88 
86 
86 
76? 

93 
88 

89 

92 

88 

87 

94 
97 
89 
91 

94 

89 
86 

81 

P.ct. 

87 

93 

83 

92 

84 

81 
79 
79 
81 
79 
71 
77 

72 

75 
88 
66 

91 

90 
76 
85 
83 
84 

78 

77 
76 
78 
85 
81 
76 
77 
70 

0-10. 

10 

10 
10 

10 

10 
10 

6 
8 
8 
8 
5 
8 
6 
4 

10 

6 

10 
10 

5 
8 

10 
8 

10 

8 
10 
6 

10 

10 
8 

10 
10 

0-10. 

10 

10 

10 

10 
10 

10 

10 

8 
10 
8 
5 
5 
5 
6 

10 
8 

10 
10 
6 
8 

10 

8 
8 
6 
5 
5 
8 
8 
8 

10 

8 

mm. 
61.7? 

53.6 
7.6 

7.1 

2.5 
2 'Y.l' 

3 

6.6 
2 

"Ts" 

'ii'Y 

14 

9.4 

#a.  p. 
#a.  p. •  a.  ̂   p. 

•  a. 

=  a.  u^p. 

07  p. 

da. 

•  a. 
•  a. 

p  a.  r^  #  p. 

da. 

na. 
JD.  a.  d  a.  p. 

•  a.  d  p. 
#a.  pp. 

•  p. 

0  a.  d  a.  p. 

fl- 

d  r^  p. 

/'°P. 

r^  d  a.  #  a.  p. 

•  p. 

•  p. 

28.6 22.3 89.5 76 
7.1 6.7 

29.3 22.7     89.3 
80.5 8.5 

8.2 424.4 188.5 
ii 

SUMAY,  GUAM  (Ladrones  Islands). 

[(/,  =  13°   24'  N;  X  =  144«  38'  E] 

CALAPAN. 

[(^  =  13°  25'  N;  X  =  121°  11'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

^.la Miscellaneous. II 
d 

50 

a 
ft d 

a 
ft 11 

^a 

^a 

a 
d 

CO 

a 
ft 
CM 

a 
d 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 13 
14 

15 16 
17 
18 

19 20 

21 22 
23 

24 25 
26 

27 28 
29 

30 
31 

Mean 

Total 

29.2 29 
29 

29.4 
27.6 
28.6 
28 

27.6 
27.8 
28.2 
27.6 

28 
28.4 
27 
28.2 
28 
27.6 
27.4 
27.8 
27.4 
27.8 

28 
28.8 
28.4 
28.2 29 

27.4 28 

29.4 
29 
26.8 

24.2 23 

25.2 

24.4 
24.4 
21.6 
24.8 

24.8 

23.8 
24.6 

24.4 
24 

24.2 
22.2 
23.4 
24 
23.2 
23.2 24.6 
23.4 23 

24.4 
23.4 
23.6 
22.6 

24.4 22 

23.6 
22.2 
20.8 
23.4 

P.ct. 

84 83 

84 87 90 

93 90 

84 91 90 
92 
92 
90 
95 
85 
92 
90 
92 
92 
92 
92 87 

78 
76 
79 
80 
83 
92 
85 
91 

88 

P.ct. 

70 
66 

70 68 

74 

69 

77 

74 70 
71 

75 

76 

70 

84 76 
77 
80 
83 78 

84 78 
77 
63 65 
68 
63 

85 

73 

73 
69 
84 

0-10. 

2 

10 8 
8 

10 
10 
10 

10 

10 

10 
10 8 
2 
3 

10 7 

10 10 
10 5 
3 
2 
5 
7 

10 10 

10 
10 10 

10 10 

0-10. 

8 
3 
6 

10 
10 

10 
10 
7 

10 
10 
10 2 
8 
? 10 

10 10 
8 
8 
8 
4 
6 
4 
4 
7 

10 
10 10 

10 
6 10 

mm. 

1.3 
2.5 2.5 

1.3 
1.3 

.8 3 

.8 „____ 

"io'-r 

"'7'6' 

3.8 

3.8 
"i"3' 

1.3 

1.8 

"el" 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 

15 
16 
17 
18 

19 
20 
21 

22 
23 

24 
25 
26 
27 
28 

29 

30 
31 

Mean 

Total 

25.6 

26.6 28.1 

30 28.8 

30.5 
30.2 
30 28.3 

30.2 
29.2 29.9 29.9 

29 

25.5 

27.2 28.9 

29.7 
29.1 
29.8 

30.1 29.5 
29.3 
29.7 29.3 

29.2 29.6 
29.4 

29 
27.2 
28 

22.4 22. 2 22.7 

22 
24.2 

23.2 23.5 
24.3 

23.2 22.2 

23.5 
22.5 21.8 

22 
22 

22 

20.8 

21.2 

23 

21.4 
24.5 23.6 

22.5 

22.4 

21.7- 

22.9 22.9 

20.4 
21.3 
22.2 
21 

P.ct. 

91 

90 

90 

90 
83 

90 
93 

88 

94 

91 

91 

91 
94 

93 

84 

91 
88 

95 

96 

94 

88 

93 
91 

90 

95 

96 

91 

89 

91 
91 
93 

P.ct. 

91 
82 

79 

72 
81 
74 

64 

70 
80 
61 

71 

74 
74 

70 

76 

82 

60 
69 

76 

66 

70 
70 

80 
71 

70 
69 

71 
72 

70 

83 

70 

0-10. 

10 
10 

10 
10 

10 

8 
2 
9 

10 

10 

5 
9 
6 
5 

10 

9 
9 

10 

10 

8 
7 
8 

10 

7 

10 

8 
9 
4 
6 

10 

9 

0-10. 

It 
I 
9 
9 
4 
4 
8 
5 
2 
1 
4 
9 
9 

10 

5 
5 
3 
4 
4 
6 
8 
7 
2 
6 
3 
4 
9 

10 

7 

mm. 

3.6 
17.3 

2.3 
.5 

1.3 

2 

3.9 
.4 

"Te' 

11.7 
24.8 

8.3 

'32.1" 

1.5 
.3 4.8 

15.5 

6.6 
8.1 
3.3 

'~2r3" 

29 

•  a.  d  p. 

#  a.  ̂ o  p. 

#2  a.  ./o  d  p. 

^op. 

d  a. 

O^P. 

©O^P. 

©  uyO  CP^  p. 

do  #o  a.  •  p. 

p  a.  #  p. 

0°P. 

•  a./odp. 

r^  °  a.  #  d  p. 
d  a.  d°  #  p. 

d°  a.  #''  p. 

d^'^a. 

dp. 

•  p. 

pa. 

#  d  a.  ©  d  p. 
p  a.  #  p. ^  p. 

#  a.  p.  uy  p. 

28.1 23.6 87.7 73.9 8.1 8 
28.9 22.4 

91.1 

73.2 

8.3 
6.1 

55.2 180.4 
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VIRAC.                                                         j 

[rb  =  l?>°   35'  N;  X  =  124°    14'  E] 

BATANGAS. 

[(/>-13°  45'  N;   X  =  121°   03'   E] 

j 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^B^\  Miscellaneous. 

1 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

f§a 

a3^«5 

Miscellaneous. 
Day.  i 

j 
eg    ! ft 

S       ! =3       1 a 

II    il 
a a 

ft 
a a 

ft 

I 
I 
5 
6 

7  i l\ 

10  1 

11  1 

12  i 

13 

14 
15 
16 
17 18 

19 20 

21 

22 23 

24 25 

26 
27 
28 

29 

30 

31 

29.1 
28.3 
31.9 
31.8 

31.2 
32.9 
31.5 32 
32 

32.6 

32.2 
33.2 

30.5  ! 

31.1  I 

29.6 
30.7 
31.6 
32.8 

32 
33.4 
31 

32.5 

32.2 
32 
31.9 
32 
33.2 
31.4 
31.5 

32 30.5 

°a 

23 

23.4 
23.1 
21.5 
21.5 

21.3 
21.5 
22.1 
22.8 
21.4 
21.4 
20.8 

19.4 20 

22.1 
21.5 
21.4 22.3 

23.1 
22.1 
23.9 
21 

20.9 
24.4 

22 
21 
20.7 22 
21 

23.1 
22.1 

P.  Ct.  ' 94      , 

95 
94  1 98      i 

97 

95  1 

96 

93 

95 
95 
98 

96 95 

96 
94 97 
85 

96 
94 96 
93 
97 
91 

88 96 
97 

97 
94 
95 
92 

92 

P.ct. 80 
93 

89 
73 
81 68 

71 
64 
73 
73 
65 

80 

83 
76 

81 
69 
74 88 
86 

72 

83 

72 75 

71 68 
75 

72 
84 
73 88 

76 

0-10. 

10 10 

10 
8 
9 
8 
3 
9 

10 
7 
8 

10 
1 
1 

10 8 
8 

10 2 
8 

10 8 
7 
8 
4 
3 

10 
10 3 
9 
9 

0-10. 

10 

10 10 
8 
9 
8 
9 
8 
8 
8 
3 
8 
9 
8 
8 
8 
9 
8 
4 
8 
9 
8 

8 
6 

8 
8 
8 
9 
8 

mm.  \ 

2    ! 

52.1  1 
2.8  ! 

16.8 

6.6 

.8 3.8 

"I'.l' 
1.3 ~Y.l~ 

7.6 

10.2 

6.1 

.5 

1.3 1.8 

2 

'"7"4" 

1.5 

r^  a.  #°  a.  p. 

d  a.  #  /-  p. 
#  a.  d  o7  p. 

! 

#°  '"^  a.  Q7  p. r^  d  ̂   #  p. 

#°a. 

#  a. 

d^p.                    1 
d°  a.  d  p. 

#°  a.  d  a.  p. 

d°a.                    1 
dp. 

#°  a.  ̂   •  p. 

#a.  dp. 
#o  a.  d-'  p.          1 
f°P-.                  i 

#  a.  d  p. 
•°p. 
d°  07°  p. 
CD  p. 

#°  a.  d  p. d°  a,  ̂   p. 

#a.  p. #  a.  d  o7  vj^  p. 

1 
2  ! 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 

29 

30 

31 

Mean 

Total 

26.7 
29.7 
31.8 
33 

31.8 32.9 33 

33.7 
30.8 32.3 

33.6 32.8 

33.4 
31.5 
28.8 29,3 

29.4 

31.9 31.8 
32.3 
32.5 31.8 

29.4 

31 
32.5 

32.8 32.9 
32.3 
30.8 

30.5 
31.6 

°C'. 

21.2 
20.9 21.3 

20.9 
20.2 
19.3 
21.2 
20.1 
19.9 

18 
20.3 
20.1 
20.7 

20 

20.1 

18 
17.7 

18.8 
21.5 20.2 

20.7 20 

18.7 19 

19.2 
19.1 19 

18.3 19 

17.4 19.5 

p.ct. 

96 
86 

93      j 

97       ! 

93 
96 
96 
97 

92 
94 

97 
93 
96 
96 
95 

95 
95 

93 
97 

95 
95 

96 

95 
96 

95 
96     ' 

95 
91 
92 
96 
96 

p.  ct.  i 

78 

80 

63 
54 

61 

56 

58 

57 

67 

60 
53 

55 
62 

68 

82 
76 

82 

65 
65 
61 

60 

51 

82 

56 

54 

56 

48 

62 
69 

62 
52 

0-10. 

10 
9 
6 
6 
9 
5 
4 
7 
5 
3 
5 
6 
3 

9 
7 
5 
5 
9 
6 
4 
3 
5 
5 
7 
4 
5 
2 
4 
6 
6 

0-10. 

9 
9 
6 
5 
7 
5 
5 
6 
7 
7 
6 
6 
7 
8 
9 

6 
7 
6 
6 
7 
7 
6 
7 
6 

3
^
 

3 

7 
7 
7 

mm. 

0.3 

1.3 

""I' 

"i's" 

2 

~'2^8" 

.3 

da. 
dp. 

1 

vu  p.                          1 
d°a. 

r\  a. 

T  0°  p.             1 

•  P.                 1 

•  p. 

Mean 31.6 
21.9  1  94.5  1  76.6  i     7. 5  |        8 31.6 

19.7 
94.7 

63.1 
5.7 

6.4 Total 1            1            i            1 136.3 

10.3 

  j   1   1   1   
^                                1 

SILANG. 

[</,  =  14°   14'  N;  X  =  120°   58'  E] 

SAN  ANTONIO. 

[0  =  14°  22'  N;  X  =  121°  32'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness 

i  =  a 

•its 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

^§a 

B%^ 

'S.OCO 

Miscellaneous. 

«5 

S 
ft s  1  a 

d      i      ft 
^      1     ̂  

•is 

si 
a a 

•  ft 

CO 

a 
ft 

1 

I 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 

14 15 16 

17 18 

19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

28.5 28 

27.3 
28.7 
29.2 
29.6 
29.1 29 

29.5 
28.8 
29.5 29 
29 

29.6 

30.5 
29.3 
29.3 
30.5 
29.7 
29.2 
30.9 
29.5 
29.2 
27.6 

28.5 
29.5 29 
29 

28.6 28 

27.1 

°c. 

20.4 

20 
21 21.5 

20.4 
20.5 
20.3 

19 
19.8 
21 
20 

19.2 

19 20 

19.2 
20.6 
20.8 

19.2 
20.5 
20.3 
19.7 
20 
19.5 
20 
18 
20.9 

20.3 
20.5 
19.2 
19.4 
20.3 

P.  Ct. 98 
98 

97 
97 98 
98 
98 

98 
97 

97 97 
97 
98 
98 
98 
97 

98 97 
98 
97 
97 
98 
97 
97 
98 
98 98 
98 

97 
98 98 

'  P.  Ct. 

1  71 

^  71 

72 

70 

69 69 

1  69 

■'  68 

69 
68 
68 

i  68 
i  70 68 67 
68 68 

^  68 

;  69 

1  67 

i  68 

i  68 

1  68 
i  75 

I  72 

\  69 

67 
67 
69 

1  70 

|73 

0-10. 

,    8 
8 

10 

^2 

5 

i     5 
5 
5 
8 

1     3 

1     3 

i  10 
:      5 :      5 

3 
3 

2 
7 
8 
8 

1  I 

5 
3 
7 
5 
7 

10 

'  0-10.    mm. 

,     8         i  ?    .1:1 

5         "- 

\     6          

1     8       '   

j       ]          :   

8         
8          
6         

i     8         
i     5         
7  11.7 
7         
5         
6         

3         
4  15.5 
5          
5      i   

5      ■   
8  ̂   
5       1   
3      i— -1- 
7  1   
3          
8         
5         

8  ;   

9  1  47.8 

•  a. 

da. n  a. 

£5.  =  a. 

<  p. 

=  al  d  /°  p. 
11  =  a. 

pp. 
<,  P- 

rL  =  a. 

#a.  p. 

f  p. 

JD.  =  a. 
n  =  a.  #  p. /-^  a.  p. 

d  a.  p  p. 

n  =  a. 

n  =  a.  d  /"o  p. 
nd  a. 

=  a. 

=  a.  ̂ °  p. 

^°  "^  P-  .o 

ri  =  a.  /°  p. 
dp. 

#  a.  p. 

1 
2 

\ 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 

17 

18 
19 

20 

21 
22 
23 
24 
25 
26 

27 
28 

29 
30 

ai 

Mean 

Total 

°0. 

23 

24.4 25.  5 27 
27 
27 
28 
28 

26.5 

27.4 

28 

30.4 
25.3 
23.6 
23.5 
24.9 
26 

26.5 29.6 

28.5 
28.2 

28 

25.6 

^6.8 
28.4 
27 
27 

29.6 25.8 

26 

25.5 

°C. 

20.4 

19 

19.8 
20.6 

20.8 20.8 

21 21.2 
20.3 

20.1 20.8 

19.3 
19 
19.1 

19 
19 

18.6 
17.9 19.8 

20 20.4 
20.1 
20.5 

20.2 

19 

19 

17.4 
17.6 
16.6 19 
18.6 

p.ct. 

95 
93 
99 

98 

95 
98 

92 

96 

94 

93 

95 

96 

95 
99 
98 

91 
94 
95 

96 

98 

96 
98 
98 

93 

98 
95 
96 
95 
93 
96 
89 

p.ct. 
89 

92 

91 
77 

81 
72 
74 

73 

77 
79 

77 
58 

88 
88 

83 

79 

64 
82 

71 

71 

78 
70 

84 

76 
70 

72 

70 

69 
81 

72 

74 

0-10. 

10 

10 
10 
10 
9 

10 

5 

10 
10 
10 
10 

1 
1 

10 
10 

10 

10 

10 
10 
10 

9 
3 

10 

8 
1 
1 
2 
2 
4 

10 
10 

0-10. 

10 

10 
9 

10 

10 

8 
3 

10 
10 
8 
6 
3 
8 

10 

5 
7 

10 

10 
8 
9 
3 
9 
9 
3 
1 
3 
1 
9 
6 
8 

mm. 
34 
40.6 

10.4 
"5^8" 

'~i"3~ 

1.3 

'lL9" 10.2 2.5 

"2^8" 

45.2 

6.4 

1.5 

12.7 

7.6 

"i."3" 2.8 

27.4 

29 
20 97.6     69.1  1     6.1 6.1      26.7 19.5 

95.4 
76.8 

7.6 

1     7.2 

  [            j 

  1  79.1 

i 
  1   1 

226.5 
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27 

CORREGIDOR. 

[0  =  14°  23'  N;  X=:120''  35'  E] 

TARLAC. 

[0  =  15"  30'  N;  X  =  120°  35'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. 

?s  a  a 
Miscellaneous. 

^B a 03 a a 
03 

«5 

a 
CM 

•^a 

^a 

Sa 

a 

03 

a 

P4 

a 

03 

«5 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 
14 15 

16 17 
18 
19 20 
21 

22 23 

24 
25 
26 27 

28 
29 
30 

31 

Mean 

Total 

27 

27.5 
27.5 

30.2 
28.7 
29.8 
29.3 
29.5 
29.5 
29.2 
29.5 
30 30 

27.5 
28 28 
27 

29.8 
29.5 

30.5 
30.2 
30 
29.5 
29.8 

30.5 
31 
30.5 
30 
29.3 
28.8 
26 

21.5 
21.5 
22.3 
22.3 

22.7 
23.5 
23 
23 
23 
25.5 23 

23.3 
23.3 
21 

21.9 

20.5 
21.5 
21.5 

22.2 22.7 23 

22.5 
22.5 
22.5 
21.5 23 

21.2 
22.5 
22.5 
23.2 
20.5 

P.ct. 

86 
89 
89 

86 

84 
86 
88 
87 
86 
76 
80 
80 
80 

92 
76? 
72? 

81 
75? 

88 
83 

81 
85 80 
86 
80 
80 

84 
80 
84 83 

87 

p.ct. 76 
70 
85 

85 
72 
75 
79 76 

69 
70 68 
65 
66 

73 
67 66 
75 

64 77 

81 
71 66 
68 

68 
65 65 
68 

69 71 

62 
92? 

0-10. 

10 
10 
10 10 

10 
10 10 10 

10 10 

2 
10 
10 10 10 

10 10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 10 10 

0-10. 

10 
10 
10 
10 
10 
3 10 

10 
8 
5 
2 
2 
2 

10 10 

10 

10 

2 10 

2 
8 
3 

10 10 

2 
2 

10 
8 10 

10 10 

mm. 

~\T.T 

dp. 

•  a. 

•  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 

19 
20 
21 

22 
23 

24 
25 
26 

27 
28 
29 

30 
31 Mean 

Total 

28.9 
30.6 28.9 

32 

31.6 
32.2 
32.2 
31.8 
32.5 

31.6 
32.2 
31.2 
31.6 
31.8 

30.4 30.5 

29 

31.« 
29.4 

32 
32.7 
32 

32.3 
32.4 32.4 
32.8 
32.1 
31.8 31.5 

31.1 29.8 

20 

19.3 

22.2 
22.1 

18.8 
19.3 19.8 

18.7 
19.4 
18.7 18.9 

20.2 19.9 

18.3 
17.7 
17.2 17.7 16.5 
21.8 

18.9 
20.8 
21.7 
19.4 
19.6 

19 
19.5 19.8 20 

20.8 

18.4 

18 

P.ct. 
94 72? 90 
96 
97 

95 
95 
95 

95 
94 
94 

93 
95 
97 

93 

94 

93 

92 

97 
96 

95 

96 

95 

95 

95 
97 
96 
96 
92 
90 

92 

p.ct. 58 

52 
88 

63 

48 

57 

58 
53 

50 

54 

55 

50 

59 
56 

48 
49 
46 

54 

75 
60 
52 
56 

52 

52 

51 

48 

53 

54 
51 

46 
60 

0-10. 

4 
10 
10 

1 
4 
8 
3 
2 
0 
1 

10 
7 
3 
0 
4 
9 
0 

10 
1 
2 

10 
0 
3 
0 
0 
1 
2 
1 
4 
2 

0-10. 

9 
6 

10 
8 
4 

5 
5 
7 
4 
7 
1 
6 
6 
4 
4 
3 
9 
9 
5 
5 
6 
6 
7 
5 
6 
6 
2 
4 
5 
9 

mm. 

5.8 

112  ̂ O  ̂     (JO  p 

d^a. 

ii^°a.#^^a7p. 
n2  0na.uyCDp. n  a.  q3  p. 

n  a.  002  p. 
11  =  a. 112  =  a. 
rL  =  a.  oop. 

ii=°a. 11°  a.  oo°  p. 
na. 
112  =  a. 

-Q-=2a.,/ooo2p. 

il=a.002^i'^0p. n  =  a.  /'°  p. n  a.  d°  p. 
#°a.  d°  <^°p. ii2a. 

jQ.2  a.T  d°  p. 

-0.2  =  a. /-Op. 

112  =  a.  ■ 

n  =  a.  0  p. 
112  =2  a.  0  p. 

ii  =  a.  0  p. 

n  =  a.  CO  /'o  p. 

/'°-a=20a.oop. 

-D-=/'°a.02a72p, 

ii=°a. 
29.1 22.4 

83 

71.7 9.7 
7.4 

31.4 19.4 93.7 
55.1 3.8 

5.8  1   

19.8 
15.7 

BAGUIO. 

[0  =  16"  25'  N;  X  =  120°  36'  E] 

SAN  FERNANDO  UNION. 

[0  =  16"  37'  N;  X  =  120"   19'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

it 
^  fl  a Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

M  be 

Miscellaneous. 

si a 
«5 

a a 
«5 

a 

•^a 

i^a it 
sa 

a 

03 

O 

a 
ft 

CM 

a 
03 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 12 

13 
14 
15 16 17 
18 
19 
20 
21 
22 
23 

24 25 
26 

27 
28 29 

30 
31 

Mean 

Total 

22.1 
22.1 

23 
22.3 
24.2 
24 
24.1 

23.6 
23 

24.2 
22.7 
21.7 22 
21 
21. 

21.6 
19.6 23 
23 

23.5 
24 
23 
23.5 
23 

22.5 
22.2 

22 20.6 22 

21.5 
21 

11.5 
9.5 

14.6 
16.5 
11 
12 13 10 

12 
10.5 

12 13.5 
11.5 
9.5 

10.4 
10.5 
10.6 

10 
13 
12.6 
14.1 

12 12.6 
12.6 
11 

13 11.9 
10.5 
10.4 
10.3 

10.4 

P.ct. 

94 85 

92 93 
74? 

89 

95 94 87 
60? 
88 

94 88 

94 
89 
94 
85 78 

96 
94 

97 
95 

94 
94 
98 

94 
98 

95 97 

94 
94 

p.ct. 
57 

90 
68 
85 71 

77 
75 78 
73 

52 78 

65 68 
80 80 

71 
82 

75 74 79 

74 
83 

84 74 77 
80 
70 83 

69 
78 

81 

0-10. 

3 

10 6 
8 
2 
3 
3 
4 
5 
2 
2 
3 
3 
4 
2 
9 
6 
2 

10 
2 
4 
6 
2 
5 
2 
4 
4 
3 
2 
5 
2 

0-10. 

5 
6 
7 
7 
6 
7 
7 
5 
9 
2 
7 
6 
5 
9 
9 
5 
9 
9 
9 
5 
9 
9 
9 
7 
6 
9 
9 
8 
7 
9 10 

mm. 

""o's" 

.5 3 

d  r^  a.  =  p. 

=  P. 

=  a. 

=  a.  p. 
=  a.  p. 
=  a.  p. 

=  a. 
=  P- 

=  a. 
dp. 

=  dOp. 
=  a.  p.  d  p. 

d  a.  p.  O  ̂   p. 
=  a.p. 
=  a.  p. 

=  a. 

=  P- 
=  P. 
=  a.  p. 

=  a.  p. 
=  a.p. 

=:  a.  p. 

=  a. 
=  P. 

=  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 

16 

17 
18 
19 
20 
21 

22 
23 

24 
25 
26 

27 
28 

29 

30 

31 Mean 

Total 

31.4 
31.6 
30 

31 

30.2 
32.2 31.8 

32.6 
32.8 

31.8 

31.8 
30.9 
30.3 
30.6 
30.3 
30.2 
30.4 

30.6 32.8 
31.6 
31.6 

31.8 

31.6 31.5 

31 
32 

33.1 
31 

30.4 
30.4 30.5 

20 
19.4 

2L6 
21.2 

19.2 20.4 
20.2 
20.4 

20.2 

19.4 18.8 

19.3 
18.9 

18.3 
19.6 

19.5 
19 

17.4 
20.1? 
20 

21.6 22 

21.6 
22.1 
20.5 
23.1 
23.3 21.3 
21 
20 

18.6 

P.ct. 

86 

78 

93 

95 

95 

96 

96 

95 

91 

89 

87 

92 
96 

98 
98 

94 

94 

95 

92 

98 
96 

92 

93 

96 
96 
94 
91 

97 

86 

95 
95 

P.ct. 

58 

63 
70 

70 

73 
58 
65 
59 

62 

63 
69 

66 
58 

64 

62 
64 

63 
57 

63  * 

39 

69 

66 

66 

62 

71 
60 

56 

71 

66 
70 

66 

0-10. 

2 
8 
4 

10 
6 
3 
2 
3 
2 
2 
2 
3 
2 
3 
3 
9 

10 

3 
4 
2 
2 
5 
3 
4 
4 
2 
1 
1 
1 
2 
2 

0-10. 

2 
3 
6 
3 
2 
2 
3 
4 
2 
2 
2 
2 
1 
3 
4 
4 
7 
5 
7 
3 
3 
7 
4 
6 
5 
2 
2 
5 
3 
3 
4 

mm. 
na. 

ii  =  a. 

11  =  a. n  a. n  a. 

na. 
na. 
n  =  a.  a?  p. 
na. 
n  a.  ̂   p. 

na. ii  a.  Q7  p. n°  &. 

nPk. 11°  a. 

KD  a. 

11°  d°  a. 
11°  a. 

r-°p. 

na. 

/'°P. 

na. na. 

22.5 11.7 90.7 75.2 
4.1 

7.3 31.3 20.3 
93.2 63.5 

3.5 

3.6 

4 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

[0= 
=  16" 

ECHAGUE.                                                                                                          CANDON. 

41'  N;  X  =  121°  39'  E]                              1                             [0  =  17°  12'  N;  X  =  120°  26'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

£  be 

it 

5-^ 

Miscellaneous. 

Day. 

Tempera- 

ture. Relative humidity. 
Cloudiness. 

I 

Miscellaneous. a 

(i 

a 
OJ 

c 

a   1 

d    ■' 

sa 

"sa 

sa a   1 

03       1 

%o      j 

a 
d 

a 

of 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
it 

11 
12 
13 

14 

15 16 
17 
18 

19 20 
21 

22 

23 24 
25 
26 
27 
28 
29 

30 
31 

Mean 

Total 

OC. 

26.8 
27.7 
29.7 
31.7 
31.6 31.1 
32.3 
32.2 31.7 31.8 
31.2 31.6 
31.1 27.9 
27.2 
28.5 
28.8 28.7 
27.8 
31.7 
31.1 31.6 
30.7 31.7 32.3 
32.7 
32.6 
31.9 29.8 
27.3 
28.6 

17.9 
17.6 
19.1 20.1 

16.8 
17.6 

P.ct. 
97 

98 
98 
97 99 
98 

P.cL 

87 

67 
67 
63 
58 
65 

55  1 

57  I 

61  i 
60 

61 59 
53 
85 

64 60 
56 

60  i 

82 

62 62 
60 70 
60 
55 
57 
53 

61 60 

73 60 

0-10. 
10 

10 
10 
10 
2 
9 
4 
9 
4 
2 

10 
4 10 

10 
10 
10 
10 
7 

10 
6 
5 

10 
10 
10 
4 

10 
6 

10 

10 

10 
10 

0-10. 

9 
10 
8 
7 

6       i 9 

2       i 4       i 
4       ! 

4       1 

mm. 
3.3 d°  p  a.  r^  a?2  p. 

0°  a.  d°  ̂ °  p. 
d°  a.  p.  r^  ̂ 2  p. 
d°  =  a. 

-D2  =  a.  0  P- 

-a2a.r^0°^2p. 112  =  a. 

ii2  =  0  a.  a:'2  p, 
rL2  =2  a.  0^2  p_ 

Xl2=O02£^^O(i2 

=^  a.  O  p. 

-Q-^=^a.O/'°^- 

/'°  ̂ 2  p. 

=pe^r^<i°/° 

d°  0°  a.  r^  p. 

p  ni  p. d°r^oa.O/'°P- 
n.°  0°  a.  #°  p. 
#°  a.  d°  r^  p. 
-a-=°a.O<i°P- -a2  =  a.  Op. 

0^  0  a.  ̂ °  p. 
d  a.  0  d2  p. 

=^  a.  0  p. 

n-a.  r^p/°p. 
d°  a.  y°  ̂ °  p. 

/-o  ̂ °  p.                1 

-a-a.r^v/°a7° d^r^/o^op. 
0°  a.  0^:7-  p. 

1 
2 
3 
4 

I 

30.1 
28.4 
29.1 
29.8 

29.4  1 

30 22 
21.8 21.7 
24 

22.9 

23.5 

p.ct. 

73 

68? 

79  i 

81 

p.ct. 

63 
57 

68 

64 

0-10. 

3 
10 
4 

10 

3 
3 
0 
1 
0 
8 
0 
0 
3 
0 
5 
9 
9 
0 
4 
0 
0 
9 
3 
5 
3 
8 
0 
9 
2 
0 
1 

0-10. 

1 
8 
8 
4 
4 
4 
1 
1 
0 
3 
0 
0 
1 
0 
0 
0 
5 
1 
7 
4 
1 
8 
7 
4 
5 
3 
0 
4 
0 
0 
1 

mm.  \ 

 
 

j 

11°  =°  a.  1/°  p. 

112  =2  a. 
d  a.  ̂   p. 

84  i  65 
82     68 

  !  112  =2  a.  Kv  p.     j 

  '  ii2  =2  a. 

    112  =2  a.   ^  112  =2  a.  /-o  p.   :  jD-2  =2  a.  /°p. 

    112  =2  a. 
  i  112  =2  a. 

16.6  ;  96 
18      1  95 
17.4  1  98 
16.6  1  97 

Jg   5    !    QS 

'"'.s' 

7  !  29.5 
8  1  29.5 

9  I  29.4 10  28. 9 

11  29. 4 

23             85     70 
23.2  :       85  1  72 
22.6  !      84  1  68 
21.7  81  \  70 
21.9         83  1  69 16.8 ; 

18.5 
17.8 

16.1 
16.7 
16.6 
16.3 

18.8 

17 

17.1 
20.3 
19.2 

18 
16.7 

20 
18.2 

19.6 
17.6 
16.7 

17 

98 
95 

92 
94 95 
96 

100 
98 
98 
97 96 

98 
99 
95 

95 97 
96 

96 
91 96 

3      ' 

3 
10 
9 
8 
6 

10 
9 

5      1 
3 
8 
7 
6 
2 

I 
3 
6 

10 
9 

______ 

""3' 

1.3 
6.9 
1.8 

""3" 

1.3 

12 

13 
14 
15 
16 
17 
18 

19  ! 20 

21 
22 
23 

24 
25 

26 

27 
28 
29 

30 
31 

Mean 
Total 

28.8 28 

28.6 

28.5 27.8 

28.2 

29 29.4 
29.4 
29.4 29 
28.8 
29 

28.9 

29.2 29.6 
28.2 
28.7 

29.2 28.8 

21      i 21      ; 

19.4  1 

21       1 
20.6 : 
20.5  i 

19.5 

19.5  j 

22.5 

22 

22.9  ' 

22.1 

23.7 
23 

22.9 
22.5 

22.6 20.5 

20.9 20.9 

82  : 

81  j 

81  ' 

71  1 

77    : 

69? 

73  i 

79 

82 
82 

84  1 

85  1 

83  [ 

83 

86 

84 
83 

83 

71 

77 

68 

58 

61 
62 
62 

51 

54 

60 

69 
71 

71 
70 
71 
73 

72 

63 

68 
63 

54 

58 

i 

  ! 

  i 

n?  =2  a.  /o  p. 
n^  =2  a.  /'°  p. 

112  =2  a. 

n  =  a.  /-«  p. 

ii2=2a.  dp. 

112  =2  a.  /'°  p. 
112  =2  a. 

nP  =°  a.  /'o  p. 112  =2  a. 
11°  =°  a.  d  p. 

112  =2  a.  ̂ °  p. 

nP  =°  a.  y°  p. 
112  =2  a. -a°=°a. /'°a.p. 
-Q.2  =2  a.  /°  p. 

n.o  =0  a.  /-o  p. 

30.4 17.8 96.5 
63 

8.1  !     6.2 
29 

21.8  ̂       80 
64.9 

3.6 

2.7 

1 17.8 1 1 
1 i 

LAOAG. 

[0  =  18''  12'  N;  \  =  120°  35'  E] 

SANTO  DOMINGO. 

l(t>  =  20°  28'  N;   X  =  121°   59'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

In 

Day. Tempera- 

ture. 
Relative 
humidity. Cloudiness. 

2bC 

11"
 

Miscellaneous. 

11 a a a      a 
Miscellaneous. 

■^a 

03  S 

i^a 

Sa 

a 

c3
' 

a 
a  1  a 03             d «0               !M 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 

13 
14 

15 16 
17 18 

19 
20 

21 22 
23 
24 

25 
26 27 

28 29 
30 

31 

Mean 

Total 

30.8 
31.4 

31.5 

31 31.2 

30.9 31.9 

32 

32 
31.3 
32.4 
29.5 
29.8 
28.8 
31.9 

30.9 
30.8 
32 
31.2 

32 32.2 
31.9 34 

31.4 

oC. 

19.3 
16.3 
20.5 

20.9 
21 20 

20.4 

21 

20.3'
 

18.4 
19.7 

21 17.9 

20.6 19 

18.5 

16.2 
15.5 
20.^ 
21.6 
20 
20.3 
19.1 
22 

P.ct 

82 87 
91 
90 97 

98 97 

98 
95 86 
97 

94 96 

79 83 

84 93 

90 

92 
94 98 98 
97 

P.cL 

74 
73 75 

65 66 

72 73 

57 
60 
59 68 

65 70 
58 

44 
58 50 
60 

71 
73 

67 

65 

0-10. 

0 
9 
8 
9 
0 
0 
0 
0 
0 
0 
0 
2 
0 
4 
6 
4 
0 
0 
0 
1 
1 
0 
0 
4 
1 
0 
0 

10 

0 
0 
0 

0-10. 

1 
6 
2 
4 
1 
3 
1 
0 
1 
3 
1 
8 
8 
2 
0 
1 
1 
3 
5 
1 
1 
4 
2 
4 
3 
8 
1 

i     2 

j     1 

!  1 

mm. 

1   

11  =  a. 

=  a. 

=  a.  ̂   p. 
=  a.  d  p. 

11  =  a. 
112  =  a. 

11  =  a. 
11  =  a. 
11  =  a. 

11=2  a. 
11  =  a. 

-a  =  d  a.  Z'  p. 
11=2  a.  Z  p. 

d^a. 11  =  a. 
11  =  a. 

11=2  a. 
XI  =2  a. 
11  =  a. n  a. 

11  =  a. 
n  ~&.  Z'  p. 
n  =2  a.  /"  p. 

11  =  a. 

1 
2 
3 
4 
5 
6 
/ 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 

21 
22 
23 

24 
25 

24.1 

26 

26.2 

28 

28.8 
27.9 

28 

26.3 
27.2 
27.9 27.9 

27 

23.6 22.4 

23.4 24.6 

25.2 25.3 

27.4 26.8 

25.7 24.6 
25.6 

27.4 
25.8 24.8 

25.7 
23.9 
23.2 24.7 26 

°c. 

20.7 

20.2 21.7 
24 
24.6 22.1 

24 
20.6 

21.7 22.5 23.3 
22.3 

20.2 18.3 

19.2 
19.6 

19.4 21.1 
22.4 22.8 

22.2 
21 20.3 

21.2 22.1 
19.6 
20.2 
20.3 

19.3 19.8 
21 

P.ct. 

74 

65? 

82 

90 
83 
90 
86 
89 
96 

86 

84 

84 
82 

73 
73 

68 

67? 75? 
69? 

84 

89 
82 

80 
87 

91 

77 

86 
91 
86 

75 

75? 

p.ct. 

71 

70 

73 

83 
80 

77 
78 

87 

79 
73 

85 

73 
78 

64 

63 
58 
62 
81 

74 

90 
79 

79 

86 

81 
76 
85 
76 
78 

69 

74 

65 

0-10. 

10 

10 

10 
10 

10 

0 
2 
8 

10 

10 

4 
2 
8 

10 

10 

10 

9 

10 

7 
6 
8 

10 

10 

10 

10 
0 

10 

10 

10 

10 

5 

0-10. 

7 
8 
5 
7 
2 
2 
3 
9 
3 

1        9 

i        8 2 
10 

i      10 

7 

1         1 

i        8 

i      10 
\        6 

10 
9 

10 
10 
10 
10 
10 
8 
6 
8 
3 
6 

mm. 

6.4 
3.6 
.7 

.4 
2.8 

"i~8' 

.3 
18.3 

3.6 

'~T.l' 

.4 8.4 10.6 
17.8 

11.4 26.1 

7.8 
5.1 

"15"" 

21.3 
2.8 

.3 

d  a.  p.  /"o  p. 
X  a.  p.  d  p. d/'°a.  Z°  =  p. 
d/-op. 

=  -0.2   p. 

ii2  a.  =  p. 

V  a.  =  £12  p. 
#°  r^  a.  112  d  p. 
d  a.  #°  p. 

d°a. 

d°  a.  p. 

Ta^'#p. 

•°  a.  p.  /-° 

d  a.  p.  /^  p. 

/^°  a.  p. 

#°a. 

Z°  a.  d°  a.  p. /'°  a.  p.  r^°  p. 

ni#oa.d/'°^° 

d  a.  p.  #  ̂ °  p. 

d  r^  a.  p.  #  p. 

•°  a.  p.  X°  P- 

•  a.  p.  d°  p. ^f°  #°  a.  n.  p. 
#0  r-  a.  d  /•"  p. 

d°  r\  a. 

•^/-^a.p.^p. 

1/°  a.  =  d  p. 

30.6  !  21 
31.8  1  20.3 
32.2  19.9 
28.3  21.5 
28.9  1  17.2 
32. 9     16. 1 
31.5     17.1 

1 
1 

na.                      i!        26 

1 1  ii  =  a. ^  d  a.  /'  p. n  =  a.  t/  p. 

11=2  a. 

27 
28 

1         29 

1         30 
■         31 

Moan 

Total 

r89
" 

1  90 

58 

36 
52 

31.3     19.5 91.8 62.8 

1     1.9  1     2.6 

25.9 

1  21.2 

81.3 
75.7 8 7 

j i 1 L__.- 
172.2 1 r       1         i         1         1 
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By  Rev.  Miguel  Saderra  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

2,  4^  15"^.     Butuan   (N^  Mindanao).     Oscillatory  earthquake,  direction  NNW-SSE,  intensity 
III,  short  duration. 

4,  21^  45°^.     Butuan  (N  Mindanao).     Earthquake  shocks  of  intensity  II. 

5,  6^  28°^  32^*  Aparri  (N^E  Luzon).  Earthquake  shocks  of  intensity  III.  Vertical  and 
horizontal  vibrations  were  well  distinguished.  The  epicenter  probably  lay  near  the  XE  coast  of 
Luzon. 

6,  19^  19°"  13^*  Benguet  (W  Luzon).  Oscillatory  vibrations  of  intensity  III.  The  epicenter 
was  in  the  western  mountains  of  Nueva  Yizcaya. 

6,  21^  40°^.     Butuan  CN  Mindanao).     Earthquake  of  intensity  II. 
16,  0^  35°^  55^*  Eastern  Mindanao.  Earthquake  of  intensity  III.  Its  epicenter  was  placed 

under  the  Pacific  sea,  many  miles  out  of  the  coast.  It  was  also  registered  by  the  microseismographs 
of  the  Osaka  Observatory  (Japan). 

21,  0^  24^  39^*     Bolinao    (W  Luzon).     Oscillatory  earthquake,  direction  j^W-SE,  intensity 
IV,  duration  4^     Its  epicenter  was  placed  W  of  Cape  Bolinao  under  the  China  Sea. 

21,  15^  35''\     Ormoc  (W  Leyte).     Earthquake  shocks  of  intensity  II. 
23,  2^  52^  03^*  Benguet  (W  Luzon).  Earthquake  shocks  of  intensity  III.  The  epicentral 

area  seems  to  lie  in  the  western  part  of  Nueva  Vizcaya. 

26,  23^  16°^.  Butuan  (N  Mindanao).  Oscillatory  earthquake,  direction  SSW-NNE,  intensity 
III;  rumbling  sounds. 

27,  5^  15"^.     Butuan  (N  Mindanao).     Earthquake  tremors  of  intensity  II. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale,  of  De  Rossi-Forel.  The  time 
is  stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  regis- 

tered by  them.  The  fact  is  denoted  by  an  asterisk  (  * ) .  Otherwise  the  time  is  that  noted  by  the  observers 
who  sent  the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one 
hundred  and  twentieth  meridian  east  of  Greenwich. 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight  =0^.] 

Component. 

Beginning. 

First 

prelimi- 

nary 

tremors. 

Second 

prelimi- 

nary 

Princi- 

pal 

tremors.  |  P°^«
™- 

Maximum  range  of 
motion. 

Hour. 

Am- 

pli- 

tude 

(2a.). 

Pe- 

riod. 

End. 

h. 

m. 
6 40 
6 

40 

6 

50 

19 

31 

19 

29 

1   19 

30 

1   1'^ 

49 

!   15 
48 

0 

56 

In- 

stru- 

ment. 
Remarks. 

NNW-SSE 
WSW-ENE 
WSW-ENE 

If  NNW-SSE 
\\  WSW-ENE 
!i  WSW-ENE If  NNW-SSE 
1  WSW-ENE if  WSW-ENE 

\  WSW-ENE 
U   NNW-SSE 
;    WSW-ENE 
I  WSW-ENE 
WSW^-ENE 
WSW-ENE 
WSW-ENE 
WSW-ENE 

r  NNW^-SSE 
\  WSW-ENE f   NNW-SSE 
I  WSW-ENE 
l  WSW-ENE 
WSW-ENE 

/  WSW-ENE 
I  WSW-ENE NNW-SSE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
WSW-ENE 

If  NNW-SSE 

i\  WSW-ENE 
i/ WSW-ENE 
!\  W^SW-ENE NNW-SSE 
WSW-ENE 
WSW-ENE 

(   NNW-SSE I  WSW-ENE 
I  WSW-ENE 
I   NNW-SSE I  WSW-ENE 
i  WSW-ENE 
/  NNW-SSE 
\  WSW-ENE 

h.  m.  s. 
6  28  32 
6  28  33 
6  28  44 

19  19  13 
19  19  13 
19  19  16 
15  40  55 
15  40  56 
0  24  42 
0  24  46 
0  35  55 
0  35  56 
0  35  56 

h.  m. h.  m.  s. 
6  29  26 

•  6  29  31 

6  29  48 
19  19  49 
19  19  47 
19  19  49 
15  41  13 
15  41  13 

h.  m.  s. 
6  29  34 
6  29  40 
6  29  49 

19  20  22 
19  20  03 

mm. 
0.11 
.29 

.07 .46 

.30 

2.8 

2.4 

3.6 
2.4 
2.2 

15  42  05 
15  41  45 

1.94 1.90 
2.4 

2.8 

10  55  23 
0  24  39 
0  24  38 

20  40  33 
20  40  33 
20  40  33 

2  52  03 
2  52  06 

10  57  35 
10  57  36 

10  57  44 
1  04  32 
1  04  39 

20  56  08 

0  39  00 
0  39  00 
0  38  48 

11  05  16 
11  05  09 
11  04  55 

20  56  08  1 
5  08  07  1 

5  08  12 17  27  40 
17  27  40 
17  27  41 
8  47  50 
8  47  48 
8  47  51 

20  58  23 
20  58  19 
20  58  21 
16  46  59 
16  46  59 

0  41  43 
0  42  20 
0  41  08 
9  54  06 

3  38  24 
10  08  41 

0  42  45 
0  43  30 

0  42  17 

11.2 
15.2 
11.4 

0  25  04 
0  25  06 

1  19  54 
2  52  46 
2  52  50 

11  12  48 
11  13  01 
11  12  57 

20  56  30 
20  56  30 

16  4' 

16  4: 

0  25  15 
0  25  12 

2  53  24 
2  53  20 

11  14  58 
11  13  46 
11  14  12 

20  57  22 
20  57  09 

16  47  17 
16  47  13 

.14 

.12 
2.4  I 

2.4  : 

1.72 

.67 .01 

.01 .04 

7.2    : 8 
6.9 

1  00  I 

1  27 

1  27 1  38 
9  57 3  40 

10  12 
11  34 

0  32 0  31 
21  31 
21  31 

21  32 

12  28 
12  28 

.23 

.20 2.4  i 

2.4  i 

21  02 
21  03 

.04 

.03 2.4 2.2  I 

17  51 
17  51 

17  52 
9  19 
9  19 
9  40 
21  20 
21  20 
21  24 
16  50 

16  51 

V.M. 
V.  M. 
H.P. 
V.M. 
V.  M. H.P. 

V.M. 

V.M. 
V.M. 
H.P. 
V.M. 

V.M. H.P. 

V.M. 
V.M. 
V.M. H.P. 

V.M. V.M. 
V.M. 
V.M. H.P. 
V.M. V.M. 
H.P. 
V.M. 

V.M. 
H.P. 
V.  M. H.P. 
V.M. 
V.  M. 
V.M. 
H.P. 

V.M. 
V.M. 
H.P. 

V.M. V.M. H.P. 

V.M. V.M. 
H.P. 

V.M. 
V.M. 

Vertical  C.  0.04  mm.    Earthquake,  III 
at  Aparri  (NE  of  Luzon). 

V.  C.  0.09  mm.     Earthquake,  III,  Ben- 
guet  and  Nueva  Vizcaya  (Luzon). 

V.  C.  0.06  mm. 

Earthquake,  III,  E  of  Mindanao. 

V.  C.  0.02  mm.    Earthquake,  III,  W. 
Luzon. 

V.  C.  0.39  mm. 

Earthquake  in  Persia. 

V.  C.  0.14  mm. 

V.  C.  0.01  mm. 

Instrumental  constants. — Vicentini  microseismograpli  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 

weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times;  WSW-ENE  component,  50  times. 

Horizontal  Pendulums  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.2  seconds;  WSW-ENE  pendulum, 

T=10.4  seconds.     Magnification  of  the  record:   NNW-SSE,  15  times;  WSW-ENE,  15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 

meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 

stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 

some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  w^est  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINAS.^ 

2,  4^  15"".  Butuan  (X  de  Mindanao).  Temblor  oscilatorio,  direccion  XNW-SSE,  intensidad 
1 11^  duracion  corta. 

4,  21^  45°^.     Butuan  (X  de  Mindanao).     Temblor  de  tierra  de  intensidad  II. 
5,  6^  28""  32^*  Aparri  (XE  de  Luzon).  Temblor  de  tierra  de  intensidad  III.  Se  observaron 

movimientos  verticales  y  horizontales.  El  epicentro  probablemente  estaba  cerca  de  la  costa  XE  de  la 
isla. 

6,  19^  19™  13^*  Benguet  (W  de  Luzon).  Movimientos  oscilatorios  de  intensidad  III.  El 
epicentro  debe  colocarse  en  la  parte  occidental  de  Nueva  Vizcaya. 

6,  21^  40™.     Butuan  (X  de  Mindanao).     Temblor  de  tierra  de  intensidad  II. 
16^  0^  35™  55^*  E  de  Mindanao.  Temblor  de  tierra  de  intensidad  III.  El  origen  de  este 

temblor  se  hallaba  en  el  mar  Pacifico  a  muclia  distancia  de  las  costas.  Lo  registraron  tambien  los 
microseismografos  de  Osaka  (Japon). 

21,  0^^  24™  39^*  Bolinao  (W  de  Luzon).  Temblor  oscilatorio,  direccion  XW-SE,  intensidad 
IV,  duracion  4.^     Su  epicentro  se  hallaba  hacia  el  W  en  el  mar  de  la  China. 

21,  15^  35™.     Ormoc  (W  de  Leyte).     Temblor  oscilatorio  de  intensidad  II. 
23,  2^  52™  03^*  Benguet  (W  de  Luzon).  Temblor  de  tierra  de  intensidad  III.  Epicentro 

probablemente  en  la  parte  occidental  de  Xueva  Vizcaya. 

26,  23^^  16™.  Butuan  (X  de  Mindanao).  Temblor  oscilatorio,  direccion  SSW-XXE,  inten- 
sidad III ;  acompanado  de  ruido  subterraneo. 

27,  5^  15™.     Butuan   (X  de  Mindanao).     Temblor  de  tierra  de  intensidad  II. 
REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 

^  La  intensidad  de  los  terremotos  se  indica  conforme  a  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  ^  la 
hora  de  su  oeurrencia,  adoptamos  la  indicada  por  los  saismografos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distinguiendola  por  medio  de  un  asterisco  ( * ) .  En  caso  contrario  copiamos  la  apuntada  por  los  ob- 
servadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archi- 

pi6lago  que  es  el  del  meridiano  120°  E  de  Greenwich. 
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METEOROLOGICAL  BULLETIN  FOR  FEBRUARY,  1909. 

By  Rev.  Josi:  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  monthly  means  of  atmospheric  pressure  for  the  Philippines  are 
higher  than  those  of  Febniary^  1908^  and  especially  so  in  the  southern  part  of  the  Archipelago. 
With  the  only  exceptions  of  Aparri  and  Tuguegarao^  the  highest  pressures  took  place  generally  on 

the  7th^  8th^  or  9th.  The  lowest  means  were  observed  on  the  3d  in  southeastern  Luzon,  the  Vi- 
sayas,  and  Mindanao,  and  on  the  24th  in  central  and  northern  Luzon. 

The  monthly  mean  temperature  for  the  stations  of  northern  Luzon  is  somewhat  higher  than 

that  of  the  preceding  year.  In  all  the  other  stations  the  differences  between  the  mean  tempera- 
tures of  both  years  are  as  a  rule  of  very  little  importance. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS, 
FEBRUARY,  1909. 

Station. 

Tagbilaran . 
Surigao   
Cebu   
Iloilo   
Ormoc   
Tacloban   
Calbayog   

Legaspi   
Atimonan_. 
Manila   
Olongapo   
San  Isidro  — 

Dagupan  ___ 
Bolinao   

Vigan   
Tuguegarao 
Aparri   

Pressure. 

Mean. 

mm. 

759.32 
59.70 
59.80 

59.71 
59.86 
60.36 

60.71 
60.71 
60.91 
60.66 
60.41 

60.66 
60.46 
60.46 
60.69 
61.56 
62.09 

Depar- 
ture 
from 

Febru- 
ary, 1908. 

mm 

+1. 
+1. +1. +1. 

+1. 

+1 

+1 

+1. 

+ 
+ 
+ 
+ 

Highest 
mean. 

mm,. 
761.19 

61.42 
61.76 
61.62 61.75 
62.16 

62. 57 
62.56 
63.11 
62.58 

62.23 
62.83 
62.20 
62.23 
62.57 
64.73 
65.70 

Day. 

8,9 

7 
7 
7 
7 

6,7,9 9 
9 

13 
13 

Lowest 
mean. 

mm. 

757. 89 
58.13 

58.24 
58.23 
58.43 
59.03 
59. 46 

59. 47 59.38 

59.07 
58.82 
58. 98 
58.70 
58.79 
59.10 
58.87 
59.28 

Day. 

Temperature. 

Mean. 

26. 25. 

25. 
26. 24. 
25. 

124. 

25. 

26 
25. 26. 

25. 26. 
26. 
26. 

25 

Depar- 

ture 

from 

Febru- 

ary, 1908. 
^.1 

+  .1 

—  .1 —  .1 
—  .4 

+  .4 

+  .3 

+  .5 
+  .3 

-  .1 

0 

+  .6 

+1.2 

Highest. 

32.: 30.! 

30.  ( 33 
32.! 

32.' 

Day. 

22 

26 

25 
28 
25 

24 
21 

19,24,25,26 

28 

Lowest. 

20.4 

119.9. 

19.5 

21 17.1 
20.6 

17.5 18.1 

19.1 
17.3 
18.9 

17 

18 

20.3 20.5 

15.5 

Day. 

1  From  25  days  only. 

Precipitation. — As  shown  in  the  following  table,  only  eleven  of  our  stations  have  reported  this 
month  a  total  amount  of  rainfall  greater  than  that  of  February,  1908.  At  the  Central  Observatory, 
14.1  millimeters  of  water  were  collected  by  the  rain  gauges:  it  differs  from  the  normal  of  February 

by  +3.6  millimeters,  but  from  the  monthly  mean  of  the  preceding  year  by  — 15.5  millimeters. 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  FEBRUARY,  1909. 

Station. 

3 

u 

ll 

u 

It 
II 
Is 

^  be 
>» 
g 

Station. 

a 

ll 

Is 

'd 

P5 

•*-"  I— I 

II 

ll 

5.S 

Jolo            -_  - 

mm. 

166.3 
142.7 

97.2 194.3 
40.9 

204 
46.8 

50.7 
371.8 
289.2 
101.1 23 

15 

17.9 
49.8 

165.4 
421.2 

96.3 

58.6 
95.1 

304.3 443 

61.4 

mm. 

-  4.4 
-5.8 

+'48^2' 

— ~58.T 

-  13.4 
-  55.3 
-458.9 

-~50.'5' 

-2.7 

-  4.9 

-  60.9 
-125. 1 
-133. 7 
-218. 9 
-  89.4 
-  18.1 

+'75^5" 

10 

12 
11 
13 
10 
21 
13 

16 
21 
10 
11 

11 
5 
5 

13 15 
20 

14 

10 
18 
22 
17 
19 

-5 
-4 

______ 

+4 

—1 -6 

______ 

+3 

-1 
—6 

-7 -8 

-2 
-5 
-4 

mm. 

58.4 69.3 

39.3 
53.3 
10.2 
26.4 
7.6 14.9 

73.9 64.3 

19.8 

5.1 6.9 
5.6 
8.9 

26 

135.4 
22.9 

16 

27.2 

68.6 
101.6 

8.9 

4 

14 
3 

17 
15 
12 

15 

15 
15 
6 
6 

19 
13 

16 
18 

12 

12 

23 

1 
18 
12 

14 
7,8 

Calapan   
mm. 

91.7 
462.7 205.9 

4.6 

147.7 
32.3 

190. 7 

14.1 

3.4 6.6 

13 

108 

3.8 

52 
21.9 
61.9 

9.9 4.5 

37.4 

6.6 

45.3 

92.7 

mm. 

+~26r6~ 

-223. 4 
-  50. 2 
-227. 9 

+  21.1 

-  30.5 

-  15.5 

+     3.4 
+    1.2 
+     2.2 

-fl03.6 

-  15.8 

+  41.6 

+  14.3 
+  13.5 

-  25.9 
-  19.3 

-  17.9 

-162. 8 

15 

18 

19 

2 

11 

5 

12 

4 
2 
3 
4 
4 
1 
7 
3 

13 
3 
2 
5 
2 

13 

14 

______ 
0 

-5 
—4 

+2 

-3 

-1 

+2 

—1 

-fl 

+2 

-3 

+4 

-fl 

0 
0 

-3 
-3 

______ 

-3 

mm. 

15.2 
169.7 

67.8 

4.1 44.2 
19.6 
53.3 

6.2 

3 
4.6 

11.4 
64.8 

3.8 

32.8 

12.5 

23.4 

3.8 4.3 24.2 

4.1 11.4 

30.5 

18 

13 

13 

6 

12 

13 

6 
21 

19 

15 

21 

19 
19 
19 
19 

20 
19 

19 

19 

15 
11,15 7 

Isabela  Basilan Legaspi 

Zamboanga Virac      _ 

Cotabato         
Batangas   

Cagayan,  Misamis   
Butuan 

Atimonan        
Silang            __ 

Yap,  Western  Carolines— 
Tagbilaran 

San  Antonio,  Laguna   
Manila      _ 

Surigao      _      ._  _ 
Olongapo   

Maasin      _  _  _   San  Isidro  _      

Cebu 
Tarlac   

Iloilo Dagupan_  _   
San  Jose  Buenavista   
Tuburan 

Bolinao      _ 
Baguio,  Benguet   

Ormoc                 -   San  Fernando,  Union   
Echague  _   Tacloban 

Borongan 
Candon   '.          Calbayog   Vigan         

Palanoc,  Masbate   
Romblon 

Tuguegarao   
Laoag   

Laoan&r 

Aparri  _ 
Gubat  _    -  — Sto.  Domingo,  Batanes  Is_ 
Sumay,  Guam,  Lad.  Is   

DEPRESSIONS  AND   TYPHOONS. 

It  is  a  known  fact  that  February  is  the  only  month  in  which  no  real  typhoon  has  ever  been 

observed  in  the  Philippines^  as  far  as  can  be  ascertained  from  the  records  of  Manila  Observatory. 
Yet^  some  depressions  of  little  importance  used  to  influence  at  times^  even  in  this  month,  the  weather 
of  the  Archipelago.  But  this  year  no  depression  worth  mentioning  has  occurred.  Those  moving 
from  the  continent  toward  Japan  crossed  north  of  the  Philippines  at  a  distance  altogether  too  great 
to  exert  any  notable  influence  on  our  stations. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — Los  valores  medios  mensnales  de  la  presion  atmosferica  en  Filipinas 

son  sin  excepcion  mayores  que  los  de  Febrero  1908^  especialmente  en  la  region  meridional  del  Ar- 
chipielago.  Con  excepcion  unicamente  de  Aparri  y  Tngnegarao^  las  presiones  mas  altas  tuvieron 

lugar  los  dias  7,  8  6  9.  Las  presiones  mas  bajas  se  observaron  el  dia  3  en  el  sudeste  de  Luzon,  Vi- 
sayas  y  Mindanao,  y  el  dia  24  en  el  centro  y  norte  de  Luzon. 

La  media  mensual  de  la  temperatura  es  algo  mayor  que  la  del  aiio  pasado  en  las  estaciones  del 
norte  de  Luzon.  En  las  demas  estaciones  las  dif  erencias  entre  las  temperaturas  de  ambos  aiios  son 

de  muy  poca  importancia. 
Precipitacion  acuosa. — Solo  once  estaciones  ban  dado  este  mes  un  total  de  Uuvia  superior  al 

de  Febrero  1908.  En  los  pluviometros  del  Observatorio  se  ban  recogido  14.1  mm.  de  agua,  cantidad 

que  difiere  de  la  normal  de  este  mes  en  -|-3.6  y  de  la  media  mensual  del  aiio  pasado  en  — 15.5  mm. 

DEPRESIONES  Y  TIFONES. 

Sabido  es  que  el  mes  de  Febrero  es  el  unico  en  que  no  se  ha  observado  ningiin  tifon  en  Fili- 
pinas, al  menos  desde  que  se  vienen  estudiando  estas  perturbaciones  atmosfericas  en  el  Observatorio 

de  Manila.  Sin  embargo,  algunas  depresiones  de  poca  importancia  suelen  influir  a  las  veces  aun 
en  este  mes,  en  el  tiempo  del  Archipielago.  Mas  este  aiio  no  ha  ocurrido  depresion  alguna  que  sea. 

digna  de  mencionarse.  Las  depresiones  del  Continente  y  de  Japon  ban  cruzado  al  Norte  de  Fili- 
pinas a  distancias  demasiado  grandes,  para  que  se  dejase  sentir  su  iniluencia  de  un  modo  notable 

en  nuestras  estaciones. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[</»  =  14*'  34'  41"  N;  X  =  120*'  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Date. 

Pres- 

sure, 

mean. 

Air  temperature.2 Underground  temperature. 

Rela- 

Evaporation. 2 

Mean. 

Maxi- 

mum. 

Mini- 

mum. 

0.25  meter. 0.50  meter. 1.50     !     2.50 
meters,  meters. 

tive 

humid- 

ity, 

pres- 

sure, 

mean. 

Free 

expo- 

sure, 

total. 

Shelter, 

total. 
8  a.  m. 2  p.  m. 

8  a.  m. 
2  p.  m. 8  a.m. 8  a.  m. 

mean 

1   
mm. 

759. 75 

59.93 
59.53 
60.38 
61.91 
62.25 
62.58 

62.42 
62.23 
62.19 
62.11 
62.42 
62.07 
61.36 

60.42 60.76 
60.28 
59.73 
59.63 

59.54 
59.39 
59.44 
59.65 

59.07 
59.51 
60.21 
60.04 
59.66 

23.7 
23.5 

24.1 24.8 
24.5 

23.7 
24.8 
24.5 

24.2 23.9 
24.8 
24.5 
24.7 
25.2 
24.8 

25.3 
25.4 26 
26 

26.9 
26.9 
26.5 
26.6 
27.3 27 

26.4 
26.1 
26.2 

30.2 
29.2 
30.7 

32 
30.7 
27.5 

31.2 31.2 

30.4 
31 
31 30 

28.3 
30.8 
29.5 

31.2 31.3 
32.7 
32.3 

34.1 
31.6 
32.6 32.3 

33.7 
34.2 

33.2 32.7 

33.7 

'      17.3 

17.5 18.1 
18.6 20.8 

20.4 
19.9 
18.5 

17.9 
18.1 
19.3 
19.3 
21.5 

21.6 
20.7 21.1 
20.3 21.5 

22 

21.5 
23.3 21.3 

21.3 
21.1 

21 
20.3 

19.3 20.2 

25.1 25 
25 

25.2 
26 

25.5 
25.6 

25.3 

25 

25.1 

25.2 

25.7 25.8 25.5 

25.9 
26.1 
26.1 26.1 

26.6 

26.6 27.5 26.8 

26.8 
26.8 

27.1 

27 26.7 

27 

26.7 26.8 

27.1 27.8 

27.8 
26.4 
27.7 27.3 
27.5 

27.2 

28 
27 

26.8 27.8 

27.6 

28.3 
27.7 28.6 

28.7 
29.1 
28.5 

29.2 
28.6 29.6 
29.7 

30 
29.4 29.6 

26.2 

26.4 

26 

26.1 
26.5 
26.4 26  5 

26.2 26.1 
26.2 
26.2 
26.6 
26.5 
26.3 
26.5 
26.8 
26.5 

26.7 

27 
27.1 
27.7 
27.4 

27.4 
27.4 27.6 27.7 

27.7 27.9 

26.6 
26.7 
26.5 
26.8 
26.8 
26.5 

27 

26.9 
26.9 
26.7 26.8 

26.7 
26.6 

26.7 26.8 
26.9 

27 
27.2 
27.4 27.5 27.6 
27.9 
27.7 28 

28 

28.2 
28.3 

28.4 

27 
27 

27 

27 
27 

27 
27 
27 
27 
27 

27 

27 

27 
27 

27 
27 

27 

27 
27 

27 

27.1 

•     27.1 

27 

27.1 
27.1 
27.1 
27.1 
27.1 

27.2 

27.4 
27.4 27.4 
27.5 27.3 

27.5 

27.2 
27.2 
27.3 

27.4 

27.4 27.5 

27.4 27.3 

27.5 27.3 

27.4 
27.5 
27.4 

27.6 27.5 

27.4 
27.5 
27.4 
27.4 
27.3 

27.3 

Per  c 

73.  L 

mm. 

15.7 16.6 

18.1 
17.5 
17.4 

19 

16.1 
16.4 

17.2 
16.5 

17 

16.4 
15.6 

16.8 
18.4 
18.5 18.7 

19.3 19.8 

20.7 21.6 

19.6 

19.1 

18.2 18.8 

17 16.8 

16.4 

mm. 

3.9 2.7 
2.7 
3.6 

3.7 
.8 

6.1 

4.9 

3.6 

3.1 
3.5 
3.9 
4.1 

3.3 

2.3 

3.4 

2.8 

3.4 
2.7 
3.6 
1.8 
4.1 
3.7 

5.4 
4.5 
5.3 

5.4 

5.4 

mm. 

3.3 2.1 

2.2 
3 

3.2 

.7 

5.2 
4.3 
2.8 

2.6 
2.9 

3.5 
3.9 
3 
2.1 
2.4 
2.4 
2.9 
2.3 

2.6 

1.7 
3.2 
3 
4.3 

3.6 4.3 

4.-3 

4.3 

2 

78 

81.9 
76.8 

77.5 
87.3 
71.4 

73.2 77.5 

75.8 

74.2 
72.3 

68.2 
71.4 
79.7 

78 

78.6 
78.1 

80.1 
79.8 

82.6 

77.1 74.8 

69.7 72.3 

68.4 67.9 

66.2 

3           

5                — _    _ 

7_    ___      
8          .          
9         _  _ 

10                  -      _ 
11   
12   13 

14   
15   
16   
17         
18  __               _    _ 
19   
20   
21   

22         23 

24         
25            
26   
27  _      
28   

Mean   

Total    _  _- 

760.66 25.3 31.4 20.1 

1   ^« 

28.1 
26.8 27.2 

27 

27.4 
75.4 

17.8 3.7 103.7 

3.1 86.1 

Departure  from 
normal   

           , 
-0.70 -     0.0 

+0.7 

-0.2 

+1.5 
+0.2 

-92.4 

Date. 

Wind. 
Clouds. 

Sun- 

shine. 

Rain, 

24  hours 

begin- 

ning 

mid- 

night. 

Miscella- 

neous. Prevailing 
direction. 

Total 

move- 
ment. 

Maxi- 

mum 

hour- 

veloc- 

ity. 

Direction 
at  the 
time  of 

the  maxi- mum velocity. 

Amount, 

mean. 

Preva 
iling  form  and  i1 ̂  direction. 

Upper. 

Lower. 

1 E 
E 

ESE 
Variable E 

NE E 

ESE 

SE,  WNW E 

NE  quad. 
NNE 

NNE 
NE  quad. 
NW  quad. 
Variable 
Variable 

ESE 
NE 

N,  W Variable 

SE SE 
SE 
ESE 
SE 
ESE 

SE 

Km. 

182.5 
143.5 

161 150.5 
198 

102 
242.5 
200 
197.5 
141 

157 104.5 
299.5 95 

127 

122 100 
151 
134.5 
126 
76 

177.5 
192.5 
240 

212 243 

291 271 

Km. 

21 
16 
13 

15 25 
10 
33.5 20.5 

19 18 13.5 

12 
25.5 
15.5 

22 
9.5 

10.5 
20 

16 
13 
14 
20.5 
16.5 

22 

15 

19.5 
26 
24 

E 
W 

WNW 
WSW 
EbyS 

WSW 
E 
E 

WNW 
WSW 

N  W  bv  N 
ENE 

NNE E 
NNW 
ESE 

SWbyW 

ESE 
NNE W 

WNW 

SE WNW 

SE ESE 

SE SEbyE 
ESE 

0-10. 

6.7 8.6 
6.6 
5.2 9 

8.8 
5.5 

7.2 6.3 

6.4 5.1 8 

9.2 
10 
8.3 

6.8 7.8 

6.9 7.8 4.3 

6.2 5.8 
7.8 
5.8 

3.7 
.8 

5.3 
3.4 

Ci. 
Ci. Gi. 

Ci. 

Ci.-S. 
Ci. 
Ci. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu A.-Cu. 

Ci.-S. A.-Cu A.-Cu. 

Ci.-S. A.-Cu 

Ci.-S. 
Ci. 

Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci. Ci.-S. 
Ci.-S. 
Ci. 

Ci. 

S 

ESE 

W 

SSE EbyN 

S 

sw 
sw 
sw 

Cu. 
Cu. 

S.-C 
Cu. 

N.-c 
Cu. Cu. 
Cu. 

Cu. 
Cu. 
Cu. 

S.-C 

N.-c S.-C 
Cu. 
Cu. 
Cu. Cu. 

Cu. 
Cu. 
Cu. 
Cu. Cu. 

Cu. 
Cu. Cu. 

Cu. 
Cu. 

E 

u.      •          E 
ENE 

f.            ENE 

E,ENE 

E,  NE 

EbyN 

E 
ENE EbyN 

h.  m. 
7  05 2  35 

5  20 

8  10 3  10 2    35 

9  05 

8    30 8    50 

6  05 8    30 

mm. 

11  =  a. =°a. 

n.  =2  a. 

=  a. 

=°  do  a. 

=°  do  #  a. 

=  a.  /-o  p. 

=  a. 

n  =2  a. 

=  a. 

=  a. 

a°  =  a.  d  p. 

=  a. 

=o  a.  d2  r^  p. 
n.  =■-  d  a.  #  p. 

nP  =  &. 

i'2a.  d°p. 

11°  =2  a.  r  P  P- 

-a2  =2  a.  0°  p. 
=  do  a.  #  T  p. 

=  a. 

jD.  =  a. 
=  a.  o^o  p. 
n  =  a.  ti72  p. 

=oa. 

B!  =  a.  /'o  p. 

2             _           _ 
3 
4 
5 
6         4.1 
7 
8 
9 

10 

11 
12 

u.           ENE  1      3    35 
f.            ENE  !      1    30 

13 
14 

u.                  E 

ESE ESE 

ENE 
E 

ESE 
ESE ESE 

E 

ESE E 
E 
E 

ESE 
E 

1    55 
3    45 
5    10 
5  05 

6  15 
6    50 

15 3.6 

16   

17 
18__  _       

•2 

19 
20 8    35 

21        7    30 
9    00 
7    00 

9    45 
10    20 

10    25 10    10 
10    25 

6.2 22 
23    __     __ 

24 
25 26 
27 28 

Mean   

Total 

172.8 
18.1 

6.5 
6    41 

187    10 

*" 

14.1 

Departure  from normal 

—20.0 

+1.8 

—17    15 

+3.6 
*  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
*  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[0  =  9"  38'  N;  X  =  123*'  51'  E;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied, — 1.86  mm.] 

39 

Day. 

t 
0) 

Temperature. 

It 

Wind. Clouds. 

Miscellaneous. 

1 
1 
1 

1 
3 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 
14 .    15 

16 
17 

18 19 
20 21 
22 
23 

24 25 26 

27 28 

Mean 

Total 

mm. 

758. 44 
58.84 
57.89 
58.97 

60.32 
60.29 
60.73 
61.19 
61.19 
61 
60.31 
60.12 
59.65 

59.25 
59.11 
59.01 
58.64 
58.51 
58.72 
59.01 
58.54 
58.80 

58.71 
58.49 
58.85 
59.24 
58.81 

58.42 

25.2 
25.9 
26.7 

26.6 
26.1 
27 
26.3 
25.1 
25.8 
25.6 
26.3 

26.2 
26.6 
25.6 
25.3 

25.6 
26.3 
26.5 
27.2 
26.6 
26.6 
26.5 

26.7 
26.7 

26.1 
26.6 
26.9 
25.8 

30.5 
31.5 
30.5 
31.5 
30.8 

32.1 
29.9 
27.8 

30 31 
30.2 

30 
30 30.7 
29.1 

31.1 

30 30 31.7 

30 31.1 

30.5 30.3 

31 
32.1 
32.2 

32 
29.8 

20.4 20.5 
23.1 
23.6 
20.6 

22 
22.5 
22.5 
21.3 
21.5 
22.5 
22.9 
22.6 

22 

22 

22.4 
22.5 
22.7 23 
23 

23.3 
23.5 

23 
22.7 

22 20.7 
22.4 
21.3 

Perct. 
70.7 

73.7 
78.6 75 

69.5 
66.7 
70.7 
79.7 

75.8 
75.2 

76    ' 

76.5 
76.3 

80.7 
82.7 
84.2 
81.6 
79.8 
77.8 

81.1 
81.7 

78.4 
79.2 
76.2 76.8 

71.3 
66.5 
75.7 

NNE 
NNE 

N  quad. Variable 

N  quad. 
NE  quad. NNE 
NNE 

SE NNE 

NNE 
NNE 

N,  NNE N  quad. Variable NW 

NW;  NNE 
Variable 
Variable 
Variable 
NNE,  SE 
NNE,  SE 

N,  SE Variable 
NNE 

Variable NNE 
NNE,  SE 

0-12. 

1.7 1.7 
1.8 

1.7 
2 2.5 

1.5 1.7 
1.2 
1 

1-' 

1.8 

1.5 1.3 

1.7 1.8 
1.7 

2.2 
1.2 1.2 

1.7 1.7 

1,5 2.2 1.8 
2.3 
1.8 

0-10. 4.8 

7.5 

10 
9 
7 

5.8 

9 
10 
7.5 6.5 
8.7 

8.7 7.8 

4 
8 
6.8 
8.5 
6.5 
4 
7.5 
7.2 5.3 4.8 

6.7 
5.5 
6.2 
4.8 

6.2 

Ci.-S. Ci.-S.                SE 

Ci.-S.,  A.-S. 

Ci.-S. 
Ci.-S. 
Variable 
A.-S. 

Cu.       NNE,  NE 
Cu.-N.                E 
Cu.-N.                E 
Cu.             E,  NE 
Cu.                     E 
Cu.                     E 
Cu.-N.,  N.         E 
N.               E,  NE 
Cu.                  NE 
N.                     NE 
S.-Cu.              NE 

N.,  Cu.-N.      NE Cu.-N.             NE 
Cu.                     E 
N.                       E 

Variable 

N.,  Cu.              E S.-Cu.                 E 
Cu.             NE,  E 
S.-Cu.                 E 
Cu.                     E 
Cu.                     E 
S.-Cu.                 E 
S.-Cu.                 E 
S.-Cu.                 E 
S.-Cu.                 E 

S.-Cu.,  Cu.        E 
Cu.-N.                E 

mm. 

~l~ 

.8 

4.8 

2.4 

~i 

1 
1 

.3 

1.1 
14.9 

9.9 1.2 
"ir3~ 

8.9 

1.3 

.5 

u>°p. 

vv°p. 

•Op. 

vi^°  a.  p. 
a?  p. 

•°a. 

•  a. 

#o  a.  d°  p. 
•°P. 

•  p. 

do  a.  /-o  m°  p. 
#°p. 

•  p- 

n.  #2  a.  do  p. 
#2  o°  p. 

•  a.  p. 
0°  a.  02  <,  p. /-•Op. 

•  l/p. 

dOa.#op. 

Ci.-S. Ci.-S.,  A.-S. 
Ci.-S. 
A.-Cu.,  A.-S. 
Ci.-S. 

A.-Cu.,  A.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 

759.32 26.2 
30.6 22.2 76.4 

.     1.7 
6.9 50.7 

SURIGAO. 

[</)  =  9**  48'  N;  X=125°  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.86  mm.] 

mm. 

oc. 

°C. 
OC. 

Perct. 

0-12. 0-10. 
mm. 

1 

758. 71- 

25.1 29.8 
19.9 

79.9 
NE  quad. 

1.8 
7 Ci.-S. Cu. 

ENE 

n  a.  nP  u.  p. 

2 58.94 

25 
29.6 20.6 88.5 NE 1 9.2 

Ci.-S. 

N.-cf. 

NE 

16.3 112  a.  «2  p. 

3 58.13 25.8 28.3 
23.2 

89.8 

E  quad. 
2.7 9.5 

Ci.-S. 
Fr.-N. E 8.9 

•  a.#/-op. 

#o  a.  no  p. 4 59.42 
27 29.9 

24 81.5 E 
2.3 6.7 

Ci.,  Ci.-S 

Cu. 
E 

1.5 

5 60.78 25.9 
29.7 

21.4 
82.2 NNE 2.2 

6.7 

Ci.-S. N 

•  Cu. 

NE 

3.3 
nod^a./'o^p. 

a 60.60 26.4 
29.3 

78 

ENE 
2.8 6.2 

Ci.-S. SSE Fr.-Cu ENE 

9.7 

#o  =  a.  oo  p.  /'o V 61.02 
25.8 

28.8 80.7 
NE  quad. 3.3 

9.8 

Ci.-S. Fr.-N. E 

40.6 

#  a.  oo  p.  /-o 

8 61.42 23.2 
24.4 94.8 

NE 1.7 10 Ci. 

N. 

NE 
25.9 

f/'Oa.d#2p. 
d  — o  a.  no  /-o  p. 9 61.30 25.7 

30.1 21.7 83.5 NE  quad. 2 
7.3 

Ci. Cu. 

NE 

6.6 

10 
61.20 24.6 

26.3 
21.5 

86.8 
NE  quad. 1.3 9.7 Ci.-S. 

N.-cf. 
NE 

24.1 

#  a.  p.  r^  p. 

11 
60.56 24.6 

28.2 
22.2 89.7 

NNW 

.7 

9.8 
Ci.-S.,  A. 

-Cu. 

Fr.-N. 

NE 

25.4 

•  a.  p.  /-o  0  p. 
12 

60.34 
24 26.9 

21.7 92.3 
NW  quad. 

1.8 
9.8 

A.-Cu. 
E 

N. 

NE 

47 

•°  a.  p. 

13 60.10 24.5 
29.1 22 91.5 

E  quad. 
1 8 

A.-Cu. 

ENE 
Fr.-N. 

NE,  ENE 
8.4 

#o  a.  p.  n.  p. 

14 
59.54 25.2 

28.8 
22 

89 

E  quad. 1.2 5.2 Ci.-S. Cu. E 13.5 

#o  jcl2  a.  d  p. 

15 59.38 

24 
25 

22.9 94.7 
ESE .       .7 

8.8 

Ci.-S. Fr.-N. E 73.9 

#  a.  p. 
16 

59.14 24.9 
29.1 22.9 91.3 

NE 

1.5 

8.8 

Ci.-S. 
N.-cf. 

E,  NE 

8.4 
•  a.  p.  /-  oo  p. 

do  #o  a.  /-  0  p. 

17 59:44 24.4 
26.9 22.5 

92.7 

E  quad. 2 9 
Fr.-N. ENE 

9.7 
18 59.02 25.1 

27.7 
23.4 

91.5 
E 

1.7 
8 Ci.-S. NE 

N.-cf. 
E 15.5 

#o  j3.  a.  p. 

n  a.  p.  do  a. 
19 59.24 26.4 

29.8 22.5 87.1 E 1 4.2 

Ci.-S. 

Cu. 
ESE 

20 

59.47 

26 

29.7 
23.4 

90.3 
E .3 

6.3 A.-Cu. 

SE 

Cu. 

ESE 

1.8 J3.  a.  p.  oo  p. 

21 
58.96 26.1 29.4 23.2 

89 

E 1 7.5 

Ci. 

ENE N.-cf. E 
16.8 

#o  a.  p. 

22 59.31 25.8 
29.8 

22.4 

88 
ESE,E 

1 
6.3 A.-Cu. 

NE Fr.-N. E 
4.3 

#  a.  p.  no  p. 
23 

59.27 25.3 28.7 22.6 
90.7 

E 

.8 
6.3 

Ci.-S 

NE 

Cu. 

E 
4.6 

#  a.  p.  =  a.  no  p. 
24 

59.06 
26 

29.9 22.9 84.2 E 
1.3 

6.2 
Ci.-S. 

ENE 

Cu.,  S.- 

Cu.         E 

n^Z-o^a.O-a^p. 

25 
59.56 25.6 30.3 21.3 82.7 ESE,E 1.5 

3.3 Ci. NE Fr.-Cu E .8 
n  a.  p.  =  a. 26 

59.81 26 29.9 22.2 
83.5 

E 

1.3 
5.7 

Ci. NE 
Cu. E 

4.8 #o  =  a.  n  a.  p. 

27 
59.43 26.4 29.8 22.2 82 SE,  NE 2 

5.3 

Ci. 
Fr.-Cu.  NE,  ENE  1 

#o  £j.2  a.  oo  p. 

28 

Mean 

Total 

58.46 
26.7 29.4 23.9 81.7 

NE 2.5 

7.2 
Ci.-S. 

N.-cf. E 

/-o  a.  p.  u.  p. 

759.70 25.4 
28.7 

22.3 87.1 
1.6 

7.4 

371.8 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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CEBU. 

[0  =  10"  18'  N;  X  =  123°  54'  E;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied, — 1.84  mm.] 

Day. 

03 

a.'
 

0 

Temperature. 

'6 

U 
Wind. Clouds. 

s.a 

Miscellaneous. 

i 

1^ 

a 

1 
1 

a 
a 
a 
S 

Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 15 

16 17 18 
19 
20 

21 

22 23 

24 25 

26 27 28 

Mean 

Total 

mm. 
758. 79 
59.13 
58.24 
59.35 
60.99 
60.88 
61.20 
61.76 
61.52 
61.39 
60.59 
60.48 
60.16 

59.62 
59.42 
59.50 
59.30 
59.20 
59.29 
59.32 
58.96 
59.33 
59.27 
59,06 

59,  43 
59.89 

59.57 
58,87 

24.7 
25.7 
26.3 
26.5 26 
26 

25,8 

23.9 
24,8 
25.2 
26.4 
25,9 
25,7 

25,7 
25.2 
25.2 
25,2 
26,1 
26,3 
26,4 
26.8 
26.4 
26.7 

127. 2 

25.8 

25,8 

127 

26.9 

28.4 
29.3 
29.1 
29.5 
29.5 29 
29 
26 

28,6 

29.2 29.9 

30.1 

29.4 28.5 
28.5 

28.6 

28,1 

29,2 29,2 30 

29,6 

30,6 29.8 

29,9 

29,4 29,9 

30 
30,5 

19.5 
20,7 
21.7 
23,9 

22 
22.5 
22.4 

22 21 

20,9 
22,9 

22,5 
22 
23.3 
23.4 23 

22.9 23 

23.9 22,9 

23.5 
20.9 

24 
22.8 

22 21 

20.5 
20.5 

Per  ct. 
76.3 77.8 

80.3 
81.2 

74 
77.8 

77 

88.5 
79.3 
77.2 
71.7 
77.5 

79.2 
80.2 
85.9 86.8 

86 
80.3 82.5 

81 
79.1 
83.3 
82,7 

181.4 

82.8 
83.8 

176.4 

79 

E 

E,  N NE 
NE  quad. 
NE  quad. 
NE,  ENE 

ENE 
NE  quad, 
NNE,  ENE 

NE NE 
NE,  N 

N,  E 
NE  quad, 
NE  quad, 
NE  quad, 

E,  NE NE  quad, 
ENE 
E 
E 
E 
E 
E 

NE,  ENE ENE 
NE,  E 
NE,  E 

Km.  p.  h. 

9,7 8,7 
9,1 

12,3 
10,9 
18,1 

11.5 
10.1 8 

9.2 
10.1 8.5 
8 

10.1 

9.1 6,7 

8,2 
7,9 

7.2 
6.5 

8.9 9.6 

9.6 
9.5 

9.4 

11 14,4 
12,1 

0-10. 

3.3 

6.2 
7.3 5.8 

4.7 4.5 

7.3 
8.8 

6 
5.2 
5.2 
6.7 
4.5 

5 
6 
7.3 
7.5 

5.5 

4 
4 
4.3 

4 5.3 

14.2 

4.7 

3.5 

14 

3.7 

Ci.,  Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.,  Ci. 

Ci.,  Ci.-S. 
Ci. 

Ci.-S, 
'Ci~-~S,~ 

Ci. 
Ci.-S.                  E 
A.-Cu.                E 
A.-Cu.                E 

Ci. 

Ci.,  Ci.-S. Ci.-S. 

Ci.-S. 

Ci.,  Ci.-S. Ci. Ci. 
Ci. Ci, 

Ci.,  Ci.-S. 
Ci.-S.,  Ci. 
Ci.-S.,  Ci. 

Ci.-S.                  E 

Ci. 
Ci.-S, 

Cu^              ENE 
Cu,                ENE 
Cu.                  NE 
Cu,                ENE 
Cu.                  NE 
Cu.                ENE 
Cu.                   NE 
Cu.-N.,  N.       NE 

Cu,                   NE 
Cu.                   NE 

Cu.,  Cu.-N.     NE Cu.        NNE,  NE 

Cu.                   NE 
Cu.                ENE 
N.-cf.               NE 
S.-Cu. 
N.-cf.            ENE 
S.-Cu.           ENE 

Cu.           E,  ENE 
Cu.                      E 
Cu.                ENE 

Cu.,  S.-Cu.         E Cu.                ENE 

Cu. Cu. 

Cu.                ENE 
Cu.            E,ENE 
Cu.                   NE 

mm. 

'io'T 

19.8 

~~2~8~ 

2.3 

'io'i' 

2.8 15.5 

10.9 

-Cl  =  a.  cxD  u.°  p 
jQ.  =  a, n  =  a,  O  ̂   P  p. n  =  a.  O  p. 

na. 

^•/°  =  a./-°p. 
•  =  /-o  a,  n  p. 

n  =  #  a,  #  /-o  p. 

-a''^=°a.r^oo^p. 

-Q.2  =  a.  #  /-o  p. 
11  =  a.  T  ̂   p. 

=°  n  O  a. 

-Q-  =  a.  ©Of^OOp. 

-£^  =  a.r3#/'Op. n  =  d  a.  #°  a.  p. 
-Q-  =  a.  #  ̂ o  p. 11  =2  ̂   a. 

-CL  =  a. 
n  =  a.  r2  p. 

n  a.  p.  =  a. -a  =  a. 

H-d  =  a. n  =  a.  oo  O  p. 

n  a. iiOa. 
-a  =  a. 

/°P. 
na. 

759. 80 25.9 29.2 
22.2 80.3 

9.8 
5.3 

101  1 
ILOILO. 

[0  =  10"  42'  N;  X  =  122''  34'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.84  mm.] 

mm. 

°C, 
OC. 

°C. 

Per  ct. Km.p  .h. 

0-10. 
mm. 

1 758, 66 25 
29.6 

21 
71,9 

N,  ENE 
17.8 4.8 Ci. Cu. NNE 

vu°  U7  p. 

2 58, 99 25,5 
29.6 

22 77,7 NE  quad. 
15.2 

8 Ci.-S. Cu. 
3 58,23 26.8 32.4 23 77 

NE 

15.7 

8,7 

A.-Cu.            ESE 
S.-Cu. 

dp. 

4 59.26 26.3 30.4 
23.6 

81 .       ENE 

13.9 
8,8 Ci.-S. 

S.-cf. 
NE 

2.8 

#°  a.    0    vi^   rp   p^ 
5 60,90 25.5 30,4 22,5 71.5 

NE 
15.8 

8.2 

Ci.-S. 
Cu. 

no  a.  c°  e  p. 

#  a. 

6 60.70 26.1 
.30.9 

22.7 
71,7 NE  quad. 15.7 

5.3 
Ci.-Cu. 

Cu. NE 
2.3 

7 61.25 
25.5 29.5 22.8 

73,7 NE  quad. 18.9 
6.2 

A.-Cu.              SE 
S.-Cu. 

.  NE 

p2  a. 

8 61,62 
24.8 

29,6 

22 

76,8 

NE 

18.4 
9.3 

Ci.-S. 

S.-Cu. 
,8 

•""p. 

9 61.48 
25.6 29.7 

22 

76.7 

N,  E 

14,3 

8.2 

A.-Cu. 
S.-cf. 

NE 
10 61.45 

24.8 29,2 21.8 79 

N,  NE 

14,5 
7 

Ci.-S. 
Cu. 

ii2  a.  0  p. 
d  p. 

11 

61,04 
25.3 29,1 

22,1 73 NE 
14,5 

7 

A.-Cu. 
S.-Cu. 

NE 

12 

60.96 25 
29.6 

22.5 78,2 
NE 17,1 

8.3 Ci.-S. 

S.-cf. 
NE 

13 60. 29 
25.3 30.4 22.5 81,2 ENE,  NNE 16.6 

6,8 

A.-Cu. 

Fr.-N. 
NE 

1,8 

do  a.  #  p. 

14 

59.58 25.8 31,1 22.9 81,4 NE 
14.6 5,5 A.-Cu. 

Fr.-N. 

E,  NE 

2.8 

d°  a.  d2  #  <;,  p. 

d  #  T°  Z'  p. 
15 

59.46 25.4 
30.8 

22.6 81,4 NE  quad. 14.5 
5.3 A.-Cu. 

S.-Cu. 4.8 

16 59.47 25.7 
29.5 23 

82 

NE 14.9 
7.5 

Ci.-Cu. 
Fr.-N. NE 1.6 

d  r-P  a.  #°  p. 

17 59.04 
26 30 

23,5 83.5 
N,  NE 

13.9 
7.8 A.-Cu. 

S.-cf. 

NE 

.8 

#  r^  a. 

18 58.94 26.4 
31 

23.3 78.2 
N,  NE 

13.5 6.3 

A.-Cu. 
S.-cf.,  Cu. 

19 59.07 26.7 
32 23.5 

78.5 
Variable. 

9.8 4.2 
Ci. Cu. NE 5.1 

n  a.  r^2  0  p_ 
20 59.21 27.2 

33 
23.6 79.8 

N,  E 9.2 
5 Ci. 

S.-Cu. 
ENE 

<j  P- 

21 58.64 27.4 32.6 24 73.8 N.  ENE 13.9 5 
Ci.,  A.-Cu. 

S.-Cu. 

22 58.95 27.5 31.5 24.1 75 ENE 12.7 4 Ci. 
Cu. 

NE #°da. 23 59.03 27.3 32 24 77.2 NE  quad. 13.2 
5.8 

Ci. 

S.-Cu. 
NE 

.3 

S°P- 
24 58.79 26.9 

31.5 23.1 

76 

NE  quad. 

12 

3.7 
Ci.-S.,  Ci. 

Cu. S 25 59.27 26.5 31 22.5 
70.5 N 13.2 

5.2 

Ci.-S. 

Cu. 
26 59.59 26.8 31,9 

23 
70.5 ENE 

14.8 4.7 Ci.-S.,  Ci 

Cu. 
27 59.31 26.9 32,1 23,1 71.5 

N,  ENE 
16 

3.8 
Ci. Cu. na. 28 

Mean 

Total 

58,73 
27 

32,1 
23 

70.2 
ENE 14.5 

4.3 

Ci. 

Cu, 

11°  a. 

759. 71 26.1 30.8 22.8 
76.4 

14.6 

6.2 * 23,1 

iFrom  five  observations  only. 



METEOROLOGICAL   BULLETIN. 

41 
METEOROLOGICAL  DATA,  ETC.— Continued. 

ORMOC. 

[0  =  11°  00'  N;  X  =  124°  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

Day. 

Temperature. 
a-fl 

0  o3 

Wind. Clouds. 

6  • 

P  03 

Miscellaneous. 

d 
03 

a 
a 

*s 

S 

1 
Prevailing  |    Force Amount 

(mean). 

Prevailing  form  and  its  direction. 

direction. 
(mean). 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 17 
18 
19 20 

21 

22 23 

24 25 

26 
27 28 

Mean 

Total 

mm. 

758. 70 
59.14 
58.43 
59.50 
61.12 
60.92 
61.37 
61.75 
61.58 
61.38 
60.74 
60. 49? 
60.26 
59.76 
59.42 
59.42 
59.32 
59.36 
59.28 
59.40 
59.14 
59.18 

59.32 
59.12 
59.66 
60.03 
59.59 
58.62 

23.8 

23.7 
25.4 
26.2 25 

26.3 

25.2 
23.6 
23.6 
24.1 

25.4 
23.6 
24.6 

24 
24.2 25 

24.6 

24.4 
25.6 
24.8 
25.3 
26.2 
24.6 24 

24 

24.8 
26.4 
26.1 

30.6 
29.7 
29.8 
31.8 
31.6 
30.8 
30.3 

27.2 
29.3 
30.9 
31.3 

26.6 

30.5 
27.3 
27.8 

29.5 

27.2 27.5 

30.3 
30.6 
29.5 
31.8 
30.6 

31 
31.2 
32.2 
32 
32.1 

17.1 
17.8 
20.5 

21.7 
18.3 
22.7 
22.2 
22 
20 
18.5 
20.6 
22. 1 

20.2 
21.3 

21.2 
21.7 
22.5 
21.3 

22.1 
20.6 
21.2 
22.7 
20.6 

19.^ 
18.2 

19.7 
20.8 

20.4 

Per  ct. 
67.8 
79.7 
81.5 
71.3 
69.5 

67.7 
66.6 
83.8 
82.9 
75.5 76.8 

88.6 82.8 

87.3 
83.5 

83 
86.2 

86.3 
84.5 

83.5 81 

78.7 
85 
79.5 
76.3 

73.2 
65.7 
67.7 

NE  quad. 
Variable 

NE 

NE  quad. 
Variable 

E 

NE N 
Variable 

N  quad. 

N 
NE,  SSW 
Variable 
Variable 
ENE 

ENE,  SE 
SSE,  S 

Variable 
Variable 
Variable 

SE  quad. 
Variable 

SE 
SSE Variable 

Variable 
NE 

Km.p.h. 

7 
6.2 
6.2 6.4 6.9 

9 6.1 
5.6 4.6 
4.7 
4.8 

5.1 

6.4 
4 5.3 

5 4.8 

3.9 
6.5 4.2 4.8 

5.4 4.6 
6.7 

7.4 
5.8 
6.6 

7.5 

0-10. 

3.5 
8 

7.2 5.5 3.8 

5.7 
8.8 
9.5 
5.3 
6.3 
7.7 
9.8 
4.5 

6.7 
4.7 

8.3 9.8 

8.2 

4.8 

4.2 
7.2 4.8 

5.2 

3.2 3.5 
2.2 
3.2 
3 

Ci.                    SE 
Ci.                    SE 

Ci. Ci                   ESE 
Ci.                    SE 
Ci.                       S 

Ci.-S. 
Ci.-S. 
Ci.                     SE 

Ci. Ci.-S. 
Ci.-S. 
A.-Cu.           ENE 
Ci.-S. 

Ci.                  SSE 

Ci.-S. 

Ci.-S. Ci.-S. 
Ci.                     SE 
Ci.                     SE 
Ci.-S. Ci.-S.,  Ci. 

Ci.                       S 
Ci.                       S 
Ci.                    SE 
Ci.                    SE 

Ci. 
Ci. 

Cu.          E,NNW Cu. 

Cu.                     E 
Cu.                   NE 
Cu.                ENE 
Cu.                      E 
Cu.           E,  ENE 
Cu.                      E 

Cu. Cu.                      E 
Cu.                ENE 
Cu.                   NE 
Cu.                ENE 

Cu.-N. Cu.            E,ENE 
Cu.                      E 

Cu.-N. 
Cu.-N.            ESE 
Cu.                 ESE 
Cu.                      E 
Cu.                     E 
Cu.                     E 

Cu. Cu.               SE,E 

Cu.                      E 

Cu. Cu.                      E 
Cu.                     E 

mm. 

„___. 

.8 

"5~i" 

2 
3 5.6 

6.1 
2 
6.4 

8.9 

"~L3' 

______ 

XI  a.  u>  p. 

n  a.  O  -J^  p. 
d  a.  p.  #  p. 

na. n  a.  d  p. d  a.  p. 

•  a. 

#a.  p. 

na. 

n  a.  d  p. 

#°  =  a.  d  a.  p. 

d  #  a  p. 

•  a.  dp. 

#da.  0°#°p. •  a.  p.  d  p. 

•  da.  p.  =  p. 

•  =  da. 

n  a.  d  <  p. 

n  a.  d  T  P- 

•  a. 

-CL  a.  T  •  ̂   p. na. 

na. 
na. 
na. 
na. 

759. 86 
24.8 

30 20.6 78.4 
5.8 

5.9 
49.8 

TACLOBAN. 

[0  =  11*  15'  N;  X  =  125°  00'  E;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

mm. 

°C. 
°C. 

°C. 

Per  ct. 

0-n. 0-10. 
mm. 

1 759. 43 
24.7 

30.2 
20.6 74.3 NW 0.8 5.5 Ci.-S. WNW S.-Cu.               NE 

n2  a.  .v2  ̂ o  p^ 

2 59.56 25.7 
32.2 21.7 79.3 NW 

.8 
7.8 

Ci. 
WNW,  SW Cu.                ENE C2  ©°  U^2  p. 

3 
4 

59.03 
60.06 

25.6 
26.5 

30 
32.7 

23.2 
23.9 

89 
77.7 WNW 

E 

.8 

.7 
9.7 6.8 Cu.-N.           ENE 

Cu.                ENE 
7.1 

^  a.  #  p.  d 

Ci.-S. sw 
5 61.58 25.7 31.8 21.3 80.1 

NW,  NE 1 6.3 Ci.-S. w 
S.-Cu.,  N. 

9.6 

n  a.  0  p. 

6 61.49 
26.6 

31.2 
23.3 73.8 

ESE .8 7.7 Ci.-S. w Cu.                ENE 4.6 
•  a.  p. 7 61.87 26.2 31.5 23.2 

70.3 
E 

1.5 

7.8 Ci.-S. Cu.-N.           ENE 
da.  ̂ 2 p. 

8 
9 

62.16 
61.99 

24.3 

25.4 
26.6 

30 
23 
22.9 

85.3 
78.8 

N NW,E 

-.8 

.8 9.7 
6.8 

Cu.-N.           ENE 
Cu.                   SE 

14 

d  a.  #  a.  p. 

Ci.-Cu 

SE 

10 
61.84 

25.6 
30.8 22.2 75.7 

NW,  ESE 

1.3 

7.3 Ci.-S. SW S.-Cu.           ENE 

<n72  a.  d  p. 

11 61.07 26.4 31.8 22.7 72.8 E 1 

6.7 

Ci. Cu.                  NE 7.6 

07°  n  a.  #  p. 

12 13 
61.08 

60.76 

24.6 
25.6 

27 

31.5 
22.7 22.5 

87.3 
83.5 N  quad. NNW,  SSE 

1 
.5 

9.5 

7.7 

N.'               N,  NE 
Cu.-N.,  N.  NE,E 

26 

16.3 •  a.  p.  d  p. 
#  '^  p. A.-Cu. ESE 

14 
15 

60.36 

60 

23.8 

25.8 

26 

31 

22.6 

22.2 
90 
79.3 

Variable 
WNW,  E 

.5 1 9.2 7 
N.                        E 
Cu.-N.      E,ENE 

20.4 
21.8 

•2Q#a.p. 

•  r^2a. 

Ci. SSW 
16 59.86 25.4 28.9 22.2 86.3 N .8 8.5 

1.7 

N.Cu.-N.E,ENE 6.9 •  a.  p. 
17 60.03 24.5 

29 23 
87.2 

NW 

.5 
Ci.-S. 

SW 

N.           E  by  NE 8.6 
#  a.  p. 18 59.90 

24.8 27 22.8 
88.5 NW,  SSE .8 

7.3 
Ci.-S. w Cu.-N.       E,ESE 9.6 

•  a. 

19 59.83 26.5 

31 
23.2 82.3 

SE 
.5 6.7 

Ci.-S. w Cu.                    SE 

.5 
•  da. 

20 59.73 26.8 31.5 23 80.8 

SSE 
.8 

4.5 
Ci.-S. w Cu.                 ESE 21 59.48 26.5 31.5 23.3 82.2 ESE .8 

4.2 
Ci.-S. SW Cu.         ESE,  SE 

na. 

22 59.75 27.2 32.5 23.9 77.5 
SE 

1.2 
4.3 Ci.-S. w Cu.          SE,  ESE 23 

59.80 25.7 

31 

23.4 
86.2 NW,  NE 1 5.5 Ci.-S. 

SSW 
Cu.,N.     ENE,E 10.1 #  a.  p. 24 

59.63 26.4 

31 

23 
77.5 

SE 
1.2 5 Ci.-S. 

SW 

Cu.                 ESE 1.3 

•  a. 

25 
59.96 26.6 31.8 22 76.2 

SE 

.8 

3.5 
Ci.-S. Cu.                 ESE 

n  a. 

26 
60.42 

26.8 32.5 22.7 73.3 
Variable 1 5.5 Ci.-S. 

SW 

Cu.                ESE 27 
60.28 26.3 

32 

22.7 73.3 

SE 
.7 

4 

Ci. 

Cu.-N.            ESE 
da. 

28 

Mean 

Total 

59.26 26.5 32.5 21.9 
72.8 

NW,  ESE .7 4.3 Ci.,  Ci 

-s. 

Cu.                 ESE 1 

n2  a.  r^  d  p. 

760. 36 25.8 
30.6 22.7 80 .9 6.7 

165.4 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CAPIZ. 

l(p  =  ll°  35'  N  ;  X  =  122°  45'  E  ;  barometer  above  sea,  6   meters;   gravity  correction  not  applied,  — 1.81  mm.] 

^ 
§ Temperature. 

^    • 

Wind. Clouds. 

^a 

B^ 

a 

^^ 

^^• 

Day. 

s 
a 
0 a 

!3 

ga 

Prevailing  form  and  its  direction. Miscellaneous. 

?3 

i 
1^ 

>< 
a Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 

Upper. 

Lower. 

1 
2 
3 

mm. 

°a 
°c. 

°c. 

Per  ct. 

0-12. 0-10. 

mm. 

i            6 

1            7 '           8 

9 10 
11 

12 13 
14 
15 
16 

. 
IIIIZI  I 

d°  a.  d  T  <i  p. 

:                                   1 

j 
1 

759. 90 25.7 28.9 
20.9 

86.7 NE 
0.5 8.2 

Ci.-S. N.                     NE 

3.8 

17 
59.48 

26.2 28.8 22.2 
86 NE 

.7 

8 Ci.-S. N.                NE,  E 

<  P- 

18 

59.50 26.4 29.3 
21.9 

83.8 
ENE .3 7 Ci.                       E S.-Cu.              NE .5 

19 

59. 40 26.7 29.7 22 86.5 ENE 

.3 
7  2 

Ci.-S. Cu.-N.               SE 

d  a.  T  P- 
20 

59. 42 27.3 29.9 
22 83.8 

NE 
.3 5 Ci.-S. Cu.                    SE 

21 

59.17 27.4 30.3 22.6 
83.3 E .3 

4.5 

Ci.,  Ci.-S. 

S.-Cu.                SE 

<p. 

22 
59.38 27.6 30.5 22.9 

79.3 
ENE 

.3 5 Ci.-S. S.-Cu.               NE 
23 

59.51 
26.6 29.8 

22 83 NEquad. .8 
6.7 

Ci.-S.                SE 
S.-Cu.       *■          E 

37.3 

•-  ̂ °P- 
•      24 

59.16 
25.9 29.7 21.2 

87.2 
NE  quad. 

.3 

5.3 Ci. 
S.-Cu.                  E 25 

59.64 25.5 29.4 20.3 NE,  E 

.3 

4.2 Ci.                     SE Cu.                      E 
n  a.  vx'  07  p. 26 

60.11 26.2 29.8 20.6 84.5 

E,NE 

.5 

4 Ci.-S.      SE,  ESE S.-Cu.                  E n.  a.  q.72  p. 27 
59.84 

26.8 
30.4 21.6 82.5 ENE .7 5.3 Ci.                     SE Cu.-N.,  Cu.        E 

r^°a. 

28 

Mean 

Total 

59. 39 26.4 
30.2 20.4 

83.8 NE 

.7 
3.3 

Ci.-S.             ESE Cu.               E,  SE 

759. 53 26.5 29.7 21.6 
84.2 

.5 5.7 
41.6 

i 

CALBAYOG. 

l(f)  =  12°  04'  N;  \=:124''  36'  E;  barometer  above  sea,  4,1  meters;  gravity  correction  not  applied,  — 1.80  mm.] 

10 

11 
12 13 

14 
15 
16 
17 
18 
19 20 

21 

22 
23 

24 
25 26 
27 
28 

Mean 

Total 

mm. 

759. 65 
59.67 
59.46 
60.53 
62.03 
61.86 
62.57 
62.43 
62.32 
62. 30 

61.74 
61.77 
61.16 
60.77 
60.16 
60. 28 

60.22 
60.06 
60.10 
59.88 
59. 89 

60.04 
60.18 
59.75 
60. 26 
60.64 
60.44 
59.72 

760. 71 

24.1 

25.2 
25.2 
26 
24.8 
25.4 

24.4 25 

23.9 
24.1 25 

23.5 

24 

24.2 24.8 

24.6 
24.9 
24.6 

25.4 
26.4 

26.2 
26.6 
24.7 

25.3 

25.1 

31.5 

30.2 30.8 

31 

29.9 

29.2 
30.5 
30.5 

31.2 24.5 

26.5 

30.5 27.6 

29.6 
29.8 

31.5 

29.' 

17.5 
20.5 
20.8 
21 

18.8 
20.7 
20.3 

20.4 19.8 
20 
21 

22.3 
21.3 

22 
20.5 21.4 
22 

21.5 
22.5 
21.8 

22.5 22.7 

21.3 
20.3 

19.5 
21.8 
21.3 20 

20.9 

Per  ct. 
78.1 

81.7 84.8 78.7 

75 
76.2 78 

75 

84.2 
80.7 

80.2 
91.2 
88.7 

91.2 
85.2 
90.3 
88.8 

90.5 
88.7 
85.5 

86.2 

83 
90.8 

84.3 

84.1 

N 
N 
N 
N 
N 
N 

N,  NE 
N,  NE 
N,  NE 
N,  NE N 

N,  NE N 
N 
N 

N,  NE N 
N 
N 

N,  SE 
N,  SE N 
N 
N 

N,  NE N 
N 
N 

0-10. 

6.3 

7.2 
6 

7.2 
6.2 

5.8 

6 

8.2 6.5 
8.3 
6.3 
7.5 
6.3 
6.8 
5.5 

5.2 5.8 5.5 
6.5 

5.5 
4.3 

5.2 5.2 

5 

6.1 

Ci.,  A.-Cu. 
Ci. 
Ci. 

Ci. 

Ci. Ci. 
Ci. 
Ci. 
Ci. 
Ci. A.-Cu. 

Ci.-S. 
Ci. 
Ci.-S. A.-Cu. 

Ci.-S. A.-Cu. 

Ci. 
Ci. 
Ci. 
Ci. A.-Cu. 

Ci.-S. 
Ci. 
Ci. A.-Cu. 

Ci.,  A.-Cu. 
Ci.,  A.-Cu. 

SE 
SE 
SE 
SE 
SE 

E 
NE 

.  NE 

S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. S.-Cu. 

Cu.-N. S.-Cu. 

Cu.-N. S.-Cu. 

Cu.-N. S.-Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 

E 
E 
E 
E 

E,  NE NE 
NE 
NE 
NE 

NE 
NE 
NE 

NE 
NE 
NE 
NE 
NE 
NE NE,  E 

NE 
E 

NE,  E 

E 
E 
E 
E 
E 

0.3 

10.9 

9.4 15.5 

11.9 

1.5 
4.3 

5.3 
9.7 

.3 

.5 

d  u/O  <  p. 

P  <^  p. 

^  <,p 

=  a.  uy°  <,  p. 

=  a  /-°  #  ̂   • 

/'°dp. 

p°a.  ̂   p. 
/-^  •  <  p. 

d  #  a.  p. 

d  a.  p.  #o  T  ̂' 

d  #  a.  p.  <  p. 

A°a. 

^  a.  d  T  P- 

»°  ̂   P 

)  a.  y  ' 

^a.  p. 

•  ̂   p. 

pp. •  p. 

=  a. 

=  a. 

=  a.  rA°  p  p. 

d  =  a.  #°  p. 

pp. 



METEOROLOGICAL   BULLETIN. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

LEGASPI. 

[^rzilS**  09'  N;  X  =  123''  45'  E;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 

43 

Day. 

Temperature. 
6 

Wind. Clouds. 

^B 

rj    03 

•^  be 

^a 

•si 

Miscellaneous. 
03 

cu B 

1 
S 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 

16 
17 18 

19 20 

21 
22 
23 

'24 

25 
26 

27 28 

Mean 

Total 

mm. 

759. 75 
59.79 
59.47 
60.39 
61.94 
62.10 
62. 49 
62.56 
62.35 
62.25 
61.85 
61.87 
61.46 
60.96 
60.33 
60.40 
60.20 
59.96 
59.96 
59.74 
59.63 
59.88 
60.10 
59.55 

60.14 
60.60 
60.38 
59.74 

24.6 

26 
26.2 
26.2 
26.1 

25.6 
26.2 
26.3 
25.8 
26.1 

25.4 
24.8 
22.8 
22.7 

26 

26.4 
25.6 
25.1 
25.8 
26.7 
27.3 
27.3 

25.9 
26.8 

26.9 
26.9 
27.1 

25.8 

29.5 
30.5 
29.9 

31.2 
30.9 29.7 29 

31.4 
30.4 
31.1 
31 
27.5 
24.7 
23.9 

30.2 
31.1 
28.9 
26.5 
29.8 

31.1 
31.4 
31.7 
30.5 
30 
31.2 
31 

31.1 
31 

22.1 

22.1 23.5 

24 
23.4 
23.2 
23.1 
24.4 
22.9 
20.6 

18.1 22.1 
21.9 
21.5 

23 23 

23.1 
23.4 
23.4 22.6 

25 24.7 

23.5 22.5 23 

22.2 
22.4 

24 

Per  ct. 
77.5 
78.1 

79.7 
79.5 
73.8 

81.3 70.6 
71.3 

75 

71.5 74.8 

79.3 94.9 

95.2 

81 83 

87.3 
89.5 

88.4 84.8 

81.2 80.3 

87.2 79.8 

73.4 75.5 
76.5 
86.7 

NE 
NE 
NE 
NE 
NE 

E,  ENE E 
ENE 

ESE,  ENE 
ENE 
NE 
NE 
NE 

NE,  E 

NE,  E 

NE NE,  E 

NE 
E 

NE,  E 
E 
NE 

NE E 
E 

E,  ENE NE NE,E 

Km.  p.  h. 

11.7 
7.5 7 
9 

13.6 
14.8 
18.8 
14.6 

8.3 9.5 
11 

15.7 14.7 

10.2 11.6 
10.8 

11.4 

7.4 

6.2 

0-10. 

6.3 
4.7 
8.2 
4.3 
2.2 

5.2 
2.7 

6.2 
5.7 4.7 4.7 

8.7 9.7 

10 

2 
5.8 

9.5 
6.7 7.5 
2.7 
3.3 
2.3 
6.5 

4.7 
.8 

3 
6.2 5.3 

Ci. 
Ci.                      S 
Ci.-S.                W 

Ci. Ci. 

Ci. 
Ci. 

Ci. Ci.                WSW 
Ci.               WNW 

Ci. 
Ci.-S. 

Cu.                ENE 
Cu.                ENE Cu. 

Cu.                   NE 
Cu.              NE,  E 
Fr.-N.         NE,  E 

Cu.                   NE 
Cu.-N.             NE 
Cu.                   NE 
Cu.                   NE 
Cu.                   NE 
Fr.-N.    NE,NNE 

N.                     NE 
N. 

Cu.               NE,  E 
Cu.-N.           ENE 

N. 

Fr.-N.      E,  ENE 
N.              E,  ENE 
Cu.                      E 
Cu.                       E 
Cu.                      E 
N.                   ENE 
Cu.            E,  ESE 

Cu. 
Cu.                      E 
Cu.-N.           ENE 
Cu.-N.           ENE 

mm. 

4.8 
.3 

.8 

1.5 

.5 

169.7 

140.2 

9.6 
25.7 

17.5 
31.5 

.8 "2~5" 
13 

1.5 

'13 

4.3 
3.6 

d2  a.  p. 

d  a.  u^  p. 

d°  a.  m  p. 

d  a.  #  d2p. 

d°  a.  p  p. 

Op. 

=  p°a. 

=  a. 

=  a. 

do  a.  p. 

•  d  a.  p. 

d^a.  #  a.  p. 

#a.  p. 

dOa.  #p. 
d  #  a.  p. 

#da.  p. 
•  a.d^p. 

=  a. 

•  da.  p. 

=  a. 
=  a. 

•  a.  p. 

#a.  p. 

A.-Cu. 

Ci.,  A.-Cu. A.-Cu.           ESE 

Ci.-S. 
Ci.-S. 
Ci. 
Ci.           SE,  SSE 
Ci.                 SSW 

Ci.,  Ci.-S. 
Ci.             SW,  W 

Ci. 
Ci.,  A.-Cu. 

10.2 
10.9 
8.3 

10.2 
9.6 

9.7 

760. 71 25.9 29.9 
22.8 80.6 

10.9 
5.3 

462. 7 

*  ATIMONAN. 

[0  =  14**  00'  N;  X  =  121°  55'  E;  barometer  above  sea,  7.8  meters;  gravity  correction  not    applied, — 1.74  mm.] 

mm. 

°C. 

°a 
°C. 

Per  ct. 
0-12. 0-10. 

mm. 

1 759. 98 25.7 
31.4 

22.-6 

74.6 NE 1 5.3 Ci. Cu.                      E 

11°  =o  a.  d  p. 

2 60.15 25.3 
29 23 

81.2 N  quad. 
1 8.8 Ci. S.-Cu.              NE 4.8 

07°  a.  d  #  p. 

3 59.55 25.7 30.3 22.5 84.6 
N  quad. 

.7 

8.3 Ci. 
ENE,E 

S.-Cu.,  (^u.      NE 

^°  p. 

4 60. 62 
26 

31.6 24.3 85.1 NNE,  ENE 1 7 Ci. E S.-Cu.              NE 

8.1 #  a.  d  0^2  p. 5 61. 99 26.8 
32.3 

24 
74.4 

ENE,E 

.8 

4.2 
Ci. 

SSE 
Cu.                ENE 

0^2  a.  p.  w°  p. 

n  d  a.  #  ̂ 2  p. 6 62. 39 
24. 8 28.3 21.4 87.4 

ENE 

1.2 

6.2 

Ci. 

SSW,  S 
S.-Cu.         E,  NE 

15.7 7 63.11 25.8 30.8 
23 

77.5 NE 2.3 5 Ci. E S.-Cu.,  Cu.      NE 1.3 
/'°  •  a.  p.  07°. 

8 62.73 26.2 30.8 23.6 77 NE 

1.2 

5 
Ci. 

E Cu.           E,  ENE 

^2  (JO  ̂ O  p_ 

9 62. 40 24.8 32.4 
19.1 

.81.6 
N,  SW 

.8 

2.5 

Ci. 

SE 
Cu.,  S.-Cu.      NE 

ii2  =  a.  Q7°  p. 

10 62. 38 26.6 32.3 23.5 79.3 

NE 
.8 

4.2 
Ci. 

SSW,  S 
Cu.                   NE 

07°  a. 

11 
62. 21 

26.8 32.5 23.3 76.1 NE 1 3 

Ci. 

Cu.                   NE 
07°  11°  a. 

12 
62. 49 26.5 31 23.5 

76.8 NE 
2.5 8 

Ci. SE 
Cu.,  S.-Cu.      NE 

44.2 
/"  d  #  p. 

13 
62.62 

23.5, 

24.7 22.1 91.1 NE 3.8 10 
Ci.-S. 

N.                     NE 
26.2 

/'°  •  a.  p. 

14 62.16 

22.9' 

23.4 21.6 94 NE 2.5 10 Ci. N.                     NE 
25.1 

/'^•a.p. 

d  a.  p. 

15 60.38 25.1 29.6 22.1 87.3 
N  quad. 

.7 

6.7 
Ci.-Cu. E S.-Cu.     NE,  SSE 

16 
60.66 26.5 32.3 21.5 82 NE  quad. 1 

5.8 
Ci. SW 

S.-Cu.    ENE.NE 

n.°  a.  d  p. 

17 
60.64 25.2 26.3 

23.6 89.5 
NE 

1 
7.3 Ci. 

S.-Cu.              NE 7.2 

xi°  #°  a.  d  p. 

18 59.96 26.1 30.6 23.6 87.8 
NE 

.7 

4.7 

Ci. E S.-Cu.               NE 

8.4 

=°  d  a.  #  m°  p. 

19 59.81 25.8 30 
22 

88 NNW 

.5 

7 
Ci. 

S.-Cu.  NEquad. 
11°  =°  a.  #°  d  p. 

20 
59.83 26.5 

30.2 

23 

84 

NNW 

.5 

4.5 

Ci. S Cu.               SE,  S 

ii2=oa.  ^°p. 

21 59. 62 27.4 32.2 
24 

84.8 NE 

.7 

6.5 Ci. SSE,  S 
S.-Cu.         NE,  N 

1.3 11°  a.  <°p. 

da.  <°dp. n.^  =^  a. 
22 59.85 27.8 31.7 24.1 82.3 NE  quad. 1 

7.5 

Ci. S S.-Cu.               NE 23 
60 26.8 32.7 22.5 83.5 NE .7 5.7 

Ci. 

E S.-Cu.               NE 
24 59. 38 

26.2 31.4 21.9 84.2 Variable 

.5 

5 Ci. 
S.-Cu.    Variable 

JD.2  =:0  a.  d  p. 

25 
59.70 27 31.8 23.4 84.1 NNW 

.8 

5.3 

Ci. Cu.                   SE 1.8 

p  a. 

26 
60.54 25.8 32.8 20.5 82.8 NNE 

.8 

2.3 

Ci. 
Cu.,  S.-Cu.         N 

xi2  =o  a. 
27 

60.42 27.5 32.2 
24.6 79.2 

NE 
1 

5.7 
Ci. S.-Cu.                 E 

n.°  a.  o7°  p. 

28 

Mean 

Total 

59.92 27.3 31.7 
24.5 78.5 NNE,  NE 1 6.7 

Ci. 

S.-Cu.           ENE 

3.6 

d°  072  p. 

760. 91 
26 

30.6 22.8 82.8 1.1 
6 

147.7 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

[0  =  14"  49'  N;  X  =  120*'  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied, — 1.71  mm.] 

Day. 

Temperature. 

If 

Wind. Clouds. 

Miscellaneous. 

>< 

a 
Prevailing 

direction. 
Force, 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 

I 
9 10 

11 

12 13 

14 15 
16 

17 
18 
19 20 

21 

22 23 

24 
25 
26 
27 28 

Mean 

Total 

mm. 
759. 37 
59.64 
59.39 
60 
61.58 
61.99 
62. 23 
62.02 
62.13 
62.06 
61.96 
62.09 
61.79 
61.08 

60.12 
60.34 
60.08 
59.48 
59.40 
59.42 
59.06 
59.28 
59.52 
58. 82 
59.34 
59. 93 
59.89 
59.50 

24.8 

24.4 

25.2 
26.5 
25.3 

25.2 
26.2 
26 
24.4 
25.4 
25.2 2.5.8 

25.3 

25.7 
25.7 
26.5 
26.8 
27.9 

26.6 
26.6 

27.7 
27.7 
26.9 
27.5 

26.1 
26.9 
26.4 
26.8 

30.5 

30.4 31.6 
32.9 
29.3 

29 
31.5 

31 
31.3 

32 32.4 

32 30.5 
31.3 
29.9 

33 33 

33 33.6 

32 

33.9 

33.2 
32.9 
32.6 
33.1 
33 

33.4 34.2 

20 

18.9 

19.4'
 

21.1 
23.2 
23.3 
21.8 

22.8 

19.1 20.9 

20.2 
20.4 
22.2 
22.2 
23.2 
20.9 
21.5 
23.6 
22.5 
22.7 
23.6 23 

22.6 

24.2 

22.2 
23.4 
20.5 

21.2 

Per  ct. 
78.8 

81 
83.8 
80 86.8 

83.2 69.8 

69 
82.7 
81.5 
84.2 

73.2 

64 
64.6 
71.8 
70.3 

70.6 
70.8 
78.8 

82 77.2 74.6 

76.7 
74.2 
81.3 
75.4 71.2 

70.5 

NNE,  ENE 
NNE 
NNE 
NNE 

E 

E  quad. ENE 

NE 
NNE 
NNE 
NNE 

NE  quad. 
ENE 

NE  quad. 

NNE,  ENE 
ENE 
ENE 

ENE 
NE  quad. 
NNE 
NNE 

NNE 
NNE 
NNE 

NNE 

NE  quad. 
NNE 

0-12. 

1.7 
1.3 
1.3 

1.4 1.7 
1.3 

2.2 
1.7 1.3 
1.4 
1.3 1.6 

2 

1.7 

1.5 1,6 
1.8 

L4 1.6 
1.8 
1.3 

1.7 
1.4 
1.5 1.5 

1.2 

1.4 
1.7 

0-10. 

5.7 
7.8 
7.8 
5 
8.8 

8.5 6.8 
7 
7 

5.8 4.7 
5 

6.3 9.7 

8.5 
6.3 6.3 

7.7 

8.2 6.7 
6.5 5.8 
6.8 
6.8 
3.7 
3.5 3.8 

3.7 

Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S.                SE A.-Cu. 

Ci.-S. Ci.-S.               SW 

Ci.-S. Ci.-S.             SSW 

Ci.-S. A.-Cu.                E 

Ci.-S. A.-Cu.    ESE,  SE 

Ci.-S. A.-Cu. 

Ci.-S. Ci.-S.                SE 
A.-Cu.                E 
Ci.-S.                SE 
Ci.-S.  WSW,  SW 

Ci.-S. 

Ci.-S. Ci.-S.           WSW 

Ci.-S. 

Ci.-S., 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Cu.               ENE 
Cu.                      E 
Cu.                ENE 
Cu.                ENE 
Cu.-N.           ENE 
Cu.-N.Cu.,  ENE 

Cu.                ENE 
Cu.                ENE 
Cu.           ENE,  N 
Cu.         ENE,  NE 

Cu.                   NE 
Cu.                 ENE 
Cu.                ENE 
Cu.-N.           ENE 
Cu.-N.                 E 

Cu.                      E 
Cu.        ENE,  NE 
Cu.-N.           ENE 

Cu.                      E 
Cu.                      E 
Cu.                      E 
Cu.                ENE 
Cu.                ENE 
Cu.                      E 
Cu.                ENE 
Cu.                ENE 
Cu. 

Cu. 

mm. 

11°  a.  oo  a.  p. 

j:L-a.00;_;°a.p.viy2p. 
n  O  a.  uy  a.  p. n.-  uy°  a.  =  a.  p. 
pOa.d°a.  p. 
u.°a.  d°M.  p. 

=°  a.  oo  p. 

oo2  a.  p. 

jq2  a.  oo~  a.  p. 

n?  =  a.  oo2  a.  p. ii2  a.  oo-  a.  p. 
ii2  a.  oo  a.  p. =°  a.  oo  p. d°  '-N  a.  oo  p. 

=°  a.  oo°  p. 

nP  a.  ̂   )2  oo  a.  p. 
ao  r-  =p  a. 

OO  a.  #  T  ̂   p. 

T  <  ̂ -p. 

oo  a.  p.  T  P- 

ooa.  p. 
ooa.  p. 
n  0°  a.  oo  p. 

n.  a.  oo2  a.  p. n  =  a.  oo  a.  p. 
-Q.2  =  a.  oo  a.  p. 
nP  =°  a.  oo  p. 

760. 41 26.1 
32 

21.8 
76 1.5 

6.4 
3.5 

1 1 

SAN  ISIDRO. 

[0  =  15°  22'  N;  X  =  120*'  53'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied, — 1.( 

mm.] 

Mean 

Total 

mm. 

759. 85 
59.85 
59. 45 
60.22 
61.99 
82.38 
62.83 
62.52 
62.14 
62.14 
61.90 
62.26 
62.17 
61.45 
60.76 
60.80 
60.29 
59.94 
59.60 
59.49 
59.28 
59.40 
59.61 
58.98 

59.41 
60.10 
59.99 
59.60 

760. 66 

°C. 

23.7 

23.2 
24.4 
24.6 
25.2 
24.2 
24.2 
23.4 
24.2 
24.8 
25.3 25 

24.2 
24.5 
23.4 
25.4 26 

25.9 
25.6 
25.8 
26.4 
26.8 
27.1 

26.4 
26.5 
26.3 
25.4 
26.6 

25.2 

°C. 

28.5 
28.8 
30.1 

30.6 28.6 
29.6 
29 

28.5 
30.7 
30.5 

31.4 
29.7 
28.6 

29.2 
26.5 
30.6 

31.8 
30.9 
31.3 
33.4 
31.9 

32.  5 

33.9 32.9 

34 
32.4 
32.2 
33.6 

30.8 

°C. 

18.9 
17.2 
18.5 
18.5 
22 
21 
20.6 
18.5 
17 

19 18.5 19.5 21 

19.6 
21.1 21 

20.9 
22.2 
22.5 
21.8 22 

21.5 21.6 

21.6 
20 

21.5 

17.4 
19.1 

20.1 

Per  ct. 
68.7 
70.8 
72.5 

75 73.7 
76.2 

72.2 
73.2 
69.9 68.5 
69.5 
70.5 

67.7 

67.4 85.3 

73.1 71.1 
74.3 

81.8 

80.5 
76.2 
73.8 
71.2 73 

71.5 
65.5 
70.6 

63.4 

72.4 

ESE 

NW,  ESE NNW 
NNW 

E  quad. NNW 

NNW,  ESE 
Variable 
Variable 
NNW,  E 

N  quad. 
E  quad. NNE 

NNW,  ESE 
NNW 

Variable 
NNW.  ESE 

ESE 
Variable 

N  quad. 
ESE 

NE  quad. 
NNW 
N.  E 

Variable 
Variable 

E  quad. ESE 

0-12, 

1.4 

1.2 
1.8 

L7 1.2 1 

.8 

.7 

.6 

.7 

.9 1.1 

.6 
1 
1.5 

1.2 
.8 
.6 

1.2 
1.1 

.4 1.1 

.7 

.7 

0-10. 

4 5.3 
5.8 
3.8 

6.7 
8.3 4.7 

5.3 

5.3 

4 
6 
5.2 7.3 
7.8 
8.5 

6.2 5.8 

5.8 
7.8 5.8 

5 4.3 
4.7 
4.7 
3.3 

2.5 
3.2 
4.3 

5.4 

Ci. 

Ci.,Ci. 

Ci. Ci. 
Ci. 

Ci.-S. 
Ci. 
Ci. 

Ci. Ci. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci. 
Ci. A.-Cu. 

Ci.-S. Ci. 
Ci. Ci. 

Ci. Ci. Ci. 

Ci. 
Ci. 
Ci. 

E 

S.       ESE 

SE 

ESE,  SE 

SE 
SE 
SE 

SE 

E 
E 
E 

ESE 

ESE 
ESE,  SE 
ESE,  E 

SE 
SE 

SE 

SE 

S 
SE,S 

SE 

SE 

S.-Cu. 

S.-Cu. 

Cu. 
Cu. 
Cu. N. Fr.-Cu. 

Cu. 
S.-Cu. 
S.-Cu; 
Fr.-Cu. 

Cu.-N. 
Cu. 

N. 

N. 

Cu.- 

Cu. N. 

N. 

Cu.- 

S.-Cu. 

Cu. 
S.-Cu. 

S.-Cu. 

Cu.-N. S.-Cu. 
S.-Cu. 
S.-Cu. 

,-N. 

-N. 

ESE 

E 

NE,  E 

E,  ENE 

ENE.E 

ENE 

NE 
NE 

NE 
NE 

NE 
NE 
NE NE,E 

E 
ESE 

E 

NE 

4.6 

.5 

1.5 

ll=° 

^2  XI  =0  02  Q2  ̂  

vu2  n.2  Q2 n  a.  ̂ '^  oo  p. 
jQ2p. 

d°  a.  /Q  n.  p. 

viy2  a. 
n  a.  p. 

rt-  G°  a.  w-  p. 

n  =°  a. oop. 
n  a. 

jQ.  a. 

JD.O°a. 
d  a.  #°  p. n  a. 

n.  a. 

do  a. 

da.  ̂   T  d  P- 
=2  H  QO  a.  T  p. 

=2  £i  a. 

11=2  a, 

=°a. 

n  a. 
n.  a.  oo  a.  p. 
n.  =^  a.  ̂ ~  p. 
-Q-  ®2a.  oo  p. 



METEOROLOGICAL   BULLETIN. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

DAGUPAN. 

[0==16°  03'  N;  X  =  120°  20'  E  ;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 

45 

Day. 

Temperature. 

It 

1"
 

Wind. Clouds. 

|a 
1.1 

■ia 

Miscellaneous. 

s oJ a Prevaling 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevaling  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 12 

13 

14 15 

16 17 
18 

19 20 

21 
22 23 

24 25 26 
27 
28 

Mean 

Total 

mm. 
759. 49 
59.80 
59.57 
60.13 
61.44 
62.20 
62.20 
62.14 
62.20 
62.01 
61.97 
62.06 
61.71 
61.08 
60.68 
60.73 60 

59.52 
59.48 
59.46 
59.12 
59.15 
59.38 
58.70 
59.30 
59.88 
59. 89 
59.56 

25.4 
24.2 
24.9 
26.1 
25.8 
25.4 
25.9 
25.7 
24.7 

25.4 25.8 
25.7 
25.5 
26.4 
24.9 
26.5 
26.7 
26.8 
26.4 26.4 
26.9 
27 

28.2 
28.2 
27.4 
27.4 
26.3 
26.9 

32.7 
32.7 

30.4 31.5 
33.4 
30.7 
33.1 
33.1 
30.9 
33 
31.5 
31.8 
31 
33.5 
30.9 
33.6 
34.8 
34.9 
35.6 
32.3 
36 
33.8 
34.7 
36.1 
33.9 
33.9 
34.5 
33.5 

19.7 18 

18.8 21.3 
21.2 
22.3 
20.8 
19 

18.2 19.8 
20.6 
20.5 
21.6 
21.6 
21.4 
20.5 
21.2 
22.9 22.1 
22 
22.3 

22 22.5 
22.2 
21.5 21.8 
18.8 
20.9 

Per.  ct. 
64.9 
70.6 
76.5 
78.2 

74 
77.3 

64 63.8 
75.2 77.5 

74 
78.8 
65.8 

62 78.5 

74.2 
73.4 
73.5 
77.7 
82.7 
82.7 
79.1 
75.2 
76.2 72.3 
74.5 
70.1 
71.2 

S,  SE 
Variable 

NW NW 
SE  quad. 
SE  quad. 

S,  SE 
Variable 
NE,NW   . 
SE,  NW 
SE,  NW SSE,  S 
SSE,  S 

SE SE,  NW 
Variable 

SE SE  quad. 
SE,  NW 
Variable 
NW.NE NW,  E 

SE 
NW,  SE 
NW,  SE 
Variable 
SE,  NW 

Km.  p.  h. 
9.6 

8.3 11.3 

8.1 9.8 
8.5 

12.1 
15 

10.8 7.6 
10.9 9.1 

12.6 11.6 

8.3 10.9 
10.5 

10.7 
8 

12.3 
7.6 10.5 

10 

9.5 9.7 

9.3 
8.6 13.3 

0-10. 

5 
5 
5 
4.7 
6 
9 
5.5 

3.5 4 
2 

2.7 
3.7 4.7 

6.2 
6.8 

3.5 
3.2 
6.3 
8.5 
5.7 4.5 
4.8 
3.8 

3.5 
1.2 
1 

1.2 
2.8 

Ci. 
Ci. 
Ci. 

Ci. 
Ci. 
Ci.-S.,  Ci. 

Ci. Ci. 

Ci. 
Ci. 

S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu.,  Cu. 
S.-Cu.,  Cu. 

S.-Cu. 
S.-Cu. S.-Cu. 

S.-Cu. S.-Cu. 

S.-Cu. 
S.-Cu.,  Cu. 

Cu. S.-Cu. 
S.-Cu. 

S.-Cu. 
S.-Cu. 

Cu. Cu. 
S.-Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

mm. "'3^3' 

___ 

"64'8" 

'38"9' 

07  a.  jy  p. 

07  a. 

a^d^a. 

o7  a. 
viy  CD  a. 

•  a. 

d  a.  d2  p. 
doa. 

r^«p. 

Tp- 

=  a.  I^  #  p. 

Tp. 

A.-Cu. 

Ci. 

Ci. 
Ci.,  A.-Cu. 
A.-Cu. 

Ci.,  Ci.-S. 
Ci. Ci. 
Ci. 

Ci. 
Ci. 

Ci. 
Ci. 

760. 46 26.2 33.1 20.9 73.7 
10.2 4.4 108 

BOLINAO. 

[(/)  =  16°  24'  N;  X  =  119°  53'  E;  barometer  above  sea,  8.5  meters;  gravity  correction  not  applied,  — 1.65  mm.] 

1 
2 
8 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 16 

17 18 

19 20 

21 
22 23 
24 
25 

26 27 
28 

Mean 

Total 

mm."^ 

759. 50 

59.67 
59.62 

60.12 
61.24 

62.12 
62.15 

62.04 

62.23 
61.95 
61.87 
61.91 
61.65 

61.02 
60.58 
60.88 

60.04 

59.58 

59.35 

59.60 

59.02 59. 35 
59.55 
58.79 

59.45 
59.95 
59.98 
59.77 

25.8 
24.8 
25.5 
26.8 
24.9 
26.2 
25.6 
25.8 
25.3 
26 
25.7 
26.8 
25.7 
26.1 
26.3 

26.4 
27.1 27.1 
26.8 
26.8 
27.7 
27.4 
27.6 
27.2 
26.9 
27.4 
26.7 27 

29.8 
29.8 
29.3 
29.8 
29.8 
29.7 
29.9 
30.6 29 

30 
29.2 
30 
29.9 
29.9 
29.6 
30.6 
30.6 
31.1 
30.8 
29.8 
31.5 

31 30.9 
30.4 
30.1 
30.9 
30.9 31 

22.2 
20.3 21.1 
25 

20.5 
23.5 
22.7 
22.4 21 

23.2 
21.4 
25.1 
21.2 22. 8 
23.9 
22.3 
24.9 

24 22.4 
24.1 
25.4 
24 
24.5 
23.8 

22.4 
23.6 
21.4 
22 

Per  ct. 
81.3 

81.8 
81.5 
83.5 
85.6 
85.7 81.3 
77.9 
82.3 
84.5 

83.5 81.7 
80.5 
79.4 
83.8 
83.7 
85.5 
84 
87.2 
88 

84.5 
81.3 
83.7 
83.3 
82.7 
82.9 
79.3 

79.2 

SE 
SE,  NNE NNE 
NNE 

SE SE,  NNE 
SE 
SE Variable 

Variable 
Variable 
NNE 

SE 

SE SE,  ESE 
SE,  NNE NE 

SE 
SE SE,  NNE E 

SE,  N Variable 
SE,  NW 
NNE 

SE SE,NNE 

SE 

0-12. 
2.5 
1.8 

3.2 

3.5 2.2 

1.7 2.5 2.3 

2.2 
1.3 
3.2 
2.8 

1.5 

2.2 
1.3 

3.2 2.5 2.2 

2 
2 
2 1.7 

1.8 1.8 2.5 

1.3 
2.3 

2 

0-10. 

6.8 
7.3 
9.5 

5.2 
5.5 
9.5 
8 

7.2 8 4.8 

6 
8 
4.3 

9.2 
9.8 8.5 
6 

7.2 8 

9.2 7.5 8.7 
5 
6 

3.2 1.5 4.8 

5.7 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu.            SSE Ci. 

Ci.-S.              NW 
Ci.-S.               SW 

Ci.-S. 
Ci.-S. 
A.-Cu.,  Ci.-Cu. A.-Cu. 

A.-Cu.         WSW 

Ci. 
Ci.-S. 
Ci.-S. Ci.-S.            SSW 

Ci.-S. Ci.-S.               SW 
Ci.-S.,  Ci. 

Ci.-S. Ci.-S.,  Ci. 

Ci.-S. Ci.-S.                   S 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Cu. S.-Cu. 
S.-Cu. 

Cu.-N.             NE S.-Cu. 
S.-Cu. 
S.-Cu.               SE S.-Cu. 
S.-Cu. 

Cu.                     N 
Cu.               NNE 
Cu.                  NE S.-Cu. 

S.-Cu. 
Cu.-N.                E S.-Cu. 

Cu.,  S.-Cu. 
S.-Cu. S.-Cu. 

Cu.               NNE 
Cu.                   SE 

Cu.,  S.-Cu. Cu. 
Cu.                 SSE 
Cu.               NNE S.-Cu., Cu. 

Cu. 
Cu. 

mm. 
n  =°  a.  07  p. 

n.=°  &. 
-Q  =  a.  /'°  p. 
d/-oa. 

n  =  a.  o^p. 
n  =°  a.  07  p. 
£1  =°  a.  d  p. 

n.  =°  /-o  a. ii=°a. 
n  =°  a.  oo  p. 

rt  =°  a.  /-o  p. 

/'°P. 

xi=°a.  oop. 

n  =°  a.  /"o  p. 
ii=°a. d.  /'o  a.  p. -Q-  =°  a.  i:^  p. 

-a=°Oa. 

n.=°  a. 

n  =°  a.  oo  p. 

ii=°a. 
n  =°  a.  oo  p. 
n  =°  a.  oo  p. 
n  =°  a.  oo  p. 
n  =°  a.  oo  p. 

760. 46 26.4 30.2 
22.9 82.8 2.2 6.8 

1  -__ 3.8 
1 

1 A  new  instrumental  error  having  being  found  for  the  barrometer  of  this  station,  a  correction  of  +  0.15  millimeter  should  be  ap- 
plied to  the  barometric  readings  of  the  same  published  in  this  Bulletin  from  October  1908  to  January  1909. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

VIGAN. 

[0  =  17°   34'  N  ;  X  =  120°  23'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — 1.61  mm.] 

Day. I 
Temperature. 

a-? 

r 

Wind. Clouds. 

•^  be 

■s'a 

§  So 

Miscellaneous. 

d 
o3 

03 

a 

B 
1^ 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

• 

5 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 

17 18 
19 
20 

21 
22 23 

24 
25 26 

27 
28 

Mean 

Total 

mm. 
759. 63 
59.97 
60 
60.40 
61.41 
62. 20 
62.34 
62.22 
62.57 
62.19 
62.21 
62.47 
61.99 
61.20 
60.62 
61.08 
60.22 
59.78 
59.59 
59.97 
59.25 
59.  bo 
59.60 
59.10 
59.56 
60.08 
60.13 
59.94 

°a 

24.8 
25.2 25 

25.6 
26.1 
26.6 
26.1 
26.2 
25.5 
25.5 
25.4 
25.5 
26.5 
26.7 
26.4 
26.5 
25.8 26.9 
26.9 
26.3 
27.2 
27.4 
27.6 
27.2 
26.9 
27.2 
27 
27.1 

°c. 

29 29.5 

29 
30.5 30.8 

30.4 
30 
30 
29.5 
30.8 
29.5 
30.5 
31.5 
31.3 
31.6 
30.1 
30.6 
31.4 

32 30.5 
31.1 
30.6 
31.5 

32 

32 
32 
31.6 
31.3 

°a 

21.3 
21.6 21 
21.6 
21.3 
22.6 
22.8 

23.6 
22.2 
21.3 
21.9 

20.5 
22.9 
24.2 
22.6 
23.6 
21.5 23.9 

24.1 23.5 23 

24.4 
25.1 
23.7 
23.8 

24 
23.5 

23.2 

Per  ct. 
70.9 74.5 

75.2 
73 

'~69'2~ 

"73^3' 
75.5 

74.1 
~~7L3" 

77.6 
76.7 
77.7 
80.8 
70.4 
73.6 
76.5 
76.7 
79.3 
76.2 
79.4 77.8 

Variable 
NE NNE 

N  quad. NW 
Variable 

NE 
E 

Variable 
Variable NNW 

N 
E 

Variable 
Variable 

NE  quad. 

W,  N Variable 
ESE,  SW 

N,  NE NW 
Variable 
ENE 

Variable 
Variable 
Variable 
Variable N 

0-12. 

1.3 

1.2 2.2 
2 
1.5 
1 
1 

1.5 1.3 
1 
2.2 2.8 

3.3 
1.2 
1.2 
1.3 

1.3 
1.3 1.5 
1.5 

.7 
1.3 

.8 
1 
1.3 
1.5 

1.2 1.8 

0-10. 

1.5 
0 

.2 

2.3 

.2 

.3 

.5 
3.3 3.5 

0 
.7 

7.2 
7.8 

6.2 .2 
1 

5.'2 

4 

.3 
2 

.3 

.3 
•     2.2 

0 
1.5 

3.2 

A.-Cu.            SSE 

Ci. Ci. 

Ci. 
Ci. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci. Ci. 
A.-Cu. 
A.-Cu.                 S 

Ci.-S. 
Ci.-S.,  A.-Cu. A.-Cu. 
Ci.                   SW 

Ci.-S. Ci.-S. 
Ci.-S. 

Ci. 

Ci.-S. 

Ci. 
Ci. 
A.-Cu. 

Ci.,  Ci.-S. Ci. 
Ci. 

Cu. Cu. 
Cu.        NE  by  N 
Cu. Cu. 

Cu. Cu. 

Cu. 
Cu.                ENE 
Cu. 
Cu. Cu. 

Cu. S.-Cu.            SSW 
S.-Cu. 

Cu.,  S.-Cu. 
Cu. Cu. Cu. 

CU.,  S.-Cu. Cu. 
Cu.                  NE 
Cu. 
Cu.                    W 

Cu. Cu. 
Cu.               WSW 
Cu.                     N 

mm. 

0.2 

"'4~3' 

CD  p. 

11°  a. 

n  =  a.  /'°  p. 
11°  a.  u^  p. 

cp  p. 

11  =  a. n  =  a.  /o  p. 

/'°  a.  p. 

=°  a.  d2  p. 

=°a. 

11  =  a. 

O  d#  <  p. 

^°P.      ^ 

n  =  a.  <  p. 
=  a.  ̂   p. 

<i°p. 

na. 

=°  a. 

11°  =  a.      . 

760. 69 26.3 30.7 22.8  i     75.2 1.5 
1.9 

4.5 

TUGUEGARAO. 

[</)  =  17''  36'  N;  X  =  121''  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,  —1.61  mm.] 

mm. 
760.50 
60.56 
59.94 
61.69 
63.74 
64.10 
64.37 
63.31 
62.56 
62.82 
63.05 
64.51 
64.73 
63.44 
61.90 
61.62 
61.69 
60.84 
59.92 
59.73 
60.45 
60.22 
59.58 
58.87 
59.63 
60.10 
60.13 
59.68 

761. 56     25 

°a 

23.4 
23.2 
24.8 
23.8 
23.6 
23.4 
23.7 
24 25 

24.6 25 

23.6 
22.5 

23.2 23.8 

25 25.8 
26.4 
26.2 
26.5 
25.1 
25.1 
27.1 
27.6 

27.2 
27.1 
26.6 
26.7 

°C. 

30.1 30.7 

32 28.6 
28.5 27 

28.6 
30 
32.7 
31.5 
31.7 
27.5 
26.5 
27.4 
29.4 
32.5 
31.3 
33 
34.1 
31.7 
30.8 30 

33.5 

34 
33.5 
33.8 
34.3 
34.5 

°C. 

16 15.5 
18.5 
20.6 
20.5 
20.5 
20 

19.1 
18.5 
18.5 19.5 

21 20 
19 

20.2 
21.2 
22.2 22.3 

21.8 22.5 

21.6 
22.5 
23 

23.2 
21.6 
23.3 
20.7 
20.1 

20.5 

Per  ct. 
72.8 

69 
78.1 
86.6 
80.3 

82 79.3 
77.2 69.7 
77.3 
84.2 
76.5 72.8 
77.7 
86.7 
80.7 
77.5 

81 

83.3 
82.2 87.3 
91.5 
81.5 
78 
75.2 
77.5 
74.3 

74 
79.1 

SE 

S,  N 
N  quad. 

NE NW 
NE NE,  S 

S,  SE 
NE 

N,  NW 
NW 
NW 

N 
N 
S 

SE 
SE,  NW 

SE Variable NW 

Nquad. N 

SW 

SW   • 

NW 

S 

SE 
NW 

0-m 

0.2 .3 .7 1.8 

2 
.5 

.7 

.3 .5 

2.3 1.3 

.2 

.5 

0-10. 

1.5 
4.2 6.5 
6.5 

6.8 
4.5 

4 7.5 

9 

6.7 
6.7 
7 
7 

8.2 6.7 
8.7 5.7 

3.8 
1.5 4.8 

1.3 2.8 

Ci. 
Ci. 
Variable 

A.-S. 
Variable A.-Cu. 

Ci. 

Ci. SE 

Ci.-S. 

Ci. 
Ci. 

Ci.,  Ci.-Cu. Ci. 

A.-S  ,  Ci. 

Ci. 
Ci. 

Ci.,  A.-S. Ci. 

Cu. 

Cu.,  N.-cf, Cu. 
Cu. S.-Cu. 
S.-Cu. 

Cu.-N. 
Cu. 

SW 

N,  SE 
N,  NW 

NE 
NE 

S,  SE 
SE 

N,  NW 
NW,  SE 

S 
s 

SE 

SE 

S 

E,  N 

Cu. 

Cu. 

S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. 
Cu. 

Cu. Variable 

Cu.,  Cu.-N. Cu. 

Cu. Variable 
Cu.  SW 
Cu.,  Fr.-Cu.       S 
Variable 
Cu.  S,  SE 
S.-cf. 
Fr.-Cu.  S 

mm. 

2.8 

4.1 

24.2 
4.3 

n.  =2  a. 
JQ.2  =2  a. 
n.  a. 
d°  /'°  p. 

d°p. 
d°p. 

'^PP- 

d=°a. 
n  a. 
=°  a.  /-  p. 

11°  a. 

na. 
n  a.  #  p. 

=2  a. 

na. 
na. 

•  TP. 

=°a 

.  •Op. 

?p^; 

p.o^^r^P 
n.SL. 

d  <j  p. 

-CL  = 

^a. 

n.&. 

n  a. 
XI  a. 

na. oop. jQ.  a. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

APARRI. 

[0  =  18**  22'  N  ;  X  =  121**  38'  E  ;  barometer  above  sea,  5  meters  ;  gravity  correction  not  applied,  — 1.57  mm.] 

Day. 

Oh 

Temperature. 

'6 

Wind. Clouds. 

r3    03 

•^  be 

Miscellaneous. 

1 1 
B 

a 
s 
S 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 
13 
14 
15 16 

17 18 
19 20 

21 

22 23 
24 25 

26 
27 28 

Mean 

Total 

mm. 
760. 73 
60.76 
60.64 
62.40 
64.74 
64.90 
65.08 
63.41 
62.97 
63.31 
63.71 
65.44 
65.70 
63.82 
62.37 
62.17 
62.46 
61. 30 
60.03 
60.30 
61.11 
60.80 
60.04 
59.28 
60.14 
60.44 
60.36 
60.22 

oa 
°c. 

°a 

Per  ct. 

SE S 

S,  NW 
NE 

NE 
E 

SW,  E 

SE SSE,  N 
NE 

SW 
NE 

NE,E 
SE,  E 

E,  ENE Variable NE 

SE,  NE 

SE Variable 
NE NE 

Variable 
Variable 

N 
Variable 

SW 

S,  N 

Km.  p.  h. 

9.2 10.2 
7 

23.1 
26.5 
14.5 9.3 

10.4 
7.5 7.8 

9.1 
29.5 
22.8 
6.4 
7.4 
5 13.9 

8.3 13.7 
9.6 

16.7 
11.1 
9.3 

8 6.5 

9.7 13.2 
11.1 

0-10. 

0.5 

.2 

4.5 

10 

8.7 10 

7.7 
3.8 
2.3 

5.2 

2.5 

9.5 
10 
10 9.8 

8.7 9.8 
7.8 

6.3 
9.7 

9.2 8.8 
1.5 1.5 

.3 

.2 
0 1.8 

A.-Cu. 

Ci. A.-Cu.         S,  SE Cu. 

mm. 
n  a. 

=:0 

na. 
 ' 

m/°  a.  p. 

•  ̂  

n.  =°  a. 
n  =°  a.  #  p. 

=°P. 

11  =  a. 

•  a- 

•°  a.  p. 

<^  p. 
ooa.  r^#p. 
O  a.  O  #  p. 
•°p. 

©Oa. 
<  a.  O  p. 

Op. 

^o 

Za.  oo 

S.-Cu. 

S.-Cu.              NE 
Cu.-N.             NE 
S.-Cu.   NE.  ENE 
S.-Cu.      ENE,  E S.-Cu. 
S.-Cu. 

S.-Cu.,  Cu.-N.   E Cu.-N.           E,  N 
Cu.-N.             NE 

N.,  S.-Cu.  NE,  E 
S.-Cu.                 E 
S.-Cu.           ENE 
S.-Cu.           ENE 
S.-Cu.          SE,  E 
S.-Cu.                 E 
S.-Cu.   .             E 
Cu.-N.                N 
Cu.-N.             NE 
S.-Cu.                 E 
Cu.-N.,  S.-Cu. Cu.-N.              SE 

S.-Cu.,  Cu.-N. 

Cu.-N. 

6.9 

.3 

.3 1.3 

.5 1.5 

li~4
' 

"7^6" 

2 

.5 

.3 

"*■ 

A.-Cu. 

A.-Cu.               W 
A.-Cu.      W,  NW 

A.-Cu.             SW 
A.-Cu.              SE 

A.-Cu.              SE 
Ci.-S.         W,  SW 

Ci.-S.                 W 
Ci.-S.                W _ 

- A.-Cu.                N S.-Cu. 

762. 09 12 
5.7 

45.3 
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METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 
lct)==6''  03'  N ;  X=121''  00'  E] 

ISABELA,  BASILAN. 

[(t>  =  6°    42'   N;   X  =  121°    58'   E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

eg 

Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

l|a 

g|?03
 

oJ-Oco
 

0^ 

Miscellaneous. 

ii oj 

ft 
a 
03 

a 
ft 

C<1 

sa 

eg 

Sa 

a 

o3 
CO 

a 
ft a      a 03              ft 

O               (M 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 15 

16 
17 
18 

19 
20 

21 

22 
23 
24 25 

26 
27 
28 

Mean 

Total 

°a 

31 
31.6 

32 31.8 
30.8 

31.2 
31.3 
30.8 
.31.4 

31.1 
28.6 

31.2 
31.6 
31.5 
30.9 
31 

30.5 
29.6 
28.4 
28 
30 

30.6 
31.1 

28.2 30.5 

31.5 

31.4 
31.4 

°c. 

21.8 
21.3 
21.1 

25.1 
20.3 

20 
21.1 

19.4 
23 
21.8 

22.1 
22.1 
24.2 
22.1 
20.8 

21.4 
22.9 
21.1 
21.8 

20.6 
21.1 

20 
21.3 

21.7 21 

20.8 
20.7 
19.7 

P.ct. 
93 
97 
91 
90 
96 
98 88? 

92 
94 
84? 

81? 

92 86 
95 
96 
97 96 
97 
97 

95 95 
96 
95 
96 
96 

97 98 

96 

P.cL 

70 

74 71 

82 

71 
67 

71 

72 
71 

69 
78 

66 73 

80 

82 
71 
89 

78 

89 
88 78 
79 
73 
83 
86 

72 

68 

63 

0-10. 

8 
9 

I 
9 
8 
8 
9 
9 
9 
9 
6 

7    • 

5 
5 
7 
9 
8 
8 
9 
8 
7 
9 
9 
8 
8 
7 
7 

0-10. 

8 
9 
6 

10 
8 
4 
7 
9 
6 
7 
9 
8 
7 
5 
7 
6 
9 
9 
9 

10 
7 
8 
8 
9 
9 
9 
6 
7 

mm. 

~58~4' 

"ii"" 

9.7 6.6 

28.4 9.7 

18 

11.4 
"5'3' 

4.8 

11°  =°  /'°  a. 11°  =  a.  o7  p. 

11°  =°  a. 
d  a.  #2  ̂   p. 
07  p. 

112  ̂ '2  a.  07  p. 

ii°  =°  a. 
11°  =°  a. 

/a.  p. 

/"a.  p. 

Td°p. ii2  =2  a.  #  a.  p. 

^'  =  a-  •  P- 
ii2  =  #°a.#2p. 
xi2  #2  a.  d  p. 

ii2  a,  d°  p. 

n  #  a.  02  p. 

ii2a.  #p. 

ii2  a.  d°  p. 
11°  #  a.  o7  p. 
112  a.  d2  p. 

ii2  a.  /'°  ̂1^  p. ii2  a.  o7  p. 

11°  a. 

1 

I 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 

16 
17 
18 

19 
20 
21 
22 
23 

24 
25 

26 
27 
28 

Mean 

Total 

°a 

32.8 

33.3 
31.8 

32.7 
33.3 
33.7 
31.8 
29.4 

32.3 31.8 
31.8 
28.8 
32.8 

29.8 

30.2 30.3 

30.6 29.9 

31.7 

29.8 28.9 

31.8 

32.8 29.3 

30.3 
32.3 
32.3 
30.8 

°a 

22 
21.5 

22 

23.8 

22 20.5 

20.4 
21.4 
22.2 21.5 
20.3 
22.5 
22.5 22.5 
20.8 

22 

23.6 

22 
22 

22 
22.2 21.5 
22 

22 

21.6 

21.2 
21 

21.5 

P.  ct. 

94 

96 

98 

96 

86? 
81? 95 
96 
95 

91 

91 
91 

90 

93 
96 

98 

98 
90 
98 

96 
91 

96 
97 
96 
96 
95 

96 
95 

p.ct. 
77 
71 

78 
78 

66 73? 

83 
69 
65 
63 
66 

78 

69 
82 

68 
71 

74 
88 

95 

81 
87 

76 

62 

85 
81 

66 
68 
73 

0-10. 

I 
6 

2 
6 

10 
10 
2 

10 

10 

1 
10 
0 
8 

10 

3 

10 
10 
10 

0 
1 

10 

2 
1 
1 

10 

0-10. 

7 

10 

6 
9 
6 
5 
5 

10 
8 
8 
8 

10 

8 

10 

5 
8 

10 

10 
10 
10 

10 

8 
3 

10 

9 

10 

5 
6 

mm. 

______ 

mill 

"69^3" 

"Ts" 

2.8 

31.5 

3.8 

6.1 'Y.'s'   

na. 11=°  a. 
na. 

dTa. na. 
11°  a. 

na. 
11°  a. 

na. n  =°  a. 
=°  d  a.  0  d  p. 

na. 
d  a.  #2  p. 
j:i  a.  0  p. n  d  a.  <  p. d  a.  p  p. 

n=°a./'#Tp. 

#  a.  d  a.  p. na.  #p. 

na. /-°0«p. 

11  =  a. 
11°  #  a. 

na. 
11=°  a. 
na. n  a.  #  p. 

30.7 21.4 93.7 75.5 7.9 
7.7 31.3 21.8 

94 

74.8 6.3           8 

166.3 1 1 142.7 

i i 

ZAMBOANGA. 

i(i,  =  Q°    54'   N;   \  =  122°    05'   E] 

COTABATO. 

[(/>  =  7°   13'  N;  Xr=:124^  15'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

i§a Miscellaneous. 

Day. 

Tempera- 

ture. Relative humidity. Cloudiness. 

2^ 

1*^ 

Miscellaneous. ii 
a 

03 

B 
ft 

a 
03 

a 
ft 

la 

Sa 

I 

a  1  a 03       j       ft 

CO       !       (N 

a 

03 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 
13 14 
15 

16 17 
18 19 
20 

21 
22 23 

24 
25 26 

27 28 

Mean 

Total 

°a 

31.7 

30.9 
30.5 

31.4 
32.2 
31.3 
31.4 

29 
31.9 
30.7 
29.7 27.8 

31 

29.3 
30.4 29.9 
31.6 
30.6 
29.9 
29.9 

30.3 31 

31.9 29 

29.2 
30.8 

31.4 
30.9 

°c. 

21.2 
22.2 

21.6 
22.3 
21.9 
19.5 

20 21.5 
21 

19.5 
21.3 
21.8 21 

22.7 

21.4 
21.4 21 

22.9 

23.1 
21.9 
21.8 
21.9 22 
23 

21.4 21.2 
21.1 

21.2 

P.ct 

81 91 90 

94 94 
84 
91 
87 

84 82 
88 
91 
89 96 

90 
90 
90 
96 
93 90 

86 93 
90 

96 
91 

91 
82? 

89 

p.ct. 68 
63 
82 
68 
40? 
56 
67 
63 
61 
69 

72 80 

64 
92 
74 
79 

72 

70 
80 

81 
80 

72 77 
70 

78 

59 
68 

72 

0-10. 

4 
6 
4 
8 
3 
2 
3 

10 
9 
2 
4 

10 

2 

10 

2 
9 Id 

6 

10 
10 

3 
3 
7 

10 

7 
3 
3 
6 

0-10. 

4 
mm. 

n  =  a.  O  ̂   P- 
ii  =  a.  CO  ̂   p. 
n  =  a.  VL'  p. 

•  r3  a.  #  p. 

E:  a. 

-Q-  =  a.  CO  o7  p. 
11  =  a. 
11  =  a. 
ii  =  a.  OTP. 

n  =  a.  /'°  07  p. ii  =  a.ooOp. 
d  a.  p.  r^  p. 
OOOP- 

#a.  p. 
n  =  a.  O  o7  p. 
ii  =  a.  ©TP■ d  =  a.  ©  C  T 

•  =  a.  O  T°  p. 
O  •  a.  T  p. 
dp. 

n  =  •  a.  O^  T -Q-  =  ©  a.  O  • 
=  a.  oo  r^  p. 

d  #a.  cop.- 11°  =  d  a.  oo  p. 

n  =  a.  O  oo  viv 11  =  a.  oo  p. 
ii  =  a.  co#  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 

19 
20 

21 
22 

23 

24 
25 

26 

i        27 

1        28 

°c 

34.4 
29.8 
31.6 

33.1 
31.3 
32.1 29.9 

32 

33.8 
31.2 30.2 
31.1 

33.4 32.8 

33.1 
30.9 
31.5 
33.2 33.5 
30.5 31.1 

31.6 
33.2 30.7 
33.5 

32.8 32.4 

32.2 

°c. 

21.4 22.5 
21.8 
21.4? 

20 

20.3 

19 

21.7 

21 

21.1 21.3 
21.1 

20.4 

21 
21 

20.2 
21.5 21.3 

22 
22.6 21.8 

21.6 
21.3 22.6 
21.1 

20.3 

20 

21.7 

P.  Ct.  \  P.  Ct. 

84  1  57 

0-10. 

6 
9 
7 

10 
3 
3 
4 

10 
4 
6 
5 
7 
3 
1 
1 
8 
7 
1 
1 
8 
8 
3 
5 
8 
1 
4 
3 
8 

0-10. 

7 
10 
5 
8 
3 
4 
8 
8 
6 
8 
6 
4 
6 
3 
6 
8 
8 
4 
4 
8 
4 
6 
6 
9 
4 
6 
3 
9 

mm. 

'ir2? 

2     ? 

"316? 

'~3~3' 

6.1 

12.7 

"47"'
 

4.3 

53.3 "lis' 

6.4 
20.3 
17.8 

/°  a.  /-  0  ̂   p. 

/07p. 

n  a.  r^  #°  p. 
#°  0°  a.  •d.°  p. 
n2  a.  1/  vi^  p. 
n  a.  ̂   p. 

n  a.  /'°  p. 
•°  ̂   a.  p. 

n^  =  a.  <,  p. 

n  =  Oa.  #p. ^=^  a.  /"  #  <^  p. =  a.  ;/  <  p. 

n^^^a./'^f-^ 
n°  a.  /-  <  p. 
n^  a.  #''  r^  p. 
n  a.  #  <  p. 

^  l/  •!  J^  P- n  a.  r^  d  p. 
n  =  a.  /-  <^  p. #°  a.  p.  v^  p. 

=2  da.  /-o^p. 

•  =  a.  #2  <Gp. 
n2=a.O#-p. 

<  p. 

n2  a.  u^  p. 

n  a.  Z'  u^  p. n-  a.  /'  p. 
a  a.  #  ̂   p. 

9 
6 
9 
5 
3 
4 

10 

8 
7 
8 
9 
4 

10 

3 
6 
8 
9 
5 
9 
4 
6 
3 
9 
6 
9 
7 
7 

4.8 

______ 

8.1 12.4 

"~'d 

4.3 

'"5~3~ 

4.3 4.3 

1.3 
5.3 

.3 

87 

88 

92? 

85 

84 

82 

93 

91 
88 
93 

96 

93 

87 
94 

96 
96 
93 

96 
92 
91 

90 

91 
93 
94 

79 

87 
86 

70 

72 

65 

60 

62 
64 
65 

56 

54 
62 
64 

57 

55 

55 

66 

65 
57 

57 
67 

67 

65 
63 

70 

53 
56 

62 
65 30.6  1  21.5 89.6  :  70.6 

5.9  j     6.7 

ji  Mean 

Total 
32         21.2 

90 

61.8       5.1 
6.1 

i 97.2 1             i 
-1   

194.3 

1 ! 1             1 
1 
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CAGAYAN,  MISAMIS. 

1! 

BUTUAN. 

U =r8°   29'  N 

;  X  = 

124° 

38'  E ] 

j;
 

\.<t>=s° 

56'   N 

;  \  = 

125°    32'   E] 

Day. 

j  Tempera- ture. 1    Relative 
j  humidity. 

Cloudiness 
Us 

1  Day. 

Tempera-       Relative 
ture.        ;  humidity. 

iiliBi  B   1  a 

Cloudiness. 1 

:      3 

i    •    . 
1  '><B s a s a r^^-5  ̂     Miscellaneous. 

1  a 

a 
Miscellaneous. 

1    03  S 1   ̂B 

Si !       =3 

;| 

as  ;3 

;^a 
1      TH    3 

'  :^a 
eg 

j      o 

^  :l 
1 

:                 1 

°a 

P.ct. P.  d. 
0-10. 0-10. 

;  mm.  ' 

oa 

1  p.  Cf. 
P.ct. 

0-10. 

0-10.    mm. : 
1          1  i  30.6 

20.5 88 56 8 9 

1     /'°  p. 

1 

28 

:  20.4     96 
63 7 

8  '_  _     _ 
na.  i.  p. 

!          2     30.2 
19.9 

92 
65 

10 

10 
'     !a°=2a. 

r      2 
27.6 

:  21.9     96 

72 10 

9      12. 7 n  a.  #  o  p.      ! 
!          3     31.1 21.2 94 71 7 9 ■    2.5     #p. 3 

29 

22. 3     93 83 7 10     10. 2 

n  r>  a.  #  p. 

4     31.9 22.7 89 
66 

10 
9 4 29. 5 20.8  ,  97 

62 

7 o 
na. 

5  1  31.9 17.2 90 
62 

8 8 '   1  n  =oa.  /'Op. 5 
28.5 

19.2 

98 62 

7 

7  '_  _    _ 

112  a.                   i 

6  ;  32.4 18.8 
88 59 

4 8 
;   IZ-^P.  . 

6 30.3 
21. 2 

90 
57 

4 7         .5 
ii#a. 

7  i  32.3 
18.5 

78? 60 10 

10 

i    4. 1  i  no  =  a.  /'o  p. 
7 26.7 

21.4 

91 74 6 9       3 

•  da. 

8 28.1 21.9 94 75 9 9 1    1.9  i  d#a. 8 26.7 21.2 
95 

79 

10 

9  i  20.3 •  a.  p. 9 30.8 
20.1 

92 67 / a 
—   ^  -a=°a. 

9  i  28.1 

21.1 
99 

77 

8 6 10.2 

=2  a.  .  ̂   #  p. 

10 31.2 20.2 
98 

62 
4 6 

!   ;  -a2  =  a./'nip. 
10  i  26.6 

22 

96 

85 

7 

10 

23.6 

=2  a.  0  d  p. 

11 30.5 22.2 

90 

73 10 9 
:   i  /-o^^ap. 

11  ;  26 

22. 4 

96 

83 

9 10 12.4 

=  p  a.  #  p. 

12 30.5 22.5 91 
75 9 

10 

  I  r^dop. 

12  !  26.3 
21.9 

98 86 

10 

10 

26.4 
•  a.  T  ••^P.      i 13 32.7 

21.3 96 
64 2 8 

  :  iD.2=oa.  /-Op. 
13     28 

21.4 

97 

84 

6 8 .3 pa.                    : 14 32.1 

20 
93 

62 
2 4 .9  \  il2  =  a.r^#op. 14     28.2 

21.5 

97 86 2 7 .8 n  •  a. •  d  a.  #  p. 
15 32.1 20.2 92 69 5 

10 

10.2  \  mm°v- 
15     26.8 

21.3 
95 

92 9 

10 

15.2 
16 30.5 

21.7 96 

74 
8 9 

:     4.6 
dT°p. 16     27.5 

21.9 

96 

94 

10 

10 
21.1 

#  a.  p. 
17 

30.5 21.7 96 84 

10 

10 
4.7 

d#nip. 17     27 22 

98 

85 

9 10  1     1.3 

n  =  a.  #  p. 

18 30.2 
22.7 

97 
76 

8 8 18     30. 1 23 

96 

88 7 

10       4.3  1 

^=-»..^%nL 

19 
32.4 21.4 96 69 2 4 3 m^dp. 19     31.1 

22.9 
95 

77 

8 
8  1     2.8 #  o  a.  p. 

20 

29.8 
21.8 96 

81 9 

10 

.      .l?ida.  p.  Op. 20     27. 7 
23.1 

95 

80 6 

7  !    1.3  ' 

-Q.  =2  0  a  p  p. 

21 
32.2 21.2 94  ■  75 10 8 

,    3.3?j  il2=Oa./'or2#o 
21     30.5 22.4 97 90 6 10  i    8.9 

JQ-  a-  •  r3  p. 

22 
32 

21.6 96  !  63 8 8 1 
22  .  29.2 22.4 97 

74 

6 8    ______ 

ii  =  p  a. 

23 
31.4 

20.9 94  1  73 9 8 :    <,°p. 23  :  29.8 22.4 

96 

90 

6 9     19.3 
n  a.  r  •  D. 

24 
33.1 

21.7 94     60 5 9 24     29.3 

21.5 97 

74 

4 
8         . 3     n  a.  #o  p.'          1 2.5 32.7 20.2 91  i  56 4 6 '   !  n.°=°&. 25  I  31.1 

20.0 

96 

60 1 4      ?  na. 26 

32 

18 

86 
60 

7 9 ■   1  jQ.o=oa. 26  i  30.6 20.5 95 

64 

3 
5  :   i  112  a.                    ' 27 32.8 18.9 88 

54 
8 7 27  ;  30.1 21. 5 94 

62 

3 
3  !      _i  na.                    j 

28 
29.2 21.1 

87 

88 
8 

10 !     5.6 
11°  =°  a.  #o  p^ 

28 

! Mean , 

1  Total 

1             1 

26.3 
20 96 

87 

9 
8  1     9.1  ! 

#a.dp.             1 

Mean 31.3 20.7 

92 
67.8 

7.2 
.8.2 

1   

28.4 
21.6 95.8 

77.5 

6.7 

^ 1 
Total 40.9 

i 
1 

204      ! i 1 
  1 

_    _ 

YAP  (Western  Carolines). 

[0  =  9*  29'  N;  \  =  138°  08'  E] 

Day. 

Mean 

Total 

Tempera- ture. 

OC. 

29.1 
31.1? 
28.6 
31 

28.9 

30.1 
29.6 
27.8 
29.7 
29.2 
28.3 
28.2 
28.4 
28.1 
29.3 
29.3 
29.3 
29 
30 
31 
29 

29.7 
31 
30.5 
32     \ 
30.3 
29,4 

•a  a 

sa 

22.5 
21.7 
22.7 
21.5 

21 
22.5 
21.3 

22.2 24.3 

20.4 
22.8 

21.6 21.3 
22.1 

23.5 
23.8 

23. 5 
22.7 
22.5 

22 22 

21.5 
21.3 
22.1 
22.3 
22.5 
21.5 
22.1 

29. 6     22. 2 

86313- 

Relative 
humidity. 

P.  ct. 76 

92 76 
76 
83 
74 
71? 86 

83 
80 
74? 

81? 
73 
71? 

86 
78? 

74 
70 

82 
85 74 

79.9  ■■ 

P.ct. 70 

84 

77 74 
84 
66 
79 63 
61 
75 
86 

75 75 
91 
88 
65 
77 80 

74 62 

74 

72 72 

Cloudiness, 

0-10. 

6 

0-10. 

8 
6 
4 
5 
6 
9 
6 
4 
4 
5 

^-*Si  •    ̂Miscellaneous. 

mm. 

6.4 1.3 
2 

1.5 

2.5 

3.8 

5.1 

7,6 

3.6 

~b.Y 

MAASIN. 

[0  =  10*'  08'  N;  X  =  124°  50'  E] 

Tempera-  !    Relative    I  m^,./i?r,«co    <»  Sf 

tu?e.       I  humidity.  1  Cloudiness.  ̂   c 
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BACOLOD. 

[0  =  1O*»  41'  N;  X  =  122''  56'  B] 

Day. 

Tempera- 
Relative 

ture. humidity. 

X  a   's  g 
S a 

03  5       --is 

o3 

Q* ;^s  i:^s 

to 

(M 
°<7. 

°C. 

P.ct. 
P.ct 28.7 22.1 88 
71 

28.8 
22.3 88 

82 
80.2 22.6 92 78 

32.5 24.1 
92 

65 
29.2 21.2 94 75 
82.1 

23.2 
91 

64 
29.9 23 

87 

61 
27.9 

23 
86 

82 
29. 8 

22.6 
88 

76 29.9 
22 

90 

69 28.7 23.1 

92 
78 27.2 23.1 

93 89 28.7 22.8 93 
81 28.7 23 

97 

82 
29.3 22.6 

92 

■  88 

Cloudiness. 

SAN  JOSE  BUENAVISTA. 

[0-10*'  44'  N;  X  =  121*'  55'  B] 

2^    ̂ 

Miscellaneous,    i  Day. 

Tempera-  ,    Relative     cloudiness, 

ture.       I  humidity. 

0-10. 

6 
8 
8 
9 
6 
8 
8 
8 
9 
6 
9 
9 
9 
6 
2 

0-10.  j 

1 

s 
7 

0.3 
9 

.3 9 
21.3 7 1.5 

7 5.3 
9 2.8 

._- 

/o^p. /Op. 
=°  a.  /"  or  p. 
VL/  p. 

=°  a.  ̂   p. 

=°  a.  i/  ̂   d  p. 
=  a.  /  a.  p. 
=°  a,  /-o  p. 

=°  a.  /-  p. d  ̂   a.  i/  p. 

d  a.  /o  #  p. 
=°  a.  /  #°  p. =°  a.  #°  p. 

Mean!  29.4  j 90.9     76.1       7.4 

Total  I- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 

22 
23 
24 
25 
26 
27 

28 

I  Mean 

Total 

33.1  i 

32      I 

33 
34.1 34.8 
34.1 
33.4 
31.5 32.9 

30.9 
32.3 
32.3 
32.7 

31.2 

32. 2 32.5 
30.3 

32.9 

33.2 
32.8 
32.9 

33.3 

33.9 34.8 32:9 

33.4 33.9 

°C.    I 

17.4 

19.1  1 

18.4  \ 

23.5  I 

21.1  ' 

19.5  ' 

20 

20.4 20.7 

18 

18.1 20.5 
22 
20.7 

i  21.2 
i  20.1 
22.7 

i  "-22 

1  22.1 
i  21.8 

I  22.1 

1  22 

I  22.1 

I  23.5 

!  21.3 

■  18.8 

I  20.1 

■:     19.3 

87 74? 

87 
80 
81 

89 
82 

86 
83 
94 

90 

93 

92 
91 
89 

93 

83 
88 

87 
87 
97 

90 

85 

P.ct. 

50 
65 

58 
58 

48 

52 
37 

:  64 

'  62 

56 

52 
65 
\^ 

\  62 

68 

'  75 

63 

68 

i  68 
60 

:  68 

i  61 

I  54 
60 
56 
58 
55 

0-10. 

3 
3 

10 

10 

1 
4 
3 

10 

6 
4 

^  .S  a  I  Miscellaneous. 
P^ 

6.9 

.5 

32.- 

20.7 
6.  6     60. 1 

0-10. 

1 
10 
10 
10 

3 
5 
5 
2 
8 
8 
4 
2 

1/°  a.  p. 

u^  p. 

pp. 

p  a.  u^  p. 

/a.  p. 
/a.  p. 

n  a.  d  p. 

d#TP. 

Tdp. 

r^p. 

TP. 

•°P. 

dp. 

<P. 

6.9   

15 

/-^P. 

TUBURAN. 

i<t>=:10°  45'  N:  X  =  123''  50'  B] 

[</>: 

BORONGAN. 

=  11°  37'  N;  X=:125°  26'  E] 

Tempera-  ! ture. 
Relative 
humidity. Cloud 

a 

mess.  §  c 

•      <N.Sg    Miscellaneous. 

a    G§?=3; 
Tempera- 

ture. 
Relative humidity. Cloud a   1 mess. 

a 
^la 

! 

Miscellaneous. Day. 

■sa'-ss     s  !  s a   :   a c3  3    i  .!=;  12         fA     1     d. J 

d     "S^^ 

as  d    !  -5  ̂ 05         ̂          p.        :         33 Ch 

3-^  ̂  

sa  1 

:^a <C>        !       (M 0 01    (^       :                        ; 
sa  I 

°c. 

i                  i 

P.  ct.    P.  Ct.  \  0-10.  1 
C^ 

Ph 

1 
p.  ct.  !  p.  ct. 

0-10. 
0-10.     mm.                                 \\ 

'  °a 

0-10. 

mm. 

1 32.1 19.2 93      i  61 4 
8       :  =-a"a.a7°vjy-p.  n 

1      I  19.1 
95       1      65 

6 8 d  a.  ̂ °  p. 
2 31.4 20 93         65 10 9  ■   '  0°vv2p.             ^1 2      1  19.7 95      '      70 

7 8 2 d  0°  a-  ̂   p. 

3 
32 

21.7 93      i  77 
10 

9   )            d  O^Sp.                       : 3     !  23.1 90            76 
9 9 

26.  V /^•°a./'#2p. 
4 32.6 23.6 94      :  66 9 

8         cpOp. 4      ;  23.8 82             67       4 
7 

— '/:«^a./;p.   i 5 32.7 
20.2  1 

92       ;  66 6 
8      no-^^a.  0°P-  :i 5      

20.4 
95             64       4 

6 

13.2     /-a./- #2  p.       I 
6 32  9 

23.8  i 
87       i  54 6 5        dp.                       1 6   

23 

75 68  :    5 6 

5. 6     i/  #  a.  p.             1 2.8  :  /-da. /'#p.    1 31.5 
22.7  1 

86      '  50 10 

8  ̂   u.°p.                     1! 7 24.2 

72 

63  1    8 D 

g 27  9 

23      ' 

79?    1  71 10 
10       2.5     da.  #°p. 

8     27.3 23.3 

74 

73     10 6 
4.1     /-©a.  p.             1 9 30.6 20.8 95      !  69 

'    9 

9     o°p.             :! 9     28. 3 21.5 

96 

66  I    9 
8 2        =  a.  #  p.             ; 

10 
31  1 

20.1 93      i  65 !     7 8         ii°a.  0°dp.     H 10     28.7 21.2 
98 69  ̂     7 9 

1      I  =ea.  ̂ #1).   ̂ 
11 31  8 22.2 92      i  65 6 7       2. 5     d  a.                       j 11  \  29.3 

21.3 

96 

67       8 6 
48.3  :  ii  =  ea./'#p., 

12 29  4 23.1 93      i  79 10 10         •°a.  O-P-         ! 12     23.8 21.9 

98 

96  1  10 

10 

135.4     /  #2  a.  #2  p.     ■ 
13 31.4 21.5 95      i  71 

i     8 

7  i        —dp.                       ! 
13  i  29.4  I  20.8 

97 

71  1     5 8 
19      j  n  =  a.  /-  #  p.   ! 14 28  8 

22.8 
96      *  87 

6 
10       3        #°a.  dp. 

14     26.6 22.3 

82 

83       9 10 
39. 6  1  /  •""  a.                1 

15 27.9 21.7 95      1  82 
10 

10          —   d°  a.  d  p.             i 
15     28.8 22.1 

97 

74  j  10 6 
38. 9  ,  i/  #  a.  p.             1 16 

29  6 91    0 96      i  76 

10  • 

10       5.6     #  P  <i°P-         :l 
'      10          da. 

16  ■  28.2 21.9 

97 

84  1  10 6 
18.  8  :  #2  ,^  a.  /  m-  P- 

17 ^7  5  1  28.8 97      ;  80 

'  10 

17  :  28.7 
22.7 

97 

85  !    5 

10 

18.3  ':  ll=#a.r^/#° 18  ̂  30  2  i  21.6 
96      '  71 

7 
9        _       n-a.                    ' 

18     28.3 22.4 

96 

87  '  10 

10 

11.2  i  Sa.  ̂ p. 

19  !  31      !  23 95      '  70 
6 

6         n^a.  ̂ 2  p. 19     29. 7  :  23. 1 

96 

79 :   4 ? 4.1  '  ̂ /-^a.  #°p. 
20  i  30.9  1  22.2 95         72 

i     8 

9         O-P- 20     29.9  1  22.6 !  97       i       77        6 i        5   11  =  a.  dp. 
21     33. 7 22.3 

95      i  56 
0 

7.   \  nP  Si.  <,^v- 21  i  29.8     22.7  !  96             75       7 
!!!i»     =5"^-/p-    i 22     32  9 23      1  93      '  56 

'    5 

5           _j  da.  <^p.            . 

9  i     4.  3  :  0°  •°  T°  p. 

22  i  29.9  i  22.8     97             73       9 
7  j    2. 3     ̂   •  a.  /-  p. 

23     32. 1 22.  ft     91         72 6 23  i  27.7  1  28.2  .  96             81  ;  10 
9       9.9     /'#a.  /'p. 24     30.8 21.3  1  94         71 

^     7 

8  '      =Oa.  QOviyOp.   ; 24  1  30.3  i  22.4     81?           68  !     8 
6         ©a. /-p. 25     30.7 20.5  ,  94         68 

•     8 

7      _    __    11°  =°  a. 25     29.7  \  20.3  j  97            66  i     4 
i        3  !     -a  =  a.  /'p. 26  i  32.8 20.4  j  91         41 

9 6   i                                  1 
26  i  29.8  1  21.3  '96             64  i     4 4     1  ii  =  a.  /■  p. 27     8.^-9 !  20.4  !  91         48 3 6        =P  a.                    1 27  !  30.4  !  22.9  '  78?     !       68       6 '       5  '   i  n  =:°  &.  /'  p. 28 

33.4 20.2  i  91         63 

^     9 

7  '                                   1 28  '  29.8  ;  22.5     94             6o       4 
!                                                i   

4  :   
-    n.  z=r  a.  ̂ ^  a.  p. 

1  Mean 

j  Total 
j  31.2 

1  21.7     92.7     66.9 7.6 

8   

Mean  ̂   28. 8     22. 1     91. 4         73       7. 1 
7 

i                        i ______ .      17.9 Total     1 

1            ': 

i   421.2 1             i 
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PALANOC. 

[(t)  =  12°  22'  N;  X  =  123''  36'  E] 

ROMBLON. 

[<^  =  12°   35'  N;  X  =  122«»  16'  E] 

Day. 

Tempera- ture. °a 

30 
30.4 
31.2 
30.5 
30.4 
29.8 
29.4 
31 

30.5 
30.6 
28.2 
27.2 
27.2 
30.2 
29.5 

30.6 

Relative 
humidity. 

°c. 

20.2 

23.2 

P.ct. P.  ct. 

18  !  32.5 
19  I  31 

20  I 

21 
22 
23 
24  I 
25  I 26  i 

27  5 

28  ; 

31.8 

33.4 
32.8 
32.6 

'si's' 33.2 
33 

23.4 
23.8 
23.6 

24 22.8 
22.2 
22.4 
24.6 
22.6 
22.8 
22.8 

23.5 

24 23.2 

24 23.5 
24.5 
24.2 
24.5 

23.2 22:5 

24 24.2 
23.2 

96 

96 

93 

96 
97 

96 
99 

98 
96 
95 

96 97 

92 
93 

97 

72 
71 

74 61 69 
95? 

70 

69 
67 
61 

94 97 

93 
68 

69 

75 
69 
64 70 

:  75 '62" 64 
64 75 

Cloudiness, 

s   !  a 

Mean  !  30. 8  ̂  23. 3     94. 5  I  73. 4 

Total 

03 -^^5  I 

mm. 16 

1 

Miscellaneous.  i|  Day. 

2.5 

~"3" 

7.1 10.7 

6.1 

2  : 12.4  : 

TP- 

58.6 

22 

30.2 
24.2 

94 

71 

7 6 1 

23  i  30.  5 
24.5 

96 

73 

8 4 6.6 
24     30.6 

24 

83 

68 4 6 

25     31 23.5 

92 

60 7 5 
26  '  30.7 22.1 

90 

69 8 9 
27  :  30.9 

23.2 
94 

64 

6 6 

.5 

28 

31 
24.6 

82 72 

4 10 

.3 Mean 29.8 23.7 
86.6 70.9 

7. 5 6.9 
Total 

j 95,1 

/-^  •^  p. 

p  a.  /'°  a.  p. 

/^°  a.  p. 

do  a.  #°  /-  p. 
/'°  a.  /-  p. 
#°  a.  p.  ̂   p. 

X°a./'#p. 

^^  a.  do  p. 
w>^°P. 

/-"p. 

#o  ̂ o  a.  p. 

•°a.  p.  #/-p. 
#o  ̂   a.  p. 

p  a.  #o  p 

•'  a.  /-o  p  p. 

•^  a.  #  /-  ̂   p. /°T#P. 

•  a.  /^o  p, 

/-o  a.  p.  p  p. 

<  •/'p. 

7"°  a.  p. /'°P. 

/"o  a.  p. 

p  a.  p.  /^o  p. 

/-o  a.  p.  #o  p 

LAOANG. 

[(/)=:12°   35'  N;   X==125''   01'  E] 

GUBAT. 

[(^=:12*'   55'  N;  X  =  124°  08'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 1 Day. Tempera-  '    Relative ture.        \  humidity. Cloudiness. 

2? 
5sc 

'^i'''^i a  !  a a a ^        Miscellaneous. 

« a  :  -a  a  ■  a 

a a a 
^..Sh     Miscellaneous. 

^    ;3       .     .r-J    ̂  OS 

sa  I  sa  1  tc 
ft 0-10. ft 0-10. 

^        j 

°a  I  oa P.  Ct.  ̂  P.  Ct. 

0-10. 0-10. 

mm. °C.   '   °C.   \  p.  ct. 

P.  Ct. 

mm. 

1 28.4 22 
87      1  71 6 5 6.4 1 

  '  21.8  :  90 

82 

5 

10 

dp. 

2 
3 

28.7 
28.6 

21.4 
21.4 

91      1  71 
99         80 

8 
10 

6 
9 

1.3    . 

8.6     •a. 
2 
3 

23  83 

24  1  87 

77 
78 

5 

10 

8 
10 

'18^8" 

u^  p. 

4 

.5 

28.9 22.6 96  70 
97  67 

8 
7 

5 
6 

4 
5 

24.2     88 

22       .  72 
83 
74 

10 

10 

10 

6 

9.7 

,/  #  a.  d  p. 29      ;  20.3 
6 29.6 24.2 82         68 3 6 

14      1  •'  p. 
6   '  23      i  79 88 6 

10 

24.9 

d/'^p. 

7 28.4 22.5 69? 63 3 3 

.5  1 

7   ;  23      1  78 

73 

10 5 20.3 

d  a.  #  p. 

8 28.5 24.6 
92 

65 
9 4 

.5  : 
1          8 

  1  22.6     78 

73 

10 8 

6.4 
1/  a.  p.  #  p. 9 28.3 20.2 

96 
66 6 5 1.3  i 1          9 

  1  22.8     83 

74 

8 6 10 
28.2 22.2 

92 66 
5 5 : 

1        10 
     21      i  88 73 8 8 11 

28.4 23.4 82 81 4 8 43.4 

•  a.  p. 
11  i   i  21.1  '  90 77 5 6 12 25.5 22.3 84 

87    ■ 

10 
9 68.6 

•  a.  p. 
12  i   ■  22.8  ;  88 93 8 

10 

27.9 

•  P- 

13 28.2 22.6 

96 
88 8 6 31 

•  a.  p. 

13  i      23      1  96? 97 

10 10 

64.3 

/'  #  a.  p.  ̂ p. 

14 26.7 21.6 97 
96 

10 10 40.6 
•  a.  p. 

14     25. 4     .22. 8  !  93? 

97 

10 10 

101.6 

1/  #  a.  p. 

15 28.7 21.2 87 76 9 4 
1.3 

15 28.4  \  22.8     87 

80 

8 6 24.9 

/'•p- 

16 
27.7 

23 

90 

88 
8 9 31.7 

•  a. 

16 
28.3  1  24       i  88 

77 10 

10 41.9 

1/  #  a.  p. 

17 
28.4 22.8 

97 
75 10 7 8.9 

#->a. 
17 27.7 

24.1  :  93 

84 

10 

10 

44.4 
•  a.  p. 18 

29. 2 23.2 93 

81 

7 

•     8 

16.3 

•'a. 

18 

27.5 24.8  j  92? 

96 

8 10 
38.6 •  a.  p. 

19 29.6 23.1 
92 

85 7 8 
6.1 •-P- 

19 
28.6 

24      I  95 

88 

10 

10 
3.8 d  y  pp. 

20 
29.4 

22 

94 80 5 4 •-a.                     1 

"  20 

29.5 
23      :  93 

76 

5 8 21 29.4 
22.2 93 

73 
7 

5  ̂    1.5 
21 

29.9 
25         89 83 6 5 

22 30.4 22.9 92 
72 

4 4       1.5 

#a. 

22 

29. 5 
24.2     90 82 6 5 

2.5 

#^a. 

23 28.6 22.  5 
96 

83 10 
7       5.6 

#0  a. 

23 

28.  5 23.8  i  90 

90 

5 

10 
5.6 

#  a.  p. 
24 

30 
21.7 

91 
65 4 

4  ;     9.4 

24 

29       i  24      !  92 81 

10 

6 1 

#a. 

25 
28.9 

30 

21.1 

22 

93 

97 

70 
70 

7 
8 

4 
5 

25  1  29.5  i  21.2  ;  90 
26  30      1  24         85 

78      1 

76      ; 
5 
8 

5 
5 

26 .5 da. 

27 29.2 21.6 89 89 8 9  i      ? 

#^'a. 

27  ,  29. 1  !  24. 2  ;  91 80      1 5 5 6.4 
d  a.  #  p.    . .      28 

29 
20.9 95 

64 
9 2       5.3 

•  p. 

28 

: 

Mean! 

Total 

29       ;  24       ̂   86 
74 6 

.6 

dp.                        : 
Mean 28.7 22.2 91.4 75.4 

7.1 
6      28.7     23.2  ;  87.6 81.6 7.8 

7.8 

1 
Total 

304. 31 

1 
443 

•  1 

"""T""T""" \ 
1  27  days  of  observation. 
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SUMAY,  GUAM   (Ladrones  Islands). 

[</,  =  13°   24'  N;  X  =  144''  38'  E] 

CALAPAN. 

[(/,  =  13°  25'  N;  X  =  121°  11'  E] 

Tempera- ture. 

Mean 

Total 

27.4 
27.4 
26.6 

27.4 
27 
27 
26 
25 
26 
28.6 
27.6 
28 
27.6 28 

29 
28.6 

28.4 
29 
28 29 

29.4 
29.4 
27 

29.4 
29 28 

29.2 
28.6 

sa 

27.9 

°C'. 

24 
24.6 
23.2 

22.2 
24.2 
22.6 

23 
22 
23 

23.2 
24.4 
23 
24.2 
23.4 23 

25.2 

23.4 
24.2 
24.4 
24.2 
23.8 
24.8 

24.4 
24.6 
25.4 
24.2 
24.6 
24.6 

Relative     pimidinpss  £  c 

humidity.  !  Cloudiness.  
M  I 

  .   '   ^1  S 
a 

P.cL 
80 

83 85 
85 79 

79 
85 

91 

88 

82 
83 

87 
87 95 80 
80 
80 83 

83 
80 

84 83 
85 83 
76 

87 

85 80 
23.8 

83.5 

P.ct 

71 

80 

74 
78 93 

88 

68 

92 

70 

74 70 

65 

68 70 

72 

70 

66 
70 

64 
81 66 63 

77 70 

0-10. 

i     4 I     2 

I  10 

!  10 

I  10 

!     4 :     10 

I  10 

10 10 

10 
10 10 

10 
10 
10 
10 

I  '^ 

!  5 

1  10 

10 

i  10 

'  10 

6 

r  3 

I  10 

i  10 

!     6 

~;     =^.SS|  Miscellaneous. 

-10.  mm. 

9  0.8 
6  2.5 
10  3.8 

10  ' 

3 

10  \ 

10  I 

10 4 

10  ■ 

10 

6 
8 

10 
5 
4 
8 

10 
4 

10 
4 
3 
5 
8 

8.9 8.9 

7.6 
.8 

5.1 

.8 

6.4 
3.3 1.5 
1.3 
1.3 
1.3 

61.4 

! 
Tempera- 

ture. Relative humidity. 
Cloud 

iness. ; 

^.sa 

G  O  52 

Miscellaneous. 

Day. 

"kB 

•pa 

a   i 

a 

a   ̂ 3     ' 

oi  J3 
03       i 

ft 

03       1 

ft 

03-^  *^ 

i^a ^a 
CO         1 

c^ 

o 

c^ 

2:3 

1                °C. 

°c. 

P.  Ct. p.ct. 

0-10.  \ 

0-10.  • 

mm. 

:     1 

29.3 20.8 

93      ! 

57 6       1 

5 
Qodop. 

2 
29.3 

22 

85 

70 

y       1 

8 6.6 
•°  a.  O  d  p. 

i          3 

28.8 22.5 96      i 
63 10 8 

— «__ 
#  a.  O  ̂i^  p. 

1          4 
29.5 22.5 

94      I 

69 

9       1 

5 

u^°p. 

|i          5 

29.9 22.2 89      1 59 
10      \ 

9 
#°  a.  u^  ̂   p. 

6 30 

21 

85      : 

73 

7 

10      1 

14 

o°  /^  •  p. 

7 29 23 
73? 

67 10 

5      1 

2.8 r.°  0  a.  a?  p. 

I          8     29 

22 

87 

58 

!  « 

9 1.3 
e  a.  •  p. 

9     29.8  i  20.5 
88 

60 

'     9 

5 

10  1  30.2  i  21.3 
90 55 

'    8 

8 

11     30.1  1  21.5 

88 

.58 

i     '^ 

2 

2.8 

12     30.2  1  21.4 

88 

61 

1     8 

8 

6.1 '        13  i  27      1  21.5 

87 80 

i  10 

10 3.8?;  /"♦a.  p. 
14  1  25.8     21.5 96 82 

!     10 
10 

12.2  1  da. 15  !  29.3  ;  21.1 

94 

69 !  10 5 
8.4  !  da.  #  p. 

16  i  29.9 

22.3 
91 66 

:    10 

5 
17  !  28.4 22.9 

91 

79 

9 9 
6. 1  1  d  a.  #  /~^°  p.       1 18  i  30.7 23.5 93 67 8 9 

15.2  \ 

19  ̂  30 

23.5 

96 

74 

10 7 
7.1  i  #-''^a.  #°p. 

1.8  i  dr-oa. 

20     30 23.1 

94 

74 
i     9 

8 
1         21  i  31 22.5 

91 65 

9 8 

1         22  !  30.4 
23.5 

88 

69 

'     9 

5 

1      1 

'         23     30.3 23.5 91 60 

;   9 

9 2.5  1  dp. 

24     31. 3 23.5 91 62 ;  10 o 

    r^-  a. 
25     30 21 

87 

72 9 2 

l/°p- 

26  \  30.3 

21 

84 

70 

'     2 

2 

27  i  30.4 
22 91 

59 

'     8 

9 

  1 

28  '  ̂ '^  ̂  

24  5 

809 

64 

10 

6 

Mean 

Total 

.     vfvy.  ^ 

|29.7 

22.2  i  89.3 66.5 
;  8.6 6.8 

1 

!   

91.7 1 

VIRAC. 

[,^,  =  13°   35'  N;  X  =  124°   14'  B] 

BATANGAS. 

[</,=zl3°  45'  N;  X  =  121*'   03'  E] 

Day. 

9 

10 

11 

12 13 

14 
15 
16 
17 18 

19 20 

21 
22 
23 

24 
25 26 

27 
28 

Tempera-       Relative ture.         humidity. 

'Sa 

33  C3 :^a 

Mean 

Total 

•a  a 

:^a 

°a 
°(7. 

29.3 19.5 
31.2 19.2 

31.2 
19.1? 

31.5 
21.6 

31.5 19.9 

31.7 23.5 
31.7 22.9 

32.4 23. 5 
32.2 21.6 

32.5 20.5 
31.6 19.3 
30.4 22.3 
27.5 22.2 
28.3 22.5 

30.5 22.5 
32.9 24.5 
33.6 24 
31.5 23.9 
31.8 23.5 
32.1 22.4 32.5 

22.4 

32 

21.4 
33.6 23.3 
31.6 21.9 

31.4 
21.3 

31.6 20.2 

31.8 
21.3 

31.8 21.8 

21.9 

94 96 

92 85 

92 

83 

88 
88 
94 
93 86 

96 

96? 

92 
88 

P.  ct. 91 

72 
74 
83 70 

Cloudiness. '  ̂̂^  c 
^'.Sa^  Miscellaneous. 

0-10. 

8 
9 
9 
9 
2 
6 

0-10. 

10 

10 
9 

Day. 

mm. 

8.9 1.3 

9      I  11.4 
8 
9 
8 

10 

10 
10 
4 

5.8 
67.8 

36.6 1 

25. 1 
20.6 

8.1 
5.1 

6.9 
.3 

205.9 

#  a.  p.  CD  vu  p. 

e  o  ̂   <i  •  p- 
d  e  C  a. 
0  a.  d  r^  CD  p. 
CD  p. 

#r>a./'#cDp. 
#o  a.  d  ̂ °  p. 
d  a.  p. 
d°  a.  ̂   p. 

#°p. 
•°  a.  /-  #  p. 
/-  #  a.  p.  d  p. 

•  a.  p.  ̂   d°  p. 
d  a.  p.  #p. 

•  a.  /'  #  p. d°  a.  T  0°  P- 

•  a.  p.  T  p. 

d  a.  p.  T  0°  P- #o  a.  p. 

#da. 

Tempera- 

ture. 

X  a    fl  a 
03  S     I    3  f3 

^a  !  ̂a 

Total  ! 

31.3 
30.3 
31.9 

33 
31.5 

31 30.3 30.9 

32.4 

32 33.1 32.6 
28.8 

29.4 
32.4 
33.3 

32 

33.3 
34.8 
34.8 
34.9 
34.3 
34.8 

33.1 

34.7 
34.8 

33.9 
34.3 

32.6 

17.1 
16. 5? 19.8 
20.3 

20.2 19.6 
19.7 
18.1 
18.2 

19 

19.1 
19 

20.8 

20.3 

20 

20.2 
20.1 20.5 

21.4 21.1 
20.2 
21.6 
21.7 

21.6 20.1 

20.2 

19.7 21 

Relative humidity. 

P.ct. 

96 

96 

95 

96 

97 
89 

94 

93 

94 

95 

94 
92 
96 

85 

92 
94 

93 

96 
95 
94 

93 

93 
93 
93 

95  . 

95 

92 

94 

P.ct. 49 

65 

54 

53 

54 
88 

56 
55 

53 
50 

51 
56 
68 

66 
53 
54 
60 
55 

48 

49 
51 
49 

47 
50 
46 

42 

44 

47 

Cloudiness.  I 

0-10. 

5 

C   (j;   3g P3 

4 5 
4 5 
3 4 
4 6 
7 9 
7 9 
4 6 
6 7 
5 7 
5 6 
4 6 
5 6 
6 7 
5 5 
5 6 
7 5 
4 3 
2 2 

Miscellaneous. 

P°a. •°P. 

dp. 

->  a. 

r^p. 
r^p. 

^  a. 

=°a. 

OP. 

^  p. 

19.9  I  93.' 
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SILANG. 

[</,=:14°   14'  N;  X=:120*'.  58'  E] 

Day. 

10 
11 

12 13 

14 15 

16 17 

18 
19 20 

21 

22 23 
24 

25 26 

27 28 

Mean 

Total 

Tempera- ture. 

29.5 
29 
29.1 
30.2 

30 29.2 
29.1 
29.3 
28.7 
28.9 

28 
30.5 
28.2 
30.7 
29.5 
28.8 
29.2 

28 
28.6 
29.6 
30.5 30 

30.7 
30.6 
30.2 
30.8 
30.5 
30.4 

29.6 

^B 

20 

19.6 20 

19.6 

19.8 
19.3 
19.8 
19.4 
20.1 
20 20 

20.1 
19.9 
20.5 
20.2 
20.3 
19.5 
19.1 

19.8 21.1 
21.2 
21.4 
20.7 
21 
21.7 
20.8 21 

21.4 

Relative 
humidity. 

P.  ct. 
98 
98 

20.3 

98 

P.  ct. 

68 68 

65 
67 
68 68 
68 
68 
71 
69 

68 67 
68 

67 
65 
65 
67 
66 66 
67 

64 
64 64 
63 
65 65 

65 
64 

97.9     66.4 

Cloudiness.' 

a 
3SS 

Miscellaneous. 

n  =  a. dp. 

#°a. .a  =  a.  /'°  p. 

=  a.  <|  p. 

n.  =  &. 

^  dp. 
d  a.  #°  p. 
d  a.  <^  p. 

^  ii  =  a.  r3#p. 

-i  -Q.  =  a,  d  p. 
d  a.  p. 
-Q.  =  a.  ̂   p. 
r^  a.  #  p. 
d  a.  p. 

n  =  a. 

dT°p. 

n  =  a.  p  T°  p. =  a.  <  p. 

-Q-  =  a.  d  <,  p. 

^  /'°P. 

5.9       5.9  I 

SAN  ANTONIO. 

[0  =  14°  22'  N;  X  =  121°  32'  B] 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 

17 
18 
19 

20 

21 
22 
23 

24 
25 
26 
27 

28 

Mean 

Total 

Tempera- 
ture. 

OJ  J3       .s  P 

26.9 25.4 

28 27.6 28 

24 
25.3 

26.6 27.8 
27.9 28 

25.9 

23.2 
23 

28. 1? 26.7 

26.4 
27 
29.5 
30.8 

29.2 
28.4 
29.5 
28.8 

30.2 
29.2 

29  • 

29.5 

27.5 

19 

19.4 
19.5 
19 

20.1 

20.4 
19 

19.3 19 

19.5 

19.1 

20 

19.6 
18.5 
18.8 
18.6 
20.8 
20.7 
20.9 

20.4 
21.7 

21.5 
20.5 
20.8 19.3 

19.5 

19.9 

19.2 

Relative humidity. 
Cloudiness. 

P.  ct. 

82 

78? 

95 
91 

95 
95 
91 
82? 

95 
95 

96 
89 

91 

91? 

98 

96 
96 

96 

98 

92 

91 

19.  i 

?;ss 
^        ! 

p.  ct. 

67 
72 
66 

69 
63 

96 
71 
70 

64 

63 

65 
77 

87 

95 

64 

75 

78 

76 
73 

68 

76 

74 

77 
75 

76 

70 

70 

85 

10 

7 

10 
10 

10 
9 
9 
9 

10 
2 
3 

10 
10 
5 
9 
1 
2 
6 

92.6     73.6       7.4 

0-10. 

6 
10 

Miscellaneous. 

mm. 1^8 

7.1 

53.3 
1.5 

12.7 

36.1 17.8 

34 

1 

11.4 10.2 

3.8  : 

CORREGIDOR. 

[0 

=  14« 

23'  N;  X  = 

120° 

35'  E] 

Tempera-  |    Relative 
ture.          humidity. 

Cloudiness 

l|.s 

:  C'  ̂   03* 

i  Day. 

'PS 
•ps 

1    S    :    S' 

i  a  1  a 
Miscellaneous. 

03  P 

•S  s 

'         03         :         ft 03       I       ft ■S^«= 

i  ■ 

^a ^d 
«0         i        04 ?o      I     c* 

;^ 

i 

°c. 
°c. 

P.  Ct.   p.  ct. 0-10.    0-10. mm. 
!            1 28.5 

21.5 
81?    J  73 10  !  10 \ 

2 
28 21 

81?    1  68 10  i  10 

3 29.2 
22.5 

83      '  81 
10  i  10 

4 30 22.5 88      :  71 10  1     8 
5 29.5 22.5 84      !  71 10 

10 

i          6 
27 

23 92      !  90 10 10 7.6 

•  p- 

1          7 29.5 22 83      i  67 10 2 
8 30 22.2 79      i  61 10 

10 

9 29.7 21.5 82      i  67 10 

10 

10 

30.2 
22.5? 72?     ;  68 10 

10 
11 

30 22.7 
85      ̂   66 10 3 12 

30.1 
22.9 80? 

73 
10 

10 13 
28 

21.7 80 59 
10 

8 14 
28.2 21.6 75 

66 10 

10 

15 

28 
21.2 

81 
79 

10 

10 

16 

17 18 

19 
20 
21 

22 
23 24 
25 

26 27 
28 

Mean 

Total 

_    .       i 

;                            1                            j                            ■ 
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EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

7,  0^  I"'.  Butuan  (N  of  Mindanao).  Earthquake  of  force  VI,  lasting  40^  The  direction 
of  the  waves  was  EXE-WSW,  some  objects  being  thrown  from  their  places  toward  east-northeast. 
Some  subterraneous  rumblings  were  heard  which  appeared  likewise  to  advance  in  the  same  direction. 

At  2^  45"^  occurred  a  repetition  having  force  lY  and  the  same  direction  as  the  first  shocks.  The 
area  shaken  by  this  strong  earthquake  was  very  limited,  since  the  disturbance  appears  to  have  been 
perceptible  neither  at  the  station  of  Surigao  nor  at  that  of  Cagayan,  which  both  are  at  a  distance  of 
only  about  100  kilometers  from  the  epicenter.  It  likewise  failed  to  influence  the  microseismograplis 
of  Manila  Observatory.  This  leads  us  to  believe  that  the  disturbance  was  due  to  the  formation  of 
a  fault  or  to  a  subsidence  at  a  very  shallow  depth ;  otherwise  it  can  hardly  be  explained  how,  with  an 

intensity  of  VI-YII  (De  Eossi-ForeFs  scale)  at  Butuan,  the  perceptible  seismic  waves  did  not 
reach  greater  distances. 

11,  7^  0"".  Butuan  (X  of  Mindanao).  Earthquake  of  force  III.  A  repetition  of  greater 
intensity  followed  at  21^  45"",  during  which  oscillations  in  the  direction  SE-NW  were  observed.  At 
4^  40""  of  the  12th,  a  second  repetition  was  experienced. 

13,  16^  48^  29^*  Aparri  (XE  of  Luzon).  Oscillatory  earthquake.  Direction  E-W;  force 
III. 

15,  23^  O"'.  Butuan  (N  of  Mindanao).  Oscillatory  earthquake.  Direction  EN"E-WSW;  in- 
tensity III. 

19,  10^  44"^  44^*  Butuan  (X  of  Mindanao).  Earthquake  of  intensity  IV,  direction  SSE- 

XXW.     This  disturbance  was  registered  at  Batavia  at  10^  47""  19^. 
19,  20^  55"\     Aparri  (XE  of  Luzon).     Oscillatory  earthquake.     Direction  E-W;  force  III. 
26,  13^  29™  3^*  Butuan  (X  of  Mindanao).  Oscillatory  earthquake.  Direction  SSW-XXE; 

force  III. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time 
is  stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  regis- 

tered by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers 
who  sent  the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one 
hundred  and  twentieth  meridian  east  of  Greenwich. 
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30 

31 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight  =0h.] 

I 

24       3 

32 

15 

33 
16 

34 
16 

35 

19 

36 
19 

37 19 

38 22 

39 
23 

13 

Component. 

f  N^ 
\  ws I  ws 

24  i{ 

26 

26 

27 
27 
28 

r  NNW-SSE 

\  WSW-ENE 
I  WSW-ENE r  NNW-SSE 

\  WSW-ENE 
I  WSW-ENE f  NNW-SSE 

\  WSW-ENE 
I  WSW-ENE WSW-ENE 

r  WSW-ENE 
\  NNW-SSE WSW-ENE W^SW-ENE 

r  NNW-SSE 

\  WSW-ENE f  NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
SW-ENE 

WSW-ENE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW^-ENE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 

/  WSW-ENE \  NNW-SSE NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 

Beginning. 

First 

prelimi- 

nary 

tremors. 

h.  m.  s. 
2  57  38 
2  57  39 
2  57  43 

23  16  26 
23  16  25 
23  16  27 
3  06  33 
3  06  33 
3  06  53 

9  38  04 
9  38  04 

12  25  38 
12  25  04 
16  48  49 
16  48  49 
16  48  57 
8  56  53 
8  56  53 
8  56  55 

17  33  48 
17  33  55 
5  31  40 
5  31  46 

16  09  41 
16  09  42 
16  09  41 
16  09  42 
10  44  44 
10  44  50 
16  04  58 
16  04  58 
19  32  46 
17  31  48 
17  32  00 
17  31  48 
17  31  56 
5  10  00 
5  10  01 

12  41  08 
12  41  08 
9  08  48 

13  29  03 
13  29  02 
13  29  03 
13  29  04 
9  24  08 

17  47  38 
15  44  48 

1 
Second 

prelimi- 

nary 

tremors. 
Princi- 

pal 

portion. 

3  10  46 
3  10  22 
3  11  17 

12  31  46?! 

12  32  02? 

9  01  43 
9  01  44 
9  01  21 

17  37  27 
17  37  18 

16  12  38 
16  12  24 
16  11  50 
16  11  47 

3  14  20 
3  14  14 
3  14  40 

23  44  41 
9  38  20 

9  38  21 
13  07  35 
4  48  52 

12  38  40? 

12  38  36' 

16  49  41 
16  49  40 
16  50  03 .9  06  11 

9  06  08 
9  06  00 

17  39  45 
17  39  55 
5  32  26 
5  32  40 

16  15  11 
16  15  02 
16  13  52 
16  13  48 

10  47  27 
10  47  36 

Maximum  range  of 
motion. 

Hour.  I 

h.  m.  I 

3  15  25 
23  44  52 

9  38  22 
9  38  41 

13  07  37 4  48  59 

12  38  45 
12  38  50 
16  49  53 
16  49  48 
16  50  16 
9  07  27 
9  06  18 
9  06  23 

17  41  02 
17  40  51 
5  32  33 
5  33  16 

16  15  27 
16  15  22 
16  14  10 
16  14  08 

"io~47'56" 

17  40  10 
17  40  15 
17  40  10 
17  40  11 

19  32  56 
17  47  45 
17  47  58 
17  47  24 
17  47  53 

12  45  44  I 12  45  40  i 
12  49  55 

12  50  20 
9  08  55 

13  29  22 
13  29  20 
13  29  21 
13  29  21 
9  24  15 

17  47  45 
15  45  13 

19  32  58 
17  48  07 
17  48  55 
17  48  20 
17  50  21 

12  51  55 
12  52  00 
9  08  59 

13  29  23 
13  29  23 
13  29  27 
13  29  24 
9  24  18 

17  47  49 
15  45  16 

0.03 
.03 

.05 

.06 

.09 

.02 

.01 .01 

.03 

.09 

.01 

.01 

.01 .04 

.01 .16 

.04 .03 

.01 .09 

.01 

.10 

.02 

.01 

.01 

.14 

.03 

.03 

.02 .80 

.47 1.40 

.56 

.01 

.04 

.02 

Am-  i 

pli-   Pe- 
tude  riod. 

(2  a.). 

10 
2.4 2.4 

2.4 
2.2 
2.4 
4.8 

8.7 2.4 2.4 

6 
10.4 

13.2 
10.2 

5.2- 

9 

2.4 5.1 

9.2 
11.4 
9.6 

11.1 

.03  i  9 

2.4 

9.2 

7.8 

11.1 13.5 

2.? 2.4 

4 
2.4 
6 
2 
2.4 

2.4 

3 
3 
3 

23 
23 
23 

16 
16 
16 
16 
10 

10 
16 

16 

19 

19 
19 
19 
19 
5 
5 

13 

13 

9 
13 
13 

13 
13 

9 
17 
15 

V.  M. 
V.M. H.P. 
V.M. 
V.M. H.P. 

V.M. 

V.  M. H.P. 

V.M. 
V.M. 
V.M. 
V.M. 
V.M. 
V.M. H.P. 

V.M. V.M. 
H.P. 

V.M. 
V.  M. H.P. 

V.M. H.P. 

V.M. H.P. 

V.M. H.P. 
V.  M. 
H.P. 
V.M. H.P. 

V.M. 
V.M. 
V.M. 

V.M. H.P. 
V.  M. 
H.P. 

V.M. V.M. 

H.P. 
H.P. V.M. 

V.M. H.P. 

V.M. H.P. 

V.M. V.M. 

V.M. 

In- 

End.      I   stru-  | 

ment.  | 

Earthquake  at  Donggala  (Celebes). 

Earthquake  at  Lapongs  (S  Sumatra). 

Earthquake,    III    at   Aparri   (NE   of 
Luzon). 

Earthquake  at  Talaud  (NE  Menado). 

Vertical  C.  0.03  mm. 

Earthquake  at  Butuan  (N  of  Minda- 

nao). 

Earthquake  at  Sivas  (Asia  Minor). 

V.  C.  0.01  mm. 
V.  C.  0.38  mm.    Earthquake,  III  at 
Butuan  (N  of  Mindanao). 

Instrumental  constants. — ^Vicentini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  L50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  (H.  P.)  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=:9.2  seconds;  WSW-ENE  pendulum, 
T=10.4  seconds.     Magnification  of  the  record:  NNW-SSE,  15  times;  WSW-ENE,  15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. t— The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 
stands  at  a  height  of  9.5  meters,  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 
tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN   FILIPINAS.^ 

H,  0^  01°^.  Butuan  (N"  de  Mindanao).  Temblor  de  tierra  de  intensidad  VI,  duracion  40^ 
La  direccion  de  los  movimientos  terrestres  era  ENE-WSW;  algunos  objetos  fueron  arrojados  hacia 

el  ENE:  oyeronse  ruidos  subterraneos  procedentes  de  esta  misma  direccion.  A  2^  45"^  hubo  una 
repeticion  de  intensidad  lY;  observaronse  oscilaciones  en  la  misma  direccion  del  primer  temblor. 

El  area  conmovida  por  este  fuerte  temblor  fue  mny  reducida;  pues  no  parece  haber  sido  percep- 
tible en  ninguna  de  las  dos  estaciones  de  Surigao  y  Cagayan  situadas  a  unos  100  kilometros  de 

distancia:  tampoco  fue  registrado  por  los  microseismografos  de  Manila.  Esto  induce  a  creer  que 
su  origen  fue  la  formacion  de  alguna  falla  6  un  resbalamiento  muy  superficial  en  el  terreno:  de 
otro  modo  apenas  se  explica  como  habiendo  tenido  en  .  Butuan  una  intensidad  comprendida  entre 

VI  y  VII  de  la  escala  Eossi-Forel,  las  ondas  seismicas  perceptibles  no  se  extendieron  a  ma3^ores 
distancias. 

11,  7^  OO"'.  Butuan  (N  de  Mindanao).  Temblor  de  tierra  de  intensidad  III.  Repitio  a  21^ 
45""  con  mayor  fuerza,  distinguiendose  oscilaciones  en  la  direccion  SE-NW.  A  4^  40"^  del  dia  12  se 
experimento  una  segunda  repeticion. 

13,  16^  48°^  29^*  Aparri  (NE  de  Luzon).  Temblor  oscilatorio,  direccion  E-W,  intensidad 
III. 

15,  23^  00^.  Butuan  (¥  de  Mindanao).  Temblor  oscilatorio,  direccion  E:^^E-WSW,  inten- 
sidad III. 

19,  10^  44""  44^.*  Butuan  (K  de  Mindanao).  Temblor  de  tierra  de  intensidad  IV,  direccion 

SSE-I^NW.     Eue  registrado  en  Batavia  a  10^  47^  19^ 
19,  20^  55°^.     Aparri  (NE-de  Luzon).     Temblor  oscilatorio,  direccion  E-W,  intensidad  III. 

26,  13^  29^  03^*  Butuan  {^  de  Mindanao).  Temblor  oscilatorio,  direccion  SSW-NN'E, intensidad  III. 
REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 

*  La  intensidad  de  los  terremotos  se  indica  conforme  a  la  eonocida  escala  de  De  Rossi-Forel.  Cuanto  k  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distinguiendola  por  medio  de  un  asterisco  ( * ) .  En  caso  contrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archipi^lago 

que  es  el  del  meridiano  120°  E  de  Greenwich. 





THE  STRONGEST  EARTHQUAKES  FELT  IN  THE  PHILIP- 
PINES DURING  THE  LAST  HALF  CENTURY. 

By  Rev.  Miguel  Saderra  Maso,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

During  tliQ  last  half  century  the  various  regions  of  the  Philippine  Archipelago  have  heen  visited 

by  55  strong  earthquakes^  whose  intensities  varied  between  VII  and  X  of  De  Rossi-ForeFs  scale.  We 
herewith  present  a  list  of  these  phenomena^  which  shows  the  year^  date  and  hour^  the  force,  and 

probable  place  of  origin  of  each  of  them. 

In  the  accompanying  map  are  represented  the  approximate  extension  and  form  of  the  area 

within  which  each  disturbance  had  the  intensity  given  in  the  list.  These  regions  are  numbered 

consecutively  from  north  to  south,  and  their  ordinals  are  found  along  the  upper  half  of  the  left 

margin.  Opposite  each  area  are  indicated  the  earthquakes  which  have  taken  place  within  it,  these 

being  designated  by  the  numbers  which  they  have  in  the  list.  It  must,  however,  be  understood 

that,  whenever  two  or  more  numbers  are  placed  opposite  an  area  indicative  of  so  many  earthquakes 

in  that  region,  this  does  not  imply  that  the  various  quakes  were  exactly  coincident  in  epicenter*  and 
radius  of  action.  It  merely  means  that  in  all  these  disturbances  the  area  of  maximum  intensity 

lay  within  the  curve,  although  on  some  occasions  the  effects  may  have  been  more  perceptible  in  one 

direction,  and  in  another  on  others,  since  this  depends  on  the  various  positions  and  forms  of  the 
seismic  foci. 

Thus,  for  instance,  numljer  18  of  the  list,  which  corresponds  to  the  curve  inclosing  the  prov- 
inces in  the  neighborhood  of  Manila,  represents  the  three  strong  earthquakes  of  July  15,  18,  and  20, 

1880,  each  of  which  had  a  different  epicenter  and  area  of  destruction;  but  all  within  the  limits 

established  by  the  curve. 

LIST  OF  EARTHQUAKES. 

No. Year. Month and  day. Hour. 

Inten- 

sitj-. 
h. m. 

1 1862 Sept.  9 
3 00 VIII 

2 1863 June  3 19 20 IX 
3 1869 Aug.  16 

15 
00 

IX 

4 1869 Oct.  1 11 35 VIII 
5 1871 Feb.  21 4 00 VIII 
6 1871 Nov.  5 9 

00 
VII 

7 1871 Dec.  8 

17 

30 IX 
8 1871 Dec.  19 22 

30 
VII 

9 1872 Jan.  26 
19 

30 
VIII 10 

1872 Dec.  29 

11 
48 

VII 
11 1873 Nov.  14 

17 
30 

VII 

12 1874 Aug.  25 6 
30 

VII 
13 

1875 May  12 
11 

30 
VII 

14 1877 July  5 .  12 7 VIII 15 1877 
July  23 

16 
24 VII 

16 1878 
Sept.  17 0 50 VIII 17 

1879 Julv  1 2 38 X 

(July  15 
0 53 VIII 

18 1880 Uuly  18 
12 40 

IX 

[July  20 

15 
40 

VIII 

Probable  origin  of  disturbance. 

N  Central  Range,  between  Ilocos  Norte  and  southern  Cagayan. 
Eastern  Range  of  Luzon,  ENE  of  Manila. 
Vicinity  of  Masbate  Island. 
Vicinity  of  Taal  Volcaino,  Luzon. 
N  part  of  Camiguin  Island. 
Near  Eastern  Range  of  Mindanao. 
Illana  Bay,  SW  of  Mindanao. 
Near  Eastern  Range  of  Mindanao. 
Near  NW  coast  of  Zambales,  Luzon. 
Near  SW  coast  of  Luzon. 
Vicinity  of  Lamon  Bay,  Luzon. 
S  of  Sibuguey  Bay,  W  of  Mindanao. 
SE  of  San  Miguel  Bay,  Luzon. 

Do. 
Vicinity  of  N  coast  of  Leyte. 
W  part  of  Davao  Gulf,  SE  of  Mindanao. 
NE  end  of  Mindanao. 
Eastern  Range  of  Luzon,  E  of  Manila. 
Eastern  Range  of  Luzon,  ENE  of  Manila. 
Vicinity  of  Lake  Bay,  Luzon. 

61 
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LIST  OF  EARTHQUAKES— Continued. 

No. Year. Month 
and  day. Hour. 

Inten- 

sity. 

h. 

TO.  '' 

19 1881 July  27 
16 

30 IX 
20 1885 

Feb.  22 

15 

30 VIII 
21 1885 July  23 22 

45 

IX 

22 
1887 Feb.  2 

23 
00 VIII 

23 1887 Mar.  24 
21 

14  1 
VII 24 1889 Feb.  5 15 

53  1 VII 25 1889 Mav  26 2 
23 

VIII 
26 1889 Oct.  6 11 

10 
VII 

27 1890 Feb.  7 0 
10 

VIII 28 1892 Mar.  8 
VIII 29 1892 Mar.  16 

""9" 

~2  ' 

X 

30 
1893 June  21 14 50  , X 

31 1894 Feb.  10 0 

42  1 

VIII 

32 
1894 June  29 2 57 VIII 

33 1895 June  7 21 
56 

VII 

34 
1897 

Apr.  8 
21 20 

VIII 
35 

1897 
May  13 19 

22 VIII 

36 
1897 

Aug.  15 
20 

18 
VIII 

37 1897 
Sept.  21 M 

10 
15 X 

IX 

38 1897 Oct.  19 {.I 
5 15 IX 

VIII 

39 1897 Nov.  14 8 59 VII 
40 1898 Jan.  80 19 

15 VII 

41 1901 
Sept.  10 

8 
20 VII 

42 1901 Dec.  15 6 

58  1 

VII 43 
1902 Aug.  21 

19 
17 X 

44 1902 Aug.  26 1 9 IX 
45 1902 Nov.  17 8 

38 VII 
46 1903 Dec.  28 

10 
56  i VIII 

47 1904 Oct.  1 
18 

16  ' 

VII 
48 1904 Oct.  9 2 39 VII 
49 1905 Dec.  8 

16 
22 VII 

50 1905 Dec.  11 2 
12 

VIII 

51 
1907 

Apr.  19 
5 

00 IX 
52 

1907 Mav  20 

15 

49 VII 

53 
1907 MaV  25 

23 

52 
VII 

54 
1907 Nov.  24 

21 
59 IX 

55 1909 Mar.  18 

16 

30 VIII 

Probable  origin  of  disturbance. 

Southern  part  of  Nueva  Vizcaya,  Luzon.* 
Near  ESE  coast  of  Mindanao. 

Vicinity  of  Sindangan  and  Dapitan  Bays,  NW  of  Mindanao. 
Southeastern  part  of  Panay. 
Vicinity  of  San  Miguel  Bay,  Luzon. 
S  of  Sibuguey  and  Illana  Bays,  W  of  Mindanao. 
S  of  Taal  Volcano,  Luzon. 
NE  part  of  Davao  Gulf,  SE  of  Mindanao. 
Vicinity  of  the  N  coast  of  Leyte. 
Vicinity  of  Batan  Island. 
N  and  NE  part  of  Pangasinan,  Luzon. 
Central  part  of  the  Agusan  Valley,  Mindanao. 
Southeastern  end  of  Mindanao. 
Central  part  of  the  Agusan  Valley,  Mindanao. 
Northern  part  of  Mindoro. 
Central  part  of  the  Agusan  Valley,  Mindanao. 
Vicinity  of  Masbate  Island. 
Near  the  I  locos  coast,  Luzon. 

SE  part  of  Sulu  Sea. 
Do. Near  the  NE  coast  of  Samar. 
Do. 

Near  the  Uocos  coast,  Luzon. 
SE  part  of  the  Sulu  Sea. 
SE  part  of  Lanion  Bay,  Luz(»n. 
Vicinity  of  Taal  Volcano,  Luzon. 
N  part  of  Illana  Bay,  SW  of  Mindanao. 
SE  part  of  Panay. 
Vicinity  of  Taal  Volcano,  Luzon. 
Near  the  SE  coast  of  Mindanao. 
Southern  part  of  the  Agusan  Valley,  Mindanao. 
North  part  of  Central  Range,  Luzon. 
Vicinity  of  Masbate  Island. 
Central  part  of  the  Agusan  Valley,  Mindanao. 
SE  of  San  Miguel  Bay,  Luzon. 
Southeastern  part  of  Leyte. 
Northern  part  of  Central  Range,  Luzon. 
SE  of  San  Miguel  Bay,  Luzon. 
Between  the  Agusan  Valley  and  E  coast  of  Mindanao. 

»  Four  other  very  strong  earthquakes  (VIII,  IX  Kossi-Forel)  were  felt  on  the  l^S  18 'i»,  and  20'''  of  September. 

Annual  and  monthly  distribution. — The  maximuni  seismic  activity  of  the  whole  period  under 
consideration  fell  in  the  year  1897^  during  which  8  strong  earthquakes  were  felt  in  the  Phil- 

ippines. Two  of  thesC;,  corresponding  to  the  same  epicenter^  occurred  in  Ilocos^  NW  of  Luzon;  the 
other  6^  due  to  four  different  foci^  in  Mindanao  and  the  eastern  Visayas.  It  is  to  be  remembered 
that  during  the  same  year^  in  June^  took  place  the  great  earthquake  of  Assam  and  Bengal^  British 
India;  and  that  Japan  was  likewise  visited  by  two  violent  earthquakes^  on  January  17  and  20. 

If  we  consider  the  decades  comprised  within  the  period^  we  find  that  the  decade  1890-1900 
showed  the  greatest  number  of  violent  earthquakes^  viz^  16  quakes  in  ten  different  regions.  During 
the  same  period  there  occurred  in  Japan  9  disturbances,  a  number  which  is  considered  as  very 

extraordinary.^  Among  these  was  the  earthquake  of  Mino-Owari,  one  of  the  most  intense  and  disas- 
trous recorded  in  the  history  of  the  Island  Empire. 
On  running  the  eye  over  the  list  it  is  easily  recognized  that  the  years  characterized  by  the 

greatest  number  of  earthquakes  form  groups  separated  from  each  other  by  irregular  intervals  of 
years.  These  groups  can  be  reduced  to  six  which  are  shown  in  the  following  table.  The  same  gives 
the  group  of  years,  the  number  of  disturbances  which  occurred  during  each,  the  number  of  epicenters 

^  Publications  of  the  Earthquake  Investigation  Committee  in  foreign  languages.     Tokio.     No.  19,  page  10. 
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to  which  they  corresponded^  and  the  interval  between  the  last  year  of  the  preceding  and  the  first  of 
the  following  period  of  greater  seismic  activity. 

Groups. 
Number  of— Interval 

between 

groups 

(years). Earth- quakes. 

Epicenters. 

1869-1872 
1880-1881 
1885-1889 •     1897 

1901-1902 
1904-1907 

8 
8 
7 
8 
5 
8 

6 
2 
7 
6 
4 
6 

8~
 

4 
8 

4 

2 

The  distribution  by  months  offers  no  special  interest.  The  month  of  July  heads  the  list  with 
8  earthquakes  and  is  followed  by  February  and  December  with  7  each,  while  January  and  April  show 
the  minimum  of  2 ;  the  other  months  figure  with  numbers  between  these  limits. 

The  geographical  distribution.- — The  region  of  the  Archipelago  which  during  the  last  fifty  years 
experienced  the  greatest  number  of  violent  earthquakes  is  the  extensive  valley  of  the  Agusan  Eiver, 
Mindanao;  the  second  place  is  held  by  the  part  of  the  Province, of  Ambos  Camarines. lying  between 
San  Miguel  Bay  and  Mayon  Volcano ;  while  the  third  is  claimed  by  both  the  seismic  region  of  Taal 
Volcano  and  that  of  Masbate  Island. 

Of  the  three  principal  districts  of  the  Archipelago,  Luzon,  the  Visayas,  and  Mindanao,  the  last 

is  the  most  unstable.  Of  the  55  earthquakes  which  appear  in  the  list,  20  occurred  in  the  said  dis- 
trict. Of  these,  15  took  place  in  the  eastern  part  of  the  island;  that  is  to  say,  in  the  neighborhood 

of  the  trough  running  along  the  eastern  coast,  which  is  one  of  the  most  important  geosynclinals  of 
the  Pacific  and  even  of  the  whole  globe. 

In  subsequent  numbers  of  the  Monthly  Bulletin  we  will  publish  some  details  concerning  the 

earthquakes  of  each 'of  these  districts. 
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LOS   TERREMOTOS   MAS   VIOLENTOS   EXPERIMENTADOS  EN   FILIPINAS 

DURANTE  LOS  ULTIMOS  50  ANOS. 

Durante  el  ultimo  medio  siglo  se  lian  experimentado  en  diferentes  partes  del  Arehipielago  Fi- 

lipino 55  terremotos  violentos^  6  sea  de  intensidad  variable  entre  VII  v  X  de  la  eseala  Rossi-Forel. 
A  eontinuacion  presentamos  su  lista  en  la  que  consta  el  ano^  mes^  fecha^  liora^  intensidad  v  origen 

probable,  de  cada  uno. 
En  el  mapa  que  la  aeompaiia  esta  represent ada  aproximadamente  la  extension  y  forma  de  la 

region  6  area  dentro  de  la  cual  eada  terremoto  tuvo  la  intensidad  indieada  en  la  lista.  Cerca  del 

margen  se  ban  reunido  los  numeros  de  orden  de  las  diferentes  areas  6  epicentros  y  f rente  a  ellos  los 

numerales  correspondientes  a  los  terremotos  de  la  lista  experimentados  en  cada  area.  Cuando  a  una 

misma  area  corresponden  varios  numeros^  indicadores  de  otros  tantos  terremotos^  del)e  tenerse  pre- 
sente  que  no  pretendemos  significar  que  todos  tuvieron  precisamente  el  mismo  centro  y  area  de 

aecion^  sino  que  en  todos  el  area  de  maxima  intensidad  estuvo  dentro  de  los  limites  senalados  por  la 

eurva,  aunque  los  efectos  fuesen  unas  veces  mas  sensibles  en  una  direccion  y  otras  en  otra,  depen- 
diendo  esto  de  la  diferente  posicion  y  forma  del  centro  6  foco. 

Asi  por  ejemplo  el  numero  18,  correspondiente  a  la  curva  (|ue  envuelve  las  provincias  cercanas 

a  Manila,  representa  los  tres  terremotos  violentos  ocurridos  los  dias  15,  18  y  20  de  Julio  de  1880, 

cada  uno  de  los  cuales  tuvo  diferente  epicentro  y  area  de  destruccion,  pero  siempre  dentro  de  los  li- 

mites seiialados  por  la  curva. 
LISTA. 

Yease  en  el  texto  ingles. 

Distribucion  anual  y  mensual. — De  todo  el  periodo  el  ano  1897  fue  el  de  mayor  actividad  seis- 
niica ;  se  experimentaron  8  terremotos  violentos,  dos  en  Ilocos,  XAY  de  Luzon,  correspondientes  a  un 

mismo  epicentro,  y  los  seis  restantes  en  Mindanao  y  en  lasA^isayas  orientales,  en  cuatro  diferentes 
epicentros.  Conviene  tener  presente  que  este  mismo  ano  acontecio  en  Junio  el  gran  terremoto  de 

Assam,  en  la  India  Inglesa ;  en  Japon  ocurrieron  tambien  dos  terremotos  violentos  el  17  y  el  20  de 
p]nero. 

Si  se  consideran  las  diferentes  decadas  que  comprende  el  periodo,  se  vera  que  la  de  1890  a  1900 

es  la  que  presenta  mayor  numero  de  terremotos  violentos;  16  terremotos  en  diez  diferentes  regiones. 

En  Japon  durante  la  misma  decada  ocurrieron  nueve,  numero  considerado  como  muy  extraordinario:^ 
entre  ellos  el  de  Mino-Owari,  uno  de  los  mas  intensos  y  desastrosos  que  registra  la  liistoria  de  aquel 

imperio. 
Ademas  recorriendo  la  lista  se  nota  facilmente  que  los  alios  de  mayor  numero  de  terremotos 

forman  diferentes  grupos  separados  por  periodos  variables.  Tales  grupos  pueden  reducirse  a  seis, 

que  presentamos  en  la  siguiente  tabla.  En  ella  flgura  el  grupo  de  anos,  el  numero  de  terremotos,  el 

numero  de  epicentros,  y  el  numero  de  anos  que  media  entre  el  ultimo  ano  de  un  grupo  y  el  primero 

del  siguiente. 

Numero  de— Periodo 
intermedio 
de  aiios. 

Grupos. 
Terremotos. 

Epicentros. 

1869-1872 8 
8 

8 
5 
8 

6 
2 
7 
6 
4 
6 

1880-1881 
1885-1889 1897 

1901-1902 
1904-1907 

8 
4 
8 
4 
2 

La  distribucion  mensual  no  ofrece  especial  interes ;  el  maximo  numero  8  corresponde  al  mes  de 

Julio  y  el  siguiente  7  a  Febrero  y  Diciembre;  el  minimo  2  a  Enero  y  Abiil ;  todos  los  otros  meses 

figuran  con  numeros  intermedios. 

^Publications  of  the  Earthquake  Investigation  Committee  in  foreign  languages.     Tokio.     No.  19,  page  10. 
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Distribucion  geo^dfica. — La  region  del  Archipielago  que  ha  sufrido  mayor  ntimero  de  terre- 
motos  violentos  durante  los  liltimos  cincuenta  aiios  es  el  extenso  valle  del  Eio  Agusan  en  Mindanao; 
sigue  luego  la  Provincia  de  Ambos  Camarines  en  su  parte  comprendida  desde  la  bahia  de  San  Miguel 
al  Yolcan  May  on ;  y  en  tereer  lugar  las  regiones  del  Volean  Taal  y  de  la  Isla  Masbate. 

De  las  tres  principales  partes  de  que  consta  el  Archipielago^  Luzon^  las  Yisayas  y  Mindanao^,  la 
mas  inestable  es  Mindanao.  De  los  55  terremotos  que  contiene  la  lista,  20  han  tenido  lugar  en  dicha 

isla  y  de  estos,  15  en  la  parte  oriental  6  sea  en  la  proximidad  de  una  de  las  fosas  6  geos}^nclinales 
mas  importantes  del  Mar  Pacifieo  y  aun  de  todo  el  globo. 

En  sucesivas  not  as  presentaremos  algunos  datos  mas  particulares  sobre  los  terremotos  de  eada 

region. 
86313   -3 
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METEOROLOGICAL  BULLETIN  FOR  MARCH,  1909. 

By  Rev.  Jos^  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  ^A^EATHER  NOTES. 

Atmospheric  pressure  and  temperature. — The  mean  atmospheric  pressure  for  this  month  in  all 
our  stations  in  the  Philippines  has  been  somewhat  lower  than  the  monthly  mean  for  March^  1908. 

That  of  Manila  differs  from  the  normal  for  March  by  — 0.83  millimeter.  With  a  few  exceptions^  the 
highest  mean  daily  pressure  was  observed  everywhere  on  the  27th.  The  lowest  pressures  took  place 
generally  on  the  21st^  22d^  or  23d;  that  is  to  say,  during  the  depression  of  which  we  shall  speak 
below. 

The  mean  monthly  temperature  differs  very  little,  as  a  rule,  from  that  of  March  of  the  preced- 

ing year.  Only  for  stations  in  northeastern  and  southeastern  Luzon,  we  find  differences  of  1°  C.  or 
even  higher,  these  differences  being  positive  for  the  year  1909. 

The  maximum  temperature  for  Manila  has  been  34.5°  C,  and  the  minimum,  17.7°  C,  the  latter 
having  been  registered  on  the  1st  and  9th,  and  the  former  on  the  31st. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS, 
MARCH,  1909. 

Station. 

Pressure. 

Mean. Depar- 

ture 
from March, 

1908. 

Highest mean. 

Day. 
Lowest 
mean. 

Day. 

Temperature. 

Mean. 

Depar- 

ture 

from 

March, 

1908. 

Highest. 

Day. 

Day. 

Tagbilaran  . 

Surigaoi   Cebu   
Iloilo   
Ormoc   
Tacloban  __. 

Capiz   
Calbayog  ___ 
Legaspi   
Atimonan_. 
Manila   
Olongapo— . 
San  Isidro  — 

Dagupan  ___ 
BoUnao   

Vigan    

Tuguegarao 

Aparri   

mm. 

758. 46 
58.82 
58.97 
58.83 
58.85 

59.34 
59. 35 
59. 63 
59.76 
59.96 
59.73 
59.51 
59.68 
59.50 
59.57 

59.72 

60.41 

60.94 

mm. 
—0.49 
—  .59 
—  .37 
—  .60 
—  .  75 
—  .65 
—  .63 
—  .69 
—  .74 
—  .85 

—  .67 
—  .47 
—  .81  I 
—  .45  ! 

mm. 

760. 27 
60.66 
60.78 

60.54 
60.72 61.36 
61.16 

61.  62 
61.63 

61. 82 
61.84 
61.55 

61.62 
61,32 
61.28 
61.45 

64.27 
65.10 

27 

27 
27 
27 
27 
27 

27 
27 
27 
27 

27 
27 
27 

28 

28  j 

26  ! 

27  j 

or    ! 

mm. 

756. 52 
56.02 
56.  65 
56.78 

56.08 
56.16 

56.57 
56.38 
56.87 
57.66 
58.06 
58.06 
58.20 
58.10 
58.03 

58.33 

58.71 

26.7 
26 

26.5 
26.8 
25.4 
26.3 26.7 

25.5 
26.7 26.9 

26.1 
26.8 

26.2 27.3 27 

27.6 

26.4 

25.4 

4-0.1 

+  .2 

—  .1 

+  .5 +  .4 +  .4 

+1 

+1.2 +  .3 

+  .1 

°(7. 

32.8 
31.1 
30.5 32.9 32.7 
33.3 
31 

22 
22 2,4,10 24,30 

31 
31 

6 

21.0 21 
20 

22.4 

19 

22.1 

32.1 
34.4 
34.5 
35.4 
34.6 

36.9? 

32 

36.4? 

35.5 

10 
5 

31 
21 

20 

13 

13 

22 

10, 12\ 

16,20/ 

19.8 

21.2 
20.6 

17.7 19.8 

17.9 

18.3 
20.7 

22.5 

18 

+1.1 

31 

7 
9 
8 
7 
9 

4 

17 

6 

1,9 
9 
9 
6 

14 

2 

1 30  days  only. 

Precipitation. — The  total  amount  of  rainfall  collected  this  month  in  the  rain  gauges  of  the 
Observatory  exceeds  the  normal  for  March  by  40.2  millimeters^  whereas  it  is  5.4  millimeters  below 

that  of  March^  1908.     In  regard  to  the  stations  outside  of  Manila  I  shall  only  remark  that  those 
which  show  a  total  monthly  amount  of  rainfall  larger  than  that  of  March^  1908,  are  almost  as  many 
as  those  that  report  it  as  smaller. 

69 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU   DURING  THE  MONTH 
OF  MARCH,  1909. 

Station, 

Jolo   
Isabela,  Basilan   
Zamboanga   
Cotabato   

Cagayan,  Misamis  __ 
Butuan   

Tagbilaran   
Surigao   
Maasin   
Cebu   
Iloilo   
San  Jose,  Buenavista 
Tiiburan   
Ormoc   
Tacloban   
Capiz   
Borongan   
Calbayog   
Palanoc,  Masbate___ 
Romblon   
Laoang    
Gubat   

Sumay,Guam   

mm. 
35.3 

25.4 44.2 74 

143.2 
110.2 
66.6 

147.5 220 

54.9 41.6 
43 

58.1 95 

132. 7 
68.6 

238.4 
184.3 
77.9 

80.7 
238.6 403.5 
70.3 

5?  * 

mm. 

+  17.6 

—139. 9 

—190. 8 

15.3 
298.8  j  21 

  I    8 

■  4.8 

70.9 
8.7 
8 

-5.2 

-  76.7 

+  37.7 

—282. 8 

4-  86.3 

+ 

03  ci 

4^    1 

-10 
4J  m 

+  3 

0 

—  2 —  3 

0 

—  1 —  1 

+  3 
4-  4 

mm. 

12.7 
14.2 17.8 

26.7 
45.7 
60.2 27.2 
37.3 

62 13.2 

16.4 32.8 
18.5 
20.3 27 

20.3 

54.9 
37.6 
18.3 18.5 

100.1 

68.6 24.1 

12 
27 
23 

23 

23 
20 

29  Ij 

20  i 

22  H 

23  ll 

23  I 

23 

21  I' 

22  I 

20 

23 
20 

22 
21 
23 

22 

22 
12 

Station. 

Calapan   
Legaspi   
Virac   
Batangas   
Atimonan   
Silang   
San  Antonio,  Laguna   
Manila    
Olongapo   
San  Isidro   
Tarlac   

Dagupan   
Bolinao   

Baguio,  Benguet   
San  Fernando,  Union   
Echague   
Candon    

Vigan    
Tuguegarao   
Laoag   

Aparri   
Sto.  Domingo,  Batanes  Is 

mm. 

61.7 207.1 

184.9 11.8 

177.2 
92.8 

204.  5 

59.3 
19.9 
5.7 
6.4 

48.8 

5.1 
35.8 
0 

36.3 

10.4 10.9 

51.1 0 

53.1 
229. 4 

f-l  t-t 
OS  03 

mm. 

—138.4 

-f  45.8 

4-  5.1 

+  8.9 
+  59.5 

+  40.2 

—  5.4 

+  12.5 

—  3.4 -3.4 

—  2.6 

+  40.6 

4    11.2 

—  21.3 

4-1.7 

—  4.5.9 

4-  10.9 
—  38.6 
-1-154.4 

s 

2| 

>> 

0'-' 

'O 

SrCj 

>» 

fi  u 

03  03 

'a3 

^^ 

« fi 

14 

22 

-fl 

21 

4-2 

9 

i-6 

15 

-fl 

6 

-f3 

16 

0 
9 

+  6 

3 

4-2 

4 

-1 

2 

+  1 

3 

—4 

2 0 
7 

+4 

0 

-3 

9 0 
2 0 
2 

+2 

7 
0 

—2 

7 

-6 

18 

4-7 

03  >». 

Ct3 

mm. 

13 32.3 

38.1 
3.6 

54.4 55.9 

43.7 
19.8 

16.8 
2.1 

6.1 
39.9 4.1 13.7 

0 
11.2 

9.1 
8.1 18.3 

0 
16.3 

62.2 

24 

19 
14 

22 
22 

24 
24 

18 

24 

23 

24 
30 

25 

30 
0 

22 

29 

23 
25 

0 

25 

24 

DEPRESSIONS  AND   TYPHOONS. 

Only  one  depression  is  worth  mentioning  this  months  and  even  this  was  of  very  little  importance 
to  the  Philippines. 

The  following  typhoon  warnings  were  sent  by  Manila  Observatory  to  the  foreign  meteorological 
services  in  the  Far  East : 

March  21,  5  p.  m. :   Typhoon  E  of  the  southern  Visayas  or  northern  Mindanao,  moving  W  or  WNW. 

March  22,  10  a.  m. :   Typhoon  E  of  the  Visayan  Islands,  inclining  northward. 

March  23,  8.30  a.  m. :  The  typhoon  is  crossing  the  Visayan  Islands  in  the  form  of  a  shallow  depression. 

In  Plates  I  and  II  our  readers  will  see  the  distribution  of  isobars  in  the  Philippines  for  2  p.  m. 
of  the  20th,  6  a.  m.  of  the  22d,  6  a.  m.  and  2  p.  m.  of  the  23d,  and  6  a.  m  of  the  24th.  In  Plate 
II  we  include  the  approximate  track  of  the  depression  from  the  time  of  its  formation  south  of  Yap 
on  the  16th  to  18th  until  it  reached  the  China  Sea  in  the  early  morning  of  the  24th. 
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Plate  I. 

K  Br  The  barometric  readings  have  teen'  reduced'  to  standard  gravity. 
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73 The  origin  of  this  depression  to  the  south  of  Yap,  Western  Carolines,  is  easily  seen  by  examin- 
ing the  observations  made  there  at  the  meteorological  station  of  the  Weather  Bureau.  We  give  some 

of  these  observations  in  the  following  table. 

METEOROLOGICAL  OBSERVATIONS  MADE  AT  YAP,  WESTERN  CAROLINES, 
MARCH  i6  TO  20,  1909. 

Date  and  hour. Pressure. 
Wind. 

Sea. Weather. 

Direction. Force. 

March  16: 
2  p.  m   
4  p.  m  _  _ 

mm. 

754.6 NE 
NE 

NE 
NE 
ENE 

NE NE 
NE 

NE 
NE 
ESE 

E 
E 

0-12, 

5 
3 

4 
5 
3 

6 
5 
4 

2 
4 
4 

3 
3 

L  from  NE 0 
c 

0 
0 
c 

0 
0 
0 

0 
0 
0 

c 
b 

March  17: 
6  a.  m   

2  p.  m   
4  p.  m 

55.5 
54.5 

L  from  NE 
H  from  NE 

H  from  NE 
H  from  NE 

March  18: 
6  a.  m   

2  p.  m   
4  p.  m.   

54.2 
54.1 

March  19: 
6  a.  m   

2  p.  m   
4  p.  m_   

55.2 
55.2 

M  from  NE 
L  from  NE 

March  20: 
6  a.  m   
4  p.  m      _  -     _ 

58.2 M  from  E 

The  rising  of  the  barometer  on  the  19th  together  with  the  gusty  winds  from  the  SE  quadrant 
which  were  observed  in  the  afternoon  of  the  same  day  were  a  sign  that  the  depression  was  moving 
away  from  the  Carolines  toward  the  Philippines. 

The  weather  maps  mentioned  above  show  very  clearly  of  how  little  importance  was  this  depres- 
sion, at  least  while  crossing  the  Archipelago.  We  believe  that  in  all  probability  it  filled  up  entirely 

in  the  China  Sea  to  the  WSW  or  W  of  Manila  in  the  evening  of  the  24th  or  the  morning  of  the 
25th. 



74  BULLETIN    FOR   MARCH^   1909. 

NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — La  presion  atmosferica  media  de  este  mes  resulta  para  todas  nuestras 
estaciones  algo  inferior  a  la  media  mensual  de  Marzo  del  aiio  proximo  pasado.  La  de  Manila  difiere 

de  la  normal  de  este  mes  en  — 0.83  millmetros.  Salvas  muy  pocas  exeepciones,  el  dia  de  mayor  pre- 
sion ha  sido  en  todas  partes  el  27.  Las  presiones  menores  tuvieron  lugar  generalmente  el  21,  22  6 

23,  6  sea,  durante  la  depresion  de  que  hablaremos  luego. 
La  temperatura  media  mensual  difiere  en  general  muy  poco  de  la  de  Marzo,  1908.  Solo  en  las 

estaciones  del  SE  y  NE  de  Luzon  llega  la  diferencia  a  1°  Co  algo  mas,  siendo  esta  diferencia  posi- 
tiva  para  este  aiio.  La  maxima  absoluta  para  Manila  ha  sido  34.5°  C.  y  la  minima  absoluta  17.7° 
C. ;  esta  fue  registrada  los  dias  1  y  9  y  aquella  el  dia  31. 

Precipitacion  acuosa. — La  eantidad  de  agua  recogida  este  mes  en  los  pluviometros  del  Observa- 
torio  supera  a  la  normal  de  Marzo  en  40.2  mm.  pero  es  inferior  al  total  de  Marzo  del  afio  pasado  en 
5.4  milimetros. 

Por  lo  que  toca  a  las  demas  estaciones,  solo  diremos  que  son  casi  iguales  en  niimero  las  que  dan 
un  total  de  lluvia  menor  que  el  de  Marzo,  1908,  y  las  que  lo  dan  algo  mayor. 

DEPRESIONES  Y  TIFONES. 

Solamente  una  depresion  merece  mencionarse  este  mes,  la  cual  fue  a  la  verdad  de  muy  poca  im- 
portancia  para  Filipinas. 

Yeanse  a  continuaeion  los  avisos  de  tifon  que  envio  el  Observatorio  a  los  Jefes  de  los  Servicios 
Meteorologicos  de  las  eostas  de  China  e  Indochina,  Formosa  y  Japon: 

Dfa  21,  5  p.  m. :  Tifon  al  E  de  las  Visayas  meridionales  6  de  la  parte  norte  de  Mindanao,  moviendose  al  W 
6  WNW. 

Dia  22,  10  a.  m. :   Tifon  al  E  de  las  Islas  Visayas  inelinandose  al  N. 
Dia  23,  8.30  a.  m. :  El  tifon  cruza  las  Islas  Visayas  en  la  forma  de  una  depresion  dilatada. 

En  las  Laminae  I  J  II  podran  ver  nuestros  lectores  la  distribucion  de  las  isobaras  en  Filipinas 

a  2  p.  m.  del  20,  6  a.  m.  del  22,  6  a.  m.  y  2  p.  m.  del  23  y  6  a.  m.  del  24,  juntamente  con  la  trayec- 
toria  aproximada  de  esta  depresion  desde  que  se  formo  al  S  de  Yap  del  16  al  18  hasta  que  llego  al 
Mar  de  China  la  madrugada  del  24. 

El  origen  de  esta  depresion  al  S  de  Yap,  Carolinas  Occidentales,  se  echara  de  ver  facilmente 
examinando  las  observaciones  hechas  en  aquella  estacion  meteorologica,  las  cuales  incluimos  en  una 

tabla  en  el  texto  ingles.  La  subida  del  barometro  observada  alii  el  dia  19  y  los  vientos  del  2.°  cua- 
drante  que  comenzaron  a  soplar  la  tarde  del  mismo  dia  indicaban  que  la  depresion  se  alejaba  ya  de 
las  Carolinas  moviendose  en  direccion  a  Filipinas. 

Los  mapas  del  tiempo  arriba  indicados  muestran  claramente  la  poca  importancia  que  tenia  esta 

depresion,  al  menos  mientras  atravesaba  nuestro  Archipielago.  Creemos  ademas  que  con  toda  pro- 
babilidad  acabo  de  deshacerse  bien  pronto  en  el  Mar  de  China  al  WSW  6  W  de  Manila  durante  la 
tarde  del  24  6  maiiana  del  25. 
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75 
METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[</)  =  14°  34'  41"  N;  X  =  120*  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Date. 

Pres- 

sure, 

mean. 

Air  temperature.2 Underground  temperature. 
Rela - 

Evaporation.  2 

Mean. 

Maxi- Mini- 

mum. 

0.25  meter. 0.50  meter. 
1.50 

meters. 

2.50 

meters. 

tive 

humid- 

it.V, 

mean. 

pres- 

sure, 

mean. 

Free 

expo- 

sure, 

total. 

Shelter, 

total. mum 

6 
4 

8  a.  m. 
2  p.  m. 

8  a.  m. 
2  p.  m. 8  a.m. 

8  a.  m. 

2  III  """I  r 

mm. 
759. 32 

59.84 
59.67 
59. 75 

60.07 
60.34 
59.71 
58.96 58. 73 

58.71 58. 58 

58.16 
59.09 
60.67 
60.79 
59.96 
59.24 
59.71 
60. 13 

59.95 
58.79 
58.81 
58. 06 
58.29 
60.24 61.39 

61.84 
61.47 61 

60.31 
60.06 

25.8 
26.5 
25.7 
25.8 

25.9 
26.2 

26.4 25.8 
25.8 
26.1 
25.5 
26.1 
26.6 
24.9 

25 
25.9 
26.8 

24.7 
25.7 

26.1 
26.8 
26.5 

25 27.1 
26.6 

26.8 
25.4 
25.9 

27 27.1 
27.5 

32. 
33. 

17.7 20.1 

19.4 
19.1 18.9 
20.1 19.9 

18.5 
17.7 
18.5 20 

18.8 

20.3 
19.9 
20.9 

20.4 
21.2 

21,4 
20.1 
20.5 21.5 
23.5 

22.3 
22.5 
22.6 

21.5 

22.6 
22.5 
20.9 

20. 6 21.3 

26.7 

27 
26.8 
26.7 

27 
27 27.4 27.5 
27 

27 
27.6 
2»>.9 

27.5 

27.2 27 
26.5 
27 

27.2 26.5 

26.8 26.3 

27.1 

27 
27 

27.4 27.5 
27.8 
27.7 27 

27.1 27.5 

29.1 
29 

29.8 

30 

29.5 
30.3 

30.4 30.7 
30.4 
30.6 29.6 

30 
30.8 

29.2 
28.9 
30 

30.1 29.1 28.9 
28.3 

29 

28.6 
28.5 
29.9 
29.6 
29.9 

28.9 28.7 
29.2 29.8 

30.1 

27.7 27.8 

27.6 
27.9 
28 

28.1 
28.5 
28.5 
28.4 
28.4 28.5 
28.1 

28.2 
28.3 

28.1 27.9 28 

28.1 
27.9 
27.9 

27.7 27.8 
27.7 
27.9 
28 

28.1 

28.1 
28.2 

28 

28 

28.1- 

28.1 

28 

28.2 28.2 28.3 
28.8 28.9 29 

28.7 
29 

28.7 28.7 

29 

28.7 

28.5 28.5 
28.5 

28.5 

28.2 28.3 

28.2 28.1 
28 

28. 4. 28.5 
28.8 

28.4 

28.4 28.5 

28.6 28.8 

27 

27 

27.1 27.1 

27.1 27.2 
27.3 
27.2 

27.2 27.2 

27.4 
27.4 27.5 

27.5 
27.4 
27.5 
27.5 
27.5 27.6 

27.5 
27.7 
27.6 27.5 

27.6 
27.6 
27.7 
27.7 

27.7 

27.8 
27.7 
27.8 

°<7. 

27.2 27.1 

27.2 27.2 27.3 
27.3 

27.4 
27.5 27.3 

27.3 
27.4 
27.4 27.5 

27.5 
27.5 
27.6 27.5 

27.5 27.7 
27.6 
27.6 
27.6 

27.5 
27.6 
27.6 27.7 27.7 
27.7 

27.8 27.7 27.8 

Per  ct. 

68.1 
70.9 

68.8 
67.7 66.1 

65.2 
65.9 
64.1 

63 

64.2 71 
69.7 
66.1 
68.1 
74 

77 

74.2 83.6 
73.8 

71.1 65.4 

68 
87.8 77.7 

75.6 
70.8 

80.8 

82 

67.5 

67.2 66.5 

mm. 

16.5 17.9 
16.4 

16.4 15.9 
15.9 
16.5 
15.3 
15.2 15.8 

17 

17.3 16.6 

15.7 
17.4 18.9 
19.1 19.3 

17.7 
17.6 16.6 

17.4 
20.6 

20.3 

19.2 
18.1 

19.3 
20.3 17.3 

17.6 17.8 

mm. 
mm. 3.9 

3.6 

4.6 

3.7 
4.8 4.5 

4.3 

5.2 
4.7 
5.5 

3.5 
3.7 

4.8 

3.4 
2.2 
2.7 

3 
0.8 
3.9 
3.4 
6.4 
3.9 

1 
4 3.8 

3.8 
2.3 

2.2 
4.4 

4 

4.2 

3                   -_ 33.4 

33.2 33.6 

34 34.3 

34.4 
34.4 
34.1 

32.4 
32.4 
33.6 

31.4 30.2 

32.4 
32.6 
29.7 
31.7 

31.1 
33.7 

31.2 
30.1 
33.5 32.9 

33.4 
29.5 31.8 

33.2 33.6 
34.5 

4   _•   
5 
6           __      
7       „ 
8 
9   

10.      
11   ^ 
12   
13   
14       _           __ 
15             
16   
17              _      _ 
18   
19  _      
20   
21  _     _  _           

22   ■___     ___ 
23     _ 
24       
25   26 

27             
28           
29  ._  _ 
30   31 

Mean   
Total 

759. 73 
26.1 32.7 20.5 27.1 29.6 

28 

28.5 
27.4 

27.5 71 17.5 3.7 116.2 

Departure  from 
normal   

-  -, 

-0.83 

-0.6 

+0.4 

-0.9 

-0.8 
-0.8 

Date. 

Wind. Clouds. 

Sun- 

shine. 

Rain, 

24  hours 

begin- 

ning 

mid- 

night. 
Miscella- 

neous. 
Prevailing 

direction. 

Total 

move- 

ment. 
Maxi- 
mum 

hour- 

ly 

veloc- 

ity. 

Direction 
at  the 
time  of 

the  maxi- mum velocity. 

Amount, 

mean. 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 

SE 
W 

SE 
ESE 
E 

ESE 

SE 
SE 
SE ESE 

Variable 
W 
E 

NNE,  NE 
N 

W,  E W 

Variable 
NE NE 
NE 

NNE 
NNE 
ESE 
ESE 
NE 
E 
E 

E,  ESE ESE 
SE 

Km. 

199 198. 5 
196.5 
200.5 
197.5 
173.5 
232. 5 

242 
194.5 
233 
140 

208.5 
206.5 

143 138 
137.5 
134.5 
75.5 

108.5 

154 
309.5 

-372 

183 256 

258.5 

194 
209 

187 247 258 
238 

Km. 19 

15.5 
26.5 
16 
27.5 

17 26 

24 
18.5 

26 

15 18 20 

20.5 
18.5 
17 

16.5 
13.5 17 

19.5 
36.5 

32 

21 
23 

25 
18 20 

16.5 22 
26.5 
19 

W 
W 

SE 

SEbyS 

E 
SEbyS 

SSE 

SE ESE 
SE NE 
W 
NW 
N 
N 
NW 
W 

NW 
NE NE 

NEbyE 

ENE 
Nby  W 

E 

ESE 
ENE E 

WNW 

SE 

SE 

SE  by  S 

0-10. 

4.2 

3.8 
1.2 
6.4 
4.8 
3.5 

5 2.3 

3.1 

3.4 
6.8 

7.1 
7 

8.2 
9.4 7.2 4.8 

8.8 5.3 6.6 
6.9 

9.9 
9.8 
8.8 
6.8 4.3 
9.7 
6.8 
2.9 
2.8 
2.5 

Ci. Cu. Cu. 

Cu. Cu. 
Cu. 

Cu. 
Cu. 
Cu. 
Cu. Cu. 

N.-c 
Cu. 

Cu. 
S.-Ci 

S.-Ci 

Cu. 
Cu. £u. 

Cu. 
Cu. Cu. 
Cu. 
N. 

Cu. Cu. 

Cu. 

Fr.-I 
Cu. Cu. 
Cu. 

Cu. 

E 
E 
E 

E,SE 
E 

ESE E 
E 
E 

f.                  E NE,E 

E 

a.              NE 
1.            ESE 

E 
E 
E 

ENE E 
NE 

NE ENE ESE EbyN 

E 
S\                 E 

ENE 
E 
E 
E 

h.  m. 
9    40 
9    20 

10    30 
8  45 

10.25 
9  00 
9    05 

10    55 
10    30 9    40 
3  30 

9    15 6    00 

2    10 
0  55 

6    45 

8    15 2    15 
8  55 
4  00 

6  30 
1  05 2  05 
7  05 

9  20 7    30 

0    45 

mm. 

11  =  a. 

=  a. 

n  =  a.  /'o  p. 

=°  a.  /'°  p. 

=  a. 
-CL  =  a.  /'°  p. 

=°  a.  i/o  p. 

=°  a.  /'o  p. 

^^a./'Op. 
11  =  a. 
XI  =  a. 
n.  =2  a. 

i/°  •  a.  d  p. 

=°  a.  •  p. 

=°a. 

-^  ̂-  •  P- 

=°  d  a. 

=  a. 

-Q  =  a.  ̂ ^°  p.  O 

=°a.  #°p. /"o 

=  a.  r^2  0  a.  p. 

^  a.  #a.  p. 

#  a.  /'o  d°  Kv  p. 

#  =°  r\  Si.  ̂   -p. 

=  a.#p. 

n.  =°  a.  /'o  <.  p. 

=°  a.  /-o  ̂   p. 

2 
3 Ci.-S. 

Ci. Ci. 
Ci. 

Ci. Ci. 
Ci. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci. 
Ci.-S. 
Ci.-S. 

Ci. 
Ci. 
Ci.-S. 

Ci. 

Ci. 
Ci.-S. 
Ci.-S. A.-Cu. 
A.-Cu. 

Ci.-S. 

Ci. Ci.-S. A.-Cu. 

Ci 

Ci. 
A.,Cu. 

SW 

wsw 

SW ssw 

ESE 

SE 

s 

SE NE  by  E 

SE ENE 
E 

NE 

4 
5 
6 
7 
8 
9 10 

11 

12      - 13 

14 15 

6.7 

2.8 

16         
17 
18      _      _        19.8 
19 

20           __        -  . 21 

22   

.8 

5.4 

5.8 11.3 
23                 
24   - 
25               26 

27  _  _       4 
2.7 28                   

29 
ii    lb? 
10    05 
10    25 30                     

31 

Mean 
200.8 

21.0 
5.8 7    12 

Total 

59.3 

Departure  from 

-27 

-fl.5 

+40.2 

i 
*  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
*  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  -above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[0  =  9°  38'  N;  X  =  123°  51'  E;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied, — 1.86  mm.] 

Day. 

Mean 

Total 

mm. 

758. 12 
58.65 
58.60 
58. 55 
59.11 
59.50 
58.89 
58.09 
57.87 
57.57 
57.26 
57.21 
58.03 
58.82 
59.04 
58.89 

58. 25 
58.07 
58.42 
58.04 
56. 52 
56.60 
56.74 
57.58 
59. 12 
59.68 
60.27 
60.17 
59.94 
59.42 
59.19 

Temperature. 

758. 46     26 

0(7. 

26.9 
26.9 
26.8 

27.2 
26.9 
26.9 
27.1 
26.8 

27.2 27.7 
26.9 
25.8 

25.9 
26.2 
26.1 
25.3 

26.4 
26.9 
26.3 
25.8 

27.4 
27.3 
26.6 
27 

26.8 

27.3 

27 
26.6 
26.6 
27 

26.6 

oa 

32.6 

30.5 
32.5 
32.5 

31.2 
30.7 32.6 
31 
32.1 

32 31.4 30 

31.3 
30.8 
30.5 
28.7 

31.7 
31.2 
31.5 29.7 

32.4 
32.8 

31.5 
31.9 

32 31.2 
31.7 
30.1 
30.8 

31 

OC. 

21.5 
22.5 

I  21.8 

I  22.3 i  21.8 

I  23.5 

j  21.7 

I  22.2 

I  21.5 i  22.8 i  22.1 

!  22.2 
21.5 
22.3 
23.4 
23 

22.4 22.8 

22.5 
22.7 
23.9 

24.5 
24 
22.9 

23.4 
22.4 
23.4 22.2 
23.8 
22.8 

21 

31.3 
22.6 

Per  ct. 
69 

73.9 
66.7 

71.8 
71.8 

73.5 

73 72.5 
68.3 

68.7 

69.2 
80.2 75.5 
78.3 

81.1 

85.5 

77.2 
79.5 

75.2 76.3 

84 

82.5 
78.8 

75.2 
73.6 
75.6 

80.2 75.3 
74.8 

75.6 

Wind. 

Prevailing 

direction. 

NNE 

Variable 
Variable 
NNE 

NNE.  SE 
NNE 

SE,NNE NNE 

Variable 
SE 
NNE 
NNE 

NNE,  SE 
NNE 

N,  NNE Variable 
NNE,  SE NNE 
NNE 
NNE 

NW  quad. 
WNW 

SE 
NNE,  NNW 

WNW,  NNEi 

N,  SE NEquadrant 
SE.  NNE 
NNW,  SE 

SE NNE,  SE 

Force 

(mean). 

-13. 

1.7 

1.8 1.3 

1.5 
1.3 1.5 
1.7 
1.7 
2 

1.5 

1.5 

1.5 

1.5 
2 

1.7 
1.3 1.3 
2 

1.7 1.8 

3.2 
2.3 
2.7 
1.2 
1.3 
1.8 
2 

1.8 
1.8 
1.8 
1.8 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

1.7 

4. 
4. 

7. 
9. 

8 
10 
9.1 
7.^ 4.: 

5.  J 

5.' 
8.' 

5.; 
3.; 

Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S.,  A.-S. 
Ci.-S. 

Ci.-S. 
A.-S. 

Ci.-S. 
Ci.-S. Variable 

Ci.-S. 
Ci.-S. 
A.-S.,  Ci  -S. 

Ci.-S. 
Ci.-S. A.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 

Ci.-S. 
Ci.-S. A.-S. 

Ci.-S. 
Ci.-S. 

SSE 

Lower. 

Cu. 

Cu. Cu. Variable 

Cu.-N. Variable 
Variable        NE 
Cu.-N.        E,  NE 
S.-Cu.,Cu.  E,NE 

,  NE 

NE 
E 

NE 
E 

Variable 

Cu.-N. 
Cu.-N. Cu.-N. 

Cu.-N 

Variable S.-Cu. 

Cu.-N. Cu.-N. 

Cu. 

E 

NE 
E 

NE 
E 
E 
E 

NE 
NE 

NE 
Cu.-N.  NE,  NNW 

Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu. 

Cu. 
Cu.-N. 
Cu.-N. 
Cu. 

NNW NNW 
SSW,  S 

ESE 
ESE,  E 

E 

E,  NE 

E 
E 
E 
E 

•^  to 

0.6 
"8^9" 

.2 

3.3 

6.1 

.4 

1.5 

.2 
2.7 
.8 

27.2 

Miscellaneous. 

dp. 

•  a. 

d  a  0  p. 

do  p. 

•  P- 

•  a.  #o  p, 

•  p. 

#op. 

dop. 

<^  p. 

•  <°p. 

•  p. 

do  a.  #  p. 

ftO  ̂  

•°  a!  /'#2  p. 

66.6 

SURIGAO. 

[0  =  9*  48'  N;  X  =  125*  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not   applied, — 1.86  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 

14 15 16 

17 
18 19 
20 
21 

22 
23 24 
25 
26 
27 
28 

29 
30 

31 

Mean 

Total 

mm. 

758. 47 
58.97 
59.22 
59 
59.74 
59.76 
59.18 
58.46 
58.25 
58.10 
57. 59 
57.40 

0(7. 

26.9 
26.7 26 

26.1 

26.2 
26.4 
26.1 
26.8 
25.8 

25.7 
25.6 

24.9 

0(7. 

30.2 
30.8 29.9 

30.1 29.9 
29.3 
29.7 

30.4 
30.8 

29.2 
30 
29.4 

o(7. 

22.9 23 

22.5 
23.5 

22.3 
22.5 21 
23 

21.9 
22.5 

23 

21.9 

Per  ct. 79 

80.8 

81.5 
86.1 
83.3 
83.7 
84.5 
80.5 
85.4 
85 

86.7 
89 

NE,  E 

E 
NE,  SE 

E  quad. Variable 
NE NE 

NE  quad. 
NNE 

NE  quad. 
Variable 

Variable 

0-13. 

1.8 

1.2 
1.8 

1.3 
2 

2.2 
1.5 2.3 
1.5 
1 

.8 
1.2 

0-10. 

6.3 5.5 

7 
6.5 

7.2 5.8 
4.5 

5.7 
5.7 
8.7 
9 7.5 

Ci.-S. 
Ci.-S. 

Ci.-S. Variable A.-Cu. 
A.-Cu.,  Ci. 

Ci.                   NE 

Ci.-S. Ci.-S.               NE 

Ci.-S. Ci.-S.                 E 

Ci.,  Ci.-S. 

Cu.,  Fr.-Cu.       E N.-cf.          NE.  E 

Cu.              E,  NE 
Cu.                     E 
Fr.-Cu.               E 
Cu.                   NE 
Cu.                     E 
Cu.                     E 
Cu.                     E 
Cu.           E,  ENE 

Fr.-N., Cu.ENE,NE 
Fr.-N.         E,  NE 

mm. 

______ 
15 

.8 
1 

~"s'T 

8.4 
1.5 
9.4 

noa. 

11  =  a. =o  a.  n.  a.  p. 

iio/'O0a./'#dp. 

d  =  a.  /'o  p. 

•o^oa. 

ii^a. na.  p. 

ii2  #o  a.  n  p. 

/'•  =  a./-#op. =  a.    #o  a.  p. 
n^  M/  =  #a.il  p. 

nP=%°  a.  oon  p 
=  m^  a.  do  p. 
d  a.  oo  -Q-  p. 
do  =  a.  n  p. 

n.  =o  a.  do  p. n  =o  a.  ̂ o  a.  p. 

#  a.  p.  ;/  p. 
/-  d  a.  <,  p. 

n.  a.  p. 

-Q-  <,  a.  #o  ̂   p. n  a.  p.  oo  p. 

n  a.  p.  oo  #o  p. 
XI  a.  do  p. #oa.xi  p. 

#a. /':#o^p. 

/-  #o  a.  d  p. 

D.2  do  a.  n  p. 
n.^~  a.  #o  p_ 

58.96 
59.42 
58.97 
58.76 
58. 65 
58.73 
57.77 
56. 02 
56.46 
57.10 

58. 23 
59.69 
60.39 
60.66 
60.51 
60.37 
60.06 
59.79 

25.9 
23.9 
24.9 
25.7 
26.1 
26.1 
24.4 25.8 

26. 5 
25.8 

26.8 
26.3 
26. 2 
26.8 
26.4 
26.4 
26.6 26 

28.5 

26.1 

29.1 
29.9 
30.8 

30.5 
26.1 
28.5 
31.1 29 

30.5 
29.8 
29.6 

30 
30 

30 
30.4 30.5 

22.3  !     86.2 
22      i     91.5 
22      1    90.8 
22.6       86 
22.1       82.6 
23.1       86.5 

22  1       Qi  2 

NE  quad. 
SSE 
SSE 

Variable 

NE     . 
NE WNW 

W,  WSW 
SW  quad. ESE 

ESE 
NE 
ENE 
ENE 
ENE 

ENE 

NE  quad. 
NE  quad. 

.5 

.5 

.2 

1.2 
1.3 
1.3 2.2 

2.3 

1.2 1.7 

1.5 1.2 

1.2 1.5 
1.3 
2 
1.8 

.8 

8.3 
9.5 

9.2 
8.7 6.5 
6.3 9.8 
9.5 

9 
9 7.7 

5.5 
5.5 5.8 

6 

7.5 
4.7 

3.8 

Ci.-S.,  A.-Cu. ~A.'-Cur~              e' 

A.-Cu.                E 
A.-Cu.                E 
Ci.-S.                  N 

N.-cf.                  E 
Fr.-N.                 E 
N.-cf.               NE 

S.-Cu.,  N.-cf.  NE 
Cu.                  NE 
Cu.                      E 

N.,  Fr.-N.      NW Fr.-N.       W,  NW 
N.-cf.               SW 

Fr.-N.,  N.-cf.  NE 
Cu.,  N.-cf.          E 

Cu., Fr.-Cu.        E Cu.                      E 

Cu.,Fr.  N.           E 
N.-cf.,  Cu.          E 
N.-cf.,  Cu.          E 
Cu.                      E 
Cu.                      E 

1.8 
17.3 1.3 

37.3 
.8 "i"8~ 

"1^6" 

1.5 
10.7 
1.3 3.3 

"io'i" 

23.3 24 

23.9 23.7 23 

23.3 

23.7 22.9 
23.6 23 

21.7 

85.7 
86.8 
90.1 85 

87.5 

87.2 
82.5 85 

86.5 83 
85 

Ci.-S.      N,  NNW 
Ci.-S.                 W 

Ci.-S. 
Ci.-S.                SE 
Ci.-S.                SE 
Ci.                   NE 
Ci.                  NW 
Ci.-S. 
Ci.                    SE 
Ci.                    NE 

758. 82 
26 

29.7 
22.7  I     85.5 

1.4 
7.1 

147.5 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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CEBU. 

[0  =  10°  18'  N;  X=:123''  54'  E;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied, — ^1.84  mm.] 

Temperature. 

r6 

Wind. Clouds. 

in 

Day. 
Prevailing  form  and  its  direction. 

1^ 

Miscellaneous. 

i i g 

?>• 

Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean).i 

.2 
^ 

03 

s 
P5 Upper. 

Lower. 

tl- 

mm. 

°a 

°a 
°a 

Per  ct. Km.  jy.h. 

0-10. 

mm. 
1 758. 75 

26.6 29.8 20.2 

80.2 
NE,  E 10.9 5 Ci. Cu.                ENE 

0.2 

ri-rsa. 

2 59.23 
26.9 

30.5 
20.5 

82.7 NE,  E 
9.5 

5.8 
Ci.-S.,  Ci. 

Cu.                  NE 

=  ii2  d  O  a- 

3 59.34 
26.7 

30 
20.1 

80.2 ENE 12.5 4 Ci.-S. Cu. 

=  112  a. 

4 59.24 
27.2 30.5 

22.9 

79.2 E 10.6 
5.2 Ci. 

Cu.           E,  ENE 

=  a.  O  p. 

5 59.83 26.4 30.4 
20.2 

79.3 E 
11.9 

5 
Ci. 

Cu.              NE,  E 
=  -D.a. 6 59.68 

27.1 
30 20.2 76.3 NE 10.5 7 Ci.-S.,  A.-Cu. Cu.                   NE 

=  Oa. 7 59. 37 
27.5 

30 
22.6 

81.3 E 10.5 5 
Ci. 

Cu.                ENE 

-a  =  a.  O  p. 

8 58.95 
26.6 

29.5 
22.9 

80 E 
9.8 

6 Ci. Cu.                      E 

.5 

=  0  P  a. 9 58.66 

27 
29.8 

20 79.2 E 
10.3 

5 
Ci.,  Ci.-S. 

Cu.        NE,  ENE 

2.8 

=°  Ha. 

10 

58.32 
26.9 

30.5 
22.9 

81.8 E 
8.7 

6 Ci.                    NE Cu.                ENE 
^  d  a.  O  a.  p. 

11 
57.92 

26.3 29.4 20.9 
80.8 

E 
9.3 6.5 

Ci.-S. Cu.                ENE 2 
112  :=:a. 

12 57.60 
25.7 29.7 21.8 

79.2 ENE 10.5 6 Ci. Cu.                     E 
-Q-  0°  O  a. 

13 58.47 
26.3 

30 22 75.5 ENE 
10.3 

6 Ci.-S. 

S.-Cu. 2.8 
-a  =  a. ;/°  #o  p. 

14 59.06 
26.2 30 22.3 76.5 

N,  ENE 

11.7 
6.8 

Ci. 

Cu.                  NE 

n  =  a.  O  P- 

15 59.50 
26.3 29.7 23.5 

75.2 
E,  NE 

8.4 
7.5 

Ci.-S.                 E S.-Cu.              NE 
11  =  a. 

16 
59.17 25.2 29 22.9 80.7 NE 

4.3 

8 Ci.-S. N.                     NE 8.6 
ii  =  #a.  #oop. 

17 
58.59 

26.1 
30.1 21.4 75.8 E 

11 
6.5 

Ci.-S. Cu.                   NE 
n  =  a.  0°  p. 18 

58.58 
26.9 

30.2 23.1 
72.2 

NE  quad. 

11.9 
3 

Ci. 
Cu.        NE,  ENE 

.5 

n  =  a.  r^  d  p. 

19 
58.81 

26.8 

30.2 
22.9 

72 

E 
9.2 

6.2 

Ci.,  Ci.-S. 

S.-Cu.           ENE 
nda. 

20 
58.35 

25 
28.1 21.5 

78.8 

N,  SE 

4.9 
8 A.-Cu.                E N.                     NE 1 

n  =  a.  d  p. 

21 
56.74 

26.2 
28.8 23.8 77.5 

Variable 
6.3 

8 
Ci.-S. 

Cu.-N.                N 

•6.1 

da. 

22 56.65 26.4 
30 

23.1 
83.3 

S 5 
8.2 

Ci.,  Ci.-S. 

Cu.-N.       N,  NW 11.4 

•  a.  O  •  /'°  p. 

23 
56. 96 25.2 

29 

23.5 90.1 ssw 5 9 Ci.-S. 
Cu.-N.           W,  S 

13.2 
jCl  a.  #  /-  r^  p. 

24 58.31 26.7 29.5 
23.8 81.2 

NE  quad. 7.5 7.2 Ci.-S. Cu.            ESE,  E 

m°  a.'^  p.  o 

25 
59. 57 

27.1 
30.2 

24 

76 

NE  quad. 
10.5 

4.8 

Ci. Cu.                ENE 
n  a.  O  <^  p. 

26 
60. 42 

26.9 29 
23 

75.8 
E 

11.6 
4.5 

Ci. 

Cu.                ENE 

n  =  a.  o  d  p. 

27 
60.78 26.4 

29.8 24.1 
77 

NE,  E 

11 
4.8 

Ci. Cu.                ENE 

.5 

n  p  a. 
28 

60.74 
26.8 

29.5 23.4 76.8 ENE 

14.4 

4.5 

Ci. 

S.-Cu.            ENE 11  =  a. 
29 

60.43 
27 30.1 

23.9 74.3 
NE  quad. 10.6 

4.5 
Ci. Cu.                ENE 

rL  =  a.  O  p. 

30 60.10 27.2 
30.2 

23.9 
72.7 

NE  quad. 13.2 3 Ci. Cu.                ENE 
11  =  a. 

31 

Mean 

Total 

59.84 26.8 
30.1 

22.3 72.3 
NE  quad. 10.7 2.5 Ci. Cu.                ENE 5.3 

=  a. 

758. 97 26.5 29.8 22.4 
78.2 

9.8 
5.8 

54.9 

ILOILO. 

[0  =  10°  42'  N;  X  =  122°  34'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — ^1.84  mm.] 

mm. 

°C. 
°C. 

°C. 

Per  ct. Km.p  .h. 

0-10. 

mm. 

1 758. 43 
26.8 

31 
23 

72.5 ENE 16.8 5.7 
Ci.-S. Cu. 

NE 

3.6 

jQ-a. 

2 59.04 26.5 31.4 
23 

77.7 ENE,  NE 15.7 5 

Ci. 

S.-Cu., Cu.  ENE,.. 

#  r~^  a. 

3 58.87 
26.8 31.8 23.4 71.2 ENE 

16.2 
8.3 

Ci.-S. 

Cu. 

NE 

<D  a. 

4 58.96 
26.9 31.5 

23 

70.2 ENE,  N 
14.9 

4.7 
Ci. Cu. 

no  a. 

5 59.56 26.8 31.6 23.4 71.5 ENE 16.7 

6.8 

A.-Cu.                E 
S.-Cu. 

N 

no  a. 

6 59.57 
27.3 

32.4 
23.7 69.3 ENE 14.6 

4.3 

Ci. 

Cu. 
7 59.09 27.2 32.5 23.5 

69.2 ENE,  NNE 14.2 5 Ci. Cu. 

.2 

oop. 

8 58.38 26.7 31.7 22.4 74.6 
ENE 15.5 

6.7 
Ci. 

S.-Cu. 
ENE 

.5 
•oa. 

9 58. 30 26.8 32.1 
22.9 

70.5 ENE,  N 13.1 

6.8 Ci.-S. 

Cu. 

10 58.04 27.3 32.5 23.6 71.7 ENE 16.4 

7.7 Ci.-S. 
Cu. 

^  p. 

11 
57.82 

26.3 30.5 23.5 
73 NE 13.1 

8.3 

Ci.-S. Cu. 

d^a. 

12 
57.48 26.9 31.2 23.3 71 NNE 12.3 

8 
Ci.-S. 

S.-Cu.,  Fr.-N.NE 
n  a. 

13 58.37 
26.6 31.7 

23 73.1 
ENE 

14 
7.2 Ci.-S. 

Cu. 

NE 

.2 

d°  #o  a. 

14 
59.36 26 

32.1 
23.2 

77.9 
NE  quad. 16.7 

8.7 

A.-Cu. 
Fr.-N. NE .2 O  do  a.  #o  p_ 

15 59.36 26.9 31.8 
23 

74.2 
NE  quad. 

14.6 
8.2 

A.-Cu. S.-Cu. 

ii2a, 

16 
59.16 26.1 30 23.5 77.2 ENE,  N 12.1 8 

A.-Cu. S.-Cu. 
d  ®  p. 

17 
58. 62 27 

32 

23 75.7 
NE 12.4 

7.8 

Ci.-S. Cu. 1 

no  a.  #o  p^ 

18 
58.56 27.3 32.1 23.1 

70.8 
NE  quad. 

16 

4.5 
Ci. 

S.-cf. 
NE 

19 58.84 
26.9 32.3 23.5 

76.8 
NE  quad. 15.1 6.3 A.-Cu.           ENE Fr.-N. NE 

1.3 

d  #o  a.  p. 
20 

58.75 25.2 30.7 
23 

86.2 
NE  quad. 12.7 

7.7 
A.-Cu.,  Ci.-Cu. 

N. 

NE 3.5 do  a.  •  /-o  p. 21 
57.46 25.9 30.3 22.6 78.6 

NE 

11.8 8.8 A.-Cu. 
N. 

NE 
12.2 #o  a.  #  /-o  p^ 

22 
57.13 26.1 31.1 22.8 

84.8 
N 8.2 8 Ci. 

S.-cf. 

NNE 

2.5 

#  a.  p. 

23 
56.78 25.2 

27 24 91.3 
ESE 

4.6 
9.8 A.-S. 

N. 

SW 

16.4 #  a.  p.  =o  a.  0  p. 24 25 57.84 
59.42 

26.9 
27.2 

32.9 
31.6 

23.5 
23.5 

82.3 
77.7 NE 

N,  E 

8.5 

7 

A.-Cu.            ESE 

Ci.-S. 
Fr.-N. S.-Cu. 

ESE,  S 

<,  p. 

12.5 26 

60.15 27.2 32.1 24.3 78.1 
ENE 15.2 

6.5 
Ci. 

S.-Cu. 
ENE 

no  a.  do  a.  p. 

27 
60.54 27.5 

32 

23.9 70.8 ENE,  N 16.9 
3 

Ci. 
Cu. d  r^2  a. 

28 
60.35 27.3 

32 

23.8 72.3 ENE,  N 15.4 

4.7 
Ci. 

Cu. 29 
60.16 27.5 82.3 23.5 

73 
N,  ENE 

15.3 
6 

Ci. 
Cu. NE 

do  p. 

30 
59.77 27.7 32.9 23.9 67 

NE 13.9 
3 

Ci. Cu. 

31 

Mean 

Total 

59.46 27.4 32.5 23.3 67.8 NE  quad. 
12.5 

2.5 
Ci. S.-Cu. ENE 

758. 83 26.8 31.6 23.3 74.8 14 6.6 
41.6 

iFrom  four  observations  only. 
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ORMOC. 

[0  =  11**  00'  N;  X=:124*  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

t 
a 
2 

Temperature. 

Is 
Wind. Clouds. 

-^a 

Day. a 
IP Prevailing  form  and  its  direction. 

P  03 

•^  be 

Miscellaneous. 
p 

i 
a a 

a 

?.§ 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

ol 
^ s s S 

Upper. 

Lower. 

t^ 

mm. 

°a 

°a 
°c. 

Per  ct. Km.  p.  h. 

0-10. 
mm. 

1 758.72 26.2 32.5 19.6 70.2 
ENE,  NE 

6.4 

3.7 

Ci. 

Cu. 

E,ENE 

da. 

2 59.15 25.2 30.5 21.6 
81.7 Variable 

5.4 
5 

Ci.,  Ci.-S. 

Cu. 

E 

3.6 

d  a.  9  a.  p. 

3 59.19 26.5 32.4 
21 

67 
ENE 6.6 3.5 Ci. 

SE 

Cu. 

E 

^p. 

4 59.19 

25   • 

30.4 
19.2 72.3 E 7.2 5.7 Ci. 

Cu. 

E,  ENE 

n  a.  d  p. 

5 59.83 26.6 32.6 21.1 68.8 NE,  ENE 
6.9 

.   5.2 
A.-Cu. 

Cu. 

E,  ENE 

dp. 

6 59.79 26.6 32.2 
23 

66.6 ENE 6 
2.7 

Ci. 

Cu, 

E 
7 59.17 25.5 31 

19 
73.8 NNE 6.6 

3.7 

Ci. 

Cu. 

E 
8 58.50 24.7 30.3 

20.6 82.6 N 5.8 

5.3 

Ci. 

Cu. 

E 

18.5 

•  p- 

9 58.37 25.5 31 20.1 73.7 Variable 
7.1 5.3 

Ci. 

Cu. 

E 
Ha. 10 

58.09 25.8 30.9 21.7 77.7 Variable 7.3 6 Ci. SE 
Cu. 

E 

•°  <,  p. 

11 57.75 25.1 30.8 

20 

76.9 Variable 
4.9 

9.2 

Ci.-S. 
Cu. 

E 1.5 

•  p- 

12 57.40 25.3 30.5 
20.2 

77 

Variable 7 5.7 
Ci. SE 

Cu. ENE 13 

58.32 24.6 31.2 19.8 79.3 Variable 
5.8? 

8.2 Ci.-S. 

Cu. 

ENE 

2.8 

H  a.  #  p. 

14 59.10 24.2 28.5 
20.5 87.8 N 4.5 

9.5 

Ci.-S. 

Cu. 
NE,  E 

.8 

^  a.  r3°  #  p. 15 

59.31 25.6 30.7 
21.8 76.8 Variable 

4.6 
8.3 Ci.-S. 

Cu. 

E,  ENE 

2.8 

•  a. 

16 
58.98 

25 
29.7 22.4 

84.7 
SSE .     5.5 

8.8 Ci.-S. 

Cu. 

E,  ENE 

2.8 

•  a.  d  p. 

17 

58.74 
24 

30 20.8 
87.7 

NW,  SSE 
4.6 

7.2 Ci.-S. 

Cu. 

NNW 
5.6 

11°  a.  #  p 

18 
58.68 25.2 31.2 20.3 

75.5 
Variable 6.5 4 

Ci. 

Cu. 

NE,  ENE 

£l  a. 19 

58.83 25.2 29.3 22.3 
83.1 S 4.5 5.5 

A.-Cu. 

SE 

Vm. 

E,  ENE 
2.8 

ii°#a.  T#< 

P- 

20 

58.21 23.9 25.2 
21 

93.5 

N,  NNW 
3.9 9 

Ci.-S. 

Cu.- 

N.           ENE 

13 

H  a.  #°  =  a.  p. 
21 

56.38 25.1 

•29. 5 

22.3 
86 

NNW 
6.6 8.3 Ci.-S. 

Cu. 
d  a.  p. 

22 

56.08 25.5 29 23 88 NNW,  WNW 4.4 
8.8 

Ci.-S. 

Cu. 
NW 25.3 

•  a.  p. 

23 

56.98 25.3 27.7 23.7 91.1 S 7.2 9.3 Ci.-S. 
Cu. 

17 

•  a.  p.  T  <  p. 
24 

58.01 
26.3 30.7 22.6 78.2 

SE 
9.1 

8.2 
Ci.-S. 

Cu. 

ESE 

#  a.  <  p. 25 

59.64 25.2 31.4 20.2 
80.7 

SE 
5.8 

4.5 

Ci 

ESE 

Cu. 

ESE 

<,  Ha. 

26 

60.48 25.6 30 22.6 
82.7 

S 5.1 5.2 Variable 

Cu. 

E 1 

H  d  a.  #  p. 

27 
60.72 26.1 

32.2 22.5 
70.6 

Variable 7.9 
3.2 

A.-Cu. 
E 

Cu. 

E 
28 

60.58 25.4 

32 

20.8 79.9 NE,  N 7.6 3.8 Ci. 
Cu. 

E 2.5 
Ha.  #07 p. 

29 
60.42 

26 
31.2 21.7 77.8 

Variable 5.8 6.7 Ci. SE 
Cu. 

E 

•  a. 

30 
60.07 25.7 32. 19.6 73.5 Variable 6.2 1.8 Ci. 

Cu. 
E 

Ha. 

31 

Mean 

Total 

59.72 26.1 32.7 19.4 72 Variable 
6.6 

1.8 

Ci. 
Cu. E 

Ha. 

758.85 25.4 30.6 21.1 78.6 

6.1 

5.9 

95 

TACLOBAN. 

[0  =  11'  15'  N;  X  =  125*'  00'  E;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

Mean 

Total 

mm. 
759.20 
59.71 
59.74 
59.71 
60.39 
60.36 
59.54 
59.07 
58.78 
58.67 
58.06 
58.01 
58.97 
59.45 

59.18 
59.09 
59.41 
58.43 
56.54 
56.16 
57.46 
58.76 
60.19 
61.08 
61.36 
61.21 
60.92 
60.62 
60.23 

759.34 

26.7 26.7 
26.8 
26.2 
26.6 
27 
26.7 
25.6 
26.4 26 

26.8 
26.3 
25.4 
25.7 
26.1 
26.6 26 

26.8 25.8 
24.9 
25.6 
26.2 
25.4 
27.1 
26.5 
26.2 
27.2 
26.8 
26.8 
26.6 
26.9 

26.3 

°C. 

32 
32 

32.7 32.5 

32 

32.7 

33.2 32.1 
32.2 
33.2 
32.3 
32.3 33  . 

30.2 30.5 
32 
29.6 
32.2 
30 
26.2 
28.2 
30.5 28 

30.5 
31.5 

30.2 
32.1 
32.2 
31.8 
32.2 
33.3 

31.4 

°a 

23 

23.4 22.2 
22.3 
23.1 
22.7 22.5 

23.3 22.1 

23 
22.3 
22.7 22.8 
22.5 
23.4 
23.3 
23.3 
23.2 
23.3 23.3 
23.6 
24 

24.1 

24 23 

23.6 23.2 23 

23.8 

22.6 22.6 

23.1 

Per  ct 76 

80.2 
75.2 
80.2 75.5 
73.3 
73 

81.7 
75.6 
80.5 
75.8 

79.2 82:1 
85.3 

80.7 77.8 

82.7 
75.3 

88.4 87.5 
84.3 
85.7 
90.8 
78.2 80 

82.2 
72.2 76.7 
77.8 
75.9 
75.8 

79.4 

NE,  SSE 
Variable 
ESE NW 

Variable 
E  quad. NW,  E 

NE  quad. 
N,  ESE NNW 

N 
E NW 

WNW,  NNW 
Variable 

SSE NNW 
NNW 

Variable 
NW,  NNE N 
NNW 

SSE SE 

SSE ESE,  E 

ESE E 

E  quad. ESE 
E 

0-12. 

0.8 
1 

.7 

.5 1.3 

.7 

.7 

.8 
1 
1 

.7 

1.2 1.9 
1.3 

1.2 1 
1 

.7 

.7 
1.2 

.7 

.5 
1 

0-10. 

6.7 
7 
6 
6.5 
5.3 

3.2 5.7 6.5 
7.5 

6 
7 
7.5 
6.7 

8.2 

7.5 

8.2 6.7 

.6 

6.5 9.5 
9.3 

9.2 9.5 
7 
6 
5.8 
5.8 4.8 
4.5 

2.5 2.8 

6.5 

Ci. A.-S.,  Ci. 

Ci. 
Ci.-S. Ci.-S.,  Ci. 

Ci. 
Ci.-S. Ci.-S. Ci. 

Ci.,  Ci.-S. 

Ci. 

CI. Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu. 

Ci.-S.,  A.- Ci.-S.,  Ci. 

Ci.-S. 

Ci. 
Ci. 

SW 

ssw 

w 

ssw 

SW 
E 

5. 

wsw 

SSE 

Ci. 

Ci.-S. Ci.-S. 

Ci. Ci.-S. 
Ci.-S. Ci. 

Ci. 

SW 

ssw ssw 

Cu.-N. Cu. 

Cu. 
S.-Cu. 

Cu. Cu. 

Cu. 
S.-Cu. 

Cu. 
S.-Cu. 
S.-Cu. 

Cu. 

S.-Cu., 

Cu.-N. 
Cu.-N. 

N.,  Cu. Cu.-N. 
Cu. Cu.-N. N. 

Cu.-N. Cu.-N. N. 

Cu.-N. S.-Cu. 
N. 

Cu. Cu. 

Cu. Cu. 
Cu. 

ESE Eby  N 
ENE 

E 
E 

ENE 
ENE 

ENE 

ENE Cu.-N.    E 

ENE 
ENE 

ENE 
NE 

NE 
NE 
NE 

N,  NNW 

S,SE 
SE 
E 

SE ESE E 
E 
E 
E 

mm. 

5.6 
1.3 

4.8 

1 

7.8 2.5 
14.5 

.5 

.5 

4.3 

15.5 

27 
4.3 

16.5 5.6 
1 
.5 

5.3 

8.4 
1 

132.7 

•  a. •  a. 

H2  a.  rp2  p. cp2a. 

•  a.  /-^p. 

a^2p. 

cp2  n.2  a. 
vp^^a./odp. 

•  0°a. 

0^2  p. 

KD^  O^  a. 

•  ̂   O^  a. •  a.  d  p. 

•  a.  d  p. 
d  a. 

d  a. 

•  a.  p. 

#2  a.  p. 

o=  d  r  4°  p. 

•  <,°a.T°#p. 

0=*  •  a.  d  p. 

•  a.  d  p. 

•  P- 
•  a. 

H  a.  #  p. H^  a. 
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CAPIZ. 

[0  =  11**  35'  N;  X=:122*'  45'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.81  mm.] 

Day. 1 

1 

Temperature. 2 St 

0^ 

Wind. Clouds. 

Miscellaneous. ■ a 
1 

1 

a 

1 Prevailing 
direction. 

Force 
(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 

16 17 
18 
19 20 
21 

22 
23 

24 25 
26 

27 28 

29 
30 

31 

Mean 

Total 

mm. 
759. 25 
59. 67 
59.58 
59.57 
59. 97 
60.12 
59.57 
59 

58.71 
58.61 
58.35 
57.95 
58.87 
59. 93 
60.02 
59.38 
59.13 
59.18 
59.62 
59.23 
57.91 
57.31 
56.57 
57.94 
60.04 
60.79 
61.16 
60.89 
60.84 
60.52 
60.19 

°c. 

26.8 
26.9 
27 
26.4 26.8 
26.8 

26.9 
27.2 
26.6 
27.1 
26.1 
26.6 
26.6 
26.4 
26.1 
26.1 
26.5 
26.9 
26.9 
25.2 
26.1 
26.8 
25.1 
27.3 
26.8 
26.8 
27.1 
27 
27.5 
27.8 
27.5 

°C. 

30.6 
29.3 
30.6 
30.4 
30.4 
31 
30.9 

30.2 30.3 

30.2 29.9 

29.7 29.4 29.4 
29.2 
29.7 
29. 2 
30.2 29.3 28 

28.3 
29.4 25.8 

30.4 
30.2 
29.9 

30.4 30.7 
30.5 
30.8 

30.4 

°a 

Perci. 
82.8 

83.5 85.5 
84.1 
84.7 
86.8 
85.2 
84.5 
84.3 
84.7 
86.2 84.8 

84.2 
84.5 
90.2 
86.3 
87.8 
87.8 

86.5 
90 
85.3 
86.3 
95.5 87.5 

88 89.2 
85.8 
86.8 85.3 

84 83.8 

NEquad. 

E,  ENE NE  quad. 
NE  quad. NE,E 

NE,  ENE SE 

Equad. 

NE NE 
NE 
NE 

NE  quad. 
Variable NE 

NE  quad. NE 
NE 

NE,  N NE.  NW 

NW  quad. 
Variable 
E  quad. ,NE,  E 
NE  quad. 

NE 

E,  NE 
E  quad. 
NE 

0-n. 

1 
.7 
.7 
.5 .8 

.3 

.3 

.5 

.5 .5 

.3 

.7 

.7 

.7 

.8 

.8 

.5 

.7 

.8 

.3 
1.5 

1.2 

.7 

.5 .7 

.7 

.5 .5 
1 
.7 

.5 

0-10. 

4.2 6.3 
4.7 2.3 
4.7 

3.5 2.5 

8 5.7 

6.7 
9 7.7 

7.2 
8.8 

9.5 
9.2 

6.2 

.    5.7 

7.7 
8.8 

10 9.3 

10 

7.7 

7 
7.3 
5.8 4.8 
5.8 
4.8 

3.2 

Ci.-S.                 E 
Ci.-S.                SE 
Ci.-S.             ESE 
Ci.-Cu.               E 
Ci. 
Ci.                    SE 
Ci. 

Ci.-S. Ci.-S.                  E 

Ci.-S. Ci.-S.                 E 
Ci.-S.                 E 
Ci.-S.               NE 

Ci.-S. 
Ci.-S. Ci.-S.               NE 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.             ESE 
Ci.-S. 

S.-Cu.                E 
Cu.-N.             NE 

S.-Cu.,  Cu.-N.   E 
S.-Cu.           ENE 
Cu.             NE,  E 
Cu.                     E 
S.-Cu. 
Cu.-N.             NE 
Cu.-N.             NE 
Cu.-N.             NE 
N.                     NE 
Cu.-N.             NE 
Cu.-N.                E 
Cu.-N.             NE 
Cu.-N.             NE 
Cu.-N.             NE 
Cu.-N.             NE S.-Cu. 
Cu.-N.        NE,  E 
Cu.-N.                E 
N.                    NE 
N.              N,  NW 
N. 
Cu.-N.              SE 
Cu.-N.         SE,  E 
Cu.                E,  N 
Cu.-N.,  Cu.        E 
S.-Cu.,  Cu.         E 
S.-Cu.                 E 
Cu.                      E 
S.-Cu.                 E 

mm. 

10.4 

"err 

'18^5' 20.3 4.8 

6.9 

jQ.°a. 

d°p. 

n  a.  ̂ 2  p. 
d°  07°  vx/o  p. 

^2  p. 

r^°  d°  p. 

u>°  07°  a. 
u>°  o7°  a. 
T°  a.  #°  p. 

d°  a.  #  p. d°  a.  p. 

11°  a. 

#°  a.  d°  p. 

#a.p°p. 
#2  p. 

•  Oa.#2p. •  a.  <,°  p. 

•  p. 

d°p. 

Ci.-S. 
Ci.-S. 
Ci.                      S 

Ci.- 

Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.                W 

759. 35 26.7 29.8 
86.2 

.7 

6.6 

68.6 

CALBAYOG. 

[</,  =  12'*  04'  NpX  =  124*'  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  —1.80  mm.] 

Mean 

Total 

mm. 
759. 65 
59.97 
59.79 
59.88 
60.38 
60.42 
59.87 
59.33 
59.08 
58. 97 
58. 48 
58.46 
59.33 
59.99 
60.13 
59.48 
59.25 
59. 55 
59.68 
59.01 
57.32 
56.38 
57.65 
58.99 
60.62 
61.40 
61.62 
61.46 
61.18 
60.81 
60.40 

759. 63 

°C. 

25.2 
24.8 
25.6 
25.6 
25.7 
26.4 
26.2 25 

25.6 
25.9 
25.7 25.3 
24.2 
24.4 
25.6 
25.2 
25.5 
25.9 
24.9 
24.2 25 

25.7 
24.6 
25.9 

25 25.6 

26.1 26.6 
26.5 
25.2 
26.2 

25.5 

°C. 

31.7 28.9 32.8 

31.9 

31.5 32.2 
32.8 
32.1 
31.5 29 

29.6 
31 

31 32.1 
30.7 
28.8 

30.1 
29.9 
28.5 
31.9 
29.9 

32.5 
31.8 
33.6 
32.5 

31.1 

°C. 

20 

20.6 
20.8 
19.8 
20.5 
21.3 
20.3 
20.8 

20.3 22 

21.1 
21.5 
20.7 21 

22.9 
22.3 
21.4 
21.4 22.7 
21.4 
22.2 
23.7 
23.2 
21.6 
21.7 22.5 
22.8 
21.6 
21.5 
20.5 
20.6 

21.4 

Per  ct. 
83.6 
86.8 
80.8 
78.3 

78.7 77.2 
78 

82 79 
81.3 

80.2 
85.2 85.5 
89.5 

84 84.4 82.5 

81.2 86.2 90 

86.3 
90.3 
92.7 
83.2 
89.5 
86.7 
82.8 

80 82.5 
83.7 

81 
83.6 

N 
N 

Variable 
N 

NE N 

W,  NE NE,  N 

N  quad. N 
N 

NE,  N 
NE 

N,  NE 
N 
NE 

N,  NE 
N,  NE 
N,  NE 
NE N 
N 

SE N,E 
SE,  E Variable 

NE N 
N 

N,NE NE,  N 

0-12. 

0.8 
.8 
.7 
.8 1 

1 

.8 1.3 
1 

1.2 

1.2 

.8 
1.3 

1.3 
1.2 
1 
.7 

1.3 

1.2 .8 

1.2 

.8 

1.5 

1.2 .5 .8 

1 
1 
1 1.2 

1 

0-10. 

5.5 

6 
4.5 

4.5 4.2 5.8 

5.2 6.7 
7 
6.2 

6.5 7.3 

6.2 6.8 

8.2- 

6.7 5.3 5.3 

5.2 
9.3 

10 
10 

6.8 
6 
5 

3.2 

4.3 

3.8 
2.3 

6.1 

Ci.-S. 

Ci.-S. 

Ci. Ci.-S. 
Ci.-S. 

Ci. Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S 
Ci.-S. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S.,  A.-Cu. A.-Cu. 

A.-Cu.,  Ci.-S. A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.-S. 

Ci.-S., 

Ci.-S. 
Ci. Ci.-S. 
Ci.-S. 

A.-Cu. 

S.-Cu.  E 
S.-Cu.  NE 
S.-Cf.,  Cu.  E 
Cu.  E 
Fr.-Cu.,Cu.E,NE 
S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu. S.-Cu. 

S.-Cu. 
S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-CJu. S.-Cu. 
S.-Cu. 
S.-Cu. 

N. 

N. 

S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. S.-cf.,  Fr.-Cu. 

Cu. 
Fr.-Cu.,  Cu. 

NE E 
E 
E 
E 

NE,  E 
NE 
NE 

E,  NE 

NE 
NE 
NE 
E 

NE,  N 
N 
S 

SE 
SE,E 

E 
E 
E 
E 
E 
E 

1.3 
7.1 

2.8 

.8 5.8 

7.6 
1.3 

31 

15 
14.5 
2.5 37.6 32.8 

10.7 
1.3 

2 

2.8 

184.3 

da.  p.  o7  p. 
#°  a.  p  o7  p. 
-Q.^  =  a.  vi^  "07  p. 
o7  n  a.  o7  p. 

07  p. 

'X'  p. 

Q7  a.  p.  iD.  =°  a. 
n  p°  a.  cu  p. 

iD.2  p  a.  d°  p. 

d  <|  o7  p. 

vxv  a  d  p. 

#°  a.  p°  p. 

.a  =°  a.  p°  #°  p. =°  d  a.  p  r-°  p. 

p°a. dp°0a.  #2^op 

n  =  a.  d  p. 
d°  o°  a.  p°  p. p°  a.  •  p. 

#°  a.  •  T°  p. #°  a.  d  p. 
•°  a.  #  T  <  p. 

#a.  p. 
d  a. 

p  a.  #°  p. 
p°  T  d  p. 
£1  a.  d  07  p. 

07  p. 

P°  Vl>  07  p. 

^L  =  a.  p°  d  07  p. 

n^  a.  o?  p. 
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LEGASPI. 

[0  =  13°   09'  N;  X=:123°  45'  E;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 

t 
B 

Temperature. 

'6 

Wind. Clouds. 

^a 

Day. 

2 
a 
3 

<v  S 

Prevailing  form  and  its  direction. 

3  oi 

Miscellaneous. 

>< 
a 

*^.§ 

Prevailing 

direction. Force 

(mean). 

Amount 

(mean). 
pTa 

Q^ ^ ^ ^ 
Upper. 

Lower. 

^•5
 

mm. 

°C. 

°a °c. 

Per  ct. Km.  p.  h. 

0-10. 

mm. 

1 759. 50 
26.7 

31.4 

22.9 
77.3 ENE 8.7 3.7 Ci. Cu. ENE 

^=  a. 

2 60.10 
27.5 31.8 24.4 

73.2 
ENE 

12 

2.8 A.-Cu.           ESE 
Cu. NE,  ENE 0.5 

—  a. 

3 59.93 
27.2 

31.2 

24.5 

75.5 
NE 

12 
2.8 

Ci.,  A.-Cu. Cu. E 

1.3 
d  #  a. 

4 
5 

60. 01     26.  7 
60. 57     26. 9 

31.2 
31.8 

22 

24.1 75.5 
72.3 

ENE,  E 
NE,  E 3.2 2.3 

Ci. 

Ci. 
Cu. 
Cu. 

E 
______ 

=  a. 

d°a. 

12.8 
6 60. 67     27 31.2 23.4 

75.  2 

NE 

10.1 

1.8 
Ci. Cu. 

E,  ENE 

=  a. 

7 
8 

60. 08     27. 1 
59.45  i  27 

31.2 
31.9 

22.6 

24.2 73.5 
70.8 

NE,  E 

NE  quad. 8.8 
10.7 

1.8 3.3 Cu. 
Cu. 

ENE 
ENE 

""5" 

=  a. 

•  p- 

Ci. 

9 59.32  !  27.5 
31.9 24.1 

72.2 ENE 
10.3 

2.2 
Ci. 

Cu. 

^=  a. 

10 
59.06 27.4 32.1 24.5 

73.3 

NE 

9.5 
4.3  !  Ci.                       W 

Cu. 
E 

.2 

da. 

11 58.51 
27.3 

31.2 

24.7 
72.7 ENE 

11.4 
5.2 

Ci. 
Cu. NE 

6.6 

d  a.  0  p. 

12 58. 32 26.2 30.7 

23 

80.8 
NE 

8.9 
5.8 

Ci.-S. Cu.-N. E 

4.6 

#  a.  p. 
13 

59.29 26.8 31.8 
22.8 

75.2 NE  quad. 10,4 6.8 Ci.-S.                 W Cu. E 

5.6 

•  Oa. 
14 

60.14 26.1 30.2 
23.2 

80.1 ENE,  NE 

7.3 

Ci.-S. 
Cu.-N. 

NE 
13.2 

#  p. 

15 
60.36 

26.8 
30.5  1  23.6 

80.2 

ENE 
7.3 Ci.-S. Cu.-N. ENE 

7.9 

•  a. 

•  a.  p. 
16 59. 98 25.4 

28.5  1  22.1 85.2 Variable. 7.6 
8.5 

Ci.-S. 
Cu.-N. 

ENE 
9.9 

17 59.39 
26.1 31.1  1  21.2 

80.7 ENE 
5.6 

4.2 
Ci. 

Cu. 

NE 

12.4 

d-p. 

18 
59.64 26.1 31.1  J  23 

80.8 
ENE 

10.6 

3.5 
Ci. 

Cu.-N. 
ENE 1.3 

#a. 

19 59.96 26.3 
28.7  1  22.4 80 ENE 

11.8 

5.2 Ci. 
Cu.-N. 

NE 
32.3 

#  a.  p. 

20 

59.22 
27.1 30.5 24 

77.8 ENE 12.1 7.8 Ci.-S.              SSE 

Cu.-N. 

NE 

4.6 

d°a. 

21 
57.70 25.4 28.2 

22.7 86 ENE 
14.5 

10 

Ci.-S. 
Fr.-N. 

NE 

11.2 #  d  a.  p. 
22 56. 87 25.9 28.1 24.1 86.3 NE  quad. 

14.9 
9.7 Ci.-S. Fr.-N. 

NE 

31.8 #  a.  p.  <^  p. 
23 

57.44 25.2 
26 

23.5 90.2 E 17.1 

10 

Ci.-S. Fr.-N. E,  ESE 
24.4 

#  a.  p. 
24 58.82 

26.9 29.5 
24.6 

82.5 
E 13.4 

7.2 

Ci.-S. Cu.-N. 
ESE,  SE 

3 

•  p. 

25 
60.61 26.5 29.5 22.9 

83.2 
ENE 

9.2 
5.7 

Ci.-S.,  Ci. Cu.-N. 
p:ne,  e 

22.9 #  d  a.  p. 26 
61.57 

25.9 
29. 9     23. 8 86.5 ENE 12.2 

6.3 Ci. Cu.-N. E 

8.6 

#  a.  p. 27 61.63 27.6 
30.3  1  23.9 

74.8 

E,  ENE 

12.6 

4. 

Ci.,  A.-Cu. Cu. 

ENE,  E 

.5 

5°  a 

28 
61.57 27.2 30.8  !  24.5 

78.3 
NE  quad. 10.6 

1.5 Cu. 
E .5 

d2  a.  #  p. 

29 61.36 27.5 30.6  I  24.9 
77.7 

NE  quad. 
11.5 2.5 Ci. 

Cu.-N. E 

2.3 

#a. 

30 60.88 27.3 30.8  1  24.5 
76.6 NE,  E 

10.3 
2.2 

Ci. 
Cu. 

=°a. 

31 
Mean 

Total 

60.57 27.5 31.4  1  24.4 
75.3 

E 10.7 
1.3 

Cu. =°a. 

759.  76 
26.7 

30.5  ,  23.6 78.4 11.1 
..  ., 

4.8 

207.1 

i              1                ! 1 
ATIMONAN. 

[0  =  14*  00'  N;  X  =  121''  55'  B;  barometer  above  sea,  7.8  meters;  gravity  correction  not    applied, — 1.74  mm.] 

mm. 

°a 
°a 

OC. 

Per  ct. Km.  p.  h. 

0-10. 

mm. 

1 759. 56 
27.3 

33 
23.6 

80.8 NE  quad. 
5.8 

Ci. 

E 

Cu 

NE 
#°  a.  cpo  p. 

d  a.  p. 

07°  p. 

2 60.16 27.4 

32 

25 
79.7 NE 

8.2 

A.-Cu. 
E 

S.-Cu. 

ENE 3 60. 08 
27.8 

33 

24.9 74.9 NP]  quad. 
3.8 

Ci. 

Cu. 

E,  NE 

4 60.  02 27.2 31.8 24.8 
79.7 N  quad. 

7.2 

Ci. 

S  -Cu 

Cu  E  NE 

-a°  a.  ̂ °  p. 

072  no  a.  ̂ 0  p. 
n.^  =°  a.  d  p.  CD°. 

5372  xio  =0  a 

5 60. 55 26.9 34.4 
21.3 

79.2 NE 
2.5 

Ci. 

Cu. 

NE 
6 60.74 26.3 32.3 

20.6 
80.8 NNE 4.7 

A.-Cu. Ci.  SE,  E Cu. 

SE,  E 
7 60.16 

27 
33.2 

22.1 80.5 

N  quad. 5.2 Ci. SE 

Cu. 
NE.  E 

8 59.40 27.7 
34.3 

23 
74.7 

NE  quad. 2.2 
A.-Cu. 

ENE 
Cu. 

NE 

nP  a.  07°  a.  p. 

W'&.  p. 

JQ.2  =0  a.  rjyO  a.  p. 

^°a. 

^°  a^°  a.  d  p. 
^°a. 

9 59. 15 26.6 
32.4 

20.9 79.9 
NE  quad. 

3.3 A.-Cu. 

E  quad. SE.  S 

Cu. E 
10 59.17 26.7 33.7 

21 
79.1 6.7 

Ci. 

Cu. E 
11 

58.78 
58.52 

28.3 
27 34.3 

31.5 
24.6 
22.5 

73.2 
80.4 

NE 

N  quad. 

6.8 

7.2 
Ci. Ci. 

SE 

Cu. S.-Cu. E 
E 12 13 

59.34 27.6 31.5 24.6 74.5 NE 

16 
8.7 

Ci. ESE 
S.-Cu. 

NE 
14 60.74 

27.7 
32.4 24.6 73 NE 

26.4 
8.5 Ci. 

EbyS 

Cu., S.-CU. NB  quad. 15.5 

07°  U.O  #  a.  d  p. 

15 
60.89 25.7? 30.8 22.4 86.8 NE 16.1 8 

A.-Cu. 
Ci.-Cu.  E 

S.-Cu. 
E 10.4 yo  #  a.  #°  d  p. 

d  a.  p.  /-  #°  p. 

16 
60.20 25.9 31.8 23.5 

86.4 NE 
12.7 

7.7 Ci.-Cu. E 
S.-Cu. 

ENE 21.1 17 
59.49 27.2 32.7 23.5 

83.1 
NE 

7.7 

Ci. 

S.-Cu. 

NEquad. 

dp. 

18 59.68 27.2 32.5 24.5 

79 

NE 16.4 7 

Ci. 

SE 
S.-Cu. 

E 
15.2 

•°  a.  d  a.  p. 

19 
60.39 

26.9 

32 
24.4 77.8 

NE 

20 
6.8 

Ci. 

E 
S.-Cu. 

NE  quad. 

7.6 
d  #0  p. 20 

60.06 
27.4 

31.3 24 
79.5 

NE 

21.9 7.5 

Ci. SE 

S.-Cu. 
ENE 1.3 

d  a.  p.  r^°  p. 21 
58.73 

27.3 

32 24 80 

NNE,  NE 
32.5 7.7 

Ci. 

S.-Cu. 
NE 15.8 •  /^°  a.  p. 22 

58.52 
25 

27 
23.1 93.5 

N  quad. 

22.7 

10 

Ci.-S. N. NE 
54.4 

•  /'°  a.  p. 23 
57.  66 

25.8 
30.1 23.7 90.4 NE 

13.8 9.3 

Ci.-S. 

S.-Cu. 

E,  ENE 
6.8 d  a.  p.  #°  p. 

24 

58.52 
26.4 

31.4 22.9 87.7 Variable 
7.7 

7.2 
Ci.-Cu. SE 

S.-Cu. 

E.  ESE 

20 

J2.°=°a.ni°#p.^° 
25 

60.42 
26.4 32.7 22.4 86.8 NNE 

10.3 

6.5 Ci. 
S.-Cu. ENE 4.3 

d  a.  p.  #  p. 
26 

61.75 
26.8 

30.6 24.5 
83.7 

NE 

6.7 Ci. 
S.-Cu. 

NE 

3.3 

d  a.  p.  #  /-o  p. 

27 
61.82 26.2 32.2 23.1 84.2 ENE 6.5 

A.-Cu. 
^ S.-Cu. 

ENE 1 

D  °  a.  d  p  p. 

11°  =°  a.  d  a.  p. 28 

61.71 26.3 

31 
21.4 83.2 NE  quad. 

11.8 
4 A.-Cu. E 

S.-Cu. 
NE 29 

61.45 27.6 33.3 22.5 

79 NE 

12.4 3.8 A.-Cu. E Cu. 

NE 

q7*-Jp. 

30 60.71 27.8 

32 

24.7 78.9 
NE  quad. 11.3 

6.2 Ci. 
Cu. 

Equad. 

.5 
d  a.  r3<^  p. 
J2.2   =2   ^0  p_ 31 

Mean 

Total 

60.38 26.8 32.8 22.2 80.8 
N  quad. 

9.1 

1.2 Ci. 
Cu. 

NE,  E 

759. 96 26.9 
32.1 23.2 

81 
16.3 

6.3 
177.2 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

[0  =  14"  49'  N;  X  =  120**  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied, — 1.71  mm.] 

t Temperature, 

'6 

Wind. Clouds. 

Hn" 

3  eg 

Day. a 

13 

Prevailing  form  and  its  direction. 

a; 
Miscellaneous. 

03 a Prevailing 
direction. 

Force, 

(mean). 

Amount 

(mean). 
P^ 1 s 

'r 

Upper. 

Lower. 

(§"5b 

mm. 

°C. 
°c. 

°a 

Per  ct. 
0-12. 

0-10. 

mm. 
1 759. 16 26.2 32.7 

21.6 
76.6 E 

1.6 5.2 
Ci.-S. Cu.                     E 

XI  a.  oo2  a.  p. 

2 59. 62 
27 

33.6 20.5 
70.9 NE 

1.8 

2.8 

Ci.-S. Cu.               ENE JD.2  a.  oo*^  a.  p. 
3 59.39 26.6 

33.6 
20.6 

70.2 NE  quad. 
1.4 

2.3 

Ci.-S. 
Cu. oo  a.  p. 

4 59.60 26.2 32.5 
20.6 

75.1 NE  quad. 1.4 

■   7 

Ci.-S. Cu.                ENE 

n^  a.  oo  p. 

5 59.78 26.5 32.9 20.4 69.7 E 
1.8 

6.7 
Ci.-S. W Cu.                     E 

=  a.  oo  p. 

6 
60.14 

26.3 32.9 20.4 70.2 NNE 1.6 6.7 Ci.-S. Cu.                     E 
0°  a.  =  a.  p. 

7 
59.54 

26.2 
33.5 22.2 76.9 NNE 1.7 

5.7 
Ci.-S. Cu.                     E 

XJ.2  a.  oo  a.  p. 

8 58.71 
26.8 

33.4 
21.6 71.5 

NNE,  E 1.3 
3.2 Ci.-S. Cu.           E,  ENE 

-a2  a.  oo  a.  p. 

9 58.46 27 
33.5 19.8 

69.2 NE,  E 2 3.3 Ci.-S. Cu.                 ESE 

11°  a.  oo  a.  p. 

10 
58.55 

27 33.4 
21.2 

67 

NNE 

1.5 

5 Ci.-S. Cu.                     E 
Il2  a.  UyO  =2  p.  OO 

11 58.40 26.5 32.7 
21.6 

70.5 NNE 
1.3 

8.5 

Ci.-S. 
Cu.                ENE 

U/2  a.  =2  p,  QO  QQ 

12 58.06 26.1 
34 

20 
69.2 

NE 
1.4 

8 Ci.-S. 
SSE 

Cu.                     E 
ii2  uv  C°  a.  OO 

13 
58.83 27.2 34.1 23 69.4 ENE 1.5 

8.7 
Ci.-S. E,  S Cu.                ENE 

iiw°a.  r)°p.  oo 

14 
60. 42 

25.4 33.2 
20.1 69.7 NNE 1.8 

8.5 
Ci.-S. Cu.                ENE 

uyo  a.  ®°  p.  oo 

15 
60.55 25.3 30 20.7 73.8 

E,  ENE 1.6 

8.8 A.-Cu. 
E Cu.-N.           ENE 

do  a.  p. 

16 
59.60 28.2 34.2 

22.9 66.6 
E 

1.2 
6 Ci.-S. Cu.                      E 

002  a.  p. 

17 
59.06 

27 
32.7 

23 
75.8 NNE 1.8 5.7 

Ci.-S. 
E cu.,  CU.-N.  E,  NNE 

^  ̂   do  p.  oo2 
18 

59.30 27 33.1 
22.6 74.2 

ENE 
1.3 

6.2 

Ci.-S.,  A 

-Cu. 

Cu.                     E OO  a.  p. 
19 

59.89 27.6 34 23.2 60.3 

E,  ENE 

1.8 3.2 Ci.-S. Cu.                ENE 
OO  a.  p. 20 

59.79 27.4 34.7 21.5 63.4 
NNE 1.4 

7.2 

Ci.-S. 
S Cu.                     E 

0°  a.  oo  a.  p. 
21 

58.79 
27 

35.4 20.5 
67.7 

NNE 1.4 

6.5 

Ci.-S. 
SSE Cu.                  NE 

-Q.2  o  a.  oo 

22 58.53 27 
33.4 

21.8 69.8 
NW 

1.5 

7.8 

Ci.-S. Cu.               NNE 

=°  a.  C-  OO  p. 

23 
58.09 26 31.4 

22 

77.3 
NE  quad. 1.3 

8.5 
Ci.-S. 

Cu.-N.           ENE 

0.6 

do  po  a.  p. 

24 58. 09 27.1 33.5 24.6 
75.8 

E  quad. 
1.3 

9.7 A.-Cu. 
SSE Cu.-N.                 E 

16.8 
d2a.p.r^o^0Op^ 

25 
59.94 27.2 

32.9 23.2 
74.2 

NNE,  ENE 1.2 8.2 
Ci.-S. 

NW Cu.-N.           ENE 

d2  a.  <  p.  oo 

26 
61.04 27.5 

34.4 
22.3 66 NE  quad. 

1.8 6.3 

Ci.-S. 
WSW Cu.                      E OO  a.  p. 

27 61.55 25.5 28.7 
24.2 

79.5 NNE,  E 1.6 
8.5 

A.-Cu. E Cu.-N.  NE,  ENE 
2.5 =  a.  #op.  d^'a.  p. 28 

61.38 27.1 32.5 23.3 72.2 ESE 1.5 8 A.-Cu. CU.-N.,CU.  ENE,  E 

do  a. 

29 60.78 28.4 34.5 23.4 
65.7 

E 1.7 3 
A.-Cu. 

Cu.                       E 

<  p.  =o  a.  p. 

30 
60.09 27.8 

34 
23.2 

67.4 
NE 1.8 

2.7 
Ci.-S. Cu. n  a.  oo°  p. 

31 

Mean 

Total 

59.82 27.9 
34.4 

22.7 71.2 NNE,  E 1.5 
2.3 

Ci.-S. CU.,CU.-N.  E.ENE 

<j  p.  oo°  a.  p. 759. 51 26.8 
33.2 

21.9 70.9 
1.5 6.1 

1 
19.9 1 

SAN  ISIDRO. 

[0  =  15®  22'  N;  X  =  120''  53'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied, — 1.69  mm.] 

mm. 

°a 
OC. 

OC. 

Per  ct. 

0-12. 
0-10. 

mm. 

1 759. 25 
26 

32.4 19.5 
62.5 

NNW,  ESE 0.8 
2.8 Ci. 

SSE 

S.-Cu. 
na. 

2 59.86 26 33.4 19.8 

66 
Variable 

1.1 

3.3 Ci. S.-Cu. n.  a. 

3 59.57 25.5 31.6 19.5 
67.8 

E,  NNW 

1.2 

2.3 
Ci. 

S.-Cu. 
n  a. 

4 59. 60 25.3 33.5 18 69.2 NNW 

.8 

4.5 
Ci. 

SE 

Cu. 
E na. 

5 60.05 
25.6 31 19.2 68.4 ESE,  E 

1.8 
4 

Ci. 

SE 

Cu. 

E 
n  a. 

6 60.25 25.6 32.5 18.5 
68 

E 1 3.5 

Ci. SE,S 

Cu. ESE,  E n  a. 

7 59.68 25.5 
33.2 19.9 70.3 NNW .8 

4.3 Ci. 
S 

Cu. 
E 

n.  a. 

8 58.88 25.7 31.5 19 
65.3 

E  quad. 1.8 

3.5 Ci. 
Cu. 

E 
-D.  a.  /"o  p. 9 58.63 25.5 32.7 17.9 69.7 NNW,  E 

.8 

3.5 Ci. 
Cu. 

ESE n.=°  Si. 

10 58.67 
25.8 32.7 

18 66.4 
E 

.9 

3.5 

Ci. 

SE 

Cu. 
n.  =2  a.  ̂ ^2  p. 

11 58.50 
25.9 32.1 19.5 65.8 NNW,  E 

1.2 

6 
Ci. 

S 
S.-Cu. 

n  a.  u>2  p. 
12 58.20 

25.6 
33 18.4 69.3 NNW 1 

5.2 Ci. 
S 

S.-Cu. 

E,  ESE 

\L.'  O  n.a. 

13 
59.06 26.8 32.5 21.7 

62.6 

Variable 1.3 4.7 
Ci. 

S 

S.-Cu. 
n  a. 

14 60.62 
25.5 31.9 18.7 

66.8 
E 

1.1 

6.5 
Ci.-S. S 

S.-Cu. 072  _CL  =0  a.   QO  p_ 

15 60.97 
24.7 28.4 

22 
75.9 

Variable 

.8 

8.7 
Ci.-S. 

N. 

E,  ENE 

0.8 

doa. 

16 
59.73 

26 

33.4 19.1 
69.1 

Variable .8 
5.2 Ci. 

S.-Cu. 
n.  a. 

17 
59.19 

26.6 34.1 19.6 66 E  quad. .8 
5.3 Ci. 

S 
S.-Cu. 

jcia. 
18 

59.38 26.4 
32.3 21 70.8 

E 1.3 
5.7 A.-Cu. 

SE 

Cu. E 
n.  a. 

19 
60.06 

26.6 33.4 
20.6 65.5 NNW 

1.3 

3.7 
Ci. 

S.-Cu. 
n.  a. 

20 
59.86 

26.8 34.6 20.7 64.5 
ESE 1.2 

4.8 
Ci. 

S Cu. E 21 
58.73 

26.8 
34.3 

19.6 
63.8 

NW,  NNE 1.9 

5.3 

Ci.-S. 

SE 

Cu. 

NE 

na. /-o 

n  a.  /'o  a.  p. #o  a.  p. 22 

58.61 
27.5 32 23.4 62.2 

NNE 2 6 
Ci. N.-cf. 

NE 

23 

58.27 
25.4 31 22.5 79.3 

NW .9 
7.7 

Ci. S 

N. 

ENE,  E 
2.1 

24 
58.55 

26.4 31.2 22.6 76.7 
Variable 1.4 8.2 

A.-Cu. 
SW 

N. 

ESE,  E 
2 

do  a.  #o  ̂   ̂ o  p_ 

®2  a.  /'o  p. 
=o  n.  a.  /-o  p^ do  /-o  p. 

25 
60.18 

26.9 
30.8 22.4 69.1 

ESE 
2.5 5.2 Ci. 

S,  SW 

S.-Cu. 
E 26 

61.42 
26.3 33.9 20.6 

70.3 

ENE 
1.5 

4.5 
Ci. 

S,  SSW 

S.-Cu. 
27 

61. 62 
26.2 30.7 22.7 74 ESE,  NE 

1.5 
7.7 

A.-S. 

N. 

ENE .8 28 
61.46 

26.9 

33 
22.1 71 

E  quad. 
1.5 7 A.-Cu. 

SE 

N. 

NE,  E 
do  a.  p.  /'o  p. 29 

60.95 27.2 
32.7 

21.7 
68.2 

E  quad. 
1.8 

3.5 A.-Cu. Ci. 
Cu. NE 

J32  a.  /-o  p. 
Il2  a.  Q72  p. 

na. 
30 

60.21 
26.9 33.5 20.9 68.2 

NNW 1.4 

4.7 

A.-Cu. 

SE 

Cu. E 

31 
Mean 

Total 

59.93 28.1 34 21.4 66 ENE .9 
5.2 A.-Cu. E Cu. 

ESE,  E 

759. 68 26.2 32.5 20.3 68.3 1.3 
5 

" 

1 
5.7 

i i                    i 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

DAGUPAN. 

[0  =  16°  03'  N;  X  =  120°  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 

Day. 

Temperature. Si 

^B 

Win(3 . Clouds. 

p  OS 

o-o 

Miscellaneous. 

J3 

Prevaling  form  and  its  direction. 

i g s 

"S 

"S  >» 

Prevaling 
direction. 

Force 

(mean). 

Amount 

(mean). 

4n 

03 

S 

S"
 

Upper. 

Lower. 

*3-S 

mm. 

°e. °c. 
°c. 

Per.  ct. Km.  p.  h. 

0-10. 

mm. 
1 759. 23 26.9 33.6 21.2 74.5 NE,  NNW 11.1 3.3 Ci. 

S.-Cu. 

07  p. 

2 59.  65 27.2 33.4 21.2 73.2 

NW,  S 10.9 
1.5 Ci. 

S.-Cu. 

^  p. 

3 59.26 
27 

36.1 
21.6 

68.2 Variable 11.1 
1.2 

Ci. 
S.-Cu.;  Cu. 

4 59.55 26.5 31.8 20.7 75 
NW 

10.3 
3 Ci. 

S.-Cu. 

"07  p. 

5 59.66 27.9 35.7 21.8 

59.2 SE 
12.4 2.2 Ci. Cu. 

6 60.19 26.7 
35.5 

18.3 
66.2 SE,  NW 8.3 1.3 Ci. Cu. 

7 59.  61 26.9 
33.4 

20.6 71.3 Variable 
9.7 3.3 

Ci. 
Cu. Vp. 

8 58.64 
27.3 35.9 

20.5 63.7 SE,  S 10 
2.5 

Ci. Cu. 
9 58. 46 

27.1 
35.9 19.5 65.7 

SE 
11 

1.3 
Ci. 

S.-Cu.,  Cu. 

/'°  a.  p.  o7  p. 

10 
58. 52 27 35.3 20.1 72.3 NW 9.8 

1.2 Ci. 

S.-Cu.,  Cu. 

<o7  a.  p. 

11 
58. 29 27.2 

35.9 21.4 69.9 NW,  SE 10.4 
7 Ci. 

S.-Cu. ^°  a.  p. 

12 58.13 26.9 33.9 
21 

68.8 NW,  SE 
10.8 

3.3 Ci. 
S.-Cu. 

13 58.67 27.6 36.9 

22 

73.3 Variable 
10.6 4.7 

Ci. 
S.-Cu. 07  a. 

14 60.26 26.4 34.6 20.5 62. 4 
Variable 

9.8 
5.8 

Ci.,  Ci.-S. 

S.-Cu. o7  a. 
15 

60.70 26.5 32. 6 20.9 65.6 

■    SE 

10.1 7.7 
Ci.-S.,  A.-Cu. 

S.-Cu. 
d°  a.  p.  y°  r^  p. 

16 
59.61 27.1 33.5 22.3 69.7 

Variable 
10.9 

3 

A.-Cu. 

Cu. 17 59.13 
27.8 

34.5 
21.5 70.9 

NW 10.9 1.7 

Ci. 

S.-Cu.,  Cu. 

if°  T  p. 
18 

59.08 27.9 35.1 

23 

65  6 
S,  NW 

12.4 2.3 
Ci. Cu. ^°  <i  d°p.    . 19 

59.81 27.9 
35.2 22.4 66.2 NW,  SE 10.5 1.7 Ci. 

Cu.,  S.-Cu. 

20 

59.  77 27 34.5 20.7 69.3 NW,  SE 9.6 
2.7 

Ci. 

Cu. 

21 58.96 27 33.4 21.3 75.5 NW 9.6 3.8 

Ci.-S. Cu.,  S.-Cu. 

doa. 

22 
58.64 27.5 33.2 

22.8 68.8 NW,  S 
9.2 4 Ci. S.-Cu.                 E 23 •  58. 10 

27.2 34.4 
23  2 

74.2 

S,  NW 

9 
6.2 

Ci. S.-Cu.                 E 7.4 

•  <  p. 
24 58.41 26.7 33.6 23.5 78.3 Variable 

8.7 
8.2 

A.-Cu.,  Ci. 
S.-Cu.               SE 

<,°P. 

25 59. 87 27.7 35.8 23. 5 71.1 SE.  S 
11.3 

7.7 Ci.-S. 
S.-Cu. 

<  a.  p.  T  P- 
26 61,10 27.5 34.2 

22.6 
69 

N,  SSE 

11.8 

3.2 Ci. 
S.-Cu. 

i/°P- 

27 
61.16 28.2 35. 9 23 

62.8 SE,  S 
13 4.8 

Ci. S.-Cu.                 E 

/"o  a.  d°  o7  p. 

28 
61.32 27.9 35.8 

22.4 70.2 
S.  NW 

10.4 4 

Ci. 
S.-Cu.                 E 

1.5 

<G  a.  #  p. 
29 

60.71 28.  2 36.4 22.7 71.6 SE,  NW 
10.8 

5.8 
A.-Cu. S.-Cu.                 E 

>°  ̂  <  p. 

30 60.09 28.2 35.9 23.5 69.2 SEquad. 
12.3 

4.7 
S.-Cu. 

39.9 r^^  •  p. 
31 

Mean 

Total 

59. 92 28.2 35.5 23.3 75.8 Variable 
10.5 

4.7 S.-Cu.                 E 

^°Tp 

759. 50 27.3 34.8 21.7 69.6 10.6 3.8 

' 
i 48.8 

i I              i 

BOLINAO. 

r<^  =  16°  21'  N;  X  =  119°  53'  E;  barometer  above  sea,  8.5  meters;  gravity  correction  not  applied,  — 1.65  mm.] 

mm. 

°C. 
°C. 

°C. 

Per  ct. 
0-12. 

0-10. 

mm. 

1 759. 40 
27.5 30.9 

26 

83.7 
NNE 

2.7 5.3 

Ci.-S. Cu. 
11°  =°  a.  /-o  p. 

2 59.69 27.2 31 22.9 
83 N 

1.7 1.7 

Ci.-S. 
S.-Cu.,  Cu. 

n  =°  a.  OO  p. 

3 59.33 26.6 30.8 23.1 
81.8 

SE      • 

2.5 
1.8 

Ci.-S.,  A.-S. 
Variable 

-Q.  =o  /-o  OO  p. 

4 59.71 27.1 31 24.1 83.2 
NNE 

2.8 
5.5 

Ci. Cu.                    N 

11°  =°  a.  OO  p. 

5 59. 70 27.3 31.9 23.5 83.5 

SE 
2.2 

3.5 

Ci. 

Cu. 

11°  ==°  a.  OO  p. 

6 60.18 26.4 30.7 21.2 79.3 
SE,  E 

2.2 

2.5 

Ci.-S. 
Cu. 

fi-  =°  a.  OO  p. 

7 59.75 27.5 30.6 
25.8 

82.7 
NNE 

2.2 6.5 

Ci. 

Cu.                  NE 

=°  a.  OO  o7°  p. 

8 58.67 26.7 30.9 22.8 

85 
SE,  W 

2 4 Ci.-S. 
Cu. 

11°  =°  a.  OO  07°  p. 

9 58.51 26.3 30.9 22.2 83.8 
SE.  WNW 

2.2 1.3 

Ci.-S. Cu. ii°=°a.oop./'° 
10 

58.  69 25.8 30.5 21.5 84.7 SE,  E 
2.2 2.3 

Ci.-S. Cu. 

11°  =°  a.  OO  p. 

11 

58.37 26.5 30.8 23.1 

83 

SE  quad. 

1.8 
8.3 Ci.-S. Cu. 

11°  =°  a.  OO  p. 

12 58.30 26.2 30.3 22.1 82.7 
SE,  NNE 

2 9.2 
Ci.-S. 

S.-Cu.,  Cu. 

n  =°  a.  OO  p. 

13 
58.81 27.5 

32 
23.2 

82.8 N 1.5 
8.5 

Ci.-S. 

Cu. 

11°  =°  a.  OO  p. 

14 
60.31 26.2 

30.4 20.7 
82.3 

SE 
1.5 

7.8 

Ci.-S. s 

ii=°a.  oop. 

15 60.61 26.8 
30.9 

21.8 80.3 
SE,  E 

1.7 7.5 

Ci.-S. 
Variable ii=°a. 16 59.  77 27.7 

30.4 
24.8 79.7 SE.  NNE 

1.8 

•     5.7 

A.-Cu.                 S 
S.-Cu. 

=°  a.  OO  p. 

17 
59. 35 

27.1 
30.5 23.2 86.5 Variable 2 

3.3 

Ci.-S. 

S.-Cu.,  Cu. 
n  =°  a.  OO  ̂   p. 

18 
59. 24 27.1 

31 22.8 84.3 

SE 

1.8 
2.7 

Ci.-S. S.,  Cu. 
1 

n  =°  /"o  a.  OO  p. 

19 59.92 
27.3 

30.6 22.7 
84.7 

SE 

1.8 5.7 

Ci. Cu.,  S.-Cu. 
#=°  a. 

20 

59.98 26.3 30.3 20.8 83 Variable 2 7 Ci.-S.               SW Cu. 

Il°=°a.  00°p. 

21 58.88 26.4 30.2 
21.8 86.8 

SE,  N 

1.5 

8 Ci.-S. Cu.                     N 

H  =°  a.  OO  p. 

22 58.74 
26.6 

30.6 21.1 86.3 
SE,  NNW 

1.5 
5.8 

Ci.-S. Variable 

jQ.°  =°  a.  OO  p. 

23 

58.03 
26.8 30.7 22.7 83.7 

SE 

2.2 
6.8 

Ci.-S. 
Cu. 

11°  =°  a.  d  r.  p. 

24 
58.  32 

28.1 31 
26.3 83.7 NNE 3 

9.8 

Ci.-S. 
Cu. 

d  /-o  a.  OO  p. 

25 
59.94 27.9 31 

25.  5 85.3 
SE,  NNE 

3 9.7 
Ci.-S. Cu.-N. 

4.1 

/^P. 

26 
61.20 27.1 

30.1 23.2 81.7 Variable 

2.3 
7.8 

Ci.-S. 
S.-Cu. #  =°  a.  /°  OO  p. 

27 
61.17 

27 
31 22.4 82.2 SE  quad. 

1.8 
6.5 

Ci.-S. Cu.-N. 

11°  =°  OO  ̂   p.  ̂  

28 

61.28 27.5 30.6 
24.1 

79.3 
SE,NNE 

2.7 6.3 

Ci.-S. 

S.-Cu. 

=°  a.  OO  p. 

29 
60.81 

27.8 31.5 23.7 79.7 
SE,  NNE 

2.3 
7 A.-Cu. S.-Cu.,  Cu. 

ii°=°/'°a.oop. 

30 60. 15 28.2 31.9 
24 

77.5 Variable 

•      2.8 

4.5 
A.-Cu. S.-Cu. =°  a.  OO  ̂   p.  /o 

31 

Mean 

Total 

59.90 27.9 
31.4 

23.9 77.7 
NNE 

2.5 
3.8 

Ci.-S. 
Cu. 

ii=°a.oo^p./'° 
759. 57 27 30.9 23.1 82.8 2.1 5.7 

5.1 
III                         1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

VIGAN. 

[0  =  17*  34'  N;  X  =  120*'  23'  B;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — 1.61  mm.] 

! 

1 
1 

Temperature. It 

T 

Wind. Clouds, 

|a 

1.- 

OO 
Miscellaneous. Day. 

d 
1 

1^ 

1 
3 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 

17 18 19 
20 

21 
22 23 

24 

25 
26 
27 28 
29 

30 
31 

mm. 

759. 41 
60.02 
59.57 
59.80 
59.86 

60.41 
59.87 
58. 78 

58.74 
58.91 
58.54 
58.42 
58.76 
60.42 
60.72 
60.01 
59.41 
59.36 
59.95 
60.04 
59.26 
58.79 
58 
58.50 
60.19 
61.45 
61.28 
61.36 
61.10 
60.38 
60.16 

26.6 
26.7 
26.8 
26.3 

27 26.8 
26.8 

27.4 26.7 

26.5 
27.1 
26.9 
27.2 
28.2 
28.1 
27.3 
27.8 

28.4 28.1 
28.5 
28.2 
29.6 
28.5 28 

26.7 

28.1 
28.6 

28 
28.1 28 

27.8 

31.2 

31 
31 30 

31.5 
31.4 
32.3 
31.4 
32.2 
31.4 
31.7 
31.5 

32 
32.5 

32.5 
32.5 
31.1 
31.6 
32.6 

32.9 
31.6 
36.4? 
32.6 
31.6 

31 34 

33.9 
32.5 
33 
32.5 
32.5 

• 

22.9 
22.5 
23.9 
23.6 
23.5 
24.3 
23.3 
24 
23 

22.9 23 

23.5 23 

25.3 

24.4 
23.5 
24.9 
24.5 

25 
25.5 

24 
24.8 25 

24.8 

24.1 
24.4 
26 

24.3 

25 25.1 
23.5 

Per  ct. 
11. Z 
72.5 

71.3 
73.3 
68.3 70.5 

71.2 
68.2 74.7 

68.8 
67,8 
72.7 
72.8 

63.4 64.7 

74 
68.9 63.3 
69.3 
68.7 

""77.T 

78.6 

"7077" 
74.5 
71.8 

72.5 

V     "IT 

Variable 

SSW 

N,  E Variable 
Variable 

N 

Variable  . 
Variable 
Variable 
Variable 

N 

Variable 

N,  NE Variable 
Variable 

NE  quad. NW 
NW 

Variable 
Variable 

E 

SE NNW 
N 

NE  quad. 
NW,  NE 
Variable 

Variable 
SE,  S 

N,  NE 

0-12. 

1.8 
.8 

.8 

1.7 1.5 
1 
.8 

1.3 

1.2 
1.2 1.3 

1.5 

.8 1.3 
1.3 1.3 

1.7 
1.3 
1.3 

1.2 2.5 
1.8 1.5 

1.3 2.3 

4 

2.8 

1.2 
.8 

1.5 
1.7 

0-10. 

0 

:l 
1.8 

.2 

1.8 

1.2 
1 
0 
0 

.5 
0 
1.5 

1.5 1.5 

1.8 
.8 

.2 

.5 

.2 
2.2 

.8 

.5 
3.3 
6.7 4.2 

.5 

.8 
1.8 

0 
0 

Ci. Ci. Ci.-S. 

Ci. 
Ci. 
A.-Cu. 

Ci. 
A.-Cu. 

Ci. 
Ci. 
Ci. 

Ci. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci. 

Ci. 
Ci.,  Ci.-S. Ci. 

Ci.,  Ci.-S. Ci.-S. 
Ci.-S. A.-Cu. 

Ci.-S. 

Ci.,  Ci.-S. 
A.-Cu.      S  bv  W 

Ci.-S.,  A.-Cu. Ci. 

Cu. 
Cu.                   W 
Cu. 
Cu.               NNE 
Cu. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu.                  NE 
Cu. 
Cu. 
Cu. Cu. 

Cu. Cu. 
Cu. 
Cu. 

Cu. 
Cu.                ENE 

Cu.,  S.-Cu. 
S.-Cu. 

Cu.,  S.-Cu. 
Cu. 
Cu. 

Cu.,  S.-Cu. 
Cu.                     E 
Cu. 

Cu.                  NE 

mm. 

  

""" 

2.8 

=  n  a.  /"Q  p. 
n  =  a.  ̂   p. 

=  a. 

=  nP&. 

-a. 

11°  a. 

a?  a. 

/'°P- 

mmv- 

e  m  p.  ̂^ 

=  jQ.  a.  /^°  p. 

/"o  a.  p.  ̂ 7 

^°&. 

d  a.  #  07  p. 

<P. 

11  =  a. 

Mean 759. 72 
27.6 

32.1     24.1  1    71 1.5              1.2 
1 

Total 

10.9 

!          ;           '                    ill 

TUGUEGARAO. 

[</)  =  17*'  36'  N;  X  =  121"*  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,  —1.61  mm.] 

mm.  \ 

°C. 
°C. 

°C. 

Per  ct. 
1 759.64 

26.6 
34.4 22.2 

73.2 
2 60.39 26.2 33.4 21.3 73.2 
3 59.69 

26.9 
34.2 

21.7 73.7 
4 59.84 26.1 33.1 20.3 

78 

5 60.24 27.2 34.4 22.1 69.3 
6 60.42 26.4 34.3 18.8 61 
7 60.02 26.7 33.3 22.2 73.3 

8 58.90 27.6 34.9 21.5 69.5 
9 58.49 27.4 35.4 19.3 65.7 10 

58.66 26.9 35.5 19.7 69 11 
58.48 27.4 35.3 21.2 66.2 

12 58.33 26.5 35.5 
18 

71.3 13 

59.12 
27.6 35.1 22.1 69.2 14 61.57 26 33.5 

19.1 
70.7 15 

62. 17 25.3 
31.5 19.5 75.8 

16 
60.10 27.1 

35.5 20.7 

68 
17 

59.52 27.1 35 
20.9 

72.3 
18 60.62 26.4 32.5 21.4 74.5 19 

60.94 27.3 
34.2 

23 

74.5 20 
60.61 27.2 35.5 

20.2 
66.7 21 

60. 27 26.3 33.6 
19.2 72.6 22 

60.39 25.3 30.4 22.1 87.2 23 

59.39 26.1 32.7 22.5 

84 
24 

59.26 27.2 34.5 22.5 

79  , 

25 
61.82 

24.5 28.4 22.4 90 26 
63.85 23.6 26.4 21.5 

90.2 
27 64.27 23.4 27 

20 

85.5 28 
62.82 25.5 31.3 21.6 

86.7 
29 62.03 25.1 28.7 

23 

92.7 30 
60.71 

27 
32.7 22.2 81.3 

31 
60.14 27.1 

34.2 22.2 80.3 

Mean 760. 41 26.4 33.1 
21.1 75.6 

Total 

NW 
N 

SE NW,  N 

SE SE,  SW 
N 

S,  SE 
SE 
NW 

SE 
SE NE 
NE 

SE 
ESE 

NE 

N  qu'ad. 
NW,  S 

SE,  NW NW 

Variable NW,  S 

SSE.  S 
NW 

NW NW 

SW 
NW 

SE,  NE SE,  N 

0-U. 

0.7 

.7 

.3 

.8 

.5 

.3 

.5 

.8 

.5 

.5 

.7 

.7 

.7 

.3 

.3 

.5 

.3 

.  1.2 .5 

1.7 

3.2 1.7 
.3 

.5 

0-10. 

4.3 

3.3 
4 

3.2 5.5 .3 

5.8 4.2 
.5 

1.2 
2.8 

3.8 

5.3 
6.2 6.5 
6.2 
4.2 7.3 

7.5 
4.2 
6 
7.3 
7.7 
6.8 9.3 

8.8 
6.2 
4 

5.4 

A.-Cu. 

a7-
s'"

 

aT-Cu." 

Ci. 
Ci. 
Ci. Ci. 

Ci. 

"a.-Cu.' 

Ci. A.-Cu. 
A.-Cu. 

Ci. 
Ci.-S. 

E 
SE 

Ci.-Cu. 
A.-Cu. 

Ci.-S. 

Ci. 
A.-Cu. 

SE 

NW 

Ci. 

,  S. 

s 
Cu. 

Cu. 
Cu. 

Cu. 

s. 
Cu. 

Cu. 
Cu. s. 
Fr.-Cu. 

Variable 
Cu. 
Cu. 
Cu.-N. Cu. 

Variable 

Cu.-N. Cu. 

Cu. 
Cu. 

Cu.-N. Cu.-N. 

Cu.-N. 

N. 
N. 

Cu.-N. 

N. 

Cu.-N. 

Cu. 
Fr.-Cu 

NW 

W,  SW 

SW 

SE 
SE 

S,  E 

NW 

SE 

SE,  E N 
NE 

SW SE 
E 

Variable 

SE 
SE 

NW 

N 

NW,  N 

SE 

5.1 
6.6 

6.4 18.3 1.3 
3.3 
5.8 
4.3 

51.1 

-Q-  =  a. 

na. n  a.  OO  p. 

XI  a.    . 
na. 
jd  a. n  a. 
n  a.  OO  p. 
n  a.  p. 
ii2  =p  a. 

na. 
na. n  a.  r^  p. 

n.  r^  d  a. 
na. na. 

n  a.  d2  p. 

d°a. 

n2  a.  OO  p. 

n  a.  /'°  p. 

n  a.  #  p. 

dOa.#/'°r^p. 

•  p. 

#a.  p. 
•  a.  #°  /o  p. 

dop. 

•°a. 

•  a. 

n2  =2  a.  j-2  p. 

n  a.  r^  <,  p. . 

88607- 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

APARRI. 

[(^rrlS"  22'  N  ;  X  =  121*'  38'  E  ;  barometer  above  sea,  5  meters  ;  gravity  correction  not  applied,  — 1.57  mm.] 

Day. 
1 
£ 
1 

Temperature. 

'6 

it 

Wind. Clouds. 

Miscellaneous. 

1 
H 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 

14 15 
16 17 
18 19 
20 

21 22 
23 

24 25 

26 

27 28 

j          29 
'          30 

1          31 

mm, 
760. 20 
61.03 
59.91 
60.52 
60.74 
60.64 
60.53 
59.16 
58.96 
59.18 
58.71 
58.78 
59.72 
62.28 
62.37 
60.49 
60.16 
61.22 
61.27 
60.99 
61.17 
61.12 
59.80 
59.78 
62.73 
65.09 
65.10 
63.17 
62.46 
61.14 
60.79 

°a 
°a 

°c. 

Per  ct. 
Variable 

NE Variable 

SW,  NE E 
S 

W,  NE Variable 

S,  NE SW,  NE 
Variable 

S,  N 
SW,  NE 

S,  NE S,  SE SE,  E 

SE,  NE NE 

S,SE SE,NE 
NE 

NE  quad. 

S,  E SE,  NE NE 
NE 
NE 

NE  quad. NE,  E 

S,  E N,  NE 

Km.  p.  h. 
10.2 10.6 
11.3 

11.2 11.7 

13.4 
10.7 
10.7 9.5 

9.4 

-10 

12.8 
10.8 
12.5 
8.1 

10.7 11.9 
17.8 

8.4 13.5 
14.7 
14.8 7.4 

13.2 
30.7 31.3 

21.2 
16.3 
12.1 
6.6 
8.8 

0-10. 

0.7 0 
0 

3.2 5.8 
2.5 

2 
0 
0 
0 
0 
0 

1.8 

7.8 
6.7 
5.2 

1.7 
4.7 
7.3 

1.2 
2.2 
6.3 7.7 
8.7 

10 

10 
9.8 

7.2 
9.7 
1.8 

2 

A.-Cu.                S 
Cu.-N. 

mm. 

noo 
JQ.OO n.oo 

CO 

oo 
oo 
oo 

oo 

oo 

noo 
noo 

noo 

Ooo 

p  a.  #  p. 

OO 
oo 

oo 
oo 

oo 

•  a.  p.  /-^ 

m  /'°  •°  p. 

•  /°  a.  p. •  /-o  a.  p. 
•°/°a.p. 

a? 

•  a, 

Op. 

n  a.  T  ̂   P- 

A.-Cu. 

A.-Cu.                K 
A.-Cu.                E 
A.-Cu.             NE 

Cu.-N.          NNE 
S.-Cu.                 E S.-Cu. 

Cu.-N.   

Ci.  W 
Ci.-S.       SE,  SW 

S.-Cu. 

S.-Cu.                E 
S.-Cu.                E S.-Cu. 
S.-Cu. 

Cu.-N.            NE S.-Cu. 

Cu.-N. 
Cu.-N. Cu.-N.                E 
S.-Cu.               SE 
S.-Cu.                W 
N.                  ENE 
N.                     NE 
N.                     NE 
S.-Cu.                 E 
N.          NE,  ENE 
Cu.-N.                E 
Cu.-N.         S,  NE 

'iT.T 

16.3 

6.1 

1.3 3.6 

3 

26.4 
26.4 
26.3 
25.9 

26.4 26.1 
25.8 
25.3 
26.6 
23.5 
22.6 
23.1 
25.1 
25.1 
25.8 
25.7 

32 

31 30.5 31.5 
31.6 

31 
30.5 30.6 

32 
25.7 
25.4 

27 28.6 
29.5 
30,6 
29.8 

22.2 
22.3 
24.5 
23 
22 

21 23.6 22.8 
22.6 
22.2 
21.1 
20.6 
22.5 
23 
22.5 

22  1 

77.7 

75.7 81.3 
82.5 77.3 
80.1 
83.1 

87.2 
84.3 
92.2 
93.7 
88.2 
93.7 94.5 

91.8 
Q1    8 

A.-Cu.         SE,  N 
A.-Cu.               W 
Ci. 
A.-Cu.        SW,  S 
Ci.                       S 
Ci.                      S 
Ci.                      S 

"a"cu.""''se"e' 

A.-Cu.                E 
A.-Cu.  S 

Ci. 
Z/.i  ,     ...^ 

Mean 
760.94  1  25.4 

29.8 
22.4  1    85.9 

13 
4.1 

Total 1 53.1 



METEOROLOGICAL  BULLETIN.  85 

METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 
[<^==6°  03'  N ;  X=121«  00'  E] 

ISABELA,  BASILAN. 

[^  =  6°    42'   N;  X  =  121*'   58'   E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

it 

^ca 

1"" 

Miscellaneous. 

Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

3 Miscellaneous. 

si ii 0 
d 

CO a 
ft 

a 
d 

a 
ft ;^a 

■^1 

iSa 

a 
d 

«o 

a 
ft 

(M 

a 
d 

to 

•a 

ft 

1 
2 
3 
4 
6 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 

17 
18 

19 20 

21 

22 
23 
24 
25 

26 
27 
28 
29 

30 

31 

Mean 

Total 

°c. 

29.7 
31.7 
31.2 
31.5 
31.6 
31.7 
31.9 
31.6 

32 32.1 
31.5 
31.4 
30.9 
30.7 
31.2 

32 31.2 
32.1 
32.1 
32.1 
32.2 
33.1 
33.7 
33 
32.5 
33 
31 
32.1 
30.8 
32.1 
33.3 

°c. 

23.8 
20.9 
21.8 

20.6 
21.8 
20.9 
21.4 
21.2 
21.6 
19.9 
22.9 
22.6 
22.7 
21.7 
22.9 
21.8 
22.3 
22.6 

22 21.8 
24.7 
22.6 

23.1 
22.7 

21.4 
20.7 
23.1 
21.1 
21.6 
20.7 
21 

P.ct. 

85 
96 
94 94 

95 96 
95 

95 
97 95 
95 

92 89 
96 
95 
95 
95 
88 
94 
95 

84 86 

92 
95 96 
96 
91 93 

91 
93 
96 

P.ct. 
75 

72 
67 

71 

85 
74 69 

73 65 

66 71 71 

79 
73 

72 
68 

74 
67 

65 69 

64 68 
67 
70 
65 68 

74 66 

82 
71 

67 

0-10. 

10 
9 
9 
9 
7 
4 
4 
6 
7 
5 
7 
8 

10 

7 
9 

10 9 
9 
6 
8 

I 
8 
8 
9 
3 
8 
5 
8 
9 
6 

0-10. 

9 
8 
8 
8 
8 
9 
7 
6 
5 
4 
8 
9 
8 
8 
7 
8 
9 
7 
8 
8 
7 
6 

8 
7 
9 
8 
9 

mm. 

3 

"7^9" 

______ 
.8 

12.7 

"Ti" 

ii2a. 
na. 11°  a.  <  p. 

11°  d  a.  #  0  p. 
ii2a. 

ii2  =2  a.  /'°  <  p. 

iD.2=2a./'Oa.p. 
112  =  /'°  a.  /-  p. ii2=2a.  #°p. 

n  =  0°  a.  /-  p. /-a.  p. 

a?  Ii2  a.  d  a.  p. 

^  iD.2  =2  a. 11  =  a. 
11°  =  a. iD.°  =°  a.  1/  p. 

11  =  a. 

#°  ii2  =2  a. n.'^  =  a.  /'  a.  p. 

^°  a. /-  p. 

.^  T  •  P- 
^p.      . ii2  =  a. 

ii2  =2  a.  /-  p. 
n  d°  a.  d2  p. 
11°  a.  d°  p. 
n2  a.  #  07  p. 
112  a. 
112  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 

15 
16 
17 

18 
19 

20 

21 

22 
23 
24 

25 
26 
27 
28 
29 

30 
31 

Mean 

Total 

°a 

31.3 

32.5 
32.3 
32.3 
32.3 30.8 29.8 

33.9 
33.8 
31.8 

31.8 
31.3 
33.3 
30.8 
33.3 
32.7 
30.8 33.8 

32.8 
30.8 
30.3 29.8 

30.2 30.3 
31.3 
32.3 

30.3 
32.8 

33.8 33.8 
33.8 

°c. 

22.5 

20.4 20.5 

20.4 

22.2 21.6 
21.5 
21.3 
21.8 

20.4 

22 
22.2 
23.5 
22.5 

20.4 22.5 

23 
22.2 
20.6 

22 
22.5 
22 

22.5 23.4 

22 22.2 23.5 

22.4 23.3 
21.5 
23 

p.ct. 
96 

95 

95 
91 
88 
96 
96 
96 

96 
95 
95 
96 
92 
96 
91 

96 

96 

96 
95 

96 
90 
96 
96 
96 

96 
97 

96 

96 

87 
97 
96 

p.ct. 
65 
61 
65 
74 
71 
75 
76 
70 
60 

74 

70 
71 
68 

71 
69 
68 

71 
65 
72 
72 
74 
85 

74 

75 

81 

83 

84 

74 

69 
66 

60 

0-10. 

10 
10 

10 

10 

10 

8 
7 
2 
0 
1 
1 

10 
9 
3 
2 
4 

10 
1 
1 
5 
8 

10 
10 
10 
0 
9 

10 
8 
3 
0 
0 

0-10. 

10 

10 

8 
8 
8 

10 
10 

7 
8 
7 
6 
8 
6 
5 

10 
10 
10 

9 
9 

10 
10 

10 

10 

10 

2 
10 
10 
6 
9 
3 
8 

mm. 

5.8 
.3 "2"8' 

14.2 

n/'a. 
11/-°  a. 
-Q./a. 

11/'°  a. 

na. 

na. 

ii=°a. 
ii=°a. n  =°  a.  /-  p. 
£L  =  &. n.  a. 
11°  a.                    i 
/  a-  P-                 \ 

/-  a.  p. 

n  a.  /-  T  P- iia. 

da. 

n  /  a.  /-  p. 

11°  =°  a.  /  a.  p. 

ii=°a. 
ii°/'a.p°/'p. 

dTp. 

ii=°a. 

xi°  =°  a.  /  #  ̂  

•  /-  a.  T  P  P- 

n  a. 
11°  a.  /  a.  p. 
n  =°  a.  /  p. 

£1°  a.  /  a.  p. 

31.8 21.9 93.2 70.6 
7.5 

7.5 

32 

22 94.7 
71.4 

5.9 

8.3 
35.3 25.4 ! 

ZAMBOANGA. 

[<^  =  6«    54'   N;   X  =  122''    05'   E] 

COTABATO. 

[<^  =  7«   13'  N;  X  =  124°  15'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

Sea Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

^|a 
Co?  =3 

Miscellaneous. 

03  P 
:^a 

a 
d i a 

d 

a 
ft 

sa 

it ^a 

a 
d 

a 
ft 

a 
d 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 14 
15 
16 
17 18 

19 
20 21 

22 23 
24 25 
26 
27 
28 
29 

30 

31 

Mean 

Total 

°c. 

30.1 
31.5 
31.8 
31.6 
31.4 
30.3 

30 
31.2 31.5 

31 
31.4 
31.3 
32.2 
31.2 
32.3 
31.2 
30.4 
32.4 
32.4 
30.9 

32 30.3 
29.2 
29.8 
29.9 

31.7 
30.2 
30.7 
31.2 
31.2 
31.4 

22 
20.7 
21.9 
21 

22.4 
21.7 
21.6 
19.8 
21.4 

20.7 
21.1 22 

22.3 
21.7 
21 

21.4 
22.3 

21.4 
21.9 
20.7 
19.8 
20.4 
22.4 
22.9 
21.8 
21.6 23 

21.7 
21.5 
23.2 23 

Ret. 
96 

88 
96 
83 
86 
85 88 
86 

91 84 81 
83 
90 
90 

87 
86 83 

86 
89 

84 83 

88 83 94 
90 

89 93 

86 95 
95 
79 

P.ct. 

52 
64 
71 

66 

62 

78 

77 
69 
64 
75 
68 67 

70 
66 
55 
58 70 

51 73 

71 

72 62 

82 
85 77 
63 

74 
76 
71 
58 
71 

0-10. 

4 
8 
3 
3 
6 
5 
4 
2 
2 
4 
2 

10 
9 
5 
4 
9 

10 6 
2 
6 
3 
5 
8 
8 
5 
9 

10 3 
4 
8 
3 

0-10. 

10 9 
5 
4 
4 
9 
9 
7 
9 
5 
5 
7 
9 
4 
9 
9 
9 
7 
6 

10 
8 
8 

10 
8 
6 
5 

10 
8 
5 
5 
5 

mm. 

______ 

______ 

""¥ 

""."5' 

~i2r4" 2.8 

6.9 

=  a.  0  ̂   P- 
11  =  a.  00  p. 

11  =  a. -a  =  a.  0  p. 
n  =  a.  viy  r3  p. 

11°  =  a. 

11  =  a. 11°  =  a.  0  P- 

n  =  a.  0  p. 

n  =  &. 
XI  =  a. 
-Q-  =  a.  d  T°  P- 

H  =  a. 
n  =  a.  0  00  p. n  =  a.  0  T  • =  r>  a. 

iD.  =  a. 
n  =  0  a.  #°  p. 
n  =  a.  0  a.  p. 
n  =  a.  d  p. 

n  =  a.  /'  a.  p. 

T  •  a.  0  P- d  T  =  a.  0  a.  p. 
11  =  a. 
11  =  a. 
#  a.  d°  T  p. ii-  =  a.  0  a.  p. 

•  =  Oa. 
=  d°a. 

11  =  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 
15 
16 

17 
18 
19 
20 

21 

22 

23 

24 
25 
26 

27 

28 

29 

30 
31 

Mean 

Total 

°c. 

31 32.5 
32.8 
34.9 34.9 

32.6 
33.3 
34.4 

33 

34.3 

33.9 
33.3 
33.1 

34 31.5 27.5 

31.2 

33.2 33.3 

31.5 
32.2 32.1 
29 
33 

32.5 

33.2 32.1 
33.2 32.7 
32.1 

34 

°c. 

21.1 20 
20 

23.4 22.6 
23.7 

22.2 23.5 
20.3 
22.1 
23.3 
22.6 

21.2 21.2 
21.5 
22.2 
21.1 
20.5 
21.6 
21.7 23 

22.4 
23.8 
21.7 22.6 

22.1 23 

22.4 
21.1 

21.2 21.6 

P.ct. 

94 
86 

87 
81 

78 

81 
80 
83 
94 

83 
81 

83 

91 
87 

87 

90 

96 

95 

92 
91 
88 

92 

92 

97 

95 
91 

91 

91 
96 
89 
83 

P.ct. 

65 

56 

65 

56 
50 
66 

59 

49 

62 

63 

63 
59 
54 

54 
62 
82 

60 

59 

59 

70 
57 

61 

80 
63 
59 
59 

75 

61 
62 
65 

57 

0-10. 

4 
5 
2 
9 
3 
6 
3 
8 
3 
4 
8 
6 
6 
6 
8 

10 

10 
2 
5 
6 
2 
4 

10 
8 
9 
7 
8 
2 
3 
2 
1 

0-10. 

8 

.     8 6 
4 
2 
8 
3 
7 
6 
2 
6 

10 
8 
6 

10 

10 

6 
3 
3 
9 
3 
3 
9 
5 
6 
4 
7 
8 
8 
6 
2 

mm. 

"2~5 

"T3" 

'Ti' 

~2KT 

6.4 
5.1 

3.3 
6.4 12.7 

112  a.  0  ̂   P- 

£J.3=2QOa./-^ n  a.  1/  u>  p. 

^f  a.  u^2  p, 

oz-^p. 
/  a.  p.  d  p. 

/p. 

n  a.  /  cp  p. 

n  a.  /-  p. 
n  a.  /  d  p. 

iS-  =°  a.  /-  p. 
112  /-o  a.  /  p. 

112  a.  /-  p. 

=°  O''  a.  /  p. 

/  a.  p.  #  0  p. /  0°  p.     ̂  

•  a./'#2d<, 
f^a./O^p. 

d  a.  <  #  p. =  a.  /  #  ̂   p. 

#u>p. 

iD.2=a./'#^r^ n  a.  /-  <,  p. 

n  /  a.  vu  p. 
jn  a.  /  p. 

31.1 21.6 87.6 68.3 5.5 

7.2 
32.7 

22 

88.5 
61.7 5.5 

6 

44.2 .___-. 

74 

1 t 



86 BULLETIN   FOR   MARCH^   1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

CAGAYAN,  MISAMIS. BUTUAN. 

ld)  =  S''  29'  N 

;  X= 

124°  38'  E] 

[(^  =  8°    56'   N 

X  = 
125° 

32'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 1 Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

2^ 

Miscellaneous. 

•^a •?a 

S s S a ^B  ̂   \  Miscellaneous. 
'i<  i  -s  i 

a a a a 
03  ̂  

S  ̂ 

CS3 

Ph 

d o. 

03.i2?£>  1 

1 ^  s  ̂  ̂   2 

03 

Pi 

03 

Qi 

S-^'* 

^H 

^Id 
«o (N 

<o 

<M 

^   i 

:^s  1  ̂s 
O C4 o 

c<t 

2^ 

°a 
°a 

P.ct. P.  ct. 
0-10. 

0-10. 1 
mm.  \ 

°a     °a 
P.ct. p.ct. 

0-10. 
0-10. 

mm. 
1 

33.2 
18.3 88 58 7 9 

  i  /'°p. 

1 27.7  \  20.6 98 73 6 9 
n  a.  d°  a.  p. 

2 33 
18.7 80 

54 
7 6   i  >  a. 1          2 30.1  !  20.1 95 63 6 5 

112  a.  po  p. 

3 31.7 18.2 

85 

63 

8 9 £1=2  a. 3 29.2  1  20 96 

66 

8 9 

ii2a. 

4 33.5 
21.5 

92 

60 

7 7 

=  a. 

4 29.6  1  20.9 93 61 9 7 

0.8 

JD-  a.  O  d  p. 

5 33.7 
20.8 

91 

53 

4 3 
ii2  =  a. 

1          5 

29.6 21.7 

94 

61 3 3 
ii.2a. 

6 34.3 
21.8 

90 

55 
4 7 n.°  =2  a. 6 30.1 20 

95 

66 

7 6 

3.8 

n  a.  /  #  p. 

7 32.8 
20.1 

88 

56 

4 4 

,rp. 

T 
29.3 

20 

95 

57 

1 6 
£i2a. 

8 33.8 
21.2 

91 59 

8 8 
    n2=2a. /-p. 

8 
29.1 

20.8 

97 

70- 

8 8 

.3 

n  a.  #°  vi^  p. 
9 33.4 

18.9 
78 55 4 7 

!  ii2  =  a. 
9 29.2 21,1 

95 

65 

8 7 
J1.2  a.  do  p. 

10 
32.7 

21.1 

87 
58 8 7 

    rL°  =  a.  /'  p. 
i         10 

28.5 
22.6 

93 

67 

4 9 £LSi. 

11 
32.4 

21.2 
85 

60 10 

9 
  =2  a.  ./  p. 

!:      11 

29.1 21.9 

95 

70 

8 

10 

n  a.  d°  p. 

12 

32.5 
21.7 

91 66 / 8      1   1  no— 2a./r3p. 12 
28.5 

20.6 

96 

74 

8 

10 

.5 

£L  =  d°a.#odo 13 33.1 
20.6 91 

58 6 

6      1   1 
r      13 29.6 

20.6 

99 

52 

7 7 
11=2  a. 

14 

31.5 
21.4 83 

63 

9 
10        1 i        14 28.1 21.7 

97 

72 10 

10 .3 

ii  =  a.  d  p. 

15 
80.4 

22 89 
71 8 

10      ;    0.3i  ii°=a.  do#°p. 
i        15 

26.7 
22. 2 

97 

79 9 

10 

1.3 
n  =  d  a.  #0  p. 

16 
29.1 

22.7 
92 63 10 

10            . 8  i  d  a.  #°  do  p. 

li        16 27.1 21.5 

96 

80 

10 

10 

2.5 

ii=2«a. 

17 
32.2 

20.4 88 67 / 
9      ̂    

11°  =o  a. 
ii        17 

27.7 
21.6 

99 

74 y 8 11=2  a. 
18 33.1 

21.2 
86 

61 8 
4         

/'P- 
i,        18 

1  29.8 
22 

96 

66 

7 6 

n  =2  a.  ̂   p. 

19 
33.3 21.6  i  82 59 7 

7'     ̂   

=°  a.  /  p. 

SI        19 

29.6 22.5 

96 

66 

8 6 

n  =  a.  r^  p. 

20 
29 22.6 85 

84 9 10      ;  22.6 

=  d  a.  d  #  p. 

O  •  a.  p.  d  p. 

|i        20 

26.5 
22.8 

95 84 

10 

10 
60.2 

#°d°a./-#p. 

21 29.7 21.9 

97 

78 

10 

9         27.3 
1         21 27.2 23.1 

95 

80 10 8 

9.7 

•  do  a. 

22 
31.3 

22.7 
100 68 

10 

1  10      1    4.1 
#a.  p.  <op. 

1         22 

28.5 

24.2 
71 8 9 

n  a.  T  P. 

23 
81.9 

23.3 
96 

69 10 1  10      ;  45.7 

0#a.O^#-^P 
i        23 

31.8 
23.9 

69 10 9 8.6 

n  d  a.  /  #  r^ 

24 31 
21.9 

96 
77 10 1  10      ;  34.3 

#  a.  p. 
ii        24 

30.1- 

23.2 

92 

83 

9 7 

7.9 -CLur«a.T«° 
25 31.2 

22.6 
97 76 10 9      '7.6 

#  a.  O  d°  p. 

ii        25 i  32 22.9 

93 

67 6 8 

.8 

-ci  a.  r^  m°  p. 
26 31.6 

21.5 
97 

69 4 1    6      :      .5 
11°  =  a. 

\\        26 

1  81.6 

23.2 
90 57 4 8 n.  a.  r^  po  p. 

27 
32.5 

22.7 94 

80 

4 \     9      1   

^o^r^dz-a? 

;|        27 

!  30 

22.6 

94 

73 

7 5 

5.1 
nda.  #p. 

28 
31  7 

20  3 90 

66 

4 
1    8 112  =  a.  d°  p. 

Ii2  =  a. 
M        28  ' 

2.5 n  a.  #  p. 

29 32.4 
21.9 88 

65 7 7 :|        29  1   1   10.9 

•  p. 

30 32.7 
20.8 

91 68 4 1     9         n.^  =  &.  m  p. 
1        80  i29.8  1  22.4 

97 63 

9 5 na. 

31 

Mean 

!  Total 

32.5 
20.3 

89 

64 

1 1     2          

/"^  P-. 

ii        ̂ i 

Mean 

Total 

1  31.9  1  22.2 

93 62 

1 

'     7 

n  a.  pO  p 

32. 2 21.2 

89.*6 

64.6 7 1    7.7 ;   
» 

29.2  1  21.8 
95.2 

68.7 

7.2 

1     7.7 

i 143.2 
:        i        1 110.2 

! 1 1        i        i 

MAASIN. 

[0=:1O»  08'  N;  \  =  124°  50'  E] 

SAN  JOSE  BUENAVISTA. 

[0r=lO'  44'  N;  X  =  121°  55'  E] 

Tempera-  i ture. 

j^^M  Cloudiness.! 

"2  ̂     i 

Day. 
Tempera- ture.      ^ 1 

Relative humidity. 
Cloudiness. 

^  aa 

iti 

Day. 

03  0 

SI ^a 
a a      s      s 

d         oj     j     ft    i 

=^,.S  n    Miscellaneous. 

G  Q  o3  1 

U  ii 
:^a    ̂ a 

6 

CO 

a   1  a 

ft      ;       03* 

(M              0 

a 
ft 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 15 
16 
17 18 

19 
20 

21 

22 
23 

24 
25 

26 27 
28 
29 

30 

31 

32 
31.4 
30.9 

31 29.7 
31.2 

31 
30.9 

30 

30 
29.5 
29.6 
29.5 
30.4 
28.4 
28.8 
29.5 

29.4 

30 30.1 
28.3 29.8 

28.4 
29 
29.8 

30.6 

30.4 30.5 

31 30.6 

31 

0(7. 

21.7 
22.5 
21.6 
21.6 

21.7 
23.7 
21.7 

22.1 
21.6 
22.4 

22 
22.1 

^.2 21.8 

22.9 
22.8 

22.3 
21.6 
22.5 
22.9 

22.4
' 

24 23.4 
23.2 
22.6 
22.7 
23.3 
22.5 

38.4 21.7 

21.7 

p.ct. 

91 95 
91 

87 

90 83 

92 
82 89 
91 

88 90 
88 

•83 

90 

95 
87 

88 

89 
88 
90 
96 
88 
88 
90 
91 

82 

88 

94 

91 
86 

P.ct. 

82 67 
54 
74 
58 
59 
75 

77 
 ■ 

79 

76 
79 88 
71 

80 73 
66 

74 

72 77 
87 
78 

87 

81 
77 

68 
67 

58 

65 

84 
61 65 

0-10. 

10 
8 10 

10 

10 
6 

10 
10 

10 

10 10 

10 10 
10 
10 
10 

10 
5 

10 10 
10 

10 
10 
10 
10 10 

6 10 10 

1  10 

1  10 

0-10. 

8 
7 

10 
10 
7 
4 
8 
8 
8 
8 

10 
5 

10 

10 

10 
10 

10 

4 
4 

10 
10 
10 
10 10 

10 
10 
8 
8 
9 
4 
5 

! mm. 

7.1 

„_.._- 

'45^5' 

16.3 

33 

62 

24.6 

li2a.uy2Q:70^2p. 

#  a.  002  u>o  p. /'a.  002  ̂ op^ 

y  ̂ 2  p. 
do  a.  /-o  p. 
d  vj^2p, 

IlOr>dOoo2vv2^o 

U^Op. 

£5.2  a. 

dop. 

da. 

da.#T=^p. 

do  a. 

•2  a.  p. 

OO^Op. 
ii2  =2  d  a.  #  p. 

da.p.=2  <2  0 d#2a.p.  <,2p. 

d=2a.o2/'«2 

/'  a.  d2  =2  p. 

ii2a./'#o^2^o ii./'a.oo2u.o^ 
Il2a./'<2^2p. 

/'•r^=2<,^2 
il.2/'0a.^aycp2<^2 
d  r^2  ̂ 0  a.  07  p. 

1 
2 

\ 
5 
6 

1          7 

;      8 
1      9 

10 

i     11 
1     12 

1        18 

1        14 1        15 
16 

J        17 18 

i        19 

1        20 

21 

22 
23 
24 
25 

i        26 
i        27 

i        28 

29 

30 
31 

33.8 

33.2 
33.9 

34 

84.5 

33.5 

84 

83. 9 34.9 
34.1 38.3 

33.1 

84 

83.8 

33 82. 1 

32 
34 

32.9 
83.9 
32.6 

32 

27.5 

33 

32.3 32.3 

33.1 33.4 
33.4 
35.2 
35.2 

20.2 
21.6 21 

20.3 19.5 
20.5 

20.2 20.7 20.1 

20.5 
21.1 
21.5 21.6 

22 21.6 

21.6 
21.5 21.8 
21.8 21 

21.5 23.8 

23.2 
23 

23.3 
22.3 22.3 20 

22.8 

21.9 
21.3 

p.ct. 

lb 

87 
85 
89 

se, 
86 

79 

86 

81 
72 
86 

80 

73 
77 

82 

83 

86 
86 

81 
86 

80 

87 

94 

90 
95 
91 

87 

91 

86 

86 

87 

P.ct.'
 

50 

52 

60 

54 

55 
58 

54 
53 
54 

54 

57 

54 
M 

62 

58 

80 

60 

52 
63 

60 

65 

70 

94 

67 

70 

63 
58 
57 

55 

54 
56 

0-10. 

2 
4 
8 
8 
0 
7 
4 
8 
7 
8 
9 

10 
8 

2 
10 
4 
8 
2 
2 

10 
10 

10 
10 

10 

7 
1 
3 

10 
0 
0 

0-10. 

3 
8 
8 
0 
4 
2 
2 
4 
4 
3 

10 

6 

10 

10 
10 

10 
6 
7 

10 
10 

10 

10 

10 
10 
8 
8 
9 
8 

10 
0 
2 

mm. 

"o'.b 

32;  8 
.8 

'<u  p. 

T  d°  P- 

dOp. 

dp. 

y  Si.  p. 
d°  a.  /-  #  p. 

d#oa.T«p. 
/-  a.  p.  d  r^  p. 

Mean 

Total 

30.1 22.4 
89.1 72.9  \     9.5 8.2      

i  Mean 

1  Total 

33.3 
21.5 

84.5 59.8    •       6 
6.8 

.    1 

220   1   1 

43 

1 1 1 
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TUBURAN. 

[(/)  =  10°  45'  N;  Xr=123°   50'  E] 

BORONGAN. 

1<P  =  11''  37'  N)  \  =  125''  26'  EJ 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness 

d^d 
Miscellaneous. 

Day. 

Tempera- 

ture. 

^^^.    Cloud
iness. 

'Is 

o3  d a B 
d 

to 

B 
d 

B 
d 

CO 

B 
d 
(N 

•pa 

03  d 

i^a 

^B 

a 
d 

a 
d 

a 
d 

CO 

a 
d 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 13 

14 15 
16 
17 18 

19 20 

21 22 
23 
24 
25 
26 

27 28 
29 

30 
31 

Mean 

Total 

31.6 
31.6 
32 
32.9 
32.4 
33.3 
32.1 

31.7 31.6 
33.6 

32.4 
30.6 
33.1 
33.3 
31.1 
29.5 

31.1 
33.1 
32.3 
26.6 
29.7 
29.5 
26.1 
30.1 
31.3 
32.8 
32.4 
32.4 

33 33.8 
33.7 

°c. 

20.5 
22.1 
20.5 
20.3 
21.6 

22 
21 
21.6 
21.2 
21.6 
21 

22.1 
21.2 
21.7 
22.9 
23 
22.8 

21.4 
23.2 
21.6 
23.4 
23.7 
23.9 
23.9 

22.1 
23.3 
22.6 

21.5 
23.1 

22.6 

22 

P.ct. 

92 
91 
94 
94 
91 
92 
91 99 

92 93 
95 93 

94 

92 
92 
93 
95 
95 
90 
93 

92 
95 
96 

89 96 

94 93 
93 
91 
90 
90 

P.ct 

66 

74 
67 
58 50 
44 

61 
68 

67 
63 

62 70 70 

65 56 

74 
71 

64 

82 93 

82 
77 

94 75 

76 
76 
49 
67 
68 

43 47 

0-10. 

8 
8 10 

9 
9 

8 
6 

10 
9 

10 
10 
10 
8 
9 

10 
9 
8 
9 
9 10 

10 

10 
10 
9 
7 
2 
9 
9 
2 
1 

0-10. 

6 
8 
9 
8 
6 
5 
4 
8 
9 
7 
9 
9 
9 
9 

10 
9 
8 
6 

10 

10 

9 
9 

10 
9 
8 
8 
8 
6 
8 
2 
7 

mm. 

___ 

11.4 
18.5 

6.4 

8.4 

e°p. r^  •  a.  d  p. 

Cp. 

11°  a. 

^°  a.'  ̂0  p^ =2  a.  do  p. 

da. 

d  a.  0  p. 

PO°p. O^P. p°  a.  0^  p. 

d  a.  0°  p. 
0^  a.  0°  •=  p. 
d^Op d  a.  p.  •  p. 

da.^2p. •°  a.  p. 

•°T^a.^2  0= 

£  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

13 '        14 

15 
16 

17 
18 
19 
20 
21 

22 

23 

24 
25 1        26 27 

28 
29 

1        30 

i        ̂1 
1  Mean 

1  Total 

°C. 

29  7 

29.' 6 

29.8 

30 
30 
30 

31.9 28.8 

29.7 29.6 

29.5 29.9 

29.7 

29.2 
28.7 29.6 
29.5 

30 

30.2 
27.8 27 

30.8 
27.2 
28.7 29.1 

28.9 29.4 
29.8 

29.7
' 

29.9 

30.1 

°c. 

22.9 

23.4 22.9 

22 23.3 

24.4 
23.2 
23 

22.4 

23 
22.2 
22.8 
22.7 

23.1 
24.4 
23.3 

22.2 22.4 
24.1 

23.3 22.3 

24.4 
23.6 
24.6 
23.1 

23.7 
23.6 
23.9 
25.1 

24.2 
22.8 

P.ct 
97 
91 

84 

96 

82 

78 

74 
94 
94 
96 
96 

96 

93 
95 

83 

84 

96 
96 

88 
86 

96 

91 

93 

86 

96 
96 
78 
79 

85 
76 

95 

P.ct 

68 
76 

66 
70 

69 

67 

1  63 

1  72 

1  68 1  73 

\  69 
71 

70 

75 

80 

68 
72 

68 

74 
85 
80 

68 
88 

79 
77 

80 

68 

70 

73 

75 
70 

0-10. 

9 
10 
5 
5 
5 
4 

;     5 

10 

i    y 

.1 

9 
8 

10 

10 
9 
6 
4 
7 

10 
10 

10 

10 

10 

9 
9 
4 
6 
8 
5 
8 

0-10. 

7 
6 
7 
6 
9 
6 
4 
8 
9 
9 
8 
9 

10 
10 
10 
8 
9 
8 
6 

10 

10 

10 

10 
10 
6 
5 
4 
7 
6 
7 
4 

mm. 
28.4 

8.4 
______ 

4.3 

? 

i      '.8 

:      10.7 

i    4.3 
:   3.8 

;    8.1 

"(ire" 

16.8 

.5 

"'6~9' 

8.4 54.9 

1.8 17.3 

31 

5.1 6.6 

3.3 
1.8 3.8 

1  3 

•  a.  •°  p. 

/  •  a.  /-  •°  p. 

=  a. /-p. 

n  =°  a.  /'  p. 

/•a.,^  •°p. 

/-  a.  /'  •  p. 

=  d/-a./-^p. 

•=/:oa.^° 

=  a.  .y^  •  a.  p. 

=  a.  /  •  a.  p. 

•  £a.  O/P. 
=  •°  a.  /-  p. 
11  =°  a.  /-  •  p. /'  •  a.  p. 

/-  •  a.  /-  •«  p. 

n  =  a.  /-  •«  p. 

/-•^a./p. 

•  a.  •'  p. 
/•^  ̂ a.^T 

/•^Ta.Z-^p. 

/-  •  a.  p. 

/  •  a.  /-  p. 

<  •  ̂-  P; 

/-  •  a.  /-  p. 
/-•a.  p.  r>p.    ; 

/  •  a.  /'  p. 

/a.  p.                  1 

rL  =  a. /'•p.    j 

31.6 22.1     ̂ .9 67.1 8.2 

7.8 

29.5  i  23.3  '  89.4 

72.6 
7.8 7.7  1   

58.1 

238.41 

i ': 

PALANOC. 

[<^  =  12°   22'  N;  X  =  123°   36'  B] 

1 

ROMBLON. 

[<^  =  12'»   35'  N;  X  =  122<»  16'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

03,0  CO 

C4 
Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

If . 

^|a 
d^d 
e4 

Miscellaneous. 

II 

^B 

B 
d 

CD B 
d 

B 
d 

a 
d 

^a 

03  d 
i^a Si a      a 

d          d i 

03 

CO 

a 

d 
 * 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 

17 18 
19 
20 
21 
22 23 

24 

25 
26 

27 28 

29 
30 

3L 

Mean 

Total 

33 
32.8 
32.8 

34 82.6 

33.2 
33.8 
33.5 
33.5 
33.6 
32.4 
30.8 
29.8 

30.5 
32.2 
28.5 
30.6 
32.5 
31.5 
31.5 
26.2 
28,4 
25.2 
31.8 

~3i'4~ 
32.4 
33.2 
33.8 
33.6 

34 

°C. 

24 

23.2 
24.2 

23.4 
23.4 
24.2 
24.4 

24 
23.6 
24.6 
24 

24.2 

24.2 
23.6 
24.2 
23.5 24 

23.4 
23.8 
23.6 
23.2 
23.6 
24.6 
24.2 
24.5 
23.8 
24 

24.4 
24.5 
23.6 
24.4 

P.ct 

92 95 

96 95 96 

93 

92 
95 93 

92 
95 

96 
97 
86 
93 
93 
98 
96 
95 

92 

92 97 
98 97 
94 
97 
95 
97 
95 

93 95 

p.ct 

65 
69 
67 

63 64 
62 

'62 

64 
62 
60 

79 

'86~'
" 

67 

80 

85 
64 81 
68 

96 

83 98 

75 

'91""
 

69 

65 67 

65 65 

0-10. 

8 
4 

10 
8 
8 
8 
8 
9 
7 
9 

10 
10 
9 
8 
9 

10 
9 
9 
8 

10 10 
10 

10 
10 9 
7 
8 
6 
8 
7 
8 

0-10. 

8 
8 
8 
8 
6 
6 
7 
6 
8 
8 
9 

10 9 
10 
9 
9 

10 
6 
8 

10 
10 10 

10 
8 

4 
7 
8 
4 
4 

mm. 

1.5 
______ 

2 

4.8 

5.8 

.5 .5 

1.3 

9.4 18.3 

13.7 11.7 

0.3 
1.8 
1.5 TP. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 
18 

19 
20 

21 
22 
23 
24 

25 
26 
27 
28 

29 

30 
31 

°c. 

31.5 31.1 

31.3 
31.8 
34.4 
31.5 32.3 
32.3 
32.5 
32.5 31 

30.7 30.6 
32.9 28.8 
28.8 

31 
31 
31.2 
31.4 27.9 
28.3 29 

30.9 

30 
31.5 
30.6 
31.1 
32.1 
31.6 

32.2  1 

°c. 

24.4 24.6 

24.6 
24.5 
24.3 

24.5 
24.7 
24.1 
23.9 24.6 

24.4 

23.7 24.4 

23.8 

24.7 
23.9 

24 24.8 
23.4 24.3 24 

24.2 24.5 
23.7 

24.5 

24.4 
24.4 
24.7 24.5 

24.6 
24.7 

p.ct 

82 

83 

88 

88 

84 

88 

91 

86 

90 
89 
84 
89 
88 
84 

92 

90 
96 

87 

86 
85 

92 

92 
94 

97 

91 
95 
89 

90 
90 
90 

92 

P.ct 
64 
64 
62 
65 
63 

64 
60 

60 

62 

62 

66 

64 

84 

60 
71 

74 
66 

.68 

72 
71 
86 

82 

91 

72 

71 

71 

67 
66 
67 
64 

66 

0-10. 

7 
6 

10 

6 
7 
8 
8 
6 
5 
7 
7 

10 

9 
7 
8 
6 
8 
8 
4 
5 
8 

10 
10 
9 
7 
8 
5 
6 
7 
5 
9 

0-10. 

2 
5 
5 
7 
3 
7 
7 
7 
4 
7 
9 
7 
8 
9 

10 
10 

5 
7 

10 

9 

10 

10 

10 

5 
8 
5 

mm. 

"o'z 

.3 

~~3r3' 

'11/2' 

4.8 

16 

3.3 

.5 

.8 

18.5 

___ 

10.2 

/-«  a.  p. 

/o  a.  p. 

•oZ-opa.Z-p. 

/-^  a.  p. 

t/a.p. 

/-^  a.  p. 

1/°  a.  p. 

/"o  do  p. /'°a.p. 

^°  a.  p. 
/°  a.  p. 
/'o^a./'^op. r°  a.  p. 

/'°  a.  ̂   p. 

t/"  •  a.  /'  •  p. 

/-odoa.  p.  •?. 

/-o  a.  p.  •'  p. 
/-doa./o^p. 

/^oa.p.p^op. 

i/"  a.  /-o  p, /-•a.p.dop. 

•odo/'a.^^p 

do  a.  /-  •  a.  p. 

/-o  a.  p.  T  p. /^o  a.  p.  p  p. 

/-o  p  a.  /-  •  p. 

i/a.  p. 

/-  do  a.  /-o  •o  p. /-o  a.  p.  •o  p. 

X"  a.  /-  ̂   p. 

/-o  a.  p. 

4 
4 
5 
4 

.3 

.5 

31.8 
23.9 94.5 72.2 8.5 

7.9 
1 Mean  \ 31.1  1  24.3 89.1 

68.5 

7.3 6.8     

1 

77.9  1 

1 Total 
1 j 80.7 
i i 

1  30  days  of  observation. 
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LAOANG. 

[0  =  12'»  35'  N;  X  =  125*»  01'  E] 

GUBAT. 

[</,=:12*'  55'  N;  \  =  124''  08'  B] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

2^ 

^.2  a 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

1-2 

^.la 

.2^03 

Miscellaneous. 

*3  § 

a 

03
* 

«5 

a 
ft 

a      a 

03             ft    ■ 

:^a 
i^a 

03 
50 

ft 
a 

03
* 

a 
ft 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 16 
17 18 
19 20 

21 

22 23 

24 25 
26 

27 
28 

29 

30 
31 

Mean 

Total 

28.9 
28.8 
29.9 
29.1 
29.5 
29.6 
29.6 
29 

28.5 
29.4 
29.5 
28.6 
28.9 
28.5 28 

29.9 

28.9 
29.4 
29.1 
28.9 
27.7 28 

25.4 
28.8 

28.9 

29 29 

29.3 

29.4 
29.3 

29 

oc. 

20.6 
22.7 

22.5 
20.7 

22.5 
22.7 
21.8 

22 
21.4 
22.1 
21.8? 
22 
21.7 
23.2 
23.7 

22.2 
21.2 
22.2 
23.2 

23.7 
22.4 
23.9 

23.2 23 

22.5 
23.1 
23.3 

22.2 
22.8 
21.5 

22.2 

P.ct. 
96 88 

95 91 

84 88 

87 93 

95 
96 96 

97 
98 

85 

96 

95 
96 97 

93 
97 

91 

92 
97 95 

94 
91 
90 

97 

93 

92 90 

p.ct. 75 
75 
68 

70 
72 68 
68 

69 68 
75 

68 
77 
92 
82 

78 

71 
73 

72 
73 
81 88 

94 98 
74 

82 

76 

74 71 

74 
71 
71 

0-10. 
10 
10 

4 
6 
6 
6 
4 
8 
5 
9 
3 
8 
8 
7 
8 
8 
4 
5 
8 
6 

10 10 

10 
9 
8 
7 
6 
6 
9 
4 
4 

0-10. 

8 
9 
5 
4 
7 
5 
4 
7 
6 
6 
5 
7 

10 
10 

8 
6 
6 
8 
5 

10 
10 
10 

10 
7 
6 
5 
5 
5 
7 
4 
4 

mm. 

8.4 
4.6 

2.5 

.3 

"T.'i 

.3 
3 

3.3 

8.9 
.5 

8.1 4.3 

32.8 

13.2 
100.1 4.8 

2.8 
2.5 

2.8 
2.5 .3 

i 

Op- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 

16 
17 
18 
19 
20 
21 

22 
23 

24 
25 
26 
27 

28 

29 

30 
31 

Mean 

Total 

29.4 
28.9 28.8 
29.8 

29.5 

30.1 29.9 
29.5 
29.6 
29.8 

29.5 
28.3 29.1 

28 
28.2 28.2 

29 
29 
29 28.5 
28.5 
27.5 

27.4 29.1 

28.6 28.6 29 

29.5 29.6 

30 

30 

23 

22 24.5 

24 23.8 

24.2 24.4 

24 
24 24.1 

24 

23.8 24.1 

24 
24.5 23.5 

23.4 
24.2 
24.4 

24 

23.2 

24 
24 
24 

24.6 

24.9 24.2 

25 

25.8 24.8 

25.2 

P.ct. 

89 

91 
97 
97 
80 
85 
86 

85 
84 
84 

83 
85 

85 

88 
88 

96 

95 

83 
90 

90 
88 

96 
91 
93 

90 

92 

86 
98 
88 
89 
90 

p.ct. 

79 

83 

86 

81 

76 
77 
75 
76 
76 

75 

74 

85 

78 

95 
84 
94 

82 

80 

84 

84 
94 
94 

97 
82 
84 

85 

75 
79 

82 

79 
78 

0-10. 

8 
5 

10 
10 

8 
10 
6 

10 

6 
7 

10 
8 
8 
6 

10 

10 

10 

6 
6 

10 

10 

10 
10 
10 
7 
6 
8 
5 
6 
6 
5 

0-10. 

6 
4 
8 
6 
8 
5 
5 
8 
6 
7 
8 

10 
6 

10 
10 

10 
10 
10 
10 

10 

10 
10 
10 

8 
6 
7 
5 
5 
5 
5 
5 

mm. 

"5.1 

3 
~T.l' 

"2.1' 

10.4 2.5 

2 

35.1 4.6 

38.4 

1.3 24.9 

16.5 
31.7 

59.9 
68.6 50.5 

2 

15.2 

3.6 

"ii"" 

1.3 

#a. 

/-•op. 
/-•a. 

#  a.  p.  T  p. 

?ia.p. 
/"  •  a.  p. 

/;  •  a.  p. 

/-  •  a.  p. 

•  a. 

#  a.  p.  d  r^  p. 

P#P. 
•  a.  •'  p. 

pp. 

28.9 22.4 93.1 75.7 7 6.7 29 24.1 
89.1 82.4 8 7.5 

238.6 ! 403.5 

1 

SUMAY,  GUAM  (Ladrones  Islands). 

[0  =  13»  24'  N;  X  =  144''  38'  B] 

CALAPAN. 

[<^  =  13''  25'  N;  X  =  121*'  11'  B] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

11 

^.aa 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

^.2  2 

S^o3 

a; 

Miscellaneous. 

'2  § 

Sa 
4 

OS 

a 
ft 

a 
03 

a 
ft 

'm  a 

i^a it 
^a a 

03 

a 
ft 

a 

03 

a 
ft 

1 
2 
8 
4 
5 
6 
7 
8 
9 

10 11 

12 13 
14 
15 16 

'  17 
18 

19 
20 21 

22 23 

24 25 

26 
27 
28 
29 

80 
31 

Mean 

Total 

29.6 
30.6 29 

28 
28.4 
29.6 
29.6 

29.4 
28.6 
29.4 
29.6 

28.6 
28.6 
28.4 
28.2 
28.4 
28.4 

29 
29 
28.6 
28.4 
27.6 
28.6 
29 

30 28.4 
28.4 

30 28.4 
28.4 

29 

24.4 

24.2 

24 24.2 
24.8 

24 
24.6 

24.2 

24 24.4 
24.8 

24.4 
23.4 

23.4 
24.6 
24.8 

23.4 
24.6 
24.8 

23.4 
23.8 

24 23.6 
23.4 
23.8 
23.4 

25 23.4 
23.2 
23.8 
23.6 

Ret. 

'   87 

85 87 

83 79 

79 83 

82 

84 84 84 

87 
92 84 79 

85 
84 
79 
87 
83 
88 

87 83 80 
79 

83 88 

91 

84 
83 80 

P.ct. 
66 56 

71 70 

73 
70 
60 
64 
66 
62 
64 78 

70 63 
71 

74 73 68 
70 

70 

71 

72 
68 
62 
64 70 

80 

68 

70 66 

68 

0-10. 

6 
1 
6 

10 10 

8 
10 10 

8 
10 
2 
6 10 

10 
10 

10 
10 

10 8 
10 

8 

10 

10 

8 
2 
2 
4 
9 
8 
8 10 

0-10. 

5 
5 
6 
7 

10 
5 
3 
8 
5 

10 
3 

10 

10 10 
10 

10 
10 
5 
8 10 

10 
9 
6 
1 
3 
4 
6 
5 
8 

10 

10 

mm. 
3.8 

„__-- 

.8 

-__ 

2.5 
2.5 

24.1 
2.5 

"I'l' 
"T.l' 

2.5 

2.5 
1.3 3.8 

2 

5.1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 

19 

20 
21 

22 

23 
24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

31.5 

31.2 
30.5 

30.2 
30.2 30.5 

31 31.5 31.3 

31 

31.5 
31.5 
31 

31 

30.6 
30.1 
31.5 30.5 

31.6 31.8 

32.3 

29.2 

28 

30.1 31.3 
30.8 

30.6 30.7 
31.1 
31.2 31.9 

24.5 
24.5 25 

22.5 
23.6 
21 

22.5 

23 

22.5 

"22r5' 
22.5 
22.5 
24 

23 

24.3 

23.2 

25 

24.5 

23.9 23.5 

23.2 23.2 

23 
24 

23.5 

23.5 23.3 

25 

24.5 

22.6 

P.ct. 85 

84 
84 

88 
84 
87 
89 
88 

89 

84 

93 

91 

94 

91 

93 

90 

96 

88 

83 

90 

92 

96 
94 
85 
88 

84 

92 

93 

86 

88 

91 

P.ct. 

61 

65 

62 

68 
64 

59 

66 

57 

65 

58 
50 
62 

59 
64 
75 

68 
71 

62 
60 

66 

65 
75 

84 

71 

62 

76 
77 
68 

59 

59 
63 

0-10. 

8 
9 
7 

10 
8 

10 

9 
8 
7 
9 
9 
9 

10 
9 

10 

9 

10 
10 

8 
8 
8 

10 
10 

10 

8 
8 
9 
7 
5 
9 
2 

0-10. 

4 
5 
6 
9 
6 
9 
9 
2 
5 
8 
9 
9 

10 

7 
8 

10 

3 
8 
7 
9 
9 

10 
10 

9 
8 
7 
9 
8 
2 
7 
1 

mm. 'ire' 

1 

"i"" 

"Tr 

"i 

"l.'b 

2.5 

______ 

"Y.¥ 

11.2 10.9 
13 

.9 
1.3 

.8 

epuyp. 

•°  a.  p  p. VL/  p. 

'O/  p. 

uy  p. 

^P. 

/'•a. /-p. 
/■p. 

PZ-p. 

ll\ 
/'•Op. 

7  •  ̂ °  p. 

d  a.  p.  #  p. 

d  a.  /-  #  p. 

r^o  a.  /"  d  p. d/p. 
dp. 

wr°P. 
28.9 24      1      84 

68.3 7.9 
7.2 

30.9 23.5 89 
65.2 

8.5 7.2 

70.3 i 61.7 
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VIRAC. 

[</,  =  13°   35'  N;  \  =  124*'   14'  E] 

NUEVA  CACERES. 

C<^  =  13*  37'  N;  X  =  123''  11'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

flt?03 

"Sri^CO 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

i|. 

Miscellaneous. 
it ^B 

B 

03 

CO 
B B 

03 
CO 

a 
p. 

^B u 

"^B 

CO 

a a 
03 

CO 

a 

fi 

1 
2 
3 
4 
6 
6 
7 
8 
9 10 

11 

12 13 
14 15 

16 

"    17 

18 

19 20 
21 

22 
23 
24 
25 
26 

27 28 

29 
30 
31 

Mean 

Total 

°C. 

31.7 
33.5 

31 

30 31.7 
31.5 

32 32.5 
31.4 
31.2 
31.2 
30.1 

32 33.5 29.9 
29 

30.8 
31.9 
31.4 
32.7 
29.4 
34.6? 
28.4 
30.1 
30 
31.1 
30.9 

32 

°c. 

20.8 21.8 
23.6 
20.9 
21.1 
21.9 

20.7 
20.3 
21.3 
21.3 
21.1 21 

21.3 
22.3 
23.6 
23.5 
21.4 
21.4 
22.4 
22.1 
23.3 
23.7 
23 
23.6 
21.9 

22.2 24.8 
22.9 

P.ct. 

92 
93 

80 
9i 
91 
96 
96 
95 
96 

92 89 
96 

96 
86 100 

97 98 
90 

84 97 
83 

92 95 86 97 

"si"'" 

97 98 

'98~""
 

P.ct. 
73 

63 65 
80 
63 74 

62 

64 
58 
63 
66 

81 65 
67 
70 

97 71 65 

76 
64 70 

77 89 

82 71 
75 
68 
75 

75 78 

0-10. 

8 
1 
2 
9 
7 
9 
9 
7 
6 
8 

I 
8 
8 

10 9 
8 
8 
7 
8 

10 
10 10 

9 
9 
8 
4 
8 
3 

0-10. 

5 
4 
7 
7 
7 
8 
3 
8 
7 
8 
8 

I 
10 9 
10 
8 
8 
8 
9 10 

10 

10 9 
9 
7 
7 
7 

mm, 

"irs' 
.3 

.5 

.5 

.8 
1 2.8 

"38~r 

10.2 26.2 
.5 

"n"7~ 
7.1 5.8 

15.2 
37.3 
4.1 11.7 
4.1 

3.6 .5 

d°a. 

r^p. 

#°  a.  ̂   p. r^  d  a. 

#°  r^  a.  d  p. 
r^  da. 

#°r^a.  p.  a7°p. 
07°  p. 

#°  a.  ̂   p. 
•°  a.  ©  0  p. 
#°  0  a.  p. d°^a. 

d/'#°p. 

#  =  a.  00°  p. 
/'•a.oo#p. 
#°a.dp. 

r>  a.  d°  p. 
d  0  /'  #  a.  d  # #  ̂ 2  a.  <,  p. 

/#d°a.#°p. 
/'•°a.d°^=^ 

d  a.  /^  #2  a.  p. ,>>^  #  d°  a.  00  p. 

#°  a.  p.  d°  r^2  p. 

dr^20a.d°r^2 #°  a.  #  ̂   p. 
#°  =  r^  a.  dp. 
r^  da. 

00  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 

22 
23 

24 

25 

26 
27 
28 

29 

30 

31 Mean 

Total 

°a 

°c. 

P.ct. 
P.ct. 

0-10. 0-10. 

mm. 

•°p. 

#°a. 

=°  a.  r^  p. 

/-«  a.  #°  p. 

#°  a.  p. 

#  a.  p. 

•°  a.  p. 
#°  a.  p. r\  a. 

#°p. 

=  a.  ©Op. 

•°p. 

32.8 
30.6 

32 
31 

31.2 
31.7 
31.1 

30 31.4 29.6 
30.3 
27.4 29.1 
28 

32.5 
32.2 29.8 

32 
31.4 
31 
32.7 
33.3 

17.3 
18.1 18.8 

18 

20.1 

21.2 21.1 
21.1 

20.1 
18.1 20.6 
22.5 
22.6 
23.5 
22.1 
21 

20.5 
19.9 
20 

19.5 19.8 

19.1 

94 
97 
98 
98 
96 

100? 

99 

100? 

99 
98 
96 

92 

97 

97 

91 
97 100 

98 
99 
98 
99 

100? 

68 
67 
67 

72 

74 
86 
89 
78 
69 

90 
78 

87 

87 
81 

67 
79 

89 

76 

78 
85 
66 

60 

7 
5 
7 
7 
7 
5 
8 
9 
9 
5 
5 

10 

9 
9 
8 
7 
4 
3 
6 
3 
3 
3 

7 
6 
6 
6 
6 
6 
9 
6 
6 
9 
7 

10 

9 
9 
6 
9 
8 
7 
7 
6 
6 
5 

1 

'isrB" .8 

"iiri" 5.8 
23.4 

2.8 

.8 "2.1' 
2.8 

'31"'
" 

21.8 
21.2 1 .8 

31.3 
22.1 92.7 

71.6 7.5 

7.5 
31 

20.2 97.4 
77 

6.3 
7.1 

184.9 

BATANGAS. 

[(^zrlS"  45'  N;  X  =  121*'  03'  E] 

SILANG. 

[</,  =  14''  14'  N;  X  =  120«  58'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

^sa 

I^J
CO 

Miscellaneous. 

^B 

^B 

B 
oj 

CO 

B B 

03
* 

CO 

B 

'«  B 

03  ?3 

"^B 

ii ^B a 

03 

CO 

a a 

03
* 

CO 

a 

1 
2 
3 
4 
5 
6 
7 

•  8 

9 10 

11 

12 13 
14 

15 16 
17 
18 
19 20 

21 
22 23 

24 
25 26 
27 
28 
29 

30 
31 

Mean 

Total 

34.7 
34.8 
34.7 
34.3 
33.8 
33.7 
34.8 
34.7 
34.8 

35.1 34.8 
34.8 
34.6 
34.8 
33.6 

34 
33.4 
34 
35.6 
33.8 
33.7 
31.5 
32.6 
33.8 
34.3 
34.6 
31.8 
32.8 
35 

34.8 

35.1 

°a 

22 

20.6 
20.4 
20.1 

19.4 
20.1 
20.7 
19.8 
19.7 
19.5 
20.1 

19.4 22.3 
20.4 
20.5 
19.3 
20.7 
21.2 
20.2 
20.9 
20.2 
21.3 
21.3 
22.3 
22.3 
21.8 
21.5 
20.3 

20.9 
20.8 
21.6 

p.ct. 93 
88 
93 
95 

91 

92 93 

92 88 
95 
87 
88 93 

86 93 

95 
91 

94 
92 93 90 

93 
96 
90 

93 88 
93 96 

93 
97 
94 

P.ct. 50 

59 
49 46 
47 
46 

41 45 

42 
40 

41 
55 45 

51 

64 69 
76 

71 
43 

53 48 

62 63 

66 

49 

51 

71 69 
46 
48 
45 

0-10. 

4 
6 
2 
4 
3 
4 
3 
1 
2 
3 
6 
4 
8 
7 
7 
4 
9 
7 
7 
6 
6 
9 
9 
8 
5 
3 
7 
3 
1 
3 
2 

0-10. 

4 
6 
4 
5 
3 
4 
6 
3 
3 
5 

6 
4 
7 
7 
7 
9 
6 
5 
7 
7 10 

10 

9 
7 
7 

% 
3 
6 
4 

mm. 

"o~3" 

1.3 .3 

______ 
3.6 
3 

""5" 

.3 

d°p. 

vu  p. 

/'°a. 

d°a. 

#°p. 

d°  a.  •  p. 

<P. 

da. 

d°p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 

16 
17 
18 
19 

20 
21 

22 
23 

24 

25 

26 

27 
28 
29 

30 
31 

Mean 

Total 

°c. 

31 
30.8 
30.8 
30.4 
30.7 

31 
30.9 30.9 

30.6 
31.1 31.6 
31.6 31 

31 

30.2 
30.8 
31.5 

30.3 
30 

30.1 
30.2 
29.8 

28.2 
27 

30.6 
30 

30.1 
30.8 

31 
31 
31.3 

°C. 

21 

20.2 
20.1 20 
20 

20.8 
20.6 

20.9 20.5 

19.5 19.8 

19.1 
19.6 19.7 19.8 20 
20 

19.7 
20.2 19.8 20 

19.9 
20.3 20.3 
20.8 

21 20.5 21 
21 

21.1 

21.5 

P.ct. 98 
98 
98 

98 
98 

98 

98 

98 

97 
98 

98 

98 

97 

98 
98 
98 
98 
98 
97 
98 

99 
98 

98 

98 
97 

98 

98 
98 

98 

98 
98 

p.ct. 

65 

64 

64 

64 
64 

63 

64 

63 

64 

63 
63 
63 

64 

64 
66 

64 
64 
65 

64 

65 
65 

66 
72 

64 

65 
65 

64 

64 

64 
64 

0-10. 

5 
4 
2 
7 
6 
5 
7 
6 
5 
5 
7 
5 
6 
6 
8 
7 
8 
8 
5 
7 
3 
9 

10 

9 
5 
9 
7 
3 
7 
5 
3 

0-10. 

5 
7 
2 
5 
8 
2 
8 
9 
8 
5 
2 
8 
7 
8 
8 
8 
8 
8 
7 
8 

I 
9 

10 

7 
7 
5 
8 
7 
5 
7 

mm. 

"173' 
"'i!"8' 

29 

55.9 

'T.l' 

3 

=  a. 

n  =  a. n  =  a.  <,  p. 

=  a. 

op. 

<  p. 

=  a. 
=  a. 

=  a, 

<P. 

11  =  a. 

dp. 

-Q-  =  a.  d  p. 

dp. 

11  =  a. 

#°a. 

dp. 

#r>a.O#p. 

•°a. 

•  a. 

=  a.  <,  p. 

11  =  a. 

<p. 

34.2 20.7 92.1 53.3 
4.9 

6 30.5 
20.3 

97.9 64.5 

6.1 

6.8 

11.8 92.8 

1 
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SAN  ANTONIO. 

[0  =  14"  22' N;  X  =  12r  32'  E] 

TARLAC. 

[0  =  15*  30'  N;  X  =  120''  35'  B] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

i 
Miscellaneous. 

i 

Day. 

Tempera- 

ture. 
Relative humidity. 

Cloudiness. ii        \ 
a a a 

d 
;^a 

a- 

^a 

a a 
d 

a 

03
* 

«o 

a 
d 

^  c!  a 

C'gc3 

1"" 

Miscellaneous. 

•      j 

1 
2 

I 
I          7 
'          8 

1          9 10 

i        11 
12 13 

14 15 
16 
17 18 

19 20 

21 
22 23 

24 
25 26 

27 
28 
29 
30 

31 

Mean 

Total 

29 

28 

29.5 
30.5 28 

28.9 
30 29 

30.5 29.5 29 

30 

29.9 28 
27 

28 
29.6 
27.8 
28 
28.6 
29 

26.4 
25.5 
29.4 29 

28.1 
27.5 
28 

29 
29.8 
29.8 

20 

20.5 
20.6 
18.6 
17.8? 

20.4 
20.2 
19.5 
19 
19 20 

18.1? 
20.6 
19.8 

20.4 
20.4 
20.7 
20.5 

21 
21 

20.7 
20.8 

21.6 
20.6 

21.1 
20.3 
20.8 

20.1 
20.5 

21.3 

P.ct. 
98 
95 
96 
99 88 

92 96 
94 

91 95 

96 99 95 
89 
95 
89 
96 
95 

91 
96 
86 
91 
96 

98 

91 
93 

96 
96 98 

92 

98 

P.ct. 

62 

88 

63 

66 

64 
61 48? 

61 

65 
58 58 

63 

60 

68 

76 

79 

71 

79 

72 
68 
69 78 

82 74 

78 
81 

85 

81 69 
71 

65 

0-10. 

2 
3 
2 
1 
1 
7 
9 
2 
2 

10 
9 

10 

10 

10 
10 
9 

10 
10 
7 

10 

10 

9 
10 

10 7 
10 
10 
6 
5 
2 
3 

0-10. 

3 
9 
2 
6 
9 

2     - 

• 
10 

10 9 
10 
7 

10 10 

8 
10 
7 
7 

10 10 

10 
8 
7 
7 
9 
9 
5 

? 

mm. 

24.9 

24.1 4.3 

6.9 

8.1 

19.3 
26.9 
43.7 4.6 

8.9 
11.4 
6.1 

~"l"3" 

2.5 

i 

i 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

31 

Mean 

Total 

34.3 

35 

34.9 34.8 
33.8 

34 
35 34.3 
34.2 

35 35.1 
35.6 
35.5 
34.5 
30.5 

35 

36.2 34.9 
35.5 
35.5 

36.4 35.5 
33.5 
33.5 33.5 

35 
31.9 
35.5 
35.7 
36.1 
37.7 

19.6 19.6 

19 

18 

19.2 
18.7 19.5 

18.5 
16.6 

18.4 19.2 
17.7 
20.4 
18.8 
20.8 
20 

19.7 

21.1 20.9 

20 

19.7 
20.9 
22 

22.8 
22.5 

20.5 
23 
21.5 
22.5 

20.2 21.9 

P.ct. 

93 
95 

92 

93 
93 

92 
91 
92 

91 
93 
91 

94 

94 

86 
83 

90 

92 
91 
89 
87 
91 
86 

87 

88 

96 
93 
79 

93 

92 

91 
95 

P.ct. 

37 

40 

38 

37 

40 

47 
38 
44 

41 

28 

41 
42 
38 
38 

55 

43 

40 

43 
38 
29 

35 

39 

53 

87 
57 

42 
70 
41 

43 

43 

40 

0-10. 

2 
0 
0 
1 
2 
4 
2 

■  1 

1 
0 
6 
4 
4 

10 

10 
2 
0 
1 
0 
0 
0 
4 
3 

10 
8 
2 
3 
4 
3 
0 
0 

0-10. 

1 
4 
1 
4 
2 
4 
4 
5 
4 
0 
5 
6 
4 
6 

10 

6 
6 
8 
4 
4 
5 
8 

10 

9 
7 
5 
9 
8 
5 
5 
4 

mm. 

:::::: 
.._-.. "0~3" 

6.1 

n.  =  8L. 
n  =2  a.  00  p.    1 
112  =  a.  00  p.    j 

-Q  =  0  a.  00  p.  i 

-c^  =  a.  /-p. 
-Q-  =  a.  02  p. 
-a  =  0a. 

-a  =  a.  02 /'Op. n.  =  &. 

n  =  a.  002  p. 
n  =2  a. 

n.  =  &. 
-Q-  =°  a.  /o  p^ 

n  ./-o  a. 

/o  a.  do  a.  p. 

-Q.=2  0a.T°P- 
ii=oa./-o^op^ 

Iio/oa./'o02p nP  =0  a.  /o  p 

n  =°  0  a.  1/°  P- /o  do  a.  p. 
d°  [-3  •^  p. 

=  a./-o^op. 

n  =  /'°  a.  /-  do /°  a.  ̂ °  p.        1 
nP  =0  a. jci  =  a.                1 n  =2  a.  r^o  p. 

28.7 20.2 94.2 69.8 7 7.2 34.8 20.1  i  90.7 43. 5  !    2. 8 5.3  !   
1 

204.5 6.4 
i 

BAGUIO. 

[<i,=±16°    25'  N;   X  =  120°    36'   E] 

SAN  FERNANDO  UNION. 

[0  =  16*    37'   N;   X  =  120*'    19'   E] 

Day. 
Tempera- ture. 

SSuy.  h^-^--. ̂
sa Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness 

if . 

^oa 

• 

Miscellaneous. 

u 
si si CO 

a 
ft 

a 
03 
<o 

a 
d 

•^a 

03  P 

^a SI 
a 

03 

a 
d 

(M 

03 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 13 
14 

15 16 
17 
18 
19 20 

21 
22 
23 

24 25 
26 

27 
28 

29 30 

31 

Mean 

Total 

21.6 

21.2 
22.6 
22.9 

23.2 
23.5 
21.3 
23.2 
23.6 
23.5 23 

22.7 
22 

22.6 21 

21.9 23 

22 
23.5 
23.4 
22.7 
22 
22.6 
23 
23.3 
22.6 

23.2 
23 

21.6 
22.1 
22.8 

13.5 
14.6 
14.4 

13.9 
14.4 

14.4 
13.6 

14- 

15.6 

15 
13.4 
12.4 

15 
14 13 

13 
13.3 
14.2 

14 14.5 
14.5 

14.4 
14.2 

13 
15.4 14.6 

14 14.5 
15 

16 14.6 

P.ct. 
96 

73 
79 
90 

82 79 
90 
99 
64 

61 

99 98 

84 96 68 

98 
90 
80 

88 
74 
91 64 

81 88 95 
93 

84 
92 87 
80 

|95 

P.ct. 
83 79 
70 
76 

67 72 

84 66 
59 

71 

84 

78 

80 

73 
93 

83 
99 
78 
83 
75 
79 

89 
95 78 

87 
89 

67 

88 
87 

80 98 

0-10. 

4 
2 
2 
3 
1 
1 

I 
5 
3 

t 
3 
4 
7 
6 
3 
1 
3 
2 
3 
5 
3 
7 
7 
2 
3 
3 
7 
6 
2 

0-10. 

4 
10 
5 10 

10 
5 
5 
8 
4 
7 
8 
7 
9 

10 10 

8 
10 

10 10 

7 
8 

10 
10 
7 
4 
6 

10 

10 
7 
9 10 

mm. 

4.S 

-5:1- 

-- 

_____ 
2.3 

4.8 

13.7 
4.6 

IS; 

n  =  a. 
dp. 

n  =  a.  #  p. 

=  P- 

=  a.p. 
=  a.p. 

=  a.  p.  d  p. 

=  P. H  =  a.  #  p. 

•°P. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 

15 
16 

17 
18 

19 

20 

21 

22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
Mean 

Total 

32.4 
33 

33.4 
32.4 

33.6 32.6 
32.9 

34.6 34.3 

32.2 33.6 

33.3 
32.5 
32.2 

•32.6 

33.1 

33 
33.5 
34.4 

33 

33.6 

33.2 33.8 
32.8 

32.9 
33.5 

33.4 
32.9 
33.3 
34.4 
34.6 

21.5 
21.4 

21.9 21.3 
20.9 
21.7 
22.5 
20.9 
21.6 
20.9 22 

22.1 
21.9 

21.5 
20.9 21.7 
21.9 
22.2 
22 

21.4 

21 

23 

22.6 

23.3 23.9 
23.6 23 

23.9 23.4 
22.9 
23.6 

P.c. 

93 
93 

89 

93 

91 

88 

86 

91 
91 

91 
90 
89 
90 

83 

89 
90 
88 

88 
87 

86 

88 

88 

91 
84 
87 
83 

90 

88 

85 

85 

87 

P.ct. 

58 

53 

52 

58 
50 

58 

57 

47 
47 

54 

49 

56 

62 

58 

51 

59 
60 

52 

52 
58 

59 

52 
57 
67 
65 

60 

67 

57 

57 

55 

55 

0-10. 

4 
2 
0 
4 
4 
7 
5 
9 
1 
1 
9 
2 
2 
4 
4 
9 
1 
1 
2 
3 
2 
7 
3 
9 

10 

9 
1 
6 
2 
2 

1  • 

0-10. 

2 
1 
2 
3 
3 
2 
2 
4 
2 
1 
4 
3 
6 
7 
9 
7 
2 
2 
2 
5 
6 
4 
6 
8 

•  9 

2 
9 
6 
7 
3 
2 

mm. 
£!  =  &. 11  a. 

n  a. 

na. 
na.. 

na. 
na. n.&. 

na. 

n.^a. 
n.°&. 

na. 
na. 
n.&. 
na. 

n  a.  r^P  p. 

r^.op. 

11°  a. 
nP&. 

dop. do  p. 

nP&. 

^°P. 

22. 6  1  14. 2  i  85. 1 80.3 
3.5  1        8 33.3 22. 1 88.5 56.2       4.1 4.2 ...... 

i            1                        1            i 35.8 i 
;           1           1           i           1 
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ECHAGiiE. 

[0  =  16«  41'  N;  X  =  121**  39'  E] 

CANDON. 

[0  =  17''  12'  N;  \=120*'  26'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^ca 
C  o  * 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

Sea 

03.OSO 

0^ 

Miscellaneous. 
a a a 

03
* 

a 

(i 

•^a 

03  S 

i^a ii 
a 
«3 

a a 

0! 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 16 17 18 

19 20 

21 22 
23 

24 25 
26 

27 
28 
29 

30 31 

Mean 

Total 

°a 

33.5 
33.6 

33.5 
33.3 
33.3 
33.5 
33.6 

33.6 33.5 
34.4 
34.3 

33 34.9 
32.5 
27.4 

34.6 
34.8 

35.4 
34.6 
34.9 
35.7 
29.2 
30.6 
32.5 
33.3 
28.2 
26.6 
32.9 
34 

33.2 
35.1 

OC. 

17.4 
17.8 

16.6 

15 17.6 

13.2 
15.3 17.6 

15.4 
15.4 
16.1 

13.9 
18.7 
15.2 17.2 
17.8 

16.6 
17.7 
18.4 
17.1 
17 
19.6 
20.1 
18.6 
20.4 
19.3 18 

19.2 
20.6 
18.6 

19.4 

P.ct. 

92 
97 
98 
96 

94 93 

94 93 

92 93 
91 
93 
97 95 
96 
98 
98 

95 
96 
95 
93 

96 
97 
99 
97 96 
92 

98 
98 

99 96 

P.ct 49 

52 
49 48 

47 

45 
49 
46 
46 

41 42 
48 

41 47 

86 
41 
43 
46 
41 

41 46 

91 
83 

65 
85 
94 79 
59 
53 

56 

44 

0-10. 

10 
9 
9 
4 
5 
4 
5 

10 
3 
3 
6 
5 
5 
7 

10 
7 
3 
6 
9 
4 
4 

10 
10 7 
9 10 

10 

10 10 
4 
5 

0-10. 

4 
2 
4 
3 
4 
3 
5 
4 
2 
3 
7 
4 
4 
9 

10 
9 
2 
6 
4 
4 
9 

10 
10 

10 
10 10 

10 

4 
5 
5 
3 

mm. 

""""" 

______ 

~'i"5' 

______ 

"''3" 

11.2 
2 

8.9 5.3 
3 

11  =  a. 

112  a.  /'o  p. -a2=2a. /oa.p. 

il2/'Oa.^o^2p. 
-QO  =  a.  /'o  a.  p. 
-0.2  =0  a. /o  a.  p. 
112  =  a.  y°  a.  p. 
/'o  a.  p. 

xi2=oa./'Oa.p. n2  =2  a. /-o  a.  p. 

n  0  a.  /^  p. ii2  a.  ̂ ''o  a.  p. 

112  0  a.  /-o  p. 

-a2Ca.nlC^/'° iiOd2a.do/o^2 02  /'o  a.  p. 
n2/'Oa.r2u**'°P. 

n2/'Oa.o/'°d2 
n2  =  a.  /o  a.  p. 

ii2  0  a.  /'o  a.  p. 
n2©oa.o/'Op. 
d2  i/o  a.  p.  9  p. 

do  =  d2a.  d2/'o 02  a.  ri  ̂   p. 
n.o=2®o/'#o£^ 
=  a.  /-  #0  a.  p. 

/'d  =  a.#o^o d2  =  doa.a?o0o 

dOa.^l/Or^Oa72 Il2=2©o^op^^o /'°  a.  p.  m  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 

14 

15 

16 

17 

18 
19 

20 

21 

22 

23 

24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

OC 

30 

30.7 
30.4 30.5 

30.4 
30.1 31.1 

31.4 30.9 

30.5 30.8 

30.4 30.5 

30.5 30.4 

30.9 
30.8 
31.5 
31.5 
30.9 

31.4 
31.4 31.4 

32 
31 
33.7 

33.7 31.5 

30.4 31.5 
30.9 

oc'
 

22.7 
22.2 22.1 
22.1 

22.2 
22.2 
23.1 22.8 

23.4 

22.4 

23 

23.2 
23.7 24.5 
22.5 
23.6 

23.9 22.5 
24.8 
24.1 23 

22.4 
22.4 
24.2 
25.5 
25.2 24.8 

24.4 
24.2 24.2 
23 

P.ct 

80 
81 

80 
76 

77 
79 
78 

76 
78 

79 

77 

80 

81 

77 
83 

82 

80 

75 

77 

82 
80 
96 
75 

81 

80 
70 
60 

73 

82 
84 

83 

P.ct 
64 

64 
54 

62 
61 

65 

55 

56 

68 

64 
64 

64 
66 
62 

65 

62 
64 

63 

.65 

62 

71 
52 

53 

66 
63 
48 

56 
65 

67 

63 
61 

0-10. 

4 
3 
0 
3 
2 

•    7 

i 
I 
3 
1 
5 
5 
9 
2 
0 
2 
4 
4 
4 
2 
9 
9 
7 
3 
7 
0 
0 
0 

0-10. 

2 
2 
0 
0 
0 
0 
0 
1 
6 
0 
7 
2 
4 
9 
9 
8 
4 
3 

I 
7 
4 
5 
7 
8 
5 
8 
8 
8 
0 
0 

mm. n2=2®a./op, 

£L^  =2  a. n2  =2  a, n  =  a.  /o  0  p^ 

n2  =2  a. 
no=oa./'Oa.p. 

no  =0  a.  /-o  p. 

n  =  a.  /^op_ 
n2  =2  a.  /o  p. 
n2  =2  a. 

n2  =2  a. 
n2  =2  a. 

n2=2a.0/'Op. 

n^Oa.Q./^P. 

n2  =2  a.  d  p. 

n  =  a.  /"o  p. 

n2  =2  a.  d  p. 

n  =  a. 

n  =  a.  /-o  70  p. 
n.^  =2  a. 

n  =  a.  /-o  p. no  =0  a.  /-o  p, 

n.=&.^f°T%°l>' n  =  a.  T°  d  p. n  =  a.  jo  a.  p. 

n  =  a.  yo  p^ 

/^o  a.  p. 

no=oa.|^oa.p. 

n  =  a.  T°  #  p. 

n  =  a- 

n2  =2  a.  /'o  p. 

33 17.4     95.4 54.9 6.9 5.8 31.1 
23.4 78.8 61.8 

3.5 4.1 

36.3 
10.4 

LAOAG. 

[</,  =  18'»  12'  N;  X  =  120*»  35'  E] 

SANTO  DOMINGO. 

[(/,  =  20°   28'  N;  X  =  121°   59'  E] 

Day. 
Tempera- ture. 

Relative humidity. Cloudiness. 
if. 
^ca 

05 

Miscellaneous. 
Day. 

Tempera- 

ture. Relative humidity. Cloudiness. 

If. 

s|a 

1*" 

Miscellaneous. 
a a 

d 
a a 

'S  a 

03  0 

sa 

c  1 

'Sa 

a 

*•• 

to 

a a 

so 

a 

■d 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 
14 

15 
16 17 
18 
19 20 
21 
22 23 

24 25 
26 
27 28 

29 
30 

31 

Mean 

OC. 

32.8 

33.4 
32.5 
31  8 

32.4 
32.2 
33.4 

33 33.3 
32.6 
32.8 

31.9 
34.6 
34.3 

35 32.5 
32.3 
37.8? 
33.9 
33.8 
37.3? 
36.6? 
35.3 33 

33.6 

33.1 
35.4 
34.4 
35.1 

33.3 
33.3 

OC. 

19.7 19.5 20 

21.8 

19.5 

22 21 
21.2 
21.2 
20.2 
19.6 
21.4 
20.3 
21.9 

19.7 22.6 

23.4 
20.7 
22.5 
22.2 
21.6 
22.2 
21.4 
23.6 

25 
24.9 
22.8 
21.9 

22.4 23 

22.9 

p.ct 
97 
93 90 

94 
96 

94 
90 

88 90 
91 
87 

94 94 

89 88 
92 

89 
90 

87 92 

93 64 
85 87 

74 
68 
71 
80 

88 
89 
90 

P.ct 58 

51 
59 
56 
61 
61 

51 59 

61 

52 57 
56 

50 

52 

45 
60 

60 
44 
62 
64 51 
43 
50 
65 
56 

51 
34 

48 
49 

64 55 

0-10. 

0 
0 
0 
4 
0 
1 
1 
0 
1 
0 
0 
0 
0 
1 
1 
4 
3 
0 
1 
0 
0 
0 
0 
6 
6 
9 
0 
0 
0 
0 
0 

0-10. 

1 
1 
2 
1 
3 
1 
1 
1 
2 
0 
1 
1 
2 
8 
3 
3 
4 
0 
1 
1 
3 
1 
1 
5 
8 
4 
0 
0 
6 
7 
3 

mm. 
112  =2  a.  /"  p. 
11=2  a. 

11  =  a. 
11  =  a. 
11=2  a. 

11=0  a. 
-QO  =  a.  X  p. no  a. 

na. n=2a. 

=2  a. 

n  =  a. 
n  =  a. no  =  a. 
no  =  a. 

=oa. 

=0  a.  /-  p. 

no  =  a.  /'o  p. 

=oa. 

=  a.  /-o  p. 
=2  n  a.  /-  p. /-a.  p. 

=  a.  d  r^p. 

O/'dp. 

/-a.  p. 
/'a.  p. 

=  a.  /'  a.  p. 

=  a. 
=  a. 

=  a.  0  p. 
n  =  a.  rii  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 
15 
16 
17 
18 

19 
20 

21 

22 

23 

24 
25 
26 

27 

28 
29 

30 
31 Mean 

Total 

OC. 

27.8 

28.1 25.1 

27.2 26.6 

28.1 
27.3 

28.7 29.7 

30.5 29.7 
30.1 27.8 

25.4 
28.8 
29.4 

29.4 
24.6 

26.4 

28.8 
28.6 
29.1 
28.9 27.7 

21.2 

22 

23.1 

27.1 
27.3 
27.7 
27.4 

OC 

22.4 19.9 

21.2 
22.3 21.5 

24.2 

22.4 
20.1 
25.1 
23.3 

22.7 

24.4 
20.9 22.3 

22.8 22.8 

23.2 20.8 
21.8 

23.1 23.1 
28.6 

23.3 21.7 

18.8 
18.8 

18.4 

20.4- 

21.8 
22.7 
22.3 

p.ct. 

94 

91 
95 
81 78    . 

83 
83 
79 

82 

93 
90 

78 

90 

82 

79 

90 

90 
80 

84 

85 

86 

76 

84 

92 
86 
85 

74 

84 
82 

83 

94 

P.^Ct 70 

73 

88 

67 

76 

72 

66 
76 
71 

77 

71 

67 
77 

78 

73 

75 

75 
74 

90 

78 
74 
70 
73 

93 
85 

79 

81 
82 

69 
87 

78 

0-10. 

10 
7 

10 

10 

10 
6 
1 
0 
8 
1 
2 
3 
0 

10 

3 
6 
7 

10 

10 

8 
2 
5 
4 

10 

10 

10 
10 

10    ' 

10 

10 

10 

0-10. 

1 
4 

10 
1 
8 
1 
2 
5 
2 
0 
8 
0 
3 

10 
6 
6 
6 

10 

10 

7   
 ■ 

8 
8 
6 

10 

10 

10 

10 
10 

3 

10 

10 

mm. 

29.5 
1.5 

.4 

"if" 

2.1 

1 

"'5r7" 

5.7 

17.7 

~S 

"62^2' 26.2 9.9 

1 
2.7 

"ire' 

#0  a.  us  p. do  a.  #2  a.  p. 

/-o  a.  p.  =  d  p. 
/-o  a.  p.  do  p. 

/'OpOa./'o=.n2 ^°  a.  =  a.  p. n2  /-o  a.  =  p. 

dOa./-o  =  ii2p, 
n2/'a.  =n2p. 

n2  V  a.  i/o  a.  p. 
/"oa.  p.  =n2p. 

n2/'pOa./'O0 

^f  do  a.  p. 

/^oa.  =  #op. 

po  a.  do  p. 

=  do  a.  /-  #  = 
/-doa.z-^p. 

•  a.  p.  /-  p. 

do>?'a.  p. 

/-o  a.  p.  =  do  p. 

do^oa.  =  /'Op. poa. /'#2a.p. /-  •^  a.  /-  •  p. 

ym°a.ymv. 
do  a.  /'°  a.  p. 

pOp. 
/'o#oa./-o  =  p^ 
/^o  a.  d  n.  p. 

#.-^oa./'OIlp. 

33.8 21.7 87.5 54.4 1.2 2.4 
27.4 

22 

84.9 

76.3 
6.9 6.3 

Total 
229.4 





SEISMOLOGICAL  BULLETIN  FOR  MARCH,  1909. 

By  Rev.  Miguel  Saderra  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

1,  6^  35™.     Ormoc  (W  of  Leyte).     Earthquake  of  intensity  II. 
1,  16^  7°^  25^*  Surigao  CN^  of  Mindanao).  Oscillatory  earthquake.  Direction  NB-SW; 

force  III ;  duration  10^. 
4^  5^  38°^.     Laoag  (NW  of  Luzon).     Earthquake  of  force  III  and  short  duration. 
7,  0^  0°^.  Butuan  (IST  of  Mindanao).  Earthquake  of  force  III.  Two  distinct  sets  of  waves 

have  been  observed  in  the  directions  SW-ISTE  and  WSW-EISTE  respectively. 

14,  18^  45™.     Nueva  Caceres  (Camarines).     Vertical  shocks  of  force  III. 

17,  5^  43™  16^*  Jolo.  Oscillatory  earthquake.  Direction  ISTW-SE;  force  III.  The  place  of 
origin  of  this  disturbance  lay  between  Jolo  Island  and  the  northwestern  part  of  the  Celebes  Group, 
where  it  was  likewise  felt  and  even  with  greater  intensity. 

18,  16^  27™  4^*  Eastern  Mindanao.  Earthquake  of  force  VII.  The  epicenter  of  this  quake 
is  to  be  sought  in  the  eastern  mountain  range  of  Mindanao,  or  very  close  to  it  on  the  Pacific  coast. 

The  area  of  more  pronounced  intensity  approaches  the  form  of  an  ellipse  whose  major  axis,  starting 

from  the  Pacific  Ocean,  runs  westward  along  the  parallel  of  8°  12^  N"  across  the  eastern  mountains 
as  far  as  the  Agusan  Eiver.  In  some  towns  on  the  eastern  coast  the  disturbance  developed  force 

VII-VIII,  and  VII,  in  those  along  the  Agusan,  65  kilometers  west  of  the  coast.  At  Butuan,  which 
lies  about  100  kilometers  to  the  northwest  of  the  epicentric  region  (supposing  the  latter  to  have 
been  on  the  coast),  the  force  was  VI;  hanging  lamps  and  other  suspended  objects  oscillating  in  the 

direction  SE-]^W.  The  quake  was  perceptible  neither  at  Surigao,  nor  at  Davao,  whose  respective 
distances  are  200  kilometers  to  the  north  and  150  to  the  south. 

The  microseismographs  of  Manila  Observatory  registered  the  phenomenon  as  an  earthquake  of 
moderate  violence.  The  perturbation  of  the  instruments  lasted  a  little  over  one  hour.  This  earth- 

quake has  also  been  recorded  by  the  microseismographs  at  the  observatories  of  Osaka,  Japan,  and 
Batavia,  Java.  The  hours  of  the  beginning  and  end  of  the  microseismic  perturbance  at  Manila, 
Osaka,  and  Batavia  (reduced  to  the  time  of  the  one  hundred  and  twentieth  meridian)  are  as  follows : 

Beginning. 
End. 

Manila    _        _  _             . 
h.      m.      8. 

16    27    4 
16    30  19 
16    31  27 

h.    m. 

17  34 
16  52 
17  00 

Batavia       __    _.      _ 
Osaka      _       __                __        

In  the  seismological  bulletins  received  from  Europe  no  perturbation  is  mentioned  corresponding 
to  the  earthquake  of  the  18th. 

27,  8^  45™.     Talacogron  (Agusan).     Earthquake  of  force  III. 
31,  22^  57™  37^*     Olongapo  (W  of  Luzon).     Earthquake  of  force  III  and  very  short  duration. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 
by  them.  This  fact  is\denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred  and 
twentieth  meridian  east  of  Greenwich. 

93 



94 BULLETIN   FOR  MARCH;,   1909. 

RECORDS  OF  THE  MICROSEISMOGRAPHS. 

I  Time  of  th»  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight  =0'>.] 

No. 

55 13 

56 13 

57 
13 

58 16 

59 
17 

60 18 

61 18 

62 

18 

Beginning. 
I 

Component.  I     p^^.^^ 

prelimi- 

nary 

tremors. 

NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 

f  NNW-SSE WSW-ENE 

i  WSW-ENE 
r  WSW-ENE 
\  WSW-ENE NNW^-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 

I  WSW-ENE WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 

/  NNW-SSE t  WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW_SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 

h.  m.  s. 
16  07  25 
16  07  25 
16  07  80 

22  54  07 
5  23  53 
5  23  49 
5  24  00 
4  14  44 
4  14  43 

19  32  02 
19  31  58 
19  32  02 
1  38  52 
1  38  50 
1  38  59 
8  30  34 
7  59  20 
7  59  19 
7  59  16 
7  59  15 
7  24  53 
7  25  00 
7  24  49 
7  25  00 

11  19  58 
22  34  27 
22  34  50 
22  34  25 
22  34  50 
4  18  58 
4  18  56 
5  43  16 

5  43  16 
6  29  48 
6  29  48 

6  57  22 
6  57  21 
6  57  22 

13  42  27 
13  42  29 
16  27  04 
16  27  00 
16  27  05 
16  27  02 
4  43  35 
4  43  34 

16  39  52 
16  39  48 
16  40  03 
12  32  55 
12  32  51 
12  33  02 
4  10  25 
4  10  21 
4  10  25 
1  53  08 
1  53  07 

22  57  36 
22  57  37 

Second 

prelimi- 

nary 

tremors. 

h.  m.  s. 

Maximum  range  of 
motion. 

Princi- 

pal 

portion. 

h.  m.  s. 

16  09  04 

18  34  42 
22  54  16 

Hour. 

h.  m.  s. 

16  09  22 
'22~54'22 

8  02  35 
8  02  37 
8  02  37 
8  02  38 
7  29  20 
7  30  14 
7  29  14 
7  30  13 

22  39  17 
22  39  11 
22  39  06 
22  39  11 

6  59  30 
6  59  59 
6  59  30 

4  16  32 
4  15  42 
4  15  39 

8  30  48 

8  06  27 
8  06  28 
8  06  19 

8  06  26 
7  34  11 
7  35  28 
7  34  36 
7  35  31 

22  43  29 
22  43  30 
22  43  27 
22  43  00 

7  02  14 
7  02  23 
7  02  16 

16  29  16 
16  29  33 
16  29  32 
16  29  31 
4  43  49 
4  43  48 

4  20  28 
4  20  20 
4  20  33 

22  57  54 
22  57  53 

8  30  50 

8  06  47 
8  06  48 
8  07  00 
8  07  00 
7  34  57 
7  38  08 
7  35  15 
7  36  28 

22  44  21 
22  44  07 
22  43  31 
22  43  51 

7  02  26 

7  03  11 
7  04  17 

16  30  11 
16  30  00 
16  30  01 
16  29  49 
4  43  51 
4  43  50 

4  26  30 
4  26  34 
4  26  37 

22  57  56 
22  57  55 

Am- 

pli- 

tude 

(2  a.). 

mm. 

0.03 

'"."02 

Pe- 

riod 

2.4 

9.6 
11.2 
10.2 

5.2 

7.5 

8 
13.2 

5.6 
6.4 

11.1 

2.4 
7.2 2.4 

7.7 2.4 
2.4 

14.4 

16 

15.2 

2.4 
2.4 

End. 

h.  s. 
16  27 
16  27 
16  16 
18  38 
22  57 

20  07 
20  07 
20 
1 
1 
1 

12 

51 

53 
53 
33 
06 
20 
06 
20 

8  53 

9  22 8  53 
9  22 
11  39 0  09 
0  25 
0  09 

0  25 
41 
41 

59 

59 

50 
52 

8  12 
8  12 8  38 
14  13 
14  13 

17  34 
17  33 
17  30 

16  58 
16  58 

17  02 
12  57 
12  57 
13  06 
4  42 

23  05 
23  04 

In- 

stru- 

ment. 

V.M. 
V.M. 
H.P. 

V.M. 
V.M. 
V.M. 
V.M. 
H.P. 
V.M. 
H.P. 
V.M. V.M. 

H.P. 
V.M. 
V.M. 
H.P. 

V.M. V.M. 
H.P. 

V.M. H.P. 

V.  M. H.P. 
V.M. 
H.P. 
V.M. 
V.M. 
H.P. 

V.M. H.P. 

V.M. 
V.M. 
V.M. 

V.M. V.M. 

V.M. 
V.M. 
V.M. H.P. 

V.M. 
V.M. 
V.M. H.P. 

V.M. 
H.P. 

V.M. 
V.M. V.M. 
V.M. H.P. 

V.M. V.M. 
H.P. 

V.M. 
V.M. H.P. 
V.M. 

V.M. V.M. 
V.M. 

Remarks. 

Earthquake,  III  at  Surigao   (NE  of Mindanao) . 

Vertical  Com  p.  0.02  mm. 

Earthquake,  SE  of  Japan. 

N  Celebes. 
Earthquake,  SE  of  Japan. 

Earthquake,  III  in  Jolo  Island.    Ori- 
gin NW  of  Celebes. 

Central  and  N  Celebes. 

Palu,  NW  Celebes. 

Earthquake,  VII  E  of  Agusan  River 
Valley. 

Earthquake  in  Japan. 

V.   C.  0.62  mm.    Earthquake,  III  at 
Olongapo  (W  of  Luzon). 

Instrumental  constants. — Vicentini  microseismograph-  (V.  M.)  :  Length  of  the  pendulum,  L50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support* and  the  center  of  the  heavy  bob,  0.77  meter; 
weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.2  seconds;  WSW-ENE  pendulum, 

T  =  10.4    seconds.     Magnification   of   the   record:    NNW-SSE,   15  times;    WSW^-ENE,   15  times. 
These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 

stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatorv. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN   FILIPINAS.^ 

1,  6^  85°^.     Ormoc  (W  de  Leyte).     Temblor  de  tierra  de  intensidad  II. 

:l,  16^  07"^  25^*  Surigao  (NE  de  Mindanao).  Temblor  oscilatorio,  direceion  NE-SW,  inten- 
sidad III,  diiraci6n  10^ 

4,  5^  38"^.     Laoag  (NW  de  Luzon).     Temblor  de  tierra  de  intensidad  III,  duracion  corta. 

7,  0^  0°^.  Butuan  (N  de  Mindanao).  Temblor  de  tierra  de  intensidad  III;  distinguieronse 

varies  vibraciones  en  las  direcciones  SW-NE  y  WSW-ENE. 

14,  18^  45°^.     Nueva  Caceres  (Camarines).     Cheques  verticales  de  intensidad  III. 
17,  5**  43°^  16^*     Jolo.     Temblor  oscilatorio,  direceion  NW-SE,  intensidad  III.     El  origen  de 

este  temblor  se  hallaba  entre  Jolo  y  la  parte  NW  de  Celebes  donde  se  sintio  tambien  con  mayor* 
intensidad. 

18,  16^  27°*  04^*  E.  de  Mindanao.  Terremoto  de  intensidad  VII.  El  epicentre  de  este  terre- 
moto  se  hallaba  en  la  cordillera  oriental  de  Mindanao  6  muy  cerca  de  ella  en  la  costa  del  Pacifico. 

El  area  donde  tuvo  mayor  fuerza  afecta  la  forma  de  una  elipse  cuyo  eje  mayor,  partiendo  del  Pacifico 
se  extiende  en  direceion  al  W  a  traves  de  las  montanas  orientales  hasta  el  Eio  Agusan,  siguiendo  el 

paralelo  8°  12^  latitud  N.  En  algunos  pueblos  situados  en  la  costa  oriental  tuvo  fuerza  de  VII  a 
VIII;  fuerza  VII  en  los  del  Agusan,  situados  hacia  el  W  a  65  kilometres  de  distancia  de  la  costa.  En 
Butuan,  situado  al  NW  y  distante  unos  100  kilometres  de  dicha  costa  la  intensidad  fue  VI:  las 

lamparas  y  otros  objetos  colgados  oscilaban  en  la  direceion  SE-ISTW.  No  fue  perceptible  ni  en  Su- 
rigao  ni  en  Davao,  distantes  unos  200  y  150  kilometros  al  N  y  al  SW  respect! vamente,  lo  cual  indica 

que  las  ondas  seismicas  perdieron  muy  rapidamente  su  aniplitud,  en  las  direcciones  N"  y  S. 
Los  micr.oseismografos  del  Observatorio,  en  Manila,  lo  registraron  oomo  terremoto  de  mediana 

violencia ;  la  perturbacion  duro  poco  mas  de  una  hora.  Kegistraronlo  Umibien  los  microseismografos 
del  Observatorio  de  Osaca  (Japon)  y  de  Batavia  (Java).  He  aqui  las  boras  de  Manila,  Batavia  y 
Osaca  correspondientes  al  principio  y  fin  de  la  perturbacion  microseismica  y  reducidas  al  meridiano 
120°  E: 

Principio. Fin. 

Manila     
Batavia  _        _          .            _        _          _ 

h.      m.      s. 
16    27    04 
16    30    19 
16    31     27 

h.      m. 

17     34 
16  52 
17  00 Osaca  _       __  ..            __  _  _  _ 

En  los  Boletines  seismologicos  recibidos  de  Europa,  no  aparece  perturbacion  alguna  correspon- 
diente  a  este  terremoto  del  18. 

27,  8^  45°^.     Talacogon  (Agusan).     Temblor  de  tierra  de  intensidad  III. 
31,  22*^  57°*  37^.*  Olongapo  (W  de  Luzon).  Temblor  de  tierra  de  intensidad  III,  duracion 

muy  corta. 
REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos  registros. 

^  La  intensidad  de  los  terremotos  se  indica  conforme  d  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  S  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distinguiendola  por  medio  de  un  asterisco  ( * ) .  En  caso  contrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archipi^lago 

que  es  el  del  meridiano  120°  E  de  Greenwich. 





EARTHQUAKES   OF   THE   BATANES   ISLANDS   AND 
SOUTHERN    FORMOSA. 

By  Kev.  Miguel  Sadeera  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

At  the  end  of  the  papers  published  in  the  Seismic  Bulletins  for  December,  1908,  and  February, 
1909,  we  promised  to  add  some  particulars  concerning  the  seismicity  of  each  of  the  different  regions 
of  the  Archipelago  in  which  are  situated  important  seismic  centers.  We  commence  this  month 
with  the  Batanes  Islands,  a  group  constituting  the  northernmost  part  of  the  Archipelago,  not  far 
from  the  Island  of  Formosa. 

In  the  list  of  strong  earthquakes  published  in  the  Bulletin  for  February,  1909,  the  Batanes 
Islands  figure  with  only  one  earthquake,  which  occurred  March,  1892.  The  data  concerning  same 
to  be  found  in  the  archives  of  the  Observatory  are  so  deficient  that  not  only  is  the  hour  unknown, 
but  even  the  date  is  not  quite  certain.  They  were  taken  from  a  letter  written  at  Santo  Domingo 
de  Basco  and  published  in  several  Manila  newspapers.  Among  other  items  concerning  the  said 
islands,  the  letter. contained  the  following:  "Between  March  8  and  20,  strong  earthquakes  have  been 
felt  which  have  damaged  many  buildings  and  destroyed  others.  There  has  been  a  panic  among  the 
inhabitants.''  From  a  laconic  report  like  this  nothing  at  all  can  be  learned  regarding  the  extension 
of  the  disturbance  to  other  islands,  the  damage  caused  in  the  capital  of  Batan  Island,  the  location 
of  the  epicenter,  etc.,  and  very  little  about  the  seismicity  of  the  islands.  For  a  knowledge  of  the 
latter  we  depend  on  data  gathered  by  the  meteorological  station  which  during  JSTovember,  1902,  was 
established  on  Batan  Island,  the  principal  and  most  centrally  situated  island  of  the  group.  Table 
IV  of  the  article  on  Philippine  Earthquakes  1902-1908,  published  in  the  Monthly  Bulletin  for 
December,  1908,  shows  that  Batan  Island  holds  fourth  place  among  the  districts  of  maximum  seismic 
activity  in  the  Philippine  Archipelago,  and  this  although  the  records  cover  only  the  period  1903 to  1908. 

The  total  number  of  quite  perceptible  earthquakes  felt  at  Santo  Domingo  de  Basco,  where  the 
meteorological  station  is  located,  was  49.  As  to  intensity  according  to  the  scale  of  De  Eossi-Forel 
these  were  distributed  as  follows:  Intensity  II-III,  34;  lY,  13;  V,  2. 

Of  these  49  earthquakes  8  had  their  origin  in  a  southerly  direction  from  the  Batanes  Group, 
not  far  from  the  northern  coast  of  Luzon,  where  they  were  felt  more  intensely  than  at  Santo  Do- 

mingo. Hence  there  remain  41  disturbances  belonging,  properly  speaking,  to  the  Batanes  district. 
Out  of  this  number  the  microseismographs  of  Manila  Observatory  registered  10  of  the  more  im- 
portant. 

The  annual  and  monthly  distribution  of  the  49  earthquakes  mentioned  is  shown  in  the  follow- 
ing table,  from  which  it  is  seen  that  the  greatest  frequencies  occurred  during  the  months  May,  June, 

July,  and  December: 

Years. 

Jan- 

uary. 

Feb- 

ruary. March. 
April. 

May. 

June. 
July. 

Au- 

gust. 
Sep- 

tember. 

Oc- 

tober. 

Novem- 

ber. 

Decem- 

ber. 
Total. 

1903  .  _ 1 
2 
0 
0 
1 
0 

0 
0 
2 
0 
0 
0 

1 
1 
1 
0 
0 
0 

0 
2 
0 
1 
1 
0 

3 
0 
1 
1 
2 
2 

1 
0 
2 
4 
0 
1 

2 
2 
0 
0 
0 
1 

0 
0 
1 
0 
1 
0 

1 
1 
0 
1 
0 
0 

0 
1 
0 
0 
0 
1 

1 
1 
0 
0 
0 
0 

2 
1 
0 
1 
0 
1 

12 

11 
7 
8 
5 
6 

1904_     __     _. 
1905   
1906-           . 
1907 _     -  _ 
1908  -        - _     _ 

Total   ^   4 2 3 4 9 8 5 2 3 2 2 5 

49 

97 
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The  pecuUar  location  of  the  Batames  Islands  between  the  large  islands  of  Luzon  and  Formosa, 

and  nearet  to  the  httter  than  to  the  former,  has  given  rise  to  the  question  among  geologists  and 
physiographers  wliether  the  Batanes  Group  belong  to  the  Philippines  or  to  Formosa.  The  matter 
has  been  discussed  recently  by  Mr.  Henry  G.  Ferguson,  Bureau  of  Science,  in  an  interesting  paper 

on  the  physiography  of  the  Philippines.^  In  this  article  the  writer  refers  to  a  remark  of  mine,^ 
in  which  I  expressed  the  opinion  that  the  earthquakes  of  the  Batanes  seem  to  be  connected  with  those 
of  the  northeastern  coast  of  Luzon  rather  than  with  those  of  the  northwestern. 

Having  now  to  hand  some  seismological  data  concerning  Formosa  whicli  I  did  not  possess  at 
the  time  of  writing  the  paragraph  referred  to,  it  may  not  be  devoid  of  interest  to  compare,  in  a 
summary  manner,  the  earthquakes  of  Formosa  with  those  of  the  Batanes  Islands.  For  this  purpose 
I  shall  confine  myself  to  those  which  occurred  in  the  south  and  southeast  of  the  former  island,  since 

these  are  the  only  ones  which  can  have  any  T^elation  to  those  of  the  Batanes  Group. 
According  to  recent  researches  of  Prof.  F.  Omori,  there  are  on  Formosa  five  principal  centers 

or  well-defined  regions  of  seismic  disturbances,  which  are  named  after  the  towns  or  chief  districts 
which  each  incloses.  They  are :  Kagi,  Giran,  Karento,  Basshisho,  and  Garanbi.  The  seismic  region 

of  Kagi  comprises  the  west-southwestern  part  of  the  island ;  the  other  four  lie  in  the  order  in  which 
they  have  been  mentioned  from  north  to  south  near  the  eastern  coast.  The  last-enumerated  region, 
that  of  Garanbi,  is  closest  to  the  Batanes  Islands,  as  it  comprises  the  southeastern  end  of  Formosa. 

The  following  table  shows  the  annual  numbers  of  earthquakes  which  have  been  felt  in  the 
Batanes,  compared  with  those  of  four  stations  in  the  south  and  southeast  of  Formosa,  during  the 

years  1903-1907: 

Years. Batanes. Garanbi. Koshun. 
Kyuho. 

Taito. 

1903   
12 

7 
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1904   11 

30 

4 2 8 
1905   7 

17 

3 4 

32 
1906-         _-_       . 8 

5 

12 
11 ni 

6 
2 
0 

21 
6 1907   

«*  This  number  is  due  to  the  earthquakes  and  aftershocks  during  September. 
^  The  greater  frequency  during  this  year  is  owing  to  the  earthquakes  and  aftershocks  in  the  seismic  region  of  Kagi. 

Although  the  decision  of  the  question  whether  or  not  the  earthquakes  of  the  Batanes  and  the 
part  of  Formosa  in  question  correspond  to  one  and  the  same  center  would  require  a  comparative 
study  based  upon  data  covering  a  longer  period  and  upon  a  knowledge  of  the  precise  time  of  the 

Formosan  earthquakes,  still  the  evident  discrepancy  in  the  annual  frequencies  gives  a  sufficient  founda- 
tion for  denying  interdependence.  The  only  fact  which  might  suggest  a  certain  relation  between 

the  earthquakes  of  Garanbi  and  those  of  the  Batanes  is  that  both  diminish  gradually  in  numbers. 

Desirous  of  supplying  as  much  as  possible  the  deficiency  of  the  preceding  data,  I  examined  an- 

other general  catalogue  of  earthquakes  containing  "621  Stronger  Japan  Earthquakes,  1902-1907^' 
published  likewise  by  Professor  Omori.^  This  enumeration  includes  also  the  earthquakes  of  Formosa ; 
but  I  have  been  unable  to  find  a  single  coincidence  as  to  the  hour,  and  only  one  as  to  the  date  of 
Formosan  earthquakes  with  those  of  the  Batanes  Islands. 

In  view  of  the  short  distance  of  the  Batanes  from  Formosa — only  some  200  kilometers — this 
fact  is  not  without  its  significance,  especially  if  we  remember  that  during  recent  years  (1904,  1906, 
and  1908)  most  violent  earthquakes  have  taken  place  in  Formosa,  which  have  been  quite  perceptible 
toward  the  north  and  east  to  distances  of  more  than  300  kilometers  from  the  foci. 

Though  all  the  facts  adduced  probably  do  not  suffice  to  constitute  a  rigorous  proof,  they  never- 
theless are  useful,  since,  in  agreement  with  those  brought  forward  by  geologists  and  physiographers, 

^The  Philippine  Journal  of  Science  (A.  General  Science),  Vol.  Ill,  No.  1,  Manila,  1908. 
*  Volcanoes  and  Seismic  Centers  of  the  Philippine  Archipelago,  page  73. 
'  Bulletin  of  the  Imperial  Earthquake  Investigation  Committee,  Vol.  II,  No.  1,  March,  1908. 
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they  point  to  the  conclusion  that  tectonically  the  Batanes  Islands  are  related  to  the  Babuyanes  Group 
and  Luzon  rather  than  to  Formosa. 

Before  concluding,  I  wish  to  call  attention  to  an  erroneous  idea  which  is  based  on  mere  carto- 
graphic appearances  and  has  still  quite  recently  been  voiced  in  excellent  papers  on  seismology. 

When  treating  of  the  circumpacific  geosynclinal  it  is  repeated  again  and  again  that  the  Phil- 
ippine Archipelago  with  its  volcanoes  is  a  continuation  of  Formosa,  from  which  island  it  is  separated 

by  a  shallow  sea  dotted  with  islets ;  and  that  hence,  Formosa  and  the  Philippines  constitute  a  single 
seismic  district. 

In  order  to  dispel  these  notions  and  to  enable  the  reader  of  these  notes  on  the  Batanes  earth- 
quakes to  form  a  better  idea  of  the  situation  and  physiographic  character  of  these  islands,  I  may  be 

permitted  to  quote  the  following  paragraphs  from  the  aforementioned  paper  by  Mr.  Ferguson : 

The  Batanes  Islands  form  the  most  northern  portion  of  Philippine  territory  and  consist  of  the  islands  of 

Y'Ami,  Maysanga,  Mabudis,  Siayan,  Isbayat,  Inem,  Batan,  Sabtan,  Ibujos,  and  Desquey,  of  which  Isbayat,  Batan, 
Sabtan,  and  Ibujos  are  inhabited.  They  lie  between  latitude  20°  16'  and  21°  05'  north  *  *  *  and  between 

longitude  121°  49'  and  122°  02'  east.  Y'Ami,  the  most  northern  island,  is  about  270  kilometers  from  Cape 
Engano,  the  nearest  point  of  Luzon,  107  kilometers  from  the  Japanese  island  of  Little  Botel  Tobago,  and  160 
kilometers  from  the  southern  point  of  Formosa.  It  is  said  that  on  a  very  clear  day  the  Formosan  mountains 

can  be  seen  from  the  summit  of  Mount  Iraya  in  Batan  Island.  The  Bashi  Channel  with  a  minimum  depth  of 
1,009  fathoms  (1,845.5  meters)  separates  the  islands  from  Formosa  and  the  Botel  Tobagos  to  the  north,  while 

on  the  south  the  Balingtang  Channel  (depth  of  95  fathoms — 173.8  meters — without  bottom)  lies  between  them 
and  the  Babuyanes.  The  Balingtang  Islands,  lone  rocks  rising  perpendicularly  from  the  sea,  lie  in  the  center 

of  the  Balingtang  Channel  and  form  a  connecting  link  between  the  Batanes  and  the  Babuyanes  groups.  (Pages 
2  and  3.) 

There  is  not  enough  material  on  hand  just*  now  to  enable  us  to  determine  the  tectonic  relations  of  the 
Batanes  with  Formosa  and  with  the  Babuyanes  and  northern  Luzon.  However,  there  are  certain  significant  facts. 

First,  the  enormously  deep  Bashi  Channel  seems  to  trend  in  a  northeasterly  direction.  If  so,  it  may  represent 

a  geosyneline  or  trough,  parallel  to  the  tectonic  lines  shown  by  Von  Richthofen  along  the  southeast  coasts  of 
China  and  Cochin  China  and  to  the  northwest  coasts  of  Borneo  and  Palawan.  This  deep  channel  prolonged, 

would  enter  the  4,0004-meter  "deep"  of  the  northwest  coast  of  Luzon  and  follow  the  2,000-|-meter  "deep"  to  the 
southeast  of  the  Riukiu  Islands;  hence,  by  inference,  making  the  Philippines  and  Japan  (including  Formosa) 

separate  geologic  provinces.     (Page  15.) 

Mr.  Ferguson  also  calls  attention  to  the  chain  of  active  and  extinct  volcanoes  which  exist  in  the 

Batanes  and  Babuyanes  groups  of  islands,  closely  aligned  along  the  one  hundred  and  twenty-second 

meridian  east  of  Greenwich.  They  are:  Y^Ami  Island,  121°  58^;  Mabudis  Island,  121°  57^;  Inem 
island,  121°  57';  Mount  Iraya,  122°  01';  Balintang  Eocks,  122°  08';  Babuyan  Claro,  121°  56'; 
Camiguin  Volcano,  121°  52^;  Didicas  Volcano,  122°  09^,  and  Cagua  Volcano,  in  northeastern  Luzon, 
122°  04^.  It  seems  reasonable  to  infer  with  the  author  that  this  conspicuous  chain  of  volcanoes 
indicates  a  fault  or  fissure  in  the  earth^s  crust,  where  we  probably  have  to  look  for  the  cause  of  the 
Batanes  earthquakes. 
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TERREMOTOS  DE  LAS  ISLAS  BATANES  Y  DE  LA  PARTE 
MERIDIONAL  DE  FORMOSA. 

Al  fin  de  los  articulos  6  notas  publicadas  en  los  Boletines  seismicos  de  Diciembre  de  1908  y 
Febrero  de  1909  se  promete  aiiadir  algunos  datos  sobre  la  seismicidad  de  cada  una  de  las  diferentes 
regiones  del  Archipielago  donde  existen  epicentros  importantes.  Se  comienza  pnes  este  mes  por  el 
grupo  de  las  Islas  Batanes,  situado  en  la  parte  mas  septentrional  del  Archipielago  cerea  ya  de  la  Isla 
de  Formosa. 

En  la  lista  de  los  terremotos  violentos  pnblicada  en  el  Boletin  de  Febrero  se  encuentra  uno  solo 

de  las  Islas  Batanes^  occurrido  el  8  de  Marzo  de  1892.  Los  datos  existentes  en  el  archivo  del  Ob- 
servatorio  son  tan  deficientes,  que  ni  siquiera  eonsta  la  fecha  exacta  ni  la  hora;  fueron  entresacados 

de  una  Correspondencia  fechada  en  Santo  Domingo  de  Basco  y  publicada  en  varios  periodicos  de 

Manila;  en  la  cual^  entre  otras  notieias  referentes  a  aquellas  islas,  se  daba  la  siguiente:  "Entre  el 
8  y  el  20  de  Marzo  se  ban  sentido  fuertes  temblores  de  tierra  que  ban  cuarteado  (agrietado)  muchos 

edificios  y  derruido  otros:  panico  grande  entre  los  vecinos.^^  De  datos  tan  laeonicos  nada  puede 
sacarse  en  claro,  ni  respecto  de  la  extension  a  otras  islas,  ni  de  los  danos  causados  en  la  Capital  de 
la  de  Batan,  ni  del  epicentro  del  terremoto,  y  muy  poco  de  la  seismicidad  de  dichas  islas.  Esta  la 
deduciremos  de  los  datos  recogidos  desde  el  mes  de  ISToviembre  de  1902  en  que  se  abrio  una  Estacion 
meteorologica  en  la  Isla  de  Batan,  que  es  la  principal  y  mas  centrica  del  grupo.  En  la  tabla  IV 

del  Artlculo  "Terremotos  Filipinos  1902-1908"  publicado  en  el  Boletin  Mensual  de  Diciembre  de 
1908  puede  verse  que  la  Isla  Batan,  a  pesar  de  que  sus  registros  comprenden  solo  los  anos  1903-1908, 
figura  en  el  cuarto  lugar  entre  las  regiones  del  Archipielago  que  han  registrado  mayor  numero  de 
temblores  de  tierra. 

El  numero  total  de  temblores  de  tierra  bien  perceptibles  sentidos  en  Santo  Domingo,  donde  se 
halla  establecida  la  Estacion  meteorologica,  es  de  49 :  repartidos  en  la  siguiente  forma  con  respecto 

a  los  grados  de  intensidad  de  la  escala  Eossi-Forel:  11—111=34,  IV=13,  V=2.  Es  de  advertir  que 
ocho  de  estos  temblores  tuvieron  su  origen  hacia  el  Sur  de  las  Batanes  no  lejos  de  la  cost  a  Norte 

de  Luzon,  donde  se  sintieron  con  mas  fuerza  que  en  Santo  Domingo.  Quedan  por  consiguiente  41 
temblores  de  tierra  pertenecientes  propiamente  a  las  Batanes :  de  estos  41  los  microseismograf os  del 
Observatorio  han  registrado  10  de  los  principales. 

Su  distribucion  anual  y  mensual  esta  detallada  en  la  siguiente  tabla;  en  la  cual  se  ve  que  los 

numeros  may  ores  se  agrupan  en  Mayo,  Junio,  Julio  y  Diciembre. 

Anos. Enero. 

i 

Abril. Mayo. Junio. Julio. 

Agosto 

Sep- tiem- 

bre. 

Octu- 

bre. 

No- 

viem- 

bre. 

Diciem- 

bre. 
Total. 

1903 1 
2 
0 
0 
1 
0 

0 
0 
2 
0 
0 
0 

1 
1 
1 
0 
0 
0 

0 
2 
0 
1 
1 
0 

3 
0 
1 
1 
2 
2 

I 
2 
4 
0 
1 

2 
2 
0 
0 
0 
1 

0 
0 
1 
0 
1 
0 

1 
1 
0 
1 
0 
0 

0 
1 
0 
0 
0 
1 

1 
1 
0 
0 
0 
0 

2 
1 
0 
1 
0 
1 

12 

11 
7 
8 
5 
6 

1904   
1905 _           -     _     -   _     - 
1906   
1907             —     —  -     -  - 
1908.           --       -     - 

Total    . 
4 2  !         8 4 9 8!         5 2 3 2 2 5 

49 

La  situacion  especial  de  las  Islas  Batanes  entre  la  grande  Isla  de  Luzon  y  la  de  Formosa,  y  a 
menor  distancia  de  esta  que  de  Luzon,  ha  suscitado  entre  Geologos  y  Fisiografos  la  cuestion  de  si 
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el  grupo  de  las  Islas  Batanes  debe  considerarse  como  formando  parte  de  Filipinas  6  de  Formosa. 
Ultimamente  Mr.  Henry  G.  Ferguson,  eomenzo  a  tratar  de  este  asunto  en  un  interesante  articulo  sobre 

la  Fisigrafia  de  Filipinas:^  en  el  se  hace  referenda  a  nnas  palabras  mias  en  las  que  relaciono  los 
terremotos  de  Batanes  con  la  parte  NE  de  Luzon  mas  bien  que  eon  la  NW.^ 

Teniendo  actualmente  a  mano  algunos  dates  seismicos  referentes  a  Formosa,  que  no  poseia 
euando  escribi  el  parrafo  de  referenda,  creo  no  sera  del  todo  iniitil  el  haeer  una  comparacion  somera 
de  los  terremotos  de  Formosa  con  los  de  Batanes.  Para  esto  tomare  solamente  los  pertenecientes  a 
la  parte  Sud  y  Sudeste  de  la  Isla  Formosa:  unicos  que  podrian  tener  alguna  relacion  con  los  de 
Batanes.  Segun  los  recientes  estudios  del  eminente  Profesor  F.  Omori,  existen  en  Formosa  cinco 

principales  centres  6  regiones  de  actividad  seismica  bien  definidas,  que  pueden  distinguirse  por  las 
poblaciones  6  distritos  principales  que  encierran.  fistas  son:  Kagi,  Giran,  Karento,  Basshisho  y 
Garaubi :  la  region  de  Kagi  comprende  la  parte  WSW  de  la  Isla,  las  otras  cuatro,  estan  situadas  en 

orden  de  N"  a  S  cerca  de  la  costa  oriental.  La  ultima  region  Garanbi  comprende  el  extreme  SE  de Formosa  mas  cercaao  a  las  Bataues. 

En  la  siguiente  tabla  se  hallan  ordenados  los  numeros  anuales  de  terremotos  sentidos  en  Batanes 

y  en  cuatro  estaciones  del  extreme  S  y  SE  de  Formosa  durante  los  anos  1903-1907: 

Anos. Batanes. Garanbi. Koshun. 
Kyuho. 

"  Taito. 

1903.         ______ 
12 
11 7 
8 
5 

30
~ 

17
 

12
 

11
 

7 
4 
3 

ni 
6 

__ 

4 
2 
0 
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8 

32 
21 
6 

1904     _ 
1905                „_ 
1906.        __     __     __ 
1907  _^      -_     _            _ 

*  Este  ntimero  es  debido  d  los  terremotos  y  aftershocks  de  Septiembre. 
^  La  mayor  frecuencia  de  este  ano  es  debida  S,  los  terremotos  y  aftershocks  del  centro  de  Kagi. 

Aunque  para  un  estudio  comparative  de  algiin  valor  seria  precise  mayor  niimero  de  anos  y 
conocer  las  fechas  todas  de  los  temblores  de  Formosa,  a  fin  de  poder  ver  si  corresponden  a  un  centro 
comun  con  los  de  Batanes,  sin  embargo,  la  sola  discrepancia  tan  notable  en  el  numero  da  ya  algun 

fundamento  para  determinarse  a  negar  relacion  entre  unos  y  otros.  Tan  solo  parece  que  podra  fun- 
darse  alguna  correspondencia  entre  los  de  Garanbi  y  Batanes  en  la  gradual  disminucion  que  presentan. 

Para  suplir  en  lo  posible  la  deficiencia  de  los  precedentes  datos,  hemes  recorrido  otro  catalogo 

general  de  "621  Stronger  Japan  Earthquakes,  1902-1907,^'  tambien  publicado  por  Mr.  Omori,^  donde 
estan  incluidos  los  de  Formosa  y  no  hemes  encontrado  ni  una  sola  coincidencia  en  la  hora  y  muy 
pocas  en  la  fecha  entre  los  temblores  de  Batanes  y  de  Formosa. 

Esto  no  deja  de  tener  alguna  significacion  tratandose  de  tan  corta  distancia,  unos  200  kilo- 
metres, y  teniendo  en  cuenta  que  estos  ultimos  anos  1904,  1906  y  1908  han  ocurrido  en  Formosa 

terremotos  violentlsimos  y  bien  perceptibles  hacia  el  N  y  E  a  distancias  de  mas  de  300  kilometres  de 
centro. 

Todos  estos  datos  si  no  son  suficientes  para  constituir  una  prueba  seran  siempre  de  alguna 
utilidad  por  estar  acordes  con  los  que  prestan  la  Geologia  y  Fisigrafia,  para  considerar  a  las  Islas 
Batanes  relacionadas  tectonicamente  con  las  Babuyanes  y  Luzon  mas  bien  que  con  Formosa. 

Para  terminar  queremos  Uamar  la  atencion  sobre  una  idea  erronea  fundada  en  solas  apariencias 
cartograficas  y  emitida  aiin  muy  recientemente  en  trabajos  preciadisimos  sobre  seismologia. 

Eepitese  con  frecuencia  al  tratar  del  Geosynclinal  circumpacifico  que  el  Archipielago  Filipino 
con  sus  volcanes  es  una  continuacion  de  Formosa,  de  la  que  esta  separada  por  una  serie  de  islotes  en 
mares  poco  profundps,  de  manera  que  viene  a  constituir  con  ella  una  misma  provincia  seismica. 

A  fin  de  desvanecer  esta  idea  y  para  que  los  lectores  de  esta  nota  sobre  los  temblores  de  Batanes 

^The  Philippine  Journal  of  Science   (A.  General  Science).     Vol.  III.     No.  1.     Manila,  1908. 
^Volcanoes  and  Seismic  Centers  of  the  Philippine  Archipelago  pag.  73. 

'Bulletin  of  the  Imperial  Earthquake  Investigation  Committee.     Vol.  II,  No.  1,  March,  1908. 
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puedan  adquirir  mejor  conocimiento  de  la  situacion  y  caracteres  phisiograficos  de  dichas  islas  seanos 
permitido  copiar  los  siguientes  parrafos  del  trabajo  antes  citado  de  Mr.  Ferguson: 

Las  Islas  Batanes  forman  la  parte  mSs  septentrional  del  territorio  Filipino  y  constan  de  las  Islas  Y'ami, 

Maysanga,  Mabudis,  Siayan,  Isbayat,  Inem,  Batan,  Sabtan,  Ibujos  y  Desquey^  Y'ami,  la  m^s  septentrional,  dista 
linos  270  kilometros  del  Cabo  Engano,  la  punta  mds  cercana  de  Luz6n,  107  kil<3metros  de  la  isla  japonesa  Little 

Botel  Tobago  y  160  kilometros  de  la  punta  S  de  Formosa.  El  canal  de  Bashi  eon  una  profundad  minima  de 
1,009  fathoms  ( 1,845.5  metros )  separa  las  Islas  Batanes  de  las  de  Formosa  y  de  los  Botel  Tobagos,  por  el  norte, 

mientras  que  por  el  sur  se  extiende  el  canal  de  Balingtang  (con  una  profundidad  de  95  fathoms  [174  metros]  sin 

fondo)  entre  ellas  y  el  grupo  de  las  Babuyanes.  Las  Islas  Balingtang,  rocas  solitarias  que  se  levantan  perpen- 
dicularmente  del  mar  estSn  situadas  en  medio  del  canal  de  Balintang  y  forman  como  un  lazo  de  union  entre  los 

grupos  de  Batanes  y  Babuyanes. 
No  existe  aun  bastante  material  disponible  actualmente  que  nos  ponga  en  disposici6n  de  determinar  las 

relaciones  tectonicas  de  las  Batanes  con  Formosa  y  con  las  Babuyanes  y  parte  norte  de  Lu^on.  Existen  sin 

embargo  algunos  hechos  significativos.  En  primer  lugar  el  enormemente  prof  undo  canal  de  Bashi  parece  exten- 
derse  en  direccion  NE.  Si  asl  fuere  puede  representar  un  geosynclinal  6  foso  paralelo  a  las  llneas  tectonicas 

senaladas  por  Von  Richthofen  a  lo  largo  de  las  costas  sudeste  de  la  China  y  Cochinchina  y  hacia  las  costas  noroeste 

de  Borneo  y  de  la  Paragua.  La  prolongacion  de  este  canal,  comprenderia  las  profundidades  de  mas  de  4,000  metros 

que  se  encuentran  frente  a  la  costa  noroeste  de  Luzon  y  las  de  m^s  de  2,000  existentes  al  sudeste  de  las  Islas 

Liukiu,  haciendo  asl  por  consecuencia  de  las  Filipinas  y  de  Japon  (incluyendo  Formosa)  dos  provincias  geol6- 
gicas  separadas. 

El  mismo  autor  llama  tambien  la  atencion  sobre  la  serie  de  volcanes  activos  y  extintos  exis- 

tentes en  las  Batanes  y  Babuyanes  y  alineados  cerca  del  meridiano  122°  longitud  E.,  que  son:  Isla 

Y'Ami,  121°  58^;  Isla  Mabudis,  121°  57^;  Isla  Inem,  121°  57^;  Monte  Iraya  (Batan),  122°  1'; 

Kocas  Balingtang,  122°  8^;  Babuyan  Claro,  121°  56^;  Yolcan  Camiguin,  121°  52';  Volean  Didicas, 

122°  9';  y  Yolcan  Cagua,  en  el  N'E  de  Luzon,  122°  4^  Es  razonable  el  suponer  con  el  autor  que 
esta  notabilisima  linea  de  volcanes  indica  una  f alia  6  grieta  en  la  corteza  terrestre,  donde  debe  pro- 
bablemente  buscarse  el  origen  de  los  temblores  de  Batanes. 



BULLETIN  FOR  APRIL,  1909. 

89195  103 





METEOROLOGICAL  BULLETIN  FOR  APRIL,  1909. 

By  Rev.  Jose  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  monthly  mean  of  atmospheric  pressure  for  almost  all  the 
stations  throughout  the  Philippines  is  a  little  above  the  mean  for  April  of  the  preceding  year.  Yet 

that  of  Manila  differs  from  the  normal  of  this  month  by  —0.48  millimeter.  The  3d  and  4th  were 
the  days  of  highest  pressures  in  the  Archipelago,  while  the  lowest  pressures  were  generally  recorded 
on  the  last  three  days  of  the  month. 

The  monthly  mean  temperature  is  very  close  to  both  the  normal  of  this  month  and  the  mean  of 

April,  1908.  The  extreme  temperatures  as  observed  in  the  park  of  the  Central  Station  were  36.8"^ 
C.  and  20.4°  C,  the  former  having  been  registered  on  the  21st  and  the  latter  on  the  12th. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS, 
APRIL,  1909. 

Pressure. Temperature. 

Station. 

Depar- 
ture 
from 
April, 
1908. 

Tagbilaran   
Surigao   
Cebu   
Iloilo   
Ormoc   
Tacloban   
Capiz   
Calbayog   
Legaspi   
Atimonan   
Manila   
Olongapo   
San  Isidro   

Dagupan    
Bolinao   

Vigan    
Tuguegarao   
Aparri   

mm. 

758.50 
59.01 
58.93 
58.63 
58.86 

59.40 
59.47 
59. 57 

59.41 
59.19 
58.93 
58. 82 
58. 81 

58.78 
58.97 
59.09 

59.02 
59.57 

mm. 

40.53 
+  .58 
-f  .62 

+  .37 

+  .39 
4-  .55 
H-  .70 -f  .48 

.26 

.04 .18 

.40 

.03 

.43 

+ 

.25 

Highest  i 

mm. 
759.48 
60.06 
59.93 

59.84  : 

59.91  ' 
60.52 
60.72  ; 60.70 

60.92 
60.71 
60.45 

60. 27 
60.33 
60.45 
60.51 
60.73 60.51  ; 

61.28 

Day. 

Lowest 
mean. 

4 

12 

4  i 

3  i 

4  I 

12  : 

mm. 

757. 69 57.96 

57.94 
57.90 
57.99 
58.35 
58. 41 

58.49 

58.24 58.01 

57.91 
57.89 
57.70 
57.70 
57.90 
57.98 

57.68 
58.33 

Dav. 
Mean. 

30 
30 
20 
29 

30 

29 

29  I 29  I 

29 : 
28  ; 

28 

28 
 ' 

29  ; 29  j 

29,30 
28  I 

20  i 

27.4 
26.5 

27.4 28.1 
25.7 27.5 

27.4 26.3 
27.8 27.8 

28.2 27.7 

28.4 
28.4 28.3 
27.7 

28 
26.7 

Depar- 

ture 

from Highest. April, ! 
1908. 

1 

°C. 

OC.        1 

0 
33.8 

-  .2 

31.8 

+  .1 

32.6  i 

1         0 

35.1  * 

1         -  .4 
33.1 

1         -f  .6 

34.7 

I         -  .2 

32.5 

+  .4 

33.4 

Day. 

.6 

.1  
' 

.6 

-1.1  I 

33.5 35.5  I 
36.8  i 

35.9 

38      I 
37.8 

34.3  i 

34 

36.8 

34 

27 
29 
28 
28 

24 

7 

i,  29, 30 2 

30 

30 

21 

25 
25 

13,17 

18 
29 

18,21 25,26 
I 

Lowest. 

Day. 

°c. 

2L2 22 
2L1 25 
21.9 

7 
22.5 22 

17,1 
25 21.9 

7 
20.5 

21.4 
21.4 
20.4 
20.7 20.9 

21.4 
21.9 
22.5 20.6 

20.1 

18,22 
7 

10 

12 
7 

14 

12 
6 

10 

12 

Precipitation. — Almost  all  our  stations  in  Mindanao^  the  Yisaj^as,  and  southeastern  Luzon  have 
reported  a  total  amount  of  rainfall  below  that  of  April,  1908.  On  the  contrary,  for  a  good  number 
of  stations  in  central  and  northern  Luzon  we  find  an  amount  of  rainfall  higher  than  that  of  the 

preceding  year.  The  water  collected  during  the  whole  month  in  the  rain  g'auges  of  the  Observatory 
is  35.4  millimeters  above  the  total  for  April,  1908,  and  5.6  millimeters  above  the  normal  of  this  month. 105 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  APRIL,  1909. 

Station. 

Jolo   
Isabela,  Basilan   
Zamboanga   
Davao   
Cotabato   
Cagayan   
Dapitan   ^   
Butuan   
Tagbilaran   
Surigao   
Maasin   
Cebii   
Iloilo   
San  Jose  Buenavista   
Tuburan   
Ormoc   
Tacloban   
Capiz   
Borongan   
Calbayog   
Palanoc,  Masbate   
Romblon   
Laoang   
Gubat   

B 

0  . 

fHOO 

oS t 

73 

>> 

G 

ft « 
mm.   \ 

156.6 

mm.    I 

r  21.3  I 29.9 

-  89.3 

3.8 

86.6 

-^164.3 

150 

19.9 
27.4 
66.9 

-  55. 3 

15 

-  14.8 

135.8 

-137 

99 

-  27.4 

3.5 

—  40.5 

1 

-  14.3 

88.9 
+  79.5 9.7 

+    5.1 23.4 

-  12.1 

69.5 

-•22.5 

31.7 
97.9 
20.8 
0 

18.4 31.3 

8.9 

+  12.2  ! 

-110.1 
-123 

—  15.2 

—  55.7 
-137.8 

CIS 

'So 

mm. 

54.4 22.9 

1.8 36.1 
35.6 
12.7 

8.1 21.1 

4.4 37.6 
28.4 2 
1 49.5 

6.4 
19.6 
18.3 14.2 

34 8.1 0 

10.4 
10.2 5.1 

Station. 

s 

0  . 

^§ 

>i 

<A 

T^ 

3 

II 

0 

OJ 

H ft rt 

Sumay,  Guam   
Calapan   
Legaspi   
Virac   
Nueva  Caceres   
Batangas-^   
Atimonan   
Silang   
San  Antonio,  Laguna   
Manila   
Olongapo   
San  Isidro   
Tarlac   
Dagupan   
Bolinao   
Baguio,  Benguet   
San  Fernando,  Union   
Candon    
Vigan   
Tuguegarao   Laoag   

Aparri   
Sto.  Domingo,  Batanes  Is_ 

a 

mm. 
mm. 

33.9 6 
90.7 8 

37.7 

—93.5 

7 26.7 

—46 

10 

33.1 4 
.8 

-f     .8 

2 69.9 

—    .2 

4 
80.8 

+  75.8 
0 

15.5 

—94.4 

3 

35.4 

4-35.4 

4 

45.7 

+42.1 

3 23.6 

—19.8 

1 57.8 

+  7.3 

8 

55.1 

+13.7 

5 
48.1 

-i  30. 3 

5 

160. 4 
+12.3 

17 
0 

—44.7 

0 
0 

—  4.5 

0 

.3 

—  3 

1 

97.5 
5 

1.3 

—  4 

1 36.8 

+26. 6 

5 

169.7 

—82. 4 

10 
+2 

0 

+3 

—9 

+  4 
+2 

0 

-•5 -4 

+2 
+3 

—3 

—1 

:1 

-3 

mm. 

15.2 29.5 

14 
10.4 
17.3 

.5 

29.7 
53.8 

8.4 

31.5 
33.6 23.6 20.8 

39.6 34.8 

39.1 0 
0 
.3 

65 

1.3 12.2 64.5 

17 

3 
30 
29 23 

22 
22 
16 

29 

28 

17 
25 
17 

0 
0 
7 

24 

6 
6 

12 

DEPRESSIONS  AND  TYPHOONS. 

Xo  depression  or  typhoon  has  been  observed  in  the  Philippines  during  this  month.  On  tlie  7th, 

however,  our  weather  maps  seemed  to  indicate  that  a  low-pressure  area  of  hardly  any  importance 
came  from  the  Pacific  and  crossed  the  Island  of  Luzon  toward  the  China  Sea.  Yet  the  lowest  pres- 

sures were  registered  in  our  stations,  as  stated  above,  toward  the  end  of  the  month,  when  a  continental 

depression  was 'situated  far  away  in  southern  China  and  in  the  neighborhood  of  Formosa,  moving eastward. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  tcmperatura. — La  presion  atmosferica  media  de  este  mes  resulta  para  casi  todas  las 

estaciones  de  Filipinas  algo  superior  a  la  de  Abril  del  aiio  proximo  pasado.  Sin  embargo^  la  de  Ma- 
nila difiere  de  la  normal  en  — 0.48  milimetros.  Los  dias  de  mayor  presion  fueron  generalmente  el 

3  y  el  4:,  y  los  de  menor  presion  los  tres  liltimos  dias  del  mes. 
La  tempera tura  media  mensiial  difiere  muy  poco  asi  de  la  normal  como  de  la  media  de  Abril, 

1908.  Las  temperaturas  extremas  obsen^adas  en  el  parque  de  la  Estacion  Central  ban  sido  36.8°  C. 
y  20.4°  C.^  habiendo  sido  registradas  los  dias  21  y  12  respectivamente. 

Precipitacion  acuosa. — En  casi  todas  las  estaciones  de  Mindanao,  Visayas  y  sudeste  de  Luzon  ha- 
llamos  este  mes  un  total  de  lluvia  inferior  al  de  Abril,  1908.  En  cambio  un  buen  numero  de  las 

estaciones  del  centro  y  norte  de  Luzon  dan  un  total  mayor  al  del  ano  pasado.  La  cantidad  de  agua 

recogida  en  Manila  difiere  de  la  normal  de  este  mes  en  -f-  5.6  mm.,  y  del  total  de  Abril,  1908,  en  + 
35.4  mm. 

DEPRESIONES  Y  TIFONES. 

Xo  se  ha  observado  este  mes  en  Filipinas  ninguna  depresion  6  tifon.  Solamente  indicaremos 

que  el  dia  7  nuestros  mapas  del  ̂ tiempo  parecen  indicar  que  un  area  dilatada  de  baja  presion  proce- 
dente  del  Pacifico  cruzo  la  region  central  de  la  Isla  de  Luzon  en  direccion  al  mar  de  China,  como 

se  dijo  en  la  nota  ordinaria  del  tiempo  del  dia  8.  Con  todo,  las  minimas  presiones,  segiin  queda  indi- 
cado,  se  observaron  en  Filipinas  hacia  el  fin  del  mes,  6  sea,  cuando  una  depresion  continental  se  ha- 
llaba  en  el  Sur  de  China  y  alrededores  de  Formosa,  moviendose  hacia  el  este. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[<f)  =  14*  34'  41"  N:  X  =  120®  58'  33"  E;  barometer  above  sea,  14,2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Date. 

9   
10   

13   
14   
15   
16   
17   
18   
19   
20   
21   
22   
23   
24   
25   
26   
27   
28   
29   
30   

Mean_ 
Total  _ 

Departure  from normal   

Pres- 

sure, 

mean. 

mm. 
760. 09 
60.24 
60. 45 
60.26 
59. 62 
58.76 
58.26 
58.90 
59.13 
59.30 59.50 
60.13 
59.65 
59.25 
58.79 
58.55 
58.69 
59.04 
58.49 58.05 

58.48 58. 45 
58.31 
58.09 
58.59 
58.52 58.33 
57.91 
57.98 
58.05 

Air  temperature. - 

Mean. 

Maxi- 

mum. 

Mini- 

mum. 

758. 93 

27.4 
27.4 27.5 
27.7 
27.7 
27.3 
27.4 
27.5 
27.6 
28.6 
28 

27.1 
28.5 27.5 

29.2 27 28 

28.9 
28.9 
28.9 
29.1 
29.2 
28.7  i 28.6 
28.8 
28.9 
28.7 
29 
27.4 28.1 

33.8 
33.7 

33.6 34.3 

34.4 
33.2 32.3 
33.5 
33.5 34.3 
34.8 

34.3 
35.9 

34.2 36.5 

34 
35. 2 35.6 

36.2 36.6 
36.8 

35 33.6 

34.2 35.2 
35.3 

34.4 34.6 

32.3 

33.4 

21.4 20.8 
21.4 
21.9 21.6 

21.3 
22.7 
24.1 22 

23.6 
24.1 
20.4 21.6 
21.8 
23.6 
23.3 21.5 

22 
22.4 
21.7 23 
24 
24.5 
23.9 

23.4 22.7 23 

23.3 

24.5 23 

Underground  temperature. 

0.25  meter. 0.50  meter. 
1.50 meters. 

>  a.  m.  1  2  p.  m.  I  8  a.  m.   2  p.  m. 

27.9 

27.4 
28 

28.1 
28.2 
28.5 28.9 

29.2 28.9 

29.4 
29.7 29.1 

29 

29.4 29.8 

30 29.5 

29.8 

30.1 
30.2 
30.8 30.8 
30.8 

30.5 
30.1 
30.2 30.7 
31 

31.2 

30.2 

30.1 
30.1 
30.5 30.7 
31.1 

31.1 31.2 31.1 

31.9 

32 
32.2 
31.7 
32.  5 
31.8 
33.5 
31.8 
32.7 

33 33.3 
33.9 

34 
34 

33.1 32.9 

33 
32.9 

33 
33.5 31  6 

32.4 

°c. 
°C. 

28.4 28.9 
28.5 28.9 28.6 

29 

29 

29.2 28.9 
29.4 

29 

29.6 
29.3 

29.9 29.6 
29.8 

29.5 
30 

29.7 

30.2 

29.8 

30.3 
30 

30.3 
29.9 

30.6 30 
30.4 30.3 

31 

30.3 
30.8 30.5 
30.8 

30.4 

31 

30.8 
31.3 31 31.5 31.1 31.7 31.3 
31.8 31.3 

31.9 31.1 
31.4 

30.9 

31.4 
30.8 

31.2 

31 

31.3 31 31.5 
31.2 

31.4 
30.8 

31.1 
28.2 34.5 

—0.48  ; 

22.6  I 
29.6 32.2 

0.2 

2.50 

meters. 

°c.    ! 

27.8  ! 

27.8  ! 

27.9 

27.8  ' 

27.9 28 
28 
28 

27.9 28 

28.1 
28.1 
28.1 
28.1 
28.2 

28.2 28.1 28.5 

28.4 28.5 
28.6 

28.6 28.8 28.8 

28.9 
28.9 
28.8 
28.9 29 
29 

28.3 

27.8 27.8 
27.8 

27.8 
27.9 

27.9 27.9 
27.8 
27.7 
27.9 
28 

27.9 
27.9 
27.9 
28 
27.9 
27.9 

28 

27.9 
27.9 27.9 
28 
28 
28 
28 
28 
28 

28 
28 

Rela- 

tive 
Vapor 

pres- 

itv, 

sure, 

mean. mean. 

Per  ct. 

mm. 

67.7 
18 69.6 

18.4 
72.5 

19.5 
73.4 19.9 66.4 17.8 

Evaporation.  2 

74.1 

71.8 
73.2 
74.2 

69.4 
66.6 

66.1 
60.1 

71 
64 76.7 
67.1 

64.4 64.8 

60.6 
65.6 
68.7 
74.2 
73.5 

67 60.6 

65.2 
71.2 
80.5 
71.7 

19.9 

19.3 19.8 

20.2 

19.7 
18.5 
17.3 

16.8 19.2 
18.5 

20.2 
18.3 
18.4 18.8 17.3 

19.2 20.2 

21.4 21.1 

19.2 
17.4 
18.7 

21 

21.6 20 

Free 
expo-  'shelter, 

sure,  I  total, 
total.   I 

mm. 
4.4 

4.4 
3.4 
4 4.6 

3.5 
3.6 
3.1 2.8 

3.6 

4.4 4.5 
5.7 
3.6 
4.4 2.4 
4.7 

5.8 
4.8 

5.2 4.2 

4.2 
3.3 
3.3 4.5 

5.4 

4.3 

3.7 
1.9 

3.4 
69.1 

-0.5 

19.2 

-0.3 

4 121.1 

Wind. 

I  direction. i  Total 

}  move- 

ment. 
Maxi- 

mum 

hour- 

ly 

veloc- 

ity. 

1       E  quad. ESE 2            _            _ 
3       SE,  W 4   ESE 
5           _      . ESE 6   wsw 

7  _     ___       ' 
N 

8 Variable 
9   SW  quad. 

10  _      SSE,  WSW 
11                   

SE 12   ENE,  SSE 
13       __     - 

SE 
14          __      .  . 

E,  ESE 15   SE  quad. 
16   

NE 17          __        ESE 18   

SE 
19   

SE 
20   

SE 

'21   

SW  quad. 22   SE,  SW 
23  _      SW  quad. 24   

.    ESE 25-          
SE 

26 

SE 27   W 
28          SW  quad. 

Variable 29   
30          _        N 

Mean   

Km. 
246.5 
255 
179.5 
208.5 
248.5 

262 350 
143. 5 
195.5 
156.5 
239.5 
222. 5 
286 

181.5 
177.5 
177 
247 286.5 

192. 5 155 

161 207 
217.  5 179.5 
164.5 
262.  5 
199.5 
188.5 

117 132.5 

Km. 
22.5 25 

17 18 

23.5 
31 
21.5 

16 19 
14.5 
25 

17 23.5 
17 
15 
21 
25.  5 
25 

17 

16 

17 
19 21 

15.5 

16 
24 18.5 21.5 

20.5 
13.5 

Direction 
at  the 
time  of 

the  maxi- 
mum 

velocity. 

E 
ESE 
W 

WNW 
SE  by  S 
WSW 

W 
ESE 

SW WSW 

SE SE 

SE NNW 

SSE NE  by  N 
SE 

SE 
SE ESE 

WSW 
W WSW 

SE 

SE SE W 
SW 
SE 

SE  bv  S 

Clouds. 

I  Prevailing  form  and  its  direction. Amount, 

mean. 

208 
19.9 

Total  _ 

0-10. 

3.8 
2.3 
2.9 
1.6 

.5 
1.9 

1 8.6 2.3 
2.6 

3.5 
4.2 2.3 
4.8 4.5 

6.2 
6.2 4.4 

3.4 
3.1 3.8 
5.1 
5.8 
4.3 
4.9 
4.7 

2 
2.9 

8.1 
3.6 

Sun- 

shine. 

Upper. 

Lower. 

A.-Cu. 

Ci.-Cu. 

Ci. 

E  by  N 

Ci.-S. 
Ci.-S. 

Departure  from normal   

-0.1 

A.-Cu. 

Ci. 
Ci. 
Ci.-S. 
Ci. 
Ci. A.-Cu. 

Ci.-S. Ci.-S. 

Ci. 
Ci. Ci. 

Ci.-S. Ci.-S. A.-Cu. 

Ci.-S. 
Ci.-S. Ci. 

Ci. 
Ci. A.-Cu. 
Ci.-S. 
Ci.-S. 

SW E 

NNW 
ENE NW 

Cu. 
Cu. 

Cu. 

Cu. Cu. 
Cu. Cu. 

Cu. 
Cu. Cu. 

Cu. Cu. 

Cu. Cu. 

Cu. 
Cu.-N. Cu. 

Cu. 
Cu. Cu. 
Cu. 

Cu. Cu. 
Cu. 
Cu. 

Cu. 
Cu. Cu. 

Cu. 
Cu. 

E 
E  bv  S 

'  E 

EbyS 

SE 
ESE 

E 
E 
E 
E 

ESE E 
E 
E 
E 
E 
E 
E 
E 

EbvN 
E 

Rain- 

i  fall, 

24  hours 

!  begin- 

I  ning 

!  mid- 

i  night. 

h.  m. 8  10 
10  00 

10  15 
10  30 

10  35  i 

10  00  ; 

10  30  ; 4  30  ! 10  05  i 

8  00 
9  50 
9  20 

10  55 
8  00 
10  05 
7  25 

10  00 
9  55 

10  20 9  20 
10  00 
9  55 
7  25 

8  25 10  15 
10  00 
11  10 
10  10 
4  40 

9  45 ►  19 

279  30 

31.5 .3 

1.3 2.3 

35.4 

-f5.6 

Miscellaneous. 

=°  ©  a.  /-o  p. 
-Q°  =2  a.  /'°  ̂   p. 

=  ooa. 

=°a. 

=°  a.  /''^  CO  ̂   p. 

=°  a.  T°  ̂ °  p.  oo 

=  a.  ̂   i/o  p.  CO 
-a°  =°  a.  7  o  p. 

OO^  p.  =^ 

a.  p. 

E  a. /°  p.  oo  a.  p. 

=  a. 

=°  a.  /-o  oo  <  p. 

=  a.  d°T2  /Op 
=  a.  T°  ■<  p. =  oo  a.  d°  p.  o =°  /°  oo  a. 
=°  a.  /o  a.  p. 

=°  a.  <,  p. 

=  a. 

^°  a.  0°  p. =°  oo  a.  r^  #'  p. 
#°  =o  a.  oo  T°  <j 

=  a.  T  p. 

xio  =  a. 
x°ep. 

=  a.  ̂ °  p. 

=  a. 

=°r'^a.#r^p./-c 

=  a.  #  r^  p. 

*  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
*  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

l(f)Z=Q^  38'  N;  X  =  123*  51'  E;  barometer  above  sea,  21.8  meters;   gravity  correction  not  applied,   —1.86  mm.] 

Day. 

Temperature. Wind. Clouds. 

^  bt) 

Miscellaneous. 

i 
a 
1 
s 
S r 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 
17 18 

19 20 

21 
22 23 
24 
25 
26 

27 28 

29 

30 

Mean 

m7n. 

759. 26 
59.19 
59.41 
59.48 
59.17 
58.49 
57.98 
58.55 
59.04 
58.99 
59.04 
59.43 
58.77 
58.38 

58.12 
57.90 
57.93 
58.83 

58.42 
57.99 
58.24 
58.44 
58.16 
58.08 
58.40 
58.24 
57.91 
57.75 
57.72 
57.69 

26.3 

27 
27.3 
27.3 
26.9 27 
27 

27.1 
26.6 
27.1 
27.6 
28 
27.6 
26.8 
27.1 

27.6 
27.8 

27.2 
27.4 
27.1 
27.7 

27.2 27.9 

27.2 
27.5 28 

27.8 28 

22.9 
27.8 

29.7 
31.5 
32.4 
30.5 
31.3 
32.9 

33.2 
33 
32.3 
32.7 
32.9 
32.8 

31.4 
31.4 

31 31.6 
30.6 

32.2 
33.2 
32.9 
33 33 

32.4 
33 

31 
33 

33.8 
32.8 

33 
30.1 

22.1 

23 
22.5 
23.6 24 

22.3 
22.5 
22.5 

21.5 
22.3 
22.6 
23.1 
22.3 

23.5 23.8 

23.9 
24.2 
21.8 23 

21.9 
22.7 

21.2 
23.2 
22.1 
22.8 

23.1 
23.3 
23.6 23 

23.8 

P.ct. 
78.4 

74.2 72.8 

80.1 82.9 
75.8 

79 
74.2 
73.7 
70.2 68.6 

66.7 
70.2 
81.3 
80.2 79.2 72.8 
71 

74.1 
73.3 73 

75.8 
75.3 
71.5 

71.2 74.5 

74.7 
73.8 73 

74.2 

NNE 

NNE,  SE 

SE NNE,  SE 
Variable 

N  quad. 
NNE,  SE 
Variable 
NNE,  SE 
Variable 
NNE,  SE 

SE 
SE Variable 
NNE 

Variable 
NNE,  SE 

NNW,  WNW 

N  quad. 

N,SE Variable 
NNE,  SE 

WNW 

SE Variable 
NNE,  SE 

SE 
NNE,  SE 

SE 

0-12. 

1.8 
2.2 

2 
1 
1.5 

1.7 

1.5 1.8 

2 
1.3 
1.8 1.5 

1.7 1.5 
1.8 1.8 

2.2 
1.8 

1.8 

2.2 
1.8 
1.8 
1.5 
1.7 
2.2 2.8 
1.8 

2 
2 
1.8 

0-10. 

6 

4.2 3.7 
8.7 
6.7 
4 
3.3 2.8 
2.3 

3 
4 
3 
5.8 6.8 

8.7 
7.8 

6.7 
3.5 2.8 2.8 

3.3 

5 
4 
3.8 
3.8 4.8 

3.5 
5.3 
4 
4 

Ci.-S. 
Ci.-S. 
Ci.-S. 

S.-Cu.                 E 
S.-Cu.                 E 
Cu.                  NE 
Cu.-N.                E 
Cu.-N.                E 
Cu.          NE,  NW 
Cu.             NE,  W 

Cu.,  Cu.-N.     NE Cu.                   NE 
Cu.                   NE 
Cu.                     E 
Cu.              E,  NE 

Cu.,  Cu.-N.     NE Cu.-N.,  N.  NE,  E 
Cu.-N.         E,  NE 
Cu.-N.                 E 
Cu.-N.         E,  NE 

Cu.              E,  NE 
Cu.                      E 
Cu.             NE,  N 
Cu.-N.              NE 
Cu.                      E 
Cu.              NE,  N 
Cu.              NE,  E 
Cu.              NE,  E 
Cu.              E,  NE 
Cu.              E,  NE 
Cu.                      E 
Cu.                   NE 
Cu.                     E 

mm. 

0.3 

~'3~6" 

2.8 

"4A~ 3.6 

.3 

d°  a.  /'°  d  p. 

o°«p. 

#  a.  ay  p. 

=°a. 

dop. 

d«  0°  <,  p. d°a. 

jr^p. 

T°  S^°  p. 

A.-Cu. 
A.-Cu. 

Ci.-S. 

Ci.-S. Ci.-S. 

Ci.,  Ci.-S. Ci.-S. 
Ci.-S. Ci.-S.,  Ci. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.                 W 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

758.50 27.4 32.2 
22.8 74.5 1.8 

4.6 

Total 
15.0 

i 

SURIGAO. 

[<^  =  9*  48'  N;  X  =  125*  29'  B;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,   —1.86  mm.] 

mm. 

°C. 
°C. 

°a 

P.ct. 

0-12. 
0-10. 

mm. 

1 759. 83 26.2 29.5 
22.8 

85.7? 
E,  ENE 

1.5 7 
A.-Cu. 

NE Cu. E 
4.6 #°  /'  a.  d  p. 

d°#o=oa.iiCp. 
2 59.62 

27.3 
30.7 

23.5 
81.3 E  quad. 

1.7 
5.5 

A.-Cu. 
NE 

Cu. 
E 

3 59.92 
27 31.1 22.3 

81.8 
NE 

1 4 
A.-Cu. 

SR 

Cu. ENE 

2.8 ii»  =  a. 

4 
5 

59.77 
59.63 

26.3 
26.6 

30.5 30 24 24.1 88.3 
88.5 E,  NE NNE,  E 

1.5 

1.5 
8.5 
7.8 

Fr.-N. 
N. 

E 
■    ENE 

37.6 

5.1 

=°  #°  a.  •>  p. 

•^  T°  a.  n.  %^  p. 
A.-Cu. 

6 
7 

58.85 
58.40 

26.4 
26.5 

31.4 

31.2 

22.5 
22.5 

86.2 83.3 

NNE,  E 

ESE .5 
.8 

1.5 

1            2.3 

Cu. 

Cu. 

ii«a. jQ.2  a.  p. 

Ci.,  Ci.-S. 8 59.24 26.1 30.9 21.9 
82.6 ESE 1 i            2.7 Fr.-Ci. 

Cu.  ESE 

n*  a.  p. 

9 59.78 26.2 30.2 21.2 80.3 
E,  ENE 

.8 
2.8 

Ci.,  Ci.-S. Cu. 
ESE 

n.^  a.  p. 

10 
59.52 26.6 

31 
21.5 

80.7 ENE,  ESE 1.3 1           3.2 Ci. Cu. E 

n.^  a.  p. 

11 59.58 26.5 31.1 22.1 
82.2 NE  quad. 1.2 5.3 

Ci.,  A.-Cu. 
Cu. E 

112  a.  nP  p. 

12 60.06 26.8 31.2 22.2 81.3 
NNE,  ENE 

1.7 
3.3 

Ci.,  Ci.-S. Cu. 
NE 

D  2  a.  11°  p.            1 13 
59.27 26.2 29.6 

23 

86 Variable 1 i            5 Ci. NE 
N.-cf. 

ENE 29.2 
n^  #2a.  ̂ o  p,       1 

14 59.09 25.1 30 
23.5 

91.8 E  quad. 1.2 
9.5 

Ci.-S. N Fr.-N. E 
16.8 •^  a.  p. 

15 
58.52 26.2 30 

23 

84.7 E 
1.5 

7.5 Ci.-S. N Cu. E 23.4 
11°  a.  #°  p. 

•=a.r^T°#°p. 

16 
58.49 26.3 30.5 23.5 87.1 

E  quad. 1.8 8.3 Ci.-S. ,   NE Fr.-N. ENE 
11.2 

17 

58.63 26.4 30.7 22.9 83.8 NNE,  SSE 
1.5 

5.2 Ci. NE 
Cu. 

ESE 
xia=oa. '  °#°p. 18 

59.21 26.4 30.5 21.5 
83.3 NE  quad. .8 

5.2 
Ci. 

NE 

Cu. 

SE 

112  a.  p.                   { 19 
58.76 26.2 29.5 22.8 

85.2 
NNE .8 

4.2 

Ci.,  A.-Cu. 
Cu. N 

=  a.  112  a,  p. 
20 

58.43 26 
30 21.5 

83.3 Variable 1 3.5 
A.-Cu. 

E Cu. NE ii2  a.  n  p.              j 21 

22 
23 

58.84 
58. 86 
58.78 

27. 2 
26.6 27 

30.8 
30.8 

30.7 

23.1 
24.1 23.1 

81.2 

85.2 79.7 

ENE 

E  quad. 

E,  SSE 

1.3 
1 

1.2 

3.5 3.8 2.5 Cu. 
Cu. 
Fr.-Cu. 

E 
E 

"b~r 

112  a.  up. 

n  #o  a.  ii2p. 

d°  112  a.  n  <|  p_ 

Ci. 24 
58.76 26.4 30.9 

22.2 80.8 
E,  ESE 1.2 

4 Ci. N Cu. E 

112  a.  11°  <  p. 
25 

58.88 26 30.5 21.1 82.4 E 

.8 
4.3 

Ci. 

N Cu. E #2  a.  11°  p. 26 
58.72 26.2 30.8 23 85 

SE .8 

5.3 
A.-Cu. 

S 
Cu. 

E 112  a.  d°  11°  p. 27 
58.39 26.5 31.3 22 85.1 Variable .8 

3.2 
Ci. NE Cu. 

112  a.  11°  p. 28 
58.28 26.8 

31.1 22.9 83.8 
E,  SSE 

.8 3.8     Ci. NE 
Cu. 

E 
112  =  a.  iQ.o  p. 

29 58. 10 26.8 31.8 21.8 82.8 
ENE .8 

1.7 
Ci. Cu. <^  a.  D  2  a.  p. 30 

Mean 

Total 

57.96 26.8 31.1 22.4 83.3 Variable    ! 1 3 Ci. 
Cu. 

N 

n.~  a.  n.  p. 

759. 01 26.5 30.6 22.6 83.9 
1.1 4.6 ~  " 

135.8 
1 1 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CEBU. 

[</)  =  10**  18'  N;  X  =  123'*  54'  E;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  —1.84  mm.] 

Day. 

i 

Temperature. Wind. Clouds. 

ii 

It 

Miscellaneous.     I g 
1 

a 
1 s 
S 

Prevailing 

direction. Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 

1      I 

\  5 6 
7 
8 
9 10 

1  11 
12 13 

1  14 
15 

1          16 

i  17 
18 
19 
20 21 
22 
23 

24 25 

26 
27 
28 

29 
30 

Mean 

Total 

mm. 

759. 84 
59. 86 
59. 92 
59.93 
59.43 
58.88 
58.35 
59. 07 
59.61 
59.53 
59.72 59. 89 
59.28 
59 

58.66 
58.33 

58.58 
59.13 

58.69 
58.24 
58.68 
58. 76 
58.55 
58.57 

58. 72 
58.51 
58.26 58 

58.05 

57.94 

26.9 
26.5 

27.4 
27.4 
27.4 
27.3 
26.9 
26.8 
26.8 

26.8 
27.5 
27.6 

28 
27 

27.4 
28.1 
27.6 

27.4 
27.4 

27.4 26.9 

27.1 
27.4 
27.1 

27.6 
28.3 
28 

28.4 
27.8 

28.2 

30 

29.4 

31 
30.5 
30.2 32 

31.1 
30.2 
30.5 
30.9 30.9 

30.3 
31.5 
30.5 

30.9 

31 30.5 
30.5 

31 30.6 
30.9 
30.8 

30.5 
31 

31 

32.5 

31.4 
32.6 
31.8 
32.3 

22.9 

24.2 
23.7 
24.3 
24.6 
23.9 

21.9 
23.4 

22 22.4 

24.4 23.5 

24.4 24.6 
24.8 

25.4 24.4 
23.3 
23.4 
23.4 
23.4 
23.4 
24.9 
23.5 
23.7 
23.9 
23.9 
25 

24.5 
23.9 

P.ct 

77.2 
77.3 

74.2 77.8 
77.1 
78.6 
75.5 
75 

73.2 71.8 
70.3 
71.8 

73.8 
79.3 

76.6 
74.5 
70.9 
75.8 
75.8 
73 

67.3 
74.9 
72.5 
71.5 

68.2 71.3 
74.5 

74.2 72.2 
70.2 

NE  quad. 

N,ENE NE,  E 

ENE 
NEquad. 

E,ESE Variable. 
E 

E  quad. 
NE  quad. 
NE  quad. 
NE  quad. 
NE  quad. 

E  quad. 
NE  quad. 

E  quad. E 

NE  quad. ENE 
E 

ENE,E 
ENE 
E 
E 

NE  quad. 

E  quad. E 
ENE 
ENE 

Variable. 

Km.  p.  h. 
12.8 11.8 

11.2 
11.7 
10.8 

6.3 7.5 
9.2 
8.9 
9.9 

1        10.6 1        12.7 1        11.6 
11.5 
10.6 

'        10.9 

10.1 

1        10.1 

1          9 
1          8.8 i          8.7 

i          8.9 

8.6 i          9.2 11.2 
9.3 
9.6 
6.6 
8 
8.3 

0-10. 

4.3 

4.2 

3.2 

4.8 
4.3 
2.3 

2.3 2.5 

2 
2 2.5 

2.8 
4.2 
5.3 
5.5 

6.3 
4.2 3.3 

3.2 
2.5 
2.7 
2.5 
3.5 2.5 
2.5 

3 
2.3 
2.8 
2.8 
3 

A.-Cu.                E 

Ci. A.-Cu.             NE 
A.-Cu.          ENE 
Ci. 

Ci. Ci. 
Ci. Ci. 

Ci. 

Ci. Ci. 

Ci. 

Ci. 

Ci.,  Ci.-S. 
Ci. 

Ci.,  Ci.-S. 

Ci. 

Ci. 
Ci. 
Ci. 
Ci. 

Ci.,  Ci.-S. 
Ci. Ci. 
Ci. 
Ci. 

Ci. 
Ci. 
Ci. 

Cu.                ENE 
CU.,S-CU.,NE,ENE 
Cu.           ENE,  E 
Cu.           ENE,  E 

Cu.,  S-Cu.          E Cu.                      E 
Cu.                     E 
Cu.                     E  , 
Cu.                     E 
Cu.                ENE 
Cu.                      E 
Cu.                ENE 

Cu.,  N-cf.    ENE 
Cu.,  Cu.-N.        E 
Cu.,  Cu.-N.        E Cu.                     E 
Cu.                      E 
Cu.                      E 
Cu.                      E 
Cu.                ENE 
Cu.                     E 

Cu.,  S.-Cu.         E 
Cu.,  S.-Cu.         E Cu.                      E 
Cu.                      E 
Cu.                     E 
Cu.                     E 
Cu.                      E 
Cu.                      E 
Cu.                  NE 

mm. 

"i"5" 

___ 

=  n  a.  oo  a?  p. 

=-rL  a.                    i 
=  n  a.  #/'o  <  p. 
=  iia.  r^p. 
=  112  a.  oo  p. 
=°  xi2  a. 

=°  a.  oo  /'°  p. =  n  a  /o  oo  p. 
=  a.  oo  p. 
=  a.  OO  p. 

=  jQ.  a.  oo  O  p. 

=  •°  ̂ .  a.  <  p.     1 

-a-  a.  <,  p.              ( 
=  a.  r^  .^  p. 

=°  a.  O  ̂   p. 

=  jQ.°  a.  oo  p. =^  n.^  a. 

=  a.  m  p. =  ri.  a.  r^  p. =a.  oo  p. 

=  a.  <,°oop. 

=°  nsi. 

=  a.  oo  p. 

11°  a.  oo  p. 

=°  a.  ̂   p. 

=°  11°  a.r^o  <^  p. =  a.  T  P- 

=  ja.  a.  r3°  ̂   p. 

758.93 27.4     30.9 23.8 73.9 9.8 
3.3 

3.5 
i 

ILOILO. 

l4f  =  W  42'  N;  X  =  122*'  34'  E ;  barometer  above  sea,   6  meters;  gravity  correction  not  applied,   —1.84  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 

14 

15 16 

17 18 

19 
20 21 

22 23 

24 25 

26 
27 
28 
29 

30 
Mean 

Total 

mm 
759. 39 
59.60 

59.84 
59. 72 
59.38 
58.72 

58.21 
58.63 
59.06 
59.04 
59.23 
59.64 
59. 09 
58. 58 
58.36 
57.96 
58. 19 
58.  70 
58.34 
57.90 
58.24 
58. 43 
58.33 
58.06 
58.33 
58.23 
58.02 
57.94 
57.91 
57.92 

758.  63 

27.5 

27.6 
27.9 

28.2 28 

27.6 
27.4 
27.7 
28.3 

27.9 
27.8 
27.8 
28.1 
28.5 
27.8 

28.4 
28.4 
28.1 

28.5 28.5 
28.4 
28.2 
28.2 
28.6 
28.3 28 

29 28 

27.6 
27.5 

28.1 

°C. 

32.5 

32. 5 
33.5 

33.4 
33.6 
33.6 

33.8 

34 3J.8 
33.6 

33.4 33.5 
33.5 
33 
32.5 
33.5 
33.5 

33 

34.1 

34 

34.6 

35 

34.1 

34.2 

34 34.2 
34.5 
35.1 
33.6 
34.4 

°C'. 

24 
24 
24.1 

24.5 24.5 

23.4 22.9 
23.6 

24.1 
23 
23.8 

23.6 
24.5 
25.1 
24.5 

25 
24.9 

24.5 24.6 

24.6 
23.9 

22. 5 

24.2 23.5 
24 

23.4 24.6 
25 24 

P.ct. 
68.8 

70.2 72.5 

71.5 
70.2 

71.7 
74.7 

75 
65.2 
64.2 64.1 

63.2 
70.8 
72.8 

74.8 
74.8 
68.5 
69.3 
65.3 

66.1 62.3 

60.7 67  8 

62 61.2 
61.2 
64.2 70.7 
74.5 
74 

68.4 

N,  ENE NE  quad. 
NE  quad. 

N,ENE 
N,ENE NE  quad. 
Variable 
Variable 

NE  quad. 
NE  quad. 

N,  ENE 
N,ENE NE  quad. 

N,  ENE 
N,  NE 
N,  NE ENE ENE 

NE  quad. 
N,  ENE 
N,  E 

N,  E NE  quad. 
ENE 

N,E 

N,  ENE 

N,  E Variable 

NW Variable 

Km.  p.  h. 14.8 
14.5 
12.7 

15 
14 

10.7 
11.8 
13.1 14.6 

11.4 

10.3 

9.6 
11.6 

11.6 
10.4 

10.4 

8.6 6.9 

7.4 9.4? 10.  5? 10.3? 

9.7 
6.6 

7.5 

10.4 

0-10. 2. 

3 

2. 

4. 
4. 

3. 

4. 
3. 
3. 

1. 

2. 
2. 

3. 

6. 

7. 

6. 

4. 
4. 

3.7 

Ci. 

A-Cu. 

Ci. 
A.-Cu. 

Ci.,  A-Cu. 
Ci. 

Ci.-S. 

Ci. Ci. 
Ci. Ci. 

Ci. 
A.-Cu. 

Ci.-Cu. 
A.-Cu.,  A.-S. A.-Cu. A.-Cu. 

Ci.,  Ci.-S. 
A.-Cu. 
Ci.     , 

Ci. 
Ci. Ci. 
Ci. 
Ci. 
Ci. 
Ci. 

Ci. 

Ci. 

Ci. 

SSE 

Cu. 
Cu. S.-cf. 

Cu.       • 

S.-Cu. 

Cu. 
S.-cf. 

Cu. 

Cu. Cu. 
Cu. 
Cu. 

Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu.,  Cu. 

Cu. Cu. Cu. 

Cu. 
Cu. 
Cu. 

Cu. 
Cu.,  S.-Cu. Cu. 

Cu.,  S.-Cu. Cu. S.-cf. 

Cu. 

ENE 
NNE 

NE 
N 

NE 

NE 

OO  p. 
-Q-2=a.oo2e2T°p. 

n  =2  a.  ̂   p. 

oo'-p. 

oop. 

002p. 
oo  p. 

^c
P-
 

<^  •p. 

°  <  p. 

oop. 
11°  =°  a.  oo  p. 

ooT  ̂   P- 
rL°a. 

^P. 

-CL°  a.  r  ̂   <  p. 

^  n  a.  r  d°  p. 

na. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

ORMOC. 

[(^  =  11*'  00'  N;  X  =  124''  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied,  —1.83  mm.] 

1 
2 

Temperature. 

'6 

H pa 

Wind. Clouds. 

1^ 

Day. a a Prevailing  form  and  its  direction. 

Ceo 

Miscellaneous. 

i a 

1^ 

Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 

^.5 

eg 

£ ^ ^ s 
Upper. 

Lower. 

d'S) 

. 
mm. 

°C. 

°a 
°a 

P.  cL Km.  p.  h. 
0-10. 

mm. 

1           1 759. 74 26.2 32.4 
21.8 70.2 

E  quad. 6.5 
1.3 

Ci. 

Cu. 

E 

jCl  a.  oo  p. 

1            2 59.84 25.6 30.7 20.1 76.1 Variable 6 3 
Ci.,  A.-Cu. 

Cu. 
E 

rL  d  a.  T  ̂   p. 

na. 3 59.83 25.8 32.3 
21 77.7 

N,  SSW 
6 

2.5 
A.-Cu. 

Cu. 

E,  ENE 
4 59.91 26.7 31.7 22.1 74 Variable 6.7 

4.3 

A.-Cu.                E 

Cu. 

E 

i3.  a.  <  p. 

Ha. 
5 59.49 26. 2 31.5 

20 
73.5 

NNE,  S 

6.4 

2.2 A.-Cu.           ENE 

Cu, 

6 58.75 25.4 30.3 19.9 
79.8 Variable 6.6 2 Variable 

Cu. 
Ha. 

7 58. 39 25.1 30.5 19.9 80.8 NE 
6.6 2 A.-Cu.          NNE 

Cn. n.  a.  cxD  p. 

8 58.86 25.1 30.8 20.1 
75.7 

E,  SSW 8.9 1.2 
Ci. 

Cu. 

NE 

n  a. 

9 59.46 25.7 
32.7 

18 

69.2 S 
9.7 

.3 Ci. 

Cu 

Ha. 
10 

59.46 24.7 
33 

18 71.7 
N,SE 

8.3 

2.8 

A.-Cu.        NE,  E 

Cu 

E 
11 59.54 25.2 

31.9 18.3 74.7 
N,  SSW 

7.1 2 
Ci.-S. 

Cu. 

ENE 

H  a. 

12 
59.82 26.3 

31.2 20.2 70.4 Variable 
7.4 

2 Ci. 

Cu 

ENE 

<j  p. 

13 59.14 26.2 
30.8 22.7 76.5 

SSW 6.2 
5 

A.-Cu. 

Cn. 

E 

0.5 

14 
58.81 26.1 31.7 22.2 

79.9 
Variable 8.3 7 A.-Cu.                E 

Cu. 

E  quad. 

19.6 #a.  p.  d  ̂   Tp. 

•  a.  <C  p. 
15 

58.62 
26.2 

31.2 22.5 79.7 ESE 

7.3 

6.5 A.-Cu.              SE 

Cu. 

ENE 16 
58. 25 25.4 31.3 

21.3 83.5 
NNE,  S 6.8 

•       3.5 

A.-Cu.                E 

Cu. 

E 

2.8 

Td^^p. -a  a.  <,op. Ha.  d  #  p. 
17 58.42 26.3 32.9 20.8 

71.3 Variable 
6.7 

2.8 
Ci.                    NE 

Cu, 

E 18 
59. 18 24.8 30.5 19.3 

80 

NNE 
5.2 

3.2 Ci. 

Cu. 

E .5 19 
58.72 

25 
30.5 19.8 

J^O 

SSE 

7 
2.7 A.-Cu. 

Cu. 

E 
H  a. 

20 
58.14 

26.4 
31.3 

20.3 71.2 
N,  SSW 

7.5 2.2 Ci.,  A.-Cu.         E 

Cii. 

E 

H  a.  T  p. 

Ha. 
21 58.66 25.7 

30.5 
19.6 

72.5 
Variable 

9.3 
.7 

Ci. 

Cu, 

1          22 58.55 25.4 
31.5 17.8 72.3 Variable 

8.7 

2.3 A.-Cu.            SSE 

Cu, 
H  a. 

23 
58.48 25.2 

31.1 
19.5 75 Variable 

8.1 
2.2 Ci. 

Cu. 

NE,E 
H  a. 

24 
58.39 25.9 33.1 19 68.6 S 

8.9 

1.8 
Ci. 

Cu. 

ENE Ha. 
25 

58.71 24.4 31.2 17.1 75.7 

N,  SSW 
7.3 

1.3 
Ci.                      E 

Cu. 

H  a. 

26 
58.49 

25.9 31.7 19.7 73.7 Variable 7 2 
Ci. 

Cu 

E 
Ha. 

27 
58. 13 26.2 

31.5 
21 

77.8 

SSW 

6      • 

3.2 Ci. 

Cu.- 

N.              NE 

H  a.  d  <  p. 

H  a. 
28 

58.06 26.1 31.7 20.8 77.5 Variable 6 

2.5 

Ci. 

Cu. 

ENE 29 
57.99 26.2 31.2 21.9 76.1 S 

6.7 

2.5 A.-Cu. 
Cu 

NE 
Ha. 

30 

Mean 

Total 

58.01 
2.5.3 

31.4 20.5 81.5 Variable 5.8 4 A.-Cu.              SE 
Cu. 

E 

O  <  dp. 758. 86 25.7 31.5 20.2 75.6 
7.2 

2.7 

  —  --           1 

J i 

23  4 

1 ! 

TACLOBAN. 

l<t)  =  ll''  15'  N;  X  =  125*'  00'  B;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied,  — 1.82  mm.] 

mm.    j   °C. 
°c.  1  °C. P.Ct. 

0-12. 

j      0-10. 

1  mm. 

1 760. 22 27.2 33 22.9 72.8 
E  quad. 0.5 

3.8 
Ci.-S. 

S.-Cu. 
ENE   

H2a. 

2 
3 

60.33 
60.40 

27.4 
27.5 

32.8 

32.5 23.2 
23.7 

75 
73.8 

SE  quad. 
Variable 

.7 

.  7 

!            4.7 
4.5 Cu. 

Cu. 

E  ' 

h2  a 
Ci.-Cu. 

ENE 

E  quad. 

H^  a. 

4 60.42 28.1 33.2 23.7 73.2 E 

.  7 

6.5 

Ci.-Cu. E Cu. E 

w-  a. 

5 60.06 27.3 33.5 
23.3 

74.8 
Variable. 

1.2 

i            3.3 

A.-Cu. 

E 
Cu. 

E,  ENE 
6 59.27 

27 
33.2 22.5 75.2 SE  quad. 

.7 
i            1.7 

S.-Cu. 

H^  a. 

I 58.62 
59.42 

27.4 
28 34.7 

33 21.9 
23.7 

75.2 
72.7 

SSE 
SSE 

.5 
1.2 

4.2 

4 

S.-Cu. Cu. 
NE 
ESE 

H2  a 

Ci. 9 60. 12 28..  2 
33.1 25.2 67.6 

SE  quad. 1.5 

2.5 
Cu. 

ESE 
10 

11 59.96 
59.94 

27.9 27.8 
32.5 
33.5 

23.8 
23.8 

70.8 73 S 
ESE 

.8 

.8 

1.8 
2.7 Cu. 

Cu. 

SE 

ESE 

H2  a. 

12 60.52 
27.3 33.5 

23.1 75.2 

SSE 
.8 3.2 

Ci.,  Ci.-S. 
Fr.-Cu E 

2.3 H  a.  /-^  #  p. 

•°a./'#p. 13 

59. 72 26.5 
32.5 

23.8 81.1 E  quad. 1.2 
6.3 

Ci.,  Ci.-S. 
Cu.-N. E 

5.6 

14 59. 28 27.8 33.5 24.3 78.2 SE  quad. .8 

6.3 

Ci. 
Cu. 

ESE 
15.8 

15 
59. 21 26.6 

31.2 23.8 84.5 
SE  quad. .8 8.2 Ci.-S. 

SW 
Cu.-N. E 

4.1 

9  a.  p.  r^  p. 

16 
58.83 27.2 

32 

24.1 80 SE  quad. 

.5 

5.8 

Ci. 

SW^ 

Cu. 
E.  ESE 

6.9 
•oa.p.Tp. 

o°  e°  a.  p. 

H^  0  JT^O  g^ 

17 
59.10 27.8 32.5 24.4 74.2 SE  quad. 

.5 

5.2 
Ci.-S. 

SSW 

Cu. 
E 18 

59. 66 26.6 31.5 
23.8 79.2 

E  quad. 
.3 

5 Ci.-S. 

SW 

Cu.-N., 

Cu.        E 1.8 
19 

59.23 27.1 32.1 
23.8 

78.3 

SSE 
.  7 

5.2 
Ci.-S. 

SW 

Cu. 
ESE 10.4 

H  r^  a.  #  p. 
H^  a. 

20 

58.73 27.4 32.7 23.2 74.9 
SSE 

1 3 Ci.-S. 
Fr.-Cu. ENE 21 

22 59.30 
59.16 

27.6 
28.2 32 

32.7 
24 24.2 

68.7 
68.7 SE  quad. 

E,  SSE 
1.2 

.7 

1.8 

3.2 

Fr.-Cu. 

Cu. 
ESE 

SSE 
Q  2   a 

Ci. 

h2  a. 

23 

59.14 
28 

33 24.5 70.5 
SE  quad. 

.8 
3.2 Ci. Fr.-Cu. SSE 

h2  a. 

24 59.03 28.3 33 
24 

69.8 SE,  SSE 
1.2 

4.8 
Ci.-S. 

SW 

Cu. 
SE  quad. 

H2  a.  07^  p. 

^-  p. 

H^a. 25 

59.24 27.3 32.5 
23.7 76 

SE .8 

5.5 
Ci. w Cu. 

ESE 26 
59.10 27.9 34 

23 
74 

ESE 

.7 

4.5 

Ci. SW 

Cu. 

SE 

3 27 
58.79 27.8 32.2 23.9 

77.5 

SE .8 

5 Ci.-S. 

SW 

Cu. 

SE 

#^.°  a.  T  p. 
H^a.   ̂   #-p. 
H2  a.  T  p. h2  a.  #  p. 

28 

58.54 28.1 
32.7 24.1 74.7 

SE 
.5 5 

Ci. 

Cu. 
E 

18.3 

29 58.36 27.6 

32 
24 

78.3 
SE  quad. 

.5 

3.3 

Ci.,  Ci.-S. 

Fr.-Cu. E.SEbyE 30 

Mean 

Total 

58.35 27.1 32.5 24.5 81.3 Variable 

.5 

5.3 

Ci.-S. 
SW Cu. 

SE 

1.3 

759. 40 27.5 32.8 23.7 75 

.8 

4.3 

i 
69.5 

1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CAPIZ. 

[</)  =  ll''  35'  N;  X  =  122*'  45'  E;  barometer  above  sea,   6  meters;  gravity  correction  not  applied. 

■1.80  mm.] 

O 
Temperature.     1  !2 Wind Clouds. 

-a 

Day. 
a 

J3 

a 

a   ■  ̂̂  

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

5.= 

S.S 

Miscellaneous. 

S  ̂  'S    ̂ § P4 

g    1    IS    ;  p:; 
Upper, 

Lower. 

g-a 

mm. °c.     °a  :  °c.    p.ct. 
0-l£. 

0-10. 

mm. 

1 760. 50 27.5     31.5  :      83.3 NE  quad. 

0.7 

5 

Ci.-S., 

Ci. 

S,-Cu.,  cu 

-N.  NE 

2 

60. 40- 

27.2     31.2  ;   i  82.6 NE  quad. .8 
5,8 

Ci, Cu.-N. NE 14.2 

•-Op. 

3 60.72 27.2  ,  30.4   1  84.2 NE  quad. 

.3 

3.7 Ci, Cu.-N. NE 
4 60.59 

27.8 
31.4   1  84.5 N  quad. 

.3 3.5 
Ci. 

S.-Cu. 

5 60. 32 27.2 30.9   ^  86.2 ESE,  NE .3 ].2 
Ci.-S. 

Ci, 
s.-cu.,  cu. 

NE,  SE 6 59.30 
26.7 31.3 

  1  85.8 Variable 

.5 

2.3 Ci.-S. 
Cu. SE 

jQ.°a. 

7 58. 86 
27 

32.4 .   '  85.3 
NW,  N 

.3 

3 Ci. Cu. 

.a  a.  =  a.  p. 

8 59.25 27.2 32.4   ^  85 NE  quad. 
.2 

4.2 Ci.-S. Ci. Cu.-N. E 

=  n  a,  =°  p. 

9 59.71 
27.2 32. 4      86 

NE 
.3 

2.8 

Ci. 
S.-Cu. 

n.°  &. 

10 
60.03 

26.7 31.5      83.3 NE  quad. 

.3 

2 
Ci. Fr.-Cu. 

E 

11°  a. 

11 60.02 
27.3 31.7 

  :  86.2 ENE,  N 

.3 

1.5 Ci. Cu. E 

no  a. 

12 60.58 27.6 31.4      85.3 NE 

.5 

3 Ci. 

S.-Cu. 

13 
60.21 28.1 31.9 

     84.5 NE  quad. 1 
5.2 Ci. 

Cu. E 

<.  T°P. 14 
59.58 

28.3 31.7      82.8 NE  quad. 

.  7 

4.8 

Ci. Cu. E 2 
15 59.34 27.4 30.7 

     87.2 Variable. .5 7 Ci.-S. 

sw 
Cu.-N. E 

P°  r^°  a. 16 
58.93 

27.6 31.7 
     86.7 

NE 

.3 

5.7 Ci.-S. 

sw 
Cu. E 

8.4 

d°p. 

17 
59.18 27.6 31.7 

     87.3 E 

.  r) 

4.5 

Ci. Cu. 
E 

1.8 

•2  a. 

18 
59.58 27.7  i  30.9   !  84.9 NE  quad. 

.  7 

4.5 

Ci. 

Cu. E 1.5 

•  a. 

19 59.44 27.9  i  31.8   !  83,8 NE 

.5 

4.2 Ci.-S. 

NW 
Variable. E 

•  a. 

20 
58.83 27.7 

31.2      83.5 NE 

.5 

3.5 Ci. Cu. E 
2.8 

21 
58.94 27.2 

31.2   :  84.7 NE 

.5 

3.2 Ci. 
Variable. E 

•  a. 

22 59.26 26.8 31.9   :  84.7 NE      . .3 
2.5 

Ci. Variable. E 

doa. 

23 

59.07 27.3 32.1   i  85.7 ESE,  NE 

.3 

3.3 
Ci. S. E 24 

58. 92 
26.9 

32.2 
  ^  86.3 

NE 

.3 

4 Ci.-S. 

SE 

Variable E 

=o  nP  a. 

25 
59.28 26.  5     31.  9 

  1  85.5 
NE  quad. 

.3 
3.2 Ci. 

S. 

E n.°  =°  a. 26 

59.05 26.8     31.8   ;  80.7 NE 

.7 

5.5 

Ci. 

S.-Cu. E 27 

58.71 27. 7     32      83.7 NE 

.3 

4 

Ci. 

S.-Cu. 
E 

<°P. 

28 
58.66 27.7  1  32.5   :  83.7 NE 

.3 
3.2 

Ci. 
Cu.-N. 

SE 

=°  a.  T  p. 

29 
58.41 

28.1 
32.5   '  85.2 NE .3 

3.3 Ci. 

S 

Cu.-N. 
E 

30 

Mean 

Total 

58.53 28 
1  32.5 

  1  85.3 NE 

.3 

4.5 

Ci. 

S.-Cu. 
E 1 

<:°p- 759. 47 27.4 

i  31.7 

  1  85 •^ 
3.8 

1            1            1 31.7 

1 

CALBAYOG. 

[</»  =  12° 

04'  N;  \  = 

:124« 

36'  E ;  barometer above  sea,  4.1  meters ;  gravity  correction  not  applied,  — 

-1.80  mm.] 

mm. 

OC. 

°C. 

°C.     P.  ct. 
0-1^. 0-10. 

mm. 
1 760, 46 26 30.7 22.2  I   

•  =°  a.  07  p. 

2 60.52 26.6 33.4 21.2     79 N .8 2.7 Ci.-S, Cu.,  Fr 

.-Cu.       E 

=°  a.  <  or  p. 

n  a.  p°  07  p. 3 60,69 26.7 

32 
22.4  ;  80.7 NE  quad. 1.2 

5.5 

Ci,-S. 

S.-Cu. 
E 1.5 

4 60,70 27.3 32,9 22.8  ■:  80.3 
N  quad. 

1.3 3.7 S.-Cu. 
E 

=  a.  a?  p. 

5 60,34 
25.8 

31.5 21.4  I  84.7 N 1.2 4 

Ci. 

S.-Cu. E 

ii2  a.  CD  p. 

6 59. 42 
25, 8 31.5 21       i  82 Variable 

.8 

1 S.-Cu. 

^p. 

7 58. 82 
26 

31.4 20.9  '  81.2 Variable .8 2 
Ci.-S. 

S.-Cu. NE 

^=°a. 

8 59. 50 26.8 31.6 21,6     78.2 Variable 1.5 2.8 Ci.-S. 
S.-Cu. 

SE 

d  <,  p. 

9 60.28 26,4 31.5 21,5     78,7 Variable 
1.3 

1.3 Ci.-S. 
S.-Cu. 

a?  a. 

10 
60.23 26.5 32 21,5     79.8 NE,  W 1.2 1.8 S.-Cu. E 11 
60.36 26.6 32.1 21.5     79.7 N 1.2 2.3 Ci. 

S.-Cu. E 
12 60,69 26 31.9 20,9     79.9 N 

1.3 

2.7 

S.-Cu. 
07  a.  <:  p. p°  a.  d  <,  p. 

13 59,98 27 31.9 23.2  >  82 NE.  E 1 5.7 Ci.-S. 
S.-Cu. E 1 

14 59.56 25.9 31.5 22.9     86.2 
N,  NE 

1 5 
A.-Cu. S.-Cu. 

SE,  E 
5.6 ^  a.  p  0°  <,  p. 15 

59,34 
26.3 

31.1 22.9  1  84.8 Variable 1 
6.8 

Ci.-S. 

S.-Cu. 

SE 

1.3 

T°PP. 

16 
59,02 25.9 

31.3 22.2  !  86.1 
N,  NE 

.8 

4 Ci.                      N 

S.-Cu. 

SE,  E 

n^  a.  T°  <  P- 

17 
59.20 26.5 32.1 21.1  1  81.7 NE 

1.3 
3.5 

Ci. 

Cu. 

E,  SE 

18 
59. 92 24.3 30.9 20.5  1  91 N 1 4 Ci. 

S.-Cu. 

SE 8.1 

=  a.  •  1    r^  d  p. 
19 

59. 34 25.6 31.5 21. 5  !  86.  8 N 

.5 

3.3 A.-Cu.,  Ci. 
S.-Cu. 

1 

ii2  a.  d  T  P- 

20 

58  81 

25  7 

31.9 21.3  i  85.5 N 
1.3 

3.2 
S.-Cu. E 

T^P. 

21 
59,20 

26.2 31.5 21.2  '  81.5 SW 

1.2 
2 Ci. 

S.-Cu. E 
22 59,29 26.4 32,4 20.5 80.4 N 1 

.  7 

Ci. 

S.-Cu., 

Cu. _ 23 

59,10 
26.4 

32,1 21.4 81.5 N 1 

.8 

Ci.-S.,  Ci. Cu. 
   T  ̂   p. 

24 59,05 26.7 31.7 21.3 79.3 Variable 
1.5 2.7 

Ci. 
S.-Cu. E 

1.8  i  pp. 

25 
59.34 26.3 31.7 20.8 

81.2 

NE 
1 5 Ci. 

S.-Cu. E 

Tp- 

26 
59.12 26.6 32.1 21.2 78.7 

N,  NE 
1.2 

2,3 
Ci. Cu. E 

07  p. 

27 
58.92 

27 

32.5 21.9 81.2 

NE,  S 
1 4 

Ci.-S. 
S.-Cu. E 

T  <  ̂ p. 

yo  d°  r^  o7  p. 28 58.  68 26,6 
32.6 22.3 

84.4 

NE 
1.2 2.7 Ci. S.-Cu. E 

.5 

29 
58.49 

27 

32,4 
21.5 

75.7 Variable .8 1.7 S.-Cu. E 

07p. 

30 

Mean 

Total 

58,74 26.4 32,4 22.2 82.8 N 1.2 
4.7 

Ci. S.-Cu. E 

T  <j  ̂ p. 

759. 57 26,3 31.9 21.6  \  81.9 1.1 
3.2 

20.8 
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LEGASPI. 

[<^  =  13'  09'  N;  X  =  123**  45'  E;  barometer  above  sea,  4.2   meters;  gravity  correction  not  applied,   —1.77  mm.] 

Day. I 
p 

Temperature. Wind. Clouds. 

ia 

£o3 

c.a 

Miscellaneous. 

1 

a 
p 
a 

1 
°c. 

30.9 
31.1 
30.6 
31.3 
31.8 
32.3 
32.1 

32 32 32.1 
31.5 

32 
31.4 
32 31.5 
31.9 
31.9 

31.9 
31.9 
32.7 

32.2 
31.9 
32.5 
32.1 
32.2 
32.2 
32.3 
32.8 
32.5 
33.5 

a 
p 
a 

'S 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 
14 
15 
16 
17 18 

19 20 

21 22 
23 

24 25 

26 27 28 
29 

30 

Mean 

Total 

mm. 
760.66 
60:64 
60.92 
60.80 
60.22 
58.94 
58.28 
59.14 
59.77 
59.93 
60.14 
60.65 
60.11 
59.52 
59.20 
58.94 
59.20 
59.67 
59.12 
58.74 
59 
59.07 
58.83 
58.91 
59.17 
59.14 
58.69 
58.29 
58. 24 
58.38 

27.2 
27.7 27 

27.7 
27.7 
26.7 
26.6 
27.6 
27.8 28 28 

28.3 
27.2 28 28 

28.2 
28.2 
27.9 
27.8 
28.3 

28.2 
28.1 28 

28.3 
27.9 
28.4 
28.3 
28.2 
28.3 
27.6 

25.2 
24.6 
23.3 
23.9 
23.7 
21.6 
21.4 
23.9 
22.6 

25 25.3 
25.4 24.5 
25 
23.6 26 
25.6 25 

24.9 
25.1 
25.9 
24.7 
21.5 
25.6 
23.1 
25.4 
25.5 
23.5 
24.1 22 

P.ct. 
11 A 76.8 

82.8 
78.7 
75.7 
76.2 79.8 
74.8 

74.5 
73.2 
71 
71.8 
80.3 
78.8 
77.5 
71.6 

73.5 
76 
75 70 

72.8 
69.2 
70.9 
69 
72.7 
70.3 
75.5 
74.7 

72 75.8 

E 

E,  ENE E 
E 

E  quad. 
E,  ENE E 

E 
E 
E 
E 
E 

E  quad. NE  quad. 

E  quad. 
E  quad. 
E  quad. 

E 
E 

NE  quad. 
ENE,  E 

E  quad. E 
NE  quad. 

E  quad. 

E,  SE ESE 
E 
E 

Km.p.h. 

11.2 12.9 

10.6 

8.2 
6.8 

3.1 5.5 

6.4 7.2 10.9 

9.9 
10 
10.3 

9.2 9.7 
10.9 9.3 

8.4 7.9 
6.6 

9 7.1 

6.4 
9.9 
9.4 9.8 

8.4 
7.2 
6.3 
6 

0-10. 

4.5 
1.8 

6.2 1.5 
3.3 

.3 1.7 1.7 

.2 

.3 1.5 

.8 3.8 

3.5 3 
3.8 2.5 
1.8 

1.8 1.8 

1.5 

.5 
1.2 
1.7 

.8 

1.5 

3.8 
2 
1 1.8 

A.-Cu.          ENE A.-Cu. 

Ci.,  A.-Cu. 
A.-Cu. 

Cu.                     E 
Cu.             E,  NE 
Cu.-N.        E,  NE 
Cu.        ENE,  NE 
Cu.-N.             NE 
Cu.                   SE 
Cu.                      S 
Cu. 

Cu. Cu. 
Cu.-N.                E 

Cu. Cu.-N.     E,  ENE 
Cu.                     E 
Cu. 
Cu.                      E 
Cu.                      E 
Cu.                      E 

Cu. Cu. 
Cu. 
Cu. 

Cu. 
Cu. 

Cu. 
Cu.                ENE 
Cu.                     E Cu. 
Cu. 

Cu.                ENE 

mm. 

2 
.3 

14 

.3 

7.9 
12.7 

d#a. 

•  p- 

=  &. 

=  a. 

=  a. 

<P. 

=  a. 
=  a. 

da. 

=  a. 

d  a.  #  p. 
d  a.  <  p. 

O  a.  <  p. 

^    P-
 

d^  a.  <  p. 

=  a. 

=  a. 

=°a. 
=  a. =°a. 
=  a. 
=  a. 
=  a. 
=  a. 

<°P. 

=  a. 
=  a. 

=  a.  ̂   p. 

Ci. 
Ci. 

Ci. A.-Cu.          NNE 
Ci. 
Ci. 

Ci.,  A.-Cu. Ci.                    W 
Ci.                     W 
Ci.                     W 
Ci. 
Ci. 

Ci. Ci. Ci. 

Ci. 
Ci. 
Ci. Ci. 
Ci. 

Ci. 
Ci. 
A.-Cu. 

759. 41 27.8 
32 

24.2 74.6 
8.5 

2.1 

37.7 

ATIMONAN. 

[<^  =  14*  00'  N;  X  =  121®  55'  E;  barometer  above  sea,  7.8  meters;  gravity  correction  not  applied,  — 1.74  mm.] 

mm. 

°a 
oa 

°a 

P.ct. Km.p.h. 

0-10. 

mm. 
1 760. 51 26.9 33.2 22 82.4 

NE 
3.3 Ci.-Cu. ENE,  E 

Cu. E 
1.3 11°  a,  d  p  w-  p. 

VD°P. 

2 60.56 28.7 33.5 24.6 73.3 NE  quad. 11.4 4.2 
A.-Cu. 

Ci.-Cu.  E 
S.-Cu. 

ENE 
3 60.61 

28 33.9 
23.1 79.1 NE  quad. 

8.8 
2 Ci. E Cu. NE 

n.°  =o  a.  qpo  a.  p. 

4 60.71 27.2 
33 22.5 

82.3 NE,  NNW 9.9 .8 Ci. 
Cu. 

NE 

^O  ̂ O  — O  a.  ̂ 2  p_ 

5 60.02 27.2 33.2 22.7 79.7 NE  quad. 8 2.2 
A.-S. 

Cu. NE 

■07°  a.  0^2  ̂ 2  =0  p_ 
6 58.64 27.3 34.5 21.7 82.3 WSW 8.9 

1.2 Ci. 

ESE Cu. S 
-Q.2  ==  a?°  a.  072  p. 

7 58.06 27.6 33.9 22.4 78.1 Variable 10.9 
3 

Ci. 
Cu. 

SW 

9.4 

112  =  ̂   <;°r^p. 

8 59.04 26.4 32.4 23 88.2 N 
11.3 

9.5 

Ci.-Cu. S 

N.,  S.- 

Cu.           N 
29.7 

O  •  a.  ̂ 2  0  p^ 9 59.30 26.9 33.3 22.3 
83.2 N,W 

7.9 

6.7 

A.-CU. 
E 

S.-Cu. 
Variable 

r^  #°  a.  ̂ °  p. 
10 59.47 27.3 34.8 

21.4 80.8 Variable 8.5 

3.2 

A.-Cu. 
ENE Cu. 

E,SSE 

07°  a. 

11 59.85 27.2 33 
22 81.6 

NE  quad. 10.2 1.7 
Ci. 

Cu. 
E 

11°  =2  a. 

12 
60.38 27.6 32.8 

22 78.5 
N  quad. 10.2 

2.5 
Ci. 

Cu. 
E 

np  —2  epo  a. 
13 

60.06 
27.9 33.4 21.9 

78.2 NE  quad. 

10.8 

3.2 
Ci. 

S.-Cu. 
Cu.      NE 

a7°I3.2  =  20Oa.^Op_ 

14 59.54 

28 

32.3 25.7 83.2 NE,NNW 
13.3 6.8 Ci. S.-Cu. NE 3.3 r3°«d  <°p. 15 59.03 28.2 32.4 

24 83.1 N  quad. 

10.9 5.3 

Ci. 
SW 

Cu.,S -Cu.       SE 

<°a   <;2p.  
"^ 

16 
58.73 27.5 32.9 24.2 86.3 NE  quad. 

9.3 
7.5 

Ci. 
SW,  WSW 

S.-Cu. 
NE 26.2 

-Q.°T°a.r3°«p. 

17 59 27.9 
32.5 

23.6 81.5 NE  quad. 
10.8 6.2 

Ci. W 
Cu. 

ESE ©°a.  T°  <°P. 18 
59.58 28.5 

34 

23.9 78.4 
NE  quad. 

10 
4.3 

Ci. 

NW 

Cu. NE,  ESE 

^°a. 

19 58.96 28.7 32.6 25.7 75.7 
NE  quad. 

11.2 1.7 
Ci. Cu. ENE 20 

58.40 28.2 32.8 23.7 
76.6 

NE  quad. 
9.3 1.3 

Ci. 

N Cu. E 21 
58.62 27.6 34.8 22.9 79.8 WSW 6.8 

2.7 

Ci. 

Cu. 

SE 

22 
58.68 

27.6 34.6 22.7 80.8 

sw 

7.5 
3 Ci. Cu. 

SE 

11°  a. 

23 58.48 28.1 35.3 23.1 79.3 
SW  quad. 

7.9 4.5 

Ci. 

Cu. S 

r3°p. 
24 58.38 

28 

34.4 23.1 80 W 8.2 
4.5 A.-Cu. 

E Cu. 

SE 

0°  a.  p.  Q7°  p. 
O°#d0°a.^°p. 

25 
58.95 28.2 32.9 23.9 74.9 

N  quad. 8.6 
4.5 Ci. 

N,  E 

Cu. 

SE 

26 58. 92 
28.3 34.8 22.9 

77.2 NE  quad. 
9.2 

1.8 Ci. Cu. Variable 
11°  ©2  a.  07°  p. 

27 58.61 
28 

34 22.4 77.2 Variable 9 

.5 

Ci. Cu. 

SE 

07°  p. 

28 58.20 27.7 
34 

22.5 78.3 
Variable 8.4 

2.5 
Ci. 

NE 
Cu. E 

=°  a.  072  p. 

29 58.01 27.6 34 
23 

82.2 N 7.9 4.2 Ci. N Cu. NE ^°072p. 

T°0°a.  ̂ °a72p 
30 

Mean 

Total 

58.30 29.6 35.5 24.4 72.3 
NE  quad. 

10.8 2.5 
Ci. Cu. 

NE 

759. 19 27.8 33.6 23.1 79.8 
9.5 3.6 

69.9 
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OLONGAPO. 

[</)  =  14°  49'  N;  X  =  120'*  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied. 

-1.71  mm.] 

B 

Temperature. 

'6 

Wind. Clouds. 

f  be 

Day. a a 

:3 ^a 

Prevailing  form  and  its  direction. 
Miscellaneous. 

d ^ § 
1 a 

^^ 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). ^ ^ ^ s S 
Upper. 

Lower. 

S'^ 

mm. 

°C. 
°c. 

°(7. 

P.ct. 
0-12. 0-10. 

mm. 
1 759. 87 

28.5 
34.4 

23.5 67.6 
N 

1.3 

3.2 

A.-Cu. Cu. 
E n  =  &.  oo°  p. 

2 60.07 28.4 33.9 
22. 6 

67.2 
NNE,  E 

1.6 

4 
A.-Cu. Cu. ENE,  E 

=°  a.  <,  oo  p. 

3 60.27 27.4 34.2 
23.2 74.7 

N  quad. 

1.8 
2.5 

Ci.-S. 

Cu. 
E 

=  CO  a.  p. 

4 60.12 27.7 32.8 24.3 77.2 
Variable 1.6 

2.5 Ci.-S. 

Cu. 
OO  =  a.  p. 

5 59.53 27.9 34.2 
24.4 74.3 

NNE,  NE 
1.6 

1.8 Ci.-S. 

Cu. 

OO  =  a.  p. 
6 58.84 26.8 

31.2 

23 

78 
N,  SSW 

1.8 

3.2 

Ci.-S. 

Cu. 
OO  —  a,  p. 

7 58. 31 26.4 31.1 20.7 75.8 Variable 
1.5 2.7 

Ci.-S. 

Cu. -a-  a.  oo  =  a.  p. 

8 58. 74 27.4 33.4 
24.2 77.3 NNE,  SW 1.7 6.3 A.-Cu. 

SSE,  SE 
Cu. 

E 
OO  =  a.  p.  <^  p. 

9 59.05 26.6 29.4 23.6 82.9 NNE,  SSW 1.6 2 
Ci.-S. 

Cu. 

Il2  <,  OO  = 
10 

59. 35 
26.9 

30.7 
22.9 

78.4 Variable 1.5 
2.8 

Ci.-S. Cu. ESE 

=  a.  OO  <  p. 

11 
59.33 27.5 33.3 24.6 77.4 Variable 1.7 6.3 

A.-Cu. NE 

Cu. E 
OO  =  a.  p.  r^p. 

12 
59.96 27.9 

33.9 
23.7 68.3 NE  quad. 

1.5 
0 Ci.-S. Cu. E 

=°n2  0  a.  oo°p. 

13 
59.  59 27.9 34.6 22.7 69.8 N.NE 

1.8 

3.7 Ci.-S. 

Cu. 

E,  ESE 

=  a.  oo  p. 

14 59.10 27.8 
35.1 

22.4 74.5 
NNE,  ESE 1.4 

4.3 A.-Cu. 
Cu. 

Cu.-N.        E 
— °ii2a.OO°Td°p. 

15 
58.72 

28.8 
34.2 

25.7 76.6 
N  quad. 

1.3 
7.7 

Ci.-S. 
Cu. 

N. 

r^p.                ' 

16 

58. 34 26.9 32.9 22.7 83.3 
N  quad. 

1.5 
8.3 

Ci.-S. 
Cu. 

E,  ENE 

33.6 

=°a.p./'#2]-<i2p.  j 
17 

58.44 
27.5 

33.3 
22.3 

76.2 NNE 
1.5 

8.2 Ci.-S. W 
(^u. 

E 

=°a.  oo°  <2p. 
18 

58.88 28.7 34.8 23.8 72.2 
NE  quad. 1.6 

7.7 

Ci.-S. 

WNW 

Cu. 
NE,  ESE 

=°  <  a. 

19 

58.43 
28 

34 

24.3 81.1 
Variable 

1.6 
5.7 Ci.-S. (^u. ENE 

=°  <  a. 

20 

57.93 28.2 
34.3 

24.5 
77.2 NNE 

1.9 
3.7 

Ci.-S. 

Cu. 
ENE n.  a.                       i 21 

58.35 27.6 
31.4 

24.1 81.7 

SW 

1.6 4.2 
Ci.-S. Cu. ENE,  NNW 

=°  a.  <  p.  oo       ! 22 

58.32 28.6 
33.9 

25.4 77.5 NNE,  E 

1.8 
5.8 

Ci.-S. 
Cu. 

ENE 

=°  a.  OO  T  p.       1 23 

58.26 27.9 

32 

24.5 
80.7 

NNE 1.4 
6.7 

Ci.-S. Cu. N.            ESE 
^°a.d°r^<p.OO  i 

oo^a.  p.  d^r^p. ! 24 58.03 27.8 
32.7 

23.7 
82.1 

NNE 

1.8 
5.2 

Ci.-S. 
Cu. 

NE 

25 
58. 38 28.4 35.9 24.  5 76.5 

N  quad. 

1.5 
7.5 Ci.-S. 

Cu. 
E 

=  a.  p. 

26 

58.52 29.2 35.2 

25 

67.2 NNE 
1.4 

6.2 
Ci.-S. 

Cu. E 

=o  a
."^ 

27 
58.24 27.8 32.3 

23.7 
74.8 

NNE 
1.4 

6 
A.-Cu. 

NE,  ENE Cu. 

=°  a.  d°  OO  p. 

28 

57.89 27.6 
30.6 

24.5 77.8 Variable 1.7 5.7 
Ci.-S. 

Cu. 

OO  a.  p.  T-  P- 
29 

57. 92 27.2 31.8 24.4 81.9 
N  quad. 

1.2 
7.2 Ci.-S. 

cu. 

CU.-N.  E,  WSW 
4.2 

-Q-Ta.  r^#p.  OO 
30 

57.93 26.9 33.3 23.6 82.5 
NE  quad. 

1.8 
7.3 

Ci.-S. 
Cu. E 

7.9 

00«02p.  =°    ; 
Mean 758. 82 27.7 33.2 

23.8 76.4 
1.6 

5.1 45.7 
Total 

SAN  ISIDRO. 

[<^=:15°  22'  N;  X  =  120*  53'  B;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — 1.69  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 13 

14 
15 
16 17 
18 
19 
20 
21 

22 23 

24 25 

26 

27 28 
29 

30 

Mean  ! 

Total 

mm. 

760. 07 
60.31 
60.33 
60.03 
59. 50 
58.55 
57.96 

58.82 
58.88 
59. 15 
59.36 
60 
59. 59 

59.19 
58.82 
58.  51 
58.73 
59.07 
58.39 
57.86 
58.18 

58. 34 
58.13 
58.06 
58. 26 
58.52 
58.12 
57.70 

57.92 
58.03 

27.6  j 

27.4 28.7  ! 
28.8  ; 29.2  i 

28.5  ̂  
27.8  : 
26.6  i 28.9  I 

29.2 
27.6 
27.8 

28 

28      ! 

28.4  ̂ 

26.6 
27.2 

28 29.5 

29.2 29.7  ! 
29.2 
29.3 
28.5 29 

29.1 
29.6 
29.7 

27.9 
27.7 

°C. 

33.9 
33.1 

35.5 36.8 
36.5 
36 
35.9 

32 36 
36.5 
33.9 
34.9 

34 34.4 
37 

33.7 
32.9 

33.9 
36 

37 37.6 

36.2 
36.4 
35.5 
38 

35.5 
37.4 
37.6 

37.3 

34 

22. 5 
21.7 

22.6 
22.7 
22.7 

21.2 
22.2 
23.5 

23.7 
24.2 
24.1 
21.5 

22 20.9 

23.6 
22. 7 
21 

22.4 23.6 
23.5 

23.8 

24.4 
24.7 
23 
23 

24.5 23 
25 

23.4 
23.3 

758.81  I  28.4  ;  35.5  |  23 

P.  ct. 
66.8 
68.1 

66 

64.9 

61.6 
64.5 
65.8 
72.7 

68.4 
65.4 
70.2 
65.2 
62.5 
64.4 
67.8 
76.7 
70.7 
64.9 61.7 

63.4 
61.5 

66.  S 

64.5 
70.7 

67.3 
61.1 

62.4 
66.8 

75.4 

ENE,  SE 

E  quad. Variable 

E  quad. 
ESE.  NE 
Variable 

N  quad. ESE 
NNW,  SW 
NNW,  NNE 

E,  NNW ESE 

ENE 
E  quad. Variable 

NE  quad. 
E 

N,  E E  quad. 
NE  quad. 
Variable 

ESE 
NW  quad. 

E  quad. 

■NNW 

E  quad. 
ESE,  NW 
Variable 
NNE,  ESE NNW 

0-12. 

2.0 

2.1  I 

.8  ̂ 

1       i 

1.1  ̂  

1.2  ; 

.7  i .8 
1.2 
1.3 
1.6 
1.3 

.9 
1 
1.9 
1.8 

.9 

.6 

.6 

.8 

.6 

1.1 

.9 
1.3 

.7 

.8 

-10. 

3.7 
3.3 
5.3 
4.1 
4.3 4.8 

5.2 7 
6 
6.3 
7.5 4.8 
4.2 

4 

5.5 
6.3 

4.2 
5.2 
4.8 

5 
5.3 

5.5 

7.2 
5.3 

5 4.5 

5.8 
5.8 
7.3 

A.-Cu.  E 
A.-Cu.  SE 
A.-Cu.  E 

Ci. 
Ci.  SE 

Ci.-S. A.-Cu. 

A.-Cu.  SE 
Ci.-S.  NW 

Ci. 
A.-Cu.  S 

Ci. 
A.-Cu.  SE 
A.-Cu.         SE,  E 

Ci. A.-Cu.  E 
Ci.  S 
Ci.  S 
Ci.-S.  N 

Ci. 
Ci.,  A.-Cu. 

Ci.,  Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci. 
A.-Cu. 
A.-Cu. 

A.-Cu. 
A.-Cu.  SE 
A.-Cu.  SE 

W, 

Cu.-N. 
S.-Cu. 

Cu.-N. 
S.-Cu. 

Cu.-N. 
Cu.-N. 
N.-cf. N.-cf. 

Cu.-N. Cu.-N.    S 

Cu.-N. 
Cu.-N. S.-Cu. 

Cu. 
Variable Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. 

Cu. 
Cu.-N. 
N. 

Cu.-N. 
Cu. 
Cu. Cu. 

N.-cf. 

Cu.-N. Cu.-N. 

N, 

E 

ESE 

ESE 
NW 

WNW 
SE,  S 

SW 

WNW 

SE 
ESE 

SE 
SE 

E 

SE,  E 

N,  W 
E 

SE 

E 

E,  NE WNW 
NE 
E 

23.6 

n.°  Si. 

11°  a. 

n  a. £L°  a.  .v°  <  T  p. 

11°  a. 

ii2  oo2  a. 

<^  P-    . 

ii°  oo°  a. 
xi°  a.  ̂   T  p. 

<  T  P- 

11°  =°  a. 

n  a. ii2a. 

<  TP. 

^  ii.°  a.  T  P- 

=°£!.  °  a.  <j  p. 

11°  a. 

<  TP. T  <j  p. 

<^TP. 

<  p. 

n-  =  a.  <  T  P- 
£L-  a.  T  P- 
U.2p. 

11°  a. 

T  <.  P li  a.  <^  O  •-  p. 

xi°  =  a.  T  p. 

J  23.6  I 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

DAGUPAN. 

l(t)  =  16°  03'  N;  X  =  120*'  20'  E ;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied,  —1.67  mm.] 

Day. 
I 
i 

Temperature. Wind. Clouds. 

o-o 

as 

Miscellaneous. 

d 

1 
a 
1 

i 
B 

•a 

i 
Prevailing      Force Amount 

Prevailing  form  and  its  direction. 

direction. 
(mean). (mean). 

Upper. 

Lower. 

1 
2 
3 

1  4 
5 
6 
7 
8 
9 

1          10 

1          11 1          12 
13 

14 15 
16 
17 
18 19 20 

21 

22 23 

24 25 26 

27 

28 
29 
30 

Mean 

Total 

mm. 

759. 76 
60.12 
60.45 
60.06 
59.36 
58.85 
58. 12 
58.57 
59 
59.31 
59. 32 
60.02 
59.58 
59. 21 
58.81 
58. 48 
58. 40 
58.86 
58. 32 
57.76 
58.24 
58.24 
58.14 
57.88 

58.42 
58.43 
58.22 
57.76 
57.  70 
57.86 

28.6 29 

27.9 28 
29 

28.2 28 

27.9 

27.9 28 

28.2 28 

29.2 
28.4 
28.2 
27.2 
28.2 
29 

28.8 
28.5 

28.8 
28.9 
28.7 

28.2 
28.3 

29.2 
28.8 
28.7 
29.1 
28.4 

37.4 
37.5 
34.2 
35.1 

35.7 
32.8 

33.2 
35.8 
34.2 
32.6 

37.1 
36.4 
37.8 
35.6 

35 
36.4 37.8 
37.3 

35.4 
36.5 
35.7 
35.5 
33.8 

35.2 
36.5 
36.8 
35.1 

33.6 
33.2 
36.2 

23 

22.8 

23.3 
23.9 
23.8 

24 23.8 
23.5 
23.8 
24.7 

22.2 
21.4 
23.6 
22.4 
23.4 
23.2 21.8 

23.8 
23.7 
24 
24 
24 
23.9 
22.6 
23.3 
23.8 

23.8 
25 
24.1 
24.8 

P.ct. 
71.8 

70.2 
76.2 
78.8 75.3 
73.3 

73.4 70.8 
75.3 

72 
76.3 

70.2 70.6 

68.3 
76 
79.5 

74.8 

73 74.5 
76 

75.2 
76.5 
73. 5 
74.2 

78 72.3 
72.8 

77.5 
72.8 
75.5 

Variable 

SE,  NW Variable 

SE,  NW 

S,  NW 
NW 

NW,  NNW 
Variable 

NW NW 

NW,  SE 
NW,  SE 
Variable 
Variable 
Variable 

Variable 

SE 
Variable 
NW,  SE 
NW,  SE 
Variable 
NW NW 

NW,  S 

K7n.  p.  h, 
11.6 

10.7 11.1 
11.5 
11.3 
16.3 

12.6 11.7 
11.4 

13.4 9.5 

11.6 
12.5 12.8 
12.6 

7.2 
12.5 
9.7 

13.1 

12.4 
12.9 
12.2 
12.6 
10.4 

0-10. 

4.3 
3.5 2.8 2.8 

1.5 
2.8 
4.3 

7.5 3.8 
3.7 
3 
1.5 
3 
1.7 

3.2 
4.8 

4.3 

6.3 
3.7 
3 

3.3 
3.5 
2.5 

3 
4.5 

3.3 3 

3.5 4.2 
7.8 

S.-Cu.                 E Cu. 
Cu. 

Cu.,  S.-Cu. 

S.-Cu. 

Cu. 

S.-Cu.        N,  NW 
S.-Cu.                  S 
S.-Cu.                  S 
S.-Cu.                  S 

Cu. 
Cu. S.-Cu. 

S.-Cu.                 E 

S.-Cu.   . 

S.-Cu.               SE Cu. 

S.-Cu.               SE 
S.-Cu.               SE 

Cu. 
S.-Cu.              SW S.-Cu. 
Cu. 
Cu. 

Cu. Cu. 

Cu. 
S.-Cu.               SE 
S.-Cu.                 E 
S.-Cu.        S,  ESE 

mm. 

1.3 

~'4~6" 

39.6 

.5 

"9"i" 

^  T  d  <,-  p. 

df^TP. Ta.  <  a.p. 

^  p. 

ci7a.  <°p. 
^°  07°  p. 

^°P. 

/-o  a.  d°  ̂   O  p. 

<  p. 

<i°^  p. 

<  o«p. 
a?  a. 

<°p. 
^°p. 
<°P- 
r2T#P. 
^  T  ̂   m  •  P- 

r^  •  a.  r^o  d  p. 

/'°  ̂ °TP. 

/°  <  T  p. 

<  P- 

<°p. 

w^°  <  T  p. 

•  T^P- 
Ta.  <°p. 
^°CI7p. 

a?"  p. 

T<P. 

Ci. 

Ci. Ci. 

Ci.-S. 

Ci. 
Ci. 
Ci. 

"ci" 

Ci. 

Ci. 

Ci. Ci. 

Ci.-S. Ci.-S,  Ci. 

Ci.,  Ci.-S. Ci.-S. 
NW,  S 

NW,  S 

SE,  NNW NW 

NW,  NNW NNW,SE 

12.1 

12 

12.1 
12.5 

11.4 
8.2 

Ci. 
Ci. 

Ci. Ci.-S. 

Ci.,  Ci.-S. 
Ci.-S. 

758. 78 28.4     35.5 23.5 
74.2 11.7  1            3.7 

1            1 i 55.1!                                     1 
1 
1            1 

i                 1 1 
BOLINAO. 

[</)  =  16°   24'  N;  X=:119°   53'  E;  barometer  above  sea,   8.5   meters;    gravity  correction  not  applied, — 1.67   mm.] 

Mean 

Total 

mm. 

759. 87 
60.15 

60.51 
60.34 
59.57 
59. 26 
58.40 
58.69 
59.30 
59.68 

59.51 
60.01 
59.71 
59. 44 
59.14 
58.69 
58.50 
58. 97 
58. 47 
57.99 
58.43 
58.49 
58.50 
58.11 
58.46 
58.65 
58.30 
57. 94 
57.90 
57.99 

758. 97 

28.7 
28.8 

28.2 
27.8 
27.6 
26.8 
27.9 
26.8 

27.2 
27.8 
28.4 
27.2 
27.7 
27.8 

28.4 
28.4 

28.4 
29.5 
29.5 
29.3 
28.7 
28.6 
28.7 
28.7 
28.1 
28.4 
28.9 

28.4 
29.1 
28.6 

32.2 
32.9 
32.1 
30.5 

32 

30.8 

31 

29.9 

31.9 

31 31.9 
31.3 

32 
31.5 
32 
31.9 
32.7 
34.3 

32.4 32.9 
32.5 

32 
31.9 
31.5 
31.8 
32.6 

32 
31.7 

32 
31.3 

25.2 
25.1 
24.9 

26.2 
23.2 
21.9 

25.4 23.2 
22.7 
25.1 
25.9 

22. 6 
22.4 

23.2 25.5 

26.9 
24.3 
25.6 
27.5 

26.4 24.8 

25.4 
26.5 26 

25.2 24.2 26 

24.5 
26.9 
25.8 

25 

P.ct. 

73.2 71 
78.8 
80.3 
78.9 

79.5 

77.7 
80.2 
76.4 77.3 

78.2 
81.2 
81.3 

78.2 
79.5 
78.8 
79.7 
78.9 
79.2 

79.5 
82.5 
82.8 
81.5 
80.8 
87.5 
83.8 

83.2 82.3 

80.5 
82.8 

79.8 

SE,  WNW 
Variable 
NNE 

NNE 
SE,  W 

SE,  NW 
NW  quad. 
NW  quad. 
Variable 
NE  quad. 
NE  quad. 

SE,  W 
Variable 
NE  quad. 
NE  quad. 

N  quad. 
Variable 

E  quad. NNE,  N NW 

Variable 

N  quad. 
N  quad. 
N  quad. 
Variable 

SE.  NNE 
NNE 

N  quad. 
N  quad. 
N  quad. 

0-1^. 0-10. 

2.3 4.5 
1.8 

6.5 
2.8 

7 
2.7 

5 
2 2.5 2.5 

3.2 

2.8 

7.3 2 

6.2 

1.8 
2.8 

3 4.7 2.3 

6.5 
2.3 

3.7 
2.5 

4.2 1.8 
2.2 3 9 

2.3 
6.3 2 7.8 

2 8.3 

3.2 
7.5 2.3 
4.3 

2.2 
6.2 

2.5 6.5 

2.2 
D 

1.8 

3'.  8 

2 
6.7 2.3 
3.5 2 
4.7 

2 

4.5 

2.5 5.3 

2.2 9.2 2.3 
5.5 

Ci. 
A.-Cu. 

Ci. 
Ci.-S.,  Ci. 

Ci. A.-S.,  Ci.-S. 
Variable 
A.-Cu.,  Ci.-S. A.-S. 

Ci. 
Ci. 

Ci. 
Ci. Ci. 

Ci.,  Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S.,  Ci. 
Ci.-S.,  Ci. 

Ci.-S. 
Ci.-S. 

Ci.-S., 

Ci.-S. 
Ci. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S.,  A.-Cu. 

,  Ci. 

Cu. 

Cu.-N. Cu. 
Cu. 

Cu.-N. 
Cu. 

NNE 
N 

NE,  N 

S NW 

WNW 

ESE NE 

Cu.     NNW,  NW 
Cu.-N. 
Cu. Cu. 

Cu. Cu. 
Cu. Cu. 
Cu. 

Cu. 

Cu.-N. 

Cu.-N. Cu. 

Cu. Cu. 
Cu. 

Cu. Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu. 
Cu. 

NE 

NNE 

NNE 
S 

NNE 

mm. 

2.3 
9.7 

1.3 

l_..^_. 
34.8 

48.1 

11°  =  a. 

•  =  a.  <  07°  ] 
#  a.  ̂ °  p. 

^P. 

JQ°=  <, 

n  =  a.  ̂ °  p. 

/'°p. 

i3.°  =  a.  <,  p. 

n  =  a.  <^  p. 

=  a.  /-o  p.  . 

^  P- 

n°  =  a.  %  p. 

jCL°  =  a. 
nP  =  Si.  ̂   p. 

11°  =  a. 
11°  =  a.  <  p. 

<  p. 

m  p. 

n.  =  a.  <^  p. =  a.  O  p. 

r^  a.  <  p. 
<^  p. 
11°  =  O^  a. 

•  /'°a. 

=  a.  <  p. 

-a  =  a.  r^p 
^  <^  p. 

Tp- 

^P. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

VIGAN. 

\fP  =  n°  34'  N;  X  =  120*'  23'  E;  barometer  above  sea,   20  meters;  gravity  correction  not  applied,  —1.61  mm.] 

Mean 

Total 

mm. 

760. 12 
60.38 
60.73 
60.43 
59.67 
59.40 

58.40 
58.71 
59.53 
59.83 
59.60 

60.12 
59.96 
59.64 
59. 29 

58. 41 
58.  74 
58.99 
58.  72 
58. 11 
58.  58 
58. 66 

58.  65 
58.10 
58.58 
58.86 
58. 48 
58.08 
57.98 
57. 98 

Temperature. 

^     I 

28 
28.1 
27.6 

27 
27.1 

27 

26.4 
27.2 27 

26.7 

27.2 27.7 
28.1 28 

27.6 
28.4 
28.7 
28.6 28 

28.2 
27.7 
27.7 28 

27.7 
27.8 

27.9 
27.7 

27.8 
28.4 
28.4 

33.8 
32.9 
32.1 
31 
33 
31.9 
30.5 

33.6 

32 31.2 
33.4 
33.4 
33.8 

32 31.6 
32.6 
32.5 
33.5 

32.4 
33.2 
33.9 
32.5 
32 
33.1 

32. 6 
32.5 

32.1 
33.1 
34 

33.4 

759.09     27.7 32.7 

24.7 
24.6 
25.1 

23.1 22.6 
23.3 24 
24 

23.9 
22.5 
22.9 

23.4 
24.5 
24.5 
23. 7 
23.8 

25 
24.9 

25 
24.8 
24.5 
24.2 

24 23.1 24.7 
24.6 

24.5 
23.8 
24 
23.6 

24 

Si  ̂  

71 
71.9 

72.4 
71.1 
73.6 
69.5 
67.5 
65.9 68 

66.3 72.8 

73.5 
73.6 

71.2 

66.6 
67.2 
71.2 74.8 

76 
71.6 

65.3 
67.1 

70.9 

Wind. Clouds. 

Prevailing  i    Force 
direction,     (mean). 

P.  ct. 70      I 

71.7  I 

75.5  i 
73.4  I 

74.8  ! 
72.2  ! 
71.8  I 

N  quad. Variable 
Variable 

NW 
Variable 

N 

NE  quad. 

SW Vari&ble 

N,  NE Variable 

SE  quad. 
ssw Variable 
N 
W 

Variable 
Variable 
Variable 
Variable 
Variable 

N  quad. NNW 
W,  E 

Variable 
Variable 

N  quad. NNW 

N  quad. Variable 

0-12. 

1.3 
1.5 

1.7 
1.7 
1.5 

1.8 
1 1.8 
1.5 

1.8 
1.2 1.3 

1.3 
1.2 2.2 
1.5 
1.7 

1.2 
1.8 
1.2 1.7 1.3 

1.2 
1.2 1.3 

1.3 
1.7 1.3 

2.3 

1.2 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 
0-10. 

0 

1.5 

.5 

.2 
0 
0 
5.3 
4.7 

.2 

0 
0 
0 1.5 

.2 

0 
.2 

1.5 

0 

Ci. 

A.-Cu. 

Variable Ci. 

Ci. 
Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 

Ci. Ci. 

Ci. 
Ci. Ci. 

Ci.,  Ci.-S. 

Ci. 

Ci. Ci. 

Ci. 
Ci. 
Ci. 

I  I  Ci. 

.8  ;  Ci. I        Ci. 

Ci.-S. 
.3  \  Ci.,  Ci.-S. .2     Ci. 
.3     Ci. 
.2     Ci. 

!  Ci. 

Lower. 

Cu. 
Cu. Cu. 

Cu. 
Cu. 
Cu. S.-Cu. 

Cu. 

Cu. Cu. 

Cu. Cu. 
Cu. 

Cu. 

Cu. 
Cu. 
Cu. 

Cu.,  S.-Cu, Cu. 
Cu. 
Cu. 
Cu. 
Cu. Cu. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

SSW 

SW 

N 

r3    33 
o  CO 

WNW 

.6 

Miscellaneous. 

=  a.  rn  p. 

<  p. 

=  a.  ̂ °  p. 

nP  =  R.  <|Op. 

n  a.  /'°  p. 

d^a. 

d^a.  /o  <jOp. 

jCL  =  a.  <^°p. 
n  =  a. 
xi  =  a.  <,°  p. 

=  a. 

-Q-  =  a.  <°p. 

=  a.  ̂ °p. 
=  a.  /-^  <op. =  a.  <op. =  a.  O  p. 

<j  a. 

=°  a.  /'°  p. 

=  a. 

11  =  a.  <j°p. 
=  a.  <j°p. 

<  p. 

£l  =  &.  ̂ °  <^  p. 
=  a.  vi^  p. 

TUGUEGARAO. 

[(^  =  17*  36'  N;  X  =  121*'  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,  — 1.61  mm.] 

9 
10 
11 12 
13 

14 15 
16  i 

17  I 

18  I 19  i 

20  ! 
21  ! 

22 
23 

24 
25 

26 27 
28 29 

30 

mm. 

760. 32 
60. 35 
60. 35 
60.51 

59.26 58. 20 

59.38 
59.74 
58.54 
59.  54 
59.96 
60.44 
59.79 
59. 41 59 

58. 99 

59.02 
59. 04 
58.40 
57. 82 
58. 20 
58.38 
58. 30 

58.12 
58.54 
58.60 
58. 12 
57.68 
57. 83 
58.70 

27.9 

28.1 
28.3 

28.4 
28.8 
27.6 
23.5 

24.7 
27.6 

27 
27.9 
28.6 
28.3 
27.8 
28.5 
30 
29.3 
28.6 
28.6 
27.9 

28.1 
28.4 28.2 
28.8 

28.7- 
28.  5 
28.9 
27.8 

34.4 34.7 

36 35 

35.4 35.6 
26.3 

30.4 
36.1 
35 

36.5 
34.9 
36.1 

35.7 
35.1 33.8 

35.2 
36.8 
36,7 
36.6 
36.8 

36.3 
34 
36 
35.2 

36.2 
35.5 
36 

35 34.3 

I 

Mean     759.02     28      i  35.1 

Total 

23.2 
22 
22.1 

23.7 
23 
21.6 21 

20.8 21 

23.2 22.5 
20.6 
23.7 
23.7 
23.6 
23.9 

23 
24.4 
24.9 
23.7 
23.6 
24.2 
23.3 23 

23.2 
23.6 
23.3 23 

23.6 

24 

P.ct. 

74 70.5 

75.2 
73.3 
71 

76.2 
84.3 
79.9 

71 
78. 3 78 

70.7 
74.7 
75 
71 

67.3 
73 
73.6 
75.9 
79 

78.1 
78 

74.8 

75.3 76.8 
75.8 
76 
73.6 

SE.  SW 
s 

Variable 
Variable 

SE NE 

N,  NW N 
N 
NW 

Variable 
Variable 

SW 

S,  NW 
NW 

N,SE 
SE 
SW Variable 

SE,  NW NW 

SE NW 

SW,  SE 
N 

SE 
SE,  NE 
Variable 

NW 

NW 

0-12. 

.3 
1 
.8 

.  7 

.5 

.7 
2 

.2 

1 
1 
1 

1 
1 

.5 

.2 

.7 

.8 
1 
1 

.3  ! 1 
1 
1.5 

0-10. 

b.l 1.7 

3 4.8 

6.2 

.7 

9.3 
7.3 
3.5 
5.7 

■  8 

3.5 
3.3 3.8 
5.7 
7.7 

5.8 

5.5 

6.5 
6.5 
6.8 

6 5.3 

3.2 
2.3 

4 
6.8 
7.2 

Ci, 
Ci. 
Ci. 

Ci.-Cu 

Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. A.-Cu. 

Ci. 
Ci. Ci. 
Ci. 
Ci. 

Ci.-S. Ci.-S.,  Ci. 

Ci. 

Ci. 
Ci. 
Ci. 
A.-Cu. 

Ci. 

Ci.-S. Ci. 

Ci. 

SE 

SE 

mm. 

Cu.-N. Variable 
n.&. 

Cu. S 

n.  a.  p. 

Variable       NW 

XI  a.  T  ̂   P- 

Cu. 

NE 

na. 

Cu. SW  ,SE 
na.. Fr.-Cu. n  a. 

Cu.-N. 

N,  NE 
Cu.-N. 1 

Cu. S 
r3  ̂   p. Cu. 

S,  NE 

r3  ̂ p. Cu. NE 8.1 -Q-a.#0'^  <j  p. 

Cu.-N. 

0^2  =2  a.  <^  p. 

Cu. SW 

12.7 ^  n  a.  #  O  p. 

Cu.-N. 
SW 

Cu. 
SE,  S 

O  <  /'°  p. 

Cu.-N. 
E 

r^d  <,p. Cu. 

SE r2  <p. €u. 

SE op. 

Cu. 
SE 

<  a.  p. d  r^p. Cu. 
SSW,  s 

Cu. 
SW 

-Q-  a.  r3  /'°  p. Cu.-N. 

SE 

11.7 
•  /-op. 

Cu. SE,NW 

Of  a.  <  p. 
Cu. NW,  SE 

65 

•^/-I^^p. 

Cu.-N. 

NW #2  a.  T  <  p. 

Cu. 

112  a. 

Fr.-Cu. S 

n  a.  <  p. 

Cu. 
SE 

na.  <j  p. 

Cu. 

N,  NW 

n  a.  <^  p. 

Cu. 

E,  N 

n.  a.  /^  p. 23 

75.2 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

APARRI. 

[0  =  18"  22'  N;  X  =  121''  38'  B;  barometer  above  sea,  5  meters;  gravity  correction  not  applied,  — 1.57  mm.] 

Day. 

Temperature. Wind. 

Prevailing 
direction. 

Force 

(mean) 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

O  CO 

B  C 

! 
Miscellaneous. 

Mean 

Total 

mm. 
760. 69 
60.53 
61 
61.28 
59.77 
58.89 
60.36 
60.20 
59.12 
60.45 
60.56 
60.68 
60.16 
59.81 
59.81 
59.68 
59.29 
59.39 
59.07 
58. 33 
58.73 
58.87 
58.89 
58.54 
58.78 
58.97 
58.71 
58.37 
58.56 
59.60 

26.2 
27.2 
26.6 
26 
27 
26 
22.2 
23.6 
25.9 
26 
25.9 
25.7 
27 
27.7 
27.1 
27.2 
27.6 
27.6 
27.7 27 

27.2 
27.4 
27 
27.2 
28.1 
27.6 

27.2 
27.8 
27.8 
25.8 

759. 57     26.  7 

31.5 
31.7 
30 
29.5 31.5 29 

26.2 
26.5 
29.5 
29.8 
30.5 
31.4 
32.9 

33 
31 
30.8 

32 
33 32.1 

32 33.1 

32 
32 32.4 

34 
34 31.5 
32.5 
33.9 
29.3 

22.6 
23.1 
23 
22.2 
23.4 
22.1 
20.4 
20.1 
21.4 
22.6 
22.6 
21 21.7 
23.5 
23 
24 
24.5 
23.6 
23.9 

23 22.8 
23.1 
22.6 
22.8 

24 
24 
23.6 
23 23 

23.8 

Per  ct. 
88 
85.2 
90.5 
85.2 87.8 

86.2 
91.3 
87.2 
83.7 
84.3 
89.2 
88.6 86.7 

83.7 
83.2 84.3 
84.7 

86.2 82.8 
84.5 
83.5 

82 
81.8 
85.1 
80.5 

84 85 
79.8 

77.7 88.3 

31.3     22.8  !    85 

SW,  NE 
Variable 

S,N 
N NE 

NW 

NE 
E  quad. Variable 
NW,  N 
NE 

S,  NE SW,  SE 
Variable 

N 
NE 
NE 

S,  NE SW,  N 
Variable 
SW,  N 

Variable 
NW,  NE 
Variable 
Variable 

S,  NW SW,  N 
NE,  N 

N 
NE 

Km.  p.  h. 11.7 
12.2 
10.3 

6.3 
8.4 16.1 

19.8 

7.6 13.9 
8.6 

10.2 
11.7 
13.8 
12.1 9.1 
13.8 

11.3 
9.2 
9.1 
9.7 9.8 
8.6 
8.6 

10.5 
13.9 

.       14.6 

11.2 

0-10. 

2.1 
0 

Ci. 

3.3 

2.7 

Cu.-N. A.-Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. 

E,  SE A.-Cu. 

Ci.-S. 
Ci.-S. 

W 

A.-Cu. 
A.-Cu. 

Ci. 

W 

NW W 
A.-Cu. 

Ci. 

Ci. Ci.-S. Ci.-S. 

A.-Cu., 

A.-Cu. 

SE 
N 

Ci.-S. 
W 

Ci.-S. 
Ci. 
A.-Cu. 

Ci. 

N 
NW 

N. 

S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. 
Cu.-N. S.-Cu. 
S.-Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu. Cu. 

Cu.-N. 
Cu.-N. Cu.-N. S.-Cu. S.-Cu. 

Cu.-N., S.-Cu, 
Variable 
Cu.-N. 
Cu.-N. S.-Cu. 

Cu.-N. 

NE 

E,  W 
NE 
NE 
E 

NE,  E 
S 

SE 
E 

S,  N 
SE,  NW 

E,  NE 

12.2 

9.4 

6.6 

2.5 
2.3 

-D.  a.  oo  p. 
n  a.  oo  p. 
n  a.  oo  p. 

CXDp. n.  a.  oo  p. 
na.  oo  p. 

•  ̂ °  a.  p. 

•  a 

OO  <  p. 

^  p. 

#°  a.  p.  T  ̂   P- 

,  T  <  p.  ̂  

!  -aa.  ooT  P- 
'  n  a.  oo  T  <  P- 
!  -cia.  ̂   p. 

•  a.  T  <•  p. 
na.  T^  P- -Q  a.  <  p. 

li  a.  T  <  P- n.  a.  T  <  P- 

<lTp. 

Tp- 

n  a.  T  ̂   P- 

oo   I  °p. 

n  a.  oc  p. n.  a.  oo  p. 
n  a.  oo  <  p. 

•  a. 

36.8 
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JOLO. 
[</)  =  6°    03'   N;   X  =  121=    00'   E] 

Dav. 

Tempera- ture. 

•ss 
•ps 

03  3 sa ss 

°a 
oa 

33.7 21.1 

33 21.2 

32.5 22 
33.3 21.7 

30.7 23.8 

Relative 
humidity. 

31.5 
31.6 32. 3 

32 

r2 

32 31.9 
32.4 

32 32.7 
32.8 

33.5 
30.8 

32.5 32,1 

30^1 

31.9 
31.5 

32 

32 32.1 
31.5 
32.4 
32.3 
32.8 

22.2 
21.9 
21.7 

21.9 
21.3 

21.2 
21.1 
21.3 

21.6 

22 
22.1 
21.8 
22.1 
21.3 

21.6 
21.9 

21. 6 
20.9 
21.3 
21.6 

21.3 
21.8 
22.3 

22.  6 
21.9 

P.ct. 
95 96 

94 
94 90 95 

97 
97 

96 

96 
95 

97 

94 96 

94 
94 
91 

96 
95 

94 95 

93 

97 
96 
97 

94 96 
93 

94 93 

P.  cL 67 
65. 

71 

68 

66 76 

74 
70 
87 
74 70 
69 

73 
71 
74 

(58 

67 83 

71 
75 

76 87 

73 

Cloudiness.  ^  c 

—  Ila 

Miscellaneous. 

0-10.     mm.  ; 

4  ;   ;  n^a. 5         I  n.^  a.  /  p. 
5  I   :  i/p. 
7  I      dop. 8  I  24. 9     T  0°  a.  r3  P- 

7  I    9.7  ;  112  a.  £"2  p. 
6  !   ;  sx-  a. 
8  ;   '  112  a. 
9  J  54.4     Ii2=2  02a.j72p. 

7  i   I  112  a. 
6  '      jQl2=  a. 

6  :   I  n2  =2  a.  /-p. 
8  i   j  £l-  a. 
8    j  112  a.  <  p. 

8  :   I  112  a.  d°p. 9  !  13.7  I  #Ta-dTp. 
10  i  10.2  i  n-'a.  #2(i2  ̂ p^ 
8  :   ;  na. 3    :   n-  =2  a.    <]  p. 

8  :   ■  ii°a. 10  :    6.4  i  n^a.  #°a.  p. 
9  15.2  :  112  a.  #p. 
7  3.6  I  -a2  a.  #  p. 

8    i  xi2  a.  Td2  p. 
8  '  17.5  j  £12  a.  ̂ 2  (j2  p 

9  :   I  112  a. 8  i   I  n  a.  U7  "cp  p. 

9  :    1      I  n  a.T  %''  y  p. 7  '   I  112  y  a. 
7    :  Ii2a.  TP- 

ISABELA,  BASILAN. 

[0  =  6°  42'  N;  X  =  121''  58'  E] 

I  Mean    32.1  i  21. 94.8  i  73.4  i     8.2 

Total   '      156.6 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 

25 

2o 
27 
28 
29 

30 

Mean 

Total 

Tempera- 

ture. 

34.3 34.1  I 

32.8  I 33.3  i 31.7  I 

31.3 

31 

32.8  ; 

32 
31.3 
30.7 

32.9 

31.5 
31.4 

29.5  i 

31.3 
30.8 

33.3 

30.5 
31.3 : 31.8 

30.5  : 

29.8  ; 

31.3 

30.9 30.8 

30.3 
30.1 

30.5  : 30.8 

°(7. 

22 
21.5 21.5 

22.1 
23.8 

22 

22 
22 22.5 

22 

20.  5 21.5 
21.6 
21 22. 3 

21.5 
20 

23 
22.2 

23 

22 
21.6 22.3 

23 
22 
21.5 22 
23.5 
21.5 
22 

Relative humidity. Cloudiness. 

P.  Qi. 
91 P.ct. 

52 
60 

60 

64 

69 

90 
67 

69 
75 
74 

0-10. 

2 
2     , 

0 
3 

10 
10 
3 
9 
8 
0 
0 
0 
2 
4 

10 

3 
8 

10 

1 
2 

0-10. 

2 
1 
3 
9 
8 

10 
1.8 

.8 

Miscellaneous. 

2.8 

.3 

-CL  =°  a.  /'  p. 11°  =°  a. 11°  =  a. 

=°  a.  ̂   p  p. 

d  a.  /'  p°  uy  p. 
11°  r^  a.  d  T  P- n  a.  y  p. 

=°a. =°a. =°a. 

11°  a. 

n  a. 

=°  a. 

H^a.  Ti/P- n  a. 
11°  a.  %  p°  p. 

d  =°  a.  /'°  p. n  da. 
n  a. n  a. 

n  a.  p°p. Ha. H  =°  a.  /  p. 

H  =  1  a.' 

H  a. 

11=°  a. 
ii#a.  TP• 
d  a.  T  p. 

H  a. -D.  =°  a.  /°  T  P- 

29.9  ■ 

I 

ZAMBOANGA. 

[0  =  6*'  54'  N;  X  =  122"'  05'  E] 

Day. 
Tempera- ture. 

03  3 

°a 

31.4 
3-2.7 

30.7 
32.1 
31.2 
29.7 
29.9 
32.2 
30.2 
30 

30.1 
32.8 

30 28.8 

28.4 
30.9 
31.7 
31.3 
30 
29.  3 

30.2 
30.2 
29.6 
31.8 

29.7 
31.1 
29.3 
29.2 
29.9 

30 

Of?. 

22.4 

22.2 
21.9 

24.5 
24.3 
24.5 23 

22.4 
22.4 
21.6 

22.2 
20.9 

22. 4 
23.4 
23.4 23.3 
22.9 
23.7 
22. 2 23.5 23 

22.9 
22. 8 

23.4 
23.5 
22. 9 
22.9 

23.4 

23.2 

Relative humidity. 

P.ct. 

81 
86 

84 
82 92 88 
90 

84 83 

80 

93 

90 

P.  ct. 59 

72 
71 
73 

74 78 

82 71 
76 75 

75 
71 
74 
76 
74 73 68 

63 
74 78 

74 78 
74 

65 76 

73 
81 84 

76 

Cloudiness.  |  ^^  c 

0-10. 

8 
3 
2 
9 

10 

10 

3 
4 
6 
2 
3 
2 
4 
4 
9 
4 
6 

10 
4 

^C^=3 

Miscellaneous. 

0-10. 

4 
3 
4 
8 

3 
3 

8 
4 

4 4 
2 6 
8 9 
5 6 
3 7 10 

6 10 10 

9 9 
6 8 

11  =  a. 
11  =  a. 
11  =  a. 
-Q-  =  a.  r^p. 

O  d  =  o  a.  T 
=  Ta. 

-a  =  T  <i  a. 

:9.  =  Ca. 
I  ii  =  Oa. H  =  a. 

11°  =  a.  T°  p. 
11  =  a. 
H  =  a, 

£1  =  O  a.  T  p. 

d  T  P°  a. 
-a°  =  a.  T  O  p. 
-Q-°=Oa.Ta.p.  , d°  =  d  a.  I 
Hi  =  a.  r^  p.  I 
£1  =  a.  O  a.  p.  I 

r^  H  =  a.  ! -a°  =  a.  <  p.  ' ii°  =  jr5a.oop.i 
r^  H  =  a.  <^  p.  I ii°  =  a.  CO  <  p.i -a°=a.  OOO  < 

j;^ilO=OpOclO|-^0 
nd°ea.dr^ 
0-0-°=°  a.  OOO 

r3ii°=°a.d°a7° Mean    30,5  | 

Total  \   ! 

DAVAO. 

[0  =  7°  01'  N;  X  =  125°  35'  E] 

Dav. 

i|  Mean    34 
jj  Total    

Tempera-       Relative ture.  humidity. 

o:  3 

°C. 

34.8 
34.7 

34 

31.1 
32.5 

34.2 33.3 34.6 
33.8 

34.8 

35.3 35.7 

35.8 28.1 

33.3 33.9 

32.9 
33.7 

34.2 

33.5 
33.8 34.8 

34.3 
34.6 34.7 

35 
34.4 
34.6 34.9 

34.7 

sa 

°c. 

21 
20 

22.3 
22.5 22.8 
23.8 

23.5 

22.9 21 

20.6 
21.6 
21 

21.5 

22  8 22.6 

21.5 

22.9 21 
21.8 

21 
20.8 

23.2 23.5 

22  . 

22.3 20.5 

20.4 22.9 
23.1 
22.6 

P.ct. 
93 

94 

96 

91 

96 

92 
96 
95 
96 
92 
97 
93 
87 
91 
97 

96 

96 
98 
96 

97 
95 

96 

97 

95 
95 
92 

P.ct. 

62 
52 
52 

72 

68 

61 I  66 

48 

71 

65 
56 

50 
53 

92 

60 
63 
76 
67 

63 

53 

60 

58 
58 
60 

61 

63 
56 
62 

51 
56 

22 

Cloudiness. 

M  Q  03 

0-10. 

6 

61.2 
5.7  I     6.3 

36.1 

Miscellaneous. 

Tp. 

•  a.  p. 

r^p. r^dp. 

T  p. 

mp. 
r^p. 

=  a. 

r3  p. 

  :  rn  p. 

  ;  dr^p. 

33.5  I  T#  ̂   p. 
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COTABATO. 

1^  =  7"  13'  N;  X  =  124''  15'  E] 

CAGAYAN,  MISAMIS. 

[0  =  8*'  29'  N;  X  =  124*»  38'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

fl^o3 

Miscellaneous. 

Day. 
Tempera- 

ture. 

Relative    InnnrlinPss 

humidity,  i^lo
uainess. 

^Ja 

fl  ̂oS 

Miscellaneous. 

^B 
B 

03
' 

B 
d 

B 
03 

B 
d 

'iB 

03  S 
i^a 

'B 1 

Sa a 

03
' 

0
 

a 
d 

a 

03 

«o 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 

14 15 
16 
17 18 

19 20 

21 
22 23 

24 25 

26 
27 28 

29 

30 

Mean 

34 34.5 

32.6 
33.4 
34.5 

32 32.6 

33.9 
34.4 
34.9 
33.4 
34.4 
33.8 
30 

31.3 
32.5 
33.8 
34 

32.5 
32.6 
34.6 

34.6 
33.4 
33.8 
33.2 
35 
33.1 
33.4 
31.4 
32.1 

OC. 

21.5 
20.5 

21.2 
23.1 
23 
21.5 
22.5 
19.2? 
22.5 
20.8 
21.2 
21.6 
21.1 
19. 8? 
22.5 
21.5 
23.6 
21.6 
22.8 
22.1 
21.8 
21.2 
23. 2 
22.6 
22.8 

23.4 
23.4 
23.9 
23.4 23 

P.ct. 
83 

96 
86 
95 95 

97 96 
93 
87 
81 

89 90 

84 95 
95 
96 
90 
93 
87 
91 91 

92 
85 96 

92 86 

93 
92 

84 
90 

P.ct 48 

57 58 

62 60 
59 
71 

63 
62 53 
58 
54 58 
74 

75 
64 
56 

56 63 
67 53 

68 
57 
55 
63 
54 
63 

72 
64 64 

0-10. 

1 
1 
8 
6 
1 
8 
8 
9 
3 
1 
1 
1 
4 
8 10 

3 
5 
8 
6 
1 
2 
2 

10 
8 
5 
3 
6 
2 
8 
6 

0-10. 

3 
7 

/ 
5 
9 
2 
4 
2 
1 
3 
3 
5 10 

9 
4 
9 
3 
3 
3 
3 
6 
5 
7 
3 
3 
3 

! 

mm. 

"s.F 

8.9 

2.5 

""776" 

17.8 
20.3 
3.8 

"3576" 

"2779" 
______ 

5.6 
2 

'1277' 

no  a.  ̂ /  a.  p. 

thy..,. 
1/  a.  #  0  p. n2  =2  a.  /-  p. n  a.  ̂   p. 

•^^=0  a.  /o  p. 

n^-a. n  a.  /'  a.  p. n  =0  a.  ■Z'  a.  p. 
na-z-^sj^p. =°  a.  #2  0  p. 

d#p. 
n  /-  a.  <  p. 

no  a.  m  #2  p. 

Tp. 

/-p. 

no  a.  /-  p. 

n  a.  /-  p. 
n  a.  /-  p. 0-a.p.#2j^p. /-a.  p. 
/'a.  p. 

#a.p./'d  ^p. 
=  a.  /-  #  r^  p. 

/TIP  p. n  a./- #2 1-3  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 

15 
16 

17 

18 

19 
20 

•     21 
22 

23 
24 
25 
26 

27 
28 

29 
30 

Mean 

Total 

OC. 

33.5 
33.6 
33.1 
32.7 
32.9 
33.1 33 

32.7 

33.5 
33.2 33 

32. 5 32.9 

33.2 33.3 

34.4 33.3 
34.1 

34 32.4 32.5 

33 

33.4 
33.7 
33.4 32.8 

33.7 

34.3 
34.6 
34.2 

OC. 

20.1 

20 

20.4 22.6 

22.4 
22.7 

21.3 
19.8 
20.4 
20.5 20.3 
20.3 

20.4 
22 22.7 

21.9 
23.2 
22.8 
21.7 
20.5 
20.7 

21.2 
24.2 22.2 
21.7 

21.2 
22.3 

23.3 

22.2 
19.9 

P.ct. 
88 

89 
88 
89 
90 
89 

90 

87 

94 

89 

87 
85 

88 

93 

92 
95 

97 

95 
89 
84 
86 
87 
88 
85 
87 

84 

90 
91 
90 

80 

P.ct. 

57 
56 
60 
74 
70 
59 
56 
59 

66 
59 

58 
64 
59 
87 
76 

67 
58 
58 

58 
59 

57 

63 

55 

56    . 

58 

69 
62 
60 

66 

61 

0-10. 

1 
4 
2 
4 
4 
4 
4 
3 
4 
2 
1 
0 
1 
8 
8 
5 
8 
7 
4 
1 
4 
2 
4 
8 
8 
3 
4 
8 
3 
1 

0-10. 

3 
2 
4 
8 
9 
5 
3 
4 
2 
1 
4 
4 
3 

10 

10 

4 
8 
8 
4 
3 
2 
7 
4 
8 
4 
9 
5 
5 
4 
4 

mm. 

"b'z 

2.3 

12.7 3.8 

n2  =  a.  /'o  a.  p. 

n2  =2  ̂ 0  a. n2  =0  a. 
n  =0  a.  0o  p_ 
/'Oa. 

no  =  f^  a. 

n  =  a. 
n  =2  a. n2  =2  a.  /-o  p    1 

n  =2  a.  /o  p^     , n2=oa. /-Op,  I 

n  E52  a.  /  p.      1 
n2=a./'o#o^o| 

f°rirp- 

/^  r^  •  p. 

o#p. 

no  =2  a.  ̂ op_ 

n2=oa./'o<,op.| 

n2  =  a.  /"o  p.     1 

n2  =2  a.  /"  p.     1 

no^voa.z-p. 
=2  a.  /-o  p.         1 

no=2a. /-op^  1 
no  =2  a.  /o  p,  1 

n  =2  a.               1 n  =2  a.  i/  a.  p. 
no  =2  a. 

nP  =  &.y  wp. 

no  =2  a.  <  p. 

! 

33.3 22.1 90.7 
61 

4.8 4.6 33.3 21.5 
88.9 «2.2 

4 5 

Total 150 

19.9 

i 1 

DAPITAN. 

[(/,  =  8°    40'   N;  X  =  123°    25'   E] 

BUTUAN. 

[0  =  8»  56'  N;  X  =  125°  32'  B] 

Tempera- ture. 
Relative 
humidity. Cloudiness. If  J 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

3 Miscellaneous. Day. 

^B M ^B B 

•  03 

B 
d 

B 
CO 

a 
d fl§?03 

Miscellaneous. 

ii ^a 

ai 

'^B 

a 

OS 

CO 

a 
d 

a 
0 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 
14 
15 
16 

17 18 
19 20 

21 
22 23 

24 
25 
26 
27 
28 
29 
30 

OC. 

32.8 
32.7 
33.6 
33.4 
33.1 
33.4 
34.3 
34.5 
33.7 

33 33.2 
32.8 
33.8 
32.6 
29.9 
32.6 

31.4 

32 
33.4 
33.8 
33.6 
33.4 
33.7 
33.5 

"3375" 33.1 
33.4 
33.9 
34.3 

24.2 
23.6 
24.9 

24.7 
24.9 
24.4 

•22. 7 

22.2 
22.2 
23.5 
24.7 
23.8 
24.1 
24.3 

24 
22.8 
23.3 
23.5 
24.2 
24.2 
24.1 
23.8 
23.7 
23.4 
23.9 
23.4 
23.7 
24.5 

24 
23.6 

p.ct. 

82 
81 

84 
87 

87 

84 
92 89 93 

79 
87 
83 
79 
83 
81 
85 
85 
95 
88 88 

88 
92 

84 85 
85 
89 
91 
90 

88 
92 

P.ct. 
63 
60 
55 53 

53 
56 

54 60 
58 
63 

65 64 

61 57 

61 63 
63 
63 

64 59 58 
68 

56 
60 
63 
63 65 

64 
60 

60 

0-10. 

7 
8 
6 
7 
8 
9 
6 
8 
7 
6 
6 
8 
8 
9 
9 
8 10 

4 
8 
8 
6 
7 

10 
9 
8 
9 
6 
8 
7 
6 

0-10. 

4 
3 
0 
7 
4 
5 
3 
4 
4 
4 
0 
5 
8 
6 
8 
9 
6 
5 
3 
5 
4 
7 
8 
7 
3 
4 

10 
3 
5 
2 

mm. 

"i73~ 

? 

4.3 

"178' 

'"278" 

2 

3.3 1.8 

n  =  a. 

#o\  a.  <  p. 
=  #a. 

n  =  a. 
n  =  a. n  a.  <  p. 

na. 
n  a. 

•  r3p. 
•  r^  a.  <  #  p. 

•  a.  0  0  p. 

na. n  a.  <,  p. 
do  a.  <  p. 

n  a.  d^  p. n  a.  0  p. 

•  T  a.  <  p. 
n  #  a.  0  p. 

•  T  a.  <i  p. 

•  <^P. 

=  a.  <  p. 

da.  <  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 

18 
19 
20 
21 

22 

23 

24 
25 
26 
27 
28 
29 
30 

Mean 

Total 

OC. 

32.2 
32.1 

31.1 
31.1 
30.8 

31.5 
30.2 
32.3 

32.5 
32.7 31.7 
30.5 

30.6 29.6 

31.5 30.8 

30.5 

32 

32 
32 

32.7 
32.8 

33.1 32.8 

33 
29.3 33.5 

33.2 
33.5 
34.1 

OC. 

21.9 

21.2 
21.2 
23.4 23.6 
22.4 
22.5 

22.1 
22.1 22.2 
21.1 
20.7 

21.2 
22.8 

23.3 
23.1 

20.9 21.7 

21.8 
22.3 
23 

23.2 23.1 

22.9 

21 

23.2 22.6 22.8 

23.1 
23.2 

P.ct. 
95 
95 

96 
93 

96 
94 
96 
96 

93 

93 

93 

94 

95 

96 

92 

92 

92 

94 

96 
95 

90 

92 
92 
89 
95 

90 
90 
97 
90 

95 

p.ct. 
67 

47 
58 

82 
87 

61 
63 

63 
57 

60 

53 

54 

73 

84 

76 

86 

57 

56 
54 

53 

60 

68 
60 
56 
55 
80 

68 

51 

54 
63 

0-10. 

1 
2 
1 
7 
6 
6 
0 
5 
2 
0 
1 
1 
3 
9 
7 
8 
9 
6 
0 
4 
2 
7 
2 
6 
7 
4 
3 
4 
2 
3 

0-10. 

5 
4 
8 
9 
8 
3 
2 
4 
3 
5 
4 
3 
8 
9 
8 
9 
7 
8 
5 
4 
3 
6 
2 
8 
5 

10 

8 
5 
4 
3 

mm. 

"676" 

7.4 

"""78" 

13.2 

8.6 
3.6 

5.1 

21.1 

""75" 

na. n  =  a. 

n  =  a. 
n  a.  0  •  p. 

-0-/'#a.0a.p. 

na. na. 
n  =2  a.  po  p. 

na. 
na. 
na. na. 

n  a.  do  0o  p #  r^  a.  p n  =  a.  /'  #  p. /'  n  a.  #  r^  p. 
•  =  a  •  ̂   p. 

na./'#p. 

n2a. n2a. 

n2a. 

na. 

n2a. 
n  a.  e  p, 

na. n  =0  a.  do  <;  a? 

-Q-  a.  0  0°  p. 

^na. 

n  a. 
n  a.  T  p. 

Mean  1 33.2  !  23.8 86.5 
60.4 7.5 

4.9  L_-_-J -               ! 31.9     22.3 93.5 63.5       3.9 5.7 
Total  j 1            ] 

j                                   : 

27.41'
 

i 
1 66.9 

1 ^      1 1                                  i i 

89195- 

128  days  of  observation. 
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MAASIN. 

[(^  =  10°   08'  N;  Xr=124''    50'  E] 

Day. 

Tempera- ture. 

Mean 

Total 

30.8 

30.4 31.8 

32.4 
30.6 
29.5 

29.5 
29.4 

30.5 
31.5 
32.5 
32.5 
32.2 
30.4 29.9 

30 

30.2 
31.  G 
31 
30.5 
31.5 
31 

31 
33 
31.3 

30.6 
31.5 
33 
31.5 

32 

31.1 

^a 

22.7 
22.9 
22.  7 
23.6 
23 

21.9 
22.6 

21.9 
22.8 

24.4 
22.8 
23 

23.2 
22.6 
23.6 

24.1 
23. 5 21.8 
22.8 
21.4 
21.9 

24 24.4 
22.5 
22.8 

23.4 23.3 

23.2 
23.3 23 

Relative    ipiondinpss    Sc 

humidity.  I  ̂̂ ou^iness.  
i^  c     ̂  

3     1     s     ̂ ,r     i  Miscellaneous. 

P.  Ci 

84 
90 
90 
86 
92 

94 91 
93 
85 76 

86 
88 80 

92 
88 
91 
83 

85 
91 

91 
83 

86 

83 
82 

87 90 

82 

P.ct. 
69 
68 

52 74 80 

73 
77 

63 58 
58 43 

53 

74 
74 68 
76 
60 

74 
81 70 
70 
71 
69 
75 
65 
71 67 

74 69 

72 

C  o  33  ̂ 
0-10. 

10 
10 
3 10 

10 

2 
2 
4 
8 
2 
0 
2 

10 
9 

10 
8 

10 

10 4 
10 

0-10. 

4 
8 
3 

10 
7 
1 
3 
2 
6 
3 
2 
1 
8 

10 

8 

10 
4 
1 
2 
3 
3 
7 
9 
2 
5 

23 

86.' 

68.3 : 

d  r^°a. 
^°p. 

OO  <  ̂1. 

d°  a.  d  V 

^O^p. 

_____!  u.  ̂ 2  p. 
  !  dO'O^Op. 

^.1  I  •/'°P. 
  1  /-  002  p. :::::  <,^-v. 

9.7 28.4 

SAN  JOSE  BUENAVISTA. 

[<2!,  =  10°   44'  N;  X  =  121°   55'  E] 

26.9 

17.5 12.4 

5.3  L   

r~^--  u"  9  a. 

pa./'d=2<^2^, 
d°a.  p.  <,°p.      j 
d°a.p./-#2  02, /'°  a.  0°  p.         I 
oo2p. 

d#p.  I 
na.  #  <j°p. 
n  a. 

<°P- OO^  uy°  p. 
n.'  a.  .1/°  p. 

^°  a.  cx)2  p. 

n  a.  <  2  ̂ o  p_ xi2  =o  a.  My°  p. /-^a.  ̂ 2  p. 

ii=oa. no  a.  <  2  p_ 

Day. 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 

28 
29 

30 

Mean 

Total 

Tempera- 

ture. 

g  1 1 :2 1 
^B  \:^B 

ggg{^^  jCloud
iness. 

a 

°a 
°a 

33.4 
21.5 

32.9 

21.2 

34.1 

22 
33.9 22 

34 

22.3 

34 

23 
33.3 

23.7 

32.4 

22.6 

32.8 23.5 
32.9 21 
32.8 20.5 

33.3 
21 

33.9 21.5 
33.4 

22.8 

33 23.4 
32. 5 

22.6 

33 
23.8 

32 

22.6 
32.6 

22.9 
32.7 

22 38.1 

22.3 

33.2 
21.9 

33.1 22.9 

33.4 

22.8 

33 

22.2 33.9 21.3 

34 

22.5 

35.1 

23.9. 

34.1  1  24.3 

34.5 

22.8 

P.ct. 

a 

p.ct. 
57 

55 

57 

59 

60 

58 

63 

68 

58 

60 
60 
57 

62 

63 
76 
61 
69 

62 

61 

59 
62 
57 
69 
62 
57 

51 

60 
63 
70 
72 

0-10. 

0 
0 
0 
4 
0 
0 
3 

10 

2 
0 
3 
0 
0 
1 

10 

4 
7 
0 
4 
2 
4 
1 
0 
0 
6 
1 
2 
1 

0-10. 

2 
4 
2 
7 
2 
0 
3 
3 
0 
0 
2 
1 

10 

10 

10 

6 
6 
4 
3 
1 
4 
0 

10 
1 

10 

Miscellaneous. 

49. 5     •  T  p. 
T°  a.  O  d  p. 

  1  <j  p. 1.3  I  df^p. 
38. 1  \  d  a.  #  r3  p. 

  ,  <,  p. 

Tdp. 

Ta. Tp- 

33.3  1  22.4  I  84.9  I  61.6  ;    2.4 

TUBURAN. 

[0  =  10"  45'  N;  X=:123°   50'  E] 

BORONGAN. 

l<i)  =  ll°    37'    N;    Xr=125°    26'    E] 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 13 

■14 

15 
16 

17 18 
19 
20 
21 

22 23 

24 25 
26 
27 

28 
29 

30 

I  Mean 

Tempera- 
ture. 

na :^a 

33.6 
33.1 
33.8 

34.4 
33.1 
33.9 
33.9 
32.8 

33.4 33.9 
33.8 
35.1 
33.1 
31.6 
32.5 
31.4 
35 
33.7 
33.4 
33.6 
33.1 
33.1 
35.2 
33.7 
34.7 
34.4 
34.4 
35.7 
34.1 
33.4 

^a 

I  Total  :   

21.9 
22.1 
22.1 
22.5 
22.9 

22.6 
21.9 

22.1 
21.2 
20.4 
21.1 
22.7 
22.6 
23.4 24 

22.7 22.8 

22.3 
22.9 
22.9 
22.8 

21.5 
23.9 
22.1 

21.2 
22. 5 

22.8 24.1 

23.1 
22.2 

22.4 

Relative 
humidity. 

P.ct. 

89 

91 91 

92 
92 91 90 

89 
90 89 

90 
90 
90 

89 
92 

92 92 89 
90 
90 90 

P.ct. 

44 65 
63 
64 
61 
65 
61 
59 
65 
65 
60 

54 

66 

74 
57 71 
41 
59 60 

60 
57 
61 
61 55 

56 59 

63 59 

79 57 

Cloudiness. 

9.  6     60. ' 

0-10. 

2 
X 
0 
1 
8 
1 
2 
2 
2 
1 
1 
1 
2 
8 10 

0-10. 

4 
8 
7 

6.4 

Miscellaneous. =2  a. 

=2  a.  <^2p. 

=2  a. 
=2  a.  rj-  d  p. 

=2  a.  oo°  p. 
=2  a.  oo2  p. =2  a.  ̂ 2p. 

=°  a.  oo2  p. 
=°  a.  oo2  p. 

002p. 
002p. =o  a.  ̂ ^  2  p, 

#2a.dr^or32p 

^2  p. 
002  ̂ op. =°  a.  oo^  p. =°a.  <^°p. 

oo^  p. =-  a.  oo2  p. 
=2  a.  oo2  p. 

oo°  <,  =  p. =2  a.  002  p. 
=°  a.  OO^  p. 

Day. 

  ;  oo^  p. 
3.3  I  =2a.  T^  •°P. 
     =2  a.  <,2p. 

Tempera- 

ture. 

i^a 

30 
29.9 

30.2 
30.1 
30.3 

30.2 30.1 
30 
30.3 

30.1 

30.2 30.6 
29.8 

30.3 
30 

30.2 30.3 29.8 
30.3 

30.3 
30.3 

30.2 30.5 30.7 
30.7 

30.2 30.6 
30.8 
31 
31.2 

sa 

Relative humidity. 

a   !  a 

24.2 

24.3 
23.2 
26.0? 
21.6 
21.3 
21.7 
21.8 
21.3 

22.4 

23.2 
21.3 

23.2 23.6 
22.7 

23.4 22.4 
22.1 

22 

21.4 
20.9 

20.6 
21.2 
21.1 

21 

20.6 
23.2 22.3 
22.5 
23.3 

P.ct. 

P.ct. 

67 
78 

71 :    69 

,  68 

71 

73 

67 

63 

64 

i  66 

i  69 

i  93 

I  71 

!  76 

70 

I  71 

1  76 

■  69 

66 
62 
61 
62 

66 

66 
69 
71 
70 
67 

68 

Mean    30.3  |  22.3  |  92.8     09.: 
Total  !   i   ;   

Cloudiness. 

^sa 

S-^
" 

0-10. 

6 
8 
4 
6 
2 
2 
4 

mm. 4.8 

10.2 

7.6 
22.4 

10.2 

'"73' 

Miscellaneous. 

/-  a.  /-  #  p. 

/-  •  a.  /-2  ̂ .  p. 
-o.  =  a.  /^  p. 

/-©oa./p. 

n.  a. n.  a. 

n.  a. 
n.  a. 
-Q.2  =  a.  /"  p. 

•  =  a. 

n.  a. -Q-2  a.  i/  #  p. 

/  •  a.  p. 

/'  •  a.  /-  #2  p. 

•^Oa. 

/-•a. 

n  =  a. 
=  /-  0°  a. 
n  =  a. n  =  d  ̂ ^2  a.  ̂  -Q.  =  a.  <  p. 

£l2  =  a. 

112  =  a. n.-  =  a. 

jQ.  =  a. 

112  =  /  0  a. 

•  a.  ̂   p. 
ii2  =  a. 

ii2  =  a. 
n  =  a.  <  p. 
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PALANOC. ROMBLON. 

1 [(^  =  12°  22'  N;  X  = 

123° 

36'  E] 

[0^12*' 

35'  N;  \  = 

:122*' 

16'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

la  a 
Tempera- 

ture. Relative 
humidity. Cloud 

iness. 

|.5 

^ca Day. Miscellaneous. 

Day. 
Miscellaneous. 

'i<B 

V,B 

B a a a 

•^a. 

•pa 

a a a a 
OS  ̂  

SI 
03 

«3 

03 

CO (M 

i dp 
:^a 

il 

03 

to 

ft 

C<1 

03 

CO 

ft 

Oh 

OC. 

°a 

P.cL P.  ct. 

0-10. 0-10. 

mm. ! 

°c. 

°a 

P.ct. 

p.ct. 
0-10. 

0-10. 

mm. 

1 34.4 24.8 

92 

60 8 6 

1            1 

31.9 

24.6 

93 

63 

9 1 

/-«  a.  p. 

2 
34 

24.6 

93 
70 8 8 

1          2 
32.3 

24.7 
92 

61 

10 

2 0.8 

/'a.  p. 

3 33.6 25.6 

95 

9 7 3 32.8 23.7 97 

70 

9 7 

n:K*'-^- 

4 34.4 25.2 

94 

8 4 

1          4 

32.8 24.8 
93 

62 

10 

0 
5 

34 
23.8 

95 

8 4 
i          5 

32.5 
24.8 

90 

56 6 0 

/-«  a  p. 

6 33.6 23.8 

93 

60 
8 4 

i          6 
33 

24.5 

95 

58 7 4 

/'°  a.  p. 

7 32.5 23.  5 

91 

81 6 8 

Tp. 

;       7 

32.8 

23.4 
98 58 9 4 T  a.  /^°  a.  p. 8 32.5 24. 2. 

97 79 
8 n 

Tp. 

8 31.7 
23.8 

93 

84 

6 7 
10.4 

/'°a.p.#  <  p. 

9 33.6 24.5 

91 64 

8 6 9 32.5 24.6 

98 

66 

8 5 p  do  a.  /-o  a.  p. 
10 33.8 24.2 

93 
58 7 4 

10 

32.5 

22 

94 

66 

1 6 n  =  a.  /"  p. 
11 

1  25 

92      6 11 32.5 23.9 

96 

60 

8 3 

/"^  a.  ̂   /-  p. 

12 
34.8 1  24.6 88     58 8 4 

12 

33.2 24.5 

93 

59 

6 4 

/'°  a.  p. 

13 34.6 

'  25.2 
93     64 7 8 

13 

33 24.7 

94 

65 

8 4 

u/*  a.  p.  <,  p. 

14 
35.6 

;  25.2 
94      8 6 

14 

32.6 
24.5 

97 

66 

7 5 

/-o  #o  a.  /-  ̂   p. 

15 34.6 
i  25.2 

95     _      _ 9 9 15 

33 

24.7 

98 

67 

7 7 

/'  a.  p.  n  p. 

16 
35.5 

'   2n.5 
93     59 9 8 16 

33.8 
24.6 99 

62 

8 8 
/°  a.  /-  d°  p.  . 17 

34.6 24.8 92     64 9 7 

17 

33.4 
24.5 

92 60 

8 6 

/-o  a.  p. 

18 
'  34.8 

24.2 92  •  61 9 8   i 

18 

33  3 
24.7 

93 63 

7 4 
^°  a.  p. 

19 34.6 25.2 
93  '   

7 4 i 

19 

34 

24.6 

99 62 

6 4 

/-°  a.  p. 

20 
34 24.5 92     58 6 6 

20 

34.1 
24.2 

97 

53 6 4 

X°  a.  p. 

21 
34.2 25.2 92  '  57 6 4 

21 

34.3 22.4 98 

60 

7 7 

/°  a.  p. 

;          22 
33.8 24.6 92  i   8 6 

22 

34.2 24       i  96 

48 

4 3 

/-o  a.  p. 

1        23 34 
24.6 94  1  65 8 8 

23 

33 23       ,  94 60 4 5 

/-o  a.  p.  <  p. 

1        24 33.5 1  24.8 
97  j  .56 

8 7 1        24 
34.1 22.4  i  95 

59 6 5 
/°  a.  p. 

j        25 
1  24.4 

92  !   8 

25 

34.3 24.4  1  92 

52 

8 8 

/'°a./'p. 

/'°  a.  p. 

26 
32.6 

24.6 
88 

1  51 

8 6 

26 

34 

24.7  1  92 55 6 6 
i        27 33.8 24.6 93 

!  57  . 
7 6 

27 

34.8 24.4  1  97 

60 

5 5 

/-oa.p. 

28 
25      j       94 8 

28 

33.5 
24.5  i  93 

68 4 7 do  a.  /-Op. 

T  a.  /-o  p. 

29 
34 24.2  i      98 

i  49 
8 7 

29 

33 23.8  1  92 

63 

8 8 3.6 
30 33.8 25      1       93 

!  53 

8 7 30 

Mean 

Total 

32.6 
23.9  1  97 62 8 5 3.6 

/m  a.  p.  Tp. 
Mean 34 24.7  1      93  1  61.2 7.8 6.3 

33.2 
24.1     94.9 61.6 

6.9 

4.8 

Total   !          _L i i 18.4 

i              : ! 

1 
LA 

OANC J. Gl 
JBAT 

[(/>r=:12°    35'    N 

;  X  = 

125° 

01'  E] 

[(^  =  12" 

55'  IS 

r;  X= 

124*' 

08'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

'3 

Miscellaneous. 

Day. Tem 

tu 

pera- 

re. Rels 
hum] 

itive 
dity. 

Cloudiness. 

|.a 

^sa Miscellaneous. :  Day. 

•^a 
•pd 

a a a a 

•^a 

nS 

a a a 

a'
 

03  J= 

.5  J3 sa 
03 

ft 03 

CO 

ft 

C<1 

& 
03  2 
:^a 

ii 
03 ft 

03 

ft 

"3-^=^5 

°c. 
°c. 

P.ct. p.ct. 
0-10. 0-10. 

mm.. 

°c. 

°c. 

p.ct. P.ct. 

0-10. 0-10. 

mm. 
!         1 

29.8 22.2 93 71 6 5 0.3 

#°a. 

1 30.1 24.4 86 79 6 6 •""a. ^           2 29.4 22.8 
92 77 

6 6 2.5 

•  a. 

'     2 

30.2 
24.8 

86 

76 0 6 5.1 

•  p- 

3 29.3 23.6 96 86 4 7 1.8 

Sp- 

3 30.1 

24.8 

88 

92 

10 10 

3.8 

•  p. 

4 29.7 23.7 95 
72 

2 4 .5 

#°a. 
4 

30.2 

24.8 

87 

75 

5 5 
5 29.5 21.8 

99 

70 
4 3 5 30.4 

25 

92 

73 

8 6 
;       6 30.7 21.2 96 69 5 3 6 

30.4 23.2 
97 

74 

5 5 
7 30.6 21.5 97 

65 
3 3 7 30.5 

23 

91 

75 

6 4 
8 31.6 22.3 91 

66 
3 4 8 30.5 

24.2 
86 

72 

6 5 

<i  p. 

9 32.6 21.5 96 
52 

3 2 9 
30.8 

24.8 

85 

75 

6 5 
10 31.7 22.2 

92 

69 3 7 

10 

31.1 23.2 88 69 8 5 

11 
31.2 22 97 68 4 5 

11 

31.2 

24.1 

84 71 8 5 

12 
30 

22. 5 
95 

71 4 4 5.1 •-  p. 12 31.1 

24.8 

86 73 6 5 

1        13 
29.8 22.9 

94 74 
6 4 

2.5 

•  p. 

13 

31.1 
25 

87 81 

6 8 
da. 

1        14 30.4 23.5 96 74 7 4 3 14 31.2 25.2 90 

72 

6 8 
15 30.4 22.8 

76 
7 8 10.2 

•^a. 

15 

31.1 

24.8 

90 

74 

8 5 16 
30.6 22.3 

71 
6 7 

16 

31.1 

25 

86 

72 

6 0 17 
30.6 22.3 

67 
7 6 .3 17 

31.3 
24.8 

84 

72 6 6 

:     18 

29.6 21.6 
79 

6 5 
4.8 

•  p. 

18 

31.5 23.2 88 

71 

5 6 19 
30.1 22. 2 73 4 5 

19 

31.4 

25.1 

84 

69 6 5 
1        20 20.4 21.5 68 2 6 

20 

31.1 
24.8 

86 69 

6 4 21 
32.3 21.8 55 4 4 

21 

31.1 

24.9 
86 

67 

8 5 22 
32.2 21.1 63 3 2 

22 

31.2 
24 

83 66 

8 4 23 
30.9 21.8 

65 
4 5 

23 
31.5 

23.1 

83 

67 

6 5 24 32.6 21.4 64 3 3 

24 
31.3 

25 94 67 4 5 25 31.4 21.7 
59 

4 2 

25 

32 23.2 85 

66 

8 5 26 
31.9 20.9 74 3 5 

26 

31.3 
23.6 

77 

65 

6 5 27 
31.6 22.9 

70 
6 7 .3 

27 

31.2 24.2 
86 70 8 5 

da. 
28 

31.4 22.4 50 2 4 

28 

31.9 24.3 83 

69 

6 o 29 
31.1 21.4 _ 65 2 4 

29 

31.8 
24.1 

82 62 

6 4 30 30.7 22.4 68 4 8 30 

Mean 

Total 

32.5 23.2 83 

71 

6 4 ___. 
Mean 

Total 

30.8 22.1 94.9 

68.4  1 

4;  2 4.7 
31.1 

24.3 

86.4 
71.8 6.5 5.4 

; 
31.3    ; 

1 

8.9 
1                i i 



122 BULLETIN   FOR   APRIL^   1900. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

SUMAY,  GUAM  (Ladrones  Islands). 

[</,z=:13°   24'  N;  X  =  144«   38'  E] 

CALAPAN. 

[</,  =  13»  25'  N;  X  =  121°  11'  E] 

Day. 

Tempera-  i    Relative 
ture.       !  humidity. 

i  •  be 

Cloudiness.  1  u  a 

Miscellaneous. 
Tempera- 

ture. 

^^^.    Cloudiness.
 

if. 

^fla 
a 
ft 

(M 

a  ' 

a 
d 

Day. 

u 
^a 

^B 

a 

CO 

a      a  1  a 
ft            aj             ft 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 

17 18 
19 
20 21 

22 
23 
24 
25 26 
27 
28 

29 
30 

Mean 

Total 

°c. 

31 
30.2 29.6 

31.4 
30 

29.4 
29.6 
30 
30 

30.6 
29.4 

30.8 
30.6 

31 
31.4 
30.4 30.6 
31 31 

29.4 
30.4 

30.4 
30.4 31.8 

31.4 
81.4 28 

29.4 31.6 
31.6 

°C. 

23 
24 
24.8 
24.4 
24.4 
24.4 
22.6 

24.2 25 

24.8 

24 25.2 
25.2 

25 
25.2 
25 
24.4 

25 

24.6 

24.4 
24.2 
23.6 

23.4 
23.4 
25.4 

25.4 
23.8 

23.4 
23.8 
25.4 

P.Ct. 

84 
84 84 
84 
87 88 

87 85 
84 

81 83 78 

84 

82 
79 
80 

79 

79 

79 

82 
84 
84 

90 

87 
81 83 

81 84 

92 
84 

P.Ct. 

64 64 
64 

63 

64 67 
75 71 

58 60 

65 

62 61 68 

51 
70 
60 
56 53 

74 61 70 

71 
65 

62 77 
93 
89 
59 

62 

0-10. 

2 
3 
3 
3 
2 
3 
2 
2 
3 
3 
8 
4 
3 
6 
4 
2 
2 
8 
8 
2 
1 
6 

10 
2 
2 
2 
2 

10 

10 6 

0-10. 

4 
1 
3 
3 
2 
3 
4 
5 
1 
3 
8 
6 
9 
8 
6 
5 

I 
6 
5 
4 
6 
4 
4 
6 

10 10 

10 
6 
8 

mm. 

"1^3" 

1.3 ~_   

'1^3 

14 
15.2 

/'°  T  a.              ! /-°a.T2p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 

19 
20 

21 
22 
23 

24 
25 

26 

27 
28 
29 

30 

Mean 

Total 

oc. 

32 

31.5 
32.5 

32 

32 
32.2 

30 

32.2 31.7 
32.2 

32.2 

32 

32.5 

32.8 

33 

32.4 32.2 
31.8 
31.5 
31.5 
33 

32 
32.4 32.1 
31.6 31.8 

32.8 

32.6 

33.2 33 

OC. 

23.5 
25.1 
23.5 

25.6 23.1 

21.1 
22.5 
22.2 
22.1 22.1 
21.9 22 

23.4 
24.9 

24 23.6 

24.4 23.1 
22.5 

23 

22.5 
22.1 
21.9 
22.5 

22.5 

22.4 
22.5 23 

23.6 
22.9 

P.Ct. 

93 

88 

94 
86 

91 

84 

89 

90 
93 

96 
91 
80 
92 
91 

93 

97 
92 

96 

93 

92 

79 
82 

88 
84 
81 

90 

89 

85 

88 
91 

P.Ct. 

61 

63 

53 
55 

56 

69 
72 

67 

71 
64 

66 

63 
62 

61 
64 

65 
60 
63 

69 

69 

58 

61 

63 
63 
64 

50 

54 
65 

71 

58 

0-10. 

6 
9 
9 
9 
8 
8 
7 
8 
7 
4 
9 8  1 

4       i 
7 
9 

10      1 
8 

9  1 

9 
9 
9 
6 
2 
3 
8 
9 
4 

1 
9 

0-10. 

2 
1 
2 
3 
1 
2 
3 
6 
3 
2 
4 
4 
2 
4 
8 
9 
6 
7 
7 
3 
5 
3 
4 
3 
8 
3 
3 
3 
9 
4 

mm. 

"i'.Z 

"Tb 

'Y.b' 

23.4 

11.7 29.5 
16.5 

1 

.5 

'"'8' pa. 

pa. 
pa. 

TP. 

TP. 

#oa. 

ep. 

«°p. 

Tp. 

^p. 

^oa. 

•  T  P  a.  po  p. 
r^p. 

•2  a. 

do  0o  a.  d  p. 

<^  p. 

n.  a.  r4  p. 
-a  a.  r^  p. 

<a. 

30.5 24.4 83.4 
66 

4.1 
5.3 ;______ 

32.2     23 89.3 
62.7 7.3  1     4.1 

33  9 
  !   

90.7 

i 

'_    '   
1 i 

VIRAC. 

[<^==13°    35'  N;  X=rl24°    14'  E] 

NUEVA  CACERES. 

i(t)-lS°    37'   N;    \=3l23°    11'    E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^ca Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

j^  a 

^|a Co?  53 ^B 

SI 
a 
0 

a a 
«o 

0-10. 

5 
8 
7 
2 
2 
1 
2 
9 
9 
4 
2 
6 
8 
9 
8 
8 
7 
9 
2 
2 
4 
4 
7 
4 

4 
9 
4 
7 
4 

a 
ft 

ii 
^a 

^a 

a  !  a 03       1       ft 
a a 

ft 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 13 

U 

15 
16 

17 18 

19 
20 

21 22 
23 

24 
25 26 
27 
28 
29 
30 

Mean 

Total 

°C. 

30 

31.4 
31.8 
32.1 
31.7 
31.2 
31.9 
32.6 
32.8 

33 31.5 
31.8 
32.2 31.6 

32.4 
32.8 
32.4 
32.2 
32.8 

31.1 
31.7 
31.2 
31.8 
31.6 
33.2 
32 
31.6 

31.8 
32 
32.1 

22.3 
22.4 
22.4 
21.6 

21.4 
21 
21.9 
22.7 
25.8 

25.4 21.5 
21.9 25 

23.1 
23.7 

25 
22.4 
22 
22.1 
21.9 

22.2 
22 
20.3 
21.6 
22.1 
21.5 

'22' 6' 
22.1 
22 

P.Ct. 
92 

82 
96 
95 96 
95 

98 96 
80 

92    * 
96 

97 
90 
93 97 
90 

99 
97 98 98 

97 96 
98 
97 
98 98 
98 

96 

9t; 
96 

P.Ct. 

67 70 
69 
78 
74 70 

78 
78 76 

-75 

73 

78 
74 83 

79 

79 

74 80 
76 

75 

82 74 81 
78 
75 
78 

79 70 
71 
78 

0-10. 

6 
7 
5 
7 
5 
1 
4 
8 
1 
3 
2 
1 
4 
6 
3 
8 

:   8 

i     6 

4 

\ 
3 
3 

1     2 

!     4 

i  I 

''    8 

mm. 

1.3 
1.8 

4.1 

2 
.8 

.5 

2.5 

"lori" 

#°  =0  a.  cxD  p. 

do  a.  00  p. do  a. 

=oa. 

^  p. 

da.  00  <  p. 

•^^2  a.  /,#p. 

#0  ̂ a.d«  <  p. #0  r^2  a.  ̂   p. 

=  #0  r^  a.  ̂   p. 

#a.#odOr^2p. 

^P. 

070  p. ^Op. 

o^op. 

#o^2a.oo  <  p. 

#oa. #Oa.p.0r^OOp. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
20 

21 

22 
23 
24 
25 
26 

27 
28 

29 

30 Mean 

Total 

OC. 

32 
33 
31.2 
31.3 
31.8 
33 

33.7 
33.3 

33.6 

33.6 32.5 
33.4 32.6 

32.4 
33.4 33.8 33.7 32.3 
33.1 

33.5 
33.6 

33.5 33.8 33.3 
33.6 
33.5 34.9 

33.7 34.3 33 

°c. 

19 

20.1 

20.1 20.9 

19.9 
20.2 20.6 
20.9 

21.1 21.1 

19 
18.7 

19 

20.3 
20.7 21.5 

19.1 
19.3 

19.2 
19.6 19 

20 

19.7 20.1 

18.4 18.2 

19.4 20.3 

1  21.1 

20.4 

P.Ct. 

98 

99 
98 

99 

99 

99 

98 
98 

98 

98 

98 

98 

98 

98 
100? 

99 
98 
98 

98 
98 
98 
98 
98 
98 
98 
98 
96 
99 
99 
99 

P.Ct. 

81 

'78'" 

80 
79 

71 

'si'" 

i  69 

69 
71 

i  61 

'  86 ^  79 

~58""
" 

71 

r7
5"
' 

'66'" 

63 

I  75 

:  68 :  72 

:  74 

92 

0-10. 

3 
3 
3 
3 
3 
3 
5 
6 
3 
3 
2 
3 
3 
5 
4 
8 
4 
6 
3 
4 
2 
3 
3 
3 
6 
3 
6 
2 
3 
3 

0-10. 

8 
7 
7 
7 
8 
5 
8 
8 
7 
8 
6 
6 
7 

10 
8 
8 
7 
6 
7 
7 
8 
8 
S 
9 
8 
8 
9 
8 
8 
8 

mm. 

I_"II 

'~3'3" 

!"6~9' 

1     5.6 

I'iLs- 

=oa. 
=°a. 

dp. 

=oa. 

! 
1 
•°P°TP. 
=0  a.  T°  0°  p. 

•'  T°  p.    . 

31.9 22.5 94.9 75.7 5.5  i     4.2 1 33.1  I  19.9  i  98.3  ̂   73.5  i    3.  7  |     7.6  :   ; 26.7   '   ^   '   i   !   ■  33.1 
i            i                         i             1             1             i              ̂ 
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BATANGAS.                                                     |                                                       SILANG. 

[0  =  13*  45'  N;  X=121*'  03'  El                            i|                            [0  =  14°  14'  N;  X=120°  58'  E] 

1  Tempera- 
■       ture. Relative 

humidity. Cloudiness. 

s.aa Miscellaneous. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

^.aa 
Miscellaneous. Day. l-sa 

1  sa 

Sa a a 
d 

a 
03 

a 
d 

CO 

Day. 

;^a 
11 
:^a a 

03 

«o 

a 
d 

a a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 

14 
15 

16 17 
18 

19 20 

21 22 

23 

24 25 
26 
27 
28 
29 

30 

Mean 

Total 

35.8 

34.8 
35.2 
35.3 
36 
34.8 
34.3 
34.4 
36.3 
35.4 
35.2 

36.4 
36.5 
36.3 
36.4 
35.5 
35.6 
35.7 
36.7 

37 
35.4 
36.6 
36.3 
36.2 
36.4 
35.3 
35.4 
35.9 
34.6 
34.8 

21.6 

21.4 21.6 

21.5 
20.5 
20 
21.9 
22.3 
21.6 
20.6 

21.4 
20.9 
22.3 

23.1 
23.3 
23.2 
21.5 
22.3 
22.3 
22.2 
23.3 
21.4 
20.3 22.3 

22.2 
22.3 

21.2 21.6 

23.3 
21.1 

P.ct. 95 

95 
92 91 
92 93 

89 89 
92 

89 90 

93 93 
87 

85 85 

93 
89 
87 
88 
89 
89 
87 85 

88 

91 

80 88 
91 

93 

P.ct 45 
47 

54 45 43 

51 
54 
54 47 

37 

44 

48 

44 

58 50 

52 
46 
48 
50 
48 
50 
50 
47 

49 
50 48 

77 

.58 

0-10. 

2 
2 
2 
1 
1 
2 
5 
7 
3 
3 
4 
2 
2 
2 
5 
7 
7 
6 
1 
6 
2 
3 
2 
2 
3 
2 
2 
1 
6 
3 

0-10. 

4 
4 
6 
5 
3 
2 
2 
7 
5 
4 
3 
3 
5 
4 
6 
7 
6 
4 
4 
4 
4 
3 
5 
6 
6 
4 
4 
5 
6 
7 

mm. 

"o'.l' 

""3~ 

•  TP. 

pa.Tp. 

Op. 

<a. 

Tp. 

T  P  a.  p. 

\ 
3 
4 

!         5 
!          6 i          7 
!          8 1          9 10 

11 
12 
13 

'        14 

15 

j        16 

!        17 

18 

19 
20 

21. 

22 

23 
24 
25 

i        26 1        27 
28 
29 
30 

Mean 

Total 

31.5 31.8 

31.6 31.6 

31.4 31.8 

31.8 
31.5 30.8 

31.5 
31.2 
31.6 

31.8 
31.3 
31.7 

31.2 31.6 

31.8 31.5 
31.5 

32 

32.1 

31.7 
31.8 
31.8 
31.5 
31.8 31.8 

31.2 
31.6 

21 

21.5 
21.4 
21.5 21 

21.2 21.8 
21.5 
21.3 

22 21.6 

21.9 
22.1 

21.5 21.6 

21.4 21.8 
22.1 
21.8 

22.1 22.2 
22 22.1 

21.9 21.6 

22.2 
22.1 
22.3 
21.8 
22 

P.ct. 

97 
98 
98 
98 
97 

97 
98 

98 

98 
98 
97 
98 
98 

98 

97 

97 
98 

98 

98 
98 

98 
98 
98 
98 
98 
98 
98 
98 
98 
98 

P.ct. 

62 
61 

62 
61 
61 
61 
60 

61 

64 

60 

61 

60 

61 

61 
59 

61 

60 
60 
60 

61 
60 

60 

59 

59 

60 

60 

60 

60 

60 
59 

0-10. 

9 
7 
5 
7 
3 
7 
5 
7 
8 
7 
5 
4 
2 
4 
8 
7 
5 
3 
7 
4 
7 
7 
7 
4 
5 
6 
2 
3 
8 
5 

0-10. 

5 
6 
5 
7 
8 
3 
7 
8 
8 
5 
6 
5 

2    . 

8 
8 
9 
3 
3 
2 
7 
8 
7 
9 
8 
7 
6 
3 
7 
9 
3 

mm. 

3.6 

lors"
 

"53"8~ 

^8
' 

da. 
^p.     ̂  

=  a.  /-o  p. ^°a.Jip. 

=a.r°p. /'Oa.#oTp. 

ii=a.#oT*P. 

/'°a. 
/'°^=a.Tp. 

/'Oa. 

=  a./^°p. 
-Q.  =  a.  O  p. 

n  #°  T  a. =  a./'Op. 

35.7 21.8 89.6 
49.3 

3.2  1    4.6 
31.6 21.7 97.8 

60.5 
5.6       6.1 

j 

.8 

1 
80.8 

i i 

SAN  ANTONIO. 

[</,  =  14**   22'  N;  X  =  121''   32'  E] 

TARLAC. 

[</,  =  15°  30'  N;  X  =  120'»  35'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloud 

i  aj  tUD 
mess.  1 «  c .-'II  a 

d  rs^'^ 

Miscellaneous. 
Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

It 

'3 -Co 

Miscellaneous. 

■sa 

a      a 
OS         d 

«0               CO 

a 
CO i^a a 

sa 

a 

oS
' 

to 

a 
d 

a 

03 

a 
d 

CO 1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 
15 16 
17 
18 
19 20 
21 

22 23 

24 
25 
26 

27 28 
29 

30 

Mean 

Total 

30.1 
30.2 
31 

30.4 
32.1 

32 
27.4 

31.4 31 
30.8 
31.1 
30.5 
29.5 
31.5 
30.8 
30.4 
30.3 

31.3 
31.5 
32.5 
33 

33.6 
33.8 
31.9 
32.2 
34.3 
33 
32.5 
31.8 
31 

21.3 
21.4 
20.4 
20.5 
18.2 
18.4 
20.8 

20.4"
 

17.8 

19.2 
19.7 
20.9 
21.2 
21.3 
21.5 
21.5 
21 

21.4 
18.7 
19.9 
19 
20.4 
20.5 
20.5 
20.6 

19.2 
18.4 
19.7 
18.9 
21.1 

p.ct 
96 

94 99 
95 
95 
98 95 98 

99 
98 
97 
94 
97 
97 97 

94 
96 
94 98 

98 99 

97 98 
89 

97 95 

99 
98 
99 
94 

P.ct. 
lb 

73 
72 

54 67 67 

69 
66 
77 
76 
59 66 

82 63 

65 

63 

58 58 50 59 

51 66 
60 
52 
48 
46 

56 
61 

65 
64 

0-10. 

9 
3 
5 
8 

10 
6 
9 
6 
9 
7 
6 
1 
8 
6 
5 
8 

10 

4 
4 
2 
8 
9 
5 
6 
7 
3 
1 
8 

10 
1 

0-10. 

8 
7 
2 
6 
8 
9 
9 
1 
8 
8 
6 
7 
5 
4 
6 
1 
2 
1 
3 
6 
7 
8 
5 
2 
1 
5 
5 
6 
5 
6 

mm. 

"2.1' 

8.4  1 

  1   i 

r\  a. 

#  a.  r^  p. 

r\  a. 

#  a.  r>  a.  p. r\  a. r^  a. 

r>  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 

24 
25 

26 
27 
28 
29 
30 

Mean 

Total 

35.7 
36 

37.1 37.5 
37.1 
36.6 
35.7 
33.3 

36 35.8 35.9 

36.3 
35.6 36 

38.1 35.5 
35.4 
35.6 
37.7 
36.6 37 

37.3 
37.1 
37.7 

35.3 

35.7 36.8 

37.2 
36.5 
35.5 

22.5 
21.6 

22.4 
23.2 
23 

23.5 
20.5 

23 

24 

22.5 

23.5 21.5 

22.3 
20.5 
23.5 

23.5 

21 

22.9 22.9 

23 

23.4 
22.9 23.8 22.5 

23 

23.2 
23.7 25.3 

24.3 24.4 

p.ct. 

92 

89 
87 

95 

97 

91 
90 
91 
91 
93 
92 
95 

91 

93 
91 

93 
95 

92 

90 

96 
89 
94 
91 
96 
96 

96 
96 

89 

94 

95 

P.ct. 
48 

42 

38 

37 

41 

42 
41 

52 

44 

44 

45 

40 

43 
48 

39 

62 
50 
48 

41 

40 

43 
40 

44 
44 

52 

46 
42 

48 

47 

56 

0-10. 

0 
0 
8 
9 
1 
5 
0 
5 
6 
4 
6 
0 
0 
0 
0 
1 
2 
2 
2 
0 
7 
2 

10 

0 
2 
2 
0 
8 
4 

10 

0-10. 

5 
4 
5 
2 
5 
1 
4 
4 
4 
2 
4 
4 
6 
8 
6 
8 
4 
6 
4 
4 
4 
4 
5 
4 
2 
4 
4 
4 
5 
6 

mm. 

"1272" 

.3 

.5 

""2'8~ 
"'2^5' 

15.7 

'20^8' 
2 
1 

11='' a.  <,°p. 

-a  =  a.oo^*<,° oop. 
n  =  a.  oo  ©2  p. 

ii=«a.oor5''d° 
=  a.  OO'*  p. XI  =2  a.  oo  Op. 

0«a.O#°p. OO  O  0°  p. 

=%.OO»0»OP. 
i3.=2a.00Op. n  =  a.  ®  p. 

11  =  a. n.^  =°  a.  d°  p. n  =  a.  O  p. 

n  =  a.  /-o  d°  p. 

=''A./°  <,°p. 

ii  =  a. 

-Q-  =  a.O«°p. 

=»  a.  oo  O  p. 

oop. 
jci=a.oo20p. 

o«p. =a.ooO°#p. 

=  a. 

11  =  a. 

n  =  /'°  <,  uy°  ̂  

0#P- 

=^  a.  o  m°  p. 

r^#°^.p. 31.4 20.1 96.5 62.9 6.1 
5.2 

36.3 
22.9 

92.7 

44.9 

3.2 
4.4  j   

15.5  j 

57.8 



124'
 

BULLETIN   FOR   APRIL^   1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

l<t>-- 

BAGUIO. 

^le**  25'  N;  X  =  120° 

36'  E] 
SAN  FERNANDO  UNION. 

l(t>  =  16''  37'  N;  X  =  120''   19'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^la 
G^o3 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. 

1-5 

^ca 

1^" 

Miscellaneous. 

ii a 
03 a a 

03
* 

a 
d 

't<B 

o3  0 ^a P 

^a 

a 

03
* 

d 
a 

03 

o 

a 
d 

1 
2 
3 
4 
5 
6 

7' 

8 
9 

10 
11 
12 13 

14 15 
16 
17 18 

19 
20 
21 22 

23 
24 25 
26 27 
28 

29 

30 

Mean 

Total 

23 23 

23.5 
23 

23.1 23 

22.4 
22.6 
23.1 
24.2 
24 
23 

22.6 
23 

22.7 
21.8 

22.3 
22.5 
23.5 
23 
23 
22. 5 

22 22.5 
23.1 
22.4 20 

22.5 
23 
22.5 

°c. 

14.5 
15 
14.3 

16 16 
14.8 
14.5 
14.5 

14.4 

15 16.1 
14.6 
15 

15 15.2 
15 15 

13.6 
15.3 

15.4 
15.4 
15.3 

15.4 
15.5 

15.2 
15.2 
15 
16.4 
15.3 
13.7 

P.ct. 
90 
85 
93 

90 98 
70 

89 
89 90 
98 

84 77 

96 79 

94 
92 
85 88 

95 
94 
95 88 

94 94 
98 

90 
88 
85 

94 98 

P.  Ct. 
76 
80 

85 
90 

89 

72 ?? 
90 
74 
86 
72 
81 88 

91 
95 91 

92 
91 

85 
81 
97 

82 87 
85 
92 91 
93 
97 

89 

0-10. 

1 

I 
2 
1 
3 
3 
9 
2 
3 
2 
2 
1 
4 
3 
9 
4 
4 
2 
2 
2 
2 
2 
2 
3 
3 
2 
4 
4 

10 

0-10. 

8 
5 
8 

10 
10 
7 10 

7 
10 
7 

10 
9 
8 10 

10 
10 
10 

10 10 
9 
9 10 

10 
10 
7 

10 

10 

10 

mm. 

2.8 

'ii'" 

2.8 

"lor? 

~io"7" 
2 

10.7 
39.1 1.5 
1.8 

18 

1.8 

'io~2" 

1.8 
4.3 
1.5 

~26"7' 

•  p. 

•  p. 

=  a.  p. 

=  P. 

•  p. 
•  ̂ P- dp. 

•  p. 

=  T  p. 

•  p. 

•p-  ̂  

=  a.  d  p. 

^  a.  #  p. 

dp. 

=  dp. 

•  a.'  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 

21 

22 
23 
24 

;        25 

:        26 

!        27 
28 
29 

30 

Mean 

Total 

35.9 
35 

34.9 33.8 
35.6 
33.6 

34.1 35.6 

34 
33.2 
34.9 

35.6 35.3 33.7 

83.4 34.5 

35.6 
35.1 34.3 
35.1 
35 
34.5 

34.5 
33.7 35 
35.3 
35.5 34.1 
34.2 

33.4 

24.2 
23.6 
24.7 
23.5 
23.1 21.6 

21.6 
23.4 
24 
22.3 

22.2 22.1 
24.6 24.3 

23.5 23.1 

23.6 

25 
25 

24.3 

23.6 
23.5 23.6 

22.4 
24.2 24.3 25 

23.5 
25.1 
25.1 

p.ct. 
80 

87 

88 

89 
91 

93 
88 

84 
87 
88 

79? 

87 
84 
85 
84 
85 
84 

80 
84 

83 
86 

82 

89 
87 
84 

86 
84 
87 

88 
68 

P.  Ct. 

51. 

50 

61 
61 
50 

58 

53 

58 

57 

54 

61 

42 
61 
60 

58 
58 

57 

56 

58 
57 

60 
59 
59 

51 
60 
52 
55 
60 

53 
55 

0-10. 

0 
4 
5 
5 
1 
1 
2 
5 
1 
1 
1 
5 
4 
6 
1 
9 
4 
4 
2 
2 
1 
2 
2 
1 
5 
2 
1 
1 
2 
9 

0-10. 

3 
4 
2 
2 
2 
1 
3 

1 
1 
3 
2 
7 
2 

t 
5 
7 
6 
3 
4 
4 
3 
1 

17  • 

3 
1 
3 
2 
8 

mm. 

00°  a. 

j:i°a.  /Op. 

/'°P. 

11°  a.  /'°  p. 

nP  a. 11°  a. 

00°  a. 

=°a. 

r^°  T°  p. 
r.o  T°  p. 

<^°P. 
T°  07°  p. 

^°p. 
11°  a. 
11°  a. 

d°a. 

22.8  1  15.1 

90 
85.8 3.2  1        9 34.6 23.7 85  1  56.2  :        3 

3.4 160.4 : 
1 

ECHAGUE. 

[^r^ie**  4r  N;  \=:121«'  39'  E] 

CANDON. 

[</>  =  17°    12'  N;  X==120°  26'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

|.a 

S|a 

fit?  =3 
Miscellaneous. 

Day. Tempera-  ;    Relative ture.         humidity. Cloudiness. 

^B^\  Miscellaneous. 

S^o3! 

03rO«O 

'i<B 

a 
d 

a 

03 

a 
d 

•^a 

03  fi 

;^a 

sa 

a 

03 

to 

a 
d 

a 
o 

a 
d 

CM 
1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 

14 15 

16 

17 18 
19 20 
21 

22 
23 
24 25 
26 

27 28 29 

30 

Mean 

Total 

33.3 
33.9 
35.7 
35.5 
35.4 
36.6 

31.4 31.8 
36.5 
35.2 
33.9 
35.5 
34.1 
35.9 
36.7 
31.9 
34.7 
34.5 

36.2 
35.6 

36.4 
36.2 
35.3 
35.6 

36 36.7 
36.6 

•36.7 

37.4 .  36.5 

°c. 

19.9 18 

19.1 
20.7 
20.8 

19.1 20.6 

18.2 
18.6 
21.5 
21.7 
18.9 

19.3 

16.4 
20.6 
19.8 
20.5 

19.8 
20.3 

21.4 

19.3 
22.2 
21.3 

21.4 
19.6 
20.3 
21.7 

21.2 
22.6 
21.4 

P.ct 
97 96 

96 
93 
92 

!  93 
i  91 

'  92 

i  98 
;  91 

:  93 

;  98 

'  95 

91 

90 

1  96 

1  97 

•94 

'  89 

1  95 

:  91 91 

!  94 
1  94 
!  94 

:  96 

;  88 
96 
88 
90 

P.ct. 59 

53 
42 47 

48 

45 
60 
60 
46 
47 

54 41 

54 40 
46 68 
56 
55 
43 
45 
44 40 

53 48 

40 
42 
46 

51 47 
45 

0-10. 

8 
3 
3 

10 
4 
2 

10 10 
6 

10 10 
9 
4 
2 
5 

10 
10 
8 
6 
9 
3 

10 

10 10 
5 
4 
9 
7 

10 
8 

0-10. 

8 
2 
2 
3 
2 10 

8 
3 
2 
7 
2 
9 
2 
7 
6 
7 
6 
4 
3 
4 
5 
4 
5 
7 
3 
4 
3 
5 
5 

mm. 

0.3 

"1375" 

.3 

"73" 

2 

"I's" 

'"774" 

"19""" 

d2=2a.  f^/'Op^ ii^/'°a.0^p. 

na  =  a.  mp. 

r^^2  p_ 

/- 0°  p. 

/°p. /°a.  p.  d°p. =  e°a.,/°^°p. 

ii2a.O<i°/''^p. T°a.OLf°d°p. 
d°^Na.  1^07°  p. 

ii-=°/'°a.r^/'° ii°/'°a.r3/'°p. 

11°  a.  [^  /-o  p. 

r^^°d°#°p. 
d2  d°  a.  O  ,f°  p. 

11°  =  a.  0/'°p. 
-CL°  a.  O  /'°  p. /'°  a.  p.  r^  d°  p. 

r^/'°p. 

/'''■  a.  O  p. 

/'°  a.  r2  d°  p. 

e°  a.  O  ̂ -  p. 

O  /^°  p. -Q.°e-r^/'^d2 
=  a.r,5u.2/'Op. 
O^^d^p. 

0/'°p. T°  a.  r^  ,^^°  p. 
=  /'r^r^°d2a7 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 

15 

16 

17 
18 

19 
20 

21 

22 
23 

24 
25 

26 
27 
28 
29 

30 

°6'. 

31.5 
31.4 

31.5 
30.7 31.4 
30.5 29.5 

30.7 

30.5 
31.4 31.6 
31.9 
31.6 

31.6 
31.5 32.2 

32 
32.4 

32 
32.2 31.9 
31.8 

31.9 

32.1 32.1 
32.1 
32.1 
32.2 

33 

31.7 

°C'. 

23 

23.7 

25.4 
24 

22.2 
23.6 
22.8 
22.8 

22.7 

22.4 
22.2 23.2 
24.5 
24.6 

23.7 

24 24.9 24 

24.5 

25 

23.6 
23.6 
23.5 

23.2 24.5 
24.5 
25.1 
24.5 
24.5 
25.2 

P.ct. 

82 
75 

80 

82 
84 

83 

83 

79 
83 

82 
82 

83 
81 

78 

81 

79 

77 

76 

73 
88 

80 

78 
80 

78 

80 
79 
72 
75 
79 

75 

p.ct. 
55 

65 

63 
63 
66 

62 

68 
66 

64 
57 

62 

58 

60 
60 
58 
52 
66 
60 
63 

62 

62 

58 

57 

48 

63 
61 

57 

53 
52 
53 

0-10. 

0 
1 
3 
3 
4 
0 
4 
9 
0 
2 
5 
3 
4 
2 
4 
2 
3 
5 
0 
0 
0 

3 
5 
5 
0 
0 
2 

0-10. 

0 
3 
2 
0 
0 
0 
9 
5 
0 
0 
2 
0 
1 
2 
3 
0 
2 
4 
4 
1 
1 
3 

,    5 

0 
7 
2 
1 
0 
0 
9 

mm. 

-Q.^  =  a.  <,  p. 

ii2=2a./-oj-2p, n  =  a.  /-  <  p. 

112  =2  a. 
-CL  =  a.  /°  p. ii-  =2  a.  ̂ °  p. 
ii  =  yoa.  da.p. 

=  a.  d  /-o  p. 

-0.2  =  a.  <j  p. 

-a-=-a, /o  <p. 

-ci^  ='  a.  <.  p. 

-Q-  =  a.  /^  p. 
n  =  a.  /°  p. 

-Q-°  =°  a.  <|  p. 

-Q-  =  a.  /'°  p. 

n  =  a.  <  p. 

n.  =  a.  T°  P- 

-Q-  =  a.  /'°  a.  p. 
xio  =0  a.  /-o.p, 

-CL°  =°  a.  ̂   p. 
n  =  a.  ̂   p. 

-CL  =  a.  /Q  <j  p. -Q-  =  a.  <  p. 
.a  =  a.  <,  p. 

-a=/'°a.Or^P- 

ii  =  /°a.  T°P- n.  =  a. 
11  =  a. 

ii  =  ̂ '"°a./'°^p. 
n  =  a.  T°  <^  P- 

35.3     20.2  1  93.3 48.8 7.2 
4.8 

i  Mean 

i  Total 

31.6  i  23.8 79.6     59.8  ;    2.7 2.2 

1               ! 45.6 
i 1 
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LAOAG. 

[0  =  18°  12'  N;  X  =  120''  35'  E] 

SANTO  DOMINGO. 

[(^  =  20*'  28'  N;  X  =  121''   59'  E] 
' 

i   Tempera- 1       ture. 
Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 

'  Relative 

humidity. Cloudiness. 

^*2 

lla 

a3.Dco 

01 

Miscellaneous. Day. 

1    ■  ■■  . 

SI 
d 

03 

CO a 
ft 

(M 

03 

to 

a 
ft 

*^a 

03  P 

^a 

Sa 

a 

a3
* 

CO 

a 
ft 

a 

03
* 

CO 

a 
ft 

1 
2 
3 

1     ■     4 
5 
6 
7 

1          8 
9 '        10 

11 12 

13 
14 
15 
16 
17 18 

19 20 
21 

22 23 
24 
25 
26 
27 
28 
29 

30 

Mean 

Total 

33.2 
32.3 
32.6 
33.3 
33.7 
32 
30.3 
32.5 

32 32.3 
34.6 
33.8 
33.3 
33.8 
32.8 

34.7 
32.8 
34.3 
33 
33.6 
33.3 
33.1 
33.5 
35.2 
32.9 
32.8 
33.3 
34.6 
34.8 
35.6 

21.5 
22.6 

23.1 
20 

19.6 
20.6 
22.9 
21.7 
22.4 
21.3 

21 22.4 
22.6 
22.7 
21.6 

21 
23.4 
23.5 
23.4 
22.4 
22.5 
21.6 

22.1 
21.5 

21.4 23 

22.6 

21.4 
21.7 
21.7 

P.ct. 88 

92 

.93 

90 

88 
92 93 
76 
90 90 

91 
85 
90 

92 
91 
92 
85 86 

89 89 

92 
88 
84 
87 
89 89 

89 88 

87 
84 

P.ct 
58 60 

62 

43 

62 
61 
54 
57 
59 57 
44 
52 
60 
59 

55 
43 

57 

54 

52 
56 

54 53 
50 

41 59 

62 53 
51 
50 

43 

0-10. 

0 
0 
0 
0 
0 
0 
9 
8 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
§ 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

0-10. 

2 
2 
1 
1 
0 
1 

10 
7 
2 
1 
1 
1 
2 
1. 
3 
1 
1 
1 
1 
1 
1 
1 

I 
6 
3 
1 
0 
1 
1 

mm. 

:::::: 

£1=2  a. -a  =  a.  vu/p. 
11  =  a. -a^  =  a. 
n.^  =  B.. 
ii2  =  a. 

•  a. 

=  a. 

n.  =°a. n  =  a.  a?  p. 
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27 
28 
29 

30 
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29.2 28.5 
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23.9 
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23 
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24.8 
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23.1 
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21.2 
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86 

91 
89 
89 
94 

77 
65 

62 

91 
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93 
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81 
85 

85 

93 

84 
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94 
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85 
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79 
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95 
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83 
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84 
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74 
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77 
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72 
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76 
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SEISMOLOGICAL  BULLETIN  FOR  APRIL,  1909. 

By  Rev.  Miguel  Saderra  Maso,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

4:,  5^  33"^  22^*  Northern  Luzon.  Earthquake  of  intensity  Y.  The  origin  lay  toward  north- 
east, probably  near  Camiguin  Island  of  the  Babuyanes  group,  some  450  kilometers  from  Manila. 

The  disturbance  was  perceptible  in  all  the  provinces  north  of  parallel  17°  IsT  latitude.  At  Aparri  (NE 
of  Luzon)  where  the  force  reached  Y,  it  lasted  50  seconds;  in  Manila,  the  agitation  of  the  micro- 
seismographs  persevered  for  about  20  minutes. 

5,  13*^  15"^.  Valley  of  the  Agusan  River  (Mindanao).  Earthquake  of  intensity  lY,  per- 
ceptible in  Talacogon  and  Butuan.  The  focus  appears  to  have  been  in  the  northern  part  of  the 

valley,  in  the  neighborhood  of  Talacogon,  where  three  perfectly  distinct  shocks  of  force  lY  have 
been  felt.  The  intensity  was  smaller  at  Butuan,  situated  some  50  kilometers  to  the  north  of  the 

former  place.  The  phenomenon  was  probably  due  to  the  same  center  which  caused  the  earthquake 
of  March  18  of  the  current  year. 

6,  6^  1™.     Aparri   (NE  of  Luzon).     Slight  earthquake  of  intensity  III. 
12,  8^  35"^.     Borongan  (E  of  Samar).     Seismic  oscillations  of  intensity  lY;  duration  4  seconds. 
14,  6^  37"^  19^*  Southeastern  Luzon.  Earthquake  of  force  YI.  It  displayed  the  greatest 

violence  east  and  northeast  of  Mayon  Yolcano,  and  was  quite  perceptible  to  a  distance  exceeding  100 

kilometers,  in  the  Province  of  Ambos  Camarines  and  on  Masbate  Island.  The  center  lay  probably 
to  the  southwest  of  Catanduanes  Island.  The  perturbation  of  the  microseismographs  at  Manila 

lasted  about  half  an  hour.  The  preliminary  tremors  of  48  seconds'  duration  correspond  to  a  distance 
of  the  center  from  Manila  of  roughly  350  kilometers.  The  disturbance  was  likewise  registered  by 
the  microseismographs  at  Osaka,  Japan,  where  the  preliminary  movements  lasted  4  minutes  and  15 
seconds,  indicating  a  center  at  a  distance  of  2,700  kilometers.  A  second  shock  of  force  III,  felt  on 

Catanduanes  Island  at  6^  11°^,  has  not  been  registered  at  Manila  Observatory. 

16,  6^  9^.  Butuan  (K  of  Mindanao).  Oscillatory  earthquake  of  intensity  III.  Direction 
NE-SW.     A  repetition  at  19^  21°^  had  the  same  direction,  but  force  lY;  duration  about  30  seconds. 

17,  10^  47"^.     Laoag  (N"W  of  Luzon).     Earthquake  of  intensity  11. 
18,  7^  58"^  40^*  Butuan  (IST  of  Mindanao).  A  slight  oscillatory  earthquake.  Direction 

SSW-ISTNE;  intensity  III.  Its  focus  must  probably  be  sought  in  the  southern  part  of  the  Agusan 
Eiver  Yalley. 

19,  13^  7^.     Ormoc  (W  of  Leyte).     Earthquake  of  intesity  11. 

25,  12^  07"^  30«.     Santo  Domingo  (Batanes  Islands).     Earthquake  shocks  of  intensity  III. 
25,  22^  45"^.     Cotatato  (SW  of  Mindanao).     Earthquake  of  force  lY;  duration  20  seconds. 
30,  9^  46"^.     Virac  (Catanduanes) .     Oscillatory  earthquake.     Intensity  III ;  direction  SE-FW ; 

duration  4  seconds. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 

by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  twentieth  meridian  east  of  Greenwich. 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight=0^.] 

i 
No. 

1   70 
1 

2 

i   71 

3 

! 
72 3 

i 73 
4 

\       74 6 

75 8 

76 8 

77 
10 

78 
11 

Component. 

r  NNW-SSE 

{  WSW-ENE I  WSW-ENE 

/  NNW-SSE 
\  WSW-ENE r  NNW-SSE 

\  WSW-ENE 
I  WSW-ENE NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
W^SW-ENE 

WSW-ENE 
W^SW-ENE 

WSW-ENE 
NNW-SSE 
W^SW-ENE 

WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW^-ENE 

f  NNW-SSE 
\  WSW-ENE 
f  NNW-SSE 

\  WSW-ENE 
WSW-ENE 

(  NNW-SSE 

\  W^SW-ENE 
l  WSW-ENE 
r  NNW-SSE 

\  WSW^-ENE 
I  WSW-ENE 
WSW-ENE 

/  WSW-ENE \  NNW-SSE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
WSW-ENE 

Beginning. 
Maximum  range  of 

motion. 

First  Second   '    pYinci- 

prelirai-  prelimi-  j nary  nary       portion 

tremors,  tremors.    POi
won. 

h.  m.  s.    \   h.  VI. 12  43  27  ; 

12  43  31 
12  43  47 

13  40  07 
13  40  06 
13  40  06 

5  33  14 5  33  22 

5  33  13 
5  33  23 

15  19  04 
15  19  04 

Hour. 

Am- 

pli- 

tude 

(2a). 

Pe- 

riod. 

h.  m.  s. 

13  36  17 
13  36  19 

13  38  34 
13  38  83 

13  38  34 
13  38  37 
3  43  57 
3  44  04 
3  44  01 
3  44  06 
9  14  53 
9  15  03 
6  37  19 
6  37  16 
6  37  18 

13  49  06 
13  48  52 
13  49  07 
13  48  54 
3  54  40 
3  54  46 
3  54  30 

3  54  54 

5  34  04 

5  34  19 
5  34  02 
5  34  15 
1  31  13 

15  19  20 
15  19  19 
20  01  28 
13  59  45 
13  59  39 

13  59  51 13  59  18 
4  05  12 
4  05  20 
4  05  18 
4  05  29 

13  36  21  !  0.  03 
13  36  26  ;   .  03 

n~ 
3  56  28 
3  56  30 
3  56  26 
3  56  30 
7  58  40 
7  58  42 
6  26  50 
6  26  52 

5  50 

5  50 

5  50 6  38 
6  38 
6  38 
8  17 

5  41 5  41 

20  48 
20  48 
20  48 
20  48 

6  53 
6  53 
6  53 

6  38  07 
6  37  59 
6  38  12 

12  39  07 
3  58  58 
3  59  03 
3  58  55 
3  58  50 

5  34  19  •' 

5  34  42  I 5  34  50  ! 

5  36  24  I 

1  31  23  I 

15  19  22 
15  19  33 
20  01  30 

14  04  13 
14  04  04 
14  04  08 

14  03  53 

4  06  35 
4  07  20 

4  06  50 

6  38  55 
6  38  23 
6  38  43 

12  39  09 

3  59  16 
3  59  15 
3  59  15 

3  59  12 

2.02 

1.24 1.96 
1.68 

.02 

.08 

.13 

.05 .01 

.05 

.01 

.05 

1.8 

1.2 

9 

2.2 10.2 
2.4 
2.4 2.8 

2.4 
20.2 
22.5 

23.2 
23. 7 

15.6 
17.6 

17.4 
5.60  I 

1.80  I 

3.60  i 

.07  I 

.13 

-.54 

.38  I 

1.23  I 

8.1 
2 
9.9 
1.8 
2.4 

8.7 2.4 
9.6 

End. 

I  In- 

!  stru- 

;  ment. 

Remarks. 

h.  m, 

13  04 
13  02 
13  04 
13  39 
13  39 

13  57 13  57 
14  02 

6  08 
5  57 6  08 

5  57 
1  34 15  22 

15  22 20  05 
15  16 

15  23 
15  16 

15  23 

6  27  m 6  27  24 
.08 

2 
G  27  07 

12  55  00 
6  27  14 

12  55  05 .11 
.04 

2.8 
2.4 

5  53  17 5  55  37 5  56  13 

.31 

7.2 
5  52  56 5  55  30 5  55  54 

.04 6.4 5  53  18 5  55  36 5  56  55 

.37 

11.1 

6  41  02 6  43  32 6  46  12 
.59 

9 
6  41  10 6  43  58 6  47  03 

.53 

10 

6  41  16 6  43  21 6  46  50 

.03 

11.2 

8  17  40 
5  41  52 

8  17  50 
5  42  48 .06 

.31 

2.4 2.4 ■ 

5  41  51 
20  55  42 

5  42  27 
20  59  27 .17 

.05 

2.4 

10 

20  52  47 

20  52  22 20  55  27 20  59  36 
1.53 

9.6 

20  52  46 20  55  25 20  58  25 

.04 

8 
20  52  26 20  55  31 20  58  55 

1.47 10.2 
1 
i 

4  51 

5  13 
4  51 

10  00 
10  33 

8  15 7  50 

8  15 12  41 

4  52 

5  07 5  00 
5  03 

8  28 
8  28 6  31 

6  31 12  58 

V.  M. 
V.  M. 
H.  P. 

V.  M. 

i  V.  M. 

I  V.  M. 

!  V.  M. 

H.  P. 

iV.  M. i  H.  P. V.  M. 
H.  P. 
V.  M. 
V.  M. 
V.  M. 

I  V.  M. 

i  V.  M. 

!  H.  P. 

i  V.  M. 

H.  P. 

I  V.  M. 

i  H.  P. 

V.  M. 
H.  P. 

V.  M. 
H.  P. 
H.  P. 

V.  M. H.  P. 

V.  M. 
V.  M. H.  P. 

V.  M. 

H.  P. 

I  H.  P. 

I  H.  P. 
I  V.  M. 

I  V.  M. 

Vertical  component  0.11  mm. 

V.  C.  0.46  mm.     Earthquake,  III  in 
the  northern  part  of  Luxon. 

V.  C.  0.05  mm. 

V.  C.  0.02  mm. 

8  10 
8  16 

8  00 

8  22 5  46 
5  46 

22  22 22  30 

22  22 22  30 

8  05 8  05 

8  28 

V.  M. 
V.  M. 

V.  M. 
V.  M. 
V.  M. 
H.  P. 
V.  M. 

H.  P. 
V.  M. 
V.  M. 
H.  P. 

V.  C.  0.96  mm.    Earthquake,  VI  SE 
of  Luzon. 

V.  C.  0.02  mm. 
V.C.  0.04  mm.     Earthquake,  N  of  For- mosa. 

Earthquake,  III  at  Butuan  (N  of  Min- 
danao). 

V.  C.  0.15  mm. 

V.  C.  0.01  mm. 

V.  C.  0.10  mm. 

Instrumental  constants. — Vicentini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  L50  meters; 

weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  (H.  P.)  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=:9.2  seconds;  WSW-ENE  pendulum, 
T=10.4  seconds.     Magnification  of  the  record:  NNW-SSE,  15  times;  WSW-ENE,  15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 

meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 

stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 

some  14'  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN   FILIPINASJ 

4:,  5^  33""  22^*  Norte  de  Luzon.  •  Temblor  de  tierra  de  intensidad  Y :  el  origen  estaba  al  NE, 
probablemente  cerca  de  la  Isla  Camiguin  del  grupo  de  las  Islas  Babuyanes^  a  unos  450  kilometres  de 

Manila.  Fue  perceptible  en  todas  las  provincias  del  N^  hasta  el  paralelo  17°  latitud  N.  Duro  cerca 
de  50^  en  Aparri  dSTE  de  Luzon)  donde  tuvo  fuerza  Y:  la  perturbacion  producida  en  los  micro- 
seismografos  del  Observatorio  duro  unos  20  minutos. 

5,  13^  15"^.  Valle  del  Agusan  (Mindanao).  Temblor  de  tierra  de  intensidad  TV,  Fue  per- 

ceptible en  Talacogon  y  Buttian;  el  origen  probablemente  estaba  en  la  parte  N"  del  Yalle  a  poca 
distancia  de  Talacogon  donde  se  distinguieron  perfectamente  tres  series  diferentes  de  sacudidas  de 

intensidad  lY:  En  Butuan^  situado  a  unos  50  kilometros  al  IST  de  Talacogon  tuvo  menos  inten- 
sidad.    Es  probable  que  procedio  del  mismo  origen  del  terremoto  de  18  de  Marzo  ultimo. 

6^  6^  Ol"'.     Aparri  (NE  de  Luzon).     Ligero  temblor  de  tierra  de  intensidad  III. 
12^  8^  35"^.     Borongan  (E  de  Samar).     Oscilaciones  seismicas  de  intensidad  lY,  duracion  4^ 
14,  6^  37"^  19^*  SE  de  Luzon.  Temblor  de  tierra  de  intensidad  YI.  Tuvo  su  mayor  fuerza 

al  E  y  'NE  del  volcan  May  on,  y  en  Catanduanes;  fue  bien  •  perceptible  a  una  distancia  de  mas  de 
100  kilometros,  en  Camarines  y  en  Masbate.  El  origen  se  hallaba  probablemente  hacia  el  SW  de 
Catanduanes.  La  perturbacion  registrada  por  los  microseismografos  del  Observatorio  duro  cerca  de 

media  bora  y  los  movimientos  preliminares  48^;  esta  duracion  coloca  el  centro  a  unos  350  kilo- 
metros de  Manila.  Kegistraronlo  tambien  los  microseismografos  de  Osaka  (Japon)  donde  los 

movimientos  preliminares  duraron  cuatro  minutos  y  quince  segundos,  correspondiendo  el  origen  a 

2,700  kilometros  de  distancia.  En  Catanduanes  se  sintio  una  replica  de  intensidad  III  a  6*^  41"^; 
que  no  registraron  los  microseismografos  del  Observatorio. 

16,  6^  9"^.  Butuan  (IsT  de  Mindanao).  Temblor  oscilatorio,  direccion  iSTE-SW,  intensidad  III. 
Eepitio  a  9*^  21"^  con  la  misma  direccion,  intensidad  lY  y  duracion  de  unos  30^ 

17,  10^  47°^.     Laoag  (NW  de  Luzon).     Temblor  de  tierra  de  intensidad  11. 

18,  7^  58"^  40^*  Buttian  (N"  de  Mindanao).  Ligero  temblor  oscilatorio,  direccion  SSW-NNE, 
intensidad  III.     Probablemente  el  origen  se  hallaba  en  la  parte  S  del  Yalle  del  Eio  Agusan. 

19,  13^  07^.     Omoc  (W  de.Leyte).     Temblor  de  tierra  de  intensidad  11. 
25,  12^  07"^  30^     Santo  Domingo  (Islas  Batanes).     Temblor  rotatorio,  de  intensidad  III. 
25,  22*^  45^.     Cotabato  (SW  de  Mindanao).     Temblor  de  tierra  de  intensidad  lY,  duracion  20^ 
30,  9^  46"^.     Virac    (Catanduanes).     Temblor  oscilatorio,  direccion  SE-ISTW,  intensidad  III, 

duracion  4^. 
REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Yease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  conipleta  de  estos  re- 
gis tros. 

^  La  intensidad  de  los  terremotos  se  indica  conform e  a  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  a  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 
registrado,  distinguiendola  por  medio  de  un  asterisco  {■').  En  caso  contrario  copiamos  la  apuntada  por  los 
observadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archi- 
pielago  que  es  el  del  meridiano  120°  E  de  Greenwich. 





THE  SEISMIC  CENTERS  IN  NORTHERN  LUZON. 

By  Rev.  Miguel  Saderra  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

In  1903  I  expressed  the  opinion  that  the  most  northern  part  of  Luzon  contained  two  different 
seismic  epicenters:  one  near  the  northeastern  end  of  the  island,  the  other  to  the  west  of,  but  very 

close  to,  the  "Cordillera  Central,^^  which  latter  is  sometimes  also  called  the  Western  Cordillera.^ 
A  closer  study  of  the  earthquakes  experienced  in  this  part  of  the  island  seems  to  corroborate  the 

statement,  but  with  a  correction  as  to  the  position  of  the  epicenter  of  the  Cordillera,  as  will  appear 
in  the  course  of  the  present  discussion. 

The  existence  and  position  of  this  latter  center  seems  to  be  established  with  sufficient  precision 
by  the  data  concerning  the  intensities  and  meizoseismic  areas  of  the  most  violent  earthquakes  which 
occurred  in  northern  Luzon  during  the  last  fifty  years.  Probably  all  of  these  proceeded  from  the 
focus  which  we  supposed  to  lie  west  of  the  Central  Cordillera,  while  in  reality  it  seems  to  include  the 
mountain  range  itself.  The  epicentric  region  of  this  focus,  a  somewhat  elongated  area  with  its  major 

axis  in  the  direction  WKW-ESE,  lies  between  the  central  part  of  Ilocos  ISTorte  and  southern  Ca- 

gayan.2  The  earthquakes  in  question  occurred  September  9,  1862,  October  9,  1904,  and  May  25, 1907. 

THE  EARTHQUAKE  OF  SEPTEMBER  9,  1862. 

This  earthquake  took  place  at  3  a.  m.  It  damaged  buildings  in  various  towns  of  Ilocos  N^orte 
and  the  southern  part  of  Cagayan  Province.  In  Ilocos  IN'orte,  the  town  which  suffered  most,  and 
where  the  force  must  have  reached  VIII,  was  Piddig,  situated  west  of,  and  not  far  from,  the 
Central  Cordillera  on  one  side  and  about  20  kilometers  from  the  coast  on  the  other.  As  to  southern 

Cagayan,  east  of  the  Cordillera,  it  is  said  that  the  quake  damaged  some  churches — Whence  must  have 

exceeded  force  VII — ^but  it  is  not  stated  which,  though  it  is  quite  natural  to  suppose  that  they 
were  those  of  the  towns  closest  to  the  mountain  range.  At  any  rate,  the  disturbance  was  of  violent 
character  and  long  duration  in  Tuguegarao  and  Cabagan,  which  are  situated  about  80  kilometers 

from  the  Cordillera.  In  Ilocos  ]N"orte,  as  well  as  in  the  towns  of  Cagayan  just  mentioned,  the 
principal  oscillations  were  in  the  direction  E-W.  In  northern  and  northeastern  Cagayan  the  shocks 
hardly  reached  force  VI ;  in  Ilocos  Sur  and  Union  Province  they  did  not  exceed  V,  and  the  seismic 
waves  seemed  to  come  from  a  northerly  direction.  In  the  other  provinces  of  central  Luzon  the 
earthquake  was  felt  likewise,  but  with  decreasing  force.  Thus  in  Manila,  at  a  distance  of  some  360 

kilometers,  only  slight  shocks  were  perceptible.  It  is  quite  probable  that  the  waves  were  still  faintly 
perceptible  when  they  reached  the  Batangas  coast  and  eastern  Tayabas,  thus  covering  an  area  which, 
in  the  direction  from  north  to  south,  had  a  radius  of  approximately  500  kilometers.  During  the 
first  hour  after  the  quake  followed  countless  aftershocks;  at  9  a.  m.  occurred  one  of  considerable 

intensity  which  was  perceptible  throughout  a  large  part  of  Luzon,  as  far  down  as  the  parallel  of 
Manila. 

All  these  facts  seem  to  indicate  that  the  origin  of  the  disturbance  lay  really  within  the  northern 
section  of  the  central  Cordillera,  in  the  portion  which  separates  Ilocos  ISTorte  from  southern  Ca- 

gayan.    The  meizoseismic  area  or  region  of  greatest  violence  must  have  had  an  approximate  extent 

^"Volcanoes  and  Seismic  Centers  of  the  Philippine. Archipelago,"  page  72. 
-  See  areas  II  and  III  in  the  map  published  in  the  Bulletin  for  February,  1909. 131 
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of  100  kilometers  in  the  direction  WNW-ESE,  and  70  kilometers  from  ISTISTE  to  SSW.  Though 
large,  this  area  comprises  for  the  most  part  regions  which  are  but  sparsely  populated  and  hence  it  is 

not  surprising  that  so  little  information  is  available.  The  center  of  the  disturbance  may  be  placed 

near  121°  east  longitude  and  18°  north  latitude,  to  the  southeast  of  Mount  Pagsan.  This  peak  is 
remarkable  for  its  height  (2,213  meters  ==7,260  feet)  and  the  fact  that  it  constitutes  one  of  the 

principal  centers  of  this  section  of  the  Cordillera,  from  which  radiate  secondary  ranges,  one  toward 

southwest,  the  other  toward  northeast;  from  which  we  conclude  that  this  region  has  suffered  the 

greatest  upheavals  and  dislocations  which  have  occurred  in  this  part  of  Luzon. 

THE  EARTHQUAKE  OF  OCTOBER  g,   1904. 

This  earthquake  took  place  at  2^  36"^.  To  judge  from  the  observations  received  from  the  two 
Ilocos,  to  the  west  of  the  Cordillera,  and  from  Cagayan  Province,  to  the  east  thereof,  the  area 

within  which  the  quake  assumed  intensities  VII  and  YIII  extended  across  the  mountain  range  in 

an  approximately  WNW-ESE  direction,  from  Ilocos  Norte  to  the  southern  part  of  Cagayan.  Both 
to  the  east  and  west  of  the  Cordillera,  the  shocks  were  accompanied  by  subterraneous  rumblings 

which  seemed  to  come  from  the  direction  of  the  mountains.  The  elongated  form  of  the  meizo- 

seismic  area  and  its  orientation  may  reasonably  be  deduced  from  the  notes  received  from  the  prov- 

inces mentioned.  From  these  we  learn  that  west  of  the  Cordillera  the  earthquake  w^as  of  intensity 
VII  in  Laoag  and  the  villages  in  the  neighborhood  of  the  mountains,  while  the  same  intensity  was 

displayed  by  it  also  on  the  eastern  side  of  the  range,  in  Tuguegarao  and  the  villages  situated  be- 
tween this  town  and  the  Cordillera.  The  distance  between  Laoag  and  Tuguegarao  is  about  130 

kilometers,  the  latter  place  lying  east-southeast  of  the  former.  At  Vigan  and  Aparri,  which  are 

separated  from  each  other  by  a  distance  of  about  150  kilometers  in  a  SW-N"E  direction,  the  force 
of  the  phenomenon  barely  exceeded  V.  From  the  interior  of  the  Cordillera  we  have  no  data  what- 

ever, nor  is  it  possible  to  obtain  such,  since  in  1904  this  was  still  one  of  the  least  known  and  least 

inhabited  regions  of  Luzon.  But  if  by  induction  we  arrive  at  the  conclusion  that  the  focus  of  this 

earthquake  lay  within  the  Cordillera,  it  must  be  sought  south  or  southeast  of,  but  very  close  to. 
Mount  Pagsan. 

The  seismic  waves  were  felt  and  registered  in  Manila;  whence  it  follows  that  they  were  of 

sufficient  amplitude  to  be  perceptible  at  a  distance  of  over  360  kilometers.  The  seismogram  traced  by 

tlie  Vicentini  microseismograph  of  Manila  Observatory  shows  that  the  perceptible  movements  were 

preceded  by  two  kinds  of  preliminary  tremors :  the  first  series,  of  some  forty-five  seconds^  duration, 
being  made  up  of  rapid  undulations  having  a  very  small  and  constant  amplitude,  while  the  other  con- 

sisted of  equally  rapid  tremors,  which,  however,  increased  in  amplitude  until,  after  the  elapse  of  eight 

to  twelve  seconds,  the  latter  was  sufficiently  large  to  render  the  disturbance  perceptible.  In  the  record 

of  the  quake  four  principal  shocks  are  discernible.  The  vertical  component  was  very  strong,  showing 

in  the  seismogram  the  same  amplitude  as  the  horizontal  components,  both,  in  the  trace  of  the  principal 

shocks  and  in  those  of  the  weak  aftershocks  which  were  registered  at  2^  58"^,  3^  5"^,  and  3*^  14"^. 
Hence  the  focus  must  have  been  at  a  great  depth.  The  aftershocks  did  not  allow  the  pendulums  to 

come  to  a  perfect  rest  until  an  hour  after  the  earthquake. 

In  order  to  find  the  distance  of  the  epicenter  from  Manila,  we  take  the  forty-five  seconds 

during  which  lasted  the  weakest  and  most  uniform  movements  as  the  duration  of  the  first  prelim- 

inary tremors  and  apply  the  well-known  formula  of  Professor  Omori :  o^^^='1.21y^^^-\-Z^^^,y7h.\Qh 
gives  365  kilometers  as  the  distance  sought.  This  is  the  distance  of  the  place  whose  geographical 

position  we  indicated  before,  where  we  deduced  the  same  from  the  different  intensities  which  the 

earthquake  of  September  9,  1862,  exhibited  in  Ilocos  Korte  and  the  southern  part  of  Caga3''an  Prov- 
ince. If  we  take  the  time  at  which  the  microseismograph  at  Manila  began  to  be  agitated,  viz, 

2^  36""  36''  (=T),  and  with  the  same  value  of  forty-five  seconds  for  'Uf^  apply  the  other  formula 
of  Professor  Omori,  wliich  serves  to  determine  the  time  when  the  disturbance  commenced  at  the 

origin,  viz,  T°=T— 1.165?/^^%  we  obtain  T^=2^  35^  44%  the  time  of  the  beginning  at  the  focus,  and 

the   waves   traversed   the   distance   of   3-65    kilometers   in   about   52.4   seconds,   which   corresponds 
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to  an  average  velocity  of  7  kilometers  per  second.  This  is  precisely  the  velocity  of  seismic  waves 

usually  found  for  distances  between  300  to  400  kilometers. 

Outside  of  the  iVrchipelago  this  earthquake  was  registered  in  twenty-five  different  seismological 

stations,  whose  distances  from  Manila  varied  between  3,200  (Batavia)  and  12,000  kilometers  (San 

Fernando,  Spain ).^ 
We  select  a  few  of  those  stations  which  offer  the  most  complete  data  in  order  to  determine 

the  velocities  with  which  the  different  classes  of  waves  were  propagated,  supposing  that  the  time 

at  which  the  earthquake  began  at  the  point  of  origin  was  2^  35™  44«  (  =  18^  35™  44«  of  October 
8,  Greenwich  time). 

station. Distance. Vi. 

Vo. 
V. 

Batavia      _  .       _  - 

3,200 
4,100 

5,600 

7,700 
10,300 

Km.  p.  s. 8.7 

9.3 
9.9 

10.5 
12.9 

Km.  p.  s. 4.9 

5.3 
5.8 
6.3 

7.1 

Km.  p.  s. 

3.4 3.3 

3.6 
3.6 4.3 

Irkutsk                    -  - 
Tashkent 
Tifiis-        -         _____.. 
Strassburg   

THE  EARTHQUAKE  OF  MAY  25,  1907. 

This  earthquake  occurred  at  23^  52^,  May  25.  Its  intensity  was  VIII  in  Ilocos  N'orte  and 
YTI  in  southern  Cagayan,  but  only  V  in  the  northern  part  of  the  latter  province  and  in  Ilocos  Sur. 

The  meizoseismic  area  had,  therefore,  the  same  shape  and  orientation  as  in  the  earthquake  of  1904, 

but  its  extent  was  somewhat  greater  in  the  direction  WNW,  since  at  Laoag  the  intensity  was 

A'lII."  The  area  within  which  the  disturbance  was  perceptible  extended  likewise  as  far  south  as 

parallel  14°.  There  were  no  perceptible  aftershocks;  but  on  May  4  there  had  been  experienced 

four  slight  shocks  of  intensity  III  between  4^  36«^  and  6^  36^  and  a  fifth  at  22^  0"^:  all  of  which, 
beyond  doubt,  proceeded  from  the  same  focus. 

The  seismograms  traced  by  the  various  instruments  of  Manila  Observatory  show  that  the 

perceptible  waves  were  preceded  by  rapidly  increasing  undulations  for  the  space  of  forty-three 
seconds.  These,  if  regarded  as  preliminary  tremors,  locate  the  origin  at  a  distance  of  only  343 

kilometers  from  Manila,  which  does  not  quite  agree  with  the  value  found  before.  The  perceptible 

movements  had  a  much  greater  amplitude  than  in  the  earthquake  of  1904;  but  the  difference  between^ 

the  amplitude  of  the — relatively  small — vertical  component  and  those  of  the  horizontal  components 

was  much  greater  than  in  the  latter.  This  circumstance,  together  with  the  fact  that  the  percep- 
tible movements  came  more  suddenly,  without  having  been  preceded  by  first  preliminary  tremors 

like  those  of  1904,  appears  to  indicate  that  the  focus  of  this  earthquake  was  at  a  less  depth  than 
that  of  the  former,  while  the  epicenters  were  probably  identical. 

This  would  also  explain  why,  despite  the  greater  intensity  displayed,  both  in  the  epicentral 

region  and  in  Manila,  the  waves  propagated  themselves  less  easily  outside  of  the  Archipelago.  How- 
ever, though  not  so  great  as  in  the  earthquake  of  1904,  the  depth  at  which  the  disturbance  of  1907 

originated  can  not  have  been  quite  so  small  as  I  indicated  in  the  Seismological  Bulletin  for  May, 
1907.  There,  relying  on  the  fact  that  neither  the  Seismological  Bulletin  of  Zikawei  nor  the  few 
received  from  Europe  mentioned  the  disturbance,  I  assigned  to  it  an  origin  lying  very  close  to  the 
surface  and  believed  that  the  phenomenon  was  of  almost  purely  local  character.  But  when  more 
foreign .  publications  arrived,  I  found  that  the  earthquake  had  been  registered  at  great  distances. 
However,  only  the  seismograph  at  Gottingen,  at  a  distance  of  10,000  kilometers,  had  registered  the 
preliminary  and  principal  movements;  a  few  observatories  obtained  records  of  the  principal  waves; 

the  rest  nothing  at  all.  Even  at  Batavia  and  Calcutta,  though  distant  only  3,000.  and  4,000  kilo- 
meters, only  the  principal  phase  was  registered. 

^  "Katalog  der  im  Jahre  1904  Registrierten  Seismischen  Storungen";  von  Elmar  Rosenthal,  page  26. 
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There  appears  to  be  no  possible  doubt  that  the  three  earthquakes  described  had  a  common 
origin  and  that  the  latter  is  situated  on  the  southern  and  southwestern  slopes  of  Mount  Pagsan. 

Owing  to  the  peculiar  conditions  prevailing  in  that  region^  very  little  is  known  of  seismic 
movements  of  less  importance  and  of  the  frequency  of  their  occurrence.  From  the  Catalogue 
published  in  the  Bulletin  for  1908  we  can  cull  only  38  earthquakes  which  \in  all  probability  had 
their  origin  in  the  center  under  consideration.  The  following  table  shows  them  arranged  according 
to  the  scale  of  De  Kossi-Forel : 

Years. ii-iii. IV. 

V. 
VI. VII. 

Total. 

1890-1898         _       _-       5 
6 

8 
6 

8 
1 

2 
0 

0 
2 

23 

15 

1902-1908   

Total  _        -  -     _ 11 14 9 2 2 38 

As  there  never  has  existed  a  meteorological  station  either  within  or  close  to  the  Central  Cor- 
dillera, the  origin  of  these  earthquakes  has  been  deduced  from  the  notes  received  from  the  stations 

at  Aparri,  Tuguegarao,  Laoag,  and  Yigan.  These  four  stations,  of  which  the  first  two  are  east,  the 
last  two  west  of  the  mountain  chain,  form  the  corners  of  a  quadrilateral  which  includes  the  system  of 
Mount  Pagsan. 

The  approximate  distances  and  bearings  between  these  stations  are :  Yigan-Tuguegarao,  direc- 
tion nearly  W-E,  distance  135  kilometers;  Tuguegarao-Aparri,  direction  SSE-NNW,  distance  80 

kilometers;  Aparri-Laoag,  direction  ENE-WSW,  distance  105  kilometers;  Laoag-Yigan,  direction 

N"]^E-SSW,  distance  75  kilometers. 
According  to  our  statements  regarding  the  situation  of  the  seismic  center,  same  would  lie  very 

close  to  the  diagonal  which  joins  Laoag  and  Tuguegarao.  Laoag  is  the  station  nearest  to  the  sup- 
posed position  of  the  focus,  but  is  still  50  kilometers  from  it.  Hence  we  may  safely  infer  that  the 

list  given  includes  only  the  stronger  shocks  due  to  this  center,  and  that,  consequently,  seismic  dis- 
turbances must  be  much  more  frequent  in  this  part  of  Luzon  than  the  said  list  would  lead  one  to 

believe.  Toward  the  same  conclusion  seems  to  point  likewise  the  fact  that  the  frequency  of  earth- 
quakes of  intensities  II  and  III  results  about  equal  to  the  number  of  earthquakes  of  intensity  lY, 

while  everywhere  else  it  is  found  to  be  much  greater. 

We  believe  that — as  far  as  the  data  at  present  available  make  it  possible — ^we  have  proved  the 
existence  and  whereabout  of  a  seismic  center  in  the  northern  part  of  the  Central  Cordillera  of  Luzon. 

Everything  tends  to  show  that  the  same  is  situated  between  Tuguegarao  and  Laoag.  x\s  stated 
before,  the  air  line  between  these  two  towns  passes  very  close  to,  and  south  of,  the  towering  masses 

of  Pagsan,  which  is  the  highest  peak  in  the  northern  section  of  the  Central  Cordillera.  Unfortu- 
nately, precise  physio^aphic  and  geological  information  is  wanting,  from  which  we  might  infer  the 

upheavals  and  displacements  which  have  taken  place  in  this  region.  What  calls  the  attention  even  in 
ordinary  maps  is  the  fact  that,  while  the  general  orientation  of  the  main  mountain  range  is  south 
to  north,  precisely  south  of  Pagsan  two  ranges  branch  off.  On  the  western  side  of  the  Cordillera 
we  find  a  range,  showing  the  considerable  heights  of  1,890,  1,460,  and  1,280  meters  (6,200,  4,800, 
and  4,200  feet),  which,  running  in  a  southwesterly  direction,  separates  Ilocos  Xorte  from  Ilocos 
Sur  and  Abra  and  penetrates  as  far  as  the  coast  of  the  China  Sea.  The  range  branching  off  on  the 

eastern  side  of  the  Cordillera  is  of  less  importance ;  after  recurving  it  assumes  a  northeasterly  direc- 
tion, its  total  length  being  more  than  50  kilometers. 



NOTA  SOBRE  LOS  EPICENTROS  SEISMICOS  DE  LA  PARTE 
NORTE  DE  LUZON. 

En  1903  apuntamos  la  idea  de  que  en  la  parte  mas  septentrional  de  Luzon  existian  dos  dife- 
rentes  epicentros :  uno  hacia  el  extremo  JSTE  de  la  Isla  y  otro  al  W,  pero  muy  cerca  de  la  Cordillera 

Central^  llamada  tambien  del  W.^  IJn  estudio  mas  detenido  de  los  temblores  sentidos  en  esa  parte 
de  la  Isla  confirma  al  parecer  esta  idea^  pero  con  una  correccion  con  respecto  a  la  posicion  del  epi- 
centro  de  la  Cordillera;  segun  se  vera  en  el  decurso  de  esta  nota. 

Parecen  determinar  con  precision  la  existencia  y  posicion  de  este  epicentro  los  datos  referentes 

a  la  intensidad  y  al  area  meizoseismica  de  los  tres  terremotos  mas  violentos  sentidos  en  el  N"  de  Luzon 
durante  los  ultimos  50  aiios.  Probablemente  todos  tuvieron  su  origen  en  el  foco  que  suponiamos 
estar  al  W  de  la  Cordillera  Central,  cuando  en  realidad  parece  comprender  la  misma  Cordillera.  Su 
area  epicentrica,  de  una  forma  algo  prolongada  con  el  eje  mayor  dirigido  de  WNW  a  ESE,  esta 

situada  entre  la  parte  media  de  I  locos  Norte  y  el  S  de  Cagayan.-  Estos  terremotos  ocurrieron  el  9 
de  Septiembre  de  1862,  el  9  de  Octubre  de  1904  y  el  25  de  Mayo  de  1907. 

TERREMOTO  DEL  9  DE  SEPTIEMBRE  DE   1862. 

Este  terremoto  tuvo  lugar  a  3^  a.  m.  Causo  algiin  daiio  a  los  edificios  en  varios  pueblos  de 
Ilocos  jSTorte  y  de  la  parte  S  de  la  Provincia  de  Cagayan.  En  Ilocos  IsTorte  el  pueblo  mas  castigado. 
donde  la  intensidad  debio  llegar  a  VIII;,  fue  Piddig^,  situado  al  W  no  lejos  de  la  Cordillera  Central 
y  a  unos  20  kilometros  de  la  costa.  De  la  parte  S  de  la  Provincia  de  Cagayan^  al  E  de  la  Cordillera, 
se  dice  que  causo  danos  en  algunas  Iglesias,  pasaria  de  fuerza  YII,  pero  no  se  expresa  en  cuales :  es 
probable  f ueran  las  de  los  pueblos  proximos  a  la  Cordillera :  fue  violento  y  tuvo  larga  duracion  en 
Tuguegarao  y  Cabagan  que  distan  unos  80  kilometros  de  ella.  Tanto  en  Ilocos  ISTorte  como  en  los 

pueblos  citados  de  Cagayan  las  oscilaciones  principales  fueron  en  el  rumbo  E-W.  En  la  parte  ]^ 
y  ISTE  de  Cagayan  apenas  llegaron  las  sacudidas  a  fuerza  YI :  en  Ilocos  Sur  y  en  la  Union  su  inten- 

sidad no  paso  de  fuerza  Y,  y  las  oscilaciones  parecian  proceder  de  hacia  el  IST.  En  las  otras  pro- 
vincias  del  centro  de  Luzon  se  sintio  tambien  el  temblor,  pero  con  fuerza  decreciente,  de  manera  que 
en  Manila,  distante  unos  360  kilometros,  solo  se  percibieron  debiles  sacudidas.  Es  muy  probable  que 
las  ondas  llegasen  a  ser  perceptibles  hasta  las  costas  de  Batangas  y  la  parte  oriental  de  Tayabas, 

comprendiendo  asi,  en  la  direccion  IST-S  un  area  de  un  radio  de  cerca  de  500  kilometros.  Hubo  in- 
numerables  aftershocks  durante  la  primer  a  hora  despues  del  terremoto :  a  9  a.  m.  ocurrio  uno  muy 
intenso,  perceptible  en  gran  parte  de  Luzon,  hasta  el  paralelo  de  Manila. 

Todos  estos  datos  parecen  persuadir  que  el  origen  del  terremoto  se  hallaba  realmente  en  la 
seccion  norte  de  la  Cordillera  Central  y  en  la  porcion  de  ella  situada  entre  Ilocos  JSTorte  y  la  parte 
S  de  la  Provincia  de  Cagayan.  El  area  meizoseismica  6  de  mayor  violencia  debio  tener  una  extension 

de  unos  100  kilometros  en  la  direccion  WN^W-ESE  y  de  unos  70  kilometros  en  la  de  ISTKE-SSW. 
Esta  area,  aunque  grande,  estuvo  en  su  mayor  parte  comprendida  en  la  region  menos  habitada  del 

JST  de  Luzon  y  asi  no  es  extrano  no  existan  mas  datos;  su  centro  puede  colocarse  hacia  los  121° 

longitud  E  y  18°  latitud  'N,  situacion  que  corresponde  al  SE  de  la  montaha  Pagsan,  caracteristica 
por  su  altura  (2213  metros  6  7260  pies)  y  por  constituir  un  centro  principal  de  esta  seccion  de  la 
Cordillera,  de  donde  arrancan  otras  secundarias  que  se  dirigen  una  al  SW  y  otra  al  l^E,  siendo  asi 
la  region  mas  accidentada  de  esa  parte  de  Luzon. 

^  "Volcanoes  and  Seismic   Centers  of  the  Philippine  Archipelago,"  pag.  72. 
^  Areas  II,  III;  mapa  publicado  en  el  Boletin  de  Febrero,  1909. 
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TERREMOTO  DEL  9  DE  OCTUBRE  DE  1904. 

Tuvo  lugar  a  2^  36™.  A  juzgar  pof  las  observaciones  enviadas  de  las  provincias  de  ambos 
Ilocos,  situadas  al  W,  y  de  la  de  Cagayan^  situada  al  E  de  la  Cordillera,  el  area  de  intensidad  YII 
y  VIII  se  extendia  a  traves  de  la  misma  en  direccion  pr6xiinameii.te  de  WNW  a  ESE,  desde  la 
Provincia  de  Ilocos  l^orte  a  la  parte  sur  de  Cagayan.  Tanto  en  las  estaciones  del  E  come  en  las 
del  W  de  la  Cordillera  acompanaron  al  terremoto  ruidos  snbterraneos  procedentes  al  parecer  de  hacia 
ella.  Lia  forma  prolongada  del  area  de  mayor  intensidad,  asi  como  su  direccion,  parece  deducirse 

racionalmente  de  las  notas  recibidas  de  las  provincias  citadas.  De  ellas  consta  que  al  W  de  la  Cor- 
dillera el  terremoto  tuvo  fuerza  YII  en  Laoag  y  en  los  pueblos  situados  cerca  de  la  Cordillera, 

mientras  que  al  E  de  la  misma  la  fuerza  YII  se  encuentra  en  Tuguegarao  y  pueblos  situados  hacia 
la  misma  Cordillera:  Laoag  y  Tuguegarao  distan  entre  si  unos  130  kilometros  en  linea  recta  que 

corre  en  direccion  WNW-ESE.  En  las  estaciones  de  Yigan  y  Aparri  distantes  entre  si  unos  150 
kilometros  en  linea  de  SW  a  ISTE^  la  intensidad  escasamente  paso  de  Y.  Del  interior  de  la  Cordi- 

llera no  hay  dato  ninguno,  ni  es  posible  obtenerlo  por  ser  aun  en  1904  una  de  las  regiones  mas  des- 
conocidas  y  deshabitadas  de  Luzon :  mas  suponiendo  por  induccion  que  el  f  oco  de  este  terremoto  estaba 
en  la  Cordillera,  su  situacion  debe  colocarse  hacia  el  S  6  SE  pero  a  poca  distancia  de  la  montana 

Pagsan. 
Las  ondas  seismicas  fueron  sentidas  y  registradas  en  Manila,  de  manera  que  conservaron  sufi- 

ciente  amplitud  para  ser  perceptibles  hasta  una  distancia  de  mas  de  360  kilometros.  En  el  seismo- 
grama  trazado  por  el  microseismografo  Yicentini  se  ve  que  a  los  movimientos  perceptibles  precedieron 

movimientos  precursores  de  dos  clases :  una  primera  serie  de  movimientos  rapidos  de  poquisima  am- 

plitud pero  uniforme,  que  dura*ron  unos  45  segundos,  y  otra  de  movimientos  igualmente  rapidos  pero 
de  amplitud  creciente,  por  espacio  de  8  a  12  segundos,  hasta  que  adquirieron  la  suficiente  para  ser 
perceptibles.  En  estos  se  distinguen  como  cuatro  choques  principales.  La  componente  vertical  tuvo 
gran  intensidad,  presentando  en  el  seismograma  casi  la  misma  amplitud  que  las  horizontales,  y  esto 

ocurrio  tanto  en  el  terremoto  principal  como  en  los  debiles  aftershocks  registrados  a  2^  58"°,  3^  5^,  y 
3h  ;|^4in.  qI  origen  por  consiguiente  se  hallaba  a  gran  profundidad.  Estos  aftershocks  hicieron  que 
el  movimiento  de  los  pendulos  no  cesase  del  todo  hasta  una  hora  despues. 

Eespecto  de  la  distancia  del  epicentre  a  Manila,  si  tomamos  los  45  segundos  que  duraron  los 
movimientos  mas  debiles  y  uniformes  como  duracion  de  los  primeros  movimientos  preliminares,  y 

aplicamos  la  conocida  formula  de  Omori:  x^'^=7.27y^^''-{-38^'^  hallaremos  la  distancia  de  365  kilo- 
metres, que  es  lo  que  dista  el  punto  cuyas  coordenadas  dimes  ma§  arriba,  determinandolo  alii  por 

medio  de  las  diferentes  intensidades  observadas  en  las  estaciones  de  Ilocos  ;N"orte  y  de  la  parte  S  de 
Cagayan.  Si  tomamos  la  hora  en  que  empezaron  a  agitarse  los  microseismografos  de  Manila,  es  a 

saber,  2^  36"*  36^  (=T),  y  con  el  mismo  valor  de  45  segundos  para  "^'^  aplicamos  la  otra  formula 
de  Omori:  T°=T — 1.165^^,  que  sirve  para'determinar  la  hora  del  terremoto  en  el  origen,  resultara  la 
hora  2^  35°*  44^.  De  manera  que  el  movimiento  empleo  52.4  segundos  para  salvar  la  distancia  de 
365  kilometros,  lo  cual  representa  una  velocidad  de  7  kilometros  por  segundo;  que  es  precisamente  la 

que  suele  encontrarse  para  distancias  de  300  a  400  kilometros. 
Fuera  del  Archipielago  este  terremoto  se  registro  en  25  diferentes  estaciones  seismologicas 

situadas  a  distancias  variables  entre  3,200  (Batavia)  y  12,000  kilometros  (San  Fernando,  Espana).^ 
Escogeremos  los  datos  mas  completes  de  algunas  de  estas  estaciones  para  determinar  la  velo- 

cidad de  propagacion  de  las  diferentes  clases  de  ondas,  tomando  como  hora  del  terremoto  en  su 

origen  la  calculada  mas  arriba:  2^  35"^  44^  (  =  18^  35^  44^  del  8  de  Octubre,  tiempo  de  Greenwich). 

Estacion. 

Batavia   
Irkutsk   
Tashkent  _. 
Tiflis   
Strassburg  . 

Distancia. 

Vi 

3,200 
4,100 

Km.  p.  s. 
8.7 
9.3 

5,600 
7,700 

9.9 

10.5 

10,  300 
12.9 

Km.  p.  s.  I  Km.  p.  s. 4.9 

5.3 5.8 

6.3 

7.1 

3.4 3.3 
3.6 

3.6 4.3 

"'Katalog  der  im  Jahre  1904  Kegistrierten  Seismischen  Storungen";  von  Elmar  Rosenthal,  p^g.  26. 
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TERREMOTO   DEL  25  DE  MAYO,   1907. 

Este  terremoto  ocurrio  a  23^  52"^  del  dia  25.  Tuvo  intensidad  VIII  en  Ilocos  Norte,  VII  en 

la  parte  S  de  Cagayan  y  tan  solo  V  en  la  parte  N"  de  esta  provincia  y  en  Ilocos  Sur.  El  area  de 
mayor  intensidad  tuvo  por  consiguiente  la  misma  forma  y  orientacion  que  en  el  terremoto  de 
1904,  pero  su  extension  era  algo  mayor  hacia  el  WISTW,  puesto  que  tuvo  intensidad  VIII  en 
Laoag.  El  area  de  movimientos  perceptibles  se  extendio  tambien  hacia  el  S  hasta  el  paralelo 

14°.  ISTo  fue  seguido  de  aftershock  ninguno  perceptible;  el  dia  4  del  mismo  mes  se  habian 
experimentado  en  la  misma  region,  entre  4^  36°^  y  6^  36"^,  cuatro  temblorcitos  de  intensidad  III 
y  otro  a  22^  0°^,  procedentes  sin  duda  del  mismo  origen. 

En  los  seismogramas  trazados  por  los  diferentes  seismografos  del  Observatorio  se  ve  que  antes 
de  los  movimientos  perceptibles  precedieron  ondulaciones  rapidamente  crecientes  por  espacio  de  43 
segundos;  las  cuales  si  se  tomaran  como  movimientos  preliminares  colocarian  el  origen  a  solos  343 
kilometros  distante  de  Manila,  lo  cual  no  concuerda  con  los  otros  dates.  Los  movimientos  perceptibles 
tuvieron  mucha  mayor  amplitud  que  en  el  terremoto  de  1904,  pero  la  diferencia  entre  la  amplitud 

de  la  componente  vertical,  relativamente  pequena,  y  la  de  las  componentes  horizont-ales  fue  mucho 
mayor  que  en  aquel.  Este  dato  y  haber  sido  mas  siibitos  los  movimientos  perceptibles  sin  preceder 
la  serie  de  primeros  movimientos  preliminares  registrada  en  1904  parecen  indicar  que  el  origen  de 
este  terremoto  era  mas  superficial  que  el  de  aquel,  siendo  probablemente  el  epicentro  el  mismo. 

Esto  explicaria  tambien  porque  habiendo  desarrollado  mayor  intensidad  que  aquel  tanto  en  la 

region  epicentrica  como  en  Manila,  sin  embargo,  no  se  propago  tan  facilmente  fuera  del  Archi- 

pielago.  'No  debio  ser  con  todo  este  terremoto  de  origen  tan  superficial,  como  indicamos  en  el 
Boletin  Seismologico  de  Mayo  de  1907.  Alii  por  no  verlo  registrado  en  el  Boletin  Seismologico 

de  Zi-ka-wei,  ni  en  algunos  pocos  recibidos  de  Europa,  lo  consideramos  de  caracter  muy  superficial 
y  local;  mas  luego  que  fueron  llegando  mas  publicaciones  del  extrangero  reconocimos  que  se  habia 
en  efecto  registrado  a  grandes  distancias.  Sin  embargo,  solamente  los  seismografos  de  Gottingen, 

a  10,000  kilometros  de  distancia,  registraron  los  diferentes  movimientos  preliminares  y  los  prin- 
cipales;  e«i  algunos  otros  Observatories  se  registraron  tan  solo  los  movimientos  principales  y  en  otros 

nada.  En  Batavia  y  Calcutta,  que  distan  del  epicentro  de  3,000  a  4,000  kilometros  tampoco  se  regis- 
traron mas  que  los  movimientos  de  la  parte  principal. 

ISTo  parece  poder  dudarse  de  que  los  tres  terremotos  descritos  tuvieron  el  mismo  epicentro  y 
que  este  debe  situarse  en  las  vertientes  S  y  SE  de  la  montana  Pagsan. 

Debido  a  las  condiciones  especiales  de  esa  region  son  pocos  los  dates  disponibles  referentes  a 

los  movimientos  seismicos  de  menor  importancia  y  que  con  frecuencia  deben  afectarla.  Del  Cata- 
logo  publicado  en  el  Boletin  de  1908,  solamente  pudimos  entresacar  38  temblores  de  tierra  originados 
con  toda  probabilidad  en  dicho  centre.  En  el  siguiente  cuadro  estan  ordenados  segun  los  grados 
de  la  escala  Eossi-Forel. 

Afios. 
II-III. IV. 

V. 

VL 
VII. 

Total. 

1890-1898   
1902-1908   

Total   

5 
6 

8 
6 

8 
1 

2 
0 t

o
o
 

23 
15 

11 
14 

9 2 2 

38 

Ko  habiendo  existido  nunca  ni  en  la  misma  Cordillera  Central  ni  cerca  de  ella  estacion  me- 

teorologica,  el  origen  de  estos  temblores  se  ha  deducido  comparando  las  notas  recogidas  en  las 
estaciones  de  Aparri,  Tuguegarao,  Laoag  y  Vigan.  Estas  cuatro  estaciones,  situadas  las  dos  prime- 
ras  al  E  y  las  dos  segundas  al  W  de  la  Cordillera,  forman  un  cuadrilatero  que  encierra  el  sistema 
montanoso  de  Pagsan. 

Las  distancias  aproximadas  que  separan  estas  estaciones  entre  si  son :  135  kilometros  de  Vigan 
a  Tuguegarao,  en  direccion  proximamente  de  W  a  E ;  80  kilometros  de  Tuguegarao  a  Aparri,  direc- 

cion  SSE-ISTNW;  105  kilometros  entre  Aparri  y  Laoag,  direccion  EJSTE-WSW;  75  kilometros 

entre  Laoag  y  Vigan,  direccion  NISTE-SSW.     El  centre  seismico,  segun  se  indico  mas  arriba  parece 
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estar  muy  cerca  de  la  linea  diagonal  que  une  los  vertices  Laoag  y  Tuguegarao.  Laoag  es  la  esta- 
cion  mas  proxima  al  supuesto  centro  pero  dista  aiin  unos  50  kilometres.  De  todo  esto  es  prudente 
deducir  que  la  lista  anterior  solo  contiene  los  temblores  prineipales  originados  en  dicho  centro  y  por 
consiguiente  deben  ser  en  esta  parte  de  Luzon  mucho  mas  frecuentes  de  lo  que  representan  las  sumas. 
A  esta  misma  conclusion  parece  conducir  el  hecho  de  que  el  niimero  de  temblores  de  los  grados  II  y 
III,  no  resulte  mucho  mayor,  como  sucede  en  todos  los  paises,  que  el  de  los  de  intensidad  TV. 

Con  lo  dicho  creemos  quedar  demostrada,  en  cuanto  es  posible  con  los  datos  actualmente 
disponibles,  la  existencia  y  situacion  de  un  centro  seismico  en  la  parte  norte  de  la  Cordillera  Central 
de  Luzon.  Todo  parece  probar  que  esta  entre  Tuguegarao  y  Laoag.  Segun  se  indico  antes,  la 

linea  imaginaria  que  une  Laoag  y  Tuguegarao  pasa  a  poca  distancia  por  el  sur  del  macizo  monta- 
fioso  Pagsan  el  mas  elevado  de  la  seccion  N  de  la  Cordillera  Central.  Faltan  datos  tanto  fisiogra- 
ficos  como  geologicos  precisos  para  indicar  los  accidentes  y  dislocaciones  de  esa  region.  Lo  que  llama 
la  atencion  en  los  mapas  ordinarios  es  ver  que  precisamente  de  la  parte  sur  del  Pagsan,  arrancan  de 

la  Cordillera  principal,  cuya  direcion  general  es  de  S  a  N",  dos  ramificaciones  singulares.  Del  lado 
W  parte  en  direccion  al  SW  una  serie  de  macizos  montanosos  de  bastante  altura  (1,890,  1,460  y 
1,280  metros  6  sea  6,200,  4,800  y  4,200  pies)  la  cual  se  alarga  hasta  la  costa  del  mar  de  la  China, 

separando  Ilocos  ISTorte  de  Ilocos  Sur  y  de  Abra.  Hacia  el  E  arranca  otra  cordillera,  de  menos  impor- 
tancia  que  la  del  W,  la  cual  recurvando  acaba  por  dirigirse  al  NE,  con  un  desarollo  total  de  50  kilo- 
metros. 
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METEOROLOGICAL  BULLETIN  FOR  MAY,  1909. 

By  Rev.  Jos^  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  mean  atmospheric  pressure  for  this  month  is  generally  some- 
what higher  than  that  for  May,  1908,  especially  in  northern  Luzon,  where  the  differences  are 

more  pronounced.  The  monthly  mean  for  Manila  differs  from  the  normal  by  — 0.28  millimeter, 
although  it  is  0.32  millimeter  above  the  monthly  mean  for  May,  1908.  The  highest  pressures  were 
observed  in  all  our  stations  on  the  23d,  whereas  the  lowest  readings  were  generally  recorded  on 
the  30th. 

The  monthly  mean  of  temperature  does  not  differ  much  from  both  the  normal  and  the  monthly 

mean  of  last  year.  The  absolute  maximum  for  Manila  has  been  35.8°  C.  and  the  absolute  minimum 
21.9°  C.     The  former  was  registered  on  the  7th  and  the  latter  on  the  1st  and  21st. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS  MAY,  1909. 

Station. 
Mean. 

Depar- 

ture 

from 

May, 

1908. 

Highest mean. 

Day. 
Lowest 
mean. 

Day. 

Temperature. 

Mean. 

Depar- 

ture 
from 

Mav, 

1908. 
Highest. 

Day; 

Lowest. 

Day. 

Tagbilaran  __ 
Surigao   
Cebu   
Iloilo   
Ormoc   
Tacloban   
Capiz   
Calbayog   
Legaspi   
Atimonan   
Manila  ______ 
Olongapo   
San  Isidro-__ 
Dagupan    
Bolinao   
Vigan   
Tuguegarao  _ 
Aparri   

mm. 

757. 98 
58.26 
58.19 
58.12 
58.17 
58.61 

mm. 

+0.15 
+  .19 
+  .18 

—  .06 
—  .03 

+  .31 

mm. 
759. 63 
59.96 
59.78 
59.76 
59.70 
60.13 

mm. 

756.77 
56.68 

56.62 
56.67 
56.48 
57.05 

58.73 
58.44 
58.22 58.11 58 

58.02 
57.95 
58.04 
58.09 
58.13 
58.49 

+  .34 +  .29 

+  .26 
+  .32 

-f  .47 

+  .21 
+  .62 

+  .77 

-f  .83 

+  .80 

60.26 60.10 60 

59.72 59.58 
59.70 

59.57 59.67 
59.73 
59.61 
59.93 

57.20 
57.10 
57 
56.94 
56.69 56.87 
56.75 
56.77 
56.67 
56.93 

57.24 

28.0 26.9 
28.3 

28.1 
26.5 
28.1 
27.9 
26.4 
28.4 
28.1 
28.2 27.7 
28.1 

28.5 
28.3 28.3 
28.4 

27.4 

0 

—  .8 

+  -4 
+  .4 

0 

+  .3 
+  .3 

—  .6 

+1 

+  .2 +  .9 +  .5 

+  .7 
+  .5 

—  .3 

+  .'2 

34.3 
32.5 
33 
35.4 
34.4 
35 

33.4 33.9 

34.1 

35 
35.8 

36.6 36.6 

38.4? 
33.7 34.5 
38.1 

35.5 

5 

25 

15,25 2 
19 
24 

21 

24 

27 

15 
7 
7 

5,7 
19 

26 

6,8 
22 

19 

23.2 
22.1 
23 

22.6 

19.7 23.9 
21.8 

2L6 23 

21.9 
22.4 
22.1 

21.1 23.3 
21.4 
2L8 22.6 

15 

17 

17 

21 

15 

1,17 

20 
16 

20 

1,21 

1 

13 

24 
1 

22 
5 
5 

Precipitation. — As  shown  by  the  following  table^  25  stations  have  reported  a  total  amount  of 
rainfall  below  that  of  the  preceding  year,  while  only  16  appear  with  a  monthly  amount  above  it. 
The  quantity  of  water  collected  by  the  rain  gauges  at  the  Central  Observatory  differs  from  that  of 

May,  1908,  by  —9  millimeters  and  from  the  normal  of  this  month  by  —12.4  millimeters. 

141 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  MAY,  1909. 

Station. 

Jolo   

Isabela,  Basilan   
Zamboanga   
Davao   

Cota*bato   
Cagayan   
Dapitan  _____   
Butuan   

Tagbilaran   
Surigao   
Maasin   
Cebu   
Iloilo   

San  Jose,  Buenavista_ 
Tuburan   
Ormoc   
Tacloban   

Capiz   
Borongan    
Calba.yog   
Palanoc,  Masbate   
Romblon   
Laoang   
Gubat   

a:^ 

mm. 

103.7 
142.8 

97.6 
337.8 
165.8 
76.6 
23.1 

97.6 
56.9 83.3 

69.6 
42.5 

170.1 
290.9 

40.7 
56.7 

106.1 
244.1 

195 188.8 
84.4 

129. 6 
95.3 

105.5 

mm. 
—  88.4 

+  43.2 

+  75.8 

+  9.7 
+  36.3 
+  9.5 
+  15.7 

—  3.5 
—  20. 8 

—  51.8 
—  22.5 
—  15.5 i—    7 

—  12.9 

+  97.1 
+  39.5 
+  54.3 
+  1.8 

-130.1 

+  21.3 

+  1 

+12 

—  1 

+  5 

-  2 

+  3 

+  3 

—  3 

0 

+  4 

0 

-  6 

+  2 +  2 

+  2 

+11 

00  c 

21.8 
37.1 41.4 

33.8 
38.1 

19.6 

8.9 
25.1 
21.3 
19.3 

32.3 
17.8 

33.5 
45.5 17.3 

22.9 

43.4 
52.3 

36.1 

31.2 
41.9 

55.4 
18 
54.1 

21 
25 

21 
20 

28 

25 

9 
8 
6 

11 
7 
7 

28 

30 
16 
8 

29 

9,23 

20 

9 
9 

26 

21 

Station. 

Sumay,  Guam   
Calapan   
Legaspi   
Virac   
Nueva  Caceres   
Batangas   
Atimonan.   

Silang   -.   San  Antonio,  Laguna   
Manila   

Olongapo   »._. 
San  Isidro   
Tarlac   

Dagupan   Bolinao   

Baguio,  Benguet   
San  Fernando,  Union   
Echague   
Candon    

Vigan   
Tuguegarao   
Laoag   

Aparri   
Sto.  Domingo,  Batanes  Is. 

mm. 

60.3 297. 7 86.3 

151.7 
133.1 

185. 1 
262 
260.8 121.9 

98 

183.6 122. 7 243.3 206.1 

339.4 

471.7 264.4 
219.4 
264. 7 

156.2 
128.7 145. 3 

171.1 180.3 

—  55.4 

1+  67.7 

-  42.8 

-  52.9 

"  15.9 
-  39.1 

-378.  5 
—254.  5 

—281 

-103. 2 

—134 

+  12.2 

-113. 9 

+  49.4 

+  1.9 

-2.6 

-177.1 

+  86.8 

—152.6 

-167. 4 
-209.2 

—  6 

+10 

—  2 
—  6 
—12 —  1 —  9 

—  1 

—  6 
—  1 
—  i 
—  2 

0 

—  3 

+  7 
+  3 

-f  7 

+  1 

-t  1 

—  2 

'So 

SB 

mm. 

14.0 

114.3 
16.8 

26. 2 

30.5 
41.4 50.  6 

44.2 27.9 
58 

45.5 
22.  6 

61 

46 

76.5 

141.7 35.6 
45. 5 67.8 

26.9 

29 

37.3 
28. 2 44.7 

22 

9 
5 
9 

30 
17 
17 
26 

.  1 

10 

10,27 7 
5 

24 

12 

14 

28 

25 

14 

14 

25 

26 
1 

27 

DEPRESSIONS  AND  TYPHOONS. 

No  depression  or  typhoon  has  crossed  the  Philippines  during  this  month;  and  those  low- 
pressure  areas  which  moved  at  some  distance  from  the  Archipelago  had  very  little  influence  upon 
the  weather  conditions  in  our  stations.  Two  of  these  acquired  some  importance  by  their  subsequent 
development  prior  to  crossing  Japan  or  passing  closely  to  it.  These  appeared  in  the  early  morning 
of  the  15th  over  the  Eastern  Sea  and  in  the  neighborhood  of  Formosa^  respectiveh^  Both  moved 
northeastward  with  great  rapidity  and  increasing  intensity.  The  tracks  of  these  depressions  or 

C3Tlones  have  been  published  in  the  ̂^ Journal  of  the  Meteorological  Society  of  Japan"  for  June,  1909. 
Toward  the  end  of  the  month  there  were  signs  of  another  depression  over  the  China  Sea  in  the 

neighborhood  of  the  Paracels  and  the  coast  of  Annam;  but  the  few  data  w^hich  we  possess  are 
not  sufficient  to  ascertain  the  existence  of  a  true  cyclonic  depression,  much  less  to  draw  its  path. 

From  Hongkong  Observatory  we  received  on  the  30th  and  31st  the  following  depression  or 

typhoon  warnings: 

May  30,  7.30  p.  m. :   Typhoon   (or  depression)   E  of  Paracels;  direction  of  motion  iinknowTi. 

May  31,  noon:   Typhoon    (or  depression)    SW  of  Paracels,  moving  W. 



METEOROLOGICAL   BULLETIN.  143 

NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — La  presion  atmosferica  media  de  este  mes  es  generalmente  algo  mayor 
que  la  de  Mayo  1908,  especialmente  en  el  norte  de  Luzon  donde  las  difereneias  son  mas  pronun- 
ciadas.  La  de  Manila,  aunque  es  tambien  mayor  que  la  del  ano  pasado  en  0.32  mm.,  con  todo, 

difiere  de  la  normal  de  Mayo  en  —0.28  mm.  El  dia  de  mayor  presion  en  Filipinas  fue  el  23.  Las 
menores  presiones  se  observargn  en  la  mayor  parte  de  nuestras  estaciones  el  dia  30. 

La  temperatura  media  mensual'se  diferencia  muy  poco  asi  de  la  normal  de  este  mes  como  de  la 
media  mensual  de  Mayo  1908.  La  maxima  absoluta  de  Manila  ha  sido  35.8°  C,  y  la  minima 
absoluta,  21.9°  C,  habiendo  sido  registrada  aquella  el  dia  7  y  esta  los  dias  1  y  21. 

Precipitacion  acuosa. — Examinando  el  cuadro  que  como  de  costumbre  acompaiia  el  texto  ingles, 
hallamos  25  estaciones  con  un  total  mensual  de  lluvia  inferior  al  del  aiio  pasado,  y  solas  16  con 
un  total  superior.  La  cantidad  de  agua  recogida  en  los  pluviometros  del  Observatorio  Central 

difiere  en  —9  mm.  de  la  de  Mayo  1908  y  en  —12.4  mm.  de  la  normal  de  este  mes. 

DEPRESIONES  Y  TIFONES. 

Durante  este  mes  no  se  ha  observado  ninguna  depresion  6  tifon  que  cruzase  las  Filipinas;  y 
aun  la&  depresiones  que  han  aparecido  a  alguna  distancia,  han  af ectado  muy  poco  las  condiciones  del 
tiempo  en  nuestro  Archipielago.  Las  mas  importantes,  por  haber  llegado  a  adquirir  notable 
desarrollo  cuando  se  hallaban  en  Japon  6  no  lejos  de  el,  fueron  las  dos  que  aparecieron  en  las 
primeras  horas  del  dia  15,  una  en  el  Mar  del  Este  y  otra  en  los  alrededores  de  Formosa.  Ambas  se 

dirigieron  hacia  el  N'E.  con  gran  rapidez,  aumentando  al  propio  tiempo  notablemente  en  intensidad. 
Veanse  las  trayectorias  de  ambas  depresiones  6  ciclones  en  el  "Journal  of  the  Meteorological  Society 
of  Japan^^  para  el  mes  de  Junio  1909. 

A  fines  de  este  mes  hubo  indicios  de  otra  depresion  en  el  mar  de  China  en  los  alrededores  de 

Paracels  y  de  la  costa  de  Annam;  pero  los  datos  que  poseemos  no  son  bastantes  para  asegurar  que 
fue  una  verdadera  depiresion  y  menos  para  trazar  su  trayectoria.  Del  Observatorio  de  Hongkong 
recibimos  los  siguientes  anuncios  de  tifon  6  depresion  los  dias  30  y  31 : 

Dia  30,  7.30  p.  m. :   Tifon  (6  depresion)   al  E  de  Paracels;  direccion  deseonocida. 
Dia  31,  12  mediodfa:  Tifon   (6  depresion)   al  SW  de  Paracels,  moviendose  al  W. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[</)  =  14*'  34'  41"  N;  X=120*'  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied, 

-1.72  mm.] 

Date. 

Pres- 

sure, 

mean. 

Air  temperature. 2 Underground  temperature. 
] 

h 

n 

Elela 

Evaporation.  2 

Mean. 

Maxi- 

mum. 

Mini- 

mum. 

0.25  meter. 0.50  meter. 

1.50 

meters. 

2.50 

meters. 

tive 

umid- 

ity, 

aean. 

Vapor 

pres- 

sure, 

mean. 

Free 

expo- 

sure, 

total. 

Shelter, 

total. 
8  a.  m. 2  p.  m. 

8  a.  m. 
2  p.  m. 

8  a.  m. 8  a.  m. 

1   _           ___ 

mm. 

757. 96 
58.27 
58.45 
58.43 

57.73 
57.39 
57.36 
57.02 
57.54 
58.70 

59 58.75 
58.03 
57.92 
57.99 

58.43 
58.75 
58.99 
58.72 
58.02 
58.13 
58.88 

59.72 
58.64 57.68 
57.66 
57.74 

57.53 
57.86 
56.94 
57.03 

27.7 
28.9 
28.7 
28.1 

28 
28.2 
28.3 
28.8 

27.6 
25.6 27.6 

27.7 
27.4 
28.3 

28.6 
28.8 
27.4 
28.5 
28.5 
28.5 29 
29 

29.1 
29 
28.9 

28.*4 

28.7 27.8 
27.1 
26.9 28 

33.7 

35.7 
35.3 
35.2 
35.3 

35.1 35.8 

33.8 34.9 
31.5 

34.3 

33.4 32.9 
34.9 
34.6 
34.6 

32.1 
33.8 33.8 

35.4 35.4 

35.3 
35.7 
34.7 
34.3 
32.6 

33 
33.4 32.8 

31.3 

34.7 

21.9 
23 
22.6 
23.2 
22.5 
23.3 
23.6 
23.3 
23.8 
23.3 
22.8 
23.9 
24 

23.6 23.6 

24.4 
24.2 
24.1 
24.3 
23.4 
21.9 
23.8 

23.6 
23.5 

24 
24.6 

24.4 24.1 
24 

23.4 22.9 

30.4 30.3 

30.4 
31 
30.9 
30.8 

31.1 31.1 

31.2 
30.5 29.4 

30.2 

30.2 
29.9 

30.1 30.8 
30.8 

30.1 30.8 
30.8 
30.9 

31.4 31.3 

31.2 
31.4 
31.3 

31 
30.6 
31 

30.3 29.4 

32.5 
33.6 33.4 
33.6 

33.9 33.8 
33.8 

33.5 

34 

30.8 

32 
32 
31.7 

32.4 32.6 

32.7 
32.1 
32.3 32.9 

33.2 
33.1 
33.2 
33.4 33.3 

33.1 
32.3 
33 
33 32.8 

31.4 

32 

30.9 

30.7 30.8 

31 31.1 
31.3 

31.2 31.3 

31.3 
31.1 
30.5 
30.6 
30.8 
30.6 
30.7 

31 

31 
30.7 
30.9 

31 
31.1 
31.6 
31.3 

31.4 31.5 

31.5 31.4 
31.3 

31.4 

31 30.6 

31.1 
31.5 

31.4 
31.5 
31.7 
31.7 31.8 

31.7 
31.9 

31.2 31 

31 

30.9 
31 
31 

31.3 

31.2 31.1 31.1 
31.5 

31.5 
31.9 

31.8 

31.6 
31.8 
31.6 

31.6 31.6 

31.8 31.3 

31 

29 
29 
29 

29.1 29.1 
29.1 
29.3 
29.3 
29.3 
29.3 

29.3 

29.3 
29.3 
29.3 29.3 
29.3 

29.4 29.3 

29.4 

29.4 
29.5 
29.5 

29.6 29.5 
29.6 
29.7 
29.7 29.7 

29.8 
29.8 

29.6 

°0. 

28.1 28.1 

28 

28.1 
28.1 
28.1 28.2 

28.2 28.4 28.2 
28.2 28.3 28.3 
28.3 28.3 
28.6 
28.3 

28.3 

28.4 28.6 

28.5 28.5 
28.7 
28.6 
28.6 

28.7 
28.8 28.7 28.8 
28.8 
28.7 

Per  ct. 
70.4 

64 

66.5 
70.5 
74.5 

76.4 

75.2 73.6 

78.7 
90.9 82.8 

80.7 
80.4 76.5 

77.2 

76.3 

84.2 

81.2 
78.4 
70.5 

65.6 
70.2 
75 

71.5 

74.8 

81.9 
78.1 
78.9 

82.4 80.8 

72.9 

mm. 

19.2 
18.4 
19.2 19.7 20.6 
21.5 

21.2 21.4 
21.3 

22 

22.4 

22 

21.7 
21.6 

22.1 
22.1 
22.7 

23.2 
22.4 

20 

19.2 
20.5 22.1 

21 

22.1 

23.4 
22.6 21.8 
21.8 

21.1 
20.1 

mm. 
mm. 

3.5 
4.4 

4.2 
3.3 
2.7 

3.1 
3.2 
3.3 
3 

.6 

2.1 

2.4 
1.7 

2   
3   

5   
6   
7         __    - 
8   

9        
10   
11           
12   

13      _ 
14      ____ 

::::::::    2:5  i 15    _    __          

-Jiijiji 

3.5 
3 
1.6 
2.7 
2.9 
4.1 
4.6 

3.9 
3.6 
3.6 
2.7 

2 
3.1 
2.3 
1.3 

2.7 

3.9 

16         
17   
18         
19  __    _ 
20          
21       .   
22       __     ____ 
23                
24  _      
25   26 

27   

28   
29  _ 
30   
31   

Mean"   
Total 

758. 11 28.2 34.2 23.5 
30.7 

32.8 31.1 
31.4 

29.4 
28.4 

76.2 

21.3 3 

91.5 

Departure  from 
normal   

-0. 28 

-0.3 

+0.8 

-0.5 

-fO.l 

-0.5 

Date. 

Wind.                           1 Clouds. 

Sun- 

shine. 

Rain, 

24  hours 

begin- 

ning 

mid- 

night. 
Miscella- 

neous. 
Prevailing 
direction. 

Total 

move- 

ment. 
Maxi- 

mum 

hour- 

ly 

veloc- 

ity. 

Direction 
at  the 
time  of 

the  maxi- mum velocity. 

Amount, 

mean. 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
NE  quad. 

ESE 
W 

NE  quad. 
Variable 
Variable 

N 

N,  SSE W  NNE 
NNW 

Variable 

E,  N WNW 
Variable 
SWby  W 

WSW 
N 

W  quad. 
E,  WNW ESE,  W 

SE 
SE 
SSE 

ESE,  NW 

N,  SSW WSW 

sw 
NW,  SSE 
Variable 

NE,  ESE 
ESE 

Km. 
148 

152.5 
193 

172 
171.5 

145.5 
185.5 

177 
233.5 147 

116.5 
143.5 
134.5 
131 193 

161.5 
151.5 
189.5 

137 183 

198.5 
237.5 
201.5 
182.5 215 

199.5 
257 
167 

137.5 
155.5 181 

Km. 
18.5 
18.5 

18 
19 
17 

14.5 

17 
15.5 26.5 
25 

16 

15.5 

15.5 

15 
20 

15.5 13 
18 
16 

16.5 
15.5 
20.5 
22.5 
16.5 

17 22 

31.5 

20 

20.5 
17 
16 

NNE 
ESE 
W 
NW 
NW 

SSW w 
w 
E 

NE S 

SW SSE w 
sw  by  W 

WSW 
N 

WSW NW 
SE  by  E 

ESE 

SE SE 

NW 
WNW 

SW 
WSW NW 

SSW 

0-10. 

5.8 
5.5 
4 
5.6 4.7 

5.8 
6.2 
6.1 
6 
9.4 
7.3 

8.3 7.8 

6.6 
5.5 

8 7.5 

8.7 5.1 
2.4 2.1 

3.4 4.8 
5.3 

8.6 

9.4 7.6 

8.2 
9.7 
7.7 

7.7 

Ci.-S. 
Ci.-S. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci. 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 

Ci. 

Ci. 
Ci.-S. 
Ci.-S. 

Ci. 
Ci. 
Ci. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci.-S. Ci.-S. 

S NE 

NEby  N 
E .  ENE EbyS 

SW E 
NNW ESE 

NE 
W EbyN 

NW  bv  N 
NW 

Cu. 

Cu. 
Cu. 
Cu. 
Cu. 

Cu. Cu. 
Cu. 
Cu. 
N. 

Cu. 
Cu. 
Cu. Cu. 

Cu.- 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 

Cu.- 

Cu. 

Cu.- 

Cu. 

s.-c Cu. 

ESE EbyS 

E 

E 

E 
E 

ESE 

SE 

E 
N.              SE NWbyN 

NNE 
SEbyE 

E 
E 

ESE E 

N.             SW 

N.               SE 

SE 
u.               SE 

ESE 

h. 

8 
9 

10 

8 
9 

10 
8 
9 
9 
2 
4 
6 
4 
6 
8 
7 
4 
5 
9 
9 

11 

9 
8 
7 
4 
3 
6 
3 
3 
0 
6 

m. 
20 

45 

45 

20 

40 

00 

25 
45 
20 
25 
45 

55 

50 
45 
40 
25 

50 

50 

00 
55 

10 
15 

10 
45 
30 
45 
25 
05 
10 
30 
15 

mm. 

=  a.  e  O  07°  p. 

=°  a.  T  ̂   p. 

=°a.O^«°p. =°a.r^^°#p. =°  a.  r^°  p. 

=°  a.  o^  m°  p. 
=°«a.r^°Tp. 
=°a.O^#dp. 

•  a.  p.  r^  p. =°  a.  rn  P°  p. =°  a.  O  #  p. 

=o  a.  0°  •  p. 

=°  a.  O  P. =°  a.  OO  p. 

iD.o  r^  a.  #  p.  0° =°ooa.#r^op. 
=°  a.  T°  p. 
=°  a.  OO-  <,  p. 

ii=°a. 
=°  a.  ̂   T°  p. =°  a.  O  •  p. 

=°  a.  r^  p. 
=°  a.  O  p. 

=°  O^  a.  rn  p. =°  O  a.  #  T  P- 
=°  O^  a.  i^  p. 
=°  d°  a.  JT^  p. 

=°  O  a.  #  p.  O 

=o  a.  d  vp  <p,0 

='^ea. 

2 
3 
4_      .3 

5.1 5   
6 
7 
8_    __    i_     _ 

.5 

3.5 

58 
9   

10-      
11 
12   

5.3 

.7 

13        
14   
15 
16   

7.5 4.8 

17_      
18 19 20 

21 

22              _       

4.8 

23 

24                
25 
26      _           

1.4 
27 
28 

29                       

6.1 30 
31 

174.2 18.4 6.5 7 

219 

05  i   

Total 
„ 40  i       98      i 

Departure  from normal   

! 

56  1 

4-0.9 

-14 

19     -12.4 L 
*  AH  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
'  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[0  =  9**  38'  N;  X  =  123*'  51'  E;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied,  ̂ 1.86  mm.] 

Day. 

Mean 

Total 

mm. 

Ibl.  44 
57.89 
57.75 
57.70 
57. 22 
56.81 
56.95 
57.01 
57.82 
58.68 
58.86 
58.33 
57. 82 
57.80 
58.06 
58.87 
58.97 
59.01 
58.56 
57.96 
58.02 
58.69 
59.63 
58.49 
57.84 
58.04 
57.98 
57.76 
57.46 
56.77 
57.16 

757. 98 

Temperature. 

S 

28.1 

28.2 28.8 
28.9 

29 
28.9 27.8 
27.7 
27.8 
27.5 
27.7 
28.1 
27.9 
27.6 
28 

27.4 
27.8 
27 

27.6 
27.8 
28.1 
28.3 
28.3 
28.4 28.5 
28.3 
27.9 
27.8 
28.3 

27.4 
27.9 
28 

32.9 
34.2 
33.7 
34 
34.3 
33 
30.5 
29.8 
32.2 
30.4 
33.6 
32 
30.8 
30.5 
30.9 
30.5 
30.3 
30.7 
33 
32.2 
30.7 32.3 
32.4 
32.1 
31.9 
30.7 
30.7 
33.9 
31.2 
31.9 
31.4 

31.9 

23.3 
24.1 
24.4 
24.4 24.3 
24.1 
24.4 
24 
24.3 
24.4 
23.8 
24.2 
24 
23.3 

23.2 23.4 
23.3 
23.3 
23.5 

24.1 
24 
24.5 
23.9 
23.9 
24.3 
25.8 
24.8 

23.9 24.5 

23.7 
24.2 

24 

a»"~
' 

Per  ct. 
73 
73.8 
71.8 

72.2 
74.4 75.8 
82.7 
81.7 
81.7 

81 
79 81.2 76.2 

77 73.8 
78.8 
79.7 

83 
78 
78.1 
74.5 
76.8 
75.8 
77.3 

79 
79.3 

82 

78.8 
77.2 

79.5 
78.4 

77.8 

Wind. 

Prevailing 
direction. 

NNE,  WNW 
Variable 
Variable 
Variable 

SE SE 
SE 
SE 

SE N  quad. 
N  quad. NNE,  WNW 

SE SE 

SE SE 
SE Variable 

Variable 

SE 
SE 
SE NNE,  SE 

SE 
SE 

SE  , 

NNE,  SE 
NNE,  SE 
NNE,  SE 
NE  quad. 

SE 

Force 

(mean). 

0-12. 

1.8 
1.3 1.8 

2 1.7 
1.5 

1.2 1.5 
1.5 1.5 

1.2 
1.7 

2 1.7 
2.2 
1.3 

2 2.2 

2 1.8 2.3 

2 
1.7 1.8 
2.3 

1.8 1.7 
1.5 
1.7 

1.8 
1.7 

1.7 

Clouds. 

Amount 

(mean). 

0-10. 

6 
6 

•     4.5 
3.8 
5.8 

9.7 

9.5 
7.7 

7.8 

6. 

6. 

5 
3. 

9. 
7. 

6, 
5. 
7. 
7. 

4. 
4. 

6. 
6. 

6.5 
6.8 
7.8 

6.8 

Prevailing  form  and  its  direction. 

Upper. 

Ci.-S 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S.,  A.-Cu 
Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 

SW 
wsw 

Lower. 

Cu. 

Cu. 

Cu. 
Cu. Cu. 

Cu.,  Cu 

Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu.-N. Cu.,  Cu. 
Cu.-N. Cu. 
Cu. 
Cu. 

Cu.-N. 
Cu. 
Cu. 

Cu. 

Cu.-N. 
Cu. 
Cu. 
Cu. 

Cu.-N. Cu. 

N.,  Cu. 
Cu.-N. 
Cu. 

Cu.,Cu. Cu. Cu. 

N. 

NE,  E 
E 

E,  NE 

E 
E 
E 

NE 

S,  E S,  SE 

SE,  ESE 

-N.  SE.E 

E 
E 
E 

E,  N 

Variable 

WSW E 
E 

ENE E 
ENE,  E 

SE,NE 

E,  NE 

E 

E,  WSW E 

-N.  NE,  E 

E 

E  quad. 

;a 

o«5 

21.3 

.3 
3.6 

10.4 15.5 

1.4 

56.9 

Miscellaneous. 

uy  p. 

^p. 

07°  p. 

r3a. 

0°  a.  u^2  p, 
O^  <,  ̂   p. 

r^  •=*  a.#°  p. 
T°a.do°^  p. 
d^  a.  7  ̂  p. 

•  p. 

i/a. 

^'
 

f 
•  a.  p.  O*  p. 

<j  p. 

p. 

p. 

T°a. 
T°P. 

Od" 

T°p. 

Op. 
O   <,2p. 

,.Tp. 
d«^  <,''p. 

SURIGAO. 

[(^  =  9*  48'  N;  \  =  125**  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.86  mm.] 

Mean 

Total 

mm. 
757.88 
58.43 
58.28 58 

57.54 
57.21 
57.12 
57.12 
58.03 
58.94 
58.99 
58.70 
58.22 
58.17 
58.23 
58.88 
59.08 
59.27 
59.10 
58.29 
58.45 
59.30 
59.96 
58.96 
58.21 
58.22 
58.23 
57.85 
57.75 
56.68 
57 

758. 26 

27 

26.3 
27.2 
27.4 
27  4 27 

26.6 
26.6 
26.2 
26 
26.8 
27.4 
27.3 
27.2 26.8 

25.2 
26.6 27 

26.5 
26.7 
27.3 
27.1 27 

26.7 
27.7 
26.3 
27.2 
27.5 
26 
27.1 
27.4 

26.9 

31.5 

30.2 
30.9 
31.2 
31.9 
31.5 
30.4 31.1 
31.4 
30.3 31 

31.4 
32 
31.1 
31 29 

31.6 
32.1 
31.2 
30.8 
31.1 31.3 
31.2 

30. 

32.5 
31.1 
31.1 
32.1 
31.3 
31.7 
32.4 

31.2 

22.8 
23.5 
23.2 
24 
23.5 24.6 

23.9 
23.4 
23.6 
23.5 23 
23 

23.3 
23.5 
22.7 
23.8 
22.1 
23 
23 

23.3 23 

22.5 
23.5 
23.9 
24 

23.2 23. 5 
23.7 
23.5 
22.7 
23.6 

23.3 

Per  ct. 
82.8 

87.3 
85.3 
86.7 
86.3 
89.7 

88.7 

91.2 
88.3 
85.5 
82.7 
83.9 86 

91.5 
83.6 
85.8 
85.2 86.7 
81.3 

82.2 
85.2 
87.7 
82.7 87.1 

84.3 
84.8 
87.2 

2.2 

85.9 

ENE 
NNE 

NE  quad. 
N,  NE NE 

ENE,  NNE 
Variable 

N,  ENE 

E,  SE 
S,  ENE NE 
NE  quad. 
ENE 

E  quad. Variable 

S,  ESE Variable 
S 
E 

NE  quad. E 
E 

S,  ENE NNW 

Variable 

w,  ssw NNW 

E 
E,  S 

ENE,  SE 

E,  SE 

0-n. 

1.5 

.7 1.7 

.3 

.5 .5 

.3 .3 

.8 
1 
1 

.7 .7 

.3 

.5 

1.2 1.3 

.5 .7 

.5 

1 

1.2 1.2 1.3 

0-10. 

4.7 
7.2 

4 4.7 
4.5 

7.5 

8.5 
6.2 
4.7 
6.5 

4 
4.2 
4.5 
7.7 
2.2 4.2 
5.7 

5 
4.5 

3 
5.3 

5.2 3 
3.3 2.7 4.5 

6.7 
5.7 

3.2 
5.2 

Ci. A.-Cu. 

Ci. 
Ci. 
Ci. Ci. 

Ci. Ci. 
A.-Cu. 

Ci. Ci. 

Ci.-S. Ci. 

Ci. 
Ci.-Cu. A.-Cu. 

Ci. Ci. 
Ci. 

Ci.-S. 
A.-Cu. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 
Variable 

Ci.,  Ci.-S. Ci.-S. Ci.-S. 
Ci. 

N 

NW 
N 
N 
N 

NE 
NE,  N 

NW W 
N 

NW 

NE 
NE 

ESE 

SE 

E 

NE 
NE 

SE 
SE SE NE 

NE 

E,  NW 

NE 
NE NE 

Cu. N.-cf. 

Cu. 
Cu. 

Cu. 

Cu.-N 
C.-N 
Cu.-N. S.-Cu. 

Cu.,  N. 
Cu. 
Cu. 
Cu. 

Cu. Cu.,  S. 

S.-Cu., 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu. Cu. 

Cu.-N. Cu. 
Cu. 

Cu.-N 

N.-cf., 

Cu. 

Cu. 

E 
E 
E 

NE,  NNE NW 
N 

cf.      NE 
NE 

ENE 

-Cu 

N.-cf. 

E 
E 

SE 

E 
E 
E 
E 
E 
E 

SW 

E 
Cu.-N     E 

E NE 

1.5 
4.3 

1.3 
3.6 

1.5 13.2 

2.3 2.5 

19.3 

16.5 
1.8 

3.3 1.5 

1.3 

1 

8.4 

83.3 

ii2  do  a.  ii2  p. -Q°=d.a.O<,op. 

ii2  a.  #°  n  p. 

#o  a.  no  p. ii2  #o  a.  np  ̂  

•°=a.i~^vjuii2p. nsoa.do^ip.u/ 
sx^  vi/  a.  #2  p.  O 

<,  a.  do  p.  sx^ 

n2  a.  p.  do  p. -a'^a.  #o  ̂ 2yp. 

#-  a.  n  p. 
ii2  a.  no  p. ii2  a.  no  <;  p. 

ii2  <.  a.n-Op. 

•2  a.  dO  p.  £L ii2a.iiOp.  <,  a.  p. 
n2a.dOjao^2p. 
do  a.  #o  ̂ o  ̂   ̂  

•2  a.  do  p. 
p2  a.  no  <;  p. ii2  a.  n.  Q  p. 

ii2  ̂ 2  a.  do  no  p. n2  ̂ 2  a.  o  u^  <  p. 
doii2a.  ono^p, 

n2  a.  O  d.  ̂ °  P- n2a.nOp.  <,2a.p, 

n2a.  <,2n^p. 
<;  n2  d.  a.  #  p. 
=o  n2  a.  no  p. 

n2  a.  no  p. 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CEBU. 

[0  =  10*  18'  N;  X  =  123**  54'  B;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied, —1.84  mm.] 

Day. 

Temperature. 

1^ ^ 

It 
Wind. 

Prevailing 

direction. 

Force 

(mean). 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

-^  bo 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 

*15 

16 
17 18 

19 

20 21 

22 
23 
24 
25 26 

27 
28 

29 
30 
31 

Mean 

Total 

mm. 

757. 88 
58.30 
58.16 
57.96 
57.50 
57.06 
57.23 

57.20 
58.10 
58.91 
58.91 
58.65 
58.07 
58.02 
58.16 
58.97 
58.98 
59.16 
58.95 
57.98 

58.39 
59.10 
59.78 
58.58 
58.04 
58.32 
58.17 
57.82 
57.84 
56.62 

57 

758.19 

28.5 

28.7 
28.6 
28.8 

28.9 

28.4 
27.7 
27.5 
26.9 
27.8 

28.4 
28.2 
28.4 
28.4 

29 27.1 

27.4 
28.2 
28.5 
28.2 
28.7 

28.4 
28.5 
28.7 
29 

28.6 
28.6 
28.9 

28.5 
27.5 

28.3 

28.3 

°C. 

31.8 

32.2 
32.2 
32.5 
32.9 
32.5 
30.6 
31.1 

31 31.9 
31.9 
31.9 31.8 

32 33 30 
31.9 

32.7 
31.9 

31.7 

31.7 
32.2 
32.3 
32.2 

33 
31.8 

32 32.5 
32.1 
30.8 

32.8 

32 

25.4 
24.5 
25.5 
25.7 

25.9 
25. 5 
24.8 
25.1 
25.3 
24.1 
24.9 
25.7 
24.7 
24.5 
24.8 
24.6 

23 24.3 
25.3 24.8 

26.4 24.8 
24.9 

25.4 25.5 

26 
25.1 
23.8 
24.2 
24.9 

25 

Per  ct. .  12  A 

69.8 
70.5 

69.4 
72.7 
76.3 
83.2 
82.7 
82.2 
79.2 

77.2 
75.7 

74 

74.3 
70.5 
81.2 

79 
76.3 

74 
73.8 

72.5 
69.1 
68.8 

68.2 
69.8 
73.7 
74.3 

71.9 
72.9 

76 
70.8 

25 

74.: 

NE  quad. 
ENE 

NE  quad. 
E 

Variable 
Variable 

SSE 
SSW S 
E 

SSE,  E 
ENE 

NE  quad. 
ENE 
SE,  E 
SSW,  E 

SSE Variable E 
E 
E 

ENE,  E 
E 

S,  E 

E 
S 

Variable 
E 
E 
NE 

NE  quad. 

Km.  p.  h. 
10.4 

11.1 
11.4 
10.1 

6.4 6.6 
4.8 

5 
4 

5.4 
7.9 
6.6 9.3 

8.2 6.9 
5.5 
5.7 

7.1 
9.5 

9.5 10.6 
9.3 
9.8 

7.7 
6.8 
7.2 
6.8 8.5 

8.2 5.5 8.1 

7.7 

0-10. 

3 
4.5 

2.3 
2.8 
3.8 
5.8 

8.3 
6.5 
7.3 

5.2 
4 
4.7 
3.8 3.5 

3 

8.3 5.7 

4.2 
3.3 4.2 
4.8 

2.7 
3.5 
3.3 4.7 

3.8 4.7 

6.3 
7 
6.2 
4 
4.7 

Ci. Ci. 
Ci. Ci. 

Ci. 
Ci.-S.. Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.,  Ci. 
Ci. 

Ci.-S. 

Ci. 
Ci. Ci. 

Ci.-S. Ci. 

Ci. 

Ci. Ci.-S. Ci. 
Ci. 

Ci. Ci. 
Ci. 
Ci. 

Ci. Ci.-S. 
Ci. 

Ci.-S. 

Ci. 

Cu. Cu. 

Cu. Cu. 
Cu. 

Cu. 

ENE 

ENE 
ENE E 

E,  N 

Cu.-N.  ENE,  NE 
Cu.-N. 

Cu.-N.' 

Cu.-N. Cu. Cu. 

Cu. Cu. 
Cu. 

Cu.-N. 

Cu.,  S.-Cu. Cu. 
Cu. 
Cu, 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu.-N. 
Cu.-N. Cu. 

Cu..  Cu.-N, 
Cu. 

ENE 

SSE 
SSW 

E 
E 

ENE E 

NE 
E 

ENE 
ENE 

ENE E 
E 

ENE 

NE 
E 

WSW 

NE 

E 
E 
E 

17.8 
1 

1.3 

"L5' 

6.9 

'4~r 

n  =°  a.  '.v°  p. -Q-  =°  a.  O  ̂   p. 
=°a. 

=°a. 

vi^'     <     p. 

ii°=°a.ri<uyp. 

O  a.  p.  #  /-o  p. 

O  a.  <  p. r"3«°=°a.T<,P. 

ii=°a. 

ii2  =°  a.  r^  p. 
=°  a.  oo  ̂   p. 11°  =°  a.  ̂   p. 

nP  =°  a. 

n°  =°  a.  <,  p. 

<  =°  a.  d  a.  p. <^  =°  a.  ̂   p. 

r^  a.  p.  =°  a. 

O  •  =°  a. 

H  Er°  a.  r^  p. 

<,  =°  a.  oo  p 

n.=°  &.  <j  p. 

=°  a.  oo  <,  p. 

=°  a. 

=°  a.  <;  p. 

11°  =°  /-^  a.  <  p. 

r^  •  ~°  a.  ̂   p. i"^^a.r3#/°p. 

/      C  g^_ 

^=°#a.TP^P- 
n  =°  a.  <,  p. 

42.5 

ILOILO. 

[0  =  10"  42'  N ;  X  =  122*  34'  E  ;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.84  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 13 
14 
15 16 
17 

18 
19 
20 21 

22 
23 
24 
25 
26 

27 28 

29 
30 
31 

Mean 

Total 

mm. 

757. 48 
57.90 
57.86 
57.79 
57.35 

57.14 
57.36 

57.23 
57.99 

58.85 
59.02 
58.66 
57.89 
57.92 
58.08 
58.74 
58.92 
59.23 
58.72 
57.93 
58.14 
58.93 
59.76 
58.66 
58.04 
58.36 
58.27 
57.83 
57.75 
56.67 
57.13 

758. 12     28. 1 

°C. 

29.1 
29.4 
29.8 

29.4 
28.8 
28.8 27 

27.2 
26.6 

27.2 
28.2 26.8 

28.3 
28.7 29 

28.1 

27.4 27.8 

28.6 
28.8 

27.8 
28.5 

28.9 
28.8 
28.3 
27.8 

28.1 28 

27 

26.2 
26.8 

°C. 

34.3 

35.4 
34.7 

34.2 35 

35.2 
33 

33.4 30.8 

32.2 
33.9 
31.9 
33.4 
34.6 

34 32.6 
30.8 
32.4 
33.7 
34.2 

34.1 
34.1 
33.8 
33.8 
33.3 
31 
31.5 

33.4 
30.5 
32.4 
31.5 

33.2 

°C. 

24.1 
24.5 
26.1 
25.1 
25.5 
25.4 
24.4 
24 

24.5 
23.5 
24 

24.8 
24.5 
24.5 
25.4 
25 

24.6 
23.6 

24.1 
24.6 

22.6 
23.4 

24 
25.4 25.1 
25.1 
24.6 

24 24.4 
23.4 
23.4 

24.4 

Per  ct. 64.3 

63.8 
66.5 

67 
71.2 
73.8 

80.2 
81.6 

86.2 79.7 
76.9 

85.2 
77.2 

66 
75 
76 
78.5 
78.3 
69.1 
65.8 
76.3 
74.7 

69.7 
73.5 78.2 

79.5 
77.7 
74.9 

83.3 85.8 

84.7 

E 

NE  quad. 
NE  quad. 
NE  quad. 

E,  NW 
N,  E Variable 

N  quad. 
WSW 

N  quad. E 

NW,  SW 

SW,  E 
Variable 

S,  SW SW 
E,  SW 

E,  NE Variable 

E,  NW 
E,  NW E 
SW 
SW 
WSW 
NW,  E 

Variable 
E 

Variable 

75.5  I 

Km.p  .h. 10.5 

10.4 13.8 
10.8 
7.3 
6.5 
5.6 

4.3 6.7 

5.2 

5.4 
6 6.7 
5.7 

8.4 
5.7? 7.7 
7.6 

8.2 
7.9 

6.4 
7.4 
8.4 9.8 

8.1 5.2 
6.2 

7.1 
5.2 

0-10. 

3.5 5.2 
3.5 6.8 

7.5 8.8 
9.3 
8.8 

9.3 
6.3 
8.2 8.8 

7.3 6.7 
4.7 6.7 
7.7 4.7 

3.8 
5.8 

7.5 5.3 
5.5 
7.2 
5.7 

8.1 
8.3 

8.2 
9.5 
7.2 

6.8 

Ci. 

Ci. 
Ci. 

Ci.,  Ci.-I 
Ci.-S. 

Ci. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci. 

Ci. 
Ci. 

Ci.-S. A.-Cu. 

Ci. 
Ci. A.-Cu. 

Ci. Ci. 
Ci. A.-Cu. 

Ci. 
Ci.-S. Ci. 

Ci.-S. 
Ci. 

Ci. 

Ci. 7.3 

Cu. 

Cu. Cu. 

Cu. Cu. 
Cu. 

Cu.,  Fr.-N. Cu.-N. 

N. 

Cu. 

Cu. Fr.-N. 

Variable 

Cu. 
Cu. 
Cu. 

S.-Cu., 

Cu. 
Cu. 
Cu. 

N,  Cu. 
Cu. 

Cu. 
S.-Cu. 

Cu. 

Fr.-N. 

S.-Cu. 

Cu. 

Fr.-N. N. 

Cu. 

,  N. 

13.7 
2 

20.6 
8.6 
1.5 

22.6 

4.3 

7.9 

'3375 

25.1 15.2 

1.8 

170.1 

a?  a. 

^P. 

d°a.  <,  p. 

•  a.  <,  a.  p. 

T°  <,  p.    ■ 

07  a.  f^  d  p. -Q-°  r^  a.  <,  p. 

^  a.  r^  #  p.  <, 

O  a.  p.  #  p. d  a.  f^  p. 

ii  a.  #  r3  d  p. 
a7©Ta.  r^p.# 

•  p- 

Od°p. 

<P. 

#°  a.  #  ̂   p. 
=  a.  0°  <  p. 

T°P. 

T  a.  ̂   p. 

<  a. 

n  m°  '-^  a. 

-Q-  a.  #  T  O  P- 
•  d  a.  O  p.  < 

•  a. 

-Q-  a.  #2  j^  p. •2  a.  [H  p. 
11°  a.  #  a.  p. 

O  ̂   T  •  p. 
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ORMOC. 

[</>  =  ll*  00'  N;  X  =  124*'  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied,  —1.83  mm.] 

Day. 

Temperature. 

^ 

B- 

Wind. 

Prevailing 
direction. 

Force 

(mean), 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

CO   ̂  

Miscellaneous. 

mm. 

757.81 
58.20 
58.10 
57.99 
57.44 
57.18 
57.38 
57. 20 
58.08 
58.96 
58.89 
58.77 
58.03 
57.96 
58. 22 
58.86 
59.05 
59.16 
58.76 
58.28 
58.39 
59.08 
59.70 
58.53 
58.04 
58.14 
58.10 
57.78 
57.71 
56.48 
56.87 

Mean     758. 17 

Total 

26.6 
26.7 
27.8 
26 

26.4 
26.1 
24.4 

26 26 
25.5 
26.6 
26.3 
26.3 
27 
25.7 
25.2 
26.6 
27.1 
27.5 
26.9 
26.7 
26.7 
27 
26.8 
26.5 

26.4 26.7 
27.2 
26.6 
26.6 
27 

33.1 
31.5 
34 
31.5 

32 31.4 30.9 

30.2 30.4 
30.2 

32 31 31.9 
31.9 
32.3 
27.7 
30.9 
31.9 
34.4 
31.4 
31.7 
32.2 
32 
31.9 
31.3 
31 

31.2 32.1 
32.5 

30.4 
32.3 

20.5 
21.2 
22.3 
21.4 
21.6 
22.3 
22 21.8 

23.4 21.9 
21.9 
22.7 
21.3 
21.2 
19.7 
22.2 
20.8 

22 
21.7 
22.2 
22.2 

21.2 21.8 

21.2 
22.2 
22.3 
22.9 
22 

22.8' 

22.9 
21.9 

26.5 31.6 21.9 

P.  ct 
71.5 

76 69.2 81.7 

83.2 82.8 
91.2 
86.6 
86 
88.2 

84 
84.7 

76.2 76.2 
80.5 
83.8 81.1 

78.2 72.2 77 

78.3 

76.3 
75.8 
77.8 

82 83.5 
81.8 
78.5 
80.2 
84.2 77.2 

80.2 

Variable 
NNE,  ENE 
E  quad. Variable 
Variable 
Variable 
Variable 

S 

SE  quad. S 

N  quad. Variable 

N,  SSW Variable 
Variable 
Variable 

S 
Variable 
Variable 

N  quad. ESE 
Variable 

N,  SSW Variable 
Variable 

SSE 
SSE 
SSW 

N  quad. 
Variable 

SSW 

Km.  p.  h. 
9.1 
5.4 
6.9 
5.2 

5.5 
6.2 
4.8 

5.4 
4.6 

4.4 4.7 

5.3 5.9 

7.5 
6 
4.6 
5.9 

6.2 7 
5 

8.4 
7.6 
6.3 
6.6 
6.3 

7.1 4.8 

6.5 
7.7 6.5 
5.9 
6.1 

0-10. 

2.8 3.5 
2.8 
4.8 
4.7 
5.7 
7.8 

6.7 
9.3 
6.5 4.7 

7.2 
3 
3 
1.8 

7.2 
5 
2 
2.3 

4.5 
3.5 
1.5 4.7 
4.8 
3.5 
3 
4.7 4.3 

5.5 5.5 
2.7 

4.5 

Ci. A.-CU. 
A.-Cu. 

Ci.,  Ci.- 

Ci. 

Ci. Ci. 
Ci. 
Ci.-S. Ci. 

Ci. 
Ci. 
Ci. Ci. 

Ci. 
Ci.-S. A.-Cu. 

Ci. 
Ci. A.-Cu. 
A.-Cu. 

Ci. Ci. 
Ci. 
Ci. Ci. 

Ci.-S. Ci. A.-Cu. 
A.-Cu. 
A.-Cu. 

SE 

ESE 

SE 

SE 
SE 
SE 

ENE,  E 

SSE 
S 

E 

SE NE 

ESE ENE 
ESE 

Cu. 

Cu. Cu. 

Cu. Cu. 

Cu. Cu. 
Cu. 
Cu. Cu. 

Cu. 
Cu. 
Cu. 

Cu. Cu. 
Cu.-N. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 

Cu. 

Cu. 
Cu. 
Cu.-N. 
Cu. 
Cu. 
Cu.,  Cu. 
Cu. 
Cu.-N. 

Cu.-N. 

E 

E,  SE 

E 
E 
E 

ENE 

NE 

ENE 
ENE E 

SE 
ENE E 

E 

E  quad. SE,  E 

ENE 

E 

SE 

■N.     NE 

ENE 

E,SSW E 

4.1 

14 

22.9 

I 

iida.TP°  <i  p. 

^a.  p. 
ir^^p. 

-Q.  a.  O  •  p. 

0«  <CP. n.a.mm  <=°p. <  a.  O  •  p. O  a.  T  <  p. 

i:^  a.  d  <;  p. 
r^  a.  p.  #  <  p. 

n^a. 

.a  a.  I  p. n  a.  <,  p. 
-Q.  a.  <,  p. 

O  a.  <,  a.  p. 
d  <  p. 

na. 

<,  p. 

a°  a.  <,  a.  p. 
XI  a.  oo  <;  p. oo°  <,  p. 

=°  a.  <j  p. 

d°  j-^  <,  p. 

="'  a.  £-3  OO  <  p. j-^  a.  <,  p.  r 

<  =°  11°  O  d 
=  #r^d°i^T<^ 

=°a.<p. 

6.7 

TACLOBAN. 

[</>  =  ll'*  15'  N;  X  =  125''  00'  B:  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied. 

-1.82  mm.] 

mm. 

°C. 

°a 
°a 

P.ct. 
0-H 

0-10. 
mm. 

1 758.34 
27.6 33 23.9 

79 

SE                   1 4.7 Ci. Cu. 
E  quad. 2 58.92 27.5 32.6 24.4 79.8 Variable 

.0 

5.3 
Ci. 

SWbyS 
Cu. 

ESE 
1 

#  a.  ̂   ̂   p. 

3 58.89 27.4 32.6 24.1 

80.2 
SE 

5 5.7 Ci.,  Ci 

.-S. 

Variab e           E .8 d  a.  #°  0°  p. 4 58.43 27.6 32.7 24.6 
81.2 N  quad. 8 5.5 Ci. 

SW,  SSW 

Cu. 

E,  ENE 

2.8 

T  a.  p.  #  viy2  p. 5 57.95 28.6 
34 

24.2 77.9 Variable 5 6.2 
Ci.-S. sw 

Cu. E 
vl^O  07°  p. 

6 57. 66 27.9 
34 

25.5 82 WNW 3 
7.3 

Ci.-S. 

WbyN S.-Cu. 
E 1.5 

•a/2a7^0j^Oji_^p_ 

7 57. 67 27.3 
33.5 24.8 

82.8 ENE 5 
8.2 

Ci.-S. WbyN 

Cu. 
E 1.3 

0:7°  a.  #  T  p. 

8 57.38 27.8 
32.8 24.3 79.5 SE  quad. 8 8 Ci.-S.  NNW,  NNE 

Cu.-N. SSE 

1.8 

VJ.2  a.  T  <,  p. 

9 58.23 26.5 30.5 24.2 
85.4 

SE 

3 9.3 Ci.,  Ci 

-S. 

N. 

SSE 

22.4 
•  a.  p.  I~2  p. 

10 
59.38 27.5 

31.6 24.4 82.5 

SE 
3 

7.8 

Ci.-S. 

Cu. 
SSE,  SE 

#H. 

11 
59.40 27.8 33.3 24.5 

80.1 E,  SSE 
2 7.3 Ci.-S. 

NW 

Cu. 

SE 7.4 

T«p. 

12 59.22 27.8 
31.7 24.5 

81.4 SSE 
7 

7.2 
Ci. NW Cu.-N. ESE,  SSE 

.5 

•  ̂   a. 

13 
58.54 28.5 34 

24.5 
77.1 

SE 
8 6 Ci. WNW Cu. ESE 

14 58.63 28.6 33.2 24.7 76.3 SSE                  1 5.5 Ci. W Cu. ESE 15 58.59 27.6 33.7 24.7 
79.7 

SE 
5 4 Ci. 

Cu. 

ESE,  E 

.5 

d  T  <i  p. 
16 58.96 26.5 29.2 24.3 

84.8 E 3 7.3 A.-S. 
Cu.-N. ESE 

1.3 
•  d  a.  <^  p. 17 

59.29 28.6 33.6 23.9 
74.1 S  quad. 

7 
4.5 

Ci.-S. 
NW Cu. ESE 

<i  P- 

18 
59.41 29.2 

34 

24.9 
74.3 SE  quad. 8 

4.7 Ci.-S. Cu. 

SE 

19 59.38 29.2 
34 

25 73.3 SE  quad. 8 4 
Ci. 

Cu. 

NNE.  E 
nP  Si. 

20 
58.70 27.8 33.7 

24.5 
78.2 Variable 7 4.2 Ci.-S. 

NW 
Variable       ESE .0 nPd  i~3°  a.  r-^  #°  p. 21 59.08 27.6 31.2 24.3 80.2 

SE 
8 

5.5 

Ci.-S. 

Cu.,  Cu 

.-N.  ESE 
6.9 

^2  #  a.  <.  p. 
22 

59.69 28.7 
32.9 24.9 76 

SE 8 
2.7 

Ci.-S. Cu. 
ESE 

^a.p. 

<^  a.  p.  0^  p. 
23 

60.13 28.9 33.9 25.1 74.7 
ESE 5 

5.8 

Ci. 
SSW 

Cu. NE 24 
59.06 28.9 

35 
25.1 76.5 Variable 7 6.2 

Ci. 
SSW Cu.      ESE.  ENE <,  a.  TP. 

T  <  p. 
25 

58.35 29.1 34 25.8 75.3 SE  quad. 7 5 Ci. 

NW 

Cu. 

SE 

3.3 26 
58.32 29 

32.8 24.9 76.3 ESE 7 5.5 
Ci. 

Cu. 
SEby  E 

7.1 

#  <  a.  p.  0^2  p. 

27 
58.47 28.8 33.6 

24.6 
78 ESE,  SE 3 4.5 Ci.-S. 

Cu. 
ESE <i  P-                         i 28 

58.24 28.7 
33 

25 76.8 
ESE 

8 
7.3 

Ci. w Cu. 
E C  a.  D.  d  D.             1 29 

58.16 27.7 33.9 24.7 81.3 E  quad.              1 2 
7.8 

Ci.-S., 

Ci.      NW 
Cu.,Cu. 

-N.SE,  ENE 

43. 4  1  O-  a.  •'-  p.              1 
30 57.05 27.2 30.5 

25 
83.3 

SE 
8 

8.2 Ci.-S. Cu.-N. 
E 

3.6  1  •  a.  p.  ̂ ->  v^u^sp.i 
31 

Mean 

Total 

57.44 28.2 33 25 78.3 SE  quad. 7 
3.3 

Ci.-S. Fr.-Cu. 
SE,  ESE 

758.61 28.1 33 24.7 78.9 6 6 

106.1 
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CAPIZ. 

[0  =  11"  35'  N;  \  =  122*'  45'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.81  mm.] 

Day. 

9"
 

9 

Temperature. 

'6 

It 
Wind. Clouds. 

is 

o<x> 

Miscellaneous. 0 Prevailing  form  and  its  direction. 

C3 

1 
H 

a 
2 

1^ 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

^.9 
• £ 1 3 r 

Upper. 

Lower. 

(§  ̂ 

mm. 

°(7. 

°C. 

oa 

P.cL 

0-12. 0-10. mm. 

1 28.5 32.3 83.7 ESE 0.5 
5.3 Ci. Cu.-N. E #°a.a72  p. 

2 28.5 32.9 
84.3 

NE 
.8 

4.5 

Ci. 

Cu. 

SE 

3 
28.8 

32.6 83 
NE 

.5 

4.2 Ci. Cu. E 
4 

29 

32.8 84.5? 
.      NE 

.3 

5.8 Ci. Cu. E .8 
5 28.8 

32.7 85.3 NE 

.3 

6.3 
Ci.-S.,  Ci. 

Cu.-N., 

Cu.        E 1.3 
da.  <,°p. 

6 28.7 32.9 84 NE 

.3 

7 Ci. 

Cu.-N., 

Cu.        E 
1.3 

•.°a.dT°p.  <° 7 27.9 32.2 88.7 ENE,  NNE 

.2 

7.8 Ci.-S. Cu.-N. 
E 

5.8 •  a.  ̂ °T°P. 

r-^2  a.  do  T  ̂   =*  p. 

8 27.9 31.9 88.3 NE .3 
6.5 Ci.-S. Cu.-N. 

E 
9 26.3 30.7 

90.5 

•    NE 

.2 

9.3 Ci.-S. 
Cu.-N. 

E,  NE 

52.3 

Tm'v- 

10 

26.4 31.1 
89.5 

E 

.5 
6.7 

Ci.-Cu. 

SW 

N. 

E 2.5 =  a.  d  p.  T° 11 
12 

27.8 
27.8 

31.6 

31.1 NE 
E,  NE .3 

.3 

6.7 

8.2 

Ci.-S. 
Ci.-S. 

N. 

Cu.-N. 

E 

E,  SE 

1.5 

2.3 

•  =°  a.  <  p. 

•  a.T°  p. 

=°a.  ̂ op 
88.7 13 27.8 32.2 87.5 NE 

.3 

6.8 
Ci.-S. 

Cu.-N. 
E 

14 27.6 32.9 
87  ? ENE 

.3 

5.3 
Ci. NE 

Cu. 
SE,  E 

1.8 =°ii°a.  ^°p. 

15 16 28.6 
28.3 

33.3 
32.9 

ENE 

N  quad. 
.3 
.2 

5.2 

8.2 

Ci.-S. 
Ci.-S. 

Cu.-N. Cu.-N. 
NE 

jfo^djp.  <o 

85. 7? 
17 

27.6 32.5 88.5 NNW 

.5 
9.2 

Ci.-S. Cu. 

E,  SE 

39.4 
<°a.  #2p. 18 

27.7 31.8 
N  quad. 

.3 

4.7 

Ci.,  Ci.-S. 
Cu. 

S 2.8 

=°a.  ̂ op. 

19 28 

32 87.8 NE,ENE 
.5 

4.5 Ci. Cu. E 

?n
^ 

20 
.28.1 

32 
85.2 NE 

.5 
6.3 

Ci.-Cu. NE 

Cu.-N. 

E 2 

d^a. 

21 

28.7 33.4 85.7 NE  quad. 
1 6.7 

Ci. 
Cu.-N. 

E 3 <^°#a.p.  Tp. 22 
23 

24 28.2 
28.4 
28.1 

32.8 
32.6 

32 

E 
E 
NE .8 

.3 

.3 
5.3 
6.2 
6.7 

Ci.-S. Ci. 

Ci. 
SE Cu. Cu.-N. 

Cu.-N. 
SE 

E 
E "5273' 

9.4 

d°  a.  <  p. 

•^Oa.  r^  <°p. 
86.5 25 

27.5 32.3 88.5 NE  quad. 
.5 

7.5 Ci.-S. N.,  Cu 

-N.        SE 

•  Ta.  <°p. 

26 

27.5 
32.4 

88.7 Variable 

.7 

7 Ci.-S.,  Ci. 
Cu.-N. 

SE 

12.2 
<^  a!  d°  a;2  p.  y 

27 
26.8 32.6 92.5 Variable 

.5 
8.2 

Ci.-S. Cu.-N. 
SW 

28 
27.9 

32.4 

87 

ESE .3 9.3 
Ci.-S. Cu.-N. 

SE 

15 

I  5  p. 

29 

30 
26.5 

26.6 
31.6 
31.5 

Variable 
ENE 

.5 

.3 9.5 8.7 Ci.-S. Ci. 

N. 

Cu.-N. 

ESE 
NE,  E 

24.9 

13.5 

•  a.  #2  j^  p. 
•  a.  p.  O  p. 91.7 

31 

Mean 

Total 

27.4 31.9      88.5 

SE 
.5 

6 

Ci. Cu.-N. 
SE 

T^°P. 

27.9 32.3      87.3 

.4 

6.8 

244.1 

i 

p-
 

[<^=12*  04'  N;  \=124**  36'  E;  barometer  above  sea, 

CALBAYOG. 

4.1  meters;  gravity  correction  not  applied,  — 1.80  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 

17 18 
19 20 

21 

22 23 

24 25 
26 
27 
28 
29 

30 
31 

Mean 

Total 

mm. 

758.60 
59.20 
58.97 

58.75 
58.12 
57.82 
57.69 
57.66 
58.56 
59.48 
59. 62 
59.24 
58.60 
58.61 
58.65 
59.12 
59.28 
59.49 
59.34 
58.78 
59.06 
59.65 
60.26 
59.12 
58.49 

58.45 
58.62 
58.18 

58.41 
57.20 
57.46 

758. 73 

°C. 

25.5 
26.1 26.7 
25.6 26.5 
26.3 25.9 26.9 
25.4 
26.2 26.2 26.5 
26.1 26.6 
27.7 24.8 
26.3 26.8 
26.5 25 
25.6 
27.4 27.5 
27 

27.2 27.1 26.9 27.6 
26.5 26.2 27 

26.4 

31.2 

32.2 32.3 
31.5 
32.1 
32 

31.7 
31.5 
27.4 
32.1 

31.6 
31.6 
32.1 
32.6 

33.1 

31 31.7 

32.5 
32.6 
31.9 

31.2 
32.6 
32.6 
33.9 
33 
32.5 

32 33.1 
32.9 
30.6 

32.4 

32 

21.9 
22.5 

22. 2 
22.5 
22.7 

23.5 
23.4 
23.5 
23.6 
22.5 
22.7 

23.5 
22.3 

22.1 
23.4 
23 

22.3 
23.2 
22.5 
21.8 

22.5 
22.5 

23.1 

23.5 
23.4 23.3 

23.5 
23.5 
23.5 
23 
22.7 

22.9 

P.  Ct. 

87.5 
86.8 
86.1 

90.2 
85.3 
88.2 89.8 

85.8 
93.3 
86.7 

87.3 
85.8 

85.5 
84.2 
80.8 

89.5 
86.5 
83.3 

84.2 

89 
90 83.2 
81.8 
86.7 

84.2 
84.3 

86.1 
83.3 85.7 
89.5 
82.7 

I 

Variable 
N 

Variable 

NE 
Variable 

NE 
N 
N 

NE 
NE Variable 
N 
N 
N 
N 
N 
N 
N 
N 
N 

NE,  N 

N,  SW 
N 

NE  quad. 
N 
N 
N 
N 
N 
NE 

Variable 

0-12. 

0.7 

.7 

.8 

.7 

.8 

.5 

.5 1.2 

.8 1.2 
1 
1 
1 
1 
1.3 
1.2 
.8 

I 

1.2 
1.5 

1.2 
.7 

1.2 
1.3 
1.2 

.7 

0-10. 

3.7 
7 
4 

5.5 
6.2 7 
7.8 
7.3 

10 

6.8 
5 

6.3 

•  4.5 

2.7 
2.8 
7.7 4.8 

2.3 

3.8 4.7 
4.5 
3.7 
4.7 

5.3 3 
3.8 
4.5 
6.8 
7.7 

7.2 4 

Variable 
Ci.-S. 

Ci. 

Ci.-S. 
Ci.-S. Ci. 
Ci.-S. 
Ci.-S.,  A.-Cu. A.-Cu. 
A.-Cu. 

Ci.-S. 

SE NE,  SSE Ci.-S Ci.-S. Ci.-S. 

Ci. 
Ci. A.-Cu. 

Ci.-Cu,  A.-Cu. 

Ci. Ci. 

Ci. 

Ci. 
Ci. 

Ci. Ci.-S. 

Ci 
Ci.,  Ci.-S. 

Ci. Ci.-S. 
A.-Cu. 
A.-Cu. 

Ci.-S. 

NE 

Cu. S.-Cu. 

Cu.-N. 
Cu. S.-Cu. 
S.-Cu. 
S.-Cu.  Cu. 

Cu.-N. 
Fr.-N. 
S.-Cu. 

S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 
S.-Ou. 

S-Cu..  Fr.- 

S.-Cu- 

S.-Cu. 
S.-Cu. 

S.-Cu. S.-Cu. 
S.-Cu.,  Cu. 

Fr.-Cu. S.-Cu. Cu-N. 

Cu. 
Cu.-N. 
Cu.-N. S.-Cu S.-Cu. 

Cu., Cu.-N, 

E 
E 
E 
E 
E 
E 
E 

SW ssw 
SE,  E 

E 
E 

N.     E 

SE 
SE 
E 

SE 

E,  SE 

mm. 

0.3 12.7 

22.4 

10.4 7.9 

31.2 
4.6 

6.9 
1 

17.3 

7.9 
3.6 
3 
5.3 

29 

11.4 

7"  d  a?  vi.'  p. 

T  d  ̂   <i  07  p. 
^  a.  r^  p  <j  p. 

cp  n  a.  rH.  ̂   •?• 

n  a.  T°  d  A^  oq?  p. ^  a.  #  r^  vi7  <|  p. 

#  r5  a.  u^  <i  a.  p. 

07  a.  7°  <,  p. 

d  a.  #  O  <  p. 

d  1  °  p  r^°  p. 
^-17  a.  #  r^  <^  p. 

^  a.  T  d  p. 

T  <  p. 

Tp. 

^  d  r5  p.  <j  a.  p. 

a.  d  <  p. 

T<p. 

<  p. 

L.  p. 

<P. 

pp. 

p  I  p.  <^ « 

p  <i  p. 

<i  a. 

<  a.  •'^  T  P- 
jQ  a.  T  <i  ̂   P- 
<,  a.  p.  p  r^  p 

<,  T°  a.  p. 
T  <i^V- 

^  a.  #°  r^  07  p. 

P  ̂   Q7  p.  d  T° T  ̂   p.  ̂   a.  p. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

LEGASPI. 

[0=13"  09'  N;  X=123**  45'  E;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 
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Temperature. 

'2 

<ua Wind. Clouds. 

|a 

Day. 

?3 

a Prevailing  form  and  its  direction. 
Miscellaneous. 

Ph i 

.a 

1 
Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Upper.  • 

Lower. 

mm. 

°c. 

°a 

°a 

Per  ct. Km.  p.  h. 

0-10. 
mm. 

1 758.23 28.4 32.5 
23.6 

74.5 
E 10.6 2.2 Ci. Cu.                 NE 

<,odp. 2 58.85 28.4 32.8 
23 

77.7 E  quad. 7.8 1.5 
Ci. Cu.           ENE,  E 

4.3 

^^a."^
 

3 58.92 28.7 32.3 25.3 
77.1 E  quad. 10.5 

1.7 

Ci. 

Cu.                  NE 
10.4 

<°p. 
4 58.50 28.5 32.6 

25.3 

79.8 NE  quad. 4.2 

Ci 

Cu 3 
d  #  a.  o^o  p. 

d  a.  #  p. 

5 58.01 28.6 32.7 25.9 

80.6 
E  quad. 8 

5.3 

Ci. 

W CU.-N.               E 
16.8 

6 57.69 28.1 32.2 
24.3 

81.8 E 

8.2 

6 Ci. w Cu.-N.     E,  ENE 8.9 

O^  a.  <;  p.  #  J 

7 57.58 27.3 30.7 
25 

84.5 ENE 6.8 5 
Ci.,  Ci.-S. 

Cu.-N.                E 

8.6 

•  Ta. 

8 57.10 28.9 32.5 25.3 

80 

ENE 5.7 
4.8 

Ci. 

Cu.-N.          ENE 
15.2 

#  a.  p.  ̂   p. 

9 58.03 
26 28.5 24.3 

90.5 
W 1.2 

8.5 
Ci.-S. N.                        E 

7.6 

T  ©a. 

10 

59.02 27.2 31.8 23.4 83.9 E 3.1 
4.5 

Ci. 

w Cu.                      S <:°p. 
11 59.40 28.1 33.2 

22.6 

80.8 

ENE,  E 

6.1 
3 Ci.         W,  WNW Cu. 

4.1 
0°  a.  <^  p. 

12 58.90 28.6 32.2 

25 

80.4 E,  ENE 

8.8 5.8 Ci.-S. Cu.-N.              SE 

d  a.  <,  p. 

13 58.30 28.8 32.7 26.5 
75.8 E 9 

3.7 
Ci. 

NW Cu. 

<j  P- 

14 58.40 
28 

32.1 22.4 
75.3 

E 6.8 1 Ci. NE 
Cu. 

<,  p. 

15 

58.46 28.3 32.6 24.2 76.3 E 
6.8 

.8 

Ci. 

Cu. 

<,  p. 

16 
58.59 27.3 33.6 

21.6 
75.7 

E 
3.5 

3.7 
Ci.-S. 

Cu.           E,  ENE 
T°  a.  <j  p. 

17 
58.68 28.2 33.5 

24.5 

79 
sw,  ssw 

2.5 

4.7 A.-Cu. 
N Cu.                      S 18 

59.33 28.4 32.9 
22.9 

77.7 
E 6.3 

1.5 

Ci. 
Cu. 

^  p. 

19 
59.30 28.4 32.6 24.2 75.5 E 

8.7 
1.7 

Ci. 

Cu. 

<j  p. 

20 

58.55 28.6 32.6 24.4 72.8 E 
7.9 

2.5 

Ci. 
Cu. 

<i  p. 

21 

58.71 29 32.8 
24.1 

75.7 E 

8.2 

1.8 

Ci. 

Cu.                 ESE 

^  P- 

22 
23 59.46 

60.10 
29.1 

29. 

32.9 

33.1 

25.4 
26.1 74.5 74.8 E.ENE E 

8.8 
8 

1.2 1.5 
Cu. 

Cu. 
<s)    p. 

Ci. 

W 24 
59 28.9 32.5 24.5 77.3 E  quad. 

6.8 
2 

Ci. 

Cu. 
2 

^°p. 
25 57.98 29 33.4 25.1 79.3 E 

4.2 

2.7 
Ci. 

Cu.-N.       E,  SSE 

<lp 
26 

58.04 28.5 
34 

24 80.3 E 

3.4 

3.7 

Ci. 

N Cu.                SSW 
2.5 

27 
58.04 27.9 34.1 23.4 

80 

W 
4.7 

Ci.,  Ci.-S. 

Cu.-N.                 S 

#  a 

28 
57.92 28.1 

32 

23.3 
80.3 E 7.7 

Ci.-S. 
N Cu. 

Oa  <:°p. 0°da. 

29 57.98 28.5 32.6 24 78.2 E  quad. 8 
5.3 

Ci.-S. 
N Cu.          SE,  SSE 

.3 

30 
57.20 29.1 32.1 26.7 73.4 E 12.7 

5.8 

Ci.-S.,  Ci. Cu.-N.  ENE,  ESE 

d°a. 

31 

Mean 

Total 

57.40 29.2 

33 
26.7 72.3 E 8.3 3 Ci. NW Cu.                   SE 

4.8 

<°P. 758.44 28.4 32.6 24.4 78.3 7 
3.6 

86.3 

ATIMONAN. 

[0  =  14"  00'  N;  X  =  121**  55'  E;  barometer  above  sea,  7.8  meters;'  gravity  correction  not    applied, — 1.74  mm.] 

mm. 

°C. 

°a 
°a 

Per  ct. Km.p.h. 

0-10. 

mm. 

1 758.24 28.2 33.7 
25 

78.5 NE,  ENE 9 

4.8 
A.-Cu. 

ENE,  E Cu. 
NE,  E 

6.9 

dr^o#  <,2p.a70 
2 58.66 28.2 34.1 

23.1 
80.2 N  quad. 

6.3 

Ci 

E Cu 

NE  E 

-QO  =o  a.  <  5J  o/  p. 

3 58.76 
29 

33.7 23.9 77.8 NE 
10.3 

3.3 A.-Cu. 
E Cu. NE 

4 58.34 
29 

34.5 
24.8 

79 
N  quad. 9.9 

5.2 

Ci. 

Cu. NE,E 0°T2p.a70a.p. 

da.  00  0  072  r^°  p. 

^'a.pOtp.o° 

<37°'a7°  a.  r~^^-p. 

5 57.90 28.4 32.6 
24.7 

83.2 
NEbyE 

9.3 
6 Ci. Cu. NE 

24.2 

6 57. 62 
28 

32.5 
23.8 

85.2 N  quad. 10.7 
6.5 

Ci. 
Cu. Variable 7 57.74 28.1 33.4 

24.6 
85.2 

N  quad. 
9 

8.3 Ci. 
S 

S.-Cu. 

Cu.      NE 8 57.10 29.8 33.8 27 78.3 NE  quad. 10.5 
7.7 Ci. 

Cu. 
Variable 9 57.67 27.9 33 24.4 83.3 SW 

7.4 

6.8 
Ci. Cu. 

NE 

12.7 

u-72a.o°^do<,o^p. 

0°a.d  #o  <2p, 

^°a.r^°#<,2p. 

dO°  sjOp. 

0°a.T°^°p. JQ-Oa.r^o  <,op. 

d-a.ri;#p.<^'^ 

=2ii2a.o°#"p. ii2=2a.o°#p. 
n.^  =2  a. 

10 
58.63 26.5 32.3 23.4 88.5 Variable 

7.6 

9.8 

Ci.-Cu. 
S 

S.-Cu. 

NW,  SE 

6.9 

11 59.15 27.8 32.4 23.4 
84.8 

N,NE 9.3 
8.2 Ci. E 

S.-Cu. 
NE,SE 6.4 

12 
58.88 27.2 32.4 24.3 

87:2 N 
8.8 

9 Ci.-Cu. E Cu. SE 11.7 13 
58.27 28 

31 
24.4 85.9 

N  quad. 
9.1 r 

Ci. S.-Cu. 

Variable 
14 57.94 28.2 33.7 23.6 83.8 Variable 

6.3 

Ci. S.-Cu. 

S 15 58.06 28.7 
35 23.5 

82 
Variable 

6.9 
5.2 

Ci. 

E.  NE 

Cu. 
SE,  S 

16 58.38 28.7 34.6 
23.5 80.5 

NE  quad. 
8.1 

3.8 

Ci. E Cu. 

SE 

17 58.56 27.1 
30.4 25.2 88.3 NNW 

8.9 
7.7 Ci. E 

S.-Cu. 

N  quad. 

50.6 

18 59.06 27.5 
33.6 23.8 88.2 NW  quad. 

7.4 

7.8 

Ci. 

^E 

S.-Cu. 
S 

25.7 

19 59.02 26.7 33.6 23.5 89 SW,N 

8.6 

4.7 
Ci. E 

S.-Cu. 

E 

6.4 

20 58.31 28.2 
34 23 

80.3 
NE  quad. 

8.7 

1.3 

Ci. 

E 
Cu. 

NE 21 
58.35 28.3 33.4 

23.8 81.2 
NE  quad. 
Variable 6.6 

4.8 A.-Cu. 

SE 

Cu. 

SE,S 3.8 

11°  a.  0°  p.  d 
22 59.07 

28 
33.2 24.2 85.3 

5.6 6 Ci. E Cu. 

SE 

23 
60 27.2 32.2 23.4 

86.5 
SW  quad. 

7.4 

5 

Ci. 

E,S 
S.-Cu. 

SE 

25.9 
nP  a.  r^  d°  p. 

24 58.82 28.3 33.2 23.3 82.8 NE,  W 

8.7 

5 

Ci. 

E 
Cu. 

SE 

O°#2a.jop.  ^o 0°a.r2°^°p.  < 25 
57.74 29.3 

33.8 25.6 
80 

N  quad. 7.9 

6.8 

Ci. 

E 
Cu. 

SE,  SSE 
26 

57.  .53 28.7 33.3 24.1 79.9 
W 

6.9 
6 Ci. NE,  SSE 

Cu. 
SSW 

0^#0°a.<,°a70p. -CL°a.O'^#p. 

0°a.^°M^p.n°# 

27 57.56 
28.7 34.4 

24.5 80.7 Variable 6.3 7.8 Ci. E Cu. S 28 
57.52 27.8 33.8 

24 
85.8 

S,  WSW 5.8 

9.7 
Ci. 

S.-Cu. 
S 39.4 

29 57.91 26.3 30.5 
24 

91.4 Variable 4.7 

9.2, 

Ci. 
NE Cu.-N. 

SE 

41.4 
30 57 28.9 33.5 24.1 80.7 

NE  quad. 
11.3 7.2 Ci.-Cu. E 

S.-Cu. 
E 

0°d°0^°^°<2 
31 

Mean 

Total 

57.14 27.4 
33 

23.9 

86 

WSW 
7.6 

6.5 Ci.       NE  quad. Cu. E 

758.22 28.1 33.2 24.1 83.5 

8.2 

6.5 

262 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

[<^  =  14''  49'  N;  X  =  120*  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,  —1.71  mm.] 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 
14 
15 16 
17 
18 
19 
20 
21 

22 
23 
24 

25 26 
27 28 
29 

30 
31 

Mean 

Total 

mm. 

757.80 
58.15 
58.33 
58.30 
57.69 
57.26 
57.32 
56.94 
57.53 
58.80 
58.86 
58.67 
57.85 
57. 92 
58.02 
58.34 
58.60 
58.98 
58.72 
57.90 
57.92 
58.67 
59.58 
58.55 
57.64 
57.53 
57.67 
57.40 
57.  70 
56.78 
56.69 

758 

Temperature. 

28 

28.4 
28.5 
27.9 
27.7 
28.2 
27.9 
27.9 
27.4 
25.3 
26.8 
26.6 

27.6 
27.4 
27.4 27,8 

27.6 
27.5 

28.1 
29.2 
28.8 

28.2 28 

29.1 
27.8 
27.7 
26.9 
26.8 

26.2 28.1 29 

27.7 

35.1 
35.6 
36.1 
35.8 
35.3 
34.8 
36.6 
33.5 
30.9 
30.5 
32.3 
31.6 
32.2 
30.2 
31.2 31.2 
33.3 
30.1 
33.8 
34.9 
34.8 

34.1 
33.4 
34.9 
30.5 

30.4 29.3 
33.6 
28.3 
33.6 
34.3 

33 

22.4 
24.4 
23.6 
23.4 
23.5 
24.1 
23.8 
23.6 24.8 

23.8 
23.6 
24.6 
23.8 
24.6 

23.4 
24.2 24.8 

25 
24.5 24.9 

24.7 24.4 23.7 
25 

25.6 
24.4 
24.1 
23.6 
24.7 
23.9 
24 

P.  ct. 
73.3 

74 

•75. 8 

77.5 
78.8 

80.3 
82.3 
82.8 

85.2 92.3 
87.3 
90.3 
86.5 84.3 

87.1 
85.2 88.8 88.5 

85 72.1 
73.4 
78.8 
80 
76.7 

84 

83.3 
87.7 
86 
88.5 
75.6 
73.5 

24. 2     82. 1 

Wind. 

Prevailing 
direction. 

NE  quad. 
NE  quad. 
NNE NNE 

NE  quad. 
NNE 

NE  quad. 
NNE,  SSW NNE 

NE  quad. 
NNE,  SSW 

E NE 

Variable 
NNE 

NNE,   NW 
NE  quad. 
NE  quad. 
Variable 
NNE 

NE  quad. 
NE  quad. 
NNE,  SW 
NE  quad. SW 

SW 
Variable 
Variable 
N  quad. 

NNE,  ENE NNE,  E 

Force 

(mean). 

0-12. 

1.6 
1.5 
1.6 

1.7 1.8 
1.6 
1.7 
1.3 
1.6 

1.2 1.4 

1.2 

1.4 
1.2 1.5 

1.5 
1.2 
1.4 
1.5 
1.2 1.3 

1.4 
1.3 
1.2 

.9 
1.4 1.1 
1.2 

1.2 1.2 
1.2 

1.4 

Clouds. 

Amount 

(mean). 
0-10. 

5.5 
7.5 3.7 
5.7 4.7 

6 6.8 
7.3 

8.2 
10 
9.3 

9 7.5 
9.7 7.5 

8.8 
8.7 
9.2 

6 
5.8 

5 
7 
5.3 
7.2 
8.8 

8.3 
9.7 

9.2 

10 8.2 
7.8 

7.5 

Prevailing  form  and  its  direction. 

Upper. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 

SW,  NNW 
wsw SW,  wsw N 

NNW 

E 
S 

NE 
NE 

E,NW NE 

NNW N  by  W 
NW 

Lower. 

Cu.,Cu-N.   ENE Cu.  ESE,  E 
Cu. 

Cu.,  Cu.-N.  E,  NE Cu.,Cu.-N.E,NNE 

Cu.,  Cu.-N. Cu.  E Cu. 

Cu.  NE Cu.-N.,  N.  E,  NE 
Cu.-N., Cu.  S,  S  E 
Cu.-N.  S 
Cu.  SE 

Cu.-N. 
Cu.-N.   NW,SSE- Cu, 

Cu.-N. Cu. Cu. 
Cu. 

Cu. 
Cu. 
Cu. 
Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu.-N. 
Cu.-N. 

WSW 

E 

E,  ESE E 

ESE E 

SE 

S,  SW 
SW 

SSE 

SE 

Cu.-N. ,Cu.   ENE 
Cu.  E 

-ea 

mm. 

1.8 

~7'4 

45.5 
6.6 

34.8 

7.4 
1.1 

9.2 

17 

.8 

183.6 

Miscellaneous. 

=°a.  r^  <  p. 

<,  a.  Odsp.  =o 

=°a.  d°  r^  p. 

na.  Qo  d°r^  r^p. 
ii=°a.#°r^p.< 
=°  a.  O  <  a.  p. 

0°  a.  O'-^  •  p. vi^  a.  ̂   T  p. 
0°  a.  d  r^  p.  < 

C°  a.  =  O  #2  p. 
=a.O°<  p.«0 

0°#a.=°r^a.p. 

=°  a.  rn  #  p. 

O  d°  ̂   a.  p. 

^"^    ̂   P-  on 

r^p^p.  o°=° 
r^#p. 

C°  d  a.  oo  <  p. 
-Q.2a.O°r3p.OO 

O  a.  <,  p.  oo° 
d  r^  p   <  a.  p. 

^  a.  d  ri(°  p. 

o#p. 

•°  T  <,  p. 0^a.vj^^dr5p.<, 

r>dO°a.#°p.ni 
d  a.  vi>o  <i  p.  = 

r^a.  vo/^p.  a°  a.  p. 

0°^  <iP. 

O  a.  ̂   u^°  p. 

SAN  ISIDRO. 

[4)  =  !^''  22'  N;  \=120®  53'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  —1.69  mm.] 

mm. 

°a 
oc. 

°C.   \p.ct.\ 

0-12. 0-10. 

mm. 
1 758.05 28.1 

34 
24 72.2 E  quad. 0.8 

6.8 
A.-Cu. 

SE 

N. 

E,  NE 

0.3 

d°^  p. 

2 58.31 28.2 35.6 23.8 
72.2 NE  quad. .9 

7.7 A.-S. 

N. 

SSE,  SE 
.8 O  0^2  p.  d°  a.  p. 

3 58.29 28. 3 
35.9 22.5 69.3 

E  quad. NNE 1.1 5 
A.-Cu. 

Cu. E 

no  =o  a.  ,^  J7^  p. 

4 58.43 27.5 35.9 
23.7 73.5 .9 

6.2 

Ci.-S. Vble. 
E  quad. 

11°  a.  T  p. 

5 57.64 28.5 36.6 22.5 69.7 Variable 

.7 

4.5 
Ci. Cu.-N. 

SE 

-a2  a.  y  vx/2  p. 
6 57.29 28.2 36.4 23.4 72.8 

NW,   NNE 
.7 

5.7 

Ci. 
Cu.-N. 

SE 

3.3 
-Q-2  a.  O  <  •^  p. 

7 57.39 27.9 36.6 

23 

75.1 
SE,  NW 

.6 
5.3 

Ci.,  Ci.-S. N.,  S.-Cu. 

22.6 

-a  a.  <j  O  0^  p. 
8 56.87 28.4 

34.4 

23 

73.3 NNE,  NE 

.8 

5.5 
Ci. 

S,NE 

Cu.-N. 
E 

d°  T  ̂   p. 

9 57.39 28 36.1 24 77.7 
SE .8 

6.5 

Ci. 

N. 

NW 

9.1 
11°  a.  r^  <  02  p. 

10 
58.61 25.4 33.5 23.7 90.5 ESE 

.5 

9 Ci.-S. 

N. 

SE 

12 

<  #2  r^  p. 11 58.97 26.6 33.6 23.2 84.8 

E  quad. 
.7 

8.7 Ci.-S. 

N. 

E,  SE 

10.2 
=  a.  T  m'  <  p. 

12 
58. 72 27.3 32.5 24 78.5 NE  quad. 

.8 

6.8 
Ci.-S. NE 

N. 

SE 

--    ̂ - 

^.TP. 

13 58.01 27.4 34.9 
22.1 76.9 Variable .7 7 Ci. E 

Cu.-N. 
S 1.3 

112  a.  d°  T  ̂   p. 

r^d2  =  a.T  ̂ P. 

14 
57.84 27.6 34.5 23.5 78.4 Variable 

.8 

7.5 
A.-Cu. 

NE N.,  Cu. 

-N.           S 

15 57.89 28.7 
36 

23.8 73.7 ENE 

.7 

5.7- 

Ci.-S. NE 

Cu. 

S 

J1.2  a.  <,  p. 

^  •°0°P. 

16 
58.19 29.8 36.1 24.5 70.7 

ENE 

.8 

7.5 Ci. E 
Cu.-N. 

1.3 

1          17 
58.55 28.8 35.6 25.2 

74.7 
Variable 

.9 

7 
Ci. 

NE Cu. N 

8.1 

n.°  a.  TS  P- 

18 58.90 28.4 34.5 
24 

80.2 SE  quad. 1 
8.2 

Ci. E 

Cu.-N. 
SSE,  SE 

1.8 19 
58.64 28.9 36.2 25 

73.2 
SE,SSE 

.6 
4.3 

Ci. NE 
Cu.-N. 

SE 

11°  a.  <,  p. 

20 
57.95 28.8 35.2 23 

70 

NE 1 
4.3 

Ci. 
Cu.-N. 

SE 

ii°  a.  <,  p. 

-ci°  a.  T  <  #°  p. 21 
58.01 28.1 36.5 22.5 70.7 

NE .9 4 Ci. NE Cu. 

SE 

13.5 
22 58.60 29 

36 

24.5 

74 
NE,  ESE .8 6 Ci. 

NE 

S.-Cu. 

SE 

12.2 
•2 a.  p.  op. 

23 
59.70 28.2 34.5 

22.9 79.8 ESE 

.8 

6 

Ci. 
Cu.-N. 

E 3.3 
=  a.O«°p.  ^. 

24 58. 55 
29 

35.1 
23. 72.8 

Variable 
.6 

6 

Ci. 

NE Cu. E 

ii2  a.  <  p. 

25 

57.48 
29.6 35.6 23.4 71.2 Variable 

1 
7.5 

Ci.-S. 
NE 

Cu.-N. 
E ^P-        n 

26 57.41 
28.8 

35.5 24.4 76.5 ESE 

.9 

7 
Ci.-S. 

NE N. S 

1      <    ̂ °  p. 

27 
57.41 28.9 35.5 24.4 

76 Variable 
.9 

8 

Ci.,  Ci.-S. 

NE 

Cu.-N. 

SW 

<  = -Q.=^  a.  T  <  p. 
28 

57.53 27.2 

34- 

23.2 80.4 
E  quad. 

.8 
8.8 

A.-S. N. 

S,  SSE 

1.8 

O  a.  p.  d  a. 29 57.89 26.1 34.1 23.8 

87 
E  quad. 

.8 

9.5 
Ci.-S. 

NE 

N. 

SE 

21.1 -Q.  a.  #2  r^  p. 

30 57.05 26.4 29.9 23.5 80.3 
E  quad. 

.7 

7.5 
A.-Cu. 

E 

N. 

NE 

<  ̂ 2  p. 

31 

Mean 

Total 

57.15 28 32.6 23.5 71.3 E 

1.3 

6.3 
Ci. NE S.-Cu. ESE 

iia.  <g  U.2  p. 
758.02 28.1 34.9     23.6 75.7 .8 

6.6 

12.27 

_   1. 
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DAGUPAN. 

[0  =  16**  03'  N;  X  =  120*'  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 

Day. 

Temperature. 

S 

Wind. 

Prevaling 

direction. 
Force 

(mean). 

Clouds. 

Amount 

(mean). 

Prevaling  form  and  its  direction. 

Upper. 

Lower. 

Miscellaneous. 

Mean 

mm. 
757.88 
58.20 
58.48 

58.'41 
57.57 
57.30 
57.25 
56.83 
57.34 
58.54 
58.76 
58. 68 
57.91 
57.75 
57.89 
58.32 
58.53 
58.77 
58.66 
57.83 
57.81 
58.73 
59.57 
58.59 
57.58 
57.18 
57.48 
57.18 
57.87 
56.75 
56.84 

28.6 
28 

28.4 
28.8 
29.1 
27.7 
28.3 
29.3 
28.7 
27.3 
27.9 
27.8 
26.8 
27.5 

29.2 29.4 
28.4 
28.9 
29.7 
29.4 
29.7 
28.6 
28.9 
28.4 
28.6 
28.6 
27.8 
27.9 
27.1 
28.3 
29.7 

°0. 

35.6 
36.9 
35.6 
36.4 
36.4 
37.8 
36.6 
37.6 
36.8 
35.6 
37.8 
36.1 
35.9 

35 34:8 
33.7 
36.8 
37.7 
38.4 
37.7 
37.6 

37.2 
38.2 
37.7 
36 
35.1 
35.1 
36.2 
35.9 
35.1 

24.7 

23.4 23.5 
23.6 
23.3 23,8 

23.4 23.2 24.7 

23.2 23 

24 
22.8 

23.4 24.3 
25.9 
24.6 
24.2 
24.3 

23.1 23.6 
24.5 23.6. 

21.1 
21.7 
24.5 
24.4 
23.6 
23.4 
23.6 24 

Per.  ct. 
72.8 
79.9 

73 70.3 
72.9 

78.2 74.7 
69.5 

76.2 82.2 
82.2 
82.7 
84.2 

84 
78.1 
75.8 
82.5 
81.7 77.3 
75.7 
67.4 
78.3 
78 
79 
79.7 
82.5 82.5 
82 
86 
75.9 
67.3 

757. 95 28.5 
36.5 

23.7 77.8 

SE 
SE SE,  NNW SE,S. 

SE S 

Variable 

SE 
Variable 

SE SE 
SE SE,  E 

SE 

NW 
NW 

N 

SE 
Variable 
Variable 
Variable 

SE 
SE,  S 

SE 
SE,  SW NW 

SE,  NW 
S  quad. 

SE SE  quad. 

SE 

Km.  p. 

10. 10. 

12. 

9. 
10. 
10. 

10 
8. 10. 

9.5 
10.3 
10.2 

10 11.4 
11.1 
9.6 

10.6 

10.1 

0-10. 

5.5 

8.3 

4.3 

3.3 
2.7 

4.2 
4.7 

5.7 5.5 

8.7 8.5 8.3 
6 

8.5 

5.2 6.8 
7.7 8.3 
4 
2.8 2.5 

4 
5.7 
6.3 
8.3 

8.3 7.8 
9.7 
8.8 
7.7 

7.7 
6.3 

Ci. 
Ci.-S. Ci. 

Ci. 
Ci. 

Ci.-S. 
Ci. A.-Cu. 
A.-Cu. 

Variable A.-Cu. 
Variable 
A.-Cu. Ci. 

Ci.-S. A.-Cu. 
A.-Cu.,  Ci. 
Ci. 
Ci. Ci. Ci. 

Ci. 
Ci.-S. 
Ci.-S. Ci. 
A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Cu. S.-Cu. 

Cu. 

Cu. 

Cu. 

Cu. Cu. 
Cu. S.-Cu. 

N. 
Cu.*N. 
N. 

Cu. 
S.-Cu. 

Cu. 
Cu. 
Cu.-N. S.-Cu. 
S.-Cu. 

Cu. 
CU. 

Cu 

Cu. 
S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 

SW 
SE WNW 

£SW 

SE 
SE NE 
S 

SE 

SE 
SSE 

ESE 
S 

SE 

mm. 0.3 

1.3 

13.2 30.7 

9.4 
10.7 
1 

1 
40.6 

46 

6.9 1.3 

d  <20=^p. 
d°<r^°^p. 

<  ̂ p. 

^  <i  p. 

<ip. 

'^^  ̂   T  P  P- 

r^  <  p, 

d°  a.  ̂   2  -f  ̂2 

•  ̂ TP. 
<T#P. 

(T^^TP. 

^°P. 

<i  P- 

<  m  •-  p. I  ̂   <j  p. 

<  T#P- 

^^TP. 

<.TS"P- 

p  ̂ ni'-'p. 

i/  •'^  <,  J-"  p. 

<,  a.  p. <,  T°  d  p. 
T  •  p.  <  a.  p. 

^  T  p.  %°  a.  p. 

d#T°-«p. ^°^p. 

<g  a.  p.  ̂ v  p. 

206.1 

BOLINAO. 

[(^z=16°  24'  N;  \  =  119°  53'  E;  barometer  above  sea,  8.5  meters;  gravity  correction  not  applied,  — 1.67  mm.] 

Mean 

mm. 
Ibl.  95 
58.24 
58.61 
58.39 
57.72 
57.31 
57.26 
56.97 
57.51 
58.39 
58.99 
58.83 
57.93 
57.89 
58.06 
58.60 
58.62 
58.87 
58.90 58 

57.93 
58.81 
59.67 
58.73 
57.73 
57.34 
57.37 
57.16 
57.84 
56.77 
56.91 

758.04 

27.6 
27.2 
28.2 28.8 
28.8 
29.6 
29.1 
29.1 
28.6 
28.3 

26.8 
26.4 
26.6 
26.9 
28.1 
28.5 
29.1 
28.9 
28.5 
28.2 
28.4 28.8 29 

29.1 

28.6 29.3 
26.9 
27.5 
27.4 
28.4 
29.2 

28.3 

32.8 
29.9 
31.9 
31.8 
32 
33 
32.7 

32 31.8 
32.7 
31.7 
29.7 
31.7 

32 
31.8 
31.7 
32.2 
31.4 
31.9 
31.9 
32.5 

32.4 32.6 
32.5 
32 
33.7 
30.7 31.7 
30.9 31.6 
31.9 

31.9 

23.3 
23.7 
23.8 
24.9 
24.8 
25.9 
25.3 
25.4 25.9 

24.2 

24.9 

Per  .ct, 
83.7 
89.7 
83.5 
83.3 
83 
78.8 

81 
82 86.5 
84.3 
90.5 24.5 
91.7 23.5 89.5 24.3 
89.8 24.9 
86.8 24.8 
84.7 26 
82.7 26.1 
84.7 

25.3 85.3 
23.5 83.5 
25.3 82.3 25.7 

83.2 25.5 

82 

24.8 

82 
24.7 84 25.9 

81.3 23.7 
92 24.1 

89.8 25.6 90.8 
25.5 83 
26.4 

80.2 
85 

Variable 

E  quad 
SE,  NNE 
Variable 
Variable 
Variable 
SE  quad 
Variable 
Variable 
SE  quad 

SE 
SE  quad 
SE  quad 
SE,  SW SE,  W 

N  quad 
Variable 
SE  quad 
Variable 
Variable 

SE 
SE  quad 
SE  quad SE,W 

SE  quad 
SE  quad 
SE  quad 
SE  quad 
Variable 
ESE 

E  quad 

0-12. 

2 

1.7 
2.3 

2.2 2.2 
2 
2 

1.8 
1.5 1.7 
1.7 
1.7 
1.7 
2 
2 
1.5 
2 1.3 

1.5 1.8 

1.8 
2 
1.8 
2 
2 

2.2 
1.5 
1.7 1.3 1.8 

2 

1.8 

0-10. 

7 
8.5 
3.8 5.3 

4.2 
5 5.5 

7.2 8.3 
10 
10 
10 9.8 

10 
7.7 9.3 
9.3 

9.7 7.7 
8.3 7.3 

8 7.8 
9.8 

9.3 9.8 10 

9.7 
10 
9.3 

9.2 
8.3 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.,  Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

NNE 

Cu.-N. 
Cu.-N. 
CU.-N. 
Cu.-N. 

Cu.,  Cu.-N. 
Cu.,  Cu.-N. 
Cu.,  Cu.-N. Cu.-N. 
Cu.-N. Cu., Cu.-N.  NE,  NNE 
S.-Cu.,  Cu.-N. 
S.-Cu.,  Cu.-N. 
Cu.N. 
Cu.-N.  SSW 

Cu.,  Cu.-N. CU.-N. 
Cu.-N. 
Cu.-N. 
Cu. 
CU.-N. 

Cu.-N. 
Cu.-N. Cu.-N.,  Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu.-N. Cu.-N. 
Cu.-N. S.-Cu. 

Cu.-N. 

NNW 

ESE 

SSW 

s 

mm. 

55.6 2.5 

.3 

3.3 

48 

20.3 

76.5 

42.2 
5.6 

.5 

11.9 

34.5 

7.1 19.6 
6.9 
3 

339.4 

ii=°a.O#2p./'° 

=°  a.  i:^  #  p. 

=°a. 
ii°=°a.vu°a70<^p. 

ii=oa.  T<i  ̂ °P- 
11°  =°  &.^  <i  p. 

nP  =°  a.  /'o  p. -Q.  °=°  a.  O  d  p. 

r^°  d  a.  p. =°  a.  r^  #  p. 

=°a.O^#^/'°P- 

=°  a.  £-32  02^  p. 

=°a.  Oo#/'p. 

=°  a.  <,  p. 

•°  a.  <,  p. 

-Q-  =°  a.  i:^  p. 

r3°dp. 
nP  =°  a.  r3  #  p. 
=°  a.  r^  p. n  =°  a.  <,  p. 

n  =°  a.  T  d  ̂   p. 

-Q-  =°  a.  f-^  d  p. 

=°a.r3^#^/'°p. dr2°p. =°a.r^^<,vi.op. 

r3  •  a.  p. 

i2.°=°a.O#°TP- 

nL°  m°  p. 

-Q.  =°  a.  <^  p. n  =°  a.  <i  p. 
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VIGAN. 

[0=17**  34'  N;  X  =  120''  23'  B;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — '1.61  mm.] 

Day. 

Temperature. 
i^ 

« 

Wind. 

Prevailing 

direction. 
Force 

(mean) 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

•^  be 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 15 
16 

17 18 19 
20 

21 
22 
23 

24 25 

26 
27 
28 
29 
30 

31 
Mean 

Total 

mm. 
758.02 

58.25 
58.82 
58.73 
57.97 
57.38 

57.42 
57.14 
57.42 
58.52 
58.89 
58.90 
58.04 
57.88 
58.08 
58.72 
58.48 
58.83 
58.69 
58.01 
57.92 
58.94 
59.73 
58.59 
57.52 
57.29 

57.44 
57.08 

58.24 
56.67 
57.08 

758.09 

29 

28.4 
28.6 28 

28.5 29 

29.1 

29.4 
28.1 
28 
28.1 

27.5 
28.2 
27.1 

27.9 
28.1 
28.4 
28.8 

29.2 
29.4 
29.6 
28.6 
28.2 29 

28.8 
28.4 
26.8 
27.2 
25.9 
27.7 

27.2 

°C. 

33.1 

33.1 
33.5 

34 33.6 
34.5 

33 
34.5 

33.9 
31.9 
32.3 

32.4 
32.6 
31.5 
32.3 
31.9 33 

32.5 
33.3 

33.9 
32.9 
33.5 
32.3 

33.5 
32.7 

32.7 29.4 

31.6 
31.4 
31.5 
32.1 

26.5 

26.1 
25.2 25 

24.2 
25.5 
26 

26.2 
24.1 
25.1 
26 

25.6 

25 
25 
23.5 
24.4 
25.5 
25.9 

25.7 

26.2 
26.6 

21.4 
22.9 
25.6 

25.2 
25.1 

25 
23.9 23 

23.6 
23.6 

28.3 32.7 24.9 

Per  ct. 
64.7 

68.5 
65.2 
68.7 
71 
71.7 
71.7 

70 

75.3 
75.9 

77.4 76.9 
74.3 

82.8 
80.3 
81.7 
79.7 
77.8 

76.2 

74 71.2 
74.2 
76.7 
73.2 
74.9 

78.2 88.8 

83.2 88.8 

81.8 

N  quad. Variable 
Variable 
Variable 
Variable 

N  quad. NE  quad. 
Variable 
Variable 
Variable 

SE  quad. 

E  quad. Variable 

S  quad. Variable 

N,  NW Variable 
Variable 
Variable 
NW  quad. 

S  quad. Variable 
Variable 
Variable 

SE  quad. 

S  quad. 
SE,  S 

S  quad. Variable 
Variable 
Variable 

0-12. 

1.3 1.7 

1.7 2 
1.5 

1.3 
1.5 1.7 1.7 

1.7 
1.5 
2 
1 1.5 

.8 
1.2 
1.2 
1 
1.3 1.2 

1.2 1.2 
1.3 

.8 1.3 

1 
1.2 

1.3 

0-10. 
2.{ 

4.  J 

1.7 
4.3 

5.7 
8.3 6.3 

8.5 2.5 

5.2 
4 
3.7 

Ci. 

A.-Cu. 

Ci.-S. 
Ci. Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci. Ci.-S., 

Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.-S. 

Ci.-S. 

Ci.,  Ci.-S 
Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.,  Ci.-S 
Ci.-S. Ci. 

Ci.-S. 
Ci. 

Ci. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 

SE 

ESE 

WbyN 

N 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. Cu. 
Cu. 

Cu. 
Cu. Cu. 

Cu. 

S.-Cu., 

Cu.,  S.- 

Cu. Cu. 
Cu. 
Cu. 

Cu.,  S. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. Cu. 

Cu. 

Cu.-N. 
Cu.-N. 

N. 

Cu. 

Cu. 

NE NEbyE NW 

NWbvW 

NNE 
WNW Cu. 

Cu. 
SW 

SW Sby  W 
NW 

-Cu. 

SEbyS 

NNE 

SW 

SW SSW 

ENE 

24.1 
"i'5' 

3.8 26.9 
2.8 

19.6 3 

9.7 
7.9 

24.1 

9.1 

21.8 

1.3 

=°a.  0.07  <^°p. 

O  -O  T7  p. 

/'°  o°  p. /'°<°p. 

<i°p. 

<^  a?  p. 

^  p. 

^  ̂ °p. 
/'°  O  •  -^  p. 

O  /'°  d2  p. 

o«p. 
d  a.  #  O  p. 
d°  <op. 

•  a.  O  p. 

Od^p. 

^P. 

<;p. 
Op. 

^P. 

O^^/^p. r^^p. 
d  a.  JT^  07  p. 
0°  m°  p. 

o#^p. 
Oa./'°p.#a.p. 

d°  a.  ̂   #  p. 

dOa.#/'oo°^p. 

0#P- o#^p. 

156.2 

TUGUEGARAO. 

[(/jzrl?"  36'  N;  Xi=121*'  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,  —1.61  mm.] 

mm. 

°C. 
°a. 

oc. 

Per  ct. 
1 759. 02 

26.2 30.3 23.5 84.5 

2 58.80 27.2 33.7 
23.4 

81.7 
3 

58.84 

28.3 35.8 22.6 75.7 
4 58.50 

29.3 36.1 23.8 72.7 

5 57.88 

28 

35 21.8 75.3 

6 57.28 
28.8 37.5 24.2 

77.8 

7 57.40 
28.5 

37 
24.2 

76.2 
8 56.93 29.7 36.6 23.4 77.2? 

9 
57.32 28.8 37 

24 

79 10 58.57 
27.8 35.5 

23.8 
82.3 

11 59.34 
27.9 

36 23.2 
83.6 

12 59.53 27 33.4 24 
81.8 

13 
58.16 27.9 35.3 23.1 80 

14 57.78 27.1 35 
22.5 .84 15 

57.53 

28 

35.3 23.5 
83.5 16 

58.44 28.1 
35.3 

24.5 

82 

17 
58.58 28.8 36 

24.9 
82.3 

18 58.61 29.3 35.3 25 78.2 
19 

58.42 
29.8 37.1 25 77.5 20 

57.91 29.8 37.5 
25 

21 
57.77 29.9 36.5 

24 

70.5 
22 58.60 

30 
38.1 24.2 23 

59.61 29.5 
37.1 24.5 

76.7 24 
58.47 29.6 

36 
23.5 76.2? 

25 57.14 30 36.8 24.9 
74.8 

26 
57.10 27.8 35.6 22.7 27 
57.18 27.7 34.4 24.4 28 
57.55 26.9 

33 

24 88 29 
58.59 26.3 31.4 

23 

87.5 30 
57.81 27.4 

32 

24.5 
85.5 

31 

Mean 

Total 

57.31 29.2 35.5 23.4 77.8? 

758. 13 28.4 35.4 
23.8 79.7 

NW,  N 

SE Variable 

SE SE,  SW 
SE,  N 

SW 
W,  NW NW 

SE SW,  NW SW,  s 

Variable 

S,  NW SE,  NW 
SE,  NW 
Variable S NW 

Variable 

SW 
SE 

SE,  NE 

SE NW 

SE SW,  NW 
NW,  SW 

S,  SE 
S 

S.  SE 

0-12. 

1 

.7 

.7 

.5 

.7 

.8 

.7 

.5 

.2 

.3 

.3 

.5 

.5 

.3 
1 
1 

1.2 1 

1.2 

.7 

.8 

1.2 

1.2 

.2 

.7 

0-10. 

8.2 8.3 3.5 

5.2 
4.3 

5 4.8 

4.7 7.5 
7.7 

7.5 
8.5 8.3 

8.5 7.7 
7.8 
7.3 7.5 
5.8 

5 
3.2 3.3 

7 
7.7 

9.3 8.3 5.8 

6.8 

A.-Cu. 

Ci. 
Ci. 
Ci. 
Ci.-S. 
Ci.-S. A.-Cu. 

A.-S. 

Ci. Ci.-Cu. 

Ci.-S. 
Variable Ci.-Cu. 

Ci.,  Ci.-S. 
Ci. Ci.-S. 

Ci. Ci. 
Ci. 
Ci. 
Ci. 
Ci.-S.,  Ci. 

Ci. 

Ci.,  Ci.-S. 
Ci. 

A.-Cu. 

SW 
NE 

SE NW 
E 

NE 

NE 

A.-Cu. 

Ci.,  A.-Cu.  S Ci.  N,  NE 

Cu. 

Cu. 
Cu. 
Variable 
Cu. Cu. 

Cu.-N. 
Cu. 

Cu. 

Cu.-N. 
Cu.-N. 
S.-Cu. 

Cu. Cu. 

Variable 
Cu. 

Cu. 

Cu.-N. Cu.  S 
Cu.  S 
Cu. 
Cu. Cu.-N.  S,W 

Cu.  SE 
Cu.  S 
Cu.  S,  NW Cu.-N.,  Cu.SW,S 

Cu.  SE,  N 
Cu.-N.  SW,  ENE 

Cu.-N.,  Cu.      SE 
Cu.  S 

SE,  N 

SE,  NE SE,  S 

S,  SW 
SE 

SE,  S 
SW 

s 

SW 

SE 

NE,  E 
S 

SE 
SE 
S 

SE 

S,  SE 

mm. 

lb.  2 8.1 

11.2 

2.5 

5.3 
1.5 5.3 

24.9 

3.6 2.5 
29 

8.4 5.1 
6.1 

128.7* 

#  a.  p.  O  p. 
#  a.  p.  O  p. 

OP- 
#  f^p. 

-C  a.  O  p. 

n  a.  O  d  p. 
n  a.  O  d  p. 

n.  a.  0°  P- 
■Q-  a.  •'•^  /'  O-  p. 

-Q.2  a.  O  •  p. 

ii  =  a.,/'°0#P. 

Odp. 

n  a.  #  O  p. 
o°  #2  O  /  p. 

da./-  0°  p. 

<,  na.  ̂ 2p, 

XI  0°  a.  <,  p. 
-Q-  a.  O  p. 
n  a.  <,  p. 

n.  a. 
jQ.  a. 

<^p. 

O^  a.  •  O^  p. 
#  a.  p  O  p. 

<  a.  O  p. •^OVa.Odp. 

O/^P. 

#  a.  p.  <,  p. 
d  r>  a.  #  O  P- 

<,  a.  O  ̂ '^  P- 

n.  a.  <|  p. 
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APARRI. 

[0  =  18*  22'  N;  X  =  121°  38'  B;  barometer  above  sea,  5  meters;  gravity  correction  not  applied, — 1.57  mm.] 

Day. 

Mean 

Total 

mm. 
759. 80 
59.05 
59.30 
58.76 
58.06 
57.58 
57.71 
57.32 
57. 63 
58.81 
59.58 
59.86 
58.52 
58.16 
57.73 
59.04 
59.14 
59.12 
58.88 
58.38 
58.10 
59.12 
59.93 
58.87 
57.55 
57.24 
57.51 
58 
58.87 
58.11 
57.40 

758.49 

Temperature. 

26.6 
26.2 
27.5 
27.8 
27.5 
28.6 
27.6 28 

27.4 
27.9 
27.5 
25.4 
27.2 26 

26.5 
27.1 27.8 28 

28.1 
28.5 
28.6 
28.6 28 

28.4 
28.4 
27.4 
26.4 
26.1 
25.9 
26.9 
27.9 

27.4 

31.3 
31.5 
33.5 

34 33 
33.4 
34.1 
34.3 

34 

32 
33.1 
33 

34 31.5 
33 
34.5 
35.5 
34.5 
33.6 
33.9 

34.1 33.8 
33.4 
33.4 
31.9 30.1 

31 31.8 
34.5 

33.2 

24 

23.1 
23.1 23.3 
22.6 

25.1 
24.5 
24.1 
23.6 
23.5 
24.5 
23.6 
23.1 
22.7 
23.5 
24.5 
25.5 
25.1 
24.5 
25.1 

25 

25.1 
24.2 
24.2 25.1 
23 

24 24 

23.2 23.6 
23.5 

24 

i? 

Per  ct. 

81.1 90.7 
82.8 
83.7 
84.5 

83 85.7 

86 86.4 82.5 
87.8 
90.2 

85 86.8 
88.3 
86.2 
86.2 
84 
85.5 84.3 80 
81.5 

85.2 
79.2 81.3 
81.3 
89.3 
90 
89.8 
82.2 81.8 

84.9 

Wind. 

Prevailing 
direction. 

NE 

Variable 
N,  S 

Variable 
SE,  NE Variable 
SE,  W 

Variable 
SW  quad. 

N,  S 
SW,  NE S 

S,  NE 
S 

S,  N NE,N 

NE Variable 
SW,  N 
NE 

Variable 
Variable 
Variable 

S,  NE 

•s 

S 
SW,  N 
NE,SE 
SE,  SW 
SW,  E 

S,  NE 

Force 

(mean). 

Km.  p.  h. 
21.6 

13.3 
10.7 11.7 
16.6 12.1 

12.6 
10.7 
9.8 

10.7 
10.4 10 

10.7 
13 

11.1 13 

16.7 9.8 

8.7 
7.9 13.5 

10.9 

14 

12 
12.4 
13.9 

9.1 12.3 

7.2 

10 

10.7 
11.8 

Clouds. 

Amount 

(mean). 
0-10. 

9.7 
9 

1.8 
3.3 

.2 3.5 1.8 

.5 

3.2 
6.7 
8.3 

8.5 5.8 8.7 

5.2 
9.2 5.7 5.8 
2.5 

1.7 
1 
1 

6.8 9.2 
10 
10 

9.7 

8.3 1.8 

5.5 

Prevailing  form  and  its  direction. 

Upper. 
A.-Cu. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. A.-Cu. 

Ci.-S. 
Ci.-S. A.-Cu. 
A.-Cu. 

Ci. 
Ci.-S. 
Ci.-S. 
Variable 
Ci.-S. 
Ci. 

Ci.-S. Ci. 

Ci. 
Ci.,  Ci.-S. 
Ci. 
Ci. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.,  A. 

Ci.-S. A.-Cu. 

SE 

SW SW 

s,  w SE 

SE 

w 

S,  N 

E 
E 
W 
W 

N,  NE NE 
NE 
W 
W 
w 

-Cu. 

Lower. 

Cu.-N.  NE,  ENE 
Variable   SE,  W 
Cu.-N.,  S.-Cu. 
S.-Cu.  W 

Cu.-N. 
Cu.-N. S.-Cu. 

Cu.  S 
S.-Cu. 

Cu.-N. 
Cu.-N. 

SW S.-Cu. 

SE 

S.-Cu.,  Cu.-N.  SE S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. 
Cu.-N. 
Cu. 
Cu.-N. 
S.-Cu. 

Cu.-N. S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. 

W 

SW 
SE,  NE 

SE 
SW 

NW 

E,  NE 
E 
E 

mm. 

28.2 
1 

4.8 

3.8 7.4 

3.3 27.7 
7.6 
1.5 

27.9 

.5 
1.8 

21.1 24.9 

6.6 

171.1 

Miscellaneous. 

•  a.  T  •  <j  p. 

Tp. 
r^p. 

T°<,P. 

Op. 

o°#p. 

T°P. 

0#^p. 

Op. 

T  ©^  ̂   p. 

Tp- 

r°  <,  •  p. 

o#p. T  ©^  <,  p. 

•  Op. 
O  a.  T°  <  p. 
O  a.  T°  <.  p. 

Tp. 

ooa. 

CX) 

ooT°  <.p. T°  <,  #  p. 

0°P. 

o#p. r3#p. 

#°  a.  p. 
#°  a.  p  T  p. 

.up. 

T°P. 
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JOLO. [^=6«'  03'  N;  X=121°  00'  E] 

ISABELA,  BASILAN. 

[(fjrre"    42'   N;  X  =  121°   58'  B] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^§a 
Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. il 

^.s  a 

.g-'i'os 

..CO 

Miscellaneous. 

If 
0 
oj CO 

a 
ft 

a 

03 

CO 

a 
ft 

«a 

II 
:^l 

a 

03 

CO 

a 
ft 

a 

03
* 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 

14 15 
16 

17 18 
19 20 

21 
22 
23 
24 
25 
26 

27 28 

29 

30 31 

Mean 

Total 

°c. 

32.5 
32.2 
32.6 

33.1 
32.1 
32.5 
33.1 

32 

33 
33.1 
29.7 
30.1 
30.9 
32.5 
32.6 
32.3 

31.6 
32.6 
32.5 
30.6 
29.2 
33.1 
33.2 
32.1 

31.7 
32.3 
34.2 
34 
31.5 
31.6 
32.7 

oa 

21.6 
21.9 

21.6 
22.2 

23.6 
22.1 

21.7 
22.4 
22.3 
22.6 
22.2 
23 

22.2 
21.6 
21.6 
21.7 

22.4 
21.6 

22 22.4 
21.5 
21.6 
22.2 
22.4 
22.7 

22.4 
21.6 

22 23 

22.2 
22 

P.ct 
95 
94 
94 
90 
96 

95 
92 95 
96 
93 

94 
96 94 

97 96 

93 
93 
91 
97 

92 

93 

98 

92 93 93 
96 
96 

92 95 

92 

96 

P.ct. 68 
70 
69 
77 

80 75 

86 
75 
81 
79 
83 

76 
87 77 58 

67 

75 

72 
71 70 
91 

54 
64 
82 66 
75 69 

72 
78 73 77 

0-10. 

8 
7 
9 
8 

9 
8 
7 

I 
9 
9 
8 
9 
7 
8 
7 
8 
8 
6 
9 
9 
8 
6 

10 7 
7 
7 
8 
9 
7 

0-10. 

7 
8 
8 
6 
9 
8 
8 
7 10 

8 
9 
9 
9 
8 
8 
8 
7 
7 
8 
9 
9 
7 
6 
7 
7 
9 
8 
9 
9 
8 
9 

mm. 

1.3 
2 
3.8 

20.3 

3.6 

9.7 
2 

"ire" 
4.1 

'2L8" 

""sri" 

7.4 4.8 

~W.T 

2.8 

nP  a.  T  ̂   p. no  do  a.Tp. 

no  fsa.do/-^ 
n2  a.  T  p. 

n^/'a.Ta.^p. 

n2a.d2y#op, n2#a. 

n2  a.  #o  p. 

n2  02  j-^a. 
n2  a.  d  #  p. 

n2  do  92  a. 

na.#op. 

ni/a. 
na. na.#p. 

n#a.#  <,  p. 
n^a. 

n2  a.Tp. 

n^Ta.d^p. •=^a.#p. 

n  a.  r^  p. #o.a.#p. 

d2  9a. 

•  a.do<p. 
n2a. 

n2  a.  Ku  p. 
n  a.  do  <^  p, 

•2a.d=#Tp. 
n^a.dofluyp. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 

15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 

30 
31 

Mean 

Total 

33.3 
31.5 
32.7 30.8 
29.8 

31.3 

30.9 32.3 
32.3 
31.3 
28.8 
30.5 29.8 

30.4 
30.3 32.8 
31.8 

33.7 33.7 
30.5 28.3 

31.8 

31.5 
32.3 
30.3 31.8 

32.3 
31.7 31.3 
30.5 

30.8 

oc. 

22 
22.5 

22 

23 

23.2 
22.2 22.2 22 

22.5 
22.6 23 

23.6 

22 22.4 
21.6 

22 
22 
22.7 

23.4 

28 

22.5 
22.7 
22.6 

22 22.8 21.8 
22.3 

22 

23 
23 

22.2 

P.ct. 
97 
96 
93 
96 
93 

96 

97 

97 
94 

96 

97 

93 

96 
95 
95 

96 

96 

95 

93 
96 

97 

96 

98 

97 
96 
94 

96 

% 
93 

96 

98 

P.ct. 
58 
63 

66 

78 

79 

85 

75 

57 
81 

73 
79 
79 

98 

75 

82 

76 

76 
75 

94 
95 
84 

90 

76 
95 

91 
73 

70 
76 
71 
78 

84 

0-10. 

3 
2 
3 
4 

10 

6 
10 
6 
8 
4 

10 
10 
10 

3 
4 

10 

2 

10 

6 

10 
10 
10 

0 
2 

10 

9 
0 
0 

10 

10 
8 

0-10. 

9 
9 
8 
9 

10 
10 

10 
10 

10 
6 

10 

10 
10 
10 
10 
10 

10 

10 
10 
10 
10 
9 

10 

10 
10 

10 

6 
5 

10 

10 
10 

mm. 

______ 

'"ls" 

4.3 

4.6 

""3^8" 

.5 

17.8 5.1 2.5 

.5 

.8 

'i2"4' 

9.7 24.6 

.8 
7.4 

37.1 

2.5 

""§'8' 

.8 
1.3 

=  na. 
na. 
n  =  a. 
=  n  a.O  p. no  T°  a.  p  p. 

=  a.T  d  u/  p. 

=  T  a.  d  T  ̂   p. 

=  na.#p. 
=  n  a.#p. =  na. 

da.#p. 

po  =  d  a. na.d  T#P. 
=  n  a.  #  p. 

=  na.d  p. 

=  n  a.  d  T  p. =  na.Tp. 

n  d  a.  #  r^  p. 

na.dr^#p. 

da.p.O#p. 

da. #7  p. 

na. 

-/^  ̂- •  ̂  P- 

pdaJiTp. 
n  a.  #  r  P°  p. 

=  na.^p. 
=  na. 

nda.  #p. 

n  a.  d  p. 
na.d  a. p. 

32.2 22.1 94.2 74.1 
7.9 

8 31.3 22.5 95.6 78.5 6.5 9.4  |_   

103.7 142.8 

ZAMBOANGA. 

l<i>  =  6''   54'  N;   X  =  122«»    05'   B] 

DAVAO. 

[<^  =  7°   01'  N;  X=:125*   35'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

l|a 
'S.^CO 

Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative liumidity. Cloudiness. 

^ia 
fl^03 

Miscellaneous. 

:^a 
a 

OS
- 

CO
 

a 
ft 

a 
03 
CO 

a 
ft 

'^9 

03  S 

.i^a 

^1 sa 

a 

03 

CO 

a 
ft 

a 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 
15 
16 
17 
18 
19 
20 21 

22 23 

24 25 

26 27 
28 

29 

30 31 

Mean 

Total 

OC. 

32.7 
30.7 
31.2 

30.2 28.4 

30.2 
29.6 
32.2 
32.4 
30.4 29 

30.2 
31.4 
31.4 
31.7 

31.2 
30.7 
31.2 
31.4 
32.2 29.3 

30.5 
31.2 
30.2 
29.7 31 

30.9 

31.4 
30.9 
29.6 
29.7 

oc. 

22.6 
23. 2 
23.6 
23.9 
23.6 23 

23.9 
23.7 
24.1 

23.4 
24.2 
23.7 
23.5 23 

23.9 
23.2 
23.8 
23.8 
23.9 
23.9 
23.3 
22.4 
23.8 

23 
24.5 
23.9 
23.6 
23.3 
23.6 
23.9 24 

p.ct. 
81 
85 
88 
90 

87 88 
83 
86 
89 
85 
84 96 

89 
89 
85 
85 86 

92 
84 91 
98 
90 

82 90 
90 

89 
85 
86 
88 

97 

89 

p.ct. 
68 70 

72 76 

82 

77 

79 

62 

71 
78 
80 
70 
71 
68 
75 

64 
73 
75 

83 71 
73 

69 76 

77 85 78 

69 
64 66 76 

72 

0-10. 

7 
6 
9 
3 
9 
3 
9 
3 
8 
4 

10 
10 
9 
5 
4 
9 
8 10 

8 
6 

10 
10 
8 
8 

10 
8 
3 
3 

10 

10 

7 

0-10. 

8 
8 
4 
8 

10 

8 
9 
5 
9 

10 

10 

6 
6 
5 
8 
9 
5 
6 
5 
8 
8 
9 
6 
9 
9 
6 
5 

'8 

6 
8 
8 

mm. 

5.6 .8 

"".I' 

'll'.l' 6.6 41.4 
.5 

'"§"8' 

1.5 

"15^5" 1     2.8 

i     4.1 

n  =  a.  0°  00  p. 

ni=a.o°oo^ n  =  ©a. 

r^  no  =  QO  ,1.0 ^  n  =  0  ©  ̂ ° 
no  =  ooa.nip. do=a.eTp. 

n  =a.  ©oyoo  <L 

rpO_c^o^Q..a.T ^°  n  =  C°  a.O 
r^  no  do  a.  <  p. 
=  dOOa. 

n  =  0  a.  ©°  p. 
n  =  0  a.  0  p. 
n  =0  a. 
n  =  a.  Op. n.=oa.  rip. 

d  T  a.  ©  p. 

n=#a.©od 
d  =  a.  r^  p. 

d  a.  ©2  QO  f^  p. 

=  do  a.  <,  p. 

Ta. 

0  a.  0  p. 
p  =  r^o©2r^ n=oa. 
n=  a.  ©  T  p. 

n  a.  C  T  p. 

<  #a.O°^^p. 

r^  d  =  a.  ©0  ̂  r=  d   1  a.  viv  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 
15 
16 
17 
18 

19 
20 

21 

22 

23 

24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

oc. 

32.7 33.6 

34.4 
35.8 

35.1 
33.7 
34.2 
34.2 34.2 
33.2 
32.1 
32.2 33.1 33.7 
33.8 
32.7 33.3 
33.2 31.6 
33.1 
31.8 

33.2 
35.3 
36.3 32.3 

34.2 34.4 

34.2 
32.2 33.7 
34.6 

oc. 

22.2 

21.8 22.5 
22.5 

23.1 23.8 
22.6 

22.6 

23.3 22.3 

22.9 22.8 
22.8 23.3 23 

23.2 22.9 

21.7 22.7 
21.5 
23.1 
22.5 

22.7 23 
23.8 
22.9 
23.9 
22.7 

23.2 
23.1 
23 

P.ct. 
95 

96 
95 
97 
97 

92 

96 

97 

96 
96 
98 
98 
97 

96  • 

99 
93 
93 

96 
98 

97 

99 

98 

96 

95 
97 

99 
97 
97 

97 

97 

92 

p.ct. 

63 
60 

60 

56 

55 

Is"
" 

62 

61 
69 

78 

69 

64 

66 

"72"" 

71 
81 

70 

74 
70 

65 

69 
75 
66 

64 

61 

71 
67 
64 

0-10. 

6 
5 
7 
5 
5 
5 
6 
5 
6 
6 
7 
6 
7 
6 
5 
7 
6 
5 
8 
7 

10 
6 
5 
7 
7 
6 
6 
6 
5 
6 
7 

0-10. 

7 
6 
7 
6 
7 
7 
7 
5 
7 
5 
7 
5 
6 
7 
6 
5 
7 
8 
9 
5 
7 
7 
6 
5 
8 
5 
7 
5 
7 
6 
6 

mm. 

15.7 30 
16 
21.6 
19.8 

"1375" 14.2 22.6 

'31"'
" 

14.2 

"3378" 

"2876" 

"2772" 

Td<,  p. 

Tdp. 

T<  •p. 
T^#P. 

•  |p. 
•  iP. •  Op. 

•  <P. 

•  T^p. 

•  17  p. 

•  ̂   p. 

•  a. 

=  a.  T  P- 

•  T<,P. 30.7 23.6 

1      88 

73.2 73         74  — — 33.6 
22.8 

96.3 66.8 

6.2 

6.4 
97.6 

337.8 
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COTABATO. 

[0  =  7*»  13'  N;  X  =  124*'  15'  E] 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 
12 
13 

14 
15 16 
17 
18 19 
20 

21 

22 23 
24 25 

26 
27 
28 
29 
30 

31 

Mean 

Total 

Tempera- ture. 

SI 

33.5 
33.1 
34.2 
35 
32.1 

34 32.3 

33.8 
33.6 

32 32.1 
31.5 
32.1 

33.2 
33.5 
30.6 
32.2 
32.3 
32.2 
31.8 
30 

32 32 
32.1 
32.3 

32.1 
33.3 

33.5 
30.8 
30.6 
31.2 

21.3 

23.2 
23.2 
24.1 

23.5 
23.6 
21.3 
22.6 
22.6 
21.3 
22.1 
23.5 
22.1 
23 

22 

23.2 
21.8 

21.2 
21.1 

20.1 
22.2 23 

22.2 
23.1 
23.8 23 

20.1 
19    1 
23 

21.1 
22.4 

22.2 

Relative 
humidity. Cloudiness. 

F.ct. 
95 

93 90 
88 
85 

92 
93 86 

92 
96 
91 
93 
88 
97 91 
93 96 

93 

97 
91 
95 

92 95 93 

95 95 
97 
85 
90 
97 

93 
92.5 

P.ct. 
56 
65 
63 
59 
70 
71 
67 70 

57 

63 
64 75 

67 65 
60 
65 
63 
54 67 

64 71 76 

64 
65 
64 60 
63 

82 
74 

71 
66 

65.8 

0-10. 

9 
2 
8 
3 
6 

10 
4 

10 
8 

20.3 

Miseellaneous. 

12.7 

11.4 

2.5 
24.1 

30.5 
10.2 
2.5 

.8 

10.2 

38.1 2.5 

_!165.8 
I 

n  a.  /'  <^  p. 

Op. 
0°a.0/'#^p. 
=  a.  /-  <  p. 

=  a.  0°  p. 
=2  a.  O  •  p. 

•  <P. 

=  a.  ̂   p. 
n.=^  a.  r^  p. n  a.  ̂   p. 

n/'a. 

^  P. 

.a  =2  a.  #  <  p. 

^^a.TZ-^^p. =  /"  a.  O  •  p. 

<p. 

XI  d  a.  O  •  p. 

n  a.  /'  p. na. /'#Op. 
i/  a.  #  ̂   p. /*  a.  d  u^2  ̂   p. 

n  /'  a.  vi>2  ̂   p. 
11°  a.  #o  p. 
#2  d  a.  #  u.a  <, 

<p. 

n  =2  a.  vv  ̂   p. 

CAGAYAN,  MISAMIS. 

[0  =  8*'  29'  N;  \  =  124*'  38'  E] 

Day. 

10 

11 

12 

13 

14 
15 

16 

17 
18 
19 

20 
21 

22 
23 

24 
25 

26 
27 
28 

29 

30 
31 

Mean 

Total 

Tempera- 
ture. 

33.4 
34.4 34.9 34.8 
33.7 

35.5 34.9 

35.4 
83.8 

33.3 
33.6 33.8 
34.5 

34.5 34.8 

32 

34.9 
34.8 
34.1 
34.1 

33.2 
33.4 33.6 

34.4 35.3 
33.6 
33.8 

34 

33.2 

33.2 
32.7 

34.1 

sa 

Relative 
humiditv. 

21.5 
21.7 

23.4 22.5 
23 

23.7 
23.1 
22.8 

23.7 
22.1 22.7 

22.9 

22.5 22.5 

23.2 24.2 
21.3 

21.8 22.3 
22.3 

23.4 22.5 23 

22.3 22.8 
23 

22.3 
23.4 
23.4 23.1 22.8 

22.7 

P.ct. 

83 
95 
89 

87 

87 
89 
85 

85 

90 

92 

88 

93 

90 

84 
87 

75 

Cloudiness. 

P.  ct.  \  0-10. 
55 
57 

54 
54 

58 
55 

70 

52 

79 
64 

62 

65 
58 

61 

58 
56 
56 

54 
62 

61 

64 
58 

56 

55 
57 
64 

60 

57 
64 

62 

63 

;8.7  59.7 

5.9 

0-10. 

8 
5 
7 
6 
9 

tic 

'5X5  CO 

Miscellaneous. 

1.5 

.5 
11.4 

2 3.6 

6.4 
1 19.6 

11.4 

2.5 

1.5 

.5 

=  a.  I 

ii°  =  a.Od-p.' 

^°P.  I 

nP  =  a.  0°  p. 

=  a.  /-  0°  p. 0°p. 

O  ̂ i^p. =°a.O/'#°p do  •p. 
•°  0°  p. d°  o  m°  p- 

Op. 

Op. Op. 

=  a.  /-  p. /'°  a.  do  p. 

d  ̂ op. 

d^Op. 

O  d2  d°  p. 

d2  do  r3  p. 

i/  d  #  O  p. 

/'O^p. 
/-o  a.  do  p. 

#2  d2  02  p. 

Of  dp. 

r'\  w2  p^ 

■Q-a. 

n  a.  0o  p •°p. 

Od  p. 

76.6 

DAPITAN. 

ict)  =  8°   40'  N;  X  =  123*'    25'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

X3-S    . 

Day. 

'i<B 

rS 

S B a a 
Se3 

d Qi 

03 

ft 

"Sx^o 

^a 
J^a to (N 

<r> 

oj 

^ 
0(7. 

°a 

P.ct. P.ct. 0-10. 0-10. 
mm. 

1 33.7 23.4 96 58 8 5 
2 33.9 24.2 

92 

59 7 4 
3 34.7 24.2 90 55 8 4 
4 33.4 26.5 

80 
66 9 5 

3.8 

5 33.6 24.4 91 
72 

7 

10 6 33 
23.5 

96 63 8 9 
7 32.5 

23 
97 58 7 8 

8 34.5 22.7 
91 

57 6 7 . 
9 33.6 24.5 92 

72 

10 
10 8.9 

10 31.8 24.2 95 
60 

8 5 11 24.7 

89 
56 7 5 

12 34.2 23.9 95 59 / 9 13 23.8 
91 

59 6 5 14 
34.1 23.5 96 

65 9 6 
15 33.9 

24 
94 62 7 5 16 

34.2 
24 

88 57 6 8 17 
35.5 23.6 93 

8 7 18 35.3 24 

96 
6 5 19 33.6 24.7 94 

64 

10 
5 

^      1 

20 
34.1 

24 
87 62 

10 
7 21 33.8 24.2 89 59 6 9 22 34.5 23.5 

96 
63 7 8 23 

35.1 24.5 
90 

58 
9 6 24 35.1 23.1 

91 
59 8 4 25 

34.6 23.7 
94 64 

9 9 26 
35 

22.8 

97 
85 5 10 9 

27 35.3 
23 

97 56 6 7 28 
35.4 23.2 

94 63 
7 7 29 34.8 24.2 92 

61 

6 7 
2.3 

80 31.2 23.1 
89 

75 
10 

10 1.8 
31 31.4 

23 
96 

68 
8 7 3.3 

Mean 
34 

23.8 92.5 62.6 

7.6
" 

6.9 

Total 

23.11 

Miscellaneous. 

na. 

n.  a. 
<:  p. 

n  a.  O  ̂   p. 
n  a.  O  ̂   p. 

na.  0"T°P. 
jCl  a.  O  <  p. 
-Q-  a.  #  ̂   p. 

n  a.  T°P. T°  p. 
n  a. 
na. 
£ia. 

T°P. na.  Op. 
n.=&.  Op. 

•  T°P. 
•  a.  O  p. -a  a.  O  r3  p. 
T^<P. 

Op. 
-Q-a.#0' 

T°P. 
n  a.  T°  p. 
r^  a.  #  a.  p. 
•  a.  O  <,  p. 

<P. 

BUTUAN. 

[0  =  8*»  56'  N;  X  =  125*'  32'  E] 

Day. 

10 

11 

12 

13 

14 
15 
16 

17 
18 
19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 

30 
31 

!  Mean Total 

Tempera- 
ture. 

sa 

°c. 

34.3 

33.2 
34.2 33.5 

34 
33.3 

32.3 
33.5 

34.2 
28.8 

34.5 

34.7 
35.2 35.7 

35.3 28.2 

35 

32.7 
34.1 
33.8 

33.5 
35.6 
33.8 34.6 

36.5 

34.8 
33.3 
34.7 
33.1 
35 

36.1 

3.9 

ii 
^B 

23.5 22.5 

23.6 23.8 

23.6 

23.6 23.8 
23.9 

22.8 
23 
23.1 

23.3 
23.8 

22.2 22.5 
23.7 

22.7 23 

23.1 23.5 

23.2 22.1 

22 

23.6 
24.5 
23.1 

23 

24.4 23.6 
23.5 
22.7 

23.2 

humidHl.  I  Cloudiness. 

P.ct. 

90 

96 
96 
92 

97 
96 
96 
91 

92 

97 
97 

95 

91 
92 

97 

92 

96 
96 
93 
96 

96 

94 

93 
96 
91 

92 
97 
88 
94 
91 
94 

P.ct. 

52 

88 

65 
74 

62 
87 

76 

67 

69 
85 

85 

63 
54 

81 
54 

78 

69 

64 

75 

87 

66 

62 

56 
58 

59 

76 
54 

59 
83 
56 

54 

94     68.  S 

0-10. 

4 
4 
7 
3 
3 
7 

10 

7 
9 
7 
6 
7 

5.9 

^ca fl^o3 

SX!«0 

0-10. 

7 
9 
6 
7 
6 
8 

10 

7 
10 

10 

8 
5 
7 
8 
4 

10 

7.6 

mm. 

1 21.1 

25.1 
3.6 

11.2 

8.1 
.5 7.6 

4.6 

4.3 

2 

1^8' 

97.  ( 

Miscellaneous. 

-Cia.  #  p. 

-Q-  •  a.  #  O  p. n.  a. 
na. -Q-a.  O  p. 

ii  a.  f^  do  p. 
n  a.  O  P°  p. -Q.oo2a.02#p. 

-Q-  a.  O  Z  0^  p. .a  a.  p  a.  p. -Q-  a.  O  •  p. 

P  a.  #o  j-2  d  p. 

n.  a.  r\p. 

na.  d  /'p. 
n  a. 

n  #  a.  #o  do  p, 

■CL  a.  O  •  p. 

JD.  a.  O  d  #o  p 

n  a.  d  p. 

n  a.  /-  #  O  p. 

na.  /'p. i3.  =  a.  po  p.       j na. 

ii=oa.poj^p.: -Q-  a.  #  r^  p. 
-Q-  a.  O  •  p. 
n  a.  T  <i  p. 

jQ.  a.  O  ̂   p. 

n  #  a.  #  d  ̂7  p, 
jQ.  a.  J~3  ku  p. 
-Q-  a.  r^  #  p. 

90483- 
1 30  days  of  observation. 
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MAASIN. 

[</)=:10°  08'  N;  X  =  124''  50'  E] 

SAN  JOSE  BUENAVISTA. 

[(j!)  =  10°  44'  N;   X=:121°   55'  E] 

Day: 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

►H    (U    OJ 

:4 

Miscellaneous. 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

Ub 

jH  oj  03 

Miscellaneous. 
^B a 

d 
B 
ft 

B 
d 

CO 

B 
ft 

CO 

Day.  j 

^B 

ii ^B 

d 

«5 

B    j 

ft 

CM 

B 
d 

CO 

B 
ft 

CM 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 

11 
12 13 

14 15 
16 
17 18 

19 20 
21 

22 
23 24 
25 26 

27 28 

29 

30 

31 

Mean 

Total 

OC. 

31.1 
32.4 

31.4 

32 30.7 
31.3 
32.1 
29.5 

30 30 

30.1 

30.4 31.6 
33 

33.5 
31.1 
29.5 
32.5 
32.5 

32.6 
32.5 

32 33 
29.9 

33 
32.5 
31.2 
32.5 
33.4 

32 
30 

oc. 

23.8 

24.1 
24.8 
23.8 

24 
24.6 
24.5 
23.5 

25 
23.5 
24 
24.2 
23.9 
23.8 
23 

24.1 

23.2 
24 

24.2 
24.5 26 

23.6 
25.4? 

24.4 
24.4 25 

24.4 
24.5 

25.4 
23.6 

25.2 

P.ct. 76 

87 83 

89 87 

85 88 

92 
92 93 
85 
93 
91 

91 95 90 
93 
96 
90 
95 

92 
94 89? 
90 
95 
93 
93 
90 

91 93 
92 

P.  ct. 

52 66 

62 77 

75 

77 88 
85 
88 88 

~83'~
' 

75 81 
78 

89 

"70""
 

83 

89 77 
90 

81 

89 
88 

88 

86 89 

87 

0-10. 
10 

10 
10 10 
10 
10 
10 
10 
10 
10 

10 10 
10 

10 
10 10 

10 
10 
10 10 

10 
4 
3 
8 
3 
4 
6 

10 

10 

10 10 

0-10. 

4 
8 
2 
8 
9 

10 
10 
10 
10 
10 
10 

8      t 

5 
9 
8 

10 
7 10 

10      i 
8      i 

8      ' 

3 
7 
7 
2 
2 
4 

10 
10 

I 

mm. 

"lO. 2' 32.3 

"5;  3" 

"iri' 

8.6 9.1 

00°  -x^  p. 

n  a.  ̂   u^  ̂   p. ' 
/"o  a.  ̂   2  ̂   ̂   p_ 
n  a.  u/2  <^  p. 

dop. 

da.#u.or^2p. 
d  •'-^  p^  ̂ 2  p. 

O^p. 
n.  #0  a.  002  p. 
<^P. 

no  a.  002  p. do=oda.  <2p 

00  p. 
na.  <;2p. 
002  p. 
T^  a.  d2  p. 

002  p. 
do  a.  ̂ 2p, 

112  a.  <  2  ̂   p_ 

<-^^p. 
002  u.  <  p. 

<j2p 
<j  uyO  ̂   p. T"2a.p.  cx)2  <j  wl 

xia.dooo2^2^,o: do  a.    <^2^2p.       ; dooo2  <,  ̂ vo^p. 

do  p. 

j 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 

20 
21 

22 
23 
24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

oc. 

34.5 34.8 

35 
35.1 34.8 

35.2 34.4 
34.9 
31.5 32.5 

32 

31.4 

32.4 32.6 32.5 

32.4 28.9 

31.7 

32.9 32.5 32.5 

32.1 

32 

32.1 
31 

31 
32.4 
32.6 
30.5 
31.7 

31.4 

22 23.2 
23.2 
23.3 

23.4 24.6 
24.2 23 

24.1 22.6 
23.6 
23.3 
23.5 

23.4 23.7 
24.1 

24 22.6 
23.7 
23.1 
23 

23.1 

23.4 24.4 
23.8 
24.2 

24 23.7 24.5 

23.5 
22.9 

p.ct. 

82 
85 

89 

90 

89 
84 

86 

90 

92 
91 
90 
93 
93 

87 

90 
92 

90 

91 

88 

85 

91 

96 

92 

82? 

92 

92 
92 

86 
96 

92 
97 

P.ct. 

58 
59 

58 

61 

67 
74 
75 

89 
72 

63 

88 
69 
69 
70 
65 
87 
71 
68 

69 

66 
75 
75 

70 

88 

81 

72 
77 

86  j 

87  1 

82  1 

0-10. 

2 
1 
1 
3 
8 

10 

10 
3 
5 

10 

10 

10 
8 
8 
2 
6 

10 
0 
1 
4 

10 
5 
2 

10 

8 

10 

8 

10 
10 

10 

10 

0-10. 

4 
3 
2 

10 
10 

10 
10 

7 
10 
10 
6 

10 
4 
2 

10 
10 
10 

2 
5 
8 
8 
3 

10 

4 
10 
4 
6 

10 

10 
10 
10 

mm. 

______ 26.9 24.6 

'ib'.Y 

8.1 ______ 1.5 

3 

5.1 

18.3 
27.2 12.7 

17.5 3.3 
20.3 4.1 

7.1 

9 26.8 
24.6 45.5 

dp. 

<  o^p. 

T#P. 

^<P. 

n  p. 

•  T  a.  p^  <  p. 
Ta.  p.  #p. 
T  a.  #  a.  p. 

Op. 
•  op. 

•  d  ̂ p. 

•°_P. 

•  1   p. 

•°  a.  •  p. 

T  ̂   ̂   p. 

•  p. 

/-  a.  #  0  p. 

^  •^  0  •  p. 

•  T  <:  p. 

d  #  V  0  p. 

T  m&. 

d«  a. 

r  •  <  2  p. 

doa.  T#^^p. 

d  a.  #  0  V  p. 

31.6 24.3 90.4  ;  80.8 9 7.4  i 32.6 

23.5 
89.8 73 

6.6  1     7.4 

69.6 1 

290. 91 1 

i 1 ..i     ,    .„       1 

TUBURAN. 

[(/)==:10°  45'  N;   \=:123°   50'  B] 

BORONGAN. 

[0  =  11°  37'  N;  X  =  125«  26'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^B^\  Miscellaneous. ^      1 Day. 

1 

I          2 
!          3 4 

5 
6 
7 
8 
9 

10 

i        11 
1        12 
:        13 

;       14 

1        15 
16 
17 i        18 

19 
20 
21 

22 !        23 

24 
25 
26 
27 
28 

1        29 

1        30 

31 

Mean 

1  Total 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

If. 

c^d 

■5,0  CO 

Miscellaneous. 

^B 

^B 
B 
d 

B B 
d 

't<B 

c3  f3 

^B 

^B 

B 
d 

CO 

S 
ft 

CM 

B 
d 

CO 

B 
ft 

CM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 12 
13 
14 
15 
16 17 
18 

19 20 
21 
22 23 

24 25 
26 
27 
28 

29 
30 

31 
Mean 

Total 

34.1 

35.9 

35 
35.7 
34.8 
36.1 

30.6 
33.4 
31.6 
31.9 

33.4 
32.9 
34.3 
34.1 
35.8 
29.9 

33.2 
34.6 
34.4 
33.2 35.8 

35.4 
35.7 
36.2 

35.4 
34.1 
32.4 
34.7 
34.1 
31.9 
33.9 

23.5 
23.2 
24.2 
24.1 

24.6 
23.9 

25.2 24.3 

24.5 
23.2 
23.5 
24.5 
23.5 

23.1 
24.1 
24.5 
23.1 

23.4 23.9 

24.1 
23.6 

24 24.4 
24.3 

24.5 
24.3 

24.2 
24.1 

24.2 
24.4 
23.6 

P.ct. 

92 90 
90 90 

83 

91 
84 93 
90 
95 
95 

92 
92 91 
90 87 

91 
92 
91 
88 
91 

86 
87 
87 88 
88 

92 92 
91 
91 93 

P.ct. 
61 
58 

"eo"' 

64 
37 
74 65 

87 
84 
71 

71 

60 
64 

61 
82 

57 

li"
" 

64 44 41 

60 

"62""
 

86 

71 

Is"
" 

83 

62 

0-10. 

3 
3 
3 
4 
9 
8 
9 
8 
9 
8 
6 

10 
10 9 
3 
9 
8 
5 
4 
8 
4 
3 
4 
5 
5 
8 
8 

10 9 
8 
9 

0-10. 

7 

1 
4 
4 
8 

10 
8 

10 
9 
9 
9 
4 
4 
5 

10 
8 
5 
4 
9 
7 
2 
9 
8 
8 

10 

9- 

8 
9 

10 
5 

mm. 

\    2.3 

'Xe" 

17.3 

j  
 

1   

'iiri" 

1   

002  p. 
'  =oa,.  <^op, 
■  =oa. 

\  C°a.  ̂ 2  p. 
1  r^  d  p. 
r3^#°a.O°T^P- •°a.  p.^^r^p. 

r^dp. •'^TO°<^p. 

,-a.p°<^p. 
da.  <op, 

<.^P. 
=2a.  ̂ 2p. 

72  #2  a.  <2p. 
0  dp. 

^  p. 

<,^p. da.  02  p. 

Ta.  ̂ 2  <^2p, 

<C^P- do   <2p. 

•  2   -p2    p. 

T  a.  02  p. 
T^  a,  ̂ 2  ,j,2  p, 
0°<.°-°P. 
d  a.  p.  0^  p. 

<^P- 

oc. 

31 30.1 31.3 

31.2 31.2 
31.4 
30.9 
30.7 28.6 

31.2 
31.3 

31 

31.2 31.8 
31.1 26.7 

31.3 
31.6 
31.5 

31.2 

31 
31.8 
31.7 

i  32 

31.7 
32.1 31.9 

31.7 
31.3 29.7 

1  31.2 

°C. 

22.3 

22.2 22.9 23.3 

23.4 
24.1 24 

23.8 
23.9 23 

23.3 
23.7 

22.3 

23.2 
23.3 
23.9 
21.8 

23.4 
23.2 22.3 
23.1 

23.6 
23.3 

24.7 
23.9 23.7 

23.9 
23.7 
23.5 
24.1 

23.2 

P.ct. 
97 
96 

97 

93 

95 

97 
97 

97 

96 
95 
93 
97 
93 
93 
93 
95 
95 
93 

95 
97 
97 
95 
96 
93 
93 
95 
96 
95 
95 

92 

95 

p.ct. 

67 

69 
70 
71 

71 

91 

81 

70 

81 

72 

74 

71 

67 

71 
67 

83 

69 

72 

69 
73 

69 

71 

70 

79 
69 
71 

72 

71 

72 

86 

67 

0-10. 

6 
8 
4 
5 

1     6 

i  t 

9 
10 
4 
5 
8 

1     4 

4 
3 

10 
2 
2 
4 

10 

6 
6 
4 
9 
5 
3 
2 
5 
6 

10 
6 

0-10. 

5 
7 
6 
5 
8 
9 

10 

8 
9 
7 
6 
6 
5 
7 
5 

10 

4 
6 
7 
8 
8 
5 
9 
6 
6 
4 
7 
8 
8 
9 
4 

mm. 

'23'i" 

'15""
 

5.1 

4.3 

10.4 

'33'8" 
9.9 6.9 

9.4 

"L3" 

36.1 4.1 
______ 

"6"9' 

4.3 

6.4 
17 

•  a. 

=  iia.O^#^p. 

=  a. 

=  iD.  po  a. 
=  n  a.  uyO  p. 
=  #  a.  #  p. 

=  •  a.  0  •  p. •  a.  <^  p. 

0  •  a.  p. 

=  n  a.  T  <  P- 

=  rLa. 

n#2QOa.Op. 

=  £L  a.  <^  p. 

!  =iia. 

j  =  n  a. 

r^  #  a.  d  p. 

=  iia.  #  <  p. 

0  =  -Q-a. 

=  n  a.  #  p. 

/-  #  a.  #2  p. 

#2  =  /-  •  a. 

=  D.a. 

=  n  a.  0  p. 

^•°=a.Ga.p. 

=  n  a.  0  p. 
=  110  a. =  n  a.  ̂   #  p. 
=  n  a.  vj^  <  p. 

•  =  rLOa.«op. /"•Ta.^s,  p. /-  •  a.  <,  p. 

34 
24 90.1 64.3 6.7 

1 
7.3      

Ui 

1 
23.4 95 72.8 

1  5.7         6.8      -i  40.7 1 

|195
 

1 

1  30  days  of  observation. 
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PALANOC. 

[0  =  12°   22'  N;   X  =  123°  37'  E] 

ROMBLON, 

[0  =  12'*  35'  N;  X  =  122*'  16'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

If. 

^|a 
G  ̂ 03 

Miscellaneous. 

1 

1 Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

^ga 

n ^B a a g 
d 

(M 

•^a 

03  ;3 

;^a 

ii 
^a 

a 

CO 

a 
d 

(M 

a 
CO 

a 
ft 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 15 16 

17 18 
19 
20 
21 

22 
23 
24 25 
26 

27 28 
29 

30 
31 

Mean 

Total 

°C. 

34.2 84.2 
34.2 35.5 

34 33.8 

35 35.2 
30.4 29.8 

33.5 

33 
33.4 
33.5 
33.5 
32.5 
30.5 
33.6 
33.2 
34.2 
34.2 
34.5 
34.4 
33.4 
33.8 
33 

34 34.2 
34.2 
34.5 

35 

26.2 
25.4 26 

26.4 
26.2 
26.5 
25. 6 

26 
26.2 

24 
24.8 

25.2 23.8 
24.6 

26 
25.4 

26.2 
25.2 
26.2 
26 26 
25 

26.4 
26.4 
25.6 
26.2 
25.6 
26.2 
26.2 

P.ct. 

92 
90 

93 

96 

92 
91 95 

95 99 
92 98 
96 
98 

95 
97 93 

95 
98 

94 
88 

94 
93 95 
98 

98 98 

92 
98 

95 
92 88 

P.ct. 
53 
66 

"56"' 

61 

"68"'
 

57 

88 

91 
63 
73 

62 62 
61 

74 90 

~69"'
 

59 

88 
88 

75 

0-10. 

6 
8 
8 
8 
9 
8 
8 
9 10 

8 
10 
10 
8 
8 
7 
7 
8 
8 
8 
8 
8 
7 
7 
7 
7 
9 
8 

10 
8 
6 
6 

0-10. 

8 
7 
6 
6 
8 
8 
9 
9 

10 9 
9 

10 

8 
7 
6 
9 
9 
8 
7 
7 
8 
4 
9 
8 
7 
8 
8 

10 
8 
9 
6 

mm. 

16.8 

"3'3' 

'10^9' 

"I'.T 

2 "l5" 

.3 

TP. 

'TP. 

Tp. 

T  p. 

Tp. 

Tp. 

^P. 

Tp- 

Tp. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 

19 

20 

21 
22 
23 
24 
25 
26 

27 
28 

29 

30 

31 Mean 

Total 

33.1 

34 
34 
34.8 

34 

33.4 31.9 

31.2 
30.2 

31.2 30.7 

32.5 32.6 

33.1 
32.6 
32. 2 
32.2 

32  2 34.4 34.1 

35.4 35.3 
33.3 
34.3 
34.9 
34.7 
33.3 

32 

31 

32.6 

31.5 

25.8 

25.8 
27.4 

26.2 26.8 
25.6 

27 26.3 

25.4 23.6 

24.4 
25.1 25. 5 

25 
24.2 
24.2 
24.8 
24 

24.4 25.4 25.5 
25.4 

24.4 
24.7 
25.7 

25.7 
24.5 25 

24.9 

25.1 
25 

P.ct 
83 

83 

82 

83 

82 

90 

83 

92 
96 
96 
96 

86 

94 

93 

96 

94 
93 
93 

92 

81 

81 
88 

92 

91 

85 
92 
87 

93 
93 
89 

92 

P.ct. 

62 

54 

67 
57 

62 

66 

74 

74 

88 

70 

76 
74 
71 
70 

72 

61 

69 
71 
61 

61 
53 

50 

73 

64 

63 

57 

66 

67 

75 

62 

73 

0-10. 

I 
3 
4 
5 
6 
8 
9 
8 
9 
6 
7 

10 
4 

10 

4 
5 
5 
6 
4 
2 

10 

10 

7 
9 

10 

8 
10 
10 
8 

10 

0-10. 

4 
4 
1 
3 
5 
3 
8 
8 

10 
7 

10 

10 
10 
5 
8 
6 

10 
5 
1 
1 
2 
1 
6 
6 
6 
5 
8 

10 
8 
2 
7 

mm. 

______ 

'24~9' 

.5 

3.3 

3.8 6.6 

.5 

"ls' 

.3 

______ 
.8 

"7^6' 

.5 

.5 

55.4 

___ 19.3 

"'Ts' 

^°  a.  p.  <  p. 

/-^OP. 

<°#TP. 

<g  p. 

0=^#2^2p. 

0°  a.  0-  d  p. 

O°#°a.doi^20 

do#oa.p./'o<,2 

=°-^„a.  <#op. 
<,°pOa.  <  p. 
#°  a.  p.  <,  p. 

ii°#°a.  ^op. ^°a.  ̂ p. 

da.  ̂ 2  p_ r^2  0°a.p.p°p. 
do  a.  ̂ °p. 

^°P. 

r4  /°  a.  p. 

/-^  m^  m  p. 

m  a.  p.  d°  p. ^°#°p. 

pa./o#oT°<° 

d°«°r^a.r^#2 

iip°  a.  do#or^o 

T  ©^a.  <ju/Q~p. 

<  do  /-o  p. d  #  a.  0  ̂ ^  p. 
33.6 

25.7 94.5 70.2 8 
7.9 

33 25.3 

89.4 66.5 7.1 

5.8 

84.4 129.6 

LAOANG. 

[</)  =  12'»   35'  N;   X=:125''   01'  E] 

GUBAT. 

l(t)  =  12''  55'  N;  X  =  124«'  08'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

« 
c 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

If. 

^sa 
C§?o3 

Miscellaneous. if a  I  a 
OS     1     d 

CO         1        (M 

a a 

•^a 

03  S 
:^a 

ii ^a 

a 

CO 

a a 

03 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 

17 18 
19 

20 
21 
22 23 

24 
25 26 

27 28 

29 
30 

31 

Mean 

Total 

31.1 
31 
31.1 
31.3 
31.2 
31.1 
27.8 

29.4 
29.6 
30.7 
30.6 
32.4 
31.5 
31.1 
31.1 
29.4 

31 31.7 
30.8 

31 32.2 
32. 5 
31.5 
30.6 

32.2 
32.8 
31.7 
31.7 
32.3 
31.2 
32.7 

22.6 

22.4 
23.7 23.8 

23.8 
23.9 
24.1 
24.1 
24.8 

23.2 
23.3 
24.2 
23.2 

22 23 
23.9 
23.3 

23.4 
22.5 
22.4 
23.3 
23.5 

23.6 

24 23.9 
23.8 
23.5 
24.3 
24.1 
25.1 
24.5 

P.ct. 

87 
92 89 95 
90 
93 
97 

95 90 

92 94 

84 89 93 

84 93 

92 96 
95 
96 

97 
96 96 

96 
96 
96 

96 
95 

87 

87 

86 

P.ct. 

73 
70 
69 

71 78 
94 
90 

82 
83 68 
74 
70 68 

70 
64 
96 

69 
73 

66 88 66 

64 
70 

77 
76 
79 
74 73 
68 
76 

67 

0-10. 

3 
5 
5 
5 
8 
7 
8 
5 
9 
5 
7 
7 
5 
3 
3 
7 10 

2 
3 
2 
3 
3 
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7 
3 

.  2 

3 
8 
8 
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4 

0-10. 

6 
7 
6 
6 
8 
9 

10 
7 
8 
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8 
8 
6 
7 
5 

10 6 
7 
3 
9 
5 
3 
8 
8 
6 
5 
7 
9 
6 
8 
5 

mm. 
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3 
1.3 
.8 

5.1 1.3 
7.6 

12.7 4.8 

6.6 
.8 2.8 

"12^7" 

2.8. 

'is'" 

1 
1 2.3 

6.6 2.8 

.3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 

15 

16 
17 
18 
19 

20 

21 
22 
23 

24 
25 

26 
27 
28 
29 

30 
31 

Mean 

Total 

32.1 
31.6 
35 

32.2 32.1 

31.1 

31 
30.8 
28.1 

31 31.1 31.5 

31.9 
31.8 

31.6 32.1 

32 
32 
32.1 

32 
32.4 
32.2 
31.8 
31.9 31.8 
82.1 

32.5 
32.1 
32.5 

32.4 

32 

°(7. 

25 
24 

23.2 
24.8 
25 

24.8 

25.1 24.8 25 
23 

22.2 
25 
24 
24 
25 

23.1 
24 

23.3 25 
25 
25.1 
24.5 
25 

26 
26 

25.5 

25 

24.1 
25.1 

25.2 25.3 

p.ct. 
p.  ct. 

0-10. 

8 
7 
8 
5 
6 
8 

10 
8 

10 
8 

10 
10 

6 
8 
8 
8 
8 
6 
8 
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8 
7 
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8 
8 
8 

10 
8 

0-10. 

6 
4 
6 
5 
8 
8 

10 

6 
10 
5 
6 
5 
5 

1 
9 
6 
5 
5 
5 
6 
5 
5 
5 
4 
5 
6 
6 
5 
8 
5 

mm. 

______ 

______ 
23.6 
7.6 

"54~i' 

2.5 

_____ 

•  <p- 

^^\.  <  p. 

v.. •  a.  ̂   p. 

<,  P- 

<^  P- 

<  p. 

^  P- 

T  a.  p.  ̂   p. 

•  r^p. 
rz  a. 

— 

_   _  _ 

  «. 
  c. 

wp. 

dp. 

31.2 
23.6 

92.4 74.4 5.2 7 31.8 24.6 7.7 6 

95.3 105.5 
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SUMAY,  GUAM  (Ladrones  Islands). 

[(^  =  13°   24'  N;  Xr=144°   38'  E] 

CALAPAN.                                                     1 

[<^=:13°  25'  N;  Xr=121°  11'  E]                               ! 

Tempera- ture. 
Relative 
humidity. 

1 
Cloudiness,  i 

'J 

Is  i 1 

Miscellaneous. 

1 
Tempera- 

ture. 
Relative humidity. 

Cloudiness.  | 

Day. 

1^ 

ii 
a 

a  1 

ft  i 

a  ;  a  ! 
«5        1       C^        ;C 

Day. 

'i<  a   -a  a 

II   SI 
a  1  a of               ft 

CO         j        (M 

a 
d 

CO 

a. 

ft 

^.S«|  Miscellaneous. 

g  a;  c3  j 

1 
2 
3 
4 
6 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 
17 18 

19 20 
21 

22 23 

24 25 
26 
27 
28 
29 

30 

31 

Mean 

Total 

29.4 
30.6 
29.4 
30.2 

31 30 31.8 

.31 

31.4 

31.4 30.2 

31 31.6 31.8 

31 
31.4 
31.4 

32 31.6 
31.6 

31.4 
29.4 

31 
30.2 
30.2 
30.6 
31.4 
31.8 
30.6 

31 30.6 

24.6 
25 

25.8 

25.2 
25.4 
25.6 
25.4 
24.6 
25 

25 24.8 

25.6 24.8 
22.6 
22.6 

25 
26.8 
25.6 

25.8 
23.6 26 

25.4 
25.6 
23.8 
25.6 

25.4 
25.4 
25.4 26 

23.6 
24.4 

P.ct. 

84 

83 

92 89 

84 

84 

83 

92 
84 79 
81 

84 83 

79 69 
79 

73 

84 84 
81 

77 

83 
77 
87 

84 
84 77 
84 
84 

81 88 

P.ct. 70 

68 76 
67 
59 
66 58 

62 66 
66 63 
60 
66 
50 
53 
53 
57 
60 
56 

53 
64 77 59 

74 78 
66 

62 
65 65 

76 63 

0-10. 

2        : 4 10     1 
10      i 

2 
8 
3 10 

3 
4 
2 
4 
6 10 

1 
1 
1 
2 
6 
1 
1 
1 
2 
1 
6 
2 
1 
1 
1 
6 10 

0-10.  i 

3  1 

8  : 

10  j 

3  1 

4 
10 

t 5  i 

6 
4 
5 
4 
4 
3 
1 
4 

5  i 

4  \ 

3 

7  ' 

8 
3 
8 

5 
 ' 

4 

V 

2  1 

7  ; 

8  : 

mm. 
5.1 2.5 

8.9  1 

"2^5"  1 

8.9  1 

1.3  1 

"""8~ 

1.3 

14 

"el" 3 

.5 

! 

i 
] 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 

16 
17 
18 
19 
20 

21 

11 

24 

25 
26 
27 
28 
29 
30 

31 

°a  1 

32.2  ! 

32.8  1 

32.1  1 

32.5  1 
32.6  ; 

32.7 32.3 

32 

33 
31.7 
31.1 

32 

30.5  i 

31.5 

32 

32.4 

30.2 
31.5 
32.6 

32.2 
32.8 

33.2 
32. 6 32.8 
33.6 82.  2 

32.6 32.  6 

30.1 32.1 

32.1 

25.1 

22.8 
24.5 

24 

24.4 
24.5 
23.9 23.8 

23.9 23.5 

22.2 
23.5 

24.4 

24 
22.5 

23 

24.8 

24.4 23.5 
22.9 
23 

23.4 
22.7 

23.4 
24 24.8 

23.4 23.5 

24.2 

24 

22.7 

P.ct. 

82 

85 

93 

93 
94 
92 
95 
92 

98 

94 

95 

92 
95 

92 

84 

87 

88 
93 

91 
81 
88 
91 
86 
85 

91 

90 

91 

87 

93 
94 
91 

P.ct. 

73 

67 

69 

74 

58 

70 

65 

72 

72 
68 
70 
71 
81 
72 

70 

67 

84 

69 

69 

64 

63 
66 
67 

60 
69 

74 

81 

73 
75 

66 

66 

0-10. 

9 
8 
8 
9 
9 
9 

10 

9 
9 

10 

9 

10 

10 

10 

9 

10 

10 

10 

8 
8 
8 
9 
6 

30 
10 
10 
10 

10 

10 
10 
9 

0-10. 

9 
7 
3 

8      . 

8 
7 
7 
7 
9 
9 
9 
8 

10 
4 
5 

10 
10 
7 
8 
3 
7 
4 
8 
8 
8 

10 
10 
8 

10 
7 
8 

! mm. 

30.5  i 

5.6  : 

5.8  i 

6.9  ! 

20.6  i 

24.4  ! 

18.5  ; 
114.3 

11.2  i '30^5' i 

.8  1 

2       ' 

1.5  '\ 

______ 

"'i'3' 

1 

1.5 

20.  3 

<  a.  0  p. •°  a.  m'  0  p. 

•  r  a.  0  p. 

•"k.  d  T  p. 

=  a.  0  a.  p. 
P°  a.  0  p. 

r^°a.Op.     • 

T  a.  #2  j-g  p. 

i.p. 

•  Ta.  Op. Tda.  Op.       i 

r-3a.  TP. 

Op. 

0  p. 

^P  a.  d  0  p. 

0  a.  p.  p  p. 

#°a. 

<P. 

Op. 
o«°p. 

da.  Op. 

d  a.  0  a.  p. 

30.9 
25 

82.3 63.8 3.9 5     60.3 Mean 

Total 

32.1 
23.7  1  90.4 69.8       9.2  1     7.6  1   

297. 7 

i 

VIRAC. 

[</,  =  13°   35'  N;  X  =  124°    14'  B] 

NUEVA  CACERES. 

i(t)=zl3°    37'   N;    X  =  123°    11'   E] 

Day. 

Tempera- ture. 
Rerative 
humidity. Cloudiness. 

^§a 

c'§=03 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

5Sd 

•pa 

S 
CO 

a a 
03 
to 

a 
ft 

si 
;^a 

sa 

a 
d 

CO 

a 
ft 

a      a 
d           ft 
CO              c^ ^  fl  a 

c'§d 

"SrQCO 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 13 

14 
15 
16 

17 18 

19 

20 
21 

22 23 

24 
25 26 
27 
28 
29 

30 

31 

Mean 

Total 

31.6 

32.4 
32.7 
32.4 
32.6 
33 

31.7 
32.1 

32.2 
31.2 32.9 

31.4 
31.9 
31.8 

32 32.4 
31.7 
32.2 
32.1 
31.9 
31.6 
32.2 
32.4 
32.5 
32.7 
32.7 
32.2 
31.1 
31.5 

32 
32.2 

23.3 

23.2 

23. 2 23 

22.8 

24 
23.7 
23.5 
24.2 
24.1 
23.9 23.8 
23.8 

22.3 

22.4 
22.5 
24.8 
27.2 
24.4 
21 
24.3 25 

23.6 
24 
24.1 
24.9 
24.9 23 
27 

25.1 
23.6 

P.ct. 
96 100 

95 
99 
99 

94 94 97 98 

96 
99 
96 
98 
98 

98 
96 
97 
88 97 
97 

88 
91 
97 98 
97 
98 98 

98 
92 90 

98 

P.ct. 
73 

72 
72 
74 75 
71 
72 

74 85 
78 
78 
80 
78 
79 
78 
87 
80 78 

76 

75 
80 83 
79 77 

82 79 79 

82 

82 
89 
84 

0-10. 

7 

.8 

8 
4 
8 
8 
9 
9 

10 
9 
9 
9 
8 
4 
7 
9 
8 
8 
8 

•  8 

9 
7 
7 
9 
8 
8 
8 
8 
9 
9 
8 

0-10. 

3 
5 
6 
5 
8 
8 
9 
8 
8 
8 
7 
8 
8 
7 
2 
9 
6 
7 
8 
3 

7   • 

■    7 

8 

6. 

3 
4 
4 
9 
4 
8 
8 

mm. 
? 

4.6 

.5 

.3 3.8 5.8 

6.4 6.4 
26.2 

.8 .3 
6.4 
1 

"9~7' 

1 

10.4 

14.5 

8.4 

l5'
9" 

9.4 
2.5 

3.8 2.3 

d  o2  a.  #  ̂   p 

#  a   ̂   p. 

#°da. 
#°  a.  <,  07  u,'  p. 

d.  r^2  0  T  a?  ̂ ■ 
•°Ta.eC#0 
#dr>a.  0#p. 
d°^2a  r-g^op 
/'•2d=^<jd. 

eo<p. 
•°  a.  <^  #  p. 

•  d  a.  00  <,  p. #°=°a.oo<p. =°  a.  00  p. 

<  p. 

ood.  a.  #0  p. ii°do#Oa.  <p. 

<  p. 

00  p. 
00  a.  p. -^/-•a.  ̂ #p. 

#°  a.  oop. 

^^/'•OP. •°  a.  C  p. 

#  ̂   d°a.  ̂   p. 

T  ©^0  ■<  •  p. 0  d°  a.  <  #  p. 
•°  r^  a.  ̂   #  p. 

•  a. /-©d^p. 

<  p. 

I 

1 
2 
3 
4 
5 

1          6 

i          7 1          8 

1          9 
10 

11 
12 
13 
14 
15 
16 

17 
18 
19 
20 

21 

22 
23 

i        24 

\        25 
\        26 

1    11 \         29 
i         30 

1         ̂1 

Mean 

Total 

33.5 
33 34.5 

34 

33!  1 
33.4 

31.4 
34.2 
34.2 
33.2 
33.8 
34.9 

33.8 33.6 

33.6 
34.8 

35 
33 33.6 

35.2 
35.3 34.6 
35.6 

34.4 

34 
32.7 
34.1 
34 

30.1 

21.7 
20.6 
20.8 

21.4 21.6 
22.1 
22.6 
22. 3 22.6 
23 

22.6 
22.5 22.3 

21.7 

■  21.9 

22 

23 

22.9 

1  22.3 

1  18.8 

•  21.1 

i  22 

i  22.6 

21 

22.3 
23.3 
23 

23.7 
22.7 
24.3 22.6 

P.ct. 

99 

p.ct. 

89 

1 
0-10.  \  0-10. 

3      1     8 

6      1     8 

mm. 

21.1 •-  T°  p. 

99 
99 

98 

98 
99 

"99""
 

1  98 

'99"'
 

98 

97 
97 
99 
98 
98 
96 
97 

98 
93 

98 

97 

97 
96 
95 

90 

95 

82 

:::::: 
97? 

92 

95 

88 
82 

73 

61 

60 

!  59 

88 

51 

60 
72 

69 

64 
66 

~72 

64 

63 

68 

54 81 

3 
3 
7 
6 
6 
7 
9 
8 
8 
8 

1"
 

!     8 

1^ 8 8 
5 
5 
5 
5 
7 
7 
6 
6 
9 
8 
9 
5 

8 
7 
8 
9 
7 
9 
9 
8 
9 
8 
9 
8 
7 
9 
9 
7 
6 
7 
8 
7 
7 
8 
7 
8 
9 
9 
8 
6 
8 

"22' 9" 

'i2"7" 

3.6 
"774' 

8.5 

8.4 14.7 
1 

'30~5" 

T°P.^ 

T°d^o
°p^' 

dT°a
. 

•°TP
. 

•°p.
 

•  Op. 
•  Op. 

Op. 

•°  T°  p. 
d  a.  #°  0  p. 

•  T°p. 

pp. 

T°P. 

•  Tp. 
32.1 23.9 

96 
78.4 8 6.5 33.8     22.2 97.2 

72.9 6.8 7.9 

151.7 
133. 1 1 

^  30  days  of  observation. 
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BATANGAS. 

iftt-lS"  45'  N;  X  =  121*'   03'  E] 

SILANG. 

i(i)  =  14:''  14'  N;  X  =  120*  58'  E] 

Day. 

Tempera- ture. 
Relative 

.humidity. Cloudiness. 
^aa 
"5gX2cO Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

Miscellaneous. 

11 

CO 

a 

CO 

a 
ft 

Ma 03  13 

^a a sa a 

03 

CO 

a 
ft 

a 

03 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 
17 18 

19 
20 21 

22 23 

24 
25 26 
27 
28 
29 
30 

31 

Mean 

Total 

36.6 

35 
36.7 

36 
35.8 

36 36.2 
36.3 
33.3 
31.8 
34.6 
33.8 
34.8 

35.3 
35.6 

34.2 28.6 

33.4 
34.7 
34.8 
34.7 
34.9 
34.8 
35.9 
35.2 
33.4 

33 
33.2 
30.3 
33.8 
33.7 

21.7 22. 3 

23.8 
23.7 
22.3 
22.8 

23.2 
22.7 
22.3 

22.4 
21.5 

23.6 
22.9 

22.4 
22.3 
22.8 

23.2 
22.5 
22.3 

22.4 
22.5 
21.4 

22 22.8 
22.9 23 

22.7 

22.8 
23.1 
22.3 

21.2 

P.cL 
90 
92 88 

85 

91 
92 
89 

91 
95 

97 97 
97 

96 

92 97 

95 97 97 
95 

93 
90 95 

94 95 

97 93 
93 
97 93 

92 97 

p.ct. 49 

56 
49 

56 59 

54 55 49 

92 

82 
55 
73 
78 

51 
51 60 

93 58 

57 42 

56 
55 

56 55 
56 
66 
66 71 

77 60 
60 

0-10. 

3 
6 
6 
4 
2 
3 
7 
5 
3 
9 
5 
9 
6 
6 
5 
5 
7 
7 
4 
3 
6 
6 
5 
7 
6 
5 
6 
9 
7 
7 
5 

0-10. 

7 
7 
4 
8 
8 
7 
7 
7 
8 
9 
5 
6 
9 
5 
6 
6 10 

5 
6 
3 
6 
6 
5 
6 
6 
7 
7 
7 
7 
7 
7 

mm. 

1.3 

""5" 

"26^2" 36.3 
18.3 

1.8 
1.3 

'"'3' 

29.5 
41.4 

~'T5" 

.5 .5 2.3 

24.4 

OCp. 
T  a.  0  p. 

TP. T  P°  a.  r^  p. 
•2  02  p. 

•  T2p. 

•  a.  #2  r^  p. 

•°Ta.OTp. 
^T  a. 

Odp. 

1     #2  p. 

•^OP. 

r^  a.  #  0  p. 

<,P. 

d°  a. 

Op. 

/'•Ta. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 
15 
16 

17 

18 

19 
20 

21 

22 
23 
24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

31.5 31.8 

31.6 
31.6 

31.5 31.7 

31.7 31.8 

31.4 31.8 

31.9 
31.9 

32 

32.2 
32.2 
31.3 31.7 

31 
30.8 

31 
31 31.4 31.6 31.8 
31.8 

31.2 31 

30.7 30.5 
30.5 
30.2 

22 

22 

22.1 

22.2 
21.1 
22.3 
22.5 
22.3 

22 

22.2 22.5 
22.5 

22.2 
22.6 
22.7 
21.5 
21.7 21.8 

21.4 21.5 
20.8 

21.6 20.5 

21.8 
21.5 
21 

20.9 
20.6 
21 

21 
20.7 

p.ct. 
97 
98 

98 

97 

98 

98 

99 
99 
98 

98 
97 
98 

98 

98 
98 
98 
98 

98 
98 

98 
98 
98 
97 

98 

98 
97 
98 
98 
98 
98 
98 

P.ct. 
60 

59 
59 

59 

60 
59 
59 
59 
60 
59 

60 

60 

59 

59 
59 
60 

59 

59 

59 
59 

61 
61 

60 
60 
60 
60 

60 
61 

60 

60 

0-10. 

7 
5 
3 
7 
7 
6 
5 
2 
6 
5 
8 
7 
8 
5 
2 
7 
5 
6 
9 
3 
5 
7 
8 
8 
9 
6 
7 
9 
5 
6 
8 

0-10. 

8 
8 
6 
8 
8 
3 
6 
8 
6 
8 
8 
7 
9 
6 
3 
8 
7 
7 
9 
5 
6 
8 
8 
8 
7 
8 
8 
7 
6 
8 
7 

mm. 

"Ks 

29.2 

"4372" 

~lo.i 
'Kl 

"29'"' 

44.2 22.9 

18 
5.8 

T°P. 

/-o  a.  d  0  p. 

T°P. 
•°T2p. 

/'Oa!'#2jop. 

Op. 

/'Oa.#2-j-p. 

^°P. /'°a.#2jop. 

/-^  a.  p. 

/'°  =  a.#2y2p 

{?■
 

/'°a. 

T°a.  <p. 
T°p. 

•2T2p. 

•°p. 

/-o  a.  p. 

34.4 
22.6 

93.6 61.2 
5.6 

6.6 31.4 

21.7 

97.9 
59.7 

6.2 

7.1 

185.1 
260.8 

SAN  ANTONIO. 

[(/,  =  14°   22'  N;   X  =  121°   32'  E] 

TARLAC. 

[(/,  =  15°    30'  N;  X  =  120°   35'  B] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

l|a 
Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. 

CO  t»0 

^.aa 
Miscellaneous. 

a CO a 

(X 

a 
CO 

a 
ft 

;^a ii ^a a 

03
* 

CO 

a 
ft 

a 

03" 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 
14 
15 
16 17 
18 

19 20 
21 

22 23 

24 
25 

26 
27 28 

29 

30 31 

Mean 

Total 

31 31.5 
31.6 
31.5 
31.8 
31.7 
30.8 
33.3 
30.1 
31.9 
33 29 

31.9 
33.4 
32.4 
30.2 
32.6 

32.5 
33 
31.5 
32.4 
33.7 

83 
31.6 
31.8 
32.3 
32.2 
28.6 
29.7 
30.5 
31.5 

21.5 
22.5 
22.3 

21.5 
21.1 
21.3 
21.6 
20.9 
21.5 
20.5 
22.1 

21.4 
20.9 
18.3 
20.8 
21.1 
21 

21.6 
20.5 
20.6 
21.4 
19.8 
21.9 
22.5 
20.1 
19.7 
21.8 
20.9 
22 
21.6 
22.1 

P.ct. 

95 

95 96 

92 
98 

97 
99 

89 98 

90 
97 
96 
98 
98 
97 
98 
98 99 
96 

97 
96 98 

96 

94 98 
96 
97. 
98 

90 96 

90 

P.ct. 
63 
59 
66 
71 
72 

69 69 
58 
92 
68 

80 

82 85 
52 
61 

87 
62 59 57 
61 

67 60 47 69 

90 78 

94 

84 
73 

66 66 

0-10. 

10 
1 
3 
1 
9 
6 
8 
5 

10 5 
9 
7 

10 
8 

10 6 
10 

10 3 
1 

10 5 

10 10 
9 

10 8 10 

9 
7 
3 

0-10. 

3 
4 
5 
1 
5 
7 10 

9 
10 
10 
8 

10 10 

6 
8 

■    9 

10 
5 
5 
3 
6 
9 
9 
7 
8 
9 
8 

10 
10 
3 
5 

mm. 
27.9 

'23'6~ 

~"6~4~ 

5.3 

3.3 

~~7"4' 

"3T 

11.2 19.8 2.5 

10.7 

•  p. 

r>p. 
r-^  a. 

r^  a. ^a.  #p. 

•  a. 

r-,  a.  p. 

^PP. 

•  a. •  p. 

•  p. 

• r>p. 

•  p. 
•  p. 

•  a.  p. 

•  p. 

•  p- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 

15 

16 
17 

18 

19 
20 
21 

22 
23 

24 
25 

26 
27 
28 
29 

30 
31 

Mean 
Total 

1 

34.8 

35.7 
36.4 
37.2 

37 35.7 36.5 
35.6 

36.6 
34.2 
33.8 

33.8 
34.2 
32.9 
34.8 
34.4 

36 33.1 35.1 
35.2 

35 

35.8 

35.5 
35.1 34.5 

35 
33.6 
32.8 

33.2 32.8 

33.8 

23.3 

23.9 22.6 

23.5 
22.5 

23.1 23.3 23 

24.3 

23.2 22.8 

24.1 22.7 

23.8 

23.4 
24 

25.1 23.9 

25 

23.5 
22.8 
24.3 

23.3 
24.2 

23.2 
24.4 23.5 23 

24 
23.3 23.8 

P.ct. 
95 
95 
96 
93 
95 

96 

96 
97 
95 

95 
97 

97  
■ 

97 
96 

97 

■94 '92 

93 

97 
96 

95 
94 

97 
97 
97 
96 
97 
98 
96 
97 

94 

P.ct. 

54 

49 

51 
43 

46 

59 

49 
48 

49 
70 

61 

59 

58 

68 

55 

61 
49 

71 
55 
53 
53 

54 

51 
50 

56 
74 

68 

66 

82 

61 
57 

0-10. 

3 
4 
0 
4 
0 
1 
1 
3 
4 

10 

5 
8 
2 
3 
2 
3 
3 

10 
2 
2 
2 
3 

10 
10 

10 

5 
6 

10 
10 
4 

10 

0-10. 

7 
4 
4 
6 
5 
7 
4 
4 
4 

10 
4 
7 
6 

10 
4 
7 
9 

6-
 

4 
3 
2 
2 
2 
2 
4 
9 
9 
8 

10 
9 
7 

mm. 

5.3 
3.6 

.8 

61 

'Kl' 

______ 

52.1 

.5 10.7 7.9 

13.2 

8.9 

~i7l~ 

""8" 

.8 
8.9 "3^8" 

4.3 

2 
14.5 

=°a.^#°<,p. 

11  a.  0  0°  p. 

02^-0^  p. 

n^a.niV°# 

oVp. 

02  /-  d  #  p. 

=  a.  0  d2  p. 
==^a.O/'°#p. 
0°  do  #0  p. 0°  •  p. 

=°a.OV°«P. 

n  a.  m  d°  #  p. 

#a.  <°p 

-a=°a.  <,°p. 

-Q.=°a.  <,°p. n.  =  a.  riip. 
n.  =°  a.  0  p. 

•=a.r^/'°#p. 

=2  a.  0  #  p. 

<°p. 

i:L=a.doo/°# 
=  0  a.  0  •  p. 

•  dOa.r^#op. 
r3^°«p.    . 

/-o  a.  p.  0  p. 

/-o  <jOa^2^p. 

31.7 21.2 95.9 69.9 
7.2  i     7.2 

34.8 23.6 95.7 
57.4 

4.8 5.8 

1 121.9 243.3 
1 
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BAGUIO. 

l<i>  =  lG°  25'  N;  X  =  120°  36'  E] 

SAN  FERNANDO  UNION. 

[</)=:16''  37'  N;  X  =  120''   19'  B] 

Day. 
Tempera- ture. 

Relative humidity. 
1 

Cloudiness. 
1 

^ga 

i 

Miscellaneous. 

1 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

5!  as Miscellaneous. 

as  P si 
oj to 

a 
d 

a 03       i 

O       j 

a 
d 

•«a 

sa u 

sa 

a 

03 

0 

a 
d 

a 

03 

«o 

a 
d 

1 
2 
3 
4 
5 
6 
7 

1 10 

11 
12 13 

14 15 
16 
17 18 
19 
20 

21 
22 23 

24 25 
26 
27 28 

29 
30 

31 

Mean 

Total 

°c. 

22.1 
22. 5 
22.6 

22.2 
22 
22.5 24 
23 
23 
23 

22.5 
22.5 
21.8 
21.5 23 

23.6 22.8 

23.6 
24.2 
23.5 
24.5 
23.1 
23.5 
24.5 23 

23 

22.6 23.8 

21 24 

22.7 

°C. 

15 

15.4 16 
15 

15.4 
15 

15  ' 
15 

16  • 

15.6 

15.4 

15.2 
15 

14 15 

15 
16.3 

15 16 

15 
15 

15.6 
16.5 
15.8 

15.4 

16.4 
15 
14.2 

15.4 
12.4 15 

P.ct. 96 

95 
71 

95 91 
96 

97 
78 

98 
90 88 

86 90 

99 

84 
84 95 
78 
95 97 

94 96 86 

95 98 

89 
94 
91 95 

82 
71 

P.ct. 
91 

92 85 
95 

84 93 
83 
93 
99 

92 
82 93 
96 

99 86 
83 
96 
84 
83 
77 78 

84 

84 

7L 
85 
86 

85 

82 81 88 
81 

0-10. 

4 
4 
3 
3 

4  i 

2  i 

2 
3 
3 
4 
3 
7 
5 
6 
4 
5 
9 

10 

3 
4 
5 
4 
3 
8 10 

5 
7 
9 
5 
4 
6 

0-10. 

10 
10 

10      ' 

10      1 

10      1 

10 
10 

10 
10 9 
6 

10 10 

10 
9 
5 

10 10 

7 
5 
4 

10 
8 
9 
6 

10 
9 
9 
9 
7 
6 

mm. 
2 

.8 
15.7 
1.8 

'Tfl 

17.8 2 

8.4 

45.7 

14.2 
11.7 

54.6 141.7 
'"2~3" 

5.1 

'20^3" 

'i5"2" 
34.8 
46.7 27.7 
4.1 

idTp. 

ffl- 

d  =  rA  p. 

sdTp. 

i§Tp. 

•  p- 

=  #p, 

•2#°p. 

d  a.  =  p. 

=  P- 

=  a.  p.                  1 
/-•p. 

d  a.  =  p. 

•  P. 

•  =  P. 

•  p. 

•  p- 

=  P. 

1 
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LAOAG. 

[0  =  18''  12'  N;  X  =  120''  35'  B] 

SANTO  DOMINGO. 

[(^  =  20*'  28'  N;  \  =  121''   59'  E] 
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^Ja 

•lis i 

Miscellaneous. 
Day. Tempera- 

ture. Relative humidity. Cloudiness. 03  be 
Sea 

si* 

Miscellaneous. a 

CO 

a a 

03
* 

CO 

a 

a, 

•^a 

03  !3 

^a 

Sa 

a 

as'
 

CO 

a a 

03
* 

CO
 

a 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 12 

13 

14 15 

16 17 
18 
19 20 

21 
22 23 
24 
25 

26 27 
28 

29 
30 
31 

Mean 

Total 

35.3 

34 32.8 
33.5 
33.3 
33.9 
33.6 
35.2 
35.7 
35 
35.3 
33 
34.9 
32.8 
33.8 
32.6 
34 
33.5 
34.5 
34.4 
34.9 
34 36 

34.3 

34.2 34.7 
31 

32.5 

32 
33.2 
33.2 

23.7 
24.5 

22.4 
23.8 
23.7 

24 24.5 
24.6 
24.7 
24.6 
25. 6 
23.9 
23.3 
23.6 
23.5 
24.7 
25.4 

25.4 
24.1 
24.6 
25.8 

24.4 
24.2 
23.8 
24.1 
24.4 
24.1 23.6 

23.8 
23.5 25 

P.ct. 
79 

84 90 

92 86 

91 91 
88 

89 
86 
88 87 

91 

94 
92 
94 
93 

91 89 

94 
82 86 

87 91 
87 

86 
96 

97 
96 
97 
92 

p.ct 
46 58 

65 
62 63 

60 
62 54 

58 

59 55 

76 55 

65 65 
65 
56 

72 66 51 

59 
57 53 

55 

55 58 
93 
71 63 

63 70 

0-10. 

0 
6 
0 
0 
1 
0 
0 
0 
0 
0 
7 
7 
4 
9 
2 

10 

5 
3 
1 
3 
0 
0 
1 
8 
5 
8 10 

10 

10 
9 
2 

0-10. 

5 
6 
2 

5 
2 
2 
1 
1 
4 
6 

10 5 

10 10 
6 
8 

10 5 
3 
4 
5 
2 
4 
5 
7 10 

10 
10 
9 
2 

mm. 

'i7'8" 

"Ti' 

1 
15.7 

8.4 
1.5 

1.5 16.8 

'37."3" 
24.9 

8.4 7.1 

=  a.  d  p. =°a.  O/^P. 
vP  p. 

n  =  a.  r^  p. 

op. =  a.  Ou>''^P- 
n  =  a.  T  P- 

=  a. 

=  a.T  p. 
=  a.  /-  O  p. 

0/d^"P. 

T2  0p. 

•  Op. •  a.  p.  TP• 

^•P• 

=  a.  O  p. 
=  a.  O  p. 

Op. r^  •  p. 
n  =  a.  ̂   p. 

Op. 
O  ̂   •  p. =  a.  0#p. 

op. 
=  a.  O^  p. /'a.u.^#2p. 
d/'#a.#Op. 
da.  0#p. 
d  a.  O  •  p. VI.     <    p. 

r^d  op. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

13 

14 
15 
16 

17 
18 
19 
20 
21 
22 
23 

24 
25 
26 

27 
28 
29 

30 
31 

Mean 

Total 

27.3 
27.5 
31.3 
31.5 

32.2 32.3 
32.3 

32.2 32.6 

31.3 
29.2 29 
30 

30.8 

30.4 

.26.7 

28.8 
29.8 

31.1 
31.5 
30.9 

31.4 
31.6 

31.4 32.3 

31.4 
23.9 

23.9 
26.9 
29.4 

30.4 

21.7 
23.5 

25.4 
25.3 

26.3 
26.7 26.7 
23.9 
23.9 
23.6 
24.7 24.5 

24.8 

25.7 
24.5 
23.4 21.9 
24.7 
25.9 

24.6 

23.4 
26.2 

24.2 24.1 
24.5 

24.2 
22.2 20.7 

21.9 
25.1 

25.1 

P.ct. 
78 

77 

86 

94 

88 

87 

87 
89 
95 

94 
87 

83 
80 

85 

85 

83 

78 

84 
94 

97 
95 

92 

93 
93 

93 

88 

89 
82 

90 

90 

85 

P.ct. 
63 

80 

77 
75 
71 

70 

77 
70 

72 
71 

88 

71 
74 

79 

88 
72 

70 

82 

81 

78 

84 

80 

83 

78 

77 

84 

89 
88 
83 
73 

79 

0-10. 

10 

10 
2 
6 
1 
3 
2 
7 
0 
6 
3 

10 

7 
10 

10 

10 

10 
10 
8 
3 
3 
2 
6 
7 

10 

10 

10 

10 

10 
10 
4 

0-10. 

0 

10 

1 
1 
3 
3 
3 
2 
8 
1 

10 
5 
9 
9 

10 

10 

t 
4 
3 
6 
3 
4 

10 
3 

10 

10 

10 

10 
9 
3 

mm. 

.5 

'23rr 

9.7 9.9 
3.6 

~ii~r 

10.4 
23.6 

44.7 30.7 3.8 

1 

po  a.  p.  r-  /'o  p. 

/-odoa.z-o^p. 

r>a./op. 

#a.  vp. 
V  a.  i/o  p, dva.O^O-Q- 

T°^p. 

nva.  =112  p. ii2dOa.Td-C^<i° 

ii2v/'a.=  <;,oii /'Oft.  =2  p. 

pOa./o<^2p. i/'°«°a.p02p. 

T°a.do#o^^op. 

#o  a.  p.  /-o  p. 

/-odo  <Op. /'°a.p.  <,p. 

/-oa.O^^^p. 

JUS  a.  ̂   2  £i.  p. 

ii2a.O°P-/'°a.p. 
nva.  =#p. 
v  =  a.  no  <,op, 
do  a.  u>o  j-j  p. 
/'°a.=0«p. 

O  /-^  •  d°  p. 
#a.  da.  p. 

y-oda.  p.  #p. 

d  a.  do  ̂ o  p, /'o^a./'op. 
/-o  a.  p.  =  <j  p. 

33.9 24.2 89.9 61.6 3.9 
5.5  !„_._. 

30 24.3 87.8 77.6 6.8 5.8 

145. 3 180.3 — 





.SEISMOLOGICAL  BULLETIN  FOR  MAY,  1909. 

By  Rev.  Miguel  Saderba  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

6,  19^  37"".  South  and  southeast  Samar.  Oscillatory  earthquake  of  intensity  IV  and  duration 
7^     It  was  likewise  perceptible  in  the  northeastern  part  of  Leyte. 

8,  22^  49^  18^*  Virac  (Catanduanes).  Oscillatory  earthquake.  Directio-n  EISTE-WSW; 
intensity  III. 

9, 19^  18"^.     Aparri  (NE  of  Luzon).     Oscillatory  earthquake.     Direction  N'-S;  intensity  III. 
14,  5^  0°^.  Northeastern  Mindanao.  Earthquake  of  force  III,  whose  area  of  greatest  intensity 

lay  between  Butuan  and  Surigao.     The  origin  of  the  disturbance  lay  probably  east  of  Butuan  Bay. 

14,  15^  4°^  20^*     Northern  Samar.     Earthquake  of  intensity  TV. 
15,  4*"  15°^.  Jolo  and  southwestern  Mindanao.  Earthquake  of  intensity  IV.  Its  focus  was 

probably  situated  in  the  western  part  of  the  Celebes  Sea.  The  microseismographs  at  Batavia 

registered  at  4^  18""  a  perturbation  of  not  far  distant  origin,  which  possibly  was  due  to  this  earth- 
quake. '  i 

16,  12^  55°^  49^*     Ilocos  Norte.     A  shock  of  force  II. 

16,  13^  32"^.  Jolo  and  southwestern  Mindanao.  Oscillatory  earthquake.  Direction  SW-l^E 
in  Zamboanga  and  Basilan,  and  E-W  in  Jolo;  intensity  III. 

21,  4^  O"'.     San  Antonio  (E  of  Luzon) .     Earthquake  of  intensity  II. 

24,  3^  49"^.     Aparri  (ISTE  of  Luzon).     Oscillatory  earthquake.     Direction  F-S;  intensity  III. 
25,  21*^  30°^.  Davao  (SE  of  Mindanao).  Oscillatory  earthquake.  Direction  NE-SW;  in- 

tensity IV;  duration  15  seconds. 

26,  4^  2"^  4^  East  of  Manila.  Earthquake  of  intensity  III.  The  shock  was  felt  in  the  eastern 
parts  of  the  Provinces  Laguna  and  Tayabas.  The  point  of  origin  lay  in  the  northern  part  of  Lamon 
Bay,  about  180  kilometers  east  of  Manila. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 

by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  twentieth  meridian  east  of  Greenwich. 163 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight=0'».] 

No. 
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NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW^-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE W^SW-ENE 

NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 

Beginning. 

First 

prelimi- nar)^ tremors. 

h.  m.  s. 
15  14  55 
15  14  55 
15  15  06 
22  22  55 
22  22  59 

13  39  52 
13  39  51 
22  49  19 
22  49  17 
23  59  00 
23  58  59 
23  59  07 
23  58  52 
17  43  20 
17  43  18 

8  06  46 
8  06  49 

8  06  47 
8  06  48 

15  04  20 
15  04  21 
12  55  49 
12  55  49 
16  22  30 
16  22  35 
16  22  31 
16  22  36 
18  02  01 

5  09  45 
18  41  36 
18  41  36 
2  02  26 
2  02  26 

18  45  58 
18  45  57 
18  46  07 
12  55  18 
12  55  24 
12  55  18 
12  55  26 
4  02  04 
4  02  11 
4  02  03 

10  08  55 
10  08  57 
10  08  56 
10  08  58 
19  23  41 
19  23  42 
19  52  41 
19  52  42 
6  44  57 
1  41  18 
1  41  18 

18  40  58 
18  40  58 
4  04  40 
5  06  30 
5  06  30 

Maximum  range  of 
motion. 

Second  ;   pj-in^i- 

h.  m.  s.   !   h.  m.  i 

22  23  12 '  22  23  15 

13  40  09 
13  40  08 
22  50  10 
22  50  00 

17  43  38 
17  43  35 

8  09  53 
8  10  06 
8  10  00 
8  10  06 

15  05  12 

16  28  48 
16  28  49 
16  28  45 
16  28  41 

12  56  42 
12  56  39 
16  35  59 
16  36  09 
16  36  08 

16  36  10 
18  02  20 
5  10  04 

18  41  57 
18  41  55 
2  02  36 
2  02  37 

12  59  13 
12^09 
12  59  07 
12  59  11 

10  16  45 
10  16  41 
10  16  09 
10  16  15 

13  03  13 
13  03  08 
13  02  52 
13  02  55 
4  02  23 
4  02  28 
4  02  23 

10  22  24 
10  21  49 
10  22  32 
10  22  06 
19  24  03 
19  24  05 

19  53  14 
19  53  04 
6  45  16 
1  41  34 
1  41  35 

18  41  18 
18  41  18 
4  05  13 

5  08  44 
5  08  41 

Hour. 

h.  m.  s. 

22  23  13 
22  23  19 

13  40  47 13  40  59 
22  50  32 
22  50  44 

17  44  07 
17  44  06 

8  10  35 
8  12  34 
8  10  38 

8  12  27 15  05  18 
15  05  48 
12  57  04 
12  58  11 

16  38  16 

Am- 

pli- 

tude 

(2a). 

0.06 
.09 1.56 

1.64 
.12 

.14 

.14 .10 

.05 

.07 .04 

.11 

.06 

.07 .07 .06 

16  38  22 
18  02  24 
5  10  06 

18  42  17 
18  42  33 
2  02  44 
2  03  08 

13  07  56 

13  08  04 
13  07  45 
13  07  19 
4  02  43 
4  02  A& 
4  02  39 

10  23  49 
10  23  59 
10  23  03 
10  23  13 
19  24  16 
19  24  08 
19  53  19 
19  53  09 
6  45  17 
1  42  12 
1  41  37 

18  41  31 
18  41  32 
4  05  17 
5  11  36 

5  11  38 

.19 

.02 

.03 

.19 

.17 

.04 .03 

.01 .13 

.01 

.11 
1.96 
1.30 
1.90 

.01 

.16 .01 

.13 

.24 .25 

.04 

.04 .03 .19 

.28 

.43 

.28 

.34 

Pe- 

riod. 

2.2  i 
2.4  i 

2.4  ! 
2.4  i 

2.4  i 

2.4  ! 

2.4 
2.4 
2.4 
5.1 
2.4 7.8 

2.4 
2.4 2.8 

2.4 

8.1 2.4 
2.4 
2.4 
2.8 

3 2.6 

7.6 

9.3 

7.6 

6.9 1.6 

8.7 1.8 

8 
7.5 

13.6 
13.8 

2.4 
2 

2.4 
2.4 2.4 
2.4 2.4 

2.4 

2.4 2.4 

2.4 
2.4 

End. 

h.  m. 

15  51 

15  51 
15  57 
22  26 
22  26 

13  55 
13  55 

23  04 

23  04 
0  37 
0  43 
0  43 
0  39 

17  48 
17  48 

8  37 
8  45 8  33 

8  54 15  14 
15  12 
13  05 

13  05 
17  58 
18  16 
17  50 

18  14 

18  04 

5  12 18  47 18  48 
2  05 
2  05 

19  13 

19  16 
19  19 14  08 

14  16 

14  04 
14  16 
4  20 
4  16 

4  19 11  28 

11  45 
11  33 
11  49 
19  32 19  31 

19  57 

19  58 

6  48 1  46 

1  47 
18  49 
18  49 
4  08 

6  14 
6  10 

In- 

stru- 

ment. 

V.  M. 
V.  M. H.  P. 

V.  M. 
V.  M. 
V.  M. 
V.  M. 

V.  M. 
V.  M. 
V.  M. V.  M. 
H.  P. 

V.  M. H.  P. 

V.  M. 
V.  M. 
V.  M. 

V.  M. 
V.  M. H.  P. 

V.  M. 
H.  P. 
V.  M. V.  M. 

V.  M. V.  M. 
V.  M. 
V.  M. 

V.  M. 

H.  P. V.  M. 

H.  P. 
V.  M. 
V.  M. 
H.  P. 
V.  M. H.  P. 

V.  M. 
V.  M. V.  M. 
V.  M. 
V.  M. V.  M. 
V.  M. 

V.  M. V.  M. 
V.  M. 

V.  M. V.  M. 

Remarks. 

Vertical  Component  0.02  mm. 

V.  C.  0.62  mm. 

V.  C.  0.04  mm.    Earthquake,  III  in 
Catanduanes  Island. 

V.  C.  0.09  mm. 

E  Celebes. 

V.  C.  0.01.   mm.    Earthquake,  III,  N 
of  Samar  Island. 

V.  C.  0.01  mm.    Earthquake,  III,  in 
Ilocos  Norte. 

V.  C.  0.01  mm. 

V.  C.  0.03  mm. 

V.  C.  1.92  mm.    Eastern  part  of  La- 
guna  and  Tayabas. 

V'  C.  0.10  mm. 

V.  C.  0.01mm. 

V.  C.  0.17  mm. 

V.  C.  0.28  mm. 

V.  C.  0.22  mm. 

Instrumental  constants. — Vicentini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 
NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 

Horizontal  Pendulimis  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 
1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=:9.2  seconds;  WSW-ENE  pendulum, 
T=:10.4  seconds.     Magnification  of  the  record:  NNW-SSE,  15  times;  WSW-ENE,  15  times. 

These  seismographs  have  no  damping  arrangement. 
Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  6 

meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 
surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 
stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulimis 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14'  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 
tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINASJ 

6,  19^  37°".  S  y  SE  de  Samar.  Temblor  oscilatorio  de  intensidad  IV^  duracion  T.  Fue  tambien 
perceptible  en  la  parte  JSTE  de  Leyte. 

8,  22^  49°^  18^*  Virac  (Catanduanes).  Temblor  oscilatorio,  direccion  ENE-WSW,  inten- 
sidad III. 

9,  19^  18°".     Aparri  (NE  de  Luzon).     Temblor  oscilatorio,  direccion  N-S,  intensidad  III. 
14,  5^  00°^.  NE  de  Mindanao.  Temblor  de  tierra  de  intensidad  III ;  tnvo  su  maxima  inten- 

sidad en  la  region  comprendida  entre  Buttian  y  Surigao.  El  origen  se  hallaba  probablemente  al 
E  de  la  bahla  de  Buttian. 

14,  15^  04°^  20^*     N  de  Samar.     Temblor  de  tierra  de  intensidad  IV. 
15,  4^  15°".  Jolo  y  SW  de  Mindanao.  Temblor  de  tierra  de  intensidad  IV :  el  origen  se  hallaba 

probablemente  en  la  parte  occidental  del  mar  de  Celebes.  Los  microseismografos  de  Batavia 

registraron  a  4^  18°^  una  perturbacion  de  origen  poco  lejano,  causada  tal  vez  por  este  temblor. 
16,  12^  55°^  49^*     Ilocos  Norte.     Temblor  de  intensidad  II. 
16,  13^  32°^.  Jolo  y  SW  de  Mindanao.  Temblor  oscilatorio;  direccion  SW-NE  en  Zamboanga 

y  E-W  en  Jolo,  intensidad  III. 

21,  4^  00°^.     San  Antonio  (E  de  Luzon).     Temblor  de  tierra  de  intensidad  II. 
24,  3^  49°".     Aparri  ( ISTE  de  Luzon) .     Temblor  oscilatorio,  direccion  K-S,  intensidad  III. 
25,  21*^  30°^.  Davao  (SE  de  Mindanao).  Temblor  oscilatorio,  direccion  NE-SW,  intensidad 

IV,  duracion  15^. 
26,  4^  02°"  04^  E  de  Manila.  Temblor  de  intensidad  III,  sentido  en  la  parte  oriental  de  las 

Provincias  de  Laguna  y  Tayabas.  El  origen  se  hallaba  en  la  parte  !N"  de  la  Bahla  de  Lamon  a  unos 180  kilometros  al  E  de  Manila. 

REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos  registros. 

^  La  intensidad  de  los  terremotos  se  indica  conforme  ^  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  Sl  la 
hora  de  su  ocurreneia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distingui^ndola  por  medio  de  un  asterisco  ( * ) .  En  caso  contrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archipi^lago 

que  es  el  meridiano  120°  E  de  Greenwich. 





SUBMARINE  SEISMIC  CENTERS  NEAR  THE  COASTS  OF 
NORTHERN  LUZON. 

It  appears  to  be  beyond  doubt  that;,  aside  from  the  epicenter  in  the  Central  Cordillera  of 
northern  Luzon  which  we  discussed  in  the  preceding  (April)  number  of  the  Monthly  Bulletin, 
three  additional  seismic  centers  exist  underneath,  but  close  to  the  coast  of  the  seas  which  surround 

this  part  of  the  island.  Two  of  these  have  already  been  indicated  by  the  eminent  seismologist, 

Count  Montessus  de  Ballore,  in  his  work,  "Geographic  Seismologique,'^  page  440.  By  means  of  the 
data  published  by  Manila  Observatory,  he  located  one  of  these  centers  off  the  northeast  coast  of 

northern  Luzon,  between  this  coast  and  Camiguin  Island,  one  of  the  Babuyanes  Group,  and  the  other 
between  the  neighborhood  of  Cape  Bojeador  and  the  Islands  Fuga  and  Dalupiri  of  the  same  group. 
To  these,  we  believe,  must  be  added  a  third,  very  close  to,  if  not  on  the  coast  of  Ilocos  Sur. 

N'one  of  these  foci  appears  to  be  of  great  importance :  at  least  the  history  of  the  Archipelago 
gives  no  indication  of  any  great  earthquake  produced  by  them.  A  few  shocks  of  intensity  YII-VIII 
proceeding  from  the  centers  off  the  northwest  coast  and  along  the  coast  of  Ilocos  Sur  were  remarkable 
for  the  small  extent  of  their  meizoseismic  areas. 

The  northeastern  center. — The  Earthquake  Catalogue  published  in  last  year's  bulletins  of 
the  Weather  Bureau  shows  that  during  the  period  1902-1908  the  meteorological  station  at  Aparri 
experienced  the  following  earthquakes,  classified  according  to  their  intensity:  II-III,  43;  IV,  23; 
Y,  2;  YI,  1;  total,  69.  This  number  of  disturbances  merits  for  the  extreme  northeast  of  Luzon 

second  place  among  the  seismically  most  active  regions  of  the  Philippine  Archipelago.^  The 
epicenter  of  this  region  must  be  sought  below  the  sea,  between  the  mouth  of  the  Cagayan  Eiver  and 
the  volcanic  island  of  Camiguin,  this  position  being  indicated  by  both  the  frequency  of  seismic 
disturbances  perceptible  only  in  Aparri  and  its  vicinity,  and  the  directions  from  north  and  northeast 
commonly  assigned  to  the  shocks  in  the  records  of  observations.  This  submarine  focus  must  be 

related  intimately  to  the  one  of  the  Batanes  Islands,  since  the  tectonic  line  which  runs  roughly 

along  the  one  hundred  twenty-second  meridian  east  must  be  considered  as  their  common  cause.^ 
We  have  been  unable  to  find  in  the  history  of  the  Philippines  any  record  of  a  destructive 

earthquake  which  could  be  brought  into  direct  connection  with  this  epicenter.  Only  of  the 
memorable  earthquake  on  the  feast  of  Saint  Andrew  (I^ovember  30),  1645,  the  most  violent  seismic 

disturbance  in  the  Philippines  on  record,  the  Chronicles  say  that  at  Lal-loc,  some  23  kilometers 

south  of  Aparri,  it  "rent  mountains  and  caused  new  springs  to  appear,  the  earth  throwing  forth 
sand  at  various  points  and  trembling  to  so  great  a  degree  as  to  make  it  impossible  to  maintain  one's 

balance.'^  It  can  not,  however,  be  assumed  that  this  disturbance  originated  in  the  center  to  the 
northeast  of  Luzon,  since,  according  to  the  same  sources  of  information,  the  phenomenon  developed 
the  same  intensity  in  the  Ilocos  Provinces,  and — if  possible — even  greater  violence  in  Manila  and 
the  neighboring  provinces.  It  is  not  improbable  that  the  focus  lay  east  or  east-northeast  of  Manila, 
near  the  eastern  coast,  and  under  this  supposition  it  is  not  difficult  to  associate  it  with  the 

prolongation  of  the  same  fissure  or  fault  which  is  responsible  for  the  earthquakes  of  the  northeast 
end  of  Luzon. 

The  northwestern  center. — The  data  available  for  determining  the  precise  location  of  this 
epicenter  are  rather  meager.  Count  Montessus,  in  the  work  mentioned,  contents  himself  with 
locating  it  by  tracing  the  meizoseismal  lines  for  five  earthquakes  which  he  selected  from  the 

Monthly  Bulletin  and  the  catalogues  contained  in  "La  Seismologia  en  Filipinas.''  ̂      Of  these 

^  See  "Bulletin  for  December,  1908.     Appendix." 

2  See  "Earthquakes  of  the  Batanes  Islands."     Bulletin  for  March,  1909,  page  97. 
^  "La  Seismologia  en  Filipinas."     By  Rev.  Miguel  Saderra  Maso,  S.  J.     Manila,  1895. 
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only  two  were  of  force  Y,  while  the  rest  did  not  exceed  II  and  III.  Desirous  of  clearing  the  matter, 
we  reexamined  our  catalogues  and  some  other,  original,  documents  and  thus  obtained  for  the  period 

1866-1908  forty-nine  earthquakes  which  have  been  felt  exclusively  in  the  northwest  end  of  Luzon. 
Their  intensities  were:  II-III,  28;  IV,  11;  V,  6;  VI,  2,  and  VII,  2.  These  figures  show  that, 
although  the  existence  of  an  epicenter  in  the  neighborhood  of  the  coast  in  question  can  not  be 
denied,  the  importance  of  the  said  center  as  manifested  by  the  seismicity  of  the  region  during  the 

last  forty-two  years  is  but  small.  The  two  disturbances  of  force  VII  occurred,  the  first  in  December, 
1866,  and  the  second  during  the  same  month  of  1879.  Moreover,  during  the  second  half  of 
March,  1867,  frequent  earthquakes  were  felt  in  the  said  region,  two  of  which  are  described  as 

"very  strong"  (force  VI).  Another  seismic  period  extending  through  several  days  began  on 
January  27,  1872,  following  an  earthquake  qualified  as  '^''strong."  While  going  over  the  catalogues 
of  earthquakes  one  can  not  fail  to  notice  that  the  directions  assigned  to  the  seismic  waves  are  almost 

exclusively  N-S.  As  nearly  all  these  data  have  been  furnished  by  observers  stationed  at  Laoag, 
they  are  of  special  value  in  pointing  out  a  center  situated  near  the  northwestern  extremity  of  the 
island,  that  is,  between  Cape  Bojeador  and  the  Islands  of  Fuga  and  Dalupiri  of  the  Babuyanes 
Group. 

If  we  except  the  outlines  of  the  coast,  we  may  say  that  the  geology  and  physiography  of  this 
part  of  Luzon  have  been  perfectly  unknown  until  very  recently,  when  Dr.  Warren  D.  Smith,  chief 

of  the  mining  division,  Bureau  of  Science,  made  a  preliminary  reconnoissance  of  this  region,  with 
the  principal  object  of  investigating  the  economic  value  of  some  deposits  of  asbestos  and  manganese 

in  ilocos  ISTorte.  From  his  highly  interesting  report  ̂   we  quote  a  few  passages  which  have  reference 
to  recent  volcanic  activity  in  the  said  region.  In  describing  the  northwestern  end  of  Luzon,  north 

of  Dirique,  which  lies  a  short  distance  south  of  Cape  Bojeador  at  the  point  where  the  coastal  strip 
ends.  Doctor  Smith  says: 

From  there  on  (Dirique),  around  the  north  coast,  there  is  every  indication  of  very  recent  vulcanism;  in 

fact,  from  Bojeador  light  running  eastward  for  some  miles  there  occurs  a  long,  black,  rugged,  treeless  ridge  of 

"eruptive  conglomerate"  which  appears  to  be  more  recent  and  quite  apart  from  the  rest  of  the  country.  (L.  c, 
p.  148.) 

Somewhat  further  on,  in  speaking  of  the  eruptive  conglomerate,  he  says: 

I  looked  in  vain  for  some  sign  of  an  old  vent,  some  extinct  crater,  which  would  throw  light  on  the  point 

of  origin  of  this  formation.  A  close  examination  of  the  ridge  itself  showed  some  crater-like  depressions,  always 
incomplete,  but  I  finally  decided  that  all  of  these  forms  could  be  produced  by  the  ordinary  processes  of  erosin. 

Next  I  turned  to  the  coast.  Here  I  found  ash  beds,  sedimentaries,  and  lava  flows,  but  no  sign  of  an  extinct 

crater.  After  the  study  of  this  portion  of  the  country,  the  Babuyanes  Islands  and  their  circular  arrangement, 

highly  suggestive  of  a  drowned  crater,  occurred  to  me.  The  distance,  and  the  fact  that  elevation  and  not  sub- 

sidence has  been  the  rule  in  this  region,  precluded  my  making  use  of  their  existence  to  explain  the  mystery. 

Later  I  examined  the  roughly  circular,  flat-bottomed  valley  in  which  Nagpartian  lies.  It  is  not  improbable  that 
this  valley,  now  filled  with  sediment,  may  at  one  time  have  been  the  vent,  or  it  may  have  contained  one  or  more 
vents  from  which  all  this  eruptive  material  issued.      (L.  c,  p.  154.) 

It  must  be  remarked  that  this  evidently  volcanic  region  with  its  seismic  center  corresponds  to 
the  eastern  slope  of  the  important  synclinal  which  appears  to  traverse  the  China  Sea  and  whose 

trough  of  more  than  4,000  meters'  depth  approaches  very  close  to  the  northwestern  end  of  Luzon. 
The  center  of  Ilocos  Sur. — This  seismic  center  must  be  situated  close  to  the  west  coast  of  Luzon, 

between  17°  and  17°  SO''  N  latitude.  In  the  earthquake  catalogues  mentioned  before,  we  find  63 
disturbances  belonging  to  this  epicenter.  Their  intensities  were  as  follows:  II-III,  37;  IV,  16; 
V,  8;  VII,  1,  and  VIII,  1.     The  two  last  mentioned  occurred  on  August  15  and  November  14,  1897. 

The  earthquake  of  August  15,  1897,  occurred  at  20^  2V^  and  developed  a  maximum  intensity 
of  VIII.  The  isoseismic  curve  corresponding  to  this  intensity  inclosed  the  west  coast  of  Luzon 
between  Candon  and  Vigan  for  a  distance  of  about  50  kilometers,  and  reached  inland  slightly  over 
20  kilometers;  the  isoseismal  of  force  VII  included  about  180  kilometers  of  coast  line  and  penetrated 
inland  up  to  60  kilometers;  that  of  force  VI  ran  southward  from  Aparri,  in  the  northeast  of  the 

^  "The  Philippine  Journal  of  Science,  A.  General  Science;"  Vol.  II,  page  145. 
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island,  traversing  the  Provinces  of  Cagayan,  Isabela,  and  Nueva  Vizcaya,  and  thence  toward  south- 

west through  ISTueva  Ecija,  Tarlac,  and  Zambales;  the  curve  representing  force  V  reached  the 

eastern  and  southern  coasts  of  Luzon ;  while  those  corresponding  to  intensities  IV  and  Hi  passed 

through  the  Camarines  Province  and  the  Islands  of  Marinduque  and  Mindoro,  embracing  nearly  the 

whole  of  Luzon  and  the  adjacent  islands  to  the  north  and  south.  Between  the  hour  of  the  earth- 

quake and  the  morning  of  August  16  no  less  than  16  aftershocks  of  intensities  III  and  IV  were 
counted. 

The  earthquake  of  November  14,  1897,  took  place  at  9^  3°^.  To  judge  from  the  damages  it 

caused,  especially  at  Candon,  its  intensity  did  not  exceed  VII.  The  epicentric  area  bounded  by 

the  isoseismal  VII  lay  along  the  west  coast  for  approximately  100  kilometers  and  extended  inland 

a  little  over  20  kilometers.  The  disturbance  was  felt  distinctly  as  far  as  the  Island  of  Mindoro 

toward  south  and  eastern  Tayabas  toward  southeast.  N"othing  is  known  of  perceptible  aftershocks 
or  repetitions. 

Both  earthquakes  have  been  registered  in  Europe,  at  least  at  such  observatories  as  possessed 

highly  sensitive  microseismographs.  In  the  numerous  reports  concerning  these  quakes  which  the 

Observatory  has  received  from  all  the  more  important  towns  of  the  Ilocos  Provinces,  no  mention  is 

made  of  any  extraordinary  movement  noticed  in  the  sea.  The  same  silence  is  observed  in  the 

notices  concerning  the  disturbances  proceeding  from  the  northwestern  center.  This  appears  to 

militate  against  the  assumption  that  these  earthquakes  are  of  strictly  submarine  origin.  To  us  it 

seems  more  probable  that  the  disturbances  are  caused  by  displacements  of  portions  of  the  coast 

region.  It  is  quite  possible  that  the  latter  forms  an  independent  section,  being  divided  by  a  fault 

from  the  main  mass  represented  by  the  great  Central  Cordillera.  This  idea  is  suggested  by  the 

study  of  an  ideal  geological  section  of  this  region  drawn  by  Mr.  A.  J.  Eveland,  geologist  of  the  then 

existing  Mining  Bureau.^  This  section,  which  begins  at  Candon  and  runs  eastward,  shows  that  there 
exist  in  this  region  two  coast  ranges  or  folds.  Of  these  the  one  nearer  to  the  coast  is  marked  only 

by  a  series  of  isolated  elevations  of  various  heights  and  by  the  fact  that  the  general  level  of  the 

country  is  much  higher  than  the  valley  adjoining  it  in  the  east,  beyond  which  commences  the  second 

and  more  important  range.  This  first  section  of  the  coast  has  an  average  width  of  18  kilometers 

and  is  composed  of  shales  and  sandstones.  The  main  coast  range,  which  is  more  regular  in  its 
structure  and  has  elevations  exceeding  900  meters,  is  separated  from  the  Central  Cordillera  by  the 

valley  of  the  Abra  Eiver,  the  latter  flowing  from  south  to  north.  The  western  slope  of  this  second 

range  consists  of  a  thick  layer  of  limestone  which  has  a  very  pronounced  dip  toward  southwest, 
while  the  eastern  slope,  facing  the  Abra  Kiver,  is  formed  of  conglomerate.  Hence  it  would  appear 
that  the  slates  and  sandstones  of  the  first  section  or  coastal  fold  rest  on  the  limestone  of  the  second 

range.  Mr.  Eveland  calls  attention  to  the  fact  that  in  the  depression  which  separates  the  two 
ranges  in  question  the  ground  looks  as  if  it  had  undergone  unusual  displacements.  Might  this  not 
be  an  indication  of  a  fault  or  perhaps  of  the  end  of  a  thrust  plane  ?  On  the  other  hand,  the  fringe 
of  reefs  or  recent  coral  formations  which  borders  the  coast  is  relatively  narrow;  beyond  it  follows 

a  depth  of  20  to  40  fathoms  (36  to  72  meters),  which,  at  a  distance  of  3  to  4  kilometers  from  the 
coast,  suddenly  drops  to  300  fathoms  (540  meters),  thereby  indicating  a  pronounced  scarp.  Beyond 
this  the  slope  continues  toward  west  and  southwest  in  such  manner  that  the  bathymetric  line  of 
2,000  fathoms  (3,600  meters)  passes  the  coast  at  a  distance  of  some  60  kilometers. 

These  facts  would  appear  to  afford  sufficient  foundation  for  attributing  the  earthquakes  which 
are  confined  to  the  Ilocos  Provinces  to  movements  and  displacements  of  the  first  section  or  coast 

range.  The  absence  of  seismic  tidal  waves  and  similar  phenomena  in  the  case  of  the  two  earthquakes 
mentioned  may  be  accounted  for,  partly  by  the  relative  smallness  of  the  portion  of  the  coast 
disturbed,  partly  by  the  fact  that  it  is  not  the  bottom  of  the  sea  which  is  affected,  but  merely  a 
hording  ledge.  Moreover,  it  is  quite  possible  that  the  movement  is  horizontal  and  in  the  direction 
of  the  coast  line,  in  which  case  there  would  be  no  reason  for  such  waves  or  any  unusual  flow  and  ebb 
of  the  sea. 

^  "A  Preliminary  Reconnoissance  of  the  Mancayan-Suyoc  Mineral  Region,  Lepanto,  P.  I."  By  A.  J.  Eveland. 
Manila,  1905. 



EPICENTROS  SEISMICOS  SUBMARINOS  CERCA  DE  LAS 
COSTAS  DEL  NORTE  DE  LUZON. 

Ademas  del  epicentro  de  que  se  hablo  en  el  Boletin  Mensual  de  Abril,  situado  en  la  Cor- 

dillera Central,  parece  indudable  que  en  la  parte  K  de  Luzon  existen  otros  tres  que  deben  colocarse 
en  los  mares  vecinos  pero  a  poca  distancia  de  las  costas.  Dos  los  encontramos  ya  indicados  por  el 

eminente  seismologo  Compte  de  Montessus  de  Ballore  en  su  obra  "Geographie  Seismologique/' 
pagina  440:  quien  valiendose  de  los  datos  publicados  por  el  Observatorio  de  Manila,  sitiia  uno  al 
NE  entre  la  costa  de  Luzon  y  la  Isla  de  Camiguin  (Babuyanes)  y  otro  al  ISTW  entre  las  cercanias 
de  Cabo  Bojeador  y  las  Islas  Babuyanes,  Fuga  y  Dalupiri.  A  estos  creemos  que  puede  afiadirse  un 
tercero  en  6  muy  cerca  de  la  costa  de  Iloeos  Sur. 

I^inguno  de  estos  tres  centros  parece  ser  de  grande  importancia ;  por  lo  menos  no  consta  en  la 
Historia  del  Archipielago  que  se  hayan  producido  en  ellos  grandes  terremotos.  Algunos  pocos  de 

intensidad  VII- VIII,  originados  en  el  centro  del  NW  y  en  el  de  Iloeos  Sur  se  distinguieron  por  la 
poca  extension  de  su  area  pleistoseiste. 

Centre  del  NE  de  Luzon. — Del  Catalogo  de  Temblores  de  Tierra,  publicado  el  ano  proximo 
pasado  resulta  que  desde  1902  a  1907  se  experimentaron  en  la  Estacion  de  Aparri  el  siguiente  niimero 

de  temblores,  repartidos  conforme  a  su  intensidad:  II-III,  43;  IV,  23;  V,  2;  VI,  1:  total,  69. 
Este  numero  coloca  al  extremo  KE  de  Luzon  en  el  segundo  lugar  entre  las  regiones  de  mayor 

seismicidad  del  Archipielago  Filipino.^  El  epicentro  de  esta  region  esta  situado  en  el  mar  entre 
la  desembocadura  del  Eio  Grande  de  Cagayan  y  la  isla  volcanica  de  Camiguin;  asi  parecen  per- 
suadirlo  tanto  la  frecuencia  de  temblores  perceptibles  solamente  en  Aparri  y  sus  cercanias,  como  las 
direcciones  JST  y  NE,  con  pref  erencia  apuntadas  en  las  notas  seismologicas.  Este  epicentro  submarino 
debe  estar  intimamente  relacionado  con  el  de  las  Islas  Batanes,  reconociendo  por  origen  la  misma 

linea  tectonica  que  se  extiende  a  lo  largo  del  meTidiano  122°  E.^ 

'No  hallamos  registrado  en  la  Historia  de  Filipinas  terremoto  ninguno  destructor  que  pueda 
relacionarse  con  este  epicentro.  Solo  del  memorable  terremoto  de  San  Andres  (30  de  Koviembre), 
1645,  el  mas  formidable  de  los  terremotos  filipinos,  se  dice  en  las  Cronicas  que  en  Lal-loc,  unos  23 

kilometros  al  S  de  Aparri,  "abrio  montes  y  descubrio  bocas  de  agua,  escupiendo  la  tierra  por  varios 
puntos  arena,  y  temblando  de  suerte  que  era  imposible  tenerse  en  pie^\  Con  todo  no  puede  decirse 
que  este  terremoto  tuviese  precisamente  su  origen  hacia  el  KE  de  Luzon  por  haber  desarrollado, 
segiin  las  mismas  Cronicas,  igual  intensidad  en  Iloeos  y  mayor  si  cabe  en  Manila  y  provincias 
cercanas.  ISTo  creemos  sin  embargo  improbable  que  su  origen  estuviese  hacia  el  E  6  ENE  de  Manila 
cerca  de  la  costa  oriental  y  en  este  caso  no  seria  dificil  relacionarlo  con  la  prolongacion  de  la  misma 
hendidura  6  falla  donde  se  originan  los  temblores  del  extremo  NE  de  la  Isla. 

Epicentro  del  NW. — Son  pocos  los  datos  que  poseemos  para  fijar  bien  la  situacion  de  este 
epicentro.  Mr.  de  Montessus,  citado  antes,  se  contenta  para  determinarlo  con  trazar  las  lineas 
pleistoseistes  de  cinco  diferentes  temblores,  escogidos  del  Boletin  Mensual  del  Observatorio  de  Manila 

y  de  los  Catalogos  de  "La  Seismologia  en  Filipinas,^^  ̂   de  los  cuales  solo  dos  tuvieron  intensidad  V, 
no  pasando  los  otros  de  II  y  III.  Con  el  deseo  de  dilucidar  mas  este  punto,  revisando  de  nuevo 
nuestros  catalogos  y  algunos  otros  documentos  originales,  llegamos  a  reunir,  del  periodo  1866   a 

^  V6ase  "Bulletin  for  December,  1908,  Appendix." 

^V6ase  "Temblores  de  las  Islas  Batanes,"  Bulletin  for  March,  1909,  p^g.  100. 

^  "La  Seismologia  en  Filipinas."     Por  el  P.  Miguel  Saderra  Maso,  S.  J.,  Manila,  1895. 170 
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1908,  cuarenta  y  nueve  temblores  de  tierra  sentidos  solamente  en  el  extreme  NW  de  Luzon:  28  de 

intensidad  II-III,  11  de  IV,  6  de  V,  2  de  YI  y  2  de  VII.  Por  donde  se  ve  que,  si  bien  debe 

admitirse  un  epicentre  en  esta  parte  de  la  isla,  situado  cerca  de  la  costa,  con  todo  su  importancia 
durante  los  ultimos  42  anos,  deducida  de  la  seismicidad  de  esta  .region,  parece  haber  sido  poca.  Los 
dos  terremotos  de  fuerza  VII  ocurrieron  en  Diciembre  de  1866  y  en  el  mismo  mes  de  1879.  Ademas 

durante  la  segunda  mitad  de  Marzo  de  1867  se  experimentaron  frecuentes  temblores  de  tierra,  dos 

de  ellos  caliJGLcados  de  muy  fuertes  (fuerza  VI).  Otro  periodo  seismico  de  varios  dias  de  duracion 
ocurrio  tambien  desde  el  27  de  Enero  de  1872,  despues  de  un  terremoto  calificado  de  fuerte.  Llama 

la  atencion  al  ho j ear  los  catalogos  el  que  la  direccion  dada,  casi  exclusivamente,  a  las  ondas  seismicas 
sea  la  de  N-S,  lo  cual,  tratandose  de  datos  suministrados  casi  todos  por  observadores  de  Laoag,  no 

deja  de  tener  especial  valor  para  senalar  un  epicentro  cerca  de  la  punta  NW  de  la  isla,  6  desde  Cabo 
Bojeador  hacia  las  Islas  Fuga  y  Dalupiri  del  grupo  de  las  Babuyanes. 

La  Geologia  y  Fisiografia  de  esta  parte  de  Luzon  puede  decirse  que,  si  exceptuamos  el  contomo 
de  sus  costas,  era  desconocida  por  complete  hasta  muy  recientemente  en  que  Dr.  W.  D.  Smith,  jefe 
de  la  division  de  minas.  Bureau  of  Science,  hizo  un  reconocimiento,  con  el  objeto  principal,  de 

conocer  el  valor  economico  de  unos  depositos  de  asbesto  y  manganese  de  Ilocos  I^orte.  Del  intere- 

sante  report  del  Doctor  Smith  ̂   tomaremos  algunas  lineas  referentes  al  reciente  vulcanisme  de  esa 
region.  Al  describir  el  extreme  NW,  desde  Dirique,  un  peco  al  S  de  Cabo  Bojeador,  donde  terminan 
las  llanuras  que  censtituyen  gran  parte  de  Ilocos  Norte,  dice : 

Desde  alll  (Dirique)  y  bordeando  hacia  la  costa  N  todas  las  indicaciones  son  de  vulcanismo  muy  reciente: 

partiendo  del  faro  de  Bojeador  en  direccion  al  E,  se  encuentra  por  algunas  millas  una  cordillera,  negra,  dspera 

y  pelada,  compuesta  de  conglomerado  eruptivo  que  parece  ser  mas  reciente  y  como  formar  grupo  separado  del 
resto  de  la  region.      (L.  c,  pag.  148.) 

Luego  mas  adelante  anade: 

Yo  mire  en  vano  para  encontrar  alguna  antigua  boca  6  abertura,  algtin  crater  extinto,  que  diese  luz  acerca 

del  origen  de  esta  formacion.  Un  minucioso  examen  de  la  cordillera  me  mostro  algunas  depresiones  crateri- 
formes,  siempre  incompletas,  pero  al  fin  me  decidi  a  pensar  que  tales  formas  podfan  muy  bien  ser  producidas 

por  la  erosion  ordinaria. 
Luego  me  dirigi  hacia  la  costa.  Aqui  encontre  capas  de  cenizas,  de  sedimentos,  y  corrientes  de  lava. 

Despues  del  estudio  de  esta  parte  me  ocurrio  la  colocacion  en  circulo  de  las  Islas  Babuyanes,  como  sugiriendo 
la  idea  de  un  crater  sumergido.  Mas  tanto  la  distancia  de  estas  islas  como  el  hecho  de  que  lo  ocurrido  en  esta 

region  ha  sido  levantamiento  y  no  hundimiento,  no  da  lugar  a  seme  j  ante  idea.  Despues  examine  el  valle  de 

Nagpartian,  groseramente  circular  y  con  su  fondo  llano.  No  es  del  todo  improbable  que  este  valle,  hoy  rellenado 

por  sedimentos,  haya  en  algtin  tiempo  encerrado  el  manantial,  uno  6  varios,  de  donde  salio  todo  este  material 
eruptivo.      (L.  c,  p^g.  154.) 

Es  de  advertir  que  esta  region  evidentemente  velcanica,  donde  existe  el  centre  seismico,  corres- 
pende  a  la  vertiente  E  del  synclinal  importante  que  probablemente  atraviesa  el  Mar  de  China,  y 

cuyo  fondo  de  mas  de  4,000  metres  se  acerca  mucho  al  extreme  N'V/  de  Luzon. 
Centra  de  Ilocos. — Este  debe  situarse  cerca  de  la  costa  occidental  de  Luzon,  entre  17°  y  17°  SO'' 

latitud  N.  En  los  catalogos  antes  citados  encentramos  63  temblores  de  la  tierra  pertenecientes  a 

este  epicentro :  37  de  intensidad  II-III,  16  de  IV,  8  de  V,  1  de  YII  y  1  de  VIII.  Estos  dos  ultimos 
ocurrieron  el  15  de  Agosto  y  el  14  de  ISToviembre  de  1897. 

El  terremoto  del  15  de  Agosto  tuvo  lugar  a  20^  21°"  y  desarrollo  la  intensidad  VIII.  La 
curva  isoseismica  VIII  comprendio  la  parte  de  la  costa  occidental  de  Luzon  desde  Candon  a  Vigan, 

en  una  longitud  de  unos  50  kilometres  y  una  anchura,  tierra  adentro,  de  algo  mas  de  20  kilometres. 
La  iseseismal  VII  comprendio  unos  180  kilometres  de  costa  y  60  kilometres  tierra  adentro;  la  VI 

cerria  desde  Aparri,  N'E  de  la  Isla,  hacia  el  Sur  a  traves  de  las  Previncias  de  Cagayan,  Isabela, 
Nueva  Vizcaya,  y  luego  hacia  el  SW  per  N'ueva  Ecija,  Tarlac  y  Zambales;  la  V  por  las  costas 
orientales  y  del  Sur  de  la  Isla;  y  las  IV  y  III  per  Camarines  y  per  las  Islas  de  Marinduque  y 

Mindere,  cemprendiende  asi  casi  teda  la  isla  de  Luzon  y  las  adyacentes  al  N"  y  al  S.  Despues  se 
centaron  hasta  la  mahana  del  16  dece  replicas  6  aftershocks  de  intensidad  III  y  IV. 

^  "The  Philippine  Journal  of  Science,  A.  General  Science;  Vol.  II,  pdg.  145  y  sig. 
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El  terremoto  del  14  de  Noviembre  tuvo  lugar  a  9^  3°^;  su  intensidad  no  pas6  de  YII,  a  juzgar 
por  los  danos  causados  principalmente  en  Candon.  El  area  epicentrica  encerrada  por  la  isoseismal 
YII,  se  extendia  a  lo  largo  de  la  costa  occidental,  en  una  longitud  de  cerca  de  100  kilometros  y  poco 
mas  de  20  kilometros  de  anchura,  tierra  adentro ;  siendo  el  temblor  muy  perceptible  hasta  la  Isla  de 
Mindoro  hacia  el  S  y  la  parte  oriental  de  Tayabas  hacia  el  SE.  No  consta  que  hubiese  aftershocks 
6  repeticiones  perceptibles. 

Ambos  terremotos  fueron  registrados  en  los  Observatorios  de  Enropa  que  poseian  microseis- 
mografos  mas  perfeccionados.  En  las  numerosas  not  as  acerca  de  estos  dos  terremotos  recibidas  en  el 

Observatorio  de  todos  los  principales  pueblos  de  Ilocos,  no  se  hace  mencion  de  movimiento  alguno 
extraordinario  observado  en  el  mar.  El  mismo  silencio  se  observa  en  las  notas  ref erentes  a  los 

terremotos  del  epicentro  del  I^W:  esto  parece  pugnar  con  la  suposicion  de  que  el  origen  de  unos  y 
otros  sea  propiamente  submarino.  Mas  probable  nos  parece  que  el  origen  es  deb.ido  a  movimientos  6 

dislocaciones  de  dif erentes  porciones  de  la  region  costera,  la  cual  es  muy  posible  que  forme  una 

seccion  independiente  y  separada,  por  una  falla,  del  macizo  principal  representado  por  la  gran  Cor- 
dillera. Esta  idea  nos  la  sugiere  la  vista  de  un  corte  geologico  ideal,  desde  la  costa  de  Candon 

hacia  el  E,  trazado  por  Mr.  A.  J.  Eveland,  geologo  del  entonces  llamado  Bureau  of  Mines.^  En  el 
se  ve  que  en  esta  parte  de  Luzon  existen  dos  Cordilleras  6  pliegues  costeros :  el  mas  proximo  a  la 
costa  indicado  solo  por  una  serie  de  macizos  montanosos  de  varia  altura  y  por  el  nivel  general  mucho 
mas  elevado  que  el  valle  contiguo  del  E,  de  donde  arranca  la  segunda  y  mas  importante  cordillera 
coster  a.  Esta  primera  seccion  cost  era  tiene  una  anchura  media  de  18  kilometros  y  esta  compuesta 
de  pizarras  y  areniscas.  La  segunda  cordillera,  mas  regular  y  con  alturas  superiores  a  900  metros, 
esta  separada  de  la  Gran  Cordillera  Central  por  el  valle  del  Eio  Abra  que  corre  de  S  a  N.  Su 
vertiente  occidental  esta  formada  de  una  potente  capa  de  caliza  que  buza  hacia  el  SW  con  pendiente 
muy  pronunciada^  mientras  que  el  lado  opuesto  que  mira  al  valle  del  Abra,  consta  de  conglomerado. 
Por  consiguiente  las  pizarras  y  areniscas  de  la  primera  seccion,  6  pretendido  pliegue  costero,  parecen 
descansar  sobre  el  banco  de  caliza  de  la  segunda  cordillera.  Mr.  Eveland  hace  notar  que  en  el  valle 
que  separa  estas  dos  secciones  el  terreno  se  presenta  extraordinariamente  dislocado.  Ko  puede  esto 
ser  indicacion  de  una  falla  6  quizas  limite  de  un  ilirust  plane  f  Por  otra  parte  la  faja  de  arrecifes 

6  f ormacion  coralina  reciente  que  bordea  la  costa  es  'relativamente  estrecha ;  sigue  luego  un  f ondo 
de  20  a  40  brazas  (36  a  72  metros)  el  cual  a  la  distancia  de  la  costa  de  3  a  4  kilometros  salta  a  300 
brazas  (540  metros)  indicando  im  escarpe  muy  pronunciado.  La  pendiente  continua  hacia  el  W  y 
SW,  de  manera  que  la  linea  batometrica  de  2,000  brazas  (3,600  metros)  corre  a  unos  60  kilometros 
de  la  costa. 

Conforme  a  estos  datos  no  parece  carecer  de  fundamento  el  atribuir  los  terremotos  exclusiva- 
mente  Ilocanos  a  movimientos  y  dislocaciones  de  la  primera  seccion  6  pliegue  costero.  La  carencia 
de  olas  extraordinarias  en  los  dos  terremotos  descritos  puede  explicarse  en  parte  por  la  relativa 

pequenez  de  la  porcion  de  costa  conmovida,  y  en  parte  por  no  ,constituir  propiamente  el  fondo  del 
mar  sino  el  horde.  Ademas  puede  ser  que  los  movimientos  fueran  solo  horizontales  y  en  la  misma 
direccion  de  la  costa  y  en  este  caso  no  habria  razon  para  tales  olas  6  flujos  y  reflujos. 

^  A.  J.  Eveland :  "A  Preliminary  Reconnoissance  of  the  Mancayan-Suyoc  Mineral  Region,  Lepanto,  P.  I." 
Manila,  1905. 
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METEOROLOGICAL  BULLETIN  FOR  JUNE,  1909. 

By  Rev.  Josi  Cokonas,  S.  J., 

*    Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  monthly  mean  atmospheric  pressure  for  the  Philippines  differs 
very  little  from  both  the  normal  of  this  month  and  the  monthly  mean  for  June  1908.  The  highest 
pressures  were  registered  throughout  the  Archipelago  toward  the  middle  of  the  month,  whereas  the 
lowest  pressures  took  place  on  the  21st  in  Luzon  and  a  few  stations  of  the  Visayan  Islands,  and 
during  the  period  from  the  3d  to  the  5th  in  the  other  stations  of  the  Visayas  and  Mindanao. 

The  monthly  average  of  temperature  is  for  almost  all  our  stations  somewhat  higher  than  that 
of  June,  1908.  The  mean  for  Manila  is  almost  identical  with  the  normal  of  this  month  from 

which  it  differs  only  by  — 0.1  °C. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS, 

JUNE,  1909. 

station. 

Pressure. 

Mean. Depar- 

ture 

from June, 

1908. 

Highest mean. 

Day. 
Lowest mean. 

Day. 

Temperature. 

Mean. 

Depar- 

ture 

from 

June, 

1908. Highest. 

Day. 

Lowest. 

Day. 

Tagbilaran  _. 
Surigao-   
Cebu   
Iloilo   
Ormoc   
Tacloban   
Capiz   
Calbayog   
Legaspi   
Atimonan__. 
Manila   
Olongapo   
San  Isidro__. 

Dagupan    
Bolinao   
Vigan   
Tuguegarao  - 

Aparri   

mm. 
758.08 
58.32 
58.29 
58.36 
58.28 
58.61 

mm. 

0 

+0.08 
+  .08 

—  .02 
—  .23 

+  .10 

mm. 
759. 89 
59. 96 
60.06 
60.07 59.96 
59.81 

58. 71 

58. 42 
58.14 
58.15 
58.01 

58.02 
57.88 
57.88 
57.87 
57.64 

57.96 

+  .13 
+  .07 

-  .02 

+  .04 
+  .04 

—  .21 

4-  .12 

+  .01 

—  .20 

60 
59.57 
59.40 
59.46 
59.36 

59.33 

59.26 
59.43 
59.46 
58.94 
59.25 

mm. 

756. 89 
57.44 
57.40 
57.15 
57.46 
57.83 

57.79 56.86 

56.02 
56.26 
56.02 
55.93 

55.77 
55.33 
55.07 
55.15 
55. 19 

°a 

27.8 
27. 

28.2 
27.6 

26.4 
27.7 
27.8 

26.9 27.8 
27.9 
27.8 

27.6 

28.2 27.9 

29.1 

28.3 

+0.7 

—  .2 

+1.1 +  .6 

+  .5 +  .8 

+  .7 
+  .5 
+  .6 

+  .4 
+  .6 
+  .6 +  .6 

+  .5 

+  .7 
+  .4 

34.7 33.2 33.0 
34.1 

34 34.1 

33 
34 
34.5 
35.5 36.9 
36 

37.9 
37.  a 

33.9 
34.7 
39 35.6 

19 
21 
26 

12 

3,6 
5 

10 
24 
26 
3 
7 
2 

7 
3 

10 
11 

7,13 

°C. 

22.1 22.5 
23.6 21.5 

20.5 22.7 
22.4 

2L8 22.5 
22.2 
22.5 

22  ̂  

22.1 

22.8 22.9 

22.6 

23  \ 

22 

26,28 5 

21 

1 
22 
23 

17 
17 

22,23 
24 

17,22 
28,29 

13,14 

15 
24 
24 

16,21 

27 

Precipitation. — The  total  amount  of  rainfall  for  this  month  has  been  generally  below  the  normal 
and  likewise  below  the  total  for  June  of  the  preceding  year.  Our  readers  will  see  in  the  following 
table  that  (not  counting  Guam)  there  are  only  eleven  stations  with  a  monthly  rainfall  above  that 
of  June,  1908.  At  the  Central  Observatory  165.7  millimeters  of  water  were  collected  in  the  rain 

gauges  during  the  whole  month.  This  quantity  falls  short  of  the  normal  for  June  by  77.3  milli- 
meters. 175 
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RAINFALL  AT  VARIOUS   STATIONS  OF  THE  WEATHER  BUREAU   DURING  THE  MONTH 
OF  JUNE,  1909. 

Station. 

Jolo    
Isabela,  Basilan   
Zamboanga   
Davao    
Cotabato   
Cagayan    
Dapitan   
Butuan   
Tagbilaran   
Surigao   
Maasin   •. Cebu   
Iloilo   
San  Jose,  Buenavista. 
Tubman   
Ormoc   
Tacloban   
Capiz   
Borongan   
Calbayog   
Palanoc,  Masbate   
Romblon   
Laoang   
Gubat   

mm 
287. 

163. 97. 
414. 
292. 
149. 

73.' 

245.1 

78.' 

116.' 

93 

33 

245. 
277. 
61. 

161 241. 
190. 
182. 
176 50. 
176. 
82. 174. 

a 

mm. 
4-151. 4 

7.9 

+22ir2
' 

-233. 7 

f  96.7 

—115.9 
—112 

184.9 

—236. 5 

+  63.7 

-119. 3 
-219.9 
—  25.9 
—  76.4 

+  4.9 

—287. 5 

+  72.7 

—179 

—  52. 8 
—200.5 
—112.2 

a 

So 

+  5 

—  5 

0 

—  6 
—  5 —  6 
—11 
—  5 

0 

—  2 

+  5 

—13 

+  3 

—  5 
—  1 

^ 

"3  >» 

Cd 

n,  to 

0  "
^ 

b 

f"  el 

^ 

O-^ 

ft 

mm. 
1 

72.4 

28 

48.8 

26 

32.5 
25 

57.1 

25 

50.8 
16 

43.2 

12 

53.1 

12 
42.7 

22 

21.2 

29 

25.4 
4 

34.5 

25 

6.9 

80 

50.5 

27 

48.5 ,  25 
18 25 

40.6 

25  1 

80.3 

21 

46 

22 
23.6 21 

30.5 
7 

25.4 
22 

26.7 

26 

23.9 

27 

48.5 5 

Station. 

Sumay,  Guam   
Calapan   
Legaspi   Virac   
Nueva  Caceres   
Batangas   
Atimonan   
Silang   
San  Antonio,  Laguna   
Manila    
Olongapo   
San  Isidro   
Tarlac   

Dagupan__   Bolinao   

Baguio,  Benguet   
San  Fernando,  Union   
Echague   
Candon    
Vigan   
Tuguegarao   
Laoag   

Aparri   
Sto.  Domingo,  Batanes  Is 

a 

mm. 

134.5 252.6 

134.9 
161.3 

184.7 
70.6 

145.6 

139.5 
78.6 

165.7 
191.1 

127. 2 78.1 

216.4 441 

244.4 

104.7 
56.4 

195.4 

59.2 143.5 
235.6 
117.5 
18.3 

mm. 

+  10.1 

—124. 6 
—168. 5 

—  51.5 
—  64.7 
—275. 3 

—218. 7 

+  8.7 

—  53.2 

—  48.2 
—184. 6 

—  38.2 

+210.  6 
+  67.5 

—129. 5 
—  55.1 
—  46.5 —315.8 

+  52.2 

—234.3 
-4-  17.8 
—  61.5 

a 
0 

>> 

<3^2i 

03 

73 

f5 

OS  S 

P,^ 
0) 

PI « 

19 

—7 

16 

14 

—7 

18 

—7 

14 

11 

0 
13 

—3 

11 

—6 

13 

—4 

11 

—4 

14 

—5 

13 

—3 

14 

—1 

16 

—1 

19 

0 

22 

+9 

12 

—6 

10 

—4 

14 

—3 

16 

—2 

10 

—1 

18 

—2 

7 

—3 

6 

—7 

oS  t^ 

.g'O 

50  f3 

mm. 
20.3 
66.8 
37.3 

38.6 
64.8 
22.1 

48.8 
27.9 
17.8 49.6 

61.7 41.9 

32.5 43.4 
78 

31. 5 18 24.9 

48 

20.1 

32.3 

61.7 
35.6 

9.4 

21 

U 
16 
26 
16 
26 
25 

29 

14 
18 
18 

28 

9 

21 
15 
27 

14 

15 

28 
13 
21 
24 

21 

21 

DEPRESSIONS  AND  TYPHOONS. 

During  the  whole  month  of  June  only  one  depression  has  been  observed  in  the  seas  near  the 

Philippines.  It  was  formed  on  the  20th  or  21st  in  the  China  Sea,  southeast  of  Hongkong,  near 

20°  latitude  IST  and  moved  during  the  following  days  toward  the  Gulf  of  Tongking  and  northern 
Indo-China. 

The  Manila  Observatory  sent  the  following  warnings  to  the  foreign  meteorological  services 
of  the  Far  East: 

June  19,  noon:  Low-pressure  area  over  north  China  Sea.    A  typhoon  may  develop  later. 

June  21,  noon:  Low-pressure  area  extending  from  China  Sea  to  east  of  Balintang  and  Bashi  Channels. 
A  circular  depression  may  be  forming  in  it  to  the  NW  of  Luzon. 

June  21,  5  p.  m.:  Depression  northern  part  China  Sea. 

From  Hongkong  Observatory  we  received  the  following  telegrams : 

June  21,  noon:  Typhoon  south  of  Hongkong;   direction  unknown. 

June  22,  noon:  Typhoon  south-southwest  of  Hongkong,  moving  west. 
June  23,  noon:  Typhoon  near  Hainan  Straits,  moving  west. 

Phulien  Observatory  likewise  sent  to  the  stations  of  Indo-China  the  following  warnings  on  the 
24th: 

June  24,  11.25  a.^  m. :  The  center  of  the  depression  lies  at  present  in  the  Gulf  of  Tongking  and  continues 

moving  westward. 

Jime  24,  5.40  p.  m.:  The  depression  has  entered  the  coast  at  about  4  p.  m.,  50  miles  to  the  south-south- 
west of  Phulien.     It  seems  to  be  moving  to  northwest. 

In  Plate  III  we  give  the  probable  track  of  this  depression  together  with  the  isobars  for  June 
24,  10  a.  m.,  and  the  barographic  record  obtained  at  Phulien  Observatory  during  the  passing  of  the 
storm  south  of  Haiphong.  Owing  to  the  generosity  of  Mr.  J.  Ferra^  director  of  the  meteorological 
service  of  Indo-China,  we  are  in  possession  of  a  good  number  of  isobars  and  of  a  special  report  on 

this  depression  which  has  been  kindly  prepared  at  our  request  by  Mr.  A.  Beljonne,  assistant  meteor- 
ologist of  Phulien  Observatory. 
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From  this  report  we  take  the  following  remarks  on  the  effects  of  this  depression  over  Indo- 
China : 

The  effects  of  this  depression  over  the  continent  have  been  of  no  great  importance.  At  Phulien  Observatory 

we  observed  the  maximum  force  of  the  wind  with  gusts  from  ENE.  This  maximum  velocity  was  of  106  kilo- 
meters per  hour  at  5.28  p.  m.  when  the  cyclonic  center  was  at  its  shortest  distance  from  the  Observatory. 

The  total  distance  covered  by  the  wind  at  Phulien  during  the  24th  and  25th  was  2,494  kilometrrs  and 
the  total  amount  of  rainfall  did  not  exceed  19.4  millimeters. 

The  wind  continued  blowing  from  the  SE  quadrant  in  the  afternoon  of  the  26th. 

According  to  the  observations  received  here  the  cyclonic  center  passed  near  Haiphong  the  afternoon  of 
the  24th. 

In  Plate  III  above  mentioned  we  have  inchided  the  route  of  the  steamer  Zafiro  in  her  regular 

trip  from  Hongkong  to  Manila.  Some  of  the  observations  made  on  board  this  steamer  are  given  in 
the  following  table : 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "ZAFIRO,"  JUNE  20  AND  21,  1909. 

[Captain,  Mr.  R.  Rodger.] 

Date  and  hour. 

Position. 

Pressure. 

Wind. 

Remarks. 

Latitude 
north. 

Longitude east. Direction. Force. 

June  20: 
4  a.  m 

0        f 0       / 

mm. 

, 753. 86 
54.11 

54.11 

53.60 

54.37 

54. 11 

53.60 

53.86 

54.62 

54.11 

54.87 

S  to  Sby  W 

SE 

SW 

,  sw 
S  to  SW 

sw 

sw  to  SE 

NEtoSbyE 

SW 

SW 

ssw 

3 

2 

4 

2 

3-4 4-5 

4-6 

5 

5 

5 

Slight    southerly     swell;     sky    partly 
cloudy. 

Overcast  and  dull;     cloud    banks    to 
eastward. 

Wind  variable  during  last  four  hours; 

squalls  and  rain;  weather,  threaten- 
ing appearance. Moderate    sea;    overcast    and     rainy; 

occasional  squalls. 
Dull  and  cloudy;  squally  appearance; 

heavy  rains. 
Moderate    breeze,    squally;   dark    and heavy  sky. 

Squalls  more  frequent  and  stronger,  with 
heavy  rain;  confused  sea  from  S  and 
SW;  heavy  cloud  banks  to  NE  and  E. 

Heavy  squalls;  wind  shifting  about  from 
NE  through  E  to  S;  heavy  cloud  bank 
to  the  NE  and  E. 

Fresh  breeze,  squally; dull  and  overcast; 
continuous  rain. 

Dull  cloudy  weather,  with  heavy  rain 
squalls;  considerable  SW  sea. 

Weather  clearing;  sky  partly    cloudy; 

squalls   less  frequent  and    with    no 
force;  moderate  sea  from  SW. 

8  a.  m 

Noon   

4  p.  m 

19     14 116    42 

8  p.  m          - 

12  midnierht 
June  21: 

4  a.  m 

8  a.  m  _    .  _    _ 

Noon   

4  p.  m 

15    50 119     14 

8  D.  ni 

Judging  from  these  observations  it  would  seem  that  before  the  20th  there  was  in  the  China  Sea 
no  cyclonic  center  well  developed.  At  least  the  winds  and  the  weather  as  observed  on  board  the 
Zafiro  do  not  show  it  until  the  afternoon  of  the  said  day. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — La  presion  atmosf erica  media  de  este  mes  se  diferencia  muy  poeo  asi 
de  la  normal  de  Junio  como  de  la  media  mensual  del  ano  proximo  pasado.  Las  mayores  presiones 

se  registraron  en  Filipinas  hacia  la  mitad  del  mes:  las  menores  tuvieron  lugar  el  21  en  Luzon  y 
parte  de  las  Visayas  y  del  3  al  5  en  las  estaciones  mas  meridionales  del  Archipielago. 

La  media  mensual  de  temperatura  es  en  easi  todas  las  estaciones  ligeramente  superior  a  la  de 
Junio  1908.  La  de  Manila,  es  casi  identica  a  la  normal  de  este  mes  de  la  que  se  diferencia 

solamente  en — 0.1  °C.  '  . 

Precipitacion  acuosa. — El  total  de  lluvia  de  este  mes  ha  sido  para  la  mayor  parte  de  las 

estaciones  de  Filipinas  inferior  al  del  ano  pasado  y  a  la  normal  de  Junio.  En  el  cuadro  que  acom- 
paiia  el  texto  ingles  se  vera  que,  prescindiendo  de  Guam,  solamente  once  estaciones  dan  una  cantidad 

de  lluvia  mayor  que  la  de  Junio  1908.  En  el  Observatorio  Central  no  se  han  recogido  en  los  plu- 
viometros  mas  que  165.7  mm.  de  agua,  cantidad  inferior  a  la  normal  de  este  mes  en  77.3  mm. 

DEPRESIONES  Y  TIFONES. 

Durante  todo  el  mes  no  se  ha  observado  en  los  mares  proximos  a  Filipinas  mas  que  una  de- 
presion,  la  cual  tuvo  su  origen  en  el  mar  de  China  y  se  dirigio  al  Golfo  de  Tongkin  y  norte  de 
Indo- China. 

El  Observatorio  de  Manila  envio  a  los  Servicios  Meteorologicos  Extranjeros  del  Extremo 
Oriente  estos  telegramas  referentes  a  esta  depresion: 

Dia  19,  mediodfa:  Area  de  baja  presi6n  en  la  parte  norte  del  mar  de  China.  Es  probable  se  forme  mSs 
tarde  un  verdadero  tlfon. 

Dia  21,  mediodia:  Un  area  de  baja  presi6n  se  extiende  desde  el  mar  de  China  hasta  el  Este  de  los 

canales  Balintang  j  Bashi.     Es  probable  se  forme  en  ella  un  centro  cicl6nico  hacia  el  NW  de  Luz6n. 

Dia  21,  5  p.  m. :  I>epresi6n  en  la  parte  norte  del  mar  de  China. 

Del  Observatorio  de  Hongkong  se  recibieron  los  siguientes  telegramas. 

Dia  21,  mediodia:  Tifon  al  S  de  Hongkong;  direccion  desconocida. 

Dia  22,  mediodia:  Tifon  al  SSW  de  Hongkong,  movi^ndose  al  W. 
Dia  23,  mediodia:  Tifon  cerca  del  estrecho  de  Hainan,  movi^ndose  al  W. 

El  Observatorio  de  Phulien  por  su  parte  despacho  para  las  estaciones  interesadas  los  siguien- 
tes telegramas  la  maiiana  y  tarde  del  24 : 

Dia  24,  11.25  a.  m. :  El  centro  de  la  depresi6n  se  eneuentra  actualmente  en  el  Golfo  de  Tongkin  y  contintia 
movi^ndose  hacia  el  Oeste. 

Dia  24,  5.40  p.  m. :  La  depresi6n  ha  penetrado  en  la  costa  d  eso  de  las  4  p.  m.  a  unas  50  millas  al  SSW 
de  Phulien.     Parece  moverse  al  NW. 

En  la  lamina  III  damos  Ip,  trayectoria  probable  de  esta  depresion  juntamente  con  la  distri- 
bucion  de  isobaras  a  10  a.  m.  del  24  y  la  curva  barografica  obtenida  en  Phulien  durante  el  paso  de 
esta  depresion  por  el  Sur  de  aquel  Observatorio.  A  la  generosidad  del  Sr.  J.  Ferra,  Director  del 

Servicio  Meteorologico  de  Indo-China,  debemos  agradecer  preciosas  observaciones,  isobaras  y  report 
que  sobre  esta  depresion  preparo  a  peticion  nuestra  el  Sr.  A.  Beljonne,  Meteorologista  Auxiliar 
del  Observatorio  de  Phulien.  En  este  report  se  dice  lo  siguiente  sobre  los  ef  ectos  de  esta  depresion  en 
Indo-China. 

Los  efectos  de  esta  depresion  en  el  Continente  han  sido  de  poca  importancia.  En  el  Observatorio  de 
Phulien  observamos  la  maxima  fuerza  del  viento  con  rachas  del  ENE.  Esta  velocidad  fue  de  106  kilometros 

por  hora  ̂   5.28  p.  m.  en  el  momento  en  que  el  centro  ciclonico  pasaba  d  la  menor  distancia. 

El  camino  total  recorrido  por  el  viento  en  Phulien  durante  los  dias  24  y  25  fu6  de  2,494  kilometros  y  la 
lluvia  recogida  no  ha  pasado  de  19.4  mm. 
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El  viento  continuaba  soplando  del  segundo  cuadrante  la  tarde  del  26. 
Segtin  las  observaciones  recibidas,  este  centro  ciclonico,  que  no  parece  haber  sido  muy  profundo,  debi6 

de  pasar  cerca  de  Haiphong  la  tarde  del  24. 

Hasta  aqui  parte  del  citado  report  del  Sr.  Beljonne. 
En  la  lamina  III  arriba  citada  hemos  anadido  la  mta  del  vapor  Zaflro  en  viaje  de  Hongkong 

a  Manila.  En  el  texto  ingles  damos  en  una  tabla  algunas  de  las  observaciones  hechas  a  bordo  de 
este  bareo.  Por  ellas  se  echara  de  ver  que  antes  del  20  no  parece  existiese  ningtin  centro  de  depresion 
bien  formado.  Los  vientos  y  el  tiempo  al  menos  estuvieron  muy  lejos  de  indicarlo  hasta  la  tarde 
de  dicho  dia. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[(^  =  14'*  34'  41"  N;  X  =  120*'  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Date. 

Pres- 

sure, 

mean. 

Air  temperature.2 Underground  temperature. 

Rela- 

Vqt\ 
Evaporation. 2 

Mean. 

Maxi- 

mum. 

Mini- 

mum. 

0.25  meter. 0.50  meter. 

1.50 

meters. 

2.50 

meters. 

tive 

humid- 

ity, 

mean. 

pres- 

sure, 

mean. 

Free 

expo- 

sure, 

total. 

Shelter, 

total. 

8  a.  m. 2  p.m. 8  a.  m. 2  p.  m. 8  a.  m. 
8  a.  m. 

1  - 
mm. 
757. 77 
57.87 
57.46 

57.74 
57.79 
57.63 

58.11 
58.66 
58.22 
57.95 
57.72 
58.34 
59.44 
59.02 
59.46 
59.36 
59.30 
58.86 
58.01 
57.25 
56.26 
57.12 
58.08 
58.38 
58.13 
57.70 
57.59 
57.94 
58.81 
58.65 

27.9 
28.4 
29.4 
29.1 29.5 

29.2 
29.8 
29 

29.6 
29.2 
29.6 
28.1 

28.2 

28 

27.6 
27.2 
27.7 
26.8 
26.5 
26.3 
26.6 
25 

25.6 
26.4 
26.5 

27.4 26.9 

27.5 

27.1 
26.7 

33.6 
34.3 
35.8 

35.5 

36.4 
35.9 
36.9 

36.4 34.9 
34.7 
35.8 

33:1 
35.2 
33.4 

33.6 30.6 
32.4 
31.7 
30.7 
29.6 

30.2 28.8 

29.2 
30.3 

30.4 
32.2 
32.6 
32.6 
33.2 
33.2 

22.5 
22.6 

22.9 
24.2 
23.1 

23.9 
23.5 

23.2 23.8 
25.1 24.3 

23 
24 23.6 
24.1 
23.4 

23 
23.1 
23 

23.4 22.6 

22.2 
22.2 22.3 

23.1 
23 

23.5 
23.8 

23.2 

23 

30 

30.5 30.8 
31.1 

31.1 31.9 

32 
32 32.2 
32.8 
32.8 
32.2 31.8 

31 
31.5 
30.7 

30 

30 

29.1 

29 
28.8 
28.8 
28.5 
28.3 
29 
29 

29.5 29.5 
29.9 

29.8 

31.8 

32.5 
33.2 
33.5 
34 
34.3 
34.5 34.8 

34.9 
35.1 
35 

33.5 34.8 

33.1 33.5 
32.1 
33 

30.6 30.5 

30 

29.9 
28.9 

29.4 29.6 
29.7 

30.4 30.8 

30.8 
31 

30.6 

30.7 
30.8 

30.9 31.3 

31.4 
31.6 
32.4 32.1 

32.2 

33 
32.8 

32.6 

32.4 
32 31.9 
31.7 
31.3 
31.3 
30.7 
30.3 

30.1 
30 

29.5 
29.6 

29.7 29.8 
29.9 

29.9 
30.2 
30.1 

31 
31.1 

31.5 31.7 

32 32.3 32.4 

32.5 32.6 
33.2 33 

32.9 32.6 
32.2 
32.5 
31.9 31.8 

31.3 

31 30.4 
30.2 30 
29.8 
29.7 
29.8 
30 

30.4 
30.2 
30.2 30.5 

29.7 

29.7 
29.8 
29.8 29.9 

29.8 
.29.9 

29.9 
29.9 
30 

30 
30 

30.2 30.1 

30.2 
30.2 
30.2 
30.2 30.2 30.1 

30.1 
30.1 30 
30 
30 
29.9 29.9 
29.8 
29.9 

29.8 

28.7 

28.7 28.8 

28.8 28.9 

28.9 

28.9 28.9 
28.9 

29 28.9 
29 
29 

28.9 
29 

28.9 

28.9 28.9 
28.9 
28.9 
28.9 
28.9 28.9 

•28.9 

29 

28.9 29.1 
29 

29.1 

29 

Per  ct. 
73.7 72.5 

65.8 

66.2 
65.9 

73.4 66.6 70 

71.8 

76.1 
70.5 73.8 

75 

77.5 

80 

82.9 

79.5 
82.9 

85.1 

84.9 81.1 

90.2 85.3 

82.4 86.6 

82.9 87.5 81.8 

82.6 
84.6 

mm. 

20.4 
20.5 
19.5 
19.3 19.6 
21.6 
20.3 20.5 

21.8 
22.7 
21.4 

20.8 20.8 

21.6 21.7 

22 21.7 
21.6 
21.8 

21.5 20.9 

21.2 
20.7 
20.9 

22.2 22.3 

22.9 
22.1 21.9 

21.9 

mm. 
mm. 2.8 

3.4 5.8 
5.1 

5.5 
4 
3.4 
3.7 
4.2 
3.3 
3.9 2.9 

3 2.3 2.2 

2 2.3 

2.2 
2 

1.7 
2.2 
.3 

1.6 
2.2 

.4 

1.8 

1.2 
2.1 
2 

1.7 

2   
3          _    - 
4__        
5   
6__      __        
7      _ 
8 
9            _ 10 

11       _ 
12-_       
13  - 
14   
15.-_     -_    _  .    _ 
16_- 
17   
18 
19__      __      __ 
20   
21  _ 
22      _ 
23   
24   

25      _ 
26  _ 
27__             
28  _               
29_    ___ 
30       _. 

Mean   
Total 

758. 15 
27.8 33.1 23.3 

30.5 32.2 

31.1 
31.4 

30 

28.9 
78 

51.3 
2.7 

81.2 

Departure  from 
normal   

+0.22 

—0.1 

+0.9 

-0.6 

-3.0 
—1.1 

Date. 

Wind. Clouds. 

Sun- 

shine. 

Rain, 

24  hours 

begin- 

ning 

mid- 

night. 

Miscellaneous. 
Prevailing 
direction. 

Total 

move- 

ment. 
Maxi- 

mum 

hour- 

^7 

veloc- 
ity. 

Direction 
at  the 
time  of 

the  maxi- mum 
velocity. 

Amount, 

mean. 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1      „ 
E  quad. Variable 

ESE 
ESE 

SE  quad. 

^     ESE SE 

SE W  quad. 
WSW 

SE ESE 
ESE 

•NW 

Variable 

SW,  N 
W  quad. 
SW  quad. 
WSW 
ssw 
ssw 
ESE 
ESE 

NW  quad. 

SE  quad. 
Variable 
SW  quad. 

WNW 

Km. 
137.5 
174 257.5 
211 

204.5 
156.5 
199.5 
132.5 249 
208 

195 151 
215 
160 

202.5 186 

334.5 395 
428 288 .268 

222 

202.5 
136.5 

102 143 116 

150.5 
133 
154 

Km. 

13.5 

18 24.5 
21.5 

21 22.5 

18 
12.5 26 

26 
16 
17.5 
27 

14 28 
15 
31 
38 
39.5 
33 
31 

34.5 
28 

12.5 
14.5 

19 
16.5 

14 
14 16 

NW 
WNW 
ESE 
ESE E SEbyE 

SE 

SE 

SW  by  W 

SW 
SE WbyN 

SW 
SE SWby  W 

W 
S 

WSW 
WSW 

WSW 
WNW 
WSW 
NW 
NW 

SW 
s 

WSW 

SE WNW 

0-10. 

2.9 

3 2.8 

8.1 5.5 
6.9 
2.8 

7.8 4.7 

5.5 
5.1 

8.7 8 
8.7 
8 

9.2 9.3 

8.6 10 

9.8 9.5 
10 
9.8 

8.6 8.8 

9.1 
8.2 7.9 
8.6 
6.6 

Ci.-S Ci.-S 

Ci.-S Ci.-S 

Ci.-S 
Ci.-S 

Ci.-S Ci.-S 
Ci.-S 

Ci.-S Ci. 

Ci.-S 
Ci.-S 

Ci.-S 
Ci.-S 

Ci.-S 
Ci.-S 
Ci.-S 

Ci.-S Ci.-S 
Ci.-S. 

Ci.-S 

Ci.-S 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S 

Ci.-S. 
Ci.-S. 

SW NWbvW NE 

S 
E 

SE 
EbyS 

Sby  W 

E 

WSW 

NE 

SW 

SE 
SE 

SE,  E 

Cu.                   E 
Cu.                   E 
Cu.                   E 
Cu.                   E 
Cu.                   E 
Cu.               ESE 
Cu.               ESE 
Cu.                SW 
Cu.               ESE Cu. 

Cu.                    E 
Cu.                    E 
Cu.                    E 
Cu.                    E 
Cu.               SSE 
Cu.-N.              E 
Cu.            WNW 
Cu.-N.  SW  by  W 
Cu.-N.       WSW 
Cu.-N.    WbyS 

Cu.-N. Fr.-N.     W  by  S 

Cu.-N.         ESE 
S.-Cu.          ENE 
Cu.-N.            SE 
Cu.-N.  SW  by  S 

Cu.-N.              E 
Cu.-N.            SE 
Cu.        SE  by  E 
Cu.                    E 

h. 
7 
8 
9 
7 

10 

6 
10 
5 

10 
7 
9 
2 
4 
1 
5 
2 
6 
4 
0 
0 
0 
0 
0 
2 
2 
0 
4 
5 
4 
5 

m. 
30 
15 
40 

00 

05 

10 

20 
40 

00 

45 

25 
35 

45 

35 

30 
05 

20 

25 

30 
10 

55 

00 
00 

40 

30 

30 

20 
00 

20 
20 

mm. 
=°  a.O°  OO  p. 

=°a. 

=°a. 

=°Oa. 

=°a. 

=°  a.  T°  p. 

=°  a.  V  p. 

=°a. 

=°a. 

=°a.p.p«°p. 
^o  a.  T°  P°  p. 
=o  O  a.  T  d  p. 

0°  a.  p.  O  •  p. 
=°  a.  <  p.  O  a.  p. 

=°a.r^a.p,#2p. 

=°  a.  O  p. 

O  a.  0°  ̂   d°  p. 
•  =°a.  oop./o •  a.  /^o  d  p  p. 

^•a.O^Z-^^p. 
#°  a.  /^°  p.  O  a.  p. 

•  a.  #o  T  p. 

d°  a.  o  #  p. 

=°  a.  <,  p. 

=°  a.  O  #  a.  p. 

=°a. 
=°  a.  O  #2  p. 

=°  O  a.  r-3  p. 
=  a.ni#°^p.O 

=°  a.  O  #  p. 

2   
3 
4        
5  .         .   
6__      _       
7-               
8 
9-   

10__        
11 
12   
13         1.5 
14_        __ 
15,               

10.9 

16._ 
17__      
18 

49.6 
24.1 
25.9 

.3 

24 

5.8 

19             
20-_        
21   
22   
23- 
24   
25   

5.6 

26-   
27   

17.5 

28   
29-. 

30__      

.5 Mean   

! 
203.8 22.1 

7.4 
4 

145 
51 

20 

Total  _ 
165.7 

Departure  from 
normal 

-31.9 

+0.5 

-28  35 

—77.3 

1 
^  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
'These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[<^  =  9*'  38'  N;  X  =  123**  51'  E;  barometer  above  sea,  21.8  meters;   gravity  correction  not  applied, 

-1.86  mm.] 

Day. 1 
Temperature. 

'6 

1? 

r 

Wind. Clouds. A  bo 

1" 

Miscellaneous. 

i 
a 

.§ 

oS 

a 
a Prevailing 

direction. 
Force 

(mean) . 

Amount 

(mean). 

Prevailing  form  audits  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 13 

14 15 

16 17 18 
19 20 

21 
22 23 

24 25 
26 

27 28 
29 

30 

Mean 

Total 

mm.. 
757. 62 
57.41 
56.89 
56.91 
56.95 
57.01 
57.76 
58 
58.21 
58.04 
57.60 
58.12 
59.14 
59.08 
59.43 
59.48 
59.89 
59.53 
58.72 
58.14 
57.46 
57.62 
57.32 
57.62 
57.91 
58. 11 
57.70 
58.01 
58.57 
58.24 

27.3 
28.2 
28.8 
28.5 
27.7 
28.3 
28.4 
28.2 
28.3 27.5 28 

27.2 
27.2 
27.5 
27.9 
27.8 
27.6 

28.4 
28.4 28.5 
28.3 25.9 

27.2 
27.2 
27.8 
28 

27.9 
27.4 
27.6 
26.7 

OC. 

30.5 
32.2 
34.1 
31.7 
31 
33.5 
31.7 
32.2 
33.7 
32.4 
31.4 32.9 
30.9 
30.1 32.9 

31.4 31.6 
33.2 
34.7 32.2 
32.2 
30.2 
30.1 
32.2 32.3 
32.5 

32.7 
30.7 
32 
32.7 

24 
24.1 
25 
24.7 24.7 
23.9 
24.7 
24.2 
23.7 24.5 
23.3 
23.4 
23.4 
23.4 
24.3 
24.6 
24.9 
25.3 
24.9 
24.2 
24.4 22.1 
22.5 
24.4 
24.6 

23.8 
23.7 

23.4 
23 

23.2 

P.ct 

80.2 77.2 74.8 

77.2 
81.2 
80 80.2 75.3 
77.2 

80 74.7 78 

80 
80.1 77.7 
76.7 
76.3 

73 76 

'76 

75.2 82.5 81 84.3 
79.7 
80.2 77.3 

78 79.3 

85 

Variable 
NNE,  SE 

SE,  NNE 
SE,  NNE 
Variable 
Variable 

N,SE NNE 

N,SE Variable 

N,SE NNE 
NNE,  WNW 

SE N,WNW Variable 
Variable 
SW  quad. 
Variable 

SE SE Variable 

SE 
WNW,  NNE 
NNE,  SE 
Variable 
Variable 

SE N  quad. Variable 

0-12. 

1.5 
1.7 
2 

1.7 
1.5 
2 

1.7 
1.7 1.5 

1.5 2 

2.2 
1.8 

1.7 
1 

1.8 

1.5 2.3 
1.7 2 

1.7 
1.7 1.8 

1.3 1.5 
1.7 
3 

1.7 1.7 
1.3 

'o-io. 

6.7 

6.2 6.5 
7 

8.8 
5.8 

9.2 8.3 
5.7 

6.5 6.7 7.8 
8.8 
9.7 

7.3 
8.2 10 

7.7 
7.3 
5.5 10 

9.8 

8.3 8.8 
8.3 

8.2 
7.5 

6.3 

5.5 
6.2 

Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.               SW 
A.-Cu.      SSW,  E 

Ci.-S. 
Ci.-S. Ci.-S.               SW 
Ci.-S. 
Ci.-S. 
A.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Cu.-N.        NE,  E 
Cu.                     E 
Cu.                     E 
Cu.                      E 
Cu.-N.           ENE 
Ca.                      E 

Cu.,  Cu.-N.        E Cu.-N.           ENE 
Cu.-N.  NE,  ENE 
Cu.        ENE,  NE 
Cu.                   NE 
Cu.-N.                E 
Cu.-N.                 E 
Cu.-N.                 E 
Cu.                    SE 
Variable.          E 
Cu.              WNW 
Cu.          ,    WSW 
Cu.                S,  W 
Cu.                  SW 
Cu.-N.             SW 
N.             E,  NNE 
Cu.-N.        E,  NE 
Cu.-N.                 E 
Cu.-N.                 E 
Cu.-N.             SW 
Cu.-N.                E 

Cu. 
Cu.,  Cu.-N.        E Cu.-N.                E 

mm. 

0.8 

.8 

'i5~2~ 

"5^2' 21 

2 

'21/2' 12.5 

0°  T°  a.  d  p. 

cl<°p. T°  do  <j  ̂ 0  ̂  

/'Op. 

d  a.  #  <  vx^o  p. 

/o  1-32  dp. 

T2  d  0^  •  p. 

#oa. 

•  a.  do  p. 

Qa.  <2p. 

•°  a.  02  ̂ 2  ̂   p. 

o<i  <  p. 
uy  do  ̂ Op_ 

#oa. 

<^P. 

•^r^p. 

T  •  ̂   ̂   p. 758.08 27.8 32.1 24 78.5 1.7 
7.6 

1 
78.7 

' 

SURIGAO. 

[(^  =  9°  48'  N;  \=:125°  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  —1.86  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 13 

14 
15 16 
17 
18 
19 20 
21 

22 
23 

24 
25 26 
27 
28 29 

30 

Mean 

Total 

mm. 

Ibl.  73 
57.72 
57.61 
57.46 
57.44 
57.48 
58.36 
58.48 
58.62 
58.44 
57.97 
58.40 
59.24 59.18 
59.37 
59. 45 
59.96 
59.46 
58.74 
58.20 
57.52 
57.74 
57.49 
57.62 
58.10 
58.18 
58. 13 
58.24 
58.83 
58.32 

oa 

27.4 
27.4 
27.9 
27.2 
26.9 
27.4 27 

26.4 27 

27.2 
27.3 
26.2 
26 

27.4 
28 

27.1 
26.6 
27.5 
27.3 
28 

27.2 
26.9 
26.7 
26.3 
26.6 
26.4 
26.4 
26.5 
27.2 27 

31.8 

32 31.8 
31.7 
28.7 
31.7 
31.6 29.9 

31.3 
31.1 
31.5 
30.1 
29.9 
32.6 
32.7 
31.7 
32.4 
32.2 
33 
33.1 
33.2 30.5 30 

29.9 
31.8 

31 31.9 
30.4 31.6 
31.1 

OC. 

23.4 
23.7 24.5 
24.3 
24.5 
23.5 
23.6 
24 

23.1 
23.7 
23.1 
23.5 
23.5 22.9 
24.8 24 

24.2 
23.8 
23.3 23 23 

24.5 
23.7 24 

24.2 22.5 

23.2 22.5 23.3 

23.5 

P.ct. 
83.4 
83.3 84.8 
87.7 
88.8 
85.7 

87 88.8 
84.8 
85.9 
82.5 
88.3 
90.3 
83.7 
82.1 

83.2 
81.7 

78.2 
79.2 77.3 
80.8 
84.8 

87.2 
90.5 

88.7 85.2 84.6 
85.4 84.7 

84 

E  quad. 
ESE.E 

E  quad. E 
E 

E  quad. 
E  quad. Variable NNE,  E 
Variable 

S,  NNE S,  NNE Variable 
W  quad. 
Variable 
W  quad. 
Variable WSW,  W 

SSW,  w^sw w 
Variable 
Variable 
Variable 
Variable NE 

E 

E  quad. NE  quad. 

0-12. 

1.2 
1.2 1.8 

1.6 

1.2 1.6 
.8 

.7 

.8 

.3 

.8 

.2 

.2 

.5 .8 

1.1 

1.1 
.8 

.7 

.8 

.7 

.8 

.4 

.5 

.5 

.4 

.8 

.7 

.8 

.5 

0-10. 

4.8 

6.8 
8.5 
7.3 9.5 4.7 
6.8 

8.5 4.2 

6 5.3 

6 
6.7 6.8 

8.7 

8.2 
8.7 
7.5 
6.8 4.8 

7 
8.5 
7 

8.5 
9.2 5.7 

6.3 
7.2 4 

5.3 

Ci.-S.               NE 
A.-Cu.                 S 
Ci.-S.                 N 
Ci.                   NE 

Ci.-S. Ci.                      E 
Ci. 

Ci.-S. Ci.                   NE 
A.-Cu. 
Ci.-S., Ci.NW,NE 

Ci.-S. Ci.-S.               NE 
Ci.-S.                  E 
A.-Cu.                E 
Ci.-S.,  Ci.  NE,  E 
A.-Cu.                 S 
Ci.-S.              NW 
Ci.-S.            ENE 
Ci.-S.               N^. 
Ci.-S.               NE 
Ci.-S.                NE 
A.-Cu.                N 
Ci.-S.                  N 
Ci.-S.               NE 
A.-Cu.              SE 
Ci.-S.               SW 
Ci.-S.                  N 
Ci. 
Ci.                      E 

Cu.                  NE 
Cu.                     E 
Cu.                     E 
Cu.                      E 
N.-cf.                SE 
Cu.                   SE 
Cu.                      E 
Fr.-N.,  N.-ef.    E 
Cu.                   SE 
Cu.                      E 
Cu.                   SE 
Cu.,  Cu.-N.  E,NE 

Cu. 
Cu. Cu.                    W 
N.-cf.                W 
N.-cf.           WSW 
Cu.        W,  WSW 
Cu.               WSW^ 

Cu.,  Cu.-N.       W Cu.                    W 
Cu.-N.,  Cu. 
N.-cf.              NE 
Fr.-N.              NE 

Variable. Cu.                     E 
Cu. 
Cu.                     E 
Cu.                      E 
Cu.                      E 

mm. 

~~i~5' 

4.3 

25.4 

1 

"22^6' 
1.5 

"2^5" 

12.4 

'1:8' 

~'l~V 

3.8 
4.1 

"i2r2' 

r>.  a.  nOp  (JO  a.  p. 
112  a.  0  ̂   < '^  P- do  a.  /-o  %^  r^  p. do  a.  #"!  p. •^  a.  do  <  p. 

n  a.  do  p. 

n.  a.  %''  p. 
#2  a.  nP  69  p. 

ja2  a.  <  p. 

112  a.  p.  <  p. 

n.^  a.  00°  p. 

•°0  ̂ ^p.-Q.^ 

11^  T  d°  0  0  • 

112  a.  00°  p. 
do  112  a.  /-  03  p. 

^a.p. 

nP  a.  p.  <  p. 
112  a.  ja  p. 
n  a.  p. 

^  2  ̂ 2  -p2  a.  nP  p. 

JD.2   a.    02    </2p. <  2  a.  112  p. 

-0.='  <,  •  T  ̂   do dOa.O#°<2p. 
-D-=^^a.O^^#p. n.^  a.  p.  m  p. JD.2  a.  p. 

n  a.  p.  uv-  <37  p. 

112  a.  no  ̂   p. 

112  a.  #0  p^ 

758.32 
27 

31.4 23.6 84.8 .8 6.8 

116.2 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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CEBU. 

[</>=:10*'  18'  N;  X  =  123*'  54'  B;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  —1.84  mm.] 

183 

Day. 

t Temperature. Wind. Clouds. 

^9 

^.a 

•ag 
Miscellaneous, 

d 

a 
a 
as S 

a 
a 
S 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean ) . 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 
17 
18 
19 20 
21 
22 
23 

24 25 
26 
27 28 

29 

30 

Mean 

Total 

mm. 

757. 62 
57.65 

57.52 
57.50 
57.40 
57.41 
58.16 
58.48 
58.55 
58.24 
57.93 
58.19 
59.35 

59.24 
59.63 
59.58 
60.06 
59.47 
58.81 
58.25 
57.42 
57.77 
57.42 
57.52 
58.02 
58.23 
57.89 
58.20 
58.73 
58.36 

28.6 
28.8 
28.8 
29.4 
27.6 

29 
28.8 

28.4 
28.2 
28.8 
28.8 
28.5 
27.2 
27.3 28 

27.6 

27.2 28 

28.2 
28.5 
28.3 

27.2 
28.4 28.3 
27.7 
27.7 
28.4 
27.9 
28.3 
26.7 

32 32.5 
32.3 

32.2 

31.2 
31.9 
32.5 
30.8 
31.4 

32.7 
32.2 31.8 

31 
31.9 
31.5 

31.9 
31.5 
31.3 
32.5 

32.9 
31.6 

31 32.2 
32.7 
32.1 
33 
32.6 
32.6 

32 32.5 

25.7 
25.4 
26.5 
26.5 
23.6 
25.8 

25.3 
25.5 
24.8 

25.2 
25.6 
24.6 

25 
24.5 

25.4 
25.5 
24.3 
23.8 

24.4 
24.5 
24.2 23.9 

25.3 

25.2 
25.3 
24.5 
24.7 

24.2 
25.6 
23.9 

P.cL 

69.2 69.4 

71 68.3 
73.2 
70.3 
70.8 
74.2 
71.9 
70.9 

69.2 
69.2 
76.1 
76.1 
73.3 
75.5 

73.3 67.9 

70.2 
68.2 
68.4 74.5 
68.8 

72.2 

81.1 
77.2 
71.3 

74.2 
71.9 

80.6 

E 
E 

ENE 
E 
E 
E 
E 

NE  quad. 

SE,  E 
E 
E 

SW,  SE S 
S 

SSE,  SW 

SW 
SW  quad. SW 

S,  SSW ssw,  SW 
NE E 
E 

S  quad. SSE,  SE 
Variable. E 

N,  E SE,  W 

Km.p.h. 

.       9.3 

12 
11 

16.2 11.3 
10.7 
8.7 8.8 

8.6 
7.3 7.8 

10 
4.7 

5.9 7 
5.9 

6.4 
7.9 
8.1 

.    8.5 7 

6.2 9 

8.5 
6.9 
5.3 
7.9 
7.8 
6.9 
6.8 

0-10. 

2.7 
3 

5.2 
3.2 6.7 
3.5 

6.2 6 
3.3 
4 
4.5 

5.2 
6.2 
7.2 6.8 
6.8 
7.7 
4.7 

6.3 4.7 
7.3 

7.2 5.3 5.5 

6 
6 
5.3 4.8 

4.5 
5.5 

Ci. 
Ci. 
Ci. 
Ci. 

Ci.,  A.-Cu. Ci. 
Ci.-S. 
Ci.-S. 
Ci. 
Ci. 
Ci. 

Ci.,  Ci.-S. 
A.-Cu.              SE 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S.                 E 

Ci.,  Ci.-S. Ci.-S. A.-Cu.               N 

Ci.               NNW 

Ci.-S. 
Ci.-S. A.-Cu.              SE 
Ci.-S.                  E 

Ci. Ci. 

Ci.,  Ci.-S. 

Cu.                     E 
Cu.                     E 
Cu.                ESE 
Cu.                     E 
Cu.                     E 
Cu.                     E 
Cu.                ENE 
Cu.-N.                E 
Cu.                ENE 
Cu.        NE,  ENE 
Cu.                      E 
Cu.                      E 
Cu.-N.                E 

Cu., Cu.-N.  ENE,E Cu.-N.  ENE,SSW 

Cu.-N.  SW  quad. 
Cu.-N.             SW 
Cu.                  SW 
Cu.               WSW 
Cu.      WSW,  SW 
Cu.                  SW 
Cu.-N.             NE 
Cu.                ENE 
Cu.                ENE 
Cu.                ENE 
Cu.-N.             SW 

Cu.                 ESE 
Cu.                     E 
Cu.                      E 

cu., CU.-N.  NEquad. 

mm. 

"o.s 

1.3 

"Ts" 

""¥ 

.3 

.8 
6.1 

"Ts" 

6.9 

0°  a.p.  oo  p. =oiia.  0°  <i°p. 

^  a.  O  p.  <  p. 

=°  a.  oo  p. 

=°  <a.ir3p^p. =o  n  a.  0°  OO  p. 
=°  a.  viy  p.  O  a.  p. 

r^op  <^  a.  p. 

=°  a.  <,  a.  p. 

=°  a.  0°  a.  p. 

=°  a.  #o  f^°  p. 

ii2  a.  d  <,  p.  r^o 
=°  n  d  a.  O  <i  p. 
=o  a.  O  a.  p.  #  p. 

=°  •  a.  O  a.  p. 

=°  m°  a.  m  a.  p. =o  n  a.  0°  <,  p. 

=°Oa. 
=°  a.  <^  p. 

=°  a.  ̂   O  a.  p. 
=oii#a.O°^p. 

=°  a.  0°  <iV'^ 

=°«a.Oa.  p. 

=o£La.    . 

=°  n  a.  0°  <,  p. =°  a.  #  O  <,  p. =°a.#u.p.O< 

758.29 28.2 
32 

25 
72.3 

8.3 5.4 

33 
-          1                         1 

ILOILO. 

[(/j^lO"  42'  N;  X  =  122*  34'  B;  barometer  above  sea,   6  meters;  gravity  correction  not  applied,  —1.84  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 

15 
16 17 
18 
19 20 

21 

22 
23 

24 25 

26 
27 
28 
29 

30 

Mean 

Total 

mm. 
757. 61 
57.60 
57.17 
57.15 
57.32 
57.42 
58.03 

58.42 
58.51 
58.21 
57.84 
58.34 
59.52 
59.28 

59.82 
59.88 
60.07 
59.62 
59.03 
58.47 
57. 80 

57.71 
57.75 
57.93 
58.19 
58.36 
57.99 

58.24 
58.98 
58. 63 

27.9 
28.8 

29.2 
29.4 
28.6 29 

29.3 
28.6 

28.7 
28.6 
28.5 
28.5 
25.6 

27.1 
26.4 
26.5 
26.7 

27 
26.9 

27.3 27 

26.5 
26.8 

27 
26.9 

27.2 
27.4 
27.4 
27.4 
26.9 

33.4 
33.7 
33.5 
33 
32.6 

34 33.5 
33.1 

33.9 
33.9 
33.5 
34.1 
30 

30.6 

•28.6 

30.5 28.9 

29.9 
28.5 
29.5 

28.5 
30.9 

32 32.6 
32.5 
30.1 
32.4 
31.8 

32 
31 

23.2 
24.5 
25.6 
26.5 

25.7 
24.4 
25.2 
25.9 
24.6 

25.4 
24.6 

24.5 

23 23.5 
23.8 

22.6 
24.6 

23.1 

24.6 23.9 
21.5 
22.8 

24 
23.5 
24.5 
24.2 
22.6 

24.1 
24.5 23 

P.ct. 
76.8 
72 
74.7 
72.8 
73.9 

73.2 71.7 

78.2 
78 
76.3 

73.2 73.6 

88.2 81.8 
83.1 

86.2 
79.7 
83.3 

83 77 
78.5 

82. 5 78.2 

81.7 
82.7 
81.8 

80.7 

82 

82.8 

84 

NE,  N 

NE  quad. 

N,  E NNE,ENE 

N,  E NE  quad. ENE 

NE  quad. 
N,E 

Variable 
Variable 

NE  quad. NE,  N 

NE,  SSE 
SW  quad. 

SW 
SW SW 

SW 
SW  quad. 

SW SW NE  quad. 

N,NE 
NE 

SW SW 
Variable 
Variable 

W 

Km.p.h. 

7.2 11.3 11.3 
12.9 

13.3 

10.5 10.7 

8.3 
7.4 
6.4 
7.2 
8 
6.9 5.3 

8.2 

9.1 

14 
10.9 

11.4 
12.8 
12 
6.1 

10.1 
8.1 
6.8 

-     9.8 

6.2 5.6 4.8 
5.3 

0-10. 

4.5 
4 

7.5 3.8 6.8 
4.8 

6.7 
8 4.8 

4.5 
5 

7.7 8.8 
7.8 
7.5 
8.7 
8.8 
7 
7.8 

7.8 7.8 

9.2 7.5 7 

6.3 6.8 

7.3 8 
6.3 
7.5 

Ci. 

Ci. Ci.                      E 
Ci. 
A.-Cu.                E 
Ci.                      E 
Ci.                   SW 
Ci.                   SW 

Ci.,  A.-Cu.         E 
Ci. 
Ci.                     N 
A.-Cu.             NE 
Ci.                      E 
Ci.-S.     . 

Ci.-S.,  A.-Cu.  NE 

Ci.-S. Ci.-S. 

Ci.-S. Ci.-S.               SE 
Ci.-S.              SW 

Ci.-S. A.-Cu.         WNW 
Ci.                      N 

A.-Cu.,  Ci.-S. Ci.-S. 

Ci.                     SE 
Ci.                 ENE Ci.-S.     . 

Ci.-S. 

Ci.-S. 

Cu.                  NE 
Cu. 
Cu.                  NE 
Cu.                  NE Cu. 

Cu.                  NE 
Cu. Cu. 
Cu. 
Cu. 
Cu. 

Cu.               NNE 

Cu.-N. Cu. 
Cu. 

Cu.-N. 

Cu. Cu.-N.             SW 
Cu.                  SW 

Cu. Cu.                  SW 

Cu. 
Cu. 
Cu.                  NE 
Cu.                  NE 

Cu. Cu. 
Cu.                  NE 
Cu.                  NE 
Cu. 

mm. 

10.7 23.4 
25.9 

'48'3' 

'2l~T 

6.4 
.3 

24.4 

"iT 

"5075" 

.3 "2371" 

-Q.  a.  <]  p. 

n  a.  ̂   a.  p.  OP  p. -CL  O  a.  O  d  <,  p. 

ii  a.  oo  ̂   p. -o.  a.  d  O  <  p. 
n  a.  <|  p. 
11  a.  ̂   p. 

Odp. 
•  p  a.  <  p. 
•  r^  a.   r  ̂   p. 

<,  a.  p.  d  r>  o  p. Oa  p.  #2^  p. 

•°a.^p. 

0«2a. 

•  a.  #2  y  ̂   p. 

•  f  a.  O  p. 

£~2  a. 

•<"  d  a. da.  <  p. 

#2  a. 

^i:^p. 

n  d°  a.  ̂   d  p. 

-a  a.  r^  #2  p. 

<i  a.  p.  O  p. T  a.  r^  <  p. -Q.  a.  rH  <  p. 

758. 36 27.6 31.8 24.1 79.1 8.9 6.9 

245.9 
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ORMOC. 

[0  =  11'*  00'  N;  X  =  124*'  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

2 

Temperature. 

^1 

Wind. Clouds. 

0)    . 

-^a 

Day. a 

S3 

a 

S3 

Prevailing  form  and  its  direction. 

0  03 

•5^ Miscellaneous. 

3 
§ 

a 

'S 

?^ 

Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 
£ S S ^ S 

Upper. 

Lower. 

S'^ 

mm. 

°a 
°c. 

°c. 

Per  ct. Km.p.h. 

0-10. 

mm. 
1 757.50 

26.8 
33.2 20.5 75.8 

NE  quad. 6.3 3.3 
Ci.-S.,Ci. 

Cu. E 

n  a.  =°  <,  a.  p. 

^°  ̂   a.  p.  d°  p. 

^=°a.'d°<a70p. 
<,=°d°a.T#p. 

2 57.80 26.7 
32.5 

21.8 76.8 Variable 
6.6 

3.8 

Ci. 

Cu.,  Cu 

-N.        E 

3 57.53 
27.8 

34 

23.9 
76.3 

SE  quad. 7.9 5.5 Ci.                      8 Cu. 
4 57.51 

28.3 
33.7 

23.6 71.2 NE  quad. 7.1 4.2 Ci. 

Cu.-N., 

Cu.        E 
5 57.52 

25.8 

31.7 
22.9 87.3 Variable 

6.7 

4.8 
Ci.,  A.-Cu.    ESE Cu. E 3.6 

6 57.54 
26.9 

34 

22.5 
79.2 SE  quad. 

8.4 3.7 

Ci. Cu. 
E .3 

=°  d°  a.  <^  o^'-i  p. 

7 58.16 27.4 
33.7 

22.4 76.3 
E  quad. 6.1 7.5 

Ci.-S. Cu. 
E 

C  =o  a.  p. 

8 58.54 
26.6 

31.2 
22.4 

81.2 E  quad. 
6.2 7.2 

Ci.-S.              SSE 
Cu.-N. 

SE 

=  a.  <|  d°  a.  p. 

9 58.41 
26.5 

31.6 
20.8 

79.2 Variable 6.2 5.8 
Ci.-S.,  Ci. Cu. ESE 

<=°a.p.r3p. ii=oa.<^a.p. 

10 

58.08 
26.8 

32 

21.6 76.8 Variable 8 
2.5 

Ci.                 ESE Cu. NE 11 
57.83 26.3 

32 

20.7 78.5 ssw 
6.6 

4.3 
Ci.                      S Cu. ENE 

112  =o  a,  r^  p. 

11°  =°  a.  O  •  P- 

12 58.22 
26.6 

31.8 
20.6 75.8 

NE  quad. 
5.4 

5.3 
Ci.                      E 

Cu. ENE 23.1 
13 

59.33 25.3 
30.3 

22.9 
88.5 Variable 

4.2 
6.5 Ci.-S. Cu.-N. E 

-ci  =  °a.  o  p. 

<j  =  °a.  O  •  p. 

14 
59.25 26.6 

31 

21.5 82.2 Variable 
7.4 

4.3 Ci.             E,  ESE 
Cu. 

E 
15 

59.54 
25.1 

31.1 

23.1 91 

N  quad. 

4.3 
8 

Ci.-S. 
Cu.-N. W 7.6 

16 17 
59.61 
59.96 

25.7 
24.8 

30 
28 21.3 

23.2 
86.7 
90.3 

Variable 
NE  quad. 

5 
7.3 

Ci.                      E Ci.-S. Cu. 
Cu.-N. W 

2.5 

10.9 

-CL2=a.O°d  ^p. 

•°  a.  p.  =  O  p. 
3.5 

18 

59.54 
26.3 

30 22.6 84.8 
SE  quad. 7 

6.2 

Ci.            E  by  N Cu.-N. 
SW,  W 

11°  a.  =°  j:^  a.  p. 
19 

58.74 27 
30 

23 83.3 
E,  S 

5.6 
6.7 

Ci.-S. 
Cu.-N. W 

=°Ta.  ̂ p. 

ii2  a.  =  O  a-  p. 

20 

58.08 27.1 
30.9 23.1 80.2 SE  quad. 7 5 Ci.  "             NNE Cu. 

WSW 
17 

21 

57.64 26.7 29.9 22.5 83.2 SSE 6.8 
8.3 

Ci.-S. Cu.,  Cu 

-N. 

5.1 

=°  •  O^  a.  O  p. 
22 

57.77 25.4 30.8 23 
85.3 

Variable 
6.9 

6.3 
Ci.-S. Cu.-N. 7.4 

ii2=0°dT«< 
ii2  =  a.  O  P- 23 

57.46 
26 

31.8 21.8 
82.3 

Variable 5.3 
4.7 

Ci.        NNE,  NW 
Cu. 

NE 
24 

57. 55 25.9 

31.8 

22.3 86.3 N 5 
6.3 

A.-Cu.               SE 
Cu. E 

24.6 

<  =°  T  O  •  ̂ ° 
25 

57.95 
26 

31.2 
22.3 85.8 

NE  quad. 
4.9 

7.2 

A.-Cu.                E Cu. E 
40.6 

-Q-2  =  a.  O  p. 
26 

58.30 
27 

31.5 22.6 
78.8 

Variable 6.8 5.5 
A.-Cu.               SE 

Cu.-N. 
S 

0#''-Q-=°a.<p. 27 

57.80 26.8 31.1 21.8 

76 

Variable 

5.1 
8.3 

Ci.                    SE Cu. 
^0=0Q0^2J^^0 28 

58.22 26.2 31.3 21.5 
80 

NNE 4.8 

7.5 

Ci.-S. Cu. 

<i  D.°  =°  o  d°  VJ^° 

29 
58.70 26.4 31.8 21.7 80.5 N  quad. 4.3 6.8 Ci.-S. Cu.,  Cu 

-N. 

.8 
_Q_o  =o  a.  d  0°  p. 

30 

Mean 

Total 

58.39 25.9 31.8 21.7 84.2 
N  quad. 

4.8 5.7 
Ci. Cu.-N. E 17.5 

ii°=°a.ir3#p. 

758. 28 26.4 31.5 22.2 
81.5 6 

5.8 

IGl 

TACLOBAN. 

[0=11*  15'  N;  \=125'  00'  B;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

mm. 

°C. 
°C. 

°C. 

Perct. 

0-12. 
0-10. 

mm. 
1 
2 

758 
58.21 

28.7 
28.7 33 

34 

24.5 
24.8 

74.3 

76.5 
E 

SE 

0.8 
1 

2.3 

3.8 

Fr.-  Cu.              E 

Cu.                 ESE 

"¥.2 

ii2a. 

•  /T^p. d  #  0^2  p. 

Ci.-S. SW 
3 58.08 27.8 

32.5 
25.6 84.8 ESE 

1.3 7 Ci.-S. Cu.-N.     .      ESE 6.1 
4 58.04 

29.3 33.8 
26 73.5 ESE 

.7 

5.7 
Ci.-S. 

SW 

Cu.                ESE 

^2  p. 

•  do  p.  "372 a. p. 

5 57.95 27.7 34.1 24.9 81.5 ESE 

.5 

7.8 Ci.-S. 

SW 

Cu.           ESE,  E 22.6 

6 58.08 28.8 

32 

25 
78.7 

ESE 

.7 

6 Ci.-S. Cu.                ESE 

#a. 

7 58.72 28.1 32.5 
25.3 80.7 

Variable 1 7 Ci.,  Ci 
-s.        s 

Variable       SSE 
12.7 

•  ̂ P- 
8 59.06 

27.1 
30.8 25 

84.7 
SE  quad. 

.7 

8 

A.-S. 

Cu.-N.              SE 
4.6 

#a. 

9 58.90 
28.3 

32.2 
24.3 78.2 

SE 
.5 

5.5 

Ci.-S. SW Cu.           ESE,  E 
02p. 10 

58.58 28.6 
33.2 

24 

77.5 
SE  quad. 

.8 4.2 

Ci. 

Cu.          N,  NNE 
11 58.38 

28.8 

33.2 
25 76.4 

SE 
.8 5.3 

Ci. 
SW S.-Cu.           ENE 

.5 

d  r^  <;,  p. 

12 
58.70 27.4 

33.4 24. 5 
83.3 

SE 
.7 

6 Ci.-S. SWby  W Cu.-N.           ESE 
2.5 

n  a.  #  d  p.  <j 
13 

59.50 27.6 32.5 25.1 82.5 
SW  quad. .7 

7.2 

A.-S. 

Cu.-N.           ESE 2 

#a. 

d°  i^  <  p. 

14 
59.56 28.3 

34 

24.6 80.3 

SSE,  NW  ■ 

.8 
6.5 

Ci. 

SW 

Cu.       ENE,  NE 
15 59.73 27.3 33.5 24.5 83.7 Variable 

.8 8.2 

Ci. 

SW Cu.-N.    N  quad. 

3.8 

O-  a.  #  r3  ̂   p. 
16 59.60 27.8 

32.6 

23 79.3 

N  quad. 
.8 6.3 

Ci. 

W,  SSW 

Cu.             NE,  N 
10.7 

0°  a.  #  d  p. 
17 

59.81 26.3 
31.5 23 

87.3 
NW  quad. 

.5 

8.3 Ci.-Cu ENE Cu.-N.  N,  NNW 
42.7 

•2  05j^a.d<  p. 
18 

59.42 27.4 32.8 
23.2 80.7 ESE 

.5 6.8 
Ci. Cu.-N.  NNW,  W 0=a  p  ̂ ap. 

19 58.86 27.3 30.7 
24.7 81.8 Variable .7 

6.3 
Ci. Cu.      NW  quad. 

02  p. 
20 

58.13 28 
33 24 

80.7 ESE 

.  7 

6.8 
Ci. 

ESE,  SE Cu.                    W 

9.1 
•   ̂   f^  p. 

21 
57.83 27.6 32.8 23.2 80.2 ESE 

.7 

8.7 
Ci. 

ENE,  SSE Cu.                    W 
80.3 02  a.  p.  #2|^2  p. 22 

58.12 26.2 
32 

22.7 

83 

ESE 

.7 

8.7 

A.-Cu. 
NE Cu.-N.             NE 

10.7 
#  a.  p.  T  d  p. 

23 

57.89 27.7 
32.5 23.5 79.2 

Variable .8 5 
Ci. 

NW Cu.           NE,  SE 

<  P- 

24 
57.96 

28 
32.5 25 

82 

NNW,  NW 

.5 

6.3 
Ci. 

Cu.-N.             NE 

n^  a.  <i  p. 

25 
58. 15 27.7 

32.2 
25 82.2 Eby  S 

.  7 

7.8 Ci.-Cu 
,  Ci.-S.    E 

Cu.-N.               W 9.7 

•  p- 

26 

58.33 27.3 32.4 
24 

83 SE  quad. 

.5 

7 Ci.-S. E Cu.-N.  NNW,  WNW 

T  ̂ 2  ̂ '^  p. 

27 
58.16 27.3 30.9 

23 
83.2 Variable .8 6.5 

Ci. NW 
Cu.-N.,  Cu.    SSE 

9.4 

•  a. 

28 
58.67 26.9 30.5 

24.5 84.8 SE  quad. 1 7.5 Ci.-S. NE Cu.-N.            SSE 2.8 

d  #  072  p. 

29 
59. 24 27.1 31.8 24.2 

84.8 NW,  SE .7 

8.2 
Ci.-S. 

NW 
Cu.-N.    ESE,  SE 

1 
dSp. 

30 

Mean 

Total 

58.77 27 32.1 
24.3 

85.2 NW  quad. 

.8 5.2 

Ci.-S. Variable        NE 

.8 

H^a.d    ̂ vX/2  rp2p_ 
758.61 27.7 32.5 24.3 81.1 

.7 

6.5 

i 241. 2 
1 
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CAPIZ. 

[</,  =  ll*  35'  N;  X  =  122«»  45'  E;  barometer  above  sea,   6  meters;  gravity  correction  not  applied,   —1.81  mm.] 

Day. 

1 Temperature. 

73 

Wind. Clouds. 

5?? 

Miscellaneous. a 
Prevailing  form  and  its  direction. 

!3 

a Prevailing 
direction. 

Force 

(mean) . 

Amount 

(mean). 

<N.S 

.4§ 
P^ 

i§ 

S'^
 

Upper. 

Lower. 

&  ̂ 

mm. 

oa °c. 
°c. 

P.ct. 

0-l£. 0-10. 

mm. 
1 

27.8 

32 

86.7 
NE 0.5 

4.3 

Ci. 

S.-Cu.              SE 
1.8 

rNO#Oa.  =  <op. 

2 28.6 32.5 
85.7 

ENE 
.8 

5.3 Ci. 

S.-Cu.               SE 2 <°a.r^#°  p. 
3 28.9 

31.9 
87 

NE .8 
8.5 

Ci.-S. CU.-N.                E 

<oa. 

4 
5 

28.6 
28.6 

31.3 

32.5 
ENE 
NE 

.8 

.7 

7,7 

8.5 

Ci.-S. 
Ci.-S. 

N.                        E 
Cu.-N.,  N.          E 

"2:3" 

rD2  p. 

doa.  p.  -^°p. 

87.7 
6 28.8 

32 
87 

NE  quad. 
.7 5.7 

Ci. Cu.              SE,  E da.  <°p. 
7 28.9 32.4 85.8 ENE 

.3 

6 Ci. Cu.-N.                E 4.1 

dOa. 

8 28.7 
31.9 

87 
NE,  ENE 

.3 
9.3 

Ci.-S. Cu.-N.                E 2 •  a.  ̂   p. 

9 28.6 
32.5 

85.7 

NE 
.5 

7.3 

Ci. 

Cu;-N.        NE,  E 

3.3 

0  •  a.  <,  p. 
10 

11 

28.7 
28.4 33 32.6 

NE 

NE  quad. 
Variable 

.3 

.5 

3.7 
6.5 

Ci. 
Ci.-S.,  Ci. 

Cu.                     E 
Cu.-N.                E 

1.8 37.3 

r3°  a   <  p. 

•  a.  T  p. 86 12 

28 
31.6 85 

.5 
8.5 Ci. 

SE 

Cu.-N.                E 

14 

#2  a.  £-3°  •  p. 
13 

26.7 
29 

91.3 Variable .3 10 Ci-S. N.                        E 
12.7 <  a.  #  a.  p. 

d°  a.  m^  0  p. 

14 
26.5 

30.4 92.2 
NNW,  E .0 

9.5 
Variable Cu.-N.                E 

32.3 15 27.1 30.6 86.7 
Variable 

.5 

9.7 Ci.-S. 
Cu.-N.      E,  NW 

=°  l"a.  jr^p. 

16 27.2 
31.4 

85 Variable 
.5 

7 Ci.-S. Cu.-N.                E 
=°a. 

17 27.5 
32.5 85.7 Variable 

.3 

10 
Ci.-S. 

N.                       E 

_  _ 

°d°p. 

18 
27.1 

31.9 87.2 Variable 
.5 

8.3 Ci.-S. 
Cu.-N.  Variable 

5.1 

-"•p. 

19 27.1 29.8 
89.8 

W,  SW .7 

9.7 Ci.-S. 
Cu.-N.                S 

20 27.9 
32.1 85.5 NW  quad. 

.7 

9.8 
Ci.-S. 

Cu.-N.   SW,  NW 

d°a. 

21 27.6 
30.7 

85.2 W  quad. 

.5 

9.8 Ci.-S. 
Cu.-N.            SW 

22 26.4 
30.5 86.7 Variable 

.7 

10 

Ci.-S. 
N. 46 d°  a.  m^  T^  p. 23 

26.4 29.8 87.5 NE  quad. 
.3 

10 

Ci.-S. Cu.-N.              SE 

•  a.  ̂ °p 

=0  |-^o  ̂ 0  p^ 

24 
28.5 

31.5 83 
N,  NNE .7 

7 Ci. 

SE 

Cu.-N.             NE 

1.8 
25 28.6 

31.1 85.8 
N  quad. 

.3 8.7 Ci.-S. ENE N.,  Cu.-N.       NE 
d  a.  ̂   "07  p. 26 

26.8 31.1 88.8 Variable 
.5 

8.2 

Ci. 

SW 

Cu.-N.              SE 

3.8 

<  a.r:3p.«°a.p. 
27 27.7 

32.4 86.7 
NE 

.3 
7.2 

Ci.-Cu. 

NE 

Cu.-N.                 S 

07  U^p. 

28 28.6 
32.9 82.8 

NE 

.3 6.7 Ci.-S. 

Cu.-N.                E 
29 

27 30.3 87.8 
E  quad. 

.2 

8.3 
Ci.-Cu. Cu.-N.                E 11.9 

T  #  a.  d°  ̂   'X'  p. 30 

Mean 

Total 

27.8 
31.2 86.8 Variable .5 8 

Ci. 

NW 
Cu.-N.              SE 8.1 

d  a:  T  •  p. 

  1  27.8 
31.5 86.7 .5 8 

190.3 

1 

CALBAYOG. 

[<^  =  12''  04'  N;  X  =  124*'  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  ̂ ^1.80  mm.] 

mm. 

°C. 
°C. 

°C. 

P.ct. 
0-12. 

0-10. 

mm. 
1 758. 15 

27.1 
32.7 

22.9 
82.8 N 1 

2.8 
A.-Cu. S.-Cu. 

E 6.9 

#<>  0  <,  cp  p. ^  a.  T  p  <,  p. 

•°  i:^  T  p  ̂   a.p: 
2 58.26 

27 

33.8 
22.7 

84.6 Variable .7 
5.2 

A.-Cu. 

Cu. 
SE 

22.9 

3 58.22 26.1 31.8 24.2 91.3 
NE 1.2 

8.3 
A.-Cu. S.-Cu. 

SE 

12.7 4 58.08 27.8 33.9 
23 

79.3 

SE 

1 
5.3 

Ci.-S.,  Ci. 
S.-Cu. 

•     SE 

<u  n.  &.  ̂   -p. 5 58.02 27.4 
33.2 

28.8 83.8 
NE 

1.2 8.7 Ci.-S. 

S.-cf. 

ESE 

8.4 

a?  p  a.  d  #°  0  p. 
6 58.20 

27.8 
33.1 23.7 83 Variable 

.8 

6.5 
Ci.-S. 

S.-Cu. 
ESE 

.5 

uy  a.  d°  <|  p. 

7 58.78 
27 

32.5 23.8 
87.3 Variable 

.7 

5.8 Ci.-S. 
Cu  ,  S.-Cu. SE,  E 

30.5 
P  a.  #=  <  j-^  p. 8 59.01 

27 
31.3 

23.4 85.7 Variable .7 8.3 Ci.-S.,  A.-CU.  SW,  E 

S.-Cu. 

SE 

1.3 u^  a.  p°  ̂   p. 

9 58.90 27.9 32.2 
23.5 

80.3 N 

.8 
5.5 

Ci.-S. 

S.-Cu. 
E 1 

^  0  a.  <,  p. 
d°  a.  tVp. 

10 
58.61 

27.8 32.6 24.1 81.8 NE,  SW .8 
3.7 

Ci.,  Ci.-S. 

S.-Cu.,  Cu. 
E 

11 
58.34 

27 
32.7 23.3 

83.8 N,  SW 
1 

3.7 Ci. Cu. 
E 

7.4 

<j  a.  T  P  J:^  p. da.  pT°  <i  p. 
12 58.73 27.1 

32 
23.2 

83.2 
NE .8 

5.5 

Ci.-S. 
Cu. E 6.1 

13 
59.74 

25.3 31.7 23.6 

91.2 
NE 

.7 

8.7 
A.-Cu.                S 

S.-Cu. 

10.2 
<,  a.  T  •  p. 
t  d  0  ̂ °  <,  p. 

14 
59.50 

26.8 

32 

23.1 85.3 Variable .5 
6.3 

A.-Cu.                E 
S.-Cu. 

.5 
15 59.86 

26 

31.7 
23.6 87.8 

N,  E 
1 7.2 A.-Cu.                 S Variable 

.3 

<,  a.  d  r^  p. 16 

59.79 

26 
31.5 22.6 

88 
N .8 

4.8 

Ci.-S. Cu. 

1.8 

T'^dop. 

17 

60 
27.2 30.8 23.5 83.7 W 

1.5 

9.2 

A.-Cu.                S S.-Cu. W 
1.3 

d  r^  a. 
18 

59.59 28.4 30.5 
25.8 

77.5 W 
2.5 7.5 

Ci.-S. 

S.-Cu. W 1 

<p. 

19 
58.85 27.2 28.8 24.7 

85.5 SW  quad. 1.7 9.3 
A.-Cu. S.-Cu. W 5.8 

p  .T  a.  d  a.  p. 
20 

58.37 
27.1 

30.3 
24.8 

84.2 
WSW 

1.7 
8.3 

A.-Cu. S.-Cu. W .8 p^T  a.  <:,a.p. 

21 57.79 28.2 31.5 
24.8 

81.2 
W 1.8 9.2 

A.-Cu. S.-Cu. 
W 

<  p. 

22 58.24 
26 

31.9 
23 

85.4 
Variable 

1.2 
8.8 A.-Cu.            NW 

S.-Cu. 
W i.3 

1711°  dp. 

23 

58 
27.4 33.6 22.4 82.3 

N,  NE 1.2 
6.7 

Ci.-S. 

S.-Cu. 
E 

0^  a.  J-^  <,  p. 

24 
58.20 26.6 

34 
23.5 

88.5 Variable 1 7 A.-Cu.,  Ci.-S. 
S.-Cu. 

7.i 
P  0  0°  <,  p. 25 58.33 26.6 31.5 23.5 87.3 N 

.7 

7.3 
Ci.-S. 

S.-Cu. E 

n  a.  0  <  p. 

26 

58.54 27.2 31.4 
23.5 

85.2 Variable .8 
7.8 

A.-Cu.                 S S.-Cu. 

SW 

1 

^^Jp^'
*- 

27 
58.38 

27 
32.2 23.2 

86.2 Variable 
1 

6.2 Ci.-S. 
S.-Cu. s 

28 
58.75 25.5 

32 
23.1 90.1 N 

1.2 

7 
A.-Cu. S.-Cu. 

28.4 

•  m  <.  ̂ P• 
29 

59.22 26.4 31.5 
22.6 86.8 Variable 

.7 

7.7 A.-Cu.                E 
S.-Cu. s 

.8 

d  <  T  p. 30 

Mean 

Total 

58.96 25.7 31.2 23 89.8 N 

.5 

6 Ci.-S.               NE 
Cu. 

18 

-CI  ••'  1  ;i  ̂   ̂   <j 

758. 71 26.9 
32 

23.5 85.1 1 6.8 
176 



186  BULLETIN    FOR   JUNE,    1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

LEGASPL 

[<f)r=13*  09'  N;  X  =  123''  45'  E;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied. 

-1.77  mm.] 

Day. 
2 

Temperature. It 

r 

Wind. Clouds. 

ia 
P5 

Miscellaneous. 

i 
1^ 

a 
a 

3 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 
16 
17 18 

19 20 

21 
22 23 
24 

25 
26 

27 28 

29 
30 

Mean 

Total 

mm. 
758.04 
58.24 
58.24 
58.25 
58.09 
58.07 
58.72 
58.94 
58.64 
58.27 
58.14 
58.65 
59.57 
59.18 
59.48 
59.47 
59.40 
58.82 
58.02 
57.51 
56.86 
57.69 
58.17 
58.25 
58.04 58.03 
57.76 
58.25 
59.21 
58.74 

28.8 

29.1 
27.1 28.9 
28.8 
28.9 
28.9 
28.8 
28.4 
28.9 
29.2 

29 
26.6 
28.6 
27.9 
24.7 
26.5 
26.9 
27.6 

27 
27.6 
25.3 
25.7 
28.4 

28.2 27.8 
28.5 
27.4 
26.4 
27.8 

32.2 
32.6 

30.2 31.9 
32.6 
32.1 
32.6 
32.8 
32.9 

33.6 
33 32.3 
31.7 

33 32.6 

31 

30.8 29.9 

32.6 
30.9 
31 30.1 29.4 
33.3 
32.4 
34.5 
34.2 
32.9 
32.1 
32.6 

oc. 

25.5 
24.9 
24.7 
25.5 
25.5 26 

25.1 
25.5 
24.2 
23.9 
26.3 
24.1 

24 23.6 
24.1 

22.4 21.8 
24.4 24 

22.6 25 

23 
22.4 22.7 
23.5 
24 
23.4 
23.6 
22.4 
22.6 

P.ct. 
75.5 
74.8 

83.9 74.8 

78.4 
79 

78.7 
79.2 
79.9 77 

73.8 

76.3 
81.5 
79.7 
78.5 92.7 
82.8 
83.7 

80 
80.2 79.4 90.3 
85.7 77.8 

81 80.9 76.9 

81 81.2 
79.2 

E 
E 
E 
E 

E,  ENE E 
ENE,  E 

E 
E 
E 
E 
E 
E ENE 

Calm. 
Calm. 

WSW,  WNW 
WSW 
W 

W  quad. 
SW  quad. 
Calm. ENE 

NE  quad. 

SSW 
s 
E 

ENE 
NE  quad. 

Km.p.h. 

6.9 
8.7 8 9.8 

8.5 7.6 

7.4 4.1 
3.7 4.7 
5.3 4.8 

4.1 
6.3 
1.2 
.6 

2.4 

3 
3.1 5.8 
5.1 .9 

1.2 
6.3 
4.6 

2.6 

2 4.5 

4.1 5 

0-10. 
2.3 

3 
9 

3.8 
5.5 

6.2 
4.7 

6.2 3.3 
.8 

3.7 
2.8 

8.2 2.2 
5.5 
5.5 
6.7 
6 
9.3 

10 
10 

10 
9.7 
3.8 
5.3 

6.2 
3.8 
4.7 

5.2 
3.2 

Ci. Ci. 
Ci.-S. 
Ci.                  NW 
Ci.-S. 
Ci.                    SE 
Ci.                      S 
Ci.-S.                  S 
Ci.                      N 
Ci. 
Ci. 
Ci.                      N 

Ci.-S. Ci.                    SE 
Ci.-S.          NE,  N 

Ci.-S. 

Ci.-S. 
Ci.,  A.-Cu. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci. 

Ci.                    W 
A.-Cu.               SE 
A.-Cu.  SW,  ENE 
Ci.-S.               NE 

Ci.-S. Ci.-S.              NW 

Cu. Cu.                     E 
Fr.-N.           ENE 
Cu.                     E 
Cu.-N.          ENE 

Cu. 
Cu.                ENE 

Cu.,  Cu.-N.  ENE Cu. 

Cu. Cu. 
Fr.-Cu.         ENE 
Fr.-N.           ENE 

Cu. 
Cu.                ENE 
Cu.-N.                E 
Cu.-N.               W 
Cu.-N.       SW,  W 
Fr.-N.          WSW 
Cu.                  SW 
S.-Cu.              SW 
Fr.-N.           SSW 

N. 

Cu. 
Cu.-N.           ESE 
Cu.                  SW 
Cu.                      S 

Cu. 
Cu. 
Cu. 

mm. 

"8"r 

18.3 2.5 

3 

2.5 

2.8 

31.7 

.5 

1.5 

7.1 
.3 

~b~ 

"io~9~ 

•  a.^op. 

•  ̂   a.  p.  T  a. 

foa   <^op. 

d  a.  0  i~5  ̂   p. 
•  a.  d  p. 

0°a. 

•  Oa. 

<  p. 

\l 

O  a.'  T  •  ̂   p. 

•  a.  ̂   p. 

O^a.  r<°p. •°a.  O  •-  p. po^p. 

•  a.  PC  a. •  a.  doa.  p. 

do  a.'
 

•  a.  p.  T  p. 

•^a.  <  p. 

O  a.  <  p. •o^a.  ̂op. U^2p. 

•  a. 

C°^  p. 

758. 42 27.8 
32.1 

24 80.1 

•  4.7 

5.6 

134.9 

1 

ATIMONAN. 

[^  =  14*  00'  N;  X=121*  55'  B;  barometer  above  sea,  7.8  meters;  gravity  correction  not  applied,  —1.74  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 16 

17 18 

19 20 

21 

22 
23 
24 
25 
26 
27 
28 
29 

30 

Mean 

Total 

mm. 

Ibl.  92 
58.02 
57.76 
57.86 
58 
57.90 
58.50 
58.81 
58.23 
57.98 
57.94 
58.37 
59.40 
59.32 
59.24 59.33 
58.98 
58.40 
57.70 
57.17 
56.02 
57.12 
58.04 
58.29 
57.97 
57.67 
57.29 
57.77 
58.73 
58.58 

29 

30 28.6 
28.8 
29.1 
29.2 
29.6 

28.6 28.8 

28.6 
29.2 
29.1 
27.1 
28.3 
27.8 
25.9 

27 
27.3 
27.2 
26.7 
27.5 25.8 
26 

27.2 
27.1 
26.6 
27.8 

28.4 27.5 
27.6 

34.4 34.3 
35.5 
34 
34.5 
33.5 
34.9 

34 
35 34.5 
34.4 
31.9 
3L8 
34.3 
34.5 
31.8 
32.5 

33.1 32.4 
29.5 
30.9 
29.2 
31.8 
31.6 
29.3 

30.4 
33 
34.5 
33 
32.8 

23.7 
27 

21!  2 
24.1 
27 
24.6 

24.4 
23.6 
23.4 
24.1 
25.6 24.5 

24.5 
23.9 23.3 
22.5 
23.1 
24 
24 
24.9 
23.7 

23 

23 
24.5 
23.4 
24.3 
23.6 
23.5 
23.6 

P.ct. 
79.3 
75 

83.5 
82.6 

79 80.5 79.6 

83.4 81.5 

83.2 
78.2 77.8 
88.3 
86.3 85.5 

90 84.4 
80.2 
78.8 
81.3 
80 
89.5 
86.4 83.9 
90.4 
88.5 
84.5 
80.8 
85 

84.2 

NEquad. 
NE  quad. 

SW NE,  SW 
NE 

NE,  E 

N  quad. 
SW 

Variable 
NE  quad. NE 

NW  quad. 
Variable 

W 

SW SW  quad. 
WSW 
WSW 
W 
SW 
w 

Variable 
NNW,  NNE 

N  quad. WSW 

SW 

SW SW N 

Km.p.h. 
8.6 

11  X 

7.8 
9.1 

0-10. 

4.2 
5.2 
5.2 

7.2 

8.2 9.3 3.7 

8.5 
4.8 

5.8 

4.2 7 
8 

8.8 
7.7 

"8.7 

6.7 
5 
8 

10 

9.7 10 

9.5 9 

9.2 8.5 8.5 
7 
6.8 
8 

Ci. A.-Cu.             NE 
Ci.                   SW 
Ci.           S  quad. 
Ci.                 NW 
Ci.-Cu.       NE,  E 
Ci. 

Ci. Ci.                  SW 
A.-Cu.        NE,  E 
Ci.SEbyE.ENE 
Ci.               E,  SE 
Ci.                   SW 
Ci.-Cu.          SSE 
Ci.                     E 
Ci.                      E 
Ci.                ENE 
Ci.                      E 

Ci.-S. A.-Cu.             SW 

Ci.-S. A.-Cu.                E 
Ci.-Cu.        NNW 

Ci.-S. Ci. 

Ci. 
A.-Cu.             SW 
Ci. 
Ci.                      E 
Ci.                 ENE 

Cu.               E,  SE 
Cu.                   NE 
Cu.                      E 
Cu.                    SE 
Cu.             E,  NE 
Cu.                    SE 
Cu.                  NE 
S.-Cu.              NE 
Cu.                      S 
S.-Cu.              NE 
Cu.                  NE 
S.-Cu.              NE 

CU.-N. S.-Cu.               SE 
Cu.                   SE 
S.-Cu.                  S 
Cu.                  SW 
Cu.                  SW 

S.-Cu.                W^ S.-Cu.              SW 
S.-Cu.  SWquad. 
S.-Cu.                  S 
Fr.-N.              NE 
S.-Cu.               NE 
N.                     NE 
S.-Cu.              NE 

Cu.,  S.-Cu.         S Cu.                      S 
Cu.                     E 
Cu.                     E 

mm. 

24.1 

3.3 

1.3 

1.8 48.8 

13^7
' 

13.7 

<Oa.  p.  rp2  p. T°^2p,  ̂ oa.  p. 

r5°  •  d  U72  ̂ 0  p^ 
-Q-2  =2  Q2  a.  ̂ 0  p_ =^0°a.0do<op. 

O'a.O  <°'i^2p. 
ii2=2a.  0o«^oa.p. 

0°a.  r^o^^op, 
<372   112   =2a.  £-^2   p_ 
-a2=2  0Oa.j^2p. 

O^r^da.  ^2  p. iioc°a.#op.oo 
0^0°a.^2£^2p, 
^3°•'-^°a.^^2p. 
-a2a.r30a.p.^op_ -CL2=oooa.O°<;,°p. 

^O^lOa.  J-20(i2p_ <gOdOa.  p. 

(Pa.  p.  ̂ op_ 

do  a. 

£-3°  m°  a.  p. 

02  a.  70 /Op,  02  do 
0°^°u^^p.#°a.p. 

r^o^a.  p.  ̂ «p. d  a.  r\^  p.  <,  a.p. 

da.  <j0.^2  p_ 
no  a.  <|0^op. 

=°a.OO0O^O^,2p. 

9.1 
9.6 
6.9 
6.5 
6.5 8.8 

6.1 

5.1 
6.8 

7.4 7.1 

8.4 
8.2 4.9 

5.2 10.2 

8.5 

758. 14 27.9 32.9 24.1 
83.1 7.7 7.4 

145.6 
i 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

Id)  =  14:°  49'  N;  X  =  120°  16'  B;  barometer  above  sea,  3.5  meter;  gravity  correction  not  applied. 

-1.71  mm.] 

Day. 

t  ^ 

1 
Temperature. 

'6 

Wind. Clouds. 

P 
Miscellaneous. 

p'
 

i 

i 

B 
p 
a 

"a 

g 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 
15 

16 17 
18 19 
20 

21 22 
23 

24 25 
26 
27 

28 
29 
30 

Mean 

Total 

mm. 
757.64 
57.68 
56.97 
57.45 
57.67 
57.41 
57.97 
58.54 
58.21 
57.96 
57.63 
58.10 
59.36 
58.96 
59.31 
59.26 
59.34 
58.90 
57.84 
57.09 
56.02 
56.79 
57.75 
58.37 
57.98 
57.61 
57.50 
57.83 
58.59 
58.60 

28.4 29.8 

30.3 
28.9 
29.4 
29.6 
30.1 
28.7 
28.1 
28 
29.1 
29 
26.6 
28.6 
27.6 
26.8 
26.1 
25.2 
26.2 
25.7 
26.8 
25.1 

26 
26.5 
26.6 
27.2 

27 27.1 
27.6 27 

34.3 

36 35.3 
33.6 
35.7 
35.2 
35.8 
32.3 
30.9 
31.5 
35.2 
35.3 
33.4 
33.9 
29.6 

30.1 28.8 
28.6 
28.2 
27.8 

28.2 
28.7 
29.3 
31.3 
32.9 
32.3 
29.1 
29.6 

34 32.7 

24.6 
24.4 
24.9 
25.4 
23 
25.4 
25.6 
25.5 
25.4 
24.7 
24.7 
24.6 
23.5 
24.3 
25.3 
23.9 
23.9 
23.9 24.1 
23.1 
25 22.9 

23.2 22.5 

23 23.8 
25.3 
24.2 23.8 
24.4 

Per  ct. 
78.8 71.8 

67.4 
75 
72.2 
72 
69.8 
79.1 
81.3 

81.2 76.2 
73.6 
87 
75.7 
82.7 
83.8 87.7 
92.3 
87.8 
87.8 
84.3 

90.3 
87.7 
81.4 
85.2 
86.8 
89.7 

88 84 
87.8 

NNE,  SW 
NE  quad. 
NE  quad. 

N,E 
NE  quad. 
NE  quad. 
NNE 
NNE NNE 

NNE,  SW 
NNE 

NNE,NE NNE,  S 

NE  quad. 

SW 
N 

Variable 
NE  quad. 

NNE 
SW  quad. 

SSW NE 

NE  quad. 
N  quad. 
NE  quad. NNE,  SW 
NNE,  SW 

NE  quad. 
N  quad. 

0-12. 

1.2 .9 1.5 
1.2 
1.2 

1.3 1.5 

1.2 
1.2 
1.3 

1.2 

.8 1.4 
1.2 
1.2 
1.2 1.3 

1.2 
1.2 

1.6 1.5 

.8 .8 

1 
1 1.3 

.9 
1.2 
1.2 

1.2 

0-10. 
4.8 

3.7 2.7 
8.7 5.8 

7.8 5.3 

6.2 
7.8 
7.5 

5.5 
8.7 
8.5 8.5 

8.2 9 9.5 

9.7 

10 
10 9.8 

10 
10 
8.8 

8.7 
9.7 

9.2 9 
8.8 
6.5 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S.              SW 
Ci.-S.                W 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S.    SWbyW 
Ci.-S.            NNE 

Ci.-S. Ci.-S.     NEbyN 
Ci.-S.            ENE 
Ci.-S. 
Ci.-S. ci.-s.  NEbyE,EbyN 
Ci.-S.     NE  by  E 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.        E  by  S 
Ci.-S.       W  by  S 

Ci.-S. 
Ci.-S.    NE,NNE 
Ci.-S. 
Ci.-S.            ENE 

Cu. 

Cu.                    E 
Cu.                     E 
Cu.                     E 
Cu.          E,  ENE 
Cu.                     E 
Cu. 
Cu.                    E 
Cu.               ENE 
Cu. 
Cu.             E,  NE 
Cu.                     E 
Cu.-N.              SE 
Cu.                     E 
CU.-N.          NNE 
Cu.-N.       .      SW 
Cu.-N.               W 
CU.-N, N  swquad. 
Cu.-N.  SW  quad. 
Cu.-N.         WSW 
Cu.-N.            SW 
Cu.-N.     S  quad. 
Cu.-N. 
Cu. 
Cu.-N.          NNE 

Cu.,  Cu.-N. Cu.-N. 
Cu. 
Cu.                ESE 
Cu.NEbyE,EbyN 

mm. 

'is.i' 1.6 
"979" 

61.7 
35.1 

8.7 30.3 

9.4 4.3 

5.1 
4.3 
.3 
.3 

"6~4' 

■CL°a.  0°  <i  vi^°p. 

<,  a.  =o  a.  p. 

<i  p. 

^  a.  0°  a.  p. 

i°  a.  <  p. 

u^°a. 

0°  p.  <  a.  p. u.'  a.  r^  cx)2  <  p. Qo  a.«d°  p.  n  ̂  

<,  a.  p. 

<,a.#°Op.O 

O'^  d  =  p. 

=  O  a.  O  p. 

<,  p.  O  a.  p. 
-Q.  O^  O  a. 

^  •  a.  /-  0°  p. =  a.  d  Z'  #  a.  p. 

O  a.  /  p.  dp. •  a./pp.ra =  a. /'p.  da.  p. 

o«p. 
•°OP.<ap. 

OP°<iP.O°a.p. 
O  a.  f  d  <  p. 

00°  ̂ °^p.=° 
Oa.O°  <,  ̂ °P. 
r3#^P.  <i  a.  p. 

758.01 27.6 

32 

'  24. 3  1    81. 6 1.2 
7.9 

191.1 
1 

SAN  ISIDRO. 

[(/,  =  15°  22'  N;  \  =  120°  53'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,   —1.69  mm.] 

mm. 

°C. 

°a 

°a 

Per  ct. 
0-12. 0-10. 

mm. 

1 757. 76 28.4 
35.1 

22.4 71.2 E  quad. 0.6 

4.8 

Ci. CU.-N. 

SE 

xi^a. 

2 57.84 

29 

34 

23.2 67.4 
E  quad. 

1.8 
3.5 

Ci. 

NE 

Cu, 

SE 

na. 

3 57.40 29.3 
33.6 24 

65.8 
NE  quad. 2.2 2.8 

Ci. 

NE Cu. 
ESE 

n  a.  <,  p. 

4 58 28.7 
33.1 24.6 68.3 

E  quad. 2.2 
6.3 

Ci. 

NE,  S 
S.-Cu. 

SE 

/-oa.p.O^'P. 

5 57.84 29.2 34.5 
22.2 64.1 ESE 

1.8 
4.2 Ci. 

NE Cu. 

E,SE 

112  a. 

6 57.63 
29.3 

33.6 24 
66.5 

E  quad. 
1.8 

5.8 

Ci. 

Cu.-N. 

ESE 

<i  p. 

7 58.08 30 

37 

23 65.5 
E  quad. 

.8 3.7 Ci. 

Cu.-N. ESE 

£L&. 

8 58.50 30.4 37.5 
24.5 

65.2 SE  quad. 
.7 

4.7 

Ci. 

S.-Cu. 

na. 

9 58.05 29.9 37.6 
25 71.2 

Variable 

.7 6.3 

Ci. 

Variable 

E,  NE 

u/2  a.  <,  p. 

10 

•  57.  92 
29 

37.9 24.5 
75.8 

Variable 1 
6.5 Ci. 

NE 
N.-Cf. 

NE 

11.9 •^  r^  <  p. 

11 
57.70 29.4 

36 
23.9 

67 

ESE,  NNW .8 4.5 

Ci. 

Cu. E 

<,  p. 

12 58.20 28.6 34.5 24 
71.3 

E  quad. 
.9 5.5 

Ci. NE 
N. ESE 

n.^  a.  <  p. 

13 59.33 26.6 33.4 24 81 Variable 

.5 7.7 
Variable 

N. SE 

6.3 1   #2  J/ 

14 
59.05 27.2 31.5 

23 
79.1 Variable .5 

8.2 
Ci. SE 

N. 

SE 

25.7 
®2a.#2p. 

T  ̂   dp. 

15 59.22 27.5 35.6 
23.5 81.3 Variable .8 6 

Ci. E,  SE 

Cu.        SSW.  NE 1 
16 59.27 26.7 33 

22.6 81.8 Variable 1 7 

Ci. 

N. 

SE 

P- 

17 59. 11 27.1 34.8 22 
80.5 

E  quad. 
.7 

6.8 

Ci. 

E Cu. S 

ii2  =  a.  <,  p. 

18 
58.61 27.8 

32 
23.4 77.8 

S  quad. 
1.1 6.5 

Ci. 
N. SW 

1.5 
n^a.d^p. 

19 57.66 26.8 
31.5 

23.5 81.8 ESE,  SSW 

.8 V       8.3 

A.-S. 

N. 

SW 
1.3 

dp. 

•°  T  <C  p. 
20 

56.75 26.8 31.7 23.5 83.5 SSW 
1.8 

8.5 
A.-S. 

N. 

SW 3.1 21 
55.93 26.7 31.1 

24 
83.8 

SSE,  SSW 1 

10 

Ci.-S.,  A.- 
S. 

N. 

s 

14 

O^a.dp 

22 
56.88 25.3 

30 
22 87.4 SE  quad. 

.6 
9.8 

A.-S. 

N. 

s 9.9 #2  a.  O^  do  p. 

dp. 

23 
57.88 25.8 

32 

23 
82.4 ESE 

.7 
8.2 

A.-Cu. 

SE 

N. s 1 24 
58.23 27.7 

34 

22.8 74 Variable 
.9 

6.2 

Ci.         Variable Variable 

n  a.  <,  p. 

25 
57.95 

27.8 34.6 23.5 80.2 Variable .6 6.5 

Ci. 

W N.-Cf. NE 5.8 

n  a.  #  p. 

26 
57.40 29.2 34.6 24.4 77.2 

Variable 
.6 

6.8 

Ci..  Ci.-S. 

W 
Cu.-N. 

SE 

-Q-  =  ̂ °  T  <  0=* 27 
57.38 26.5 33.7 23.5 84.2 

E  quad. 
1 

7.3 Ci.-S. 
Cu.         SE,  SSW 

1.8 •°  T  ̂   p. 

28 57.89 
27 

34 
22 

81.5 
SE  quad. .6 

7.8 Ci.-S. 

N. 

S 
41.9 

<,  11^  =  02  #21^ 
29 

58.67 26.9 33.2 22 82 Variable .6 6 

Ci. 

E 
Variable 

2 
r-°  a.  0°  ̂ °  p.  • 

30 

Mean 

Total 

58.48 
28.5 34.3 23.4 76.2 

ESE 
.5 

4.7 

Ci. 
E 

Cu. 
E 

11°  a.  <|  p. 

758.02 

28 

34 23.4 
75.8 

1 
6.4 

127.2 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

DAGUPAN. 

[<^  =  16**  03'  N;  X  =  120''  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied,  —1.67  mm.] 

Day. 

9"
 

n 
Temperature. 

73 

1^ 

Wind. Clouds. 

Miscellaneous. 

d 

B 1 
B 
B 
3 

Prevailing 
direction. 

Force 

(mean). 
Amount 
(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 13 
14 
15 
16 
17 
18 19 
20 
21 

22 23 

24 25 
26 
27 

28 
29 
30 

Mean 

Total 

mm. 
757.62 
57.63 
57.02 
57.47 
57.62 
57. 55 
58.05 
58.35 
58.03 
57.80 

57.64 
58.06 
59.22 
58.89 
59.26 
59.25 59 

58.35 
57.58 
56.40 
55.77 
56.07 
57.54 
58.47 58 

57.40 
57.49 
57.78 
58.69 
58.54 

29 
29.4 

30.2 29.7 
29.6 
29.2 30 

30.4 
29.1 
30.2 29.8 
28.7 
27.8 
28.1 
28.5 
27.1 
27.4 
27.3 
26 

26.5 
25.2 
25.6 
26.2 
27.9 
28.9 
28.9 
27.5 
26.4 
27.2 28 

37.7 
36.3 
37.3 36.4 
37.5 

36.2 37.8 
35.8 

35.9 
35.5 
35.4 
36.8 
34.7 
36 
34.5 

36 
33.1 33.9 
31.5 
33.2 
30.6 
29.4 
34 
33.1 
33.4 
36.4 
35.7 

35 
35.5 
34.5 

23.4 23.6 
24.9 
24.2 
22.4 24.5 
23.9 
25.7 25.5 
25 

24.7 
24.3 
22.1 
22.1 

24.1 
23.5 
23.8 
24.2 23.5 
23.5 
23.6 
22.7 
23.1 22.6 
24.8 
25.8 
23.9 23 

22.3 
24.2 

P.ct. 
12.  b 
71.5 
62.7 
64.7 
68.3 
76.7 
72.7 
73.4 
78.6 
73.1 
73.4 77.5 
80.5 
78.1 80.6 

87.2 84.3 
85.5 

88.5 
86.5 92.4 

87 83.9 

78 80.3 
82.7 
86.2 
86.7 
80.9 
81.2 

Variable 
SE,  N 
SE SE,  S 

Variable 
Variable 

SE,  NW NW 
SE,  W 
SE,  NW 

NW Variable 

SE  quad. Variable 
Variable 
Variable 

W 
SE,  S 

Variable 
SE,  S 

SE 

SE S,  SE 
NNW,  S 

N 

NW Variable 

SE SE,  S 
N 

Km.  p.  h. 

10.1 9.4 

13.2 
13.1 
11.3 
6.9 11.4 
9.7 

11.8 

12.6 11.4 
9 

10.7 9.7 9.5 7.3 

8.1 

6.7 8.8 

10 
10.6 
17.8 
13.4 
11.9 
11.3 
9.3 7.3 

7.4 8 7.6 

0-10. 

3.7 2.7 

.7 6.7 

2.8 

4.3 
3.8 
6 
8 

6.2 5.3 4.8 

6.3 
6 
7 
8 
9.5 

8.5 
9.7 9.7 

10 

9.7 

9 
5 6.5 

8 
7 
9.3 
6.5 

5.2 

Ci. 
Ci.-S. 

Cu. 

Cu. 

Cu. 

S.-Cu. 

Cu. 

S.-Cu. 

Cu. 

Cu. 
S.-Cu. 

S.-Cu.               SE 

Cu. Cu. S.-Cu. 
S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu.               SE 
S.-Cu.               SE 
S.-Cu.          WSW 
S.-Cu.              SW 
S.-Cu.       SW,  SE 
S.-Cu.               SE 
S.-Cu.               SE 
S.-Cu. 
S.-Cu.,  Cu. 
S.-Cu. 
S.-Cu. 

N. 

Cu. S.-Cu. 

mm. 

2.3 

le"
' 

"~~5' 

5.6 24.1 

33.5 

"5^8" 

7.4 

37.6 
43.4 
1 13.5 

'KY 

12.2 
1 

T  ̂   d2  q?  p. 

rp  a. 

T#P. <°P. viy  ̂   a.  ̂   T°  P- 
<d2'p.T°a.  p. 

<°a.  <0°«P. 
<°  a  r^'i  p2  p. 

d°<°p. 

<,  a.  d  <2r^p. 
^a.  ̂ 2r-2#p. 

<  P- 

d°  a.  p  p. 

<  p.p  a.  p. 

d°  p  a.  •^  p^  p. 

#  O  a.  p  <  p. 
p2  #o  a.  r^°  p. 

r^  a.  p  p. 

^  ̂ °P. ^    VIV  ̂ 7  p. =  a.  T  uyO  CD  p.  <^ 
=°si.<,^~mm  p. 

•  a.  O  •  ̂   -^  p. Odp. d°  <,  r^    1    CD  p. 

Ci.-S. 

Ci. Ci. 

Ci. 

Ci. 

A.-Cu. A.-Cu. 

Ci. 
Ci. 
A.-Cu. 
A.-Cu. 

Ci. A.-Cu. 

Ci. A.-Cu. 

A.-Cu. 
A.-Cu. 
A.-Cu. 

A.-Cu. A.-Cu. A.-Cu. 

Ci. A.-Cu. 
Ci. 
A.-Cu. 
Ci. 

Ci. 

757.88 28.2 35 23.8 79.2 10.2 6.5 

216.4   ,   _               ,_ 

BOLINAO. 

[<i)=;16''   24'  N;  Xrrlia"   53'  E;  barometer  above  sea,  8.5  meters;   gravity  correction  not  applied, — 1.67   mm.] 

mm. 

°C. 

oa 

°a 

P.ct. 
0-1^. 

0-10. 

mm. 
1 757. 73 

28.8 
32.9 24.9 80.5 

SE,  WNW 

1.7 

8.3 Ci.-S. Cu.-N. 

11°  =°  a.  £L  a.  p. 

2 57.76 29.2 32.8 
25.8 80.9 E 

1.8 

5 Ci.-S. 
Cu.-N. 

11°  =°  a. 
3 57.03 29.5 

33.9 
25.5 77.8 

ESE 

2.5 

2.2 
Ci.-S.,  Ci. 

Cu. 

-CL°=°/°a.ii°<p. 

4 57.42 
29.5 

33.4 

26 

78.2 ESE 

2.3 

9.2 
Ci.-S. Cu.-N. 5 57.78 29.6 

32.8 
25.2 77.2 

SE,  NE 

2.2 

7.2 
Ci.-S. 

Cu.-N. 
11°  =°  a. 

6 57.58 29.3 
33.1 

26 82.3 
E  quad. 

1.5 
8 

Ci.-S. 
Cu.-N. 

6.4 

=°  T°  a.  n  rN  d  p. 

7 58.23 29.6 32.9 26.1 80.5 Variable 2 
8.5 

Ci.-S. Cu.-N. 

<!    P- 

8 58.49 29.7 32.5 26.8 82.2 Variable 1.5 6 Ci.-S. 
Cu. 

— °  a.  n.  p. 

9 58.20 29.2 32.4 26.3 
84.2 

Variable 1.7 
9.3 

Ci.-S. 
Cu.-N. 9.9 

u.2=OQOa.  #11  p. 

10 
57.94 28.8 31.5 25.7 84.5 NW  quad. 

1.7 

8.3 
Ci.-S. 

Cu.-N. 
2.3 d  a.  #  p.  n  a.  p. 

11 57.77 29.4 32.2 26 82.1 Variable 
2.3 

8.5 
Ci.-S. 

Cu.-N.         NNW .3 
d  a.  n  p. 

12 58.07 
28.6 

32.5 25 82.7 Variable 

1.8 
7.5 

Ci.-S. 

Cu.,  Cu.-N. 

53.1 

=°  a.  112  02  p. 

13 59.19 27.9 
32.4 24.7 85 

SE  quad. 

1.8 
7.3 

A.-Cu. 
Cu.-N.                 S 

1.3 

=°  a.  11°  #°  p. 

14 58.96 28.3 
31.9 

24.9 83.8 Variable 

1.8 
7.8 

Ci.-S. Cu.-N.                 S 8.6 

=°  a.  £l  %°  p. 

15 
59.43 27.4 31.4 

22.8 87.6 Variable 2 8 Ci.-S. 
Cu.-N. 

78 
n.  a.  £j.2  02p_ 16 59.33 

26.3 
30.9 23.1 91.9 

SSE 

1.7 
10 

Ci.-S. 
Cu.-N. 

23.1 

n.-%v> 

17 
58.95 

26.6 29.4 23.9 92.2 SE  quad. 
1.5 

9.2 Ci.-S. 
Cu.-N. 

53.3 O^  a.  ii#2  a.  p. 18 
58.37 26.6 30.3 23.8 

89 

SE  quad. 

2.8 

9.7 
A.-Cu. 

Cu.-N.             SW 

4.3 
/-o  d  a.  #  r^°  p. 

19 

57.24 
26.1 28.2 23.9 

91 

SSE 

2.5 

10 

Cu.-N,                 S 9.1 

#a.  p. 

20 55.93 26.3 29.4 24.4 90.8 SE  quad. 3 

10 

Ci.-S. 
Cu.-N. 

44.2 

#a.  p. 

21 
55.33 24.8 

27 
23.8 96.8 

SE  quad. 

2.8 
10 

N. 
63.2 

•="  a.  p. 

22 
55.61 24.7 

27.2 
23 

92.2 SE  quad. 4 

10 

Cu.-N. 

4.1 %  a.  p.  up. 
23 

57.17 
26 

29.5 24 89 SE  quad. 3.2 

10 

Ci.-S. Cu.-N. 
.8 

d  a.  #  ̂   p. 24 

58.49 27.3 30.6 23.5 
85.3 E 

'      2.2 

7 A.-Cu. 
Cu.-N. 

=°  a.  xi°  KD  p. 

25 
58.33 28.8 31.7 25.9 82.2 NW  quad. 1.8 9 Ci.-S. 

Cu.-N.         NNW 

O  ©  a.  <^  072  p. 

26 
57.53 28.2 31.9 25.7 83.7 SE  quad. 1.7 

8.7 Ci.-S. 
Cu.-N. 

ii.2 
na.  p.  #  ̂ p. 

27 
57.39 27.2 

31.8 23.8 88.1 SE  quad. 1.5 
9.8 

Ci.-S. Cu.-N. 

65.8 
d2a.  ii2/'°#2p. 28 

57.67 27.4 32.4 23.7 
85.7 

SE  quad. 1.8 

10 

A.-Cu. 

Cu.-N. 

2 T°Oa.  o.^. 29 
58.75 27.9 31.3 24.5 83.7 

SE 

1.2 
8 A.-Cu. 

Cu.,  Cu.-N. 

~°  a.  n.  p. 

30 
Mean 

Total 

58.70 28.3 31.9 25.6 84 
E  quad. 

1.3 
7.7 

A.-Cu. 

Cu.-N. 

=°  a.  n.  p. 

757. 88 27.9 31.4 24.8 
85.2 

2.1 

8.3 
441 

1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

VIGAN. 

[</>z=17°  34'  N;=:X  12X)°  23'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — 1.61  mm.] 

Day. I Temperature. h 

fB 

Wind. Clouds. 

Oco 

.5  s 

Miscellaneous. 

B 

1 
a 
B 

S 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 14 

15 
16 17 
18 

19 2a 

21 

22 
23 
24 25 
26 
27 
28 
29 

30 
Mean 

Total 

mm. 
757. 77 
57.86 
57.25 
57.67 
57.86 
57.54 
58.28 
58.63 
58.22 
57.98 
57.80 
58.08 
59.30 
59.09 
59.46 
59.10 
58.98 
58.12 
56.83 
55.64 
55.07 
55.08 
57.21 
58.74 
58.30 
57.45 
57.35 
57.83 
58.72 
58.82 

27.7 
28.5 
29.3 
29.4 
29.2 29.3 

29.2 29.8 
29.3 
29.4 .29.8 

29.2? 
28.1 
27.9 28 
27 

27.5 
27.6 
27 

27.9 
27 
28.1 27.4 
27.4 27.5 

28.2 
27.7 
27.8 
28.4 
27.8 

32.4 
33 

33.2 
33.3 
33.2 
33.4 
33.1 
33.6 
33.2 
34.7 
33.6 
33 
32.1 
32.4 
32.4 
31.8 
32.1 
30.8 
30.5 

32 
31 

31.6 
32.9 

32 31.9 
34 
33 
32.5 
33 
33 

24.8 
24.6 
26.1 26 

26.3 
25.7 
25.3 
26.8 
26.1 25.8 
26 

26.9 
24.8 

24 
25 
24.1 
24.5 
23.7 
24.6 
24 
23.6 
23.5 
24.9 
22.9 
24.2 
25 
24.7 
23.4 24 

25.4 

P.ct. 
81.3 
77.5 78 

75.7 
75.2 74.5 
71.8 78 

76 77.3 

76.1 
80.2? 
81.5 81.8 
79.9 
84.5 
82.3 
81.7 
83.5 
75.6 
81.8 
72.9 
75.2 

76.2 
84.1 
80.7 
80.5 
77.5 74.7 
82.8 

E  quad. Variable 
Variable 
SE  quad. 
N  quad. 
Variable 
Variable 
Variable 
Variable 
Variable 
N  quad. 
Variable 
Variable 
Variable 
Variable 
Variable 

S  quad. 
S  quad. S 

S 
SE  quad. 
S  quad. 
SE  quad. 
E  quad. Variable 
Variable 
SE  quad. 

S  quad. E 
Variable 

0-n. 

1.3 
1 

1.2 

1.2 
1.3 

1.2 1.2 
1 
1 
1.3 
.8 

1 
1 
.7 

1.2 

.8 .8 
2 
3.3 
2.8 2.8 

3.2 1.3 1 .8 

.8 1.3 

1.2 
.8 

.7 

0-10. 

2.2 

.2 

2.3 

1 
1 2.5 

1.7 
1.5 1.5 

.5 

.7 

.8 4.2 

1.7 

2 
5.3 

4 

4.2 7.7 
3.5 
7 

9.3 
4.8 

1.7 

4.2 
3.3 4.2 
5.5 
3.2 
3.5 

Ci.-S.           NNW 
Ci. 

Ci.-S. 
Ci.-S. 

Ci. 
Ci.,  Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci. 

Ci.,  Ci.-S. 
Ci.-S. 
Ci.-S. Ci.                ENE 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S.,  A.-Cu. 
Ci.-S.,  A.-Cu. 

Ci.-S. Ci.-S. 

Ci.-S. Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 

Cu. 

Cu. Cu. 
Cu. 
Cu.                  NE 

Cu. 
Cu. Cu.              NNW 
Cu.          W  by  N 
Cu.           NW,  W 

Cu. Cu. 

Cu. 
Cu. 

Cu. Variable Cu. 

Cu.-N.                S 
Cu.-N.           SSW 
Cu.                SSW 
Cu.                SSW 
S.-Cu. 
S.-Cu. 

Cu. Cu.          ENE,  W 
Cu.       NWbyW 
Cu.                  SW 
Cu.                  SW 
Cu.                  SW 
Cu.               NNE 

mm. 
0.3 

2.5 

______ 

20.1 1.8 
1.8 

2 

5.1 .8 

______ 
______ 

1 
"373" 

12.2 

0°  d  07  p. 

O  d  <,  ̂   p. 

r^^p. 

Op. 
O  <,°d°#p. 

Op. 

r^A  O  p. 

<.°d#p. 

0°'d  •  <1  p. 

d2  #  0°  p. 
d#o;^p. O  d2  <  p. 

o«  ̂ p. 
=°  a.  o  •  <;i  p. /'o#d^a  dp 

#^°#a.  dp. 

/'°P. 

r^  a.  /-o  «  p. 

uf^°P. 
r>  a.  d°  #o  p. 
O  d°  vp  p. 

r^d#p. 

<,    vl^P. o#p. 
0«P. 

0°<°P. 

Od#a. 757. 87 28.3 32.6 24.9 78.6 1.3 

3.2 59.2 

TUGUEGARAO. 

[(^  =  17*  36.'  N;  X  =  121*'  40'  E ;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,   —1.61  mm.] 

1 

•   2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 13 

14 15 
•  16 

17 18 
19 20 
21 

22 23 

24 
25 

26 27 
28 
29 

30 

Mean 

Total 

mm. 
Ibl.  68 
58.06 
57.54 
58.04 
57.99 
57.69 
57.91 
57.98 
57.69 
57.55 
77.48 
57.91 
58.67 
58.76 
58.83 
58.94 
58.45 
57. 34 
56.01 
55.16 
55. 15 
5.5.51 
57.14 
58.43 
57.93 
57.11 
57. 02 
57.61 
58.91 
58.66 

0(7. 

28.2 
28.8 
29.8 
29.6 
29.4 
30.9 
30.2 
30.7 
30.2 
30.9 
30.7 
30.4 
30.6 28.8 
29.8 
28.5 
28.9 
28.1 
28.9 
28.3 
26.8 
27.8 
28.3 27.8 
28.6 
28.9 28 
28 

27.6 
28.1 

36.6 
36.8 
36 
35.1 
37.1 
37.3 
37.7 
37.6 
37.3 
38.4 
39 

38.4 
38 

38.8 
37.7 35 
38 
36 
36 

35.7 
34.4 
32.6 
37 
34.5 
34 

37.2 36.8 
36.8 
33 34.9. 

OC. 

24.1 
24 
23.6 
23.2 
24.2 23.6 
24.6 
24.8 25 

25.7 
24.3 24 

24.1 
23.4 
23.8 
23.9 
24 
24.5 
23 

24 
23.6 
23.4 
24.5 
22.6 
23.5 
24.7 

24 23.2 
23 
23.5 

P.ct. 78 

82.4 

'72~~~
 

"69^7" 
73.8 

77.3 

"7375? 

71.2 68.2 74.7 73.3 
76.9 77.3 
85 

87.5 
80.5 
75.8 
82.7 
80.1 
78.3 
78.4 
78.7 
83.2 78.8 

SE NE SE,S 

SE 

•      S 

SE 
NW 

SE,  NW NW 

SE,  NW 

Variable 

SE 
SE 
NW 

N,SE N 

S,  SW 
SE 
SW Variable 

SW 

SE 
SW,  NW NW 

Variable 

SE 
Variable 

S 

SE 

0-12. 

0.7 

.2 .5 1.2 .3 

.7 1.2 .8 

.7 

.5 

.5 .8 

.8 
1 
.8 

1.3 

.5 

.3 .8 

.5 

.5 1.8 .8 

.3 

.2 

.5 

.3 

.7 .8 

.2 

0-10. 

4.2 2.3 

2.3 5:8 

6 2.8 
4.7 

3.3 

5.7 4.7 

5.2 

6.2 3.5 1.8 
5.7 6.8 

7 

6.5 
7.5 

8.3 9.7 
8.3 
4.2 
4 
6 
6.8 

8.2 
7.3 

7.5 2.8 

Ci.-S. 
Ci.-S. 
Ci. A.-Cu.            SW 

Ci.-S. 

Ci. 
Ci. Ci.-S. Ci.-S.,  Ci. 

Ci.-S. 

Ci. 
Ci. Ci.                    SE 

'cC 

Ci.-S. Ci. 

Ci. Ci.-S.               NE 

Ci. A.-S. 
Ci. 

Ci.-S. Ci.                      S 
Ci.-S.               NE 

Ci. Ci. 
Ci.-S.               NE A.-Cu. 

Ci.-S. 

Cu.                     S 
Cu. 
Cu.                     S 
Cu.                     S 
Cu.                     S 
S.-cf.                  s 

Cu.,  S. 
Cu.                    W 
Cu.                 NW 
Cu.                 NW 
Cu.                      S 
Cu.                    SE 
CU.-N.            NW 

CU.,CU.-N.SE,NNE Cu.                     S 
Cu.-N.              SE 
Cu.                     S 
Cu.             S,  SW 
Cu.-N.             SW 
Cu.                  SW 
N. 
Cu.                     S 
Cu.-N.                 S 
Cu.                      S 
Cu.                     S 
Cu.-N.            NW 

Cu.-N. CU.-N.                 S 
Cu.                      S 
Cu.                   SE 

mm. 
18.8 

12.7 
9.1 

2.8 

14 
32.3 

10.2 

'sV.Y 

11.9 

112  a.  02  j-^  p. 

n  0°  a. 

n  a.  <  p. 

na. •CL^  0°  a.  o  p. 112  a. 
n.^  a.  <^  p. 

112  a. n*  a. 

n?  a.  ̂ 2  p^ 
n  a.  ̂   p. 

112  a.  ̂ 2  p. 
-Q-a.  O^O  <jP. 

Ji2  a.  r>  d°  /'  O  p. 

n  a.  <|  p. 

O  <,  p. 

■Q.  a.  #  O  p. 
d°a.  #0  <,^P. ^^  •  O  p. 

<,  a  •  O  p. 

•  <  a.  p. 

#  a.  -^  p. 
-CL2  a.  #  O  p. 

nO^a. 

n  a.  <,  p. 

-CL'^a.  r3°<,^p. 

<,  JD.2  a.  rn  ̂   p. 

<i  O^  a.  0=^  m^  p. 

d°  O  <  P, 

-Q-2   a.    #2   £^  p. 

757.64 29.1 36.5 23.9 
77.4 

.7 

5.5 

143.5 

91229- 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

APARRI. 

[0  =  18*'  22'  N;  X=121*  38'  B;  barometer  above  sea,  5  meters;  gravity  correction  not  applied,  — 1.57  mm.] 

Day. I 
Temperature. 

M 
Wind. Clouds. 

Miscellaneous. 

^ 

j 
S 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean) . 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 
14 15 

16 

17 18 

19 20 
21 

22 23 
24 25 

26 

27 28 

29 
30 

mm. 
758.01 
58.27 
57.78 
58.10 
58.32 
57.85 
58.48 
58.65 
58.17 
58.10 
58.07 
58.25 
58.96 
59.10 
59.25 
59.15 
58.75 
57.58 
56.32 .55.56 

55.19 
55.54 
57.48 
58.86 
58.33 
57.50 
57.18 
57.84 
59.02 
59.09 

28.5 
28.4 
29.2 
28.9 
29.2 
29.1 29.3 

29.2 
28.9 
29.1 
29.4 
28.9 
29.8 
28 

28.4 
27.6 
27.8 

28 
28.6 
27.4 
26.2 
27 
28 
28.3 
29.3 

28.4 
26.6 
26.6 
27.4 28.3 

33.4 
33.5 
35 

34 
34 
35 

35.6 
34.5 33 
34 

34.3 
34.5 
35.6 34.4 
34.8 
33.4 33 

33.5 34.8 

34.6 
31.7 32.1 

34 
33.5 
34.5 
34.2 

33.4 33.4 

34 
34 

24.4 
24.4 25 
24 

25.6 
25.5 
25.9 
25.7 
24.6 
24.6 

25.5 
24.5 
24.1 
23.4 
24.1 23 
24.3 

24.2 
24.2 

24 
23 23.5 24.6 

23.1 
25.1 
24.6 

23 23.5 
23.5 
24.9 

Per  ct. 
81.7 

81.3 77.3 

""sorr 

76.7 

83 

""sorE" 

81.7? 

""82 

77 
81.2. 

82.3 79.3 

78.3 
84.3 

86.7 
82.5 75.3 
74.8 
77.5 
80.8 
86.7 

83 

82 
82.2 

S,NE 
S 
s 

S,  SE S,  NE SEquad. 
Variable N 

W,  N Variable 

W,  NE 
S  quad. S 

SW  quad. 

S,  NNW 
S,  NW SW  quad. 
SW,  NE 
Variable 
SE  quad. 

SE,  S 

Variable 
SW,  NE 
NE  quad. 
Variable 

S 

S,  NW Variable 
Variable 

Km.  p.  h. 

ll'.2 

11.5 12.8 
10.8 10.5 

10.2 
7.4 

0-10. 

1.0 

.7 

.3 3.2 
2.7 

.3 
3.7 
2 

3.5 

.3 
1.7 

1.5 
1.2 

1.2 3.3 
5.3 
5.2 2.5 

5.5 
4.5 10 

9 

1.2 
1.2 

1.2 
6.2 6.5 
6.8 
4.8 

1.2 

Ci.,  Ci.-S. Ci. 

Ci. Variable 
A.-Cu.            SW 

Ci. 
Ci.                     N 
Ci.-S                  S 
Ci.                      E A.-Cu. 

Ci.               E,NE 
Ci.                   NE 
Ci.                      E 

Variable 
Cu. 
Cu.-N. S.-Cu. 
S.-Cu. 

Cu.-N 

S.-Cu. 
Cu.-J?.            S,N 

Cu.-N. 
Cu.-N. Cu.                     S 
Cu. 

Cu.-N 
Cu.-N. CU.-N.            NW S.-Cu. 

Cu.-N.                N 
Cu.-N.             SW S.-Cu. 

Variable S.-Cu. 
S.-Cu.                 S 

Cu.-N. 
CU.-N. 
Cu.-N. Cu.-N.         SW,N 
Cu.-N.           N,W 
S.-Cu.               W 
S.-Cu. 
Cu.-N.              W 

mm. 

"2476" 

"s'T 

35.6 

16.3 24.4 

3.6 

Op. 

r-p. 

O O  a."  <  p. 
n  a.  <  p. 
iia.  <,  p. 

O^p. 

0#P. Oaijo^p. 
O  a.  ̂   p. 

O  a.  £"3  •  .-^  p. 
T  °  ̂   p. 
r^op. 

0#P. 
0(#p. 

TP. 

Ci.-S                   E 
A.-Cu.                E 
Ci.                      E 
Ci. Ci.              NE,  E 
Ci.                      E 
Ci.-S.                 W 
A.-Cu.             SW 
A.-Cu.              SE 
A.-Cu.              SE 
Ci.                      N 

Ci.-S. Ci.-S. 
Ci.                NE,E 
Ci.                      E 

12.8 
12.9 
17.5 

14.4 
11.3 

8.1 8.9 
10.4 12.8 
11.5 

6.2 
Mean 757.% 28.3 

34 
24.3 80.8 11.1 

3.3 

Total 117.5 
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METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 
i<t>  =  G''   03'  N;  X  =  121°   00'  E] 

ISABELA,  BASILAN. 

[0  =  6"  42'  N;  X  =  121<'  58'  B] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness 

Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness 

-  i 

Miscellaneous. 
03 a 

ft 
a 
03 

a 
ft 

«a 

i^a 

:ai 

sa a 

OJ
* 

a 
ft 

a 

03 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 

15 16 
17 
18 
19 20 
21 

22 23 

24 25 

26 
27 28 
29 

30 

Mean 

Total 

OC. 

31.5 
33.9 33.4 
32.5 32.7 
32.9 
33 
28.2 
32.2 
33.5 

33.4 
30.5 
28.2 
30.5 

32 
33.3 
33.3 

33.2 32.8 

33.2 
32.6 

31 
32.3 
30.2 29 

32 31.6 
30.6 
30.4 

32 

oa 

21.2 
21.3 
22.7 
23.2 
22.5 
22.8 

23.1 
22.7 

21.2 
21.8 
22.6 
21.3 
22.8 
21.7 
22.8 

23.3 
22.4 
22.3 
22 

22.1 
22.6 

23.2 
22.3 
22.3 
22.3 

22 
21.1 
22.2 
21.3 
21.1 

P.cL 

92 
98 
95 

91 97 93 
93 

94 
98 
96 

94 98 
95 
96 
93 
94 94 
94 

94 95 
93 

93 
94 95 

94 
94 93 
94 
96 

95 

P.cL 76 
70 

63 
86 
72 
76 
76 
87 
73 

72 76 

84 79 

67 
73 

64 
62 74 
80 65 

72 76 70 

82 77 

81 

75 95 
90 
71 

0-10. 

9 
7 
7 
7 
9 
8 
9 

10 
8 
8 
8 
9 
8 
9 
8 
8 
7 
7 
6 
5 
8 
9 
9 
9 
9 
9 
9 
9 
6 
7 

0-10. 

10 6 
8 
7 
8 
7 

10 
10 
7 
8 
8 
9 10 

10 
8 
8 
7 
8 
9 
8 
8 
9 
8 
9 
9 10 

9 
10 
10 
7 

mm. 

10.4 

""7^9 

16.5 
9.9 

? 21.1 

5.1 
9.7 

15 
3.8 
.8 

"irs" 

"2~6 

10.4 6.4 
5.3 12.2 

23.9 18 

72.4 23.9 
8.1 

n  a.  #  T  p. 
112  a. nod^a./o^p 

n.^  •a. 

n.^  •  a.  do  /-^ 
d^a. 

•'  a.  d  p. 
ii=^=2#a./'Op. 

#0  a.  do  a.  p. 112  a. 

/oa.d^p. 

do  p. 

-ao#oa. 

n.^  /-o  a. 
no  a.  d2  0  p. 

j:io  #2  a. 
-Q-^a.T^/'p. 
•  a.  T  p. 
n^a.^-o^Tp. 
-0-=^a.#0p. 

-a"  a.  /'o  d  p. 

f^a.  #p. •  a.  p. XI  d  a.  #  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
37 
18 
19 
20 
21 
22 

23 

24 
25 
26 
27 
28 

29 
30 

Mean 

Total 

OC. 

30.8 32.3 32.8 
33.5 
31.8 31.3 30.8 28.5 

"3278' 
30.3 

.30.3 

27.8 

30.3 

31.3 32.3 

31 32.3 
31.5 
32.7 
32.3 
30.5 
33.3 

31.5 30.3 29.3 
31.3 
29.8 

.30.3 
31.8 

oa 

22.4 

23 

23 
23 

23 

23.2 23.6 
21.5 22.5 
23 

24 23.5 
22.5 22 
23 

23.4 21.5 

22.2 

22 
22 
22.2 22.4 23 
23 

23.2 
22.2 

22.2 

22 21.5 
22.1 

P.ct. 

96 

97 

96 
97 

93 

95 

97 

97 
97 
96 
96 

96 

96 

96 
96 

96 
95 
96 
97 

98 

97 
96 
98 

95 
97 
96 

94 

98 

96 

96 

P.ct. 75 

71 

69 

'75'"'
 

71 

80 
83 

'82~"
 

85 

86 

88 

81 

81 

75 

81 
76 

78 

78 

80 

76 

78 
68 

71 

84 

85 

86 

84 

76 

0-10. 

4 
5 
4 
5 
3 
0 

10 

10 
10 

4 

10 

10 
10 
10 

8 

10 

1 
1 

10 

5 

10 
10 
10 

10 

10 

1 

10 

4 
5 
1 

0-10. 
10 

6 

10 
10 

8 

10 

10 

10 
5 
6 

10 

10 

10 
10 

10 

4 

10 
10 
10 
10 

10 
8 
7 
7 

10 

10 

10 
10 
10 
10 

mm. 

6.1 

.1"
 

.5
 

.8 

19 
"iiri" 
11.2 

.5 

.5 

2 
.5 

6.1 
48.8 

7.1 17.3 27.9 

■Q-a.T/'#p. 

na./^p. 

iia.Tp. 

-aa.^pOp. jaa.poop. 

-a  a. poo  p. 

d  a.  po  p, 

dT/'^a.pOp. na. 

na. 

n.  a.  /'p. d  0  •  a.  d  p. d  a.  po  p. 
n  a.  po  d  p. £L  a. 

na. ^a./;#p. ^a.^p. 

i3.a.pOTp. 

XI  a.  po  p. na.pop. 

-a  a.  T  P°  P. n  =  a.  0  p. 

-Q.  a.  /-o  p. 
•  da.#op. 
-Q-  a.  •  0  d  p. 
d  a.  #  0  p. 

=°a./'#dp. 

•Q./'a./'o^p. 
n.  a.  po  p. 

31.9 22.2 94.5 75.5 8 8.5 31.2 
22.6 

96.2 
78.7 6.7 9 

287. 11 

163.1 

ZAMBOANGA. 

l<f>  =  e''  54'  N;  X  =  122»  05'  E] 

DAVAO. 

[</»  =  7°   01'  N;  X  =  125°   35'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

l|a fl^03 

Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 2^ 

^|a 

Miscellaneous. 

03  P 
:^a 

a a 
ft 

<N 

a 
03 

a 
ft 

•^a 

*a  1 

Sa 
a 

03
* 

a 
ft 

a 

03 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 15 
16 

17 18 

19 20 

21 

22 23 

24 25 

26  . 
27  . 
28 

29 

30 

OC. 

30.2 32.3 
30.9 
32.4 
30.3 
30.2 
30.7 
29.9 

30.8 
30.9 
30.2 
29.8 
26.9 
29.7 
28.8 
29.9 
30.3 
30 
30.7 
31.2 
30.7 
29.5 

oa 

23.9 
22.9 
24.3 

25.2 
24.4 
23.7 
23.9 
22.9 
23.5 

23.2 23.9 

23.1 
22.1 
21.9 

24 
23.7 
22.4 
23.1 
23.7 
23.9 
23.6 
23.2 
22.9 

P.ct. 

87 90 
93 
93 

88 
92 
92 96 
91 
79 

85 88 
86 

81 
86 
89 
89 69? 

85 

86 83 90 

85 

P.ct 

82 
45? 

75 
59 
75 
75 

81 69 

71 
62 

64 81 

88 74 

82 
73 72 

74 74 
67 67 

72 71 

0-10. 

8 
3 
5 
5 
6 
3 

10 

10 4 

10 6 

10 8 

10 9 
9 
4 
4 
9 
8 
9 
9 
9 

10 

9 
6 
3 
3 
4 
6 

0-10. 

9 
4 
8 
5 
7 
4 

10 9 
3 
7 10 

10 10 

10 
10 
7 
9 
8 
7 
6 
8 
7 
4 
6 
8 
7 10 

8       . 
8 

10 

mm. 

"irr 

1 5.8 

1.8 

2.3 

6.6 
2.5 

"779" 

.3 
32.5 26.9 

2 ______ 
2.3 

•°EEOa.Tp. 

n  a.Qo^op. 

^xidoja.eo <  no  a.  6°  d  p. -c^=0°a.0p. 
d  =  0  e  a. 

d=0°a.do/'p. do=a.edOp. 

=  a.  0°  0  p. 

=°a.Tp. 

^-CLa.Td°(|p. 
=a.O°a.p.Tp. ^o=oooa.op. 

-O.=oooa.c°p. n  =  a.  0  p. 
=TO°a.od =  a.Op. 

©odOQOa.uySp. do  0  a. 

/-©a.  p.Tp. 
=  a.  0°  d  p. 

Tp. 

-a  =  a.  0  d  p. 
do  a.  #  u^  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 
26 

27 
28 
29 
30 

34.2 
34.5 
31.6 
34.5 
31 

34.6 
31.9 
32.1 
34.5 
32.6 

33.2 31.1 
32.7 
32.7 33.6 
32.6 

31.9 32.7 

33.4 

33.2 
32.6 

31.4 
33.6 

33.6 27.8 

32.5 
30.1 
31.6 

33.3 33.7 

22.2 22.3 

23.1 
22.6 

23.5 23.8 
22.7 
23.8 

21.2 
23.2 22.1 21.9 

21.5 22.1 

22.6 
22.2 22.1 

23.4 22 

22.4 
22.1 
22.4 22 

22.2 
22.6 
22.1 22.9 
21.9 
22.3 
22.5 

P.ct. 97 
96 

97 

98 
97 
96 

97 
97 

96 

91 
89 
92 
96 
97 
96 
99 
97 

97 

96 

96 
97 
96 
98 
97 
93 

94 
93 

93 

92 

97 

P.ct. 

64 
64 
90 

64 

80 

66 
75 
70 
66 

78 

66 

75 

71 
72 
67 

64 

80 

70 

64 
77 

73 
75 
70 

64 
83 
66 
71 
66 

72 

67 

0-10. 

6 
5 
7 
7 
7 
5 
7 
5 
7 
6 
6 
6 
7 
7 
9 
8 
7 
6 
6 
6 
6 
5 
5 
5 
9 
5 
7 
6 
7 
6 

O-JO. 

7 
6 

10 

5 
6 
8 
6 
6 
5 
9 
5 
5 
6 
8 
5 
5 
9 
7 
5 
8 
7 
7 
6 
6 
9 
7 
8 
5 
7 
6 

mm. 

46.5 

"4274" 

'39^9" 
32.3 

43.9 

'1577" 

"23'6' 

57.1 
28.2 

17    ? 

4079
' 

13.5
 

•  Tp. 
•  a.  p. 

dp. 

T«P. 

•  0  a.  p. 

=  a.#p. 

•  op. 
•  Op. •  a.  p. 

•  p. 

•  a. 

^•Tp. 

79 76 
69 

83 
77 
98 

28.4 
31 
28.8 

22.3   . 
22.9 
23       . 
23.3 
23.3 

87
""
 

90 

Mean 

Total  
~. 

30.2 23.4 87.2 
73.6 7 7.6   . Mean 32.6 

22.5 
95.6 

71 

6.4 

6.6   . 

1 97.2 Total  . 14.5 

i            1 

1  29  days  of  observation. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

COTABATO. 

[(/,  =  7°   13'  N;  X  =  124°  15'  E] 

CAGAYAN,  MISAMIS. 

[(/,  =  8°   29'  N;  X  =  124«  38'*E] 

Day. 

Tempera- ture. 
Relative     . 

humidity.    ̂  

Cloudiness.  \  \ 

Miscellaneous. 
Tempera- 

ture. 

h^uliidii;.    Cloudiness.  J 

Ub 

J3.0C0 

Miscellaneous. ii a a 
c a    , 

rN        P 

Day. 

sa 

^a 

a 

o3 

«5 

a 

(N 

a 

03 

CO 

a    ) 

P,      jc 

c^       P 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 
13 

14 15 
16 

17 18 
19 20 
21 

22 23 

24 
25 
26 
27 28 

29 
30 

Mean 

Total 

33.5 

34 33.6 

32 
32.2 

34 32.1 

32 
33.2 
32.2 
32.6 

33.1 
31 31 

31.5 
30.6 
30.5 
31 

32 29.5 

31 33 

32 
32.1 29 

32.4 
32 
31.8 
31.5 
30.8 

20 
22.3 
23.8 

23.2 

23 22.4 
20.5 20 

22.3 
22.6 
21.8 

22 23 
21.3 

22.9 
18     ? 
21.8 
22.4 
21.6 
22.3 

23.2 
22.6 
21.3 

20.4 20.8 

21.8 

21.2 
21.4 
21.6 20 

P.ct 

91 

92 
92 

90 

93 
90 

92 93 
96 
87 
95 
91 
93 
93 91 

96 
95 93 

96 97 

97 
94 97 95 

92 

91 91 
96 

93 93 

P.ct. 
60 
61 
58 63 

73 

55 63 
63 

54 65 

59 59 

81 

65 70 

66 
68 

72 

58 

82 
68 
67 
62 
68 
87 68 

82 
62 
65 67 

0-10. 

4 
3 
2 
6 
5 
3 
8 
8 
2 
9 
4 
4 
4 
3 
8 
5 
8 
3 
2 
3 
4 
8 
2 
9 
6 
4 

10 
3 
4 

10 

0-10. 

6 
4       . 

8  . 
9  . 

10 

3 
9 
8 
2 10 

6 
4 
8 
4 
4 
3 
5 
9 
4 
8 
8 
8 
8 
4 

10 
3 
9 
6 
9 

mm. 

50.8 

2.5 

"i5r2' 
17.8 

1576
" 

50.8 
2.5 

2 

15.2 2.5 

30.5 

5.1 

'1773" 
12.7 

7.6 

na.do^^p. =  a.  T#°^P. ■o./'a.^p. 
/'  a.  d  uy  p. ii  a.  d  <j  p. 

ii=/'a.i-3#p.  1 =^  /  a.  #  ̂   p. 

d  a.  /-  <,  p. 
ii  =  /'o  a.  <g  p. ./-Tdp. 

=  /'a.  d#2  p. 

n  =  a.  /-  p. -Q-  =  0  a.  ̂   p. 

•^  p. iia./;#p. 
=  a./'°#p. 

n.  =  si. n  =  /'  d  a.  <  p. n  a.  ̂   p. 

o«p. 
ii=2a.O#^P- 

11=2  a.  od#° •^a..#  ̂ p. 
/-^  a.  0  •  p. 
d  a.  p. 

=  /a./#2^^ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

13 

14 
15 
16 

17 
18 

19 
20 

21 
22 
23 

24 
25 

i 28 

29 
30 

Mean 

Total 

33.6 34.2 
35.6 
34.9 31 

35.3 
33.8 
34.2 
33.6 
33.7 
33.7 

33.3 
32.2 31.6 

33.2 
32.9 

32 
33.3 
33.5 33.3 

33.2 
33.1 32.3 

32.2 

32.5 32.1 

32.1 
32.7 
32.2 
33.1 

22.9 

23.6 
23 

23.1 23.1 
22.8 
22.1 
24.4 

23.5 
23.4 22.1 

22 

21.1 

22.2 24.4 22.3 

22.9 

22.1 21.8 

23.4 

22 

23 

22.4 
22.5 
22.5 
22.1 
21.8 

22 21.8 
22.6 

P.ct. 

89 
91 

87 
90 

90 

90 

85 
89 

94 
91 

88 
89 

94 

93 

92 
93 
95 

92 

92 

91 

88 

95 

95 
90 
93 

95 
91 

90 

90 
96 

P.ct. 

59 

65 
58 

57 

68 

60 
64 
58 
66 

64 

60 

62 

63 
66 
61 

64 

69 
67 
56 
71 

60 

62 

68 

64 
86 
66 
70 

70 

66 
63 

0-10. 

6 
4 
8 
2 

10 

3 
4 

10 
8 
9 
8 
8 

10 
8 

10 
10 
9 
8 
8 
6 
9 

10 
8 

10 
9 
8 

10 

6 
2 
5 

0-10. 

7    - 
9    . 
7 
7 

10   - 7 

10 

7 

6    . 
9 
4    . 

10 

7 
10 
9 
9 

10 
8 
4 
9 
8 
7 
7 
8 

10 
8 
9 
9 
7 
8 

mm. 

1 

10.7 

'4372" 

6.4 
"3576" 

11.4 3.8 
1.5 

'"6.4 

14 

3 

.3 

5.5 
2.5 

75 

2.3 

<,  u^  ̂   p. 

d°^°p. 

d°  0°  p. 

©dp7 

rj  #2  p  p. 

•°^°P. 

na. 
iia.02^#2p. 
•°  O"  p. 

/'  •  0°  p. 
o*.^d°  0^  • 

r^#odp. 

/■°  a.  r^  p. 

£12  a.  <  #  p. 

•°  m'  /°  p. #o-2d^2p. 

-'d°d#p. 

dr^p. 
^  p. 

^op. 

#Op. 

d  r^  ̂2  p. 31.9 
21.7 93.2 66.4 5.1       6.4 

33.1 

22.6 
91.3 64.4 

7.5 

8 

1 292.1 
149.2 

DAPITAN. 

lft>  =  S°  .40'  N;  X  =  123«'  25'  E] 

BUTUAN. 

\:<t>  =  S°  56'  N;  X=  125°  32'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

if. 
^|a 

5  |?o3 

Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

If 

^|a 

1^" 

Miscellaneous. 

^B 

a a 
ft 

a 
CO 

a 

sa 

'a  1 

Sa 
a 
«5 

a a 

03 

CO 

a 

Pi 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

12 13 
14 

15 16 
17 18 

19 20 21 

22 23 

24 25 
26 
27 
28 
29 
30 

Mear 

Total 

33.8 
32.3 

33.4 
34.3 
32.2 
32.7 
32.6 

31.6 
34.4 
34.2 

33.1 
34.4 
33.3 

33.3 
33.6 

34.2 32.8 
34.9 

34.4 
33.8 
33.2 
34.2 
33.4 
33.4 
32.8 
33.6 
32.8 
33.6 
33.6 

32.4 

23.5 
24.1 
23.7 
23.3 
23.4 
23.6 
24.8 25 

23.1 
24.3 
24.4 
24.4 
21.8 
22.3 

23.2 
22.8 

22.7 
22.5 22.6 23 

23.3 
23.3 

24.4 
22.6 
22.6 
23.7 
23.3 

23.4 

P.ct. 91 

91 93 

92 
78 
93 

92 
82 
96 

97 

92 89 

92 95 
95 
93 
94 96 

97 
92 
94 98 

_    94 

93 
92 95 

97 
97 

92 

91 

p.ct. 
61 

64 66 68 
65 
68 

62 86 63 

61 
60 
60 
60 
66 60 

61 
67 
63 60 

63 

60 
64 

"57"" 

87 87 
61 
56 
58 

61 

0-10. 

10 
9 
9 

10 

10 7 
9 

10 
8 
7 
7 
8 
8 
5 
8 
9 
7 
6 
8 
9 
8 
8 

_   10 

10 10 
7 
8 
5 
7 
8 

0-10. 

5 
8 
7 
6 
8 
5 

10 

10 8 
8 
6 
8 
8 
9 
8 
9 
9 
9 
9 
7 
8 

10 

9 
10 10 

6 
8 
6 
9 

mm. 
1.3 
3.6 
? 

~S 

"2.S 

1.3 

"2.1 

-     
3.6 

2,3 

? 

•  a.  <,  p. 
•  a.  <,  p. 

•  0  a.  p. 

=  a.  ̂   p. 

•  a.  0  0  p. 

•  1     v^P- 
na. 
•°a.O/'#<jP 

•  p. 

r^p. 

.   H  a.  0  P- 

.  XI  a. .  n  a.  0  p. 

.   na  OP. 

.   J3.a.  Op- 

.   na. 
-   0  ̂   P-      , nda.  0  <i  P- 

•  a. 

.    #da. d  a.  #  <,  p. 

•  T°P. 

"  T°^ip. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

!        24 

25 

26 
27 
28 

29 
30 

Mear 

Total 1 

33.3 34.6 
33.5 
34.5 29.6 

35 

34.1 29.1 
35 

33.4 

33 33.1 

34 31.3 

31.1 31.5 

31.7 
30.1 32.1 
31.3 
30.9 

33 

31 
31.5 

33.1 
32.8 

31.1 
32.5 

33.2 32.2 

22.6 
23.5 
24.1 24.3 

24 24.1 

24 
23.1 
22.8 

22.4 
22.3 

23 21.9 

22 

22.2 
22.6 

23.5 

23.1 

23 
33.2 
23.4 22.8 22.9 

23 
23 
22.7 
22.9 
23 
22.7 22.5 

P.ct. 97 
96 

92 
94 
95 

94 

95 

96 
96 
96 

96 

97 

95 

95 
96 

97 
96 

93 

96 

94 

94 

95 

95 

96 

92 

92 

96 

94 
95 

97 

P.ct. 
63 

82 

85 

59 
87 

70 
75 

82 
52 
92 

78 

94 

68 
71 

66 

75 
84 
74 
60 

78 

69 

71 

76 
69 
66 

65 

80 

73 

54 
70 

0-10. 

1 
6 
6 
7 

10 

7 
5 

10 

7 
5 
8 
6 

10 
7 
8 

10 
9 

10 
9 
3 
9 
9 
7 
8 
7 
6 

10 
7 
9 
4 

0-10. 

6 
9 
9 
7 
9 
5 

10 

10 
5 

10 

8 
10 
7 

10 
8 
8 

10 
10 
6 
9 

10 

8 
8 
9 
6 
7 
9 

10 
5 
8 

mm. 

0.8 

7.4 

1.5 "871" 

"3976' 

.3 
18.5 

36.3 

'2576 

"67i 

~4277 

1.3 
41.4 

5.1 
1.3 

.3 

1.3 1.8 

n  a.  0  •  p. 

-Q.©a./;_#r^u. 
-Q.  a.  ©  T  •  P- 

iid°a. 

#  a.  p.  <,  p. 

d°  a.  p. 

n  a.  /'  #  p. p°  a.  p. 

n  a.  ̂   d  p. -Q-  a.  0  •  p. 

ii  =  a./-#Op. 
ii  =  a./'#Op. 

.  na.  Op. 
XI  a.  <  p. 

n  a.  /  #  0  P- 

.   na. pOa.(tTp. 

.   n  a.  do  r3  p. .   n  a.  ©  p. 

.   na.Tp. 

.  n  0  a.  p°  <,  p. 

n  0  a.  0  rii  •* ^  a.  /-  #°  p. .    n  ©  a.  0  P- n  a.  0  •  p. 

n  a.  0=  •  p. 

pa.p°p. 

n  a.  #°  cp  p. 

n  a.  ©  0  %°V' 

n  a.  #  r^  p. 

I    33.4 23.4 92.8 64.7 
8.2 

8 I    32.4 

23 

95.1 
72.9 

7.3 8.2 
: 

73  9 

ij 

_  245. 8 
1 

1 28  days  of  observation. 
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MAASIN. 

[</>  =  10°   08'  N;  \  =  124''   50'  E] 

SAN  JOSE  BUENAVISTA. 

[<^  =  10°   44'  N;  X  =  121''   55'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^|a Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

-^|a 

Miscellaneous. 

li 
°c. 

32.5 
33.6 

33 33.4 
33 

31 
34 33 
31.5 
31.4 
32.5 
33.6 

33.2 

34 30 
32 
32.5 

29 
30.5 
30 
30.3 
30.4 
32.5 

34 33.5 
32.6 
31.1 

32 
32 31.9 

oa 

23.6 
23.6 
26.1 
26.1 
24.3 
25.6 
24.6 
25.6 

24.7 
24.5 
23.5 
24.5 
24.4 
23.6 25 

25.5 
23.5 23.5 
24.6 
24.6 
25.4 
24.4 

~2l~l 

24.5 23.6 24 
23.7 
24.4 23.8 

a a 
ft 

a a 
ft 

la 

Sa 
a 

CO 

a 
ft 

a 
CO 

a 
ft 

(M 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 

16 17 18 

19 20 

21 
22 
23 
24 25 

26 27 

28 
■      29 

30 

Mean 

Total 

P.cL 

92 
91 86 

92 89 88 

93 
92 
92 

92 91 
85 93 
94 

93 

94 96 

95 
96 

94 
96 

94 
88 
92 
92 96 
97 

96 
92 
91 

P.ct. 

'"'68' 

■"90" 

'  ""89' 

89 85 
66 
75 

82 89 
86 
80 
96 

86 89 

90 90 88 

71 

90
~ 

78 
76 
87 

91 

0-10. 

6 
8 

10 
10 10 
10 
10 

10 

10 

7 
10 

10 

10 

10 10 
10 
10 
10 

10 
3 10 

10 
10 
10 10 

10 10 

10 10 

5 

0-10. 

5 
8 
8 
8 

10 
4 
8 10 

8 
8 
7 
7 10 

8 
9 10 

10 
10 
10 

10 
10 
10 
4 
8 
7 
8 
7 10 

6 
8 

mm. 

'1272" 24.4 

•9.7 

"sirs" 

3.6 

8.6 

C  <i  '^  M>°  a?  p. 
Z^^^^^^p. 
d°    <  2   ̂ O  ̂ 2  p. 
/-Oa.-a.    <,2^2p. 

r^  d  a.  u^2  /  /-o 

/-oa.  <2^2p. 

^P. 

002p. 

002p. d°  O^  p. 
d°  02  p. 

002p. 
T^^P. 
02  ̂ O  ̂ 2  p. 

/-^a.p.  #2T2p. 

in   • 

T  d  a.  d  T^  p. da.  p.  r^2p. 
/'°02p. 

oo°  <,2p. 

d02p. 

02  d  /-o  02  p. 
<,2u/  p. 
/-«  a.  u^  ̂   2  p^ 
VJy  <I7    ̂     p. d2  yv   <,   p. 

d  p  ̂ u  CD  O  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 
15 
16 

17 
18 

19 

20 

21 

22 

23 
24 
25 
26 
27 
28 

29 
30 

Mean 

Total 

31.5 
32.8 34.9 
32.5 

32 

32.8 
32.7 32.3 

31.9 

32 
32 32.5 
28.3 

30.1 28.9 
31 

27.4 
30.9 

28 

29.3 
28.5 

29.1 
28.9 

31.4 32 
30 

32 
31.4 
30.1 
28.7 

23.1 

23.6 

23.2 23.7 
23.7 
23.7 

24.2 
23.8 

24.1 25 

23.9 
23.7 

23.2 22.8 

24.2 23 

23.2 23.3 
22.4 
22.8 
22.7 
22.7 

23.6 

22.8 
23.5 
23 

23.4 23.4 
23.5 

24 

p.ct. 
91 
91 
91 
93 

92 

93 

95 
91 
96 
92 

88 

88 
93 

96 

92 
90 

95 

91 

97 

92 
92 

96 

91 

90 

91 
94 

87 
92 

96 
92 

P.ct. 

92 

66 
66 

"88"""
 

67 

65 
88 
78 

73 

71 

72 

85 

78 

81 

78 

84 
90 
85 
79 
80 
84 
83 
75 
83 
75 

75 
89 
81 
85 

o-w. 

7 
4 

10 
10 

1 
10 

10 

10 

10 
6 
8 

10 
10 
8 

10 

2 
10 

10 
10 
10 

10 

10 

10 
10 

10 

10 
10 
10 

10 

10 

0-10. 

10 
2 
2 
4 

10 

6 
9 

10 

10 

2 

10 

10 
10 
10 
10 
10 
10 

10 

10 
10 

10 
10 
10 

10 
10 

8 
8 

10 

10 

8 

mm. 

3 

15 

""9."9" 

7.6 "6~9~ 

4.6 

4.8 
2 23.1 

5.3 

4.8 
36.8 

4.1 
.8 40.9 

.5 
7.6 22.4 

.8 

"4875" 

"'273' 

21.8 

.5 
3.8 

Ta.«Op. 

<•  ̂ °  p. 

O^^Z-p. 
•  Op. 
•  Op. 

T^P. 

d°  •  O  p. 

-CL  a.  O  •  p. 

•  <^P. 
r^^p. 

mj  a.  •  p. 

•°a.  #p. 

O^a. 

Zl: 

O  •  a.  #  p. 

•  a. 

/^^•da.^°p. 
•  d  a.  #  p. 

^•°P. 

d°p. 

•  Op. 

o^°p. •  op. 

•°^a.#°Op. 

32.1 24.5 92.4 
84 

9.3 
8.2 

30.9 
23.4 92.3 

79.2 8.9 8.6 

93 

277.8 

TUBURAN. 

[0  =  10**  45'  N;  X  =  123*'  50'  B] 

BORONGAN. 

[</)  =  ll°    37'    N;    X  =  125°    26'   E] 

Day. 
Tempera- ture. Relative 

humidity. Cloudiness. 

^|a Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

^|a fl^o3 

"S^co 

Miscellaneous. 
B a 

ft 
a 

i'
 

a 
ft :^a 

u 

^B 

a 

CO 

a 
ft 

a 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 
14 
15 
16 
17 
18 19 
20 

21 

22 23 

24 
25 26 

27 
28 
29 
30 

Mean 

Total 

35.3 
35.9 
33.8 
35.1 
35.4 
35.8 
34.4 
35 
34.4 

35.1 
35.4 
34.4 
30.2 
32.7 
31.8 
32.6 

31 

35 31.1 
34.1 
33.5 

32 35.1 
32.6 

31.2 
30.5 
31.5 
32.6 

31.5 
32.7 

°c. 

24.1 

23.6 
25.5 
25.3 24.8 
24.1 

24.6 
24.6 
24.3 
24.1 
24.8 
23.8 

25.2 
23.7 
24.5 
24.1 
23.9 
23.2 
24.4 
24 
24.3 
25.4 
24.9 
23.6 
22.4. 

23.7 
22.4 
22.8 

24.4 
23.9 

Ret. 

91 90 
91 
89 90 
93 

88 
91 
90 
83 85 

90 
86 
95 
91 

92 92 90 
83 
87 

84 84 89 
95 

94 
96 95 

92 93 

94 

P.ct. 
57 
42 
66 48 

53 
58 

62 
51 
58 

66 
58 
62 
86 70 
79 

65 66 
57 
63 
58 
53 
76 

50 73 
70 

91 
74 66 
70 
69 

0-10. 

6 
4 
9 
6 
9 
8 

10 9 
4 
4 

10 
5 

10 10 

9 
9 10 

7 10 

4 10 
10 
10 

10 
9 
8 
9 
8 
9 
6 

0-10. 

4 
4 
8 
6 

10 
6 
7 
8 
9 
9 
8 
9 

10 
9 

10 
9 

10 
9 10 

9 
10 10 

8 
9 
9 

10 
9 
8 
9 
8 

mm. 

10.9 

1.5 

'iK2 

2.5 18 

7.1 

dr^a.  <2  p^ XD  VX/°  p. 

dT^^P. 

<,=^P. 

0=^  <,^p. 

^•a.  #2  <,2p. 
O"  O^  p. 
Oda.  ^2p, 

o#°p. 

Tp- 
T.  a.  ̂ 2p. O^p. 

<^P. T^a.  d  <,op. 

•°  r2°  p. 

3°J»°a.O#=^p. 

O^  <,'^P. 
^2  p. 

0^2    Op. 

d  02  ̂ O  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 

22 
23 

24 
25 

26 
27 
28 

29 

30 

Mean 

Total 

31.9 
31.8 
31.1 
31.5 
30.8 

31.7 
31.5 

30.2 30.6 
31.5 32 

31.7 31.1 
31.8 

31.5 30.9 
31.6 

32 
30.3 
33.1 32.9 
32.2 
31.6 

31.2 31 
31.8 
30.9 

30.2 30.7 
31.2 

22.3 
23.6 
24.1 

26.1 

25.5 24.7 

24.2 24.8 

22.2 23 

23.2 
23.2 
22.6 

23.2 
24.3 

22.6 
23.8 22.8 

23.5 

22.2 

23.6 
22.3 23.6 

23.4 23.9 

23.4 
22.7 
22.9 22.7 23 

p.ct. 
97 
91 
96 
84? 

96 
95 
96 

96 
95 

92 

93 

95 

96 

96 

94 
94 

96 
95 

96 

93 

95 
95 

92 

96 
97 
95 
96 
96 
96 
93 

P.ct. 

67 
74 
81 
68 

68 

72 

72 

80 

72 

70 
71 
73 

71 

73 
67 
77 
65 
65 

85 

60 

68 
77 
67 
72 

72 

81 
70 
77 

74 

72 

0-10. 

4 
6 
9 
6 

10 
6 
8 
9 
4 
2 
3 
4 

10 

6 
8 
4 

10 
9 

10 

4 

10 

6 
4 
6 

10 
8 
3 
9 

10 
5 

0-10. 

4 
8 
9 
7 

10 
5 
6 

10 

6 
2 
5 

10 

5 
8 
9 
6 

10 
10 
10 
8 

10 
5 
5 
5 
8 
7 

10 
8 
6 
6 

mm. 

1.5 
22.4 5.8 

1.8 
14.5 2.5 

5.3 
2 

"isrs" 

.5 

~"~s' 

13.5 

16.8 

""Ts" 

23.6 

"16 

2.8 

"¥.T 

1.8? 

16.5 
2 
3.8 

•  =  a!  0%  p. 

I7«a./^P. 

/-  a.  #  <,  p. 

•  a.  /-  •  <j  p. 
/^•a.<;p. 
=  a.  0  a.  p. 
/'•a. 

na. na. 
n.&.  r^p. 
n  =  O  a.  •  p. 

O  •  =  C"  a. 
^  =  Oa.  •«< 
-P.  =  a.  <,  p. 

-a  =  O  a.  #  p. 

-CL  =  ̂ a.O^=^ 

=  0°  a.  ̂   p. /-  •  a.  ̂   p. 

-Q-  =  a.  O  O  p. 

i3.  =  O^  a.  O  • 
-CL  =  O  a.  O  p. 11=  e  a.  #  ̂   p. ii^a.  u^  •  <i  p. 

T^a.  u^Tp. 

=  a.  O  •  p. 

i:L  =  a.  /-  #  u.  T 

=  a.  /-  #  T  ̂ " 

•  Ca.- 

n  =  a. 

33.4 24.1 
90.1 63.9 8.1       8.5  |. 

31.4 23.4 94.6 

72 

6.8 7.3 

61  3 

L82.9 1 
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PALANOC. 

[</)=:12°  22'  N;  X  =  123°  36'  E] 

ROMBLON. 

[<^  =  12''  35'  N;  X  =  122°  16'  B] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

2^ 

^.sa 
Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

^.2  a 

K  <1>  CS 
Miscellaneous. 

a a a 

iM 

«a 

ga ii 
^a 

a a 
d 

a 

03
' 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 11 

12 13 

14 15 
16 
17 18 

19 

20 

21 

22 23 

24 
25 

26 27 
28 29 

30 

Mean 

Total 

OC. 

35.2 
35.2 34.6 
35 

33.6 
34.2 
34.8 

33.5 
34.2 
35.8 
34.6 

34.2 
34.2 
35.6 

30.2 
30.5 

31 
30.4 
31 30 
31 

29.2 
33.6 
34.4 
31.4 
31.4 
34.8 
34.5 
34.5 

25.5 
26.6 
26.5 
26.6 

26.4 26 

26.5 
26.5 

26.4 
25.8 

26.2 
25.2 
26.6 
25.6 26 

25.5 

25.2 
25.4 
26.4 
26.4 
25.4 26 

24.2 
26 
26.2 
25.6 

25.6 

26.2 
25.2 
26 

P.ct. 90 

95 98 

89 97 

95 

94 
94 
97 

93 

94 
99 

90 

92 
93 

97 
94 
92 
89 
92 
97 93 

92 
92 95 
96 

97 96 
97 98 

P.ct. 
0-10. 

0 
7 
8 
8 
9 
9 
8 
9 
8 
8 
7 
7 
8 
8 
9 
7 10 

8 
9 
9 10 

10 

10 
8 
8 
8 
4 
9 
9 
7 

0-10. 

0 
6 
8 
7 

10 
9 
9 
9 
8 
6 
8 
8 
9 
8 

______ 
10 
9 

10 

10 
10 
10 

9 
8 
8 
7 
7 
8 
8 
7 

mm. 

5.6 6.1 

"""5~ 

4.6 ~2b~T 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 

15 
16 
17 

18 
19 
20 
21 

22 
23 

24 
25 
26 
27 
28 

29 
30 

Mean 

Total 

33.9 

34.1 32.3 
33 

33.4 33.5 

33.7 33.7 
32.7 

33.2 

33 

33.7 28.7 

32.3 

32 

32.3 

31.2 32.2 
31.3 
30.2 
30.1 

30 
28.3 
32.1 

31.6 28.7 

32 
31 32.2 
32.1 

24.7 

26 
26.7 

27.2 27.1 

25.7 
26.3 
26.4 

24.1 24.5 
23.7 
25.4 
23 24.7 
24.5 

23.2 
24.4 26.1 25 

23.7 

25.3 24.7 

24.2 
23.1 
24.5 

24 
23.4 
24 23.9 

25 

p.ct. 

91 

82 

79 
78 

83 

80 

85 

80 

95 

96 

97 

88 
96 

83 

94 

91 

94 
82 

82 

90 

83 

84 

94 
96 
95 
95 

96 

95 

96 

95 

P.ct. 
60 

65 

71 

64 
62 

70 

64 
64 

69 

70 

66 
72 

84 
84 

90 
69 

69 
63 
64 

76 

70 

70 

77 
71 
72 

91 

66 
74 
71 

66 

0-10. 

6 
1 
8 

10 

7 
10 
7 

10 

9 
2 
7 
7 

10 
10 
10 
3 

10 
4 
9 

10 

10 

10 

10 
8 

10 
10 

3 
7 
5 

10 

0-10. 

0 
1 
7 
8 
3 
9 
4 
8 
7 
4 
3 
9 

10 

10 

10 

10 

9 
8 

10 
10 

10 

10 
10 
7 
9 

10 
7 
9 
9 

10 

mm. 

'Ti' 

'2479' 

"2~S~ 

1 

.8 

21.3 

2 

.5 

.3 
14.2 
1 
.8 

2 
3.8 

16.5 5.6 
26.7 
"Te' 

18.4 

r^  u>op. 

02  #  TO  p. 

-Q-/'°a.r2^-°do 

/^o  a.  p. 

do  a.  <g  p. 

do  a.  <;,  p. 

-9-  a.  #  0  P. 
fo^a.p.do^^s 02  do  a.  Oa.p. 

iiOpOa.#o^2p. 

iiTp°0#"r^ 11°  a.  r3°  p. 

#oyoa.^o.op. 
/Oa.p.  ̂ o<Jop 
/°Oa.p.«<T° 
/°«='a.p.<op. 

^0^0 0 Oa.p.  ̂ 0 doo^a.p.#op. 
do#oa.p.  ̂ op, 

n  a.  0=^  •  p. 

•°r3°a.p.vi.oTO 

#Ta.  <,  vi.op. 

na.  p.u^2^o^2 
na.p.u^^TOO  <^2 n  #a.  <^o^op_ 
n  f^  u.'2  TO  d  #2 

33.2 25.9 94.2      8 
8.1 

32 

24.8 

89.2 70.8 

7.8 7.7 

50.8 
176.4 

LAOANG. 

[0  =  12»  35'  N;  X=125*»  01'  B] 

GUBAT. 

[0  =  12*  55'  N;  X  =  124*'  08'  B] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

If. 

^|a Miscellaneous. 

li 
SI 

a a a a 

•^a 

sa sa 

•  a 

03 

a a 

S3 

to 

a 
d 

(N 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 

13 

14 15 
16 

17 
18 19 
20 
21 
22 23 

24 25 
26 
27 
28 
29 

30 

Mean 

Total 

oc. 

31.7 
31.7 

30.1 
32.3 
32.4 
32.7 

31.7 
32.1 
33 

33.7 

32 31.7 
30.6, 

31.9 
32.1 
31.6 
31.1 
31.8 
32.2 
30.4 
32.1 

31.4 
32.1 
33 
31.1 33.7 

32.7 
31.6 

30.6 
31.9 

23.4 
23.8 
24.2 
23.1 
24.7 
25.1 
24.4 
26 
24 
25.1 
23.7 
24.2 
23.8 
23.7 
24.6 
23.3 
23.7 
24.4 
24.6 

24.3 
24.1 
23.6 
23.3 
24.3 

24.4 
24.3 
23 

23.4 
23.7 
23.6 

p.ct. 

85 93 98 

95 

94 
93 

98 

94 
93 
95 

93 92 
94 
94 90 

97 

88 93 
92 
89 93 

85 
94 
96 
90 

98 
96 
96 

97 96 

P.ct. 70 

70 
88 
71 76 

68 

76 
75 66 
65 

65 69 
85 
69 
79 

87 

77 
68 
79 

69 
73 

69 68 

71 
83 
72 
85 78 

85 
72 

0-10. 

4 
4 

10 
7 
5 
9 
8 
6 
7 
4 
3 
4 
9 
5 
9 
9 
9 
9 

10 
8 
8 
8 
9 
9 
7 

10 8 
9 
9 
7 

0-10. 

6 
9 

10 6 
7 
8 
7 
9 
8 
5 
7 
8 

10 
9 
8 

10 
10 
9 
9 

7    . 9 
8 
8 
7 
6 
7 
8 
9 
7 
5 

mm. 

22.4 

""§" 

1.5 5.8 

.8 

.3 

"e'e" 

.3 1.5 

'".~5' 

1.8 

.3 

"¥.1 

5.6 
23.9 

"i."5~ 

Ta. 

Oa. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 
18 
19 
20 

21 
22 
23 

24 
25 
26 
27 
28 

29 

30 

Mean 

Total 

32.2 

32 

30.6 

32 

31.1 
31.6 

31.5 

31.5 31.4 32.5 

32.2 
31.6 30.8 

31.9 
31.8 
31.9 
31.9 
31.8 
30.8 
30.9 30.9 
30.8 
29 

31.1 
31.1 
31.8 
31.6 

31.2 29.8 

31.3 

OC. 

25.8 

26 25.6 
25.2 

26 

26 

25 
26 

26 

25 
25 

25 

23.2 24.8 
24 
23.1 
23 
23.2 24 

23.6 

24 
25 23.2 
24 

24.4 
24.8 

24 
23.2 23 

23.2 

p.ct. 
80 

82 

88 

84 

88 
88 
87 

86 

98 

90 
86 
87 
86 

89 
89 

88 

88 

87 

88 

84 
81 
86 
90 

89 

90 

90 

88 
85 
89 

88 

p.ct. 
70 
68 

85 

69 
77 

71 

71 
73 

67 

66 

69 

72 

75 

67 

77 
77 
71 

76 
72 

73 

65 
76 
80 

72 
72 

73 
72 

70 

76 

69 

0-10. 

6 
5 

10 
8 

10 

10 

8 
6 
7 
5 
8 
8 

10 
6 
8 
8 

10 
8 

10 

10 

10 

10 

10 
10 

10 
8 
6 

10 
10 
6 

0-10. 

5 
4 

10 

8 

10 

6 
8 

10 
6 
5 
8 
6 
8 
5 

10 
10 

10 
10 

10 
10 
10 
10 
10 

6 
6 
8 

10 

5 

10 

4 

mm. 

2.5 24.9 

20.3 

3.8 

"¥.1' 

3.3 
4.6 

17.5 
2 

22.4 

•  p. 

•T^p. 

•  da.  #2 -J- p. 
#a. /'#u.p. 

#da. dTp. 

0«a. 

ft'- 

•  a. 

d«p. 
da.#oyp. 

•  p. 

r^  a.  #  p. 

31.9 24.1 93.4 
74.3 

7.4 
7.9 31.4 24.5 87.3 

72.4 
8.4 

7.9 

82.2 174.9 
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SUMAY,  GUAM  (Ladrones  Islands). 

[0  =  13*  24'  N;  X=144''  38'  E] 

CALAPAN. 

[<^=:13°  25'  N;  X  =  121''  11'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

II. 
^la 

1^"
 

Miscellaneous. 
Day. 

Tempera- 

ture. Relative humidity. 
Cloudiness. 

2^ 

Miscellaneous. 

II ii a 

OS  ■ 

o 

a 
ft 

a 
to 

a 
ft ^a a 

as 

a 
ft 

a 

03 

a 

(i 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 16 

17 18 

19 20 
21 

22 23 
24 
25 
26 
27 
28 

29 
30 

Mean 

Total 

32.2 
31.6 
31.8 

32 31.6 
32 
32.6 
32.4 
31.6 

32 
30.4 
31.6 
30.4 
29 
30 30 
30 

29.4 30 

30.8 
29.6 
30.6 
29.8 
29.8 
30.8 
30 

29.2 
30 
30.6 
31 

24.6 
26.2 
24.8 
25.6 
25 

24.4 
23.4 
25.2 
26.4 
25.6 
26.2 
27 

26.4 
23.2 
24.4 
23.4 22.8 

23.6 
23.2 

24 
25.2 24.6 

23 
24 
25.2 
25.8 

24 
25.4 
25.2 
24.8 

P.ct. 
84 

84 
95 

84 
83 
87 
84 
84 81 
80 
84 
79 

84 
91 

84 
84 91 
87 

84 
84 
84 
84 
77 
87 
84 
84 
97 
89 

86 

84 

P.ct. 60 
63 
60 
78 
78 
60 

59 60 

75 59 

66 
67 71 

77 
74 
88 

74 

84 
71 

65 

84 67 
68 
71 
68 
71 79 

83 
68 

63 

0-10. 

1 
1 
8 
1 
1 

10 

6 
6 
1 
2 
2 
2 

10 10 

6 
3 

10 
10 

1 
1 
6 
7 
1 
9 
5 
1 

10 
6 

10 
6 

0-10. 

6 
5 
6 
7 
8 
3 
6 
8 
7 
8 
8 
5 

10 
10 
9 
9 
8 
8 
3 
4 
8 
6 
3 
6 
6 
2 

10 9 
8 
4 

mm. 

10.2 

"zK 

.8 

19 

10.2 

1.3 
11.4 

10.2 

"2073" 

6.4 2.5 
7.6 

.8 
6.4 
8.4 5.1 

'175' 

<a. 

Op. 

Oa. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 
15 
16 
17 
18 

19 

20 

21 

22 
23 
24 
25 
26 
27 

28 
29 

30 

Mean 

Total 

32.8 

32.3 
32.6 

32.5 
32.7 

32.2 32.5 

32.4 
32.2 33.3 

33.5 

32.1 31.8 
32.7 
32.2 
30 

31.9 
32.2 
32.1 

28 

29.8 
29.7 
29 

32.5 
32.3 
31.5 
32.3 

32.2 32.5 

32 

23.4 

24 

25.2 25.4 
23.2 
24.5 24.6 

24.9 
23.2 
24.2 24.8 

22.4 
24 

24.3 
24.3 
22.5 
22.3 23 

24.5 24.3 
24 

23.5 

24 22.6 

24.5 

23.6 
23.6 

23.8 
23.2 23.7 

P.ct. 

94 

93 
86 

93 

92 

92 

95 

95 
82 

84 
94 

93 

92 
86 
92 

89 

90 

90 
80 
88 
92 

89 

89 

89? 

93 
96 
93 
93 
92 
95 

P.ct. 
63 
66 
68 

63 

60 
66 
70 
71 
78 
66 

56 

70 

59 

63 

72 

76 
73 
58 

62 

86 

68 
78 

76 

61 
69 

79 

80 
69 

69 

70 

0-10. 

8 
5 

10 
10 

9 

10 

6 
10 
9 

10 
10 
7 

10 
10 

10 

7 

10 

5 

10 

10 
10 
10 

10 
10 
10 
10 

9 
9 
9 

10 

0-10. 

4 
3 
7 
8 

10 

8 
3 

10 

9- 

3 
4 

10 

10 
9 
9 

10 

10 
10 
10 
10 

10 

10 

10 

8 
9 

10 

10 
9 
9 
7 

mm. 
3.8 2.5 29 

59.9 
10.7 
6.9 

10.2 66.8 

1.8 

"273' 

.8 5.1 ______ 
"273' 

16 

29.7 

pa.  #°p. 

ft-'
- 

•^  <]  p. 

do  a. 

•^Ta. 

•  Op. 

•^  0  p.      ̂  

•2r3a.Odp. da. 

Tp. 

dp. 

d  /-  #  a.  d  p. 
d  a.  p. 

da. 

T%°  p. 

Op. 

da. 

30.8 24.8 
85.1 

70.4 5.1 
6.7 31.9 23.8 90.7 68.8 9.1 

8.3 134.5 
252.6 

VIRAC. 

[</,  =  13°  35'  N;  X  =  124°  14'  B] 

NUEVA  CACERES. 

\_(t)  =  13°  37'  N;  X  =  123''  11'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^1. 
^Sa 

pi 

Miscellaneous. 
Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

If 

si  a 

is?  
OS 

Miscellaneous. 

'2 1 

a oj a 
ft 

a 

id 

a 
ft «a 

^a II i^a a 

OS 

CO 

a 
ft 

(M 

a 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 12 

13 14 
15 
16 
17 18 

19 20 

21 
22 23 

24 25. 
26 

27 28 

29 
30 

Mean 

Total 

32.2 
32.8 

31.1 
32.7 
32.2 
30.3 
32.7 

31.9 
31.7 

32 32.9 
32.5 
31.2 

32 31.3 
31.5 
32.1 
31.7 
31.4 
30.7 

32 31 
32 
32.7 
33.4 
32.7 
31.9 
31.9 
30.6 
32.4 

23.1 
23.4 
26 
23.6 
23.6 
23.4 
23.4 
23.9 
23.4 
23.5 
23.6 
23.5 
24 

23.7 
24 
24 23 

23.6 
23.9 
25.5 

25.4 
25.2 
24 
24.2 
23.6 
23.5 
23.4 
23.9 
23.4 
23.2 

p.ct. 
97 
98 
84 
89 98 

96 
99 
98 
98 

92 96 

94 
97 
97 
98 
98 

98 
98 

97 96 96 

96 
97 98 

99 
97 
99 98 
94 
98 

P.ct. 

82 75 
93 
76 

84 74 

"72~"
' 

76 

84 
88 
87 
94 95 

72 85 75 
77 

74 78 

72 75 
71 
69 

72 

84 93 

0-10. 

1 
3 
9 
8 

7  
 • 

9 
5 
9 
7 
4 
3 
5 
9 
4 10 

9 
9 
6 
9 
9 

10 
10 
10 
9 
8 
9 
8 
8 

10 
4 

0-10. 

3 
3 

10 5 
6 
8 
8 
9 
8 
4 
9 
8 
9 
8 
9 
8 
9 

10 9 

9. 

10 
9 
8 
8 
8 
8 
7 
5 
8 
9 

mm. 

1 
3.6 
1.8 

"ie"' 

4.8 

5.6 
2 

10.2 

""¥ 

5.1 

~"T 

.5 
3.6 

.3 20.3 38.6 
3.8 

10.2 

14 

3.6 

d  r>i  a.  f~3  p. 

Tur#  <^^ 
#dr^a. 

•  a. 
<,  p. 
<i  p. 

<,  p. 

=  a.  <,  p. 

O  •  r^  a.  #  d 

<,dp 

o°p. 

/;#°a. 

•  a.  <,  p. 

•  a.  r^  <j  #°  p. 
©Oa.  <,a7wp. /-  #2  j^  a.  p. 

<;  ©p. 
•  a.  /'  #  <|  Q7  w 

•  a.  <|  w  \u  -p. Ta./#OO^p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

.11 

12 

13 

14 
15 
16 
17 
18 

19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

Mean 

Total 

34 33.7 
31.5 
33.3 

32 
33.7 

34.2 
33.4 

35.7 35.7 
33.2 
32.2 
31.1 
33.5 

31.9 
30.9 29.6 

32.2 
30.5 
30.5 
30.4 29.9 
33 
32 
33 

33 
33.3 
33.9 
32.7 
33.8 

20 

21.5 

23 

22.5 

21.6 
23.8 
21.8 23 

22.6 23.7 
21.9 22.6 

22.8 
23.3 

22 21.6 
23.4 22.8 

22.6 

24.2 
22.3 23.1 22 

23.5 

23.4 
23 

23.6 
22 
21.5 

p.ct. 96 
96 

97 

97 

95 

93 
97 

95 

98 
95 
97 
98 

97 

97 
97 
97 

99 
96 

95 

93 
95 
97 
97 
97 
97 
97 
97 

97 
97 
96 

P.ct. 

64 

60 

81 
53 
79 

62 

62 
75 

59 
68 

89 

70 
78 

97 

82 

69 
77 

75 

75 

79 
67 
89 

"71 

68 

80 70 76 

0-10. 

3 
3 
5 
8 
6 
9 
3 
8 
8 
2 
3 
6 
8 
9 
8 
7 
8 
8 

10 

8 

10 

9 
8 
8 
8 
8 
7 
8 
« 
7 

0-10. 

7 
6 
8 
7 
8 
8 
7 
8 
7 
7 
8 
8 

9 
8 

10 
9 
8 
9 
9 
9 
8 
8 

10 
8 
8 
6 
8 
8 
7 

mm. 

--F5- 

"§73' 

19.3 
19.6 

.8 

24.6 

64.8 

'ii'" 

13.5 

1.5 4.8 
2 

"1.% 

13.2 

•°a.TP. 

•°P. 

•^OP. 

•°r3p. 

•°a.#2p. 

p°a. 

•^  a.  p. 

d  /-^  a.  #0  p. 

•°T°P. 

T°P. 
31.9 23.9 96.3 79.9 

7.4 7.7 
32.6 22.6 

96.4 73.1 
7 8 

161.3 184.7 
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BATANGAS. 

[0  =  13"  45'  N;  X  =  121''  03'  El 

SILANG. 

[0  =  14''  14'  N;  X  =  120«  58'  E] 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 15 
16 17 18 

19 20 

21 
22 23 

24 25 
26 
27 
28 

29 
30 

Mean 

Total 

Tempera- ture. 
Relative 
humidity. Cloudiness.  J  c 

II 

I; 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

ica 

Miscellaneous. ii a a 
ft 

a 
03 CO 

S        C^=3 

ft    'S^«o 

iiiti 
sa  iSa 

a 

03 

«5 

a 
ft 

a 

03 

CO 

a 
ft 

34.8 
35.3 

35.1 

35 35.3 

35.8 
36.3 
33.4 
34.8 

35.3 
36.2 
33 
34.1 
37.3 
34.6 
32.5 

34 32.8 
32.9 
29.8 

31.3 

30.2 
30.4 
32.6 
33.8 

32 
33.5 
34.1 
33.4 
32.4 

22.4 
22.5 

24.6 
24.4 
22.3 
24.6 

24 23.9 
22.4 

23.4 
23.1 

23.2 
22.4 
22. 3 
23.5 

22.4 

22 22.3 
22.5 

22 21.8 
21.6 

21.7 
21.9 
22.3 

22.4 
23.2 
23.4 23 

22.5 

P.ct 
96 
96 

85 
86 
95 
86 
89 
89 93 
93 

92 

93 

96 
93 93 

95- 

97 
95 
92 90 

97 
95 95 
97 
97 
97 
97 
96 
93 
93 

P.ct. 

51 

47 

55 49 
49 

51 49 

59 

62 
52 51 66 

63 48 

63 

80 65 
59 
61 85 

65 
74 
69 
72 77 

76 
60 
64 58 

75 

0-10. 

6 
2 
6 
7 
4 
6 
4 
6 
4 
4 
5 
5 
6 
6 
9 
6 
7 
6 
7 
9 
9 
7 
9 
7 
7 
7 
7 
4 
7 
5 

0-10. 

6 
3 
6 
6 
6 
5 
4 
7 
7 
4 
6 
9 
7 
6 
9 
9 
7 
6 

7- 

9 
7 
8 

10 
7 
7 
9 
8 
7 
7 
7 

mm. "o'K 

.8 
2 

'iorr 

"14 

.8 2 

13.5 
22.1 

'"'3' 

'3' 

^P. 

<°P. 
a. 

-"a.  ̂ °p. 

"p. 

T  0°  a.  0  p. d  a.  T  P- 
r^  a.  d  p. 

/-  •  a.  p. 
d  a.  #  p. 

da. •°  a.  T  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 

22 
23 
24 
25 
26 

27 

28 

29 

30 

Mean 

Total 

30.7 

30.4 
30.2 30 

30      i 

30      1 30 

29.6 29.9 

29.2 

30 

29.6 

29 

28.6 
28.4 

28 

28.2 27 
27.3 
27 

26.8 
27.1 26.8 

27.7 
28.5 28.8 
30 
30.8 
27.6 

29.2 

21.7 

21.4 
21.4 

22 

21.6 
20.6 
20.9 
20.6 21.8 

21.5 
21 

20.6 
20.8 21 

20.5 

20.6 
20.5 
20.4 
20.5 
20.6 
20.9 20.8 

20.1 
21 

21.5 21.8 

21.8 

22 
20.3 
21 

P.ct. 

98 

98 

98 
98 

98 
98 

98 
98 
98 
98 
99 
98 
98 
98 
98 

98 
98 

98 
98 

98 

98 
98 

98 
98 

98 

98 
98 
98 
98 

97 

P.ct. 

63 
62 

62 

62 

62 
62 

61 

62 

61 

63 
60 
61 
62 
64 

64 

68 
68 

74 
74 

75 

74 
73 

74 

69 

68 

66 

62 

58 
68 
65 

0-10. 

5 
8 
3 
8 
4 
3 
7 
3 
5 
6 
5 
3 
7 
5 
7 
7 
6 
9 
5 
9 

10 

10 
9 
7 
7 
6 
9 
5 
9 
4 

0-10. 

8 
6 
3 
8 
5 
7 
6 
8 
8 
8 
5 
9 
8 
9 
7 
8 
7 
8 
7 
9 
9 
8 
8 
8 
8 
9 
9 
7 
9 
8 

mm. 

lo'i
" 

2 

18.3 4.1 

~20'8' 

"13"'
 

4.1 

11.2 
22.4 

~27~9' 

5.3 

/°  a.  0  p. /'°a.p.  ̂   p. 

/^a  p.  <,  p. 

^/°P. 

T°p. 

Op. 

u/°  a.  p.  <  p. 

/Op. 

/'°  T  °  p. 

f°  a.  p.  #  r^  p. 
fo  a.  #  r  p. 

•  T=^p. 

/-o  a.  T°  •  p. 

/-Op. 

/o  #2  a. /-Oct  p. 

/-^  a.  7°  p. 

/o  #  a.  d  p. 
d  a.  #  p. 

da.  #p. 

d  a.  /-o  •  r^  p. 

/-o  a.  d  p. 

/o  a.  d  T°  p. =  a.  d  T°  p. 
n  d  a.  0  P- 

D.  a.  #2  p. /°  a.  •  T  p. 

33.7 
22.8 

93.4 
61.8 6.1       6.9      28.9 

21      !      98 65.6       6.4 
7.6 

70.6 

_j   
139.5 

i 

SAN  ANTONIO. 

-      l(i)  =  14:\22'  N;  X  =  121«'   32'  B] 

TARLAC. 

[<^  =  15°  30'  N;  Xr=120''  35'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^|a 
Miscellaneous. 

Day. 
Tempera- 

ture. 

Relative humidity. Cloudiness. l|a 

C^o3 
Miscellaneous. ii ^a 

a a 
ft 

a 

«3 

a 

*ft 

«a 

:^a 

:al 

sa 
a 

03 

a 
ft 

a 

o3 

CO 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 

14 15 
16 

17 18 
19 
20 
21 

22 23 

24 25 
26 

27 28 
29 

30 

Mean 

Total 

31.6 
30.7 30.8 
30.8 
30.8 
31.9 
31.8 
33.8 

33 
31.9 

30.4 
30.4 31 

32.3 
28.3 
31 

28.9 
29.8 

26.5 
28.3 
27.7 
30.5 31 

30.6 
31.7 
31.8 
33.6 
31.8 
31.6 

32 

22.1 
23.2 23 

23 

23.2 22.8 

22.5 
20.3 
23.2 
20.4 
20.9 

19.4 
22.1 
21.4 

19.4 
20.4 
21.3 
22.2 
21.3 
20.4 
21.7 
20.6 

20.2 
21.4 
20.6 
21.7 
20.5 

19.6 
20.9 

21.4 

P.ct. 
97 

91 
92 96 

97 97 

94 
99 96 

97 
93 
99 95 
97 

98 97 

94 

.91 

93 
96 
95 90 

93 
97 
98 98 
99 
93 

96 98 

P.ct. 

62 

75 

65 

62 72 

62 

69 
56 

72 
55 
81 69 

72 68 
86 

64 78 
66 

85 
75 78 

84 

69 
71 

75 
66 
56 
62 

71 63 

0-10. 

3 
8 

10 
8 
9 
3 10 

10 
9 
3 
5 
9 
8 
9 
8 

10 

5 
9 

10 
10 

10 
10 10 

6 
10 
7 10 

10 

10 
8 

0-10. 

6 
4 10 

6 
4 
4 10 

6 
8 
6 
9 
6 

10 
8 
7 
8 
8 

10 
10 
9 
6 
8 
3 
6 
8 
8 

10 
6 
9 
6 

mm. 
2.3 

1 
2.3 

5.1 6.9 

"ii"?" 

2.5 17.8 

1 

13.2 

•  a.  ̂   p. 
•  a..p. 

•r- 

r>p.     • 

r^p. 

r^  a.  p. 

•  p- 

It r^p. 

:& r^  a. 

•  p- 

r^  a. 

r^  a.  #  p. 

•  p- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
13 
14 
15 

16 

17 
18 

19 
20 
21 

22 

23 

24 
25 

26 

27 
28 

29 
30 

Mean 

Total 

35.8 
35.1 
35.5 

35.2 
35.8 

35.4 
37.1 
36.5 37.8 
36.3 
36 

36.2 
36 

33.8 
36.2 

34.5 34.1 
32.6 

32.4 
32.6 

30.5 
29.8 

31.5 34.2 35.3 
33.8 

34.5 34.6 

34.9 
35.5 

22.8 

23.2 
23.2 

24 

21.2 
23.2 23.2 

25.1 23.8 
24 
24.1 23.8 

24 

23 

24.3 22.6 
22.6 
22.6 

23.1 
23.2 
23.2 
22.2 22.6 

23 
23.1 

24 

23.8 
22.8 
22.9 

23.6 

p.ct. 95 
95 
92 

92 

90 

90 

92 

93 

92 

94 
93 
93 

94 
94 
92 
94 
97 

96 

96 

97 

98 

98 
97 

92 

95 

96 

97 
97 

97 

97 

P.ct. 

51 

54 

46 

52 

49 

56 
47 

49 
43 

54 

51 
63 
59 

69 
56 

55 
63 

73 

64 
67 
76 

78 
68 
58 

54 

61 
65 
59 
55 

51 

0-10. 

0 
0 
0 

10 
4 
1 
0 
0 

10 
0 
3 
7 
4 
4 

10 

10 

9 

10 

5 
10 
10 
10 
5 
4 

10 

2 
4 

10 
10 

0-10. 

4 
4 
0 
8 
4 
7 
5 
7 
6 
2 
2 
8 

10 
9 
7 
4 
8 
9 

10 
10 
10 

10 

10 

5 
7 
9 
8 
7 
6 
6 

mm. 

"0~5" 

~32~5" 

.3 "2.1' 

1.5 
2.3 
1.5 
1.8 
8.1 

18.3 

.3 

"7^1' 

.8 

73 

n  =°  a.uy  ̂   p. 

£L=°a. n  a.  /o  a.  p. 

na.  <°p. 

-Q-  a.  #0  0°  p. na.  <^°p. £^=oa.Qo^op, 
/-•O^p. 

i/°  0  •  p. 
Ha. 

ii=°a.r3/'°« 

r^/^dop. 

==a.O/'°#P- 

m  /°  p. •oa./^r-o^o 

=  /'°a.d2/#o 

0  a.  /o  d°  •  p. 

fdoa-^o^op. 

5:=°a.nv°# 

o/#p. <°p. 

-a=oT°a.r^p. 

n=oa.r^dOp. 

.      <^°  vi,2  CC7  p. 

n  =2  a.' 

30.9 21.4 95.5 
1  69.6  1    8.2  1    7.3 

!__.__. 

34.6  1  23.3 94.5     58.2 
5.6 

6.7 

1  78.6 

1 
  [   1   78.1 ! ! i 

1            1 
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BAGUIO. 

[(/,  =  16^   25'  N;  X  =  120''   36'  E] 

SAN  FERNANDO  UNION. 

[</,  =  16''    37'   N;   X  =  120*'    19'   E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^|a Miscellaneous. 

Day. 
Tempera- 

ture. 

-Relative 

humidity. 
Cloudiness. 

If 

^ga Miscellaneous. it a 

o3
' 

a 
ft 

a 

03
' 

(£
> 

a 
ft 

« a 

SI 

Sa 

a 

03 

«o 

a 
ft 

a 

03
* 

a  , 

ft 

(M 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 
14 15 
16 

17 18 

19 20 

21 22 23 

24 
25 
26 

27 28 
29 

30 

Mean 

Total 

23.5 
23.5 
25.2 
25.5 
25.5 
25 
24.3 

23.4 
24 
23.5 
24.5 
24 
24.5 
24.8 
23.5 
22.9 

22 
21.4 
21.2 
21.6 
20.5 
19 

21.4 
22.6 

19 
23.2 
22 
23.1 
22.5 

21.5 

OC. 

15.6 

15 15.4 

15.4 16.5 

16 
16.2 
15.6 
16.6 

17.5 
17 
16 
15.6 
15.6 
15.2 

15 
15.4 
15 
14.2 
15 14 

14 
14.5 
14.2 15 

14.4 
15.4 14 

14  . 
15 

p.  Ct. 
86 90 
76 
71 
58 78 

80 

92 
87 
94 
92 88 
95 

72 91 
95 86 
98 
97 
98 
95 
98 

96 
57? 

86 
80 
97 

84 77 87 

P.ct. 
87 80 73 

54 76 

85 83 

91 
88 
93 80 

80 
66 
93 

84 86 95 

81 98 
81 

99 88 

61 87 98 

94 

97 
86 
88 

97 

0-10. 

3 
2 
2 
3 
3 
3 
2 
2 
4 
4 
3 
3 
5 
3 
6 
7 
6 
2 10 

5 
8 

10 
5 
4 
4 
6 
3 
8 
4 
2 

0-10. 10 

7 
3 
6 
9 
9 
7 10 

10 

9 

10 

7 
9 

10 

10 9 

10 

8 10 

9 
10 10 

5 10 
10 
10 
10 

6 
7 

10 

mm. 

6.4 

19.8 

1.3 
7.9 
1.5 

2.5 

'2i7i' 10.2 

17.8 3 
7.6 

14 
6.6 25.7 

4.3 

"I'd.' 

23.1 

6.6 
31.5 
7.9 
1 20.3 

=  dp. 
=  P- 

=  P- =  P- 

fl 

i§p. 
=  p. 

•  =  P. 

?P-
 

dp.
 

dp. 

•  a.  d  p. 

=  dp.      . 

•  p. 

•  a. 

dp. 

d  =  «p. 

r.p. 

•  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 

17 
18 
19 

20 

21 

22 
23 

24 
25 
26 
27 
28 
29 
30 

Mean 

Total 

34.8 

33.6 
34.2 
35.6 
34.7 
34.6 
36.3 
35.3 
34.7 34.3 

34.8 

36.4 
34.4 

35 

33.4 33.7 
33.4 
32.7 

32 32.5 

31.9 
30.3 
32.1 
32.8 

33.2 
34.1 
33.7 
33.7 
32.7 

33.2 

OC. 

24.2 23.7 
23.9 24.3 
22.9 

24.4 24.2 24.4 24.7 
25.4 25.5 

25 25.8 
23.5 24.3 
25.3 

23 

24.3 

23.5 
24 

23.3 22.8 

24.4 21.7 
22;  9 

24.5 
24.2 23.6 

23. 5 

24.4 

P.ct. 

91 
92 
92 
92 

89 

92 

88 
86 

85 

90 

87 
83 

82 
92 
94 

90 
93 

84 
91 

84 

86 

81 

81 

96 

91 

93 

93 

94 
91 
93 

P.ct. 

56 
58 

62 

53 

56 

62 

~64""
 

~50'~
' 

57 

59 
69 
70 
73 

65 

87 

66 

83 
71 
65 

62 

67 

59 

67 

69 

0-10. 

2 
2 
1 
3 
2 
2 
2 
1 
8 
5 
3 
1 
3 
2 
1 
9 
7 
3 

10 

4 
9 

10 

6 
2 

.1 

6 
7 
6 
6 
2 

0-10. 

4 
1 
3 
3 
3 
1 
6 
3 
3 
2 
2 
3 
4 
2 
7 
8 
6 
6 

10 

7 

10 

10 

5 
2 
3 
4 
7 
5 
3 
7 

mm. 

18 

'i4~2~ 

7.9 17.5 

9.7 

"'5'6~ 

"10^9" 

9.7 

"1:3' 

n  a.  ̂ 0  p^ 

na. £L  a.  ̂   p. 

n  a.  T°  P- na.  <,op. 

n  a.  do  70  p^ 

n  a.  <  p. 
n  a.  qo  <,  p. n  a.  <,  p. 
n  a.  <,  p. 

n  a.  (fo  T°  P- 
na.Z-o  <2p. 

n  a.  #  0°  p. -Q-  a.  02  j^2  p. 
112  a.  TO  5  p. 

-o.  a.  #0  1-30  p. na.  do  .52  p. 
na.  <iO02p, 

ii#2a.#2/-p. 
XI  do  /-  a.  ̂ 2  p. 

n.  a.  #0  p^ -Q.  ̂ 2  ̂   a. 

Xlr^Oa./'O02p. 
n  a.  do  p. 

na.do-fo^op^ 
na.  T°  <."P. n  a.  0=^  •  P- 

-0  a.  #2  j-52  p. 

JQ.  a.  do  ̂ 0  p 

n  a.  T  •  p. 

23 
15.3 

86 
85 4.4 

8.7 
33.8 

24.1 
89.2 

64.6 

4.2 
4.7 

244.4 104. 7 

ECHAGUE. 

[0  =  16«  41'  N;  X  =  121''  39'  E] 

CANDON. 

[0  =  17'»  12'  N;  X  =  120^  26'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

if. 
^sa 'S.OCO 

Miscellaneous. 

Day. 

Tempera- 
ture. 

Relative humidity. 
Cloudiness 

If. 

gSfos 

Miscellaneous. u ^a a 

03 CO 

a 
ft 

a 
CO 

a 
ft 

CO 

^a 
Si ^a a a 

ft 

CSI 

a 

«o 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 13 

14 
15 
16 17 
18 
19 20 

21 

22 23 

24 25 

26 27 

28 
29 

30 

Mean 

Total 

oc. 

36.2 
35. 5 
34.8 

34.5 
36.4 
36.4 

37 
37.1 
37.4 
37.7 
37.6 

37 
35.2 
36.9 
37.4 
33.9 
35.3 
35.4 

33.5 
35.6 
35.5 
31.4 35.7 

35.8 
37.3 
37.3 
37.8 

36.2 
36.7 
35.9 

OO. 

20 

20.1 20.3 

19.3 19 

20.3 
20.6 
21.9 
20.9 
21.8 

22.4 
20.2 
21 

19.8 
21.5 
19.8 
21.4 
21.8 
20.3 
20.8 
21.2 
20.6 

21.5 
18.3 
20.5 
21.8 
21.9 

20.4 

19.4 20.1 

P.ct. 
96 
97 
96 

92  
• 

93 
96 93 

92 
93 

91 
95 

92 91 

91 
90 

97 96 

97 
97 96 

92 
97 80 

96 97 

91 
89 

97 
97 97 

P.ct. 

54 56 

52 

50 

52 52 

49 

44 
45 
46 

43 
48 

47 45 

47 

64 
62 55 
60 
56 
54 
59 47 
48 
50 
49 

46 

47 

•56 

54 

0-10. 

1 
1 
1 
5 
7 
2 
2 
5 
5 
4 
6 
4 
2 
3 
8 

10 8 
8 
9 
9 
9 

10 
8 
4 
7 
7 
8 
9 
9 
2 

0-10. 

3 
3 
4 
9 
7 
6 
4 
8 
8 
3 
4 
4 
7 
2 
5 
6 
8 
7 
9 
9 
9 

10 

4 
3 
4 
8 
9 
4 
8 
8 

mm. 
1 

'b' 

_„__. 

'24r9~ 

.5 

"""§' 

"S.8 

.3 

'18^3' 
5.8 

112  Od2r^o/'o^^ -^2  a.  r^  p.  ' 
ii2  a.  y°  p. 

112  a.  O  d2  p. 

-a^Oa.r^/'Op. -ciooa.o/°p. 

-a°Oa.r3/'°p. 

r^a.p./'0(i2p. 
O  a.  r2  p. 
-Q-2  a.  r^  /o  ̂ p 

-Ci°a.Or2/'°p. 
jClo  a.  O  /'°  p. 

Or>d2/o^op, 
=  do@oa.j72^o 
-0.2  O  a.  r3  p. 

-Q-°  O  a.  17^/°?. 
.0.2  O''  a.  r3dOp. 

Oa.p.O/odo 
O^X°a.Od2p. 

=  d2eO£-3/'0(iO 
r^  a.  O  do  p. 

J:i2  0^a.r^/'0p^ 

-oo  =  r^Oa./'o 
Odop. 

=  Oa.f-3/'°« 
=  Or3/'°d2#o OT^a.OO°p. 

1 
2 
3 
4 
5 
6 

7. 

8 
9 

10 
11 

12 

13 

14 
15 
16 

17 

18 

19 
20 
21 

22 
23 

24 
25 
26 

27 
28 
29 

30 

Mean 

Total 

OC. 

31.2 
31.7 
32.2 32.6 

32.5 32.8 

32.7 

33.1 32.4 
32.8 

32.9 
32.9 
32.9 
31.8 
31.2 

31.2 30.7 
31.3 
31 
31.4 
31 
31.4 31.7 

31.1 
31.4 
31.4 
31.1 
31 

31.2 

31.1 

OC. 

25.7 
24.5 
24.5 

26 

26.2 
26.6 

25.8 25.7 

25.6 
26.2 

27 

25.9 
25.9 
24.6 
24.5 

25.4 

24 
24.9 

25.4 25.5 

25.7 

25.2 25.7 

23.2 24.4 
25.4 
26.1 
25 

24.4 
26.1 

p.ct. 

85 

80 

84 
82 
82 

83 

80 

80 

80 

80 

80 
84 
80 
83 
80 
81 
86 84  . 

81 
80 

82 

72 
77 

82 

81 

84 

86 
86 

84 

85 

p.ct. 

64 

63 
66 

68 

66 
69 
65 
61 
63 
59 
60 

58 

63 
64 
65 

67 
70 

59 

70 

66 
81 

62 

58 

63 

70 

69 
72 

70 

65 
80 

0-10. 

2 
1 
0 
6 
3 
3 
4 
1 
9 
3 
9 
3 
1 
2 
0 
9 
9 
8 

10 

8 
6 

10 

6 
2 
1 
5 
8 
9 
5 
0 

0-10. 

4 
1 
0 
5 
4 
2 
9 
3 
4 
2 
1 
2 
7 
1 
2 

10 

4 
4 
9 
7 

10 
10 

8 
3 
4 
4 

9    • 

6 
1 
9 

mm. 

______ 
"1:5" 

'4572' 

"42'7 

1.5 
4.3 

1.8 
"2"8~ 

1.5 

19.3 
48 

""6^6' 

=  a.  /'  d  0  p. 

n  =  a. 

-0.2=  a.  <,  p. 

112  =  a.  TO  d  p. 
-a  =  a.  T°  <i  p. 
H^  =  i/^^Oj^od 

n  =  a.  T°  p. 

ii=a.#oj^o^o 

T°<P. 

Xl2  =a.  r^o  £^0(i 

n  =a.#o^oj-^o 

112=2  a./'dr^o 

ii  =  /'a.02^o 

=  /'a.r^odp. 

112  =  a.  d  .-^2  <| 

•^  0^  p. 

^/^oa5o#op. =  a. /'o  a.  p.  dp. 

y°  a.  p.  #0  p. 

d  a.  ̂ /°  a.  p. 
=  a.  0  p. 

112  =a./'#2j^2 =  a.  #2  jp^  p. =  a.  r^  p. 
-Q.^=^a.#r^2p. 

36 
20.6 93.8 51.2 

5.8 
6.1 31.8 25.4 

81.8 
65.9 

4.8 4.8 

56.4 195.4 
1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

LAOAG. 

[</>  =  18°  12'  N;  \  =  120°  35'  E] 

SANTO  DOMINGO. 

[</>=:20°-  28'  N;  X  =  121«   59'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^la 

a§f«3 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. 

If 

^Sa 
a 

03 

a 
ft 
(N a 

03 

a 
ft 

it ;^a a 
sa 

a 

03
* 

CO 

a 
ft 

a 

03 

a 
ft 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 13 

14 
15 16 17 18 

19 20 21 

22 23 

24 
25 
26 27 
28 

29 
30 

Mean 

Total 

33.4 
33.7 
34.8 
34.3 

34.4 
34.8 
34.5 

34.4 
33.6 
34.9 
33.8 

35.2 
35.3 

33.4 
33.6 
32.8 
31.6 
32.7 
32.7 
33.8 
32 

33.2 
32.5 
32.6 

33.4 
32.6 
33.1 
33.3 
33.6 
32.6 

24.4 
23.7 
24.1 
25.5 
24.4 
24.8 

24.6 
25.3 
24.7 

24.4 25 

24.1 
24.9 

23 
23.7 
23.8 
23.4 
23.6 

24 23.6 

24 23.3 

24.1 
22 
22.6 

24 
24.3 
23.2 
22 
24.6 

P.ct. 
92 91 

94 
94 

88 90 
88 
93 
88 
80 93 
88 
93 

96 
89 

94 96 

92 
91 
91 
87 91 
92 
95 
96 

96 
92 
96 

91 
91 

P.ct. 
68 57 

59 
65 59 

61 61 
61 

58 
58 
63 
57 

67 

65 

61 74 

72 

71 

61 
60 

•97 

62 71 
69 
65 

62 65 63 
58 

81 

0-10. 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
6 
4 

-    4 

2 
8 
6 

10 
9 
0 
0 
1 
1 
2 
4 
0 

0-10. 

9 
3 
1 
1 
2 
1 
3 
0 
8 
1 
1 
2 

10 
7 
4 10 

7 
10 
8 
8 

10 
6 10 

5 
7 
6 
8 
2 
3 

10 

mm. 

1 

'i3~" 

3.6 45.5 
4.3 

5.1 4.6 

3.6 
.8 

33 4.8 

5.1 
61.7 2.5 

11.2 18.8 

14.2 "2^8" 

=  a.  O  •  p. 

-Q  =  a.  r^  d  p. 

jQ.  =  aT<i  ̂  

<X'  p. 

=  a.  O  p. 

=  a. 

-a  =  a.  T  p. 

=  °a. 
=  °a.Op. 

-Q  =  a. -Q  =  a.  <i  p. 

-c^  =  a.  #  O  p. 

•  p. 

=  a.  #  O  p. 

•  r^p. 

=  a.  r^#  p. 

=  a./'Odp. da./'#p. 

/•p. T  •p. 
=  a.#2j-2p. 
=  a.#r3p. 

0#P. 
r^  •  p. 

•  p. 

ii  =  a.T#p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 

23 

24 
25 
26 
27 
28 
29 
30 

Mean 

Total 

31 

30.4 
31.4 32.1 

33 

32 

33.6 

32 

31.9 
31.8 
32.2 
33.1 
33.3 

32.8 
33.3 

32.7 
32.4 
31.3 
31.7 

33.5 28.3 
31.6 

32.2 

32.4 32.8 
32.5 
31.9 31.9 

32.3 32.6 

25.6 
25.5 
25.7 

27 

27.7 

27 

27.8 

24.4 24.7 
27.4 23.8 

25.3 
27.1 

27 25.5 
27.8 

25.8 
26.1 
26.1 

26.4 
25.4 23.8 

24.6 
26.5 
24.5 24.8 

26.9 
27.7 
25.7 25 

p.ct. 
90 

87 

89 
84 

82 

83 

85 

94 
87 

82 

93 

82 
82 

84 

90 
82 

91 

86 
91 
89 
90 

89 

78 

83 

90 

89 
87 
85 

83 
91 

P.ct. 

77 

75 
78 

72 

72 

72 
70 
72 
73 
75 

75 
68 

67 

69 
71 
68 
69 
71 

71 

70 

87 

72 
68 
66 
69 
71 

72 

71 
69 
67 

0-10. 

8 
2 
1 
1 
6 
4 
9 
0 
1 
2 
4 
2 
7 
6 
1 
5 
9 
7 

10 

5 

10 

5 
4 
2 
2 
4 
4 
7 
5 
5 

0-10. 

3 
3 
4 
2 
3 
4 
5 
1 
6 
2 
1 
3 
1 
2 
4 
8 
3 
3 
4 
4 

la 

7 
0 
3 
3 
3 
9 
3 
5 
3 

mm. 

"2.'5~ 

2.2 

3.5 
.3 

."i" 

^  °*a.  p. 

uf  °  a.  p.  =  p. 

/;oa.^  =  5. 

/^  °  a.  p.  jQ.  p. 
/'  °  a.  p. 

Z'  °  a.  ii2  p. 
-a2  /-  o  a.p. 

ii2/'Oa./'=do 
/;°a.=/'^p. 

/^  °  a.  p. 

/'°  <  °P. 

p  °  a.  /-«  <  o  p. 

/'°a.  p.  =np. 

.^°a.p.<p. 

/-oa.p.np. 

n  a.  p.  /'  po  p. 
^2/-da.=2do 
da.^-oa.p. /'°a.p.po^2p. a  o  a.  /-  #  p. 

r>/-oa.  /'<^=2#o 

Z'  °  a.  p.  £L  p. 

dOr^ova.pOii2 

iia.=  dOp. 
ii2/'Oa.^o<p. /-^a.p.  <2p. 

/'oa.p.np^p. 
u>»^°a.p.  =  <op. 

ii2/oa.p.^op^ 

33.6 24 91.6 65 2 
5.4 

32.1 

26 

86.6 71.6 4.6 3.7 

235.6 ' 18.3 
^ 
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By  Rev.  Miguel  Saderba  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

8,  12^  55"^.  Surigao  (I^E  of  Mindanao).  Oscillatory  earthquake.  Direction  ESE-WNW; 
intensity  II;  duration  very  short. 

20,  6^  44™.     Butuan  (JST  of  Mindanao).     Earthquake  shocks,  intensity  II. 
28,   .     Butuan  (N  of  Mindanao),     During  the  preceding  night  very  slight  shocks  have 

been  felt  in  the  direction  NW-SE ;  the  hour  has  not  been  ascertained. 

EARTHQUAKES  FELT  IN  GUAM. 

5,  5^  40"^.     Earthquake  of  intensity  IV. 

22,  24^^  (approximately).  Earthquake  of  force  III.  It  is  reasonably  certain  that  this  earth- 
quake was  responsible  for  the  microseismic  perturbation  No.  126,  which  was  registered  likewise  in 

Zikawei  and  Osaka.  The  origin  of  the  quake  was  probably  in  the  Pacific  Ocean,  some  3,000  kilometers 
northeast  of  Manila. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 

stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the '  disturbance  has  been  registered 
by  them.  This  fact  is  denoted  by  an  asterisk  ( * ) .  Otherwise  the  time  is  that  noted  by  the  observers  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  twentieth  meridian  east  of  Greenwich. 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight  =0'».] 

No. 

OS 

Component. 

Beginning. 
Maximum  range  of 

motion. 

End. 

In- 

stru- 

ment. 
Remarks. 

First 

prelimi- 

nary 

tremors. 

Second 

prelimi- 

nary 

tremors. 
Princi- 

pal 

portion. 

Hour. 

Am- 

pli- 

tude 
(2  a.) 

Pe- 

riod. 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

1 

4 

5 

5 

6 

8 

8 

13 

20 

22 

23 

25 

27 

28 

/  NNW-SSE 
1  WSW-ENE 

{  NNW-SSE 
J   NNW-SSE 
]  WSW-ENE 
[  WSW-ENE f  NNW_SSE 

t  WSW-ENE f  NNW-SSE 

\  WSW-ENE (  NNW-SSE 

NNW-SSE 
WSW-ENE 

(  NNW-SSE 

{  NNW-SSE 
I  WSW-ENE f  NNW-SSE 

\  WSW-ENE (  NNW-SSE 

\   NNW-SSE 
I  WSW-ENE f  NNW-SSE 

\  WSW-ENE 

{  NNW-SSE 
J  NNW-SSE 
\  WSW-ENE 
[  WSW-ENE f  NNW-SSE 

t  WSW-ENE 
f  NNW-SSE 

\  WSW-ENE 
I  WSW-ENE 
(  NNW-SSE 1  NNW-SSE 
1  WSW-ENE 
1  WSW-ENE 
f  NNW-SSE 

t  WSW-ENE 

h.  m.  s. 
17  49  26 
17  49  26 
2  46  17 
2  46  22 
2  46  19 
2  46  20 

h.  m. .«!. 

h.  m.  s. h.  m.  s. 
mm. 

s. h.     s. 

17    55 
17  55 5    03 

5    02 4  59 

5  02 

12    14 
12    14 
18  52 
18    51 
14    27 
14    34 
14    35 

16    15 16    19 

16    25 
23    14 
23    13 
5  56 

6  01 
6    03 
1    33 
1    33 

22    23 
22    29 
22    29 
22    32 

10    55 
10    50 
9    02 
9    01 

9    05 
16    14 
16    30 
16    17 
16    28 
5    55 
5    55 

V.M. 

V.M. 
V.M. H.P. 

V.M. H.P. 

V.M. 

V.M. V.M. 
V.M. 
V.M. H.P. 
H.P. 

V.M. 
H.P. 
H.P. 

V.M. 
V.M. 
V.M. H.P. 
H.P. 

V.M. 
V.M. 
V.M. 
H.P. 
V.M. 

H.P. H.P. 

H.P. 

V.M. 
V.M. H.P. 

V.M. H.P. 

V.M. H.P. 

V.M. 

V.M. 

Earthquake  in  Sumatra. 

Vertical  Component  0.02  mm. 

V.  C.  0.01  mm. 

V.  C.  0.03  mm. 

V.  C.  0.01  mm. 

V.  C.  0.04  mm. 

V.  C.  0.01  mm. 

V.  C.  0.01  mm. 

2  50  28 
2  50  28 -2  50  25 

2  50  22 

2  53  55 
2  53  59 

2  54  09 
2  54  02 

12  11  48 
12  11  48 
18  47  51 
18  47  50 
13  09  36 
13  09  38 
13  09  50 

3  00  14 2  54  37 
2  59  52 

2  55  22 
12  11  49 
12  12  00 
18  47  58 
18  48  13 

13  13  02 
13  13  32 
13  13  38 

0.14 4.13 

.12 3.87 

.04 

.04 

.05 

.03 

.01 

.04 .07 

12.8 9.9 

12.8 
10.5 

2.4 

2.4 2.6 
2.8 11.2 

9.3 
9.3 

18  47  19 
18  47  21 
12  59  48 
12  59  52 
12  59  52 
14  06  42 
14  06  47 
14  06  48 
23  09  53 
23  09  54 
4  31  50 
4  31  59 
4  31  59 
1  29  22 
1  29  22 

21  12  40 
21  12  46 
21  12  38 
21  12  47 
9  48  30 
9  48  30 

8  54  40 
8  54  39 
8  54  43 

15  24  50 
15  24  56 
15  24  53 
15  25  00 

5  50  48 
5  50  49 

13  04  37 
13  04  34 
13  04  37 

23  10  13 
23  10  13 
4  52  43 

4  52  44 
4  52  24 
1  29  33 
1  29  34 

21  21  26 
21  21  21 
21  21  22 
21  21  24 

23  i5  29 
23  10  15 
4  54  28 

.08 

.06 

.01 

2.4 
2.2 

9.2 

4  42  19 
4  42  22 
4  42  12 4  56  22 

1  29  34 
1  29  46 

21  25  52 
21  26  16 
21  23  57 
21  24  10 

.03 

.06 

.05 

.02 

.36 

.01 .55 

8.4 

2.4 
2.4 
9.6 
9.6 
8 

10.2 

21  16  58 
21  17  00 
21  16  57 
21  17  05 

8  54  54 
8  54  54 
8  55  55 

15  28  02 
15  28  00 

15  27  58 
15  28  07 
5  51  18 
5  51  17 

8  55  20 
8  55  02 

.06 

.11 

2.4 

2.4 
15  26  20 
15  26  23 
15  26  32 
15  26  30 

15  32  55 
15  33  17 
15  32  44 
15  34  01 
5  51  23 
5  51  21 

.01 

.09 

.01 

.07 

.03 

.03 

8 
10.2 
7.2 
8.7 2.4 

2.4 

Instrumental  constants. — Viceniini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  aYid  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.6  seconds;  WSW-ENE  pendulum, 
T=9.9    seconds.     Magnification    of    the    record:    NNW-SSE,   15  times;   WSW-ENE,   15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 
surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 
stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 
tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

^lanila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINAS.^ 

8,  12^  55°^.  Surigao  (NE  de  Mindanao).  Temblor  oscilatorio^  direccion  ESE-WISTW,  inten- 
sidad  II,  dnracion  mny  corta. 

20,  6^  44°".     Butuan  (N  de  Mindanao).     Temblor  de  tierra,  intensidad  II. 
28,  Butuan  (N  de  Mindanao).  Durante  la  noche  precedente  se  sintieron  ligerisimos  choques 

de  NW-SE;  no  eonsta  la  hora. 

TEMBLORES  SENTIDOS  EN  GUAM. 

5,  5^  40°^.     Temblor  de  intensidad  TV. 

22,  a  24^  proximamente.  Temblor  de  intensidad  III.  Es  casi  seguro  que  este  temblor  esta 
relacionado  con  la  perturbacion  microseismica  numero  126  registrada  tambien  por  los  microseismo- 
graf OS  de  Zikawei  y  Osaka.  El  origen  se  hallaba  probablemente  en  el  Pacifico  a  3,000  kilometros  hacia 
el  NE  de  Manila. 

REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 

^  La  intensidad  de  los  terreniotos  se  indica  conforme  k  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  k  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distingui^ndola  por  medio  de  un  asterisco  (*).  En  caso  contrario  copiamos  la  apuntada  por  los  ob- 
servadores  que  nos  envlan  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archi- 

pi^lago  que  es  el  meridiano  120°  E.  de  Greenwich. 
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SEISMIC  EPICENTERS  NEAR  WESTERN  MINDANAO 

AND  JOLO. 

By  Rev.  M.  Saderra  Maso,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

The  principal  earthquakes  which  aifect  western  Mindanao^  Basilan^  and  the  Snlu  Archipelago, 
appear  to  originate  exclusively  in  two  geosynclinal  depressions^,  one  of  which  is  found  in  the  eastern 
and  southeastern  part  of  the  Sulu  Sea,  and  the  other  in  the  northern  part  of  the  Celebes  Sea ;  in  this 
case  all  of  them  could  be  reduced  to  two  epicentral  regions.  This  seems  to  be  the  logical  conclusion 
from  the  following  data  concerning  the  eight  earthquakes  of  greatest  intensity  which  occurred  in 
this  part  of  the  Philippine  Archipelago  during  the  last  fifty  years,  and  which  form  the  main  subject 
of  this  paper.  Before  entering  upon  their  discussion  we  give  a  summary  physiographic  description 
of  the  region  in  question. 

Western  Mindanao,  especially  the  part  west  of  the  one  hundred  and  twenty-fourth  meridian  east 
of  Greenwich,  may  be  said  to  form  a  section  apart  from  the  rest  of  the  island  to  which  it  is  united 
by  the  Isthmus  of  Tucuran,  the  latter  being  about  25  kilometers  wide.  The  general  direction  of  the 

mountain  ranges  of  this  section  are :  SSW-KN'E  in  the  most  western  part,  which  is  called  the 
Peninsula  of  Zamboanga,  and  nearly  W-E  in  the  range  whose  course  is  indicated  by  the  series  of 
elevations  north  of  Sibuguey  and  Dumankilas  Bays.  The  Peninsula  of  Zamboanga  consists  of  a 
narrow  range  of  considerable  height,  measuring  some  30  kilometers  from  coast  to  coast.  To  the  east 
of  it  lies  the  shallow  bay  of  Sibuguey;  to  the  west  stretches  the  Sulu  Sea.  In  the  latter  we  find, 
close  to  the  coast  and  parallel  to  it,  a  synclinal  which  extends  from  the  entrance  of  Basilan  Strait  as 
far  as  the  coasts  of  Negros  and  Panay.  Its  depth  varies  between  2,200  and  2,500  fathoms  (4,000 
and  4,500  meters).  According  to  Dr.  Warren  D.  Smith,  chief  of  the  mining  division.  Bureau  of 

Science,^  the  tectonic  line  represented  by  the  characteristic  Peninsula  of  Zamboanga  continues  across 
ISTegros  Island,  Masbate,  Sorsogon,  and  Catanduanes.  Forming  a  well-defined  angle  with  this 
tectonic  line,  runs  the  Sulu  Archipelago  in  the  direction  SW-NE,  to  all  appearances  a  continuation 
of  Mindanao  toward  Borneo.  This  extensive  archipelago  of  about  335  kilometers  in  length  by  120 
in  width,  whose  innumerable  islands  rise  out  of  a  shallow  sea  of  only  10  to  30  fathoms  (18  to  50 
meters)  depth,  constitutes  a  bar  or  anticlinal,  which  cuts  oflf  the  deep  trough  in  the  Sulu  Sea, 
separating  it  from  the  one  in  the  Celebes  Sea  in  which  we  find  again  soundings  of  2,000  to  3,000 
fathoms  (3,660  to  5,500  meters).  The  channel  which  separates  the  Sulu  Archipelago  from  Borneo 

is  relatively  deep — some  150  to  300  fathoms  (270  to  550  meters).  The  reconnoissance  made  by  Dr. 

W.  D.  Smith  has  established  the  volcanic  character  of  the  Sulu  Archipelago  beyond  doubt.^  It  is 
quite  possible  that  the  tectonic  line  represented  by  the  Sulu  group  continues  across  the  shallow  bay 
of  Sibuguey,  toward  the  peninsula  which  separates  the  said  bay  from  that  of  Dumankilas,  as  far  as 

the  ancient  volcanic  cone  Malindang.^  If  the  line  is  prolonged  further  toward  northeast,  it  passes 
closely  to  the  volcanoes  of  Camiguin  and  the  southeast  of  Leyte.  Whence  it  is  very  probable  that 
near  the  southwest  end  of  Mindanao  there  is  a  crossing  of  two  important  tectonic  lines.  The  last 
geological  movements  of  a  general  character  which  have  taken  place  along  both  lines,  have  been 

upward,  possibly  at  the  expense  of  the  neighboring  synclinal  of  the  Sulu  Sea  and  of  the  depression 
in  the  Celebes  Sea.     Other  formations  of  volcanic  origin  are  found  east  of  the  Isthmus  of  Tucuran, 

^The  Philippine  Journal  of  Science.     A.  Greneral  Science.     Vol.  Ill,  p.  173. 

^The  Philippine  Journal  of  Science.     A.  General  Science.     Vol.  II,  p.  173. 

« Ibid. 
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around  Lake  Lanao,  and  have  only  recently  been  investigated  by  Doctor  Smith.  They  appear  to  be 
of  more  recent  origin  that  those  of  Jolo,  and  extend  southward  as  far  as  the  shores  of  Illana  Bay, 
while  toward  the  east  they  reach  the  Pulangui  Eiver. 

Of  the  high  seismicity  of  western  Mindanao  we  have  had  occasion  to  speak  in  preceding  papers. 
A  new  revision  of  all  the  records  preserved  in  the  Observatory  resulted  in  finding  245  as  the  number 
of  earthquakes  which  occurred  in  this  region  during  the  years  1880  to  1908:  a  large  number, 
indeed,  especially  if  we  consider  that  there  are  included  in  it  very  few  of  the  500  aftershocks  which 
took  place  during  the  first  eighteen  months  after  the  earthquakes  of  1897,  of  the  400  which  followed 
the  earthquake  of  1902,  and  of  those  belonging  to  similar  periods  of  enhanced  seismic  activity.  As 
regards  their  intensities,  these  245  earthquakes  were  distributed  as  follows :  II  to  III,  148 ;  IV,  57 ; 

Y,  30;  VI,  4;  VII,  3;  VIII  to  X,  3.  In  the  following  table  are  brought  together  the  8  principal 
earthquakes,  ranging  in  force  from  VII  to  X,  which  have  been  mentioned  in  the  opening  paragraph 
of  this  paper. 

Year. Month. Date  and  hour. 
Intensity. 

Epicenter. 

1871 
1874 
1885 
1889 
1897 
1897 
1898 
1902 

December   

August   -'_-_ July  _  -          .__ 

d       h       m 

8     17-30 25      6    30 
23    22    45 
5     15    53 

21       3     10 
21     13     15 
30    19    15 
21     19     17 

IX 
VII 
IX 

VII 

VII-VIII 

IX-X 
VII 

X 

Illana  Bay.  * South  of  Sibuguey  Bay. 

West  of  Sindangan  and  Dapitan  Bays. 
Southern  part  of  Sibuguey  and  Illana  Bays. 
Southeastern  part  of  Sulu  Sea. 

Do. 
Do. 

Northern  part  of  Illana  Bay. 

February    
September   
  do   

January            _     _ 
August   

a  See  map  published  in  the  Bulletin  for  February,  1909. 

The  earthquake  of  December  8,  1871. — This  disturbance  destroyed  all  the  buildings  in  Cota- 
bato  and-Pollok,  situated  to  the  east  and  northeast  respectively  of  Illana  Bay,  and  being  the  only 
two  settlements  of  civilized  people  on  its  shores.  A  like  fate  befell  the  military  posts  at  Malabang 
and  Tukuran,  the  former  on  the  northeastern,  the  latter  on  the  northern  shore  of  the  bay.  In 
Zamboanga  and  on  Basilan  Island,  which  lie  some  250  kilometers  to  the  WSW  of  Cotabato,  were 
felt  strong  oscillations  coming  from  an  easterly  direction.  Half  an  hour  later  there  was  a  very 

violent  repetition  which — as  the  reports  say — finished  the  masonry  buildings  which  were  still 
standing.  Between  8  and  9  a.  m.  of  the  following  day,  December  9,  new  shocks  occurred  of 
such  violence  that  they  left  not  a  single  house  of  strong  materials  in  a  habitable  condition.  All 

these  quakes  were  accompanied  by  muffled  subterraneous  rumblings.  For  the  space  of  several  days 
followed  countless  aftershocks,  while  at  the  same  time  the  Grulf  of  Davao  and  the  neighborhood 

of  the  eastern  coast  were  likewise  shaken  by  violent  earthquakes,  the  latter  taking  place  on  De- 
cember 11,  19,  and  21. 

The  earthquake  of  August  25,  1874. — This  earthquake  did  considerable  damage  to  the  build- 
ings at  Zamboanga  and  on  Basilan  Island,  and  caused  rifts  in  the  seacoast.  At  Cotabato  and  Pollok, 

places  situated  some  250  kilometers  to  the  ENE,  on  the  opposite  side  of  the  large  gulf  formed"  by 
Sibuguey  and  Illana  Bays,  the  disturbance  did  not  exceed  force  Y.  Hence  its  origin  lay  near  the 
Zamboanga  Peninsula,  probably  in  the  southern  part  of  Sibuguey  Bay. 

The  earthquake  of  July  23,  1885.— This  quake  had  its  epicenter  near  the  northwestern  coast 
of  Mindanao.  Glreat  damage  was  done  to  buildings,  fissures  opened  and  displacements  of  the  ground 
occurred  throughout  the  district  or  quasipeninsula  of  Dapitan.  A  competent  and  careful  observer, 
who  was  very  particular  about  noting  the  direction  of  the  seismic  waves  as  well  in  the  first  quake 
as  in  the  innumerable  aftershocks  that  followed,  vouches  for  the  statement  that  they  advanced  from 

northwest  to  southeast;  that  is,  land-inward  from  the  seacoast.  He  likewise  notes  that  the  prin- 
cipal fissures  had  a  SW-NE  direction.  These  facts  locate  the  focus  of  the  disturbance  in  the  sea, 

opposite  the  northwestern  coast.  This  deduction  is  corroborated  by  numerous  data  concerning  the 

intensity  which  the  phenomenon  displayed  in  Zamboanga  and  Jolo,  in  the  center  and  east  of  Min- 

danao, and  in  the  Visayan  Islands  from  E'egros   to    Samar.     From   these   we   conclude   that  the 
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isoseismal  curves  VIII  and  IX  inclosed  only  the  northwest  of  Mindanao,  while  the  curve  corre- 
sponding to  force  VII  passed  through  Zamboanga  and  sourthern  Negros.  They  seem  to  have 

resembled  ellipses  with  their  major  axes  lying  in  the  direction  SW — NE^,  nearly  parallel  to  the  coasts 
of  the  district  of  Dapitan^  already  mentioned.  It  is  a  circumstance  worthy  of  notice  that  no  mention 
is  made  of  any  extraordinary  commotion  of  the  sea,  although  the  observer  spoken  of  lived  in  a  place 

on  the  coast  and  describes — ^with  almost  painful  attention  to  detail — everything  abnormal  which 
he  observed  during  this  earthquake.  The  aftershocks,  which  during  the  first  day  followed  each 
other  at  intervals  of  about  fifteen  minutes,  continued  until  the  following  September. 

The  earthquake  of  February  5,  1889. — This  earthquake  showed  almost  the  same  intensity 
(VII)  at  Zamboanga  and  Cotabato,  two  towns  separated  by  a  distance  of  some  250  kilometers  and 
situated  on  the  western  and  eastern  side,  respectively,  of  the  extended  gulf  formed  there. by  the 
Celebes  Sea;  its  focus  must,  consequently,  be  sought  in  this  sea,  about  equidistant  from  the  two 
towns  mentioned.  The  disturbance  was  perceptible,  though  with  small  intensity,  in  central  and 
eastern  Mindanao  and  in  the  Visayas.  We  have  no  data  concerning  its  force  on  the  northern  coasts 
of  Illana  and  Sibuguey  Bays  which  are  inhabited  by  Moros.  In  case  its  origin  was  really  between 

Zamboanga  and  Cotabato,  near  parallel  7°  N,  the  isoseismal  line  VII  must  have  just  about  touched 
these  coasts. 

At  the  time  of  this  earthquake  the  steamer  Churruca  was  under  Avay  from  Zamboanga  to  Cota- 
bato, passing  over  the  very  region  which,  according  to  our  opinion  contained  the  focus.  Some  sharp 

shocks  were  felt  which  frightened  the  people  on  board  lest  the  boat  had  struck  a  submerged  rock; 
the  water  became  turbid  with  the  mud  rising  from  the  bottom  of  the  sea  and  formed  whirls.  ISTo 

great  waves  could  be  seen-  from  aboard  the  vessel,  nor  are  such  mentioned  in  the  reports  from  Zam- 
boanga and  Cotabato.  There  were  few  repetitions,  or,  at  least,  they  were  not  felt  either  at  Zamboanga 

or  Cotabato. 

The  earthquakes  of  September  21,  1897. — These  earthquakes  have  been  described  by  Kev.  Jose 

Coronas  in  a  publication  issued  in  1899.^  They  originated  in  the  eastern  and  southeastern  part  of 
the  Sulu  Sea,  along  the  synclinal  mentioned  before;  the  first — of  force  VIII — occurred  near  the 
northeastern  part  of  it,  the  second — of  force  IX-X — near  the  southern  end  of  the  same.  Hence, 

on  one  and  the  same  day  important  dislocations  happened  in  two  different  points  of  the  same- 

tectonic  line,  one  at  3^  13"^,  the  other  at  13^  17°^.  The  countless  aftershocks  which  followed  the  two 

earthquakes  were  likewise 'divided  between  the  two  centers;  some  proceeded  from  the  southern  focus, 
and  these  displayed  greater  force  at  Jolo  and  Zamboanga;  others  from  the  northern,  and  were 

naturally  felt  more  in  Dapitan  and  the  southern  parts  of  N"egros  and  Panay.  The  seismic  period 
inaugurated  by  these  earthquakes  lasted  eighteen  months,  until  April,  1899. 

The  earthquake  which  took  place  in  the  afternoon  and  was,  as  stated,  due  to  the  southern 

center,  caused  a  "tsunami^^  or  formidable  earthquake-wave.  As  regards  the  one  in  the  morning,  if 
it  did  produce  a  wave  at  all,  the  same  has  not  been  noticed,  except  perhaps  on  the  nearest  coast  of 
Mindanao,  since  only  the  rep5rt  from  Dapitan  states  in  a  vague  manner,  that  after  every  earthquake 
the  sea  rose  to  a  height  of  2  meters,  forcing  people  who  lived  near  the  beach  to  abandon  their 

dwellings.  The  great  "tsunami^^  caused  by  the  afternoon  quake  is  of  special  interest,  since  it  is 
almost  the  only  one  to  be  found  in  the  seismic  annals  of  the  Philippines.  We  shall  speak  of  it  more 
in  detail  further  on. 

The  earthquake  of  January  30,  1898. — The  epicenter  of  this  earthquake  lay  in  the  southeastern 
part  of  the  Sulu  Sea,  nearer  to  Jolo  than  to  Basilan  Island  and  Zamboanga.  We  conclude  this 

from  the  fact  that  at  Jolo  the  earthquake  did  considerable  damage  to  buildings,  while  at  Zamboanga 
and  on  Basilan  Island  it  produced  merely  a  few  cracks.  This  disturbance  was  followed  by  an 

increase  in  the  frequency  of  the  feeble  tremors  which  were  being  experienced  ever  since  the  earth- 
quakes of  September,  1897. 

The  earthquake  of  August  21,  1902. — The  focus  of  this  earthquake  was  in  the  northern  part 

^La  Aetividad  S6ismica  en  el  Archipi^lago  Filipino  durante  el  Ano  1897.     By  Rev.  Jos6  Coronas,  S.  J. 
Manila,  1899.     Pp.  47  to  92. 

91229   3 
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of  Illana  Bay.  The  isoseismal  curve  X  resembles  an  ellipse  whose  greater  axis  lies  in  the  direction 

of  NE-SW,  reaching  from  Lake  Lanao  until  far  into  Illana  Bay.  Within  the  epicentral  region, 
inhabited  by  Moros,  not  a  single  stone  structure  escaped  well-nigh  complete  destruction ;  it  is  certain 

that  human  lives  were  lost  in  the  "cottas,"  or  Moro  strongholds,  but  their  number  is  unknown.  Great 
fissures  and  landslides  were  caused,  both  on  land  and  in  the  sea,  the  latter  being  proved  by  the  fact 
that  the  cables  which  connected  Cotabato  with  several  military  posts  in  southern  Mindanao  were 

broken,  one  of  them  being  buried  so  deeply  that  it  was  found  impossible  to  raise  it — a  clear  proof  of 
the  displacements  which  must  have  taken  place  on  the  bottom  of  the  bay. 

The  earthquake  wave  of  September  21,  1897. — This  phenomenon  assumed  imposing  proportions 
on  the  coasts  of  western  Mindanao,  Basilan  Island,  the  Sulu  Archipelago,  and  Cuyo  Island,  possibly 
also  on  those  of  Panay  and  ISTegros  Islands.  The  following  is  a  resume  of  the  particulars  concerning 
this  memorable  earthquake  wave  (tsunami)  published  by  Eeverend  Coronas : 

Steamer  "Brutics/' — This  steamer  had  left  Zamboanga  before  noon  en  route  for  Manila  and  at 
the  time  of  the  earthquake  was  only  a  few  miles  off  the  western  coast  of  Mindanao,  hence  close  to, 

if  not  actually  over  the  seismic  center.  The  captain  of  the  ship  related  that  at  13^  20"^^  some  sharp 
shocks  were  felt  which  greatly  alarmed  the  passengers,  but  not  him,  since  he  attributed  them  to  an 
earthquake.  At  the  same  moment  imposing  waves  were  noticed  which  seemed  to  form  in  the 
immediate  neighborhood  of  the  vessel  and  rolled  off  majestically  toward  east,  breaking  over  the  near 
shore  after  an  interval  of  about  ten  minutes. 

Isahela,  Basilan. — ^This  port  was  southeast  of  the  epicenter  at  a  distance  of  70  kilometers :  it  is 
open  toward  west  and  northwest ;  on  the  northeast  side  there  is  a  narrow  passage  between  the  coast 
and  an  islet.  Half  an  hour  after  the  shock  the  water  was  seen  and  heard  rushing  through  the 
northeastern  opening  with  a  roaring  noise.  This  was  followed  by  immense  waves  from  the  west 
which  swept  away  everything  near  the  shore  that  was  at  a  less  height  than  7  meters  above  mean  sea 
level.  More  than  30  of  these  floods  and  ebbs  were  counted,  one  wave  being  considerably  higher  than 
all  the  rest.  Along  the  entire  west  coast  of  Basilan  much  havoc  was  created  by  these  waves  and 
not  a  few  lives  were  lost,  since  the  water  carried  away  the  small  settlements  of  the  Moros.  The 
whole  phenomenon  lasted  approximately  two  hours. 

Zamhoanga. — This  town  was  somewhat  more  than  70  kilometers  to  the  ESE  of  the  epicenter. 
The  coast  line  faces  SSW ;  the  strait  of  Zamboanga,  formed  by  the  coast  and  the  island  and  banks 

of  Santa  Cruz,  runs  WISTW-ESE,  is  not  quite  2  kilometers  wide,  14  kilometers  long  and  20  fathoms 
(36  meters)  deep.  Changes  in  the  sea  level  were  noticed  an  hour  and  a  half  after  the  earthquake. 
They  commenced  with  an  ebb  in  which  the  level  fell  about  5  meters,  followed  by  a  series  of  floods 
and  ebbs,  one  of  the  former  being  extraordinary  in  height.  The  whole  lasted  a  little  less  than  two 
hours. 

Jolo. — The  distance  of  Jolo  from  the  epicenter  was  150  kilometers  to  the  SSW  of  the  latter. 
For  the  greater  part  of  this  stretch  the  sea  has  a  depth  of  10  to  20  fathoms  (18  to  36  meters)  and  is 
dotted  with  small  islands.  The  port  faces  WNW.  The  tidal  movement  was  first  observed  fifteen 

minutes  after  the  quake.  The  greatest  height  reached  by  the  flood  was  1  meter.  On  the  whole,  the 
ebbing  movement  appeared  to  predominate,  as  each  succeeding  ebb  was  lower  than  its  forerunner. 
The  ebbs  and  floods  recurred  at  intervals  of  about  fifteen  minutes  for  the  space  of  approximately 
one  hour. 

Dapitan  (NW  of  Mindanao). — This  town  was  180  kilometers  northeast  of  the  epicenter.  The 

coast  is  open  toward  WFW,  but  between  it  and  the  seat*  of  the  disturbance  were  interposed  several 
headlands.  The  whole  information  which  we  have  regarding  our  subject,  consists  in  the  state- 

ment that  each  earthquake  was  followed  by  a  tidal  movement  of  the  sea  in  which  the  water  rose 
about  2  meters. 

Cuyo  Island. — This  island  which  is  surrounded  by  numerous  islets  rising  out  of  a  sea  only  20 
to  30  fathoms  (36  to  50  meters)  deep,  was  some  380  kilometers  to  the  ISTISrW  of  the  epicenter. 
Some   320   kilometers   of   the   sea  which   separated  the  island  from  the  focus  of  the  earthquake 

^The  exact  minute  of  the  earthquake  is  not  known;  it  lay  between  13^  ISm  and  13^  25«i.     Coronas,  op.  cit. 
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show  depths  of  150  to  200  fathoms  (270  to  370  meters).  The  port  of  Cuyo  faces  toward  west. 
The  first  ebb  was  observed  an  hour  and  a  half  after  the  shock,  the  water  receding  during  half 
an  hour  far  beyond  the  lowest  tide;  then  it  returned,  reaching  within  a  few  minutes  the  limit 
of  the  highest  tides.  There  were  alternate  ebbs  and  floods  in  regular  succession  during  more  than 
an  hour. 

Negros  and  Panay. — On  the  southern  coasts  of  Negros  and  Panay  the  earthquake  wave  appears 
to  have — as  a  rule — escaped  notice:  either  because  the  phenomenon  was  really  less  pronounced  in 
these  regions,  or  because  the  inhabitants  were  less  alert,  since  the  earthquake  had  been  less  severe. 
Only  a  few  persons  who  at  the  time  were  on  the  water  in  small  canoes,  noticed  an  unusual  and 
startling  tide. 

There  can  be  no  doubt  that  this  disturbance  of  the  sea  was  the  effect  of  great  submarine  move- 
ments and  displacements;  whether  these  consisted  in  upheavals  or  subsidences  is  a  rather  difficult 

question  to  decide.  At  Zamboanga  and  Cuyo  the  phenomenon  commenced  with  an  ebbing  away  of 
the  water,  the  sea  retiring  to  an  extraordinary  degree.  We  believe  that  the  same  holds  true  of 
Basilan  Island,  since  the  first  thing  observed  was  the  rushing  of  the  sea  through  the  northeast 
passage  of  the  harbor  of  Isabela,  which  seems  to  show  that  the  said  harbor  was  being  drained  through 

the  entrance"*  in  the  west  and  northwest,  the  water  flowing  off  in  the  direction  of  the  epicenter.  This 
strongly  inclines  us  to  assume  a  subsidence  of  the  epicentral  region;  but  Count  de  Montessus  and 
other  men  prominent  in  seismology  are  of  the  opinion  that  nothing  can  be  deduced  from  this 

circumstance.^ 
New  islands  off  the  Borneo  coasts. — While  the  disturbances  of  September  21,  1897,  were  going 

on  in  the  eastern  part  of  the  Sulu  Sea,  two  small  islands  composed  of  bowlders  and  mud  rose  from 

the  bottom  of  the  sea  near  the  coasts  of  Borneo — the  one  near  Kudat,  on  the  northern  coast  of  the 
island,  500  kilometers  west  of  the  epicenter,  the  other  near  Labuan,  on  the  west  coast,  some  700 
kilometers  WSW  of  the  same  epicenter.  At  Kudat  two  unusual  waves  were  seen  approaching  the 
coast,  a  strong  and  even  violent  wind  was  blowing,  a  great  noise  was  heard,  and  in  an  instant  a 
small  island  appeared  in  a  place  where  the  sea  had  previously  had  a  depth  of  some  6  meters.  This 
seems  to  have  happened  in  the  morning  of  the  21st;  no  tremors  of  the  earth  were  perceptible  at  the 
time,  but  the  afternoon  earthquake  was  felt  slightly.  At  Labuan  neither  of  the  two  earthquakes, 

nor  any. other  shock  was  perceived,  but  at  the  time  of  the  great  earthquake  of  Zamboanga  and 

Jolo — that  is,  shortly  after  13^ — the  new  island  rose  quietly  from  the  sea.  The  said  earthquake  was, 
however,  felt  along  the  entire  northeastern  coast  of  Borneo.  It  is  difficult  to  believe  that  no 

connection  whatever  existed  between  the  earthquakes  in  the  eastern  Sulu  Sea  and  the  sudden 
appearance  of  two  small  islands  at  the  respective  distances  of  500  and  700  kilometers;  but  the 
nature  of  this  connection  can  not  be  determined  without  additional  information.  If  soundings 
had  been  made  after  the  earthquake  over  the  distance  from  the  trough  in  the  Sulu  Sea  to  the 
coasts  of  Borneo,  other  upheavals  similar  to  the  islets  near  Kudat  and  Labuan,  but  which  did  not 
appear  above  the  surface  of  the  water,  might  have  been  discovered,  which  could  have  served  as  links 

to  connect  the  two  phenomena,  and  possibly  to  find  their  common  cause  to  consist  in  a  vast  subsidence 
of  the  bottom  of  the  Sulu  Sea. 

Conclnsion. — In  view  of  the  preceding  data  it  does  not  appear  to  be  a  bold  assumption  if  we 
hold  that  the  true  epicenters  of  the  earthquakes  which  disturb  western  Mindanao  are  situated  on 
the  relatively  steep  slopes  which  are  found,  to  the  west,  along  the  trough  of  the  Sulu  Sea,  and  to 
the  south,  along  that  of  the  Celebes  Sea.  The  principal  axis  of  the  latter  seems  to  lie  along  the  one 

hundred  and  twenty-third  meridian  east,  showing  depths  of  over  1,000  fathoms  (1,800*  meters)  only 
a  few  kilometers  from  the  coast.  Thus,  just  as  the  seemingly  two  epicenters  which  are  found,  one 

to  the  west  of  Dapitan  and  the  other  west-northwest  of  Zamboanga,  belong  in  reality  to  two  portions 
of  the  trough  of  the  Sulu  Sea :  similar — the  other  three  foci — viz,  in  the  southern  part  of  Sibuguey 
Bay,  in  lUana  Bay  and  at  a  point  nearly  equidistant  from  Zamboanga  and  Cotabato — correspond 
most  probably  to  the  northern  slope  of  the  trough  in  the  Sea  of  Celebes. 

^  La  Science  Seismologique.     Paris,  1907. 
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Y  A  JOLO. 

Los  principales  terremotos  que  afectan  a  la  parte  occidental  de  Mindanao,  a  Basilan  y  al 
Archipielago  de  Jolo,  parecen  originarse  exclusivamente  en  dos  depresiones  geosynclinales  situadas, 

una  en  el  E  y  SE  del  Mar  de  Jolo  y  otra  en  la  parte  N"  del  Mar  de  Celebes :  pudiendo  asi  reducirse 
a  dos  sus  epicentros.  Esto  es  lo  que  juzgamos  deducirse  de  los  siguientes  datos  referentes  a  los  ocho 
mas  violentos  terremotos  experimentados  en  esta  parte  del  Archipielago  Filipino  durante  los  liltimos 

50  afios,  y  que  forman  el  principal  asunto  de  esta  nota.  Antes  haremos  una  sumaria  descripcion 
fisiografica  de  esta  region. 

La  parte  occidental  de  Mindanao,  principalmente  la  que  cae  al  W  del  meridiano  124°  E  de 
Greenwich,  puede  decirse  que  forma  una  seccion  diferente  del  resto  de  la  Isla,  a  la  cual  se  une 
por  el  istmo  de  Tukuran  que  tiene  unos  25  kilometros  de  anchura.  La  direccion  general  de  las 

Cordilleras  de  esta  seccion  es :  de  SSW-XNE  en  la  mas  occidental,  llamada  la  peninsula  de  Zam- 

boanga;  y  casi  de  W-E  en  otra  cordillera  indicada  por  la  serie  de  montahas  que  corre  por  el  N 
de  las  bahias  de  Sibuguey  y  Dumankilas.  La  peninsula  de  Zamboanga  consiste  en  una  cadena 

bastante  regular  y  estrecha,  de  unos  30  kilometros  de  costa  a  costa.  Al  E  tiene  el  llamado  seno 
de  Sibuguey,  de  poca  prof undidad ;  al  W  se  extiende  el  Mar  de  Jolo,  en  el  cual  se  abre  muy  cerca 
de  la  costa  y  paralelo  a  ella  un  synclinal  que  se  extiende  desde  la  entrada  del  estrecho  de  Basilan 
hasta  las  costas  de  Kegros  y  Panay:  su  profundidad  varia  entre  2400  y  2750  brazas  (4000  y  4500 

metros).  La  linea  tectonica  representada  por  la  caracteristica  peninsula  de  Zamboanga  continua, 

segun  el  Dr.  Warren  D.  Smith,  (Jefe  de  la  Division  de  Minas,  Bureau  of  Science,^)  a  traves  de  la 
Esla  de  ISTegros,  Masbate,  Sorsogon  y  Catanduanes.  Formando  un  angulo  bien  pronunciado  con  esta 

linea  tectonica,  se  extiende  el  Archipielago  de  Jolo,  el  cual  corre  en  direccion  SW-NE,  y  parece  una 
extension  de  Mindanao  hacia  Borneo.  Este  vasto  Archipielago  de  unos  335  kilometros  de  longitud 

por  120  kilometros  de  anchura,  cuyas  inumerables  islas  arrancan  de  un  mar  poco  profundo,  de  11  a 
33  brazas  (18  a  50  metros),  constituye  una  base  elevada  6  anticlinal,  que  interrumpe  la  profunda  fosa 

del  Mar  de  Jolo  y  la  separa  de  la  depresion  del  Mar  de  Celebes,  donde  vuelven  a  encontrarse 

sondeos  de  2200  a  3300  brazas  (3660  a  5500  metros).  El  canal  que  separa  el  Archipielago  de  Jolo 
de  la  Isla  de  Borneo  es  muy  profundo,  de  160  a  330  brazas  (270  a  550  metros).  La  naturaleza 

volcanica  del  Archipielago  de  Jolo  queda  bien  probada  despues  del  reconocimiento  hecho  por  el 

mencionado  Dr.  Smith.-  La  linea  tectonica  representada  por  el  Archipielago  Joloano  tal  vez  podria 
prolongarse  a  traves  del  seno  de  Sibuguey,  de  poca  profundidad,  hacia  la  peninsula  que  lo  separa 

de  Dumankilas  y  hasta  el  antiguo  cono  volcanic o  Malindang  ̂  :  continuando  esta  linea  hacia  el  ISTE 
caerian,  ademas,  muy  cerca  de  ella  los  volcanes  de  Camiguin  y  del  SE  de  Leyte.  Parece,  por  con- 
siguiente,  muy  probable  que  cerca  del  extremo  SW  de  Mindanao  se  cruzan  dos  lineas  tectonicas 

importantes.  Los  ultimos  movimientos  geologicos  generales  que  han  tenido  lugar  en  ambas  lineas 
son  los  de  elevacion,  a  expensas  quizas  del  vecino  synclinal  del  Mar  de  Jolo  y  de  la  depresion  del 
Mar  de  Celebes. — El  Dr.  Smith  reconocio  tambien  otras  formaciones  volcanicas  al  rededor  del  lago 

Lanao,  las  cuales  parecen  mas  recientes  que  las  de  Jolo  y  se  extienden,  por  el  S  hasta  la  costa  de 
la  bahia  Illana,  y  por  el  E  hasta  el  gran  Eio  Pulangui. 

^  The  Philippine  Journal  of  Science.  A.  General  Science.  Vol.  II,  pag.  173. 
2  The  Philippine  Journal  of  Science.  A.  General  Science.  Vol.  II,  pag.  173. 
2  Ibid. 

208 



SEISM0L06ICAL  BULLETIN. 
209 

De  la  alta  seismicidad  de  la  parte  W  de  Mindanao  hemos  tenido  ya  ocasion  de  hablar  en  otras 
notas.  Eevisando  de  nuevo  las  estadisticas  que  existen  en  el  Observatorio,  conseguimos  reunir  245 

temblores  del  periodo  1880-1908 :  numero  grande  si  se  considera  qne  no  entran  en  el  sino  muy  pocos 
de  los  500  aftershocks^  que  se  fueron  repitiendo  durante  los  18  meses  siguientes  a  los  terremotos  de 

1897,  de  los  400,  que  siguieron  al  de  1902,  y  de  otros  periodos  seismicos  semejantes.  Estos  245  tem- 
blores estan  repartidos,  respecto  a  su  intensidad,  como  sigue:  II  a  III,  148;  IV,  57;  Y,  30;  VI, 

4;  VII,  3;  VIII  a  X,  3.  Los  8  terremotos  de  intensidad  VII  a  X  mencionados  al  principio,  van 
reunidos  en  la  siguiente  lista,  con  su  fecha,  hora,  intensidad  y  epicentro. 

Ano. 

1871 
1874 
1885 
1889 
1897 
1897 
1898 
1902 

Mes. Fecha  y  hora. Intensidad. 
Epicentro. 

Diciembre    

Agosto   
Julio                     _ .  _ 

d        h      m 
8     17     30 

25       6     30 
23     22    45 
5     15    53 

21      3     10 
21     13     15 
30    19     15 
21     19     17 

IX 

VII IX 

VII 

VII-VIII 

IX-X VII 
X 

Bahia  Illana.* S  del  seno  de  Sibuguey. 
W  de  las  bahias  de  Sindangan  y  Dapitan. 
Parte  S  de  las  bahias  de  Sibuguey  ̂   Illana. 
SE  del  Mar  de  Jolo. 
SE  del  Mar  de  Jolo. 
SE  del  Mar  de  Jolo. 
Parte  N  de  la  bahia  de  Illana. 

Febrero    

Septiembre   
id   

Enero    

Agosto   

a  Vease  el  mapa  publicado  en  el  Boletin  Mensual  de  Febrero  ultimo. 

Terremoto  del  8  de  Diciembre  de  1871. — Arruino  todos  los  edificios  de  Cotabato  y  Pollok,  las 
dos  unicas  poblaciones  civilizacjas  existentes  alrededor  de  la  bahia  Illana  y  sitnadas  respectiva- 

mente  al  E  y  al  !N"E;  asi  como  los  de  los  pnestos  militares  de  Malabang  y  Tuknran  sitnados  al  N. 
En  Zamboanga  y  Basilan,  que  distan  unos  250  kilometros  al  W,  se  experimentaron  oscilaciones 
fuertes  procedentes  del  E.  Eepitio  despues  de  media  hora  con  mucha  violencia  de  manera  que, 

segun  se  dice  en  las  notas,  acabo  de  arruinar  los  edificios  que  se  mantenlan  aun  en  pie.  El  dia 

9  entre  7^  y  8^  se  experimentaron  nuevos  choques  tan  violentos  que  no  dejaron  ninguna  casa  de 
mamposteria  habitable.  Todos  estos  terremotos  fueron  acompanados  de  ruido  subterraneo  sordo. 
Siguiose  durante  varios  dias  un  numero  incalculable  de  replicas  (aftershocks),  al  mismo  tiempo 
que  hacia  el  golfo  de  Davao  y  cerca  de  la  costa  oriental  de  la  Isla  ocurrian  tambien  terremotos 
violentos  el  11,  19  y  21  de  Diciembre. 

Terremoto  del  25  de  Agosto  de  1874. — Causo  notables  desperfectos  en  los  edificios  de  Zamboanga 
y  Basiian;  abrieronse  grietas  en  la  orilla  del  mar.  En  Cotabato  y  Pollok,  poblaciones  distantes 
mas  de  200  kilometros  hacia  el  E  y  situados  en  la  parte  opuesta  del  gran  seno  que  forman  las  bahias 

de  Sibuguey  e  Illana,  el  terremoto  no  paso  de  intensidad  V;  el  origen,  por  consiguiente,  se  hallaba 
cerca  de  la  peninsula  de  Zamboanga,  probablemente  en  la  parte  S  de  la  bahia  de  Sibuguey. 

Terremoto  del  23  de  Julio  de  1885. — Tuvo  su  origen  cerca  de  la  costa  NW  de  Mindanao.  La 
ruina  en  los  edificios,  las  grietas  y  derrumbes  en  el  terreno  fueron  muy  grandes  en  toda  la  parte  occi- 

dental del  distrito  6  cuasi-peninsula  de  Dapitan.  Un  ilustrado  y  diligente  observador,  que  puso 
especial  atencion  en  anotar  la  direccion  de  las  ondulaciones  tanto  del  primer  gran  terremoto  como  de 
las  inumerables  replicas  que  le  sucedieron,  asegura  que  se  propagaban  de  NW  a  SE,  desde  la  costa 
hacia  la  tierra  adentro:  ademas,  hace  notar  que  las  grietas  principales  se  abrieron  en  la  direccion 

SW  a  KE.  Esto  colocaria  el  origen  del  terremoto  en  el  mar  f rente  a  la  costa  NW  de  la  Isla.  Con- 
cuerdan  con  esta  suposicion  los  numerosos  datos  referentes  a  la  intensidad  que  el  mismo  terremoto 
tuvo  en  Zamboanga  y  Jolo,  en  el  centro  y  E  de  Mindanao  y  en  las  Islas  Visayas,  desde  la  de  Negros 
hasta  la  de  Samar.  De  ellos  se  deduce  que  las  isoseismales  YIII  y  IX  encerraban  la  parte  NW  de 
Mindanao  solamente,  mientras  que  la  VII  pasaba  por  Zamboanga  y  la  parte  S  de  la  Isla  de  Negros ; 

parece  que  afectaban  la  forma  de  elipses  con  el  eje  mayor  en  direccion  SW-NE,  casi  paralelo  a  las 
citadas  costas  del  distrito  de  Dapitan.  Notese  que  no  se  hace  indicacioii  alguna  de  movimientos 
extraordinarios  en  las  aguas  del  mar,  a  pesar  de  que  el  observador  antes  mencionado  vivia  en  un  pueblo 
costero  y  describe  con  minuciosidad  nimia  todo  lo  que  observo  de  anormal  durante  este  terremoto. 
Las  replicas,  que  el  primer  dia  se  repetian  de  15  a  15  minutos,  duraron  hasta  fines  del  sigjiiente 
mes  de  Septiembre. 
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Terremoto  del  5  de  Febrero  de  1889. — Tuvo  casi  la  misma  intensidad  YII  en  Zamboanga  y 
Cotabato,  poblaciones  distantes  entre  si  unos  250  kilometros  y  situadas  respectivamente  al  W  y  E 
del  extenso  seno  que  forma  el  Mar  de  Celebes.  El  origen  debe,  por  eonsiguiente,  situarse  en  el 
mar  entre  las  mencionadas  poblaciones.  Fue  perceptible,  pero  con  poca  intensidad,  en  el  centro 
y  E  de  Mindanao  y  en  las  Islas  Visayas.  ISTo  tenemos  datos  acerca  de  la  intensidad  de  este  terremoto 
en  las  costas  del  IST  de  las  bahias  lUana  y  Sibuguey,  habitadas  por  los  moros ;  si  su  origen  se  hallaba, 

como  parece^  entre  Zamboanga  y  Cotabato,  cerca  del  paralelo  7°  Lat.  N".,  la  isoseismal  VII  debio 
pasar  solo  rozando  dichas  costas. 

Cuando  ocurrio  este  terremoto,  el  vapor  Churruca  navegaba  desde  Zamboanga  a  Cotabato,  cru- 
zando  precisamente  por  el  sitio  donde  suponemos  estuvo  el  origen.  Sintio  sacudidas  fuertes  que 
de  pronto  hicieron  temer  que  el  barco  habia  tocado  algun  escollo;  casi  al  mismo  tiempo  viose  que 

el  agua  se  enturbiaba  por  el  cieno  que  subia  del  f  ondo,  y  formaba  remolinos.  N'o  se  notaron  desde 
el  barco  grandes  olas,  ni  se  mencionan  tampoco  en  las  notas  de  Zamboanga  y  Cotabato.  Las 
replicas  fueron  pocas,  por  lo  menos  no  se  sintieron  ni  en  Zamboanga  ni  en  Cotabato. 

Terremotos  del  21  de  Septiembre  de  1897. — Estos  terremotos,  habilmente  descritos  por  el  P. 

Jose  Coronas^),  tuvieron  su  origen  en  la  parte  E  y  SE  del  Mar  de  Jolo  a  lo  largo  del  synclinal 
antes  mencionado.  El  primero,  de  intensidad  YIII,  tuvo  lugar  en  la  parte  NE  de  dicho  synclinal; 

el  segundo,  de  intensidad  IX-X,  en  el  extremo  S  del  mismo;  de  manera  que  en  dos  diferentes 

puntos  de  la  misma  linea  tectonica  ocurrieron  en  un  mismo  dia  importantes  dislocaciones,  a  3^ 

13°^  y  13^  17^.  Las  inumerables  replicas  que  siguieron  a  los  dos  terremotos  procedian  tambien 
Unas  veces  de  la  parte  S,  y  tenian  mayor  intensidad  en  Jolo  y  Zamboanga,  y  otras  de  la  parte  N, 
y  se  hacian  sentir  principalmente  en  Dapitan  y  en  la  parte  S  de  las  Islas  de  ISTegros  y  Panay.  El 
periodo  seismico  principiado  con  estos  terremotos  no  termino  hast  a  Abril  de  1899.  El  terremoto 

de  la  tarde,  originado  en  la  parte  S,  causo  un  "Tsunami^^  u  ola  seismica  formidable,  mientras  que 
el  de  la  manana,  si  produjo  alguna  ola,  no  fue  observada  sino  en  las  costas  mas  proximas  del  NW 

de  Mindanao.  Tan  solo  en  las  notas  de*  Dapitan  se  dice  de  una  manera  vaga  que  despues  de  cada 
terremoto  la  mar  se  levanto  hasta  dos  metros,  obligando  a  la  gente  que  vivia  cerca  de  la  playa  a 

abandonar  sus  casas.  Del  grande  "Tsunami^^  producido  por  el  terremoto  de  la  tarde  y  digno  de 
especial  mencion  por  ser  casi  el  unico  que  se  encuentra  en  los  anales  seismicos  de  Filipinas,  nos 
ocuparemos  otra  vez  mas  abajo. 

Terremoto  del  30  de  Enero  de  1898. — Tuvo  su  epicentro  al  SE  del  Mar  de  Jolo,  pero  mas 
cerca  de  Jolo,  donde  causo  notables  desperf ectos  en  los  edificios,  que  de  Basilan  y  Zamboanga,  donde 
solo  produjo  algunas  grietas.  Con  este  terremoto  aumento  el  niimero  de  pequeiios  temblores  que 
se  venian  experimentando  desde  los  terremotos  de  Septiembre  de  1897. 

Terremoto  del  21  de  Agosto  de  1902. — El  epicentro  estuvo  en  la  parte  N"  de  la  bahia  Illana. 
La  isoseismal  X  forma  una  especie  de  elipse,  cuyo  eje  mayor  corre  de  ISTE  a  SW,  desde  el  lago 
Lanao  hasta  muy  adentro  de  la  bahia  Illana.  Dentro  del  area  epicentrica  habitada  por  los  moros 
no  quedo  edificio  alguno  de  piedra  sin  derrumbarse  casi  del  todo.  Consta  que  hubo  victimas  en  las 
cottas  6  fuertes,  pero  no  se  sabe  su  mimero.  Se  produjeron  grandes  grietas  y  derrumbes  tanto  en 
tierra  como  dentro  del  mar,  puesto  que  se  rompieron  los  cables  submarinos  que  unen  Cotabato  con 
diferentes  puestos  militares  del  S  de  Mindanao:  alguno  se  encontro  de  tal  manera  enterrado  que 
fue  imposible  levantarlo,  prueba  evidente  de  las  dislocaciones  que  debieron  producirse  en  el  fondo 
de  la  bahia. 

La  ola  seismica  del  21  de  Septiembre  de  1897. — Fue  imponente  en  la  parte  .W  de  Mindanao, 
en  Basilan  y  el  Archipielago  de  Jolo,  y  en  las  Islas  de  Cuyo,  Panay  y  Negros.  He  aqui  un  resumen 
de  los  datos  que  sobre  esta  memorable  ola  seismica  (Tsunami)  publico  el  P.  Coronas  antes  citado. 

Vapor  ''Brutus". — Habiendo  salido  antes  de  mediodia  de  Zamboanga  en  viaje  para  Manila, 
estaba  navegando  a  pocas  millas  de  la  costa  occidental  de  Mindanao,  por  consiguiente  muy  cerca 
del  epicentro,  sino  era  que  se  hallaba  encima  de  el.     El  Capitan  de  este  buque  refirio  de  palabra, 

^  "La  Actividad  Seismica  en  el  Archipielago  Filipino  dnrante  el  ano  1897."  Por  el  P.  Jose  Coronas,  S.  J. 
Manila,  1899.     Pag.  47-92. 
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que  a  las  13^  20°^  ̂   se  sintieron  cheques  bruscos  que  alarmaron  mucho  a  los  pasajeros^  pero  no 
a  el,  quien  supuso  que  eran  efecto  de  un  terremoto ;  al  mismo  tiempo  vieronse  olas  imponentes  que 
parecian  formarse  cerca  del  mismo  barco  y  dirigirse  majestuosamente  hacia  el  E,  chocando  con 
las  vecinas  costas  al  cabo  de  10  minutes. 

Isabela  (Basilan). — Puerto  al  SE  del  epicentro  a  70  kilometres  de  distancia;  abierto  al  W 

y  'NW ;  per  el  IS'E  tiene  un  canal  6  estrecho  form  ado  per  la  costa  y  un  islete.  Media  hora  despues 
del  temblor  se  oyo  gran  ruido  del  agua  que  se  precipitaba  per  la  beca  del  ISTE ;  a  esto  siguieron  olas 
inmensas  de  la  parte  del  W  que  arrastraron  tedo  lo  que  se  hallaba  en  la  playa  hasta  7  metres  de 
altura  sebre  el  nivel  medio  del  mar.  Se  contaron  mas  de  30  flujos  y  refiujos,  y  entre  ellos  una 
ola  mayor  que  todas  las  demas.  En  toda  la  costa  occidental  de  Basilan  las  olas  causaron  mucho 

daiio  y  no  pocas  victimas,  arrastrando  las  pequeiias  peblaciones  de  los  mores.  Duracion  del 
oleaje  unas  dos  horas. 

Zam^hoanga  (Mindanao). — Al  ESE  y  a  peco  mas  de  70  kilometres  del  epicentro.  La  costa 
mira  al  SSW;  el  estrecho  de  Zamboanga  formade  per  la  costa  y  la  isla  y  bancos  de  Santa  Cruz 

corre  de  WNW  a  ESE,  tiene  dos  kilometres  cortos  de  anchura  per  14  kilometres  de  longitud  con 
un  fende  de  22  brazas  (36  metres).  Se  observe  alteracion  en  el  mar  una  hora  y  media  6  dos 
horas  despues  del  terremoto ;  principio  per  un  refluje  en  que  el  agua  bajo  unes  5  metres,  siguieron 
varies  flujos  y  reflujes  y  entre  ellos  una  ola  muy  grande;  duracion  total  peco  menos  de  dos  horas. 

J  old. — A  150  kilometres  de  distancia  al  SSW  del  epicentro;  gran  parte  de  esta  distancia  esta 
ecupada  per  mar  de  11  a  22  brazas  (18  a  36  metres)  de  •fende  y  numeresos  isletes.  El  puerte  mira 
al  WJSTW.  Se  cemenzaren  a  observar  los  flujos  y  reflujes  15  minutes  despues  del  terremoto:  la 
mayor  altura  a  que  subieron  las  aguas  fue  de  un  metre;  parecia  predeminar  el  refluje,  bajando  el 
agua  en  cada  retreceso  mas  que  en  el  precedente.  Los  flujos  y  reflujes  se  sucedian  con  intervales  de 
unos  15  minutes;  duraron  unas  dos  horas. 

Dapitan  (NW  de  Mindanao). — 180  kilometres  al  NE  del  epicentre;  las  costas  miran  al  WNW, 
pero  entre  ellas  y  el  epicentre  se  interpenen  varias  puntas  de  la  costa.  Tan  sole  se  dice  de  cada 
terremoto,  que  hube  flujos  y  reflujes,  en  que  el  agua  subio  unes  dos  metres. 

Cuyo. — Distante  unes  380  kilometres,  al  N'NW:  isla  redeada  de  numeresos  isletes  y  mar  de 
22  a  23  brazas  (36  a  50  metres)  ;  el  mar  que  la  separa  del  epicentro  tiene  en  el  espacie  de  320 
kilometres,  entre  16.0  y  220  brazas  (270  a  370  metres)  de  prefundidad.  El  puerte  mira  al  W;  el 
primer  refluje  se  observo  una  hora  y  media  despues  del  terremoto,  el  agua  se  retiro  en  media  hora 
mucho  mas  que  en  las  mas  bajas  mareas;  velvio  luego  a  subir  en  pecos  minutes  hasta  el  limite  de 
las  grandes  mareas,  sucediendese  con  regularidad  otres  flujos  y  reflujes  durante  mas  de  una  hora. 

En  las  costas  de  la  parte  S  de  las  Islas  de  N'egros  y  Panay,  sin  duda  per  no  tener  tanta  fuerza  las 
olas  y  tal  vez  per  estar  la  gente  menos  alerta,  per  no  haber  side  tan  intenses  los  terremotos,  solo 

algunos  que  en  aquellas  horas  navegaban  en  pequeiias  canoas  experimentaron  oleaje  extrane  y 
extraerdinario. 

Indudablemente  este  trasteme  marine  debio  obedecer  a  grandes  movimientos  y  dislocaciones  en 
el  fende  del  mar:  si  tales  dislocaciones  fueron  un  levantamiento  6  hundimiento  es  mas  dificil 

precisarle  con  solos  los  dates  que  preceden.  En  Zamboanga  y  Cuyo  comenzo  el  oleaje  con  un  refluje, 
retirandose  extraerdinariamente  la  mar;  creemos  que  en  Basilan  debio  suceder  lo  mismo,  pueste  que 
lo  primere  que  se  observe  fue  que  una  ola  se  precipitaba  per  la  beca  del  ISTE,  lo  cual  parece  indicar 

que  el  puerte  se  vaciaba  per  el  W  y  N"W,  moviendese  las  aguas  en  direccion  al  epicentre.  Este 
liecho  inclina  el  animo  a  ver  un  hundimiento ;  sin  embargo,  el  ilustre  seismologo  Mr.  de  Montessus 

de  Ballore  y  otres  respetables  auteres  creen  que  nada  puede  deducirse.^ 
Nuevas  islas  en  las  costas  de  Borneo. — Al  mismo  tiempo  que  sucedia  tan  grande  trastorno 

terrestre  y  maritime  en  la  parte  oriental  del  Mar  de  Jolo,  en  Kudat,  al  IST  de  Borneo  y  a  500  kilo- 
metres al  W  del  epicentre,  y  en  Labuan  un  peco  mas  al  S  sebre  la  costa  occidental  y  a  unos  700 

kilometres  al  WSW  del  epicentro,  surgian  del  fende  del  mar  dos  islas  de  piedra  y  lode.     En  Kudat 

^El  minuto  preciso  del  terremoto  no  se  conoce;  ocurrio  entre  IZ^  15™  j  13h  25m.     P.  Coronas,  op.  cit. 
^La  Science  Seismologique.     Paris,   1907. 
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se  vieron  acercar  dos  olas,  soplo  un  viento  fuerte  y  violento,  oyose  un  gran  niido  y  al  instante  se 

levanto  una  isla  en  donde  tenia  antes  la  mar  unos  6  metres  de  profimdidad.  Bsto  parece  que 

ocurrio  la  manana  del  21 ;  no  se  sintio  entonces  terremoto  alguno,  pero  fue  ligeramente  perceptible 

el  terremoto  de  la  tarde.  En  Labnan  no  fue  perceptible  este  terremoto  ni  otro  alguno,  pero  surgio 

pacificamente  la  isla  a  la  misma  bora,  poco  despues  de  13^,  del  grande  terremoto  de  Zamboanga  y 

Jolo,  el  cual  fue  perceptible  en  toda  la  costa  ISTE  de  Borneo.  El  animo  se  resiste  a  negar  toda 

conexion  entre  los  terremotos  y  "Tsunamis'^  de  la  parte  oriental  del  mar  de  Jolo  y  la  aparicion  de 

los  islotes  a  500  y  700  kilometres  de  distancia;  mas  cual  sea  esta  relacion  es  imposible  precisarlo  sin 

mas  dates.  Si  despues  del  terremoto  se  hubiesen  hecho  sendees  desde  la  fosa  del  mar  de  Jolo  hasta 

las  costas  de  Borneo  tal  vez  otros  surgideros  de  la  misma  naturaleza  que  las  Islas  de  Kudat  y  Labuan, 

pero  no  aparentes  sobre  las  aguas,  hubieran  servido  como  eslabones  para  conexionar  los  dos  feno- 

menos  y  aun  quiza  para  atribuirlo  todo  a  un  vasto  hundimiento  en  el  fondo  del  Mar  de  Jolo. 

Conclusion.— De  todo  lo  que  precede,  juzgamos  no  ser  aventurado  el  deducir  que  los  verdaderos 

epicentres  de  los  terremotos  que  sacuden  la  parte  \V  de  Mindanao  estan  situados  en  las  pendientes 

relativamente  escarpadas  que  existen,  al  W  hacia  la  fosa  del  Mar  de  Jolo  y  al  S  hacia  la  del  Mar  de 

Celebes:  esta  parece  tener  su  eje  principal  a  lo  largo  del  meridiano  123°  E,  con  profundidades  de 

mas  de  1,100  brazas  (1,800  metres)  a  pocos  kilometres  de  la  costa.  De  manera  que  asi  como  los 

dos  aparentes  epicentres,  uno  al  W  de  Dapitan  y  otro  al  WNW  de  Zamboanga,  pertenecen  a  dos 

diferentes  porciones  de  la  fosa  del  Mar  de  Jolo,  de  semejante  mode  los  otros  tres,  a  saber:  sur  del 

seno  de  Sibuguey,  bahia  Illana  y  un  punto  casi  e(|uidistante  de  Zamboanga  y  de  Cotabato,  proba- 

blemente  corresponden  a  los  bordes  septentrionales  de  la  hoya  del  Mar  de  Celebes. 



,«uai4.;.HJ!(UMfP*'  ■' 
.i  ..u.-u.ij.';iim.ijji^i^liy4^-..i-,  ..     ,   ^"^"-■'  -'i-^-¥'^^-«%w'  ■-.--*■- 

BULLETIN  FOR  JULY,  1909. 

92044  213 





METEOROLOGICAL  BULLETIN  FOR  JULY,  1909. 

By  Rev.  Jos:^  Cobonas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  ^A/'EATHER  NOTES. 

Pressure  and  temperature. — In  view  of  the  numerous  depressions  and  typhoons  which  during 
this  month  affected  the  Philippines,  it  is  not  surprising  that  the  monthly  mean  of  atmospheric 
pressure  should  everywhere  have  been  below  that  of  July  of  the  preceding  year.  For  Manila  the 

difference  from  the  normal  mean  for  this  month  was  —0.45  millimeter,  and  from  the  mean  for  July, 

1908,  as  much  as  — 0.77  millimeter.  The  highest  pressures  have  been  observed  on  the  16th  in  the 
northern  portion  of  the  Archipelago  and  on  the  19th  or  20th  in  the  southern.  The  lowest  pressures 
occurred  on  the  28th  and  29th ;  that  is,  during  the  typhoon  which,  as  we  shall  see  presently,  traversed 
northern  Luzon  during  the  early  hours  of  the  29th. 

The  mean  monthly  temperature  differed  but  slightly  from  both,  the  normal  mean  for  the  month, 
and  the  actual  mean  for  July,  1908.  Those  of  Aparri  and  Atimonan  showed  the  widest  departures 

from  last  yearns  mean;  nevertheless  the  differences  did  not  exceed  0.9°  C. 
PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS  JULY,  1909. 

Station. 

Tagbilaran  .. 
Surigao   
Cebu   
Uoilo   
Ormoc   
Tacloban   
Capiz   
Calbayog   
Legaspi   
Atimonan  __. 
Manila   
Olongapo   
San  Isidro  — 
Dagupan   
Bolinao   
Bagnio   
Vigan    
Tuguegarao  _ 
Aparri   

Pressure. 

Mean. 

vim. 
757.64 
57.61 
57.61 
57.77 
57.56 
57.69 

57.72 57.17 
56.71 
56.87 
56. 66 

56.63 
56.31 
56.21 

634.581 
755.99 
56.01 
56.33 

Depar- 

ture 
from 

July, 

1908. 

mm. 

—0.41 
—  .56 
—  .50 
—  .57 
—  .85 
—  .48 

-  .55 
-  .62 
-  .77 
-  .77 
-  .91 
-1.15 
-1.04 

-1.30 

-  .61 
-  .62 

Highest mean. 

mm. 

758.97 58.93 
59.09 
59.37 

59.09 
59.12 

59.13 
58.87 
59.29 
59.11 
58.97 
59.10 
59.30 

637.211 
759.36 
59.25 

Day. 

Lowest 
mean. 

mm. 

756.06 
56.14 55.94 

55.71 55.78 

55.56 
55.32 
53.67 
52.10 
52.17 
51.36 
51.02 
50.47 
49.11 

628.111 
746. 14 
46.06 
46.20 

Day. 

29 

29 

29 

28,29 

28 

29 
29 
28 
29 
29 
29 

29 

Temperature. 

Mean. 

27, 

26, 
26, 

26, 

26 
27 26. 
26, 
26. 
26, 
26. 
26. 

26 

26. 

26. 17. 

26. 27. 

26. 

.3 

Depar- 

ture 
from 

July, 

1908. 

4-0.2 

—  .2 

+  .4 

+  .2 
+  .2 

—  .1 

+  .3 

—  .8 

—  .7 ~  .9 —  .5 

+  .3 

—  .5 

0 

Highest. 

33.6 
34.7 

31.8 31.9 
31.3 34.7 

35 32.2 33.5 

33.1 33.3 
33.4 34.3 

35.9 

32.5 
23.5 

34.9 36.2 
35 

Day. 

22 

29 

15,18 
2 

29 

30 

27 

23 

31 

5 
2 

2 

18 

5,24 

17 
2 

Lowest. 

21. 

22. 
21. 
22. 

20. 

22. 

21. 
21. 

21. 
21, 

22. 
22. 
22. 
23. 

13. 
22. 
22. 
22. 

Day. 

7 

21 
16 

5,16 

15 

15 
15 
15 
14 

16 
13 

16 

13 

11,14 9 

28 

13,30 

26 

1  Not  reduced  to  sea  level. 2  Prom  28  days  only. 

Precipitation. — A  natural  effect  of  the  many  depressions  and  typhoons  was  the  abundant  rain- 
fall observed  in  a  considerable  number  of  stations,  especially  in  central  and  northern  Luzon.  Only 

nine  stations  reported  a  total  amount  of  rainfall  inferior  to  that  of  July,  1908.  Worth  mentioning 
are  the  heavy  rainfalls  which  occurred  at  Baguio  and  Vigan  during  the  typhoon  of  July  28  and  29, 

being  327.7  and  190.8  millimeters  (12.90  and  7.52  inches),  respectively,  the  amount  of  water  col- 
lected in  the  rain  gauges  of  these  stations  during  a  short  interval  of  twenty-four  hours, 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH  OF  JULY,  1909. 

Station. 

B 
0 

*^od 

GQ 

02 

P»» 

Jh'-'
 

03 

B>^ 

Ti 

a?" 

0 
Q « 

mm. 
1 

+  58.8 

15 

+  48.1 

18 

+  34.2 13 
+169. 3 

11 18 
18 -  67.3 

10 
-      .7 

18 
-132. 8 

17 

+  63.5 

16 

+161 

16 

+  39.4 

25 
—  44.7 

23 
-133.1 

27 
+  67.3 

12 

-  82.8 
20 

+172.4 

19 
-    8.7 23 

+170. 9 

18 

+124.6 

20 

+178. 9 

26 

+182 

31 

+324 

17 
+222.4 

20 

+  37.9 

25 

a 
o 

ilod 

o 

gS 

03  33 

Station. 

B B 

0  . 

0 

i5§ 

2- 

^06 

B^ 

1^ 

OJ  p 

P5 

OS  S 

-2 

P,*-! 

0 

0) 

0 
H p « Q 

mm. 
mm. 

351.4 

21 
27 

■  +  13" 

447.7 

+210. 2 
435.1 

+244. 4 

20 

+  6 

322.2 

27 

24 

"+14" 
320 

+247. 4 

237.3 

+  31.8 

22 

+  7 

732.4 

+  91.7 

25 

+  4 

421.8 

+260 

20 

+  4 

56L8 

+271. 2 

27 

+  4 

876.2 

+244. 8 

26 

—  2 

474.2 

+110. 9 

25 

+  2 

348.4 

-138. 1 

24 

+  1 

788.1 

+623.2 

20 

+  3 

675.4 

+212. 5 

23 

—  4 

525 

-  72 

29 

+  6 

1203.8 

+797. 5 

28 

+  1 

526.1 

+187. 8 

24 

+  2 

219 

+130.2 

25 

+10 

896.6 

+666 

24 

+  3 

764.3 

+  332.8 

23 

-  1 

378.5 

+  52.5 

15 

—  1 

684.8 

+125. 8 

25 

+  3 

432.3 

+268.2 

15 

+  4 

465.6 

+232. 8 

22 

+  3 

03  t^ 

•y  OS 

o3  03 

Jolo   
Isabela  Basilan   
Zamboanga   
Davao   
Cotabato   

Cagayan    
Dapitan   
Butuan   

Tagbilaran   
Surigao   
Maasin   
Cebu   — — 
Iloilo   
San  Jose  Buena vista  ___ 
Tuburan   
Ormoc   
Tacloban   

Capiz   
Borongan   
Calbayog   
Palanoc,  Masbate   
Romblon   
Laoang    
Gubat  -__   

Sumay,  Guam.   

mm. 
245.6 

369.4 76 

300.1 
323.5 
248.3 

67.9 135.8 

97.9 209.5 
508.5 279 

23L6 

563.9 
202.5 
279.2 
336 

243.3 

371.1 
314.3 
332.7 
408.4 

450. 4 
370.5 
405.8 

+  6 

2 
4 

+  2 

0 

—  2 

+13 +  6 

+  7 

0 

mm. 50.8 

146.8 20.3 

44.4 
53.3 
33.8 

16 46.5 

18.4 49.5 
69.6 

60.2 
44.2 

149.6 
55.6 

55.4 99.8 

35.1 99.6 
42.9 
49.8 
74.2 

66 48.3 !  114.3 

Calapan   
Legaspi   Virac   

Nueva  Caceres   
Batangas   
Atimonan   
Silang   
San  Antonio,  Laguna 
Manila   
Olongapo    
San  Isidro   
Tarlac   
Baler   

Dagupan   Bolinao   

Baguio,  Benguet   
San  Fernando,  Union 
Echagiie   
Candon    

Vigan   
Tuguegarao   
Laoag   

Aparri   
Sto.  Domingo,  Bat.  Is 

mm. 

53.1 
116.8 

78.7 

45.7 

67.3 63 

80.8 75.7 

88.7 
206.7 

97 

87.1 
168.4 150.3 

67.6 
327.7 

83.3 3L5 
160 
190.8 
129 

117.6 

82.3 117.1 

12 
11 
4 

29 

8 

27 

5 

27 
13 

27 

27 

8 

28 

13 
29 
27 

3 

27 
28 

27 

12 
25 
27 

DEPRESSIONS  AND  TYPHOONS. 

During  July  no  less  than  three  typhoons  crossed  the  northern  part  of  our  Archipelago.  In  ad- 
dition to  these  we  experienced  the  influence  of  three  depressions  which,  forming  in  the  China  Sea, 

moved  toward  west  or  west-northwest  in  the  direction  of  Indo-China  or  southern  China.  We  shall 

discuss  briefly  each  of  these  typhoons  and  depressions,  making  special  efforts  to  establish — as  far  as 
this  is  feasible — those  portions  of  their  tracks  which,  owing  to  the  lack  of  sufficient  data  resulting 
above  all  from  the  interruption  of  telegraphic  communication,  we  were  unable  to  point  out  at  the 

i  time  when  the  disturbances  occurred. 

THE  HAIPHONG  TYPHOON,  JULY  12  TO  16,  1909. 

This  typhoon  belongs  to  the  type  of  cyclonic  storms  which  form  in  the  Pacific  Ocean  not  very 

far  from  the  Philippines,  since  neither  the  observations  of  Yap  nor  those  of  Guam  give  any  indica- 
tions of  its  having  influenced  either  the  Western  Carolines  or  the  Marianas. 
.The  first  typhoon  warning  was  issued  by  Manila  Observatory  at  11  a.  m.  of  the  12th.  It  read 

as  follows: 

July  12,  11  a.  m.:  Typhoon  east  of  Luzon,  more  than   300   miles   distant,   direction  unknown. 

The  speed  with  which  this  disturbance  advanced  was  very  remarkable,  since  the  storm  crossed 
between  Aparri  and  Tuguegarao  as  early  as  the  morning  of  the  13th.  On  this  day  the  following 
warnings  were  cabled  to  the  foreign  meteorological  centers  of  the  Far  East : 

July  13,  9  a.  m.:   Typhoon  east  of  northern  Luzon,   less  than   300  miles   distant,   moving  northwest. 

July    13,   noon:    Typhoon   crossing   northern   Luzon,    moving   west-northwest    or   northwest. 

July   13,   5   p.   m.:    Typhoon  west-northwest   of  Aparri,   moving   west-northwest. 

On  the  same  day  we  received  from  Hongkong  Observatory  two  cablegrams  worded  thus : 

July  13,  11  a.  m. :   Typhoon  northeast  of  Luzon,  moving  west-northwest. 

July   13,   1   p.  m.:    Typhoon  in  northern  Luzon,   moving  west-northwest. 

Plate  lY  (upper  half)  shows  the  distribution  of  isobars  over  the  Philippines  at  10  a.  m.  of 
the  13th  and  the  barograph  curve  traced  at  Aparri  during  the  passage  of  the  storm  south  of  that 
station.  To  judge  from  the  curve  and  the  small  intensity  of  the  wind  observed  even  in  the  stations 
nearest  to  the  path,  the  tjipihoon  must  have  had  very  little  development  at  the  time  when  it  crossed 
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northern  Luzon.  No  report  mentions  a  wind  velocity  exceeding  8  of  the  Beaufort  scale  and  even 
this  maximum  intensity  was  observed  only  in  the  rear  of  the  storm  when  the  vortex  had  already 

passed  into  the  China  Sea  and  probably  began  to  increase  in  force. 
It  is  quite  possible  that  the  typhoon  became  deformed  upon  entering  the  island  and,  may  be, 

was  split  into  two  partial  centers.  The  latter  is  suggested  by  two  facts:  (1)  At  Laoag  northeast 

winds  prevailed  during  the  whole  forenoon  of  the  13th  and  veered  to  south-southeast  at  1  p.  m. 
This  would  indicate  that  the  vortex  passed  to  the  south  of  and  very  close  to  the  station.  NTever- 
theless  the  observer  at  that  place  sent  a  special  telegram  informing  us  that,  according  to  a  telephone 

message  received  from  Cape  Bojeador  (some  16  miles  north  of  Laoag),  the  barometer  had  fallen 
there  to  743  millimeters,  while  at  Laoag  the  minimum  had  been  749.90  millimeters.  (2)  The  winds 
observed  at  Laoag  during  the  forenoon  of  the  13th  were  very  light  (1  to  2,  Beaufort  scale),  while 

those  from  south-southeast  which  set  in  at  1  p.  m.  acquired  considerable  force.  In  the  supposition 
of  two  cyclonic  centers,  one  north,  the  other  south  of  Laoag,  this  phenomenon  is  easily  understood, 
since  the  winds  belonging  to  the  two  cyclonic  systems  neutralized  each  other  within  the  intervening 
zone  until  the  vortices  had  passed  out  into  the  China  Sea  and  southerly  winds  were  induced  by  both. 

Once  in  the  China  Sea,  the  typhoon  acquired  greater  development,  as  is  readily  seen  by  comparing 
the  isobars  for  10  a.  m.  of  the  14th  with  those  for  the  same  hour  of  the  preceding  day.  For  this 

purpose  we  reproduce  the  former  on  Plate  lY  (lower  half)  together  with  a  barograph  curve  traced 
from  the  hourly  observations  made  aboard  the  steamer  Taming, 

As  the  Taming  found  herself  within  the  vortical  region,  we  believe  that  special  interest  attaches 
to  the  valuable  observations  which  Captain  0.  Sommerville^  the  master  of  the  vessel,  kindly  placed 
at  our  disposal  and  which  are  embodied  in  the  following  table.  According  to  these  data,  the  vortex 

of  the  typhoon  was  at  10.30  a.  m.  of  the  14th  in  the  neighborhood  of  19^°  latitude  N  and  114^° 
longitude  E. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAMING,"  JULY  13  AND  14,  1909. 

[Captain,  Mr.  A.  Sommerville.] 

Date  and  hour. Pressure. 
Wind. 

Remarks. 
Direction. Force. 

July  13: 
5.30  p.  m   
Midnight   

July  14: 
la.  m   
2  a.  m   
3  a.  m   
4  a.  m   
5  a.  m   
6  a.  m   
7  a.  m   
8  a.  m   

9  a.  m   

10  a.  m   
10.30  a.  m   

mm. 

756.  40 

55.38 

54.62 
53.86 
52.33 
51.83 

50.81 
49.29 
47.76 
45.73 

42.94 

40.65 

39.89 

SE E 

ENE NEbyE 

NE NEbyN 
NEbyN 

NNE 

NNE 
NNE 

NNE 

Light  airs 
Light  airs 

0-12. 

3 
1 

3 
4 
5 
6 
6 
7 
7 
8 

Left  Hongkong. 

Shght  SE  swell;  fine  clear  weather.     After  midnight  the  wind 
increased  and  gradually  shifted  to  the  NNE. 

Fine  weather. Do. 
Do. 

Cloudy  and  overcast. 
Heavy  easterly  swell. 
Rolling  in  and  squally. 

Strong  gale  and  high  seas;  rainy. 
Strong  gale  and  high  seas;  rainy.     Storm  threateningly  near, 

and  I  consequently  decided  that  it  was  unsafe  to  run  any  fur- 
ther, as  we  w  ere  rolling  very  heavily  in  the  beam  sea.     At 

8.50  a.  m.  wind  blowing  with  great  force;  high,  but  not  an 

excessively  dangerous  sea.     Hove  to  with  ship's  head  E. 
Very  heavy  rain. 

Very  hard  storm  and  heavy  rain.     At  9.55  a.  m.  the  wind  fell 
light,  the  rain  ceased;  in  almost  half  an  hour  the  first  puff 
of  air  came  from  SE,  showing  rather  to  my  surprise — owing 
to  the  shift  of  wind  in  the  early  part  of  the  storm — that  I 
had  not  passed  in  front,  but  had  got  perilously  near  the 
center. 

In  the  center  of  the  storm ;  steaming  SE. 
In  the  center  of  the  storm;  steaming  full  speed  through  this 

central  calm,  w  hich  lasted  about  an  hour,  thus  making  the 
diameter  of  the  center  at  say  roughly  speaking  20  miles, 

allowing  speed  of  ship  at  10  knots  and  the  typhoon  travel- 
!      ing  say  240  miles  a  day. 
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METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAMING,"  JULY  13  AND  14,  1909— Contd. 

Date  and  hour. Pressure. 

Wind. 

Remarks. 
Direction. 

Force. 

July  14: 
11  a.  ra   

Noon   

1  p.  m   
2  p.  m   
3  p.  m   
8  p.  m   
Midnight   

mm. 

40.14 

41.67 
43.95 
47.25 
48.27 
52.33 

54.11 

Light  airs 

SSE 

SSE 
SSE 
S 

0-n. 

Position  of  the  steamer  from  9  a.  m.  to  11  a.  m.  19°  37^  lat. 
N,  114°  38^  long.  E.     In  the  center  of  the  storm,  full  speed. 
At  11.42  a.  m.  the  wind  came  very  strong  from  SSE  and 
blew  with  great  fury,  much  harder  than  in  the  advancing 

quadrant:  very  heavy  rain,  but  curiously  the  sea  was  no- 
where nearly  as  high  as  when  facing  the  front  of  the  storm. 

I  hove  to  with  my  head  EbyS  and  laid  like  that  until  the 
storm  was  over. 

Very  furious  gale  from  SSE  and  heavy  rain. Do. 

Gale  moderating  and  fine  weather. 
Moderate  gale  and  fine  weather;  barometer  rising. 

Note. — The  barometer  readings  seem  to  be  0.8  mm.  too  high. 

On  July  14  the  Observatory  cabled  the  following  storm  warning : 

July  14,  11  a.  m.:  Typhoon  over  N  China  Sea,  moving  west-northwest. 

The  ordinary  weather  note  of  the  15th  contained  this  reference  to  the  storm: 

July  15,  11.55  a.  m.:  Pressure  is  lowest  in  the  neighborhood  of  the  Gulf  of  Tongking.  The  typhoon 
of  the  preceding  days  seems  to  be  moving  at  present  westward. 

Hongkong  Observatory  favored  ns  during  the  14th  and  15th  with  the  following  information: 

July  14,  11  a.  m. :  Typhoon  south-southeast  of  Hongkong,   moving   west-northwest. 
July  15,  noon:  Typhoon  in  northern  part  of  the  Gulf  of  Tongking,  moving  west. 

It  is  much  to  be  regretted  that  at  Lamko  light,  northwest  of  Hainan,  no  barometric  observa- 
tions have  been  made  during  July.  NTevertheless,  the  direction  and  intensity  of  the  winds  observed 

there  on  the  15th  and  16th  clearly  show  that  the  vortex  passed  south  of,  and  not  far  from  the  said 
station,  as  may  be  seen  in  the  following  table. 

METEOROLOGICAL  OBSERVATIONS  MADE  AT  LAMKO  LIGHT  STATION,  JULY  14  to  16, 1909. 

Date  and  hour. 

Wind. 

Weather. 

Sea. 

Remarks. 
Direction. Force. state. 

Direc- 

tion. 

July  14: 
9  p.  m   
Midnight      

July  15: 
3  a.  m   
6  a.  m__   
9  a.  m   
Noon. 

3  p.  m   
6  p.  m   
9  p.  m   
Midnight     

July  16: 
3  a.  m   
6  a.  m   
9  a.  m   
Noon   

NE 
N 

N 
N 
N 
E 

SE ESE 
ESE 

SE 

SE 

SE 
SE SE 

0-U. 

3 
4 

6 
7 
9 

10 7 
6 
6 
5 

5 
3 
2 
3 

0,  V 0,  m,  V 

0,  m,  V 
0,  m,v 

0,  m,  V 
0,  m,v 

0,  m,  V 
0,  m,v 

o,m,v 

o,m,  V 

0,  m,  V 

0,  m 

0,  m 
0,  m 

At  9. 50  p.  m.  rain  set  in. 

At  4. 15  a.  m.  rain  ceased. 

R. H. H. 

H. H. 

N. 
N. 

E. E. 

E. 

M. 

C. 

C. 

SE. 
SE. 

SE. 
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From  Hainan  the  typhoon  headed  for  Indo-China,  passing  over  Phulien  and  Haiphong  between 
4  and  5  a.  m.  of  the  16th.  Thanks  to  the  generosity  of  Mr.  J.  Ferra,  director  of  the  meteorological 

service  of  Indo-China,  we  are  able  to  exhibit  on  Plate  Y  the  distribution  of  isobars  at  10  a.  m.  of 

that  day  and  also  the  barograms  obtained  at  Phulien  and  Haiphong.  From  a  report  kindly  pre- 
pared by  Mr.  A.  Beljonne,  assistant  meteorologist  at  Phulien  Observatory,  and  placed  at  our  disposal 

by  Doctor  Ferra,  we  quote  the  following  interesting  data  concerning  the  typhoon  on  the  coast  of 
Indo-China: 

Toward  8  p.  m.  of  the  15th  a  few  drops  began  to  fall,  which  very  soon  increased  to  a  torrential  rain.  At  10 

p.  m.,  the  wind,  still  coming  from  north-northwest,  increased  in  force.  An  hour  later  the  barometer  cemmenced 
to  fall  rapidly;  in  the  beginning  the  rate  was  1.9  millimeters  per  hour,  but  this  soon  increased  to  nearly  3 
millimeters.  The  typhoon  advances,  and  seems  to  incline  its  track  toward  west  when  it  reaches  the  coast 
which  it  enters  east  of  Phulien.  Pressure  continues  decreasing  very  rapidly  (4  millimeters  between  2  and 

2.30  a.  m,  of  July  16).  The  squalls,  all  the  time  from  north-northwest,  increase  in  intensity,  as  does  like- 
wise the  rain.  The  outlook  is  completely  cut  off.  At  3.30  a.  m.  the  wind  inclines  toward  NbyW  and  then 

veers  successively  to  NbyE  and  NE;  violent  squalls  continue  until  about  4.20,  when  they  subside  almost 

suddenly.  At  the  same  time  the  barometer  ceases  to  fall,  having  reached  a  minimum  of  725.3  millimeters 

(pressure  at  sea  level),  at  which  height  it  remains  until  4.40  a.  m.  During  this  interval,  disturbed  by  some 

wind  squalls,  the  rain  was  reduced  to  a  few  drops  and  there  passed  several  minutes  of  relative  calm.^  The 
veering  of  the  wind  in  the  neighborhood  of  the  vortex  was  as  follows: 

July  16,  2.40-3.10  a.  m.—NW. 

July  16,  3.10-3.28  a.  m.— NNW. 
July  16,  3.28-3.33  a.  m.—NbyW. 

July  16,  3.33-3.35  a.  m. — Two  minutes  of  violent  equalls  from  NNE. 

July  16,  3.35-3.40  a.  m.— Violent  squalls  from  NbyE. 
July  16,  3.40-4.50  a.  m. — At  first  violent  from  NE,  shifting  sometimes  toward  ENE;  then  suddenly  very  light 

between  4.20  and  4.40  ( relative  calm ) . 

July  16,  4.50-4.52  a.  m. — Two  minutes  of  some  squalls  from  NEbyE. 

July  16,  4.52. — SbyE;  the  tempest  resuming  its  former  force. 
At  the  time  of  the  passage  of  the  vortex,  when  the  rain  had  dwindled  down  to  a  few  drops,  a  rather 

unusual  phenomenon  manifested  itself,  to  wit,  an  increase  of  temperature.  From  3.4  to  4.9  a.  m.  the 

thermometer  rose  from  22.7°  G.  to  25.0°,  thus  confirming  in  part  the  hypothesis  of  a  local  and  exceptional 
descending  movement. of  the  air  of  higher  strata,  which  would  probably  occur  over  the  area  of  central  calm. 

Toward  5  o'clock  commenced  the  second  phase  of  the  typhoon.  The  wind,  which  had  jumped  abruptly  to  S  by 
E,  blew  again  in  violent  squalls.  The  barometer  began  to  rise  again,  rapidly  at  first,  so  that  the  rise  reached 
3.5  to  4.8  millimeters  per  hour,  and  more  slowly  afterwards. 

:jc  *  *  *  ♦  *  * 

The  greatest  wind  velocities  were  recorded  at  this  observatory  on  the  16th.  In  the  anterior  part  of  the 

typhoon  the  winds  from  north-northwest  to  northeast  reached  a  velocity  of  140  kilometers  per  hour,  or 
nearly  40  meters  (38.9)  per  second  between  3  and  4  a.  m.  In  the  posterior  part,  between  7  and  8  a.  m., 

we  registered  124  kilometers  per  hour,  or  34.4  meters  per  second,  for  the  southerly  winds.  Some  squalls  of  short 
duration  which  occurred  at  intervals,  seem  to  have  attained  even  50  meters  per  second. 

Mr.  Bemy,  the  observer  at  Haiphong,  thus  describes  the  passage  of  the  storm  over  his  station : 

The  wind  began  to  blow  as  a  strong  north-northwest  breeze  at  6  p.  m.  of  the  15th  and  reached  its  maximum 

velocity  while  coming  from  northeast,  at  4.40  a.  m.  of  the  16th.  At  the  latter  hour  it  calmed  down,  but 

only  to  rage  again  with  equal  force  at  5  a.  m.,  coming  now  from  south-southeast.  The  barometric  minimum 
of  725.7  millimeters  was  registered  at  4.30  a.  m.  of  July  16. 

We  will  close  the  discussion  of  this  typhoon  by  giving  its  velocity  of  translation  from  the  time 

it  entered  the  Philippines  until  it  penetrated  into  the  Asiatic  continent.  For  this  purpose  we  have 

selected  the  following  known  positions  of  the  center:  July  13,  10  a.  m.  (least  distance  from  Aparri)  ; 

^  [Note  by  Mr.  A.  Beljonne.]  See  Angot,  "Traite  de  M6t6orologie."  The  rise  of  temperature  has  been 

observed  likewise  at  Haiphong,  as  is  attested  by  the  thermograph  of  this  station,  which  between  3  and  4  a.  m. 

(approximately)  rose  from  24.9°  to  26.4°.  During  the  passage  of  the  center  the  clouds  must  have  been 

merely  reduced  to  a  thin  covering.  In  fact,  we  have  not  noticed  any  clearing  of  the  sky  such  as  by  common 

consent  is  called  the  "eye  of  the  storm";  not  a  single  star  has  been  visible  at  Phulien  during  that  time. 

Although  there  was  a  rise  in  temperature,  this  failed  to  produce  a  corresponding  diminution  of  the  relative 

humidity:    the    hygrographs    of    the    observatory    continued  to   register   the   degree   of   saturation. 
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14,  10.30  a.  m.  (least  distance  from  steamer  Taming)  ;  15,  noon  (in  Hainan,  southwest  of  Lamko 
light)  ;  16,  4.30  a.  m.  (least  distance  from  Phulien)  and  10  a.  m.  of  the  same  day  (northwest  of 
Hanoi).    The  resulting  velocities  are  these: 

Miles     ■ 

per  hour. July  13,  10  a.  m.  to  July  14,  10.30  a.  m    16.3 

July   14,    10.30   a.   m.   to   July    15,   noon    11.0 
July   15,   noon  to  July   16,   4.30   a.   m    10.1 

July  16,  4.30  a.  m.  to  July  16,  10.00  a.  m    12.9 

Hence  if  we  take  into  account  the  entire  path  described  during  the  three  full  days  comprised 
between  10  a.  m.  of  the  13th  and  the  same  hour  of  the  16th,  the  average  velocity  is  found  to  have 
been  12.6  miles  per  hour. 

THE  TYPHOON  OF  THE  BALINTANG  CHANNEL,  JULY  24  TO  29,  1909. 

According  to  its  place  of  origin  this  typhoon  belongs  to  the  same  type  as  the  preceding.  It 
formed  on  the  24th,  east  of,  and  not  very  far  from  the  central  part  of  the  Philippines.  During 
the  24th  and  25th  its  influence  was  felt  plainly  in  the  Yisayas  and  in  Mindanao,  with  somewhat 
fresh  and  squally  winds  from  the  third  quadrant,  some  rain  and  a  slight  fall  of  the  barometers. 

The  Observatory  sent  its  first  announcement  of  this  typhoon  to  Hongkong  and  the  other  foreign 
centers  at  11  a.  m.  of  the  25th  in  the  following  form: 

July  25,  11  a.  m. :   Typhoon  east  of  Luzon,  less  than  300  miles  distant,  moving  north-northwest. 

As  may  be  seen  from  the  track  on  Plate  YI,  the  typhoon  retained  its  north-northwest  direction 
until  the  morning  of  July  2^,  when  it  inclined  decidedly  toward  west.  Nevertheless,  as  at  11  a.  m. 

of  that  day  we  had  only  the  observations  made  in  the  Philippines,  in  Formosa  and  the  Loochoos, 
but  not  those  of  Santo  Domingo,  Batanes  Islands,  the  Observatory  believed  that  the  storm  tended 
rather  to  recurve  toward  Japan  and  hence  cabled  the  following  notice : 

July  26,  11  a.  m. :  Typhoon  east  of  Balintang  Channel,  moving  north. 

From  Hongkong  Observatory  we  received  this  information: 

July  25,  12.30  p.  m. :   Typhoon  east  of  Luzon,  moving  northwest. 

July  26,  12.30  p.  m. :   Typhoon  east  of  Balintang  Channel,  moving  northwest. 

On  the  27th  there  was  no  longer  any  doubt  that  the  storm  had  crossed  through  Balintang 
Channel  on  a  track  strongly  inclined  toward  west.  Wherefore  we  sent  to  Hongkong  and  the  rest  of 

our  foreign  correspondents  this  cablegram: 

July  27,  1  p.  m. :   Typhoon  west  of  Balintang  Channel,  moving  west  or  west-northwest. 

To  enable  the  reader  to  see  for  himself  how  the  vortex  traversed  Balintang  Channel  to  the 
south  of  Santo  Domingo,  Batanes  Islands,  we  exhibit  on  Plate  YII  the  configuration  of  isobars  for 

2  p.  m.  and  10  p.  in.  of  the  26th  and  6  a.  m.  of  the  27th. 

On  the  28th  the  state  of  the  atmosphere  around  northern  Luzon  and  southern  Formosa  had  be- 
come very  complicated,  making  it  extremely  difficult  to  ascertain  the  direction  of  the  typhoon.  On  the 

one  hand,  the  barometer  at  Hokoto  (Pescadores  Islands)  showed  a  less  height  and  a  more  pro- 
nounced descent  than  that  of  Koshun,  which  fact  seemed  to  indicate  that  the  storm  was  inclining 

toward  north;  but  on  the  other,  there  was  noticed  so  marked  a  fall  of  the  barometers  on  the  west 
coast  of  Luzon,  that  we  had  either  to  admit  the  existence  of  a  new  cyclonic  center  or  to  suppose 
that  the  typhoon  of  the  preceding  day  had  inclined  its  path  toward  southwest.  Now,  there  have 

been  occasional  instances,  though  few,  in  which  typhoons  moved  toward  southwest  or  west-southwest 
in  the  China  Sea  as  well  as  in  the  Formosa  Channel,  and  even  in  the  Pacific  Ocean  to  the 
east  and  northeast  of  Formosa,  which  facts  rendered  the  second  supposition  the  more  probable, 

and  hence  we  ventured  to  state  that  the  track  of  the  typhoon  had  assumed  a  southwesterly  direc- 
tion. Hongkong  Observatory^  either  because  not  in  possession  of  so  many  data  as  were  at  our 

disposal,  especially  as  regards  the  western  coast    of  Luzon,   or  possibly,  because  it  gave  greater 
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weight  to  the  barometric* height  observed  at  Hokoto,  was  satisfied  with  stating  on  the  same  day 
(28th)  that  the  typhoon  was  northwest  of  Luzon,  moving  westward,  while  at  1  p.  m.  of  the  29th 
it  placed  the  same  once  more  to  the  west  of  Balintang  Channel,  designating  it  as  stationary. 

From  the  afternoon  of  the  28th  onward,  the  Observatory  was  cut  off  from  telegraphic  com- 
munication with  northern  Luzon,  which  made  it  impossible  to  trace  even  the  approximate  distribu- 

tion of  isobars  for  the  northern  part  of  our  Archipelago.  It  seemed,  however,  certain  that  after  all 
the  existence  of  two  cyclonic  centers  had  to  be  admitted,  but  there  were  no  means  of  locating  them, 
let  alone  ascertaining  their  directions  of  advance. 

From  the  observations  received  later  by  mail  it  became  clear  that  one  of  these  two  vortices 
had  crossed  Luzon,  moving  from  west  to  east^  and  that  this  was  the  disturbance  indicated  on 
July  30  by  the  observations  of  Formosa  and  the  Loochoos  Islands  to  the  east  of  Bashi  Channel 
moving  northeast. 

That  the  latter  cyclonic  center  can  not  have  been  identical  with  the  one  which  passed  through 
the  Balintang  Channel  on  July  26  and  27,  is  proved  by  the  difference  in  form  and  extent  of  the 
two  phenomena  as  shown  by  a  comparison  of  the  isobars  on  Plate  YII  with  those  on  Plate  VIII. 
Moreover  a  typhoon  which,  after  having  first  moved  westward  and  then  toward  southwest,  finally 
doubles  on  its  track  and  passes  to  the  east,  would  be  a  spectacle  never  before  seen  in  the  Philippines. 
In  fact  this  appears  so  utterly  incredible,  that  we  could  admit  it  only  on  the  strength  of  a  great 
number  of  observations  which  excluded  all  possibility  of  doubting.  As,  on  the  other  hand,  the 

observations  made  at  Hokoto  in  the  evening  of  the  27th  and  during  the  28th  and  29th  seem  to  point 
out  the  presence  in  the  Formosa  Channel  of  a  more  or  less  developed  cyclonic  center,  we  believe  that 
there  is  sufficient  warrant  for  the  supposition  that  the  typhoon  of  the  Balintang  Channel  recurved 
west  of  the  Bashi  Channel,  taking  a  northerly  direction  and  filling  up  in  the  Channel  of  Formosa; 

while  the  second  center — of  which  more  in  the  following  paragraph — formed  in  the  China  Sea  to 
the  west  of  northern  Luzon,  July  27-28. 

THE  TYPHOON  OF  NORTHERN  LUZON,  JULY  27  TO  AUGUST  2,  1909. 

As  already  stated,  it  is  our  opinion  that  this  typhoon  originated  July  27  to  28  in  the  China 

Sea;  that  is,  on  the  left  side  of  the  other  disturbance,  the  typhoon  of  the  Balintang  Channel. 
Hence  we  have  here  a  case  in  which  a  secondary  cyclone  became  very  soon  independent  of  its 
primary  and  greatly  exceeded  the  latter  in  intensity  and  diameter.  The  shape  of  the  isobars  for 
6  a.  m.  of  July  27  (Plate  VII)  is  similar  to  that  usually  observed  in  Europe  wken  the  formation  of  a 

secondary  center  is  in  preparation.^  We  must,  however,  confess  that  these  curves  are  based  upon 
relatively  few  data  and  hence  can  not  be  considered  definitive,  but  only  probable. 

It  is  not  our  intention  to  give  here  a  complete  discussion  of  this  extraordinary  typhoon  as  to  its 
formation  and  track,  the  latter  of  which  is  represented  on  Plate  VI.  We  shall  confine  ourselves  to 

place  before  the  reader  abundant  material  from  which  he  may  judge  for  himself  the  grounds  on  which 
we  have  traced  the  part  of  its  path  which  lies  across  the  Island  of  Luzon.  The  rest  of  the  track 

from  the  east  of  Balintang  and  Bashi  Channels  up  to  Japan  and  Korea,  offers  not  the  slightest 
difficulty  to  those  who  have  before  their  eyes  the  Daily  Weather  Maps  published  by  Tokio 
Obsen^atory. 

In  the  first  place  we  present  the  observations  made  at  Vigan  and  Laoag,  which  show  that  the 

storm  center  passed  north  of  the  former  and  south  of  the  latter  station.^ 

^  See  Angot,  "Traits  El^mentaire  de  M6t4orologie,"  pp.  317-320. 

^  The  vortex  must  have  passed  over  or  very  close  to  the  port  of  Salomague  in  which  the  steamer  Buen  Viaje was  wrecked. 
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METEOROLOGICAL  OBSERVATIONS  FOR  JULY  28  TO  30,  1909. 

Date  and  hour. 

Laoag. 

Vigan. 

Pres- 

sure. 

Wind. 

1 1 
I 

Remarks. 

Pres- 

sure. 

Wind. 

i 
2 Remarks. 

Direc- 
tion. 

0 

Direc- 

tion. 

0 

July  28: 
Noon   

6  p.  m   

8  p.  m   
10  p.  m   

Midnight- 

July:  29 
2  a.  m  _____ 

4  a.  m   
6  a.  m   
7  a.  m   

8  a.  m   

9  a.  m   
10  a.  m   
2  p.  m   

July  30: 
6  a,  m   
2  p.  m   

mm. 

749.45 
47.17 

47.77 
48.03 

47.10 

44.30 

42.40 
39.14 
37.38 

35.93 

38.88 
42.09 
47.45 

53.92 55.08 

SE 
ESE 

ENE 
E 

0-n. 

3 
4 

4 
4 

U 

or 

or 
or 

mm. 

0.8 

9.7 17.8 
31.7 Heavy   rain    and    fresh 

winds  from  E. 

Moderate  gale  with  rain__ 

Whole    gale    from    NE 
backing  gradually   to 

mm. 748. 86 
46.24 

46.84 47.34 

44.76 

41.95 

39.57 
34.04 30.39 

37.04 

44.64 47.07 
48.93 

54. 80 
56.05 

SSE 
SSE 
SSE 

SE 

SSE 

SSE 

SSE 
SSE S 

w 
WNW 
WbyN WbyS 

WSW 

S 

0-12. 

5 
4 

3 
6 

9 

11 

12 
12 

12 

11 

9 
8 
3 

1 
2 

oq 
oq 

oq oq 

oq 

oq 

oq oq 

oq 

oq 

oq oq 

or 

0 

od 

mm. 

2.8 

42.4 

35.3 
15.0 
7.4 

7.9 

39.1 

3L8- 

"17:8" 

55.9 

13.7 
2.3 

Fresh  winds  from  SSE 
with  heavy  rain. 

Whole  gale   from   SSE 
with  rain. 

Hurricane  winds   from 
SSE  with  heavy  rain. 

The    hurricane    winds 
veered    very   rapidly 
from  S  to  W  and  WNW 
decreasing  gradually 
in  force. 

NE NE 

NE 

NNW 
WNW 
W 

WSW 

sw 

7 
8 

9 

9 
9 
9 

3 
3 

oq 
oq 

oq 

oq 

oq oq 

0 
0 

8.9 
10.2 

9.7 

22.9 

21.6 

36.4 

Plate  VIII  shows  the  distribution  of  isobars  at  10  p.  m.  of  the  27th^  10  p.  m.  of  the  28th  and  6 
a.  m.  of  the  29th.  Finally,  on  Plate  IX  we  have  united  the  barograms  which  we  believe  to  be  of 

special  interest  for  the  study  of  this  typhoon  to  wit,  those  of  Yigan,  Laoag,  Aparri,  Tuguegarao, 
Echague,  and  Santo  Domingo  de  Basco  (Batanes  Islands). 

The  steamer  Taming,  en  route  from  Hongkong  to  Manila,  likewise  felt  this  typhoon,  as  is  evident 

from  the  following  observations  made  on  board  and  kindly  placed  at  our  disposal  by  the  captain  in 
command  of  the  liner: 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAMING,"  JULY  28  TO  30,  1909. 

[Captain,  Mr.  G.  H.  Pennefather.] 

Date  and  hour. 

Position. 

Pressure. 

Wind. 

Remarks. Weather. 
Latitude N. Longitude Direction Force.  : 

July  28: 
0        / 0         / mm. 

0-n. 

8  a.  m   22    02 114    31 754. 11 ENE 3 b Moderate  easterly  swell. 
Noon   21     36 114    56 53.86 Eby  N 4 

b,  c 
Rough  sea  from  NE. 

4  p.  m   
21     04 115    16 51.32 

NE 
5 

b,  c 

Do. 

8  p.  m   
20    27 115    41 51.06 NE  by  N 4 

b,  c 
Do. 

Midnight  _ 19    56 116    07 52.59 NNE 2 

b,  c 
Heavy  ENE  swell. 

July  29: 
4  a.  m   19    20 116    33 50.30 NE 

4 0,  c,  q,  r Heavy  confused  sea. 
8  a.  m   18    49 116    59 51.83 NE 3 

o,q 

High  confused  sea. 
Noon   18    17 117    22 52.59 Variable 1 0,  c,  q,  r High  easterly  sea. 

4  p.  m   
17    56 117    44 52.59 

SW 

2 

b,  c 

Do. 

8  p.  m   17     14 118     11 54.37 
SW 

2 

b,  c 
Heavy  confused  swell. 

Midnight  _ 16    42 118    36 
55.64 WSW 3 

b,  c 

Moderate  SSW  swell. 

July  30: 
4  a.  m   16    n 119    01 55.13 WSW 4 

b,  c 
High  southerly  swell. 

8  a.  m   15    36 119    25 56.  91 
NW 

3 

b,  c,  p 

Heavy  southerly  swell. 
Noon   15     11 119    55 57.92 

SW 

4 

0,  c 

Moderate  cross  sea. 

4  p.  m   14    40 120    05 58.18 SW 2 
0,  c 

Moderate  SW  swell. 

8  p.  m   Manil 

a  Bay 

58.  43 SW 
2 

Note. — The  barometer  readings  seem  to  be  0.8  mm.  too  high. 
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In  order  to  show  still  more  clearly  how  the  vortex,  after  entering  Luzon  between  Yigan  and 
Laoag,  moved  in  an  almost  due  east  direction  and,  about  four  hours  later,  passed  between  Aparri 
and  Tuguegarao,  we  submit  in  the  following  table  the  more  salient  observations  made  at  the  two  latter 
stations  on  July  28,  29,  and  30 :     . 

METEOROLOGICAL  OBSERVATIONS  FOR  JULY  28  TO  30,  1909. 

Date  and  hour. 

1 

Aparri. Tuguegarao. 

Pres- 
sure. 

Wind. 

1 
1 
111 

Remarks. 

Pres- 

sure. 

Wind. 

§3 

■B 

Remarks. 

Direc- tion. 

6 

1 
Direc- 

tion. 1 
July  28: 

Noon   
6  p.  m   
8  p.  m   
10  p.  m   
Midmght___ 

July  29: 
2  a.  m   
4  a.  m   
6  a.  m   
8  a.  m   
10  a.  m   
11  a.  m   
Noon   

.1  p.  m   

2p.  m 
4  p.  m   
6  p.  m   

July  30: 
6  a.  m   
6  p.  m   

mm. 

750.65 
49.47 
49.77 
50.07 
48.95 

47.90 
45.96 
44.75 
43.36 
40.97 
40.59 
41.62 

43.12 
44.03 
46.27 
48.47 

52.51 
54.64 

SSE 
SE 

Calm 
Calm 
SE 

SW 
NE 
ENE 
ENE 
ENE 
NE NE 

NW 
W 
NW 
W 

Calm NW 

0-12 

2 
1 

1 

1 
2 
2 
2 
2 
3 
3 

2 
2 
4 
2 

2 

0 
0 
0 
0 

op 

0 

od 
od 
od 

op 

op 
op 

op 
op oq 
op 

0 
c 

mm. 

14 

68.1 

Winds  inclining  to  N. 
At  12.30  p.  m.  winds  blew 

from  NW;  and  at  2  p.m. 
from  SW  quadrant  till 
3  p.  m.  when  they  blew 
again  from  NW  and  N 
becoming  strong  with 
heavy  rain. 

mm. 

750.44 
49.13 49.57 

50.11 49.96 

47.10 
45.91 44.56 

43.12 
39.60 
38.75 42.33 

44.33 

45.22 47.08 
48.61 

52.74 
54.27 

SE 
SW 
Calm Calm 
Calm 

Calm 
Calm 
Calm 

SW SW 
SW SW 

Calm 
SW Calm 

Calm 

Calm NW 

0-12 

1 
1 

5 

6-7 7 
2 

1 

1 

Od 
0 
0 

op 

0 

op 

0 
0 

op 

^§ 
0 

c 
0 
0 
0 

0 
c 

mm. 

8.9 

44.2 

At  11.30  a.  m.  the  ba- 
rometer began  to  rise 

rapidly  and  the  winds decreased  in  intensity. 

The  small  map  in  the  lower  right  corner  of  Plate  VIII  exhibits  the  distribution  of  isobars  at  2 
p.  m.  of  the  29th.  From  it  we  learn  that,  after  having  traversed  Luzon,  the  typhoon  assumed  at  first 
a  northeast  direction  which  it  retained  until  it  was  east  of  the  northern  part  of  the  Loochoos  Islands. 
There  the  storm  recurved  toward  northwest,  moving  along  the  western  coasts  of  Kiusiu  Island  and 
Korea,  and  finally  penetrated  into  Manchuria  on  August  2. 

This  track  is  indeed  very  abnormal.  According  to  the  ordinary  law  of  typhoons,  their  initial 
direction  is  toward  west  or  northwest;  subsequently  they  either  retain  these  directions  or  recurve^ 
toward  north  or  northeast.  In  the  present  case,  however,  almost  exactly  the  contrary  happened: 

the  typhoon  moved  first  toward  east  and  northeast  and  then  recurved  toward  north  and  north- 
west. It  is  possible  that  on  some  future  occasion  we  revert  to  this  phenomenon  to  examine  into  the 

probable  causes  of  this  extraordinary  path. 
We  close  our  remarks  on  this  typhoon  by  transcribing  the  warnings  issued  by  Manila  Observatory 

in  connection  with  it,  after  the  same  had  been  located  to  the  northeast  of  Luzon : 

July  29,  noon:   Typhoon  northeast  of  Luzon,  direction  unknown. 

July  30,  10.50  a.  m. :   Typhoon  east  of  the  Bashi  Channel,  moving  northeast. 

July  31,  10.40  a.  m. :   Typhoon  east  of  Naha   (Loochoos  Islands),  moving  northeast. 

THREE  DEPRESSIONS  IN  THE  CHINA  SEA. 

Manila  Observatory  announced  during  this  month  three  other  depressions  which,  however,  do  not 
appear  to  have  acquired  any  great  development. 

To  the  first  of  these  was  called  the  attention  of  Hongkong,  Phulien,  etc.,  in  the  following 
cablegram: 

July  7,  noon:  Low  pressure  area  over  northern  part  of  China  Sea.  A  typhoon  may  develop  in  it  to  the 
east-northeast  or  northeast  of  the  Paracels. 

July  8,  11.40  a.  m. :   Depression  in  northern  part  of  China  Sea. 

92044   2 
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The  ulterior  course  of  this  depression  was  set  forth  in  the  ordinary  daily  weather  notes  for  July 
9  to  12^  as  is  shown  by  the  following  excerpts  from  the  said  notes : 

July  9,  12.20  p.  m. :  *  *  *  The  depression  of  the  China  Sea  seems  to  continue  moving  very  slowly 
toward   the   Gulf   of   Tongking. 

July  10,  12.10  p.  m.:  The  depression  of  the  preceding  days  seems  to  have  been  almost  stationary  south- 
west of  Hongkong. 

July  11,  11.45  a.  m.:  The  depression  of  the  China  Sea  is  approaching  very  slowly  the  Hainan  Straits, 

moving   apparently   to   north-northwest. 
July  12,  11.45  a.  m. :  The  depression  of  the  preceding  days  lies  over  the  Continent  north  of  Hainan, 

moving  northward. 

The  following  storm  warnings  were  received  from  Hongkong: 

July  9,  9.30  p.  m. :   Typhoon  southwest  of  Hongkong;    direction  of  motion  unknown. 

July  11,  noon:   Typhoon  near  Hainan  Straits,  moving  north. 
July  12,  noon:   Typhoon  on  mainland  north  of  Hainan,  moving  north. 

The  available  data  are  too  scant  to  enable  us  to  give  to  the  track  of  this  depression  a  greater  value 

than  probability.  The  observations  made  on  board  the  steamer  Taishan  while  en  route  from  Swatow 
to  Saigon  may  be  of  some  interest^  especially  as  the  winds  observed  on  the  9th^  10th,  and  11th  agree 

pretty  well,  though  not  entirely,  with  the  supposed  position  of  this  center  of  low  pressure. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAISHAN,"  JULY  g  TO  I2,  igog. 

[Captain,  Mr.  J.  T.  Laing.J 

Date  and  hour. 

Position. 

Pressure. 

Wind. 

Weather. 
Latitude  N. Longitude E. Direction. 

Force. 

July  9: 
8  p.  m   

July  10: 4  a.  m   

Noon  - 

Off  Breal 
o 

22 21 
20 

19J 

19 

181 

18 

171 
16J 15J 

:er  Point. 
o 

115J 

115 

114 

113 113 

112| 

112 

111 

111 

llOf 

mm. 

754.  91 

52.37 

51.61 
50.09 

50.34 
50.09 
50.09 
50.59 

50.34 
51.61 
52.63 

SE 

SE 
SSW 

S 

SE SSW 
WNW SWbyW 

SWbyS 

S 
SSW 

0—12. 

3 

3 
4 
3 

3 
5 
6 
5 

4 
5 
4 

b,  C 

b,  c 
b,  c 

b,  c,  q 

0,  q,  r o;  q,  r 

0,  q,  r 

C,  0 

c,  o b,  c b,  c 

8  p.  m   
July  11: 4  a.  m   

8  a.  m   

Noon  _ 
8  p.  m   

July  12: 
4  a.  m   
Noon 

8  p.  m   

At  the  station  of  Lamko  light-house  (northwest  of  Hainan)  the  winds  came  from  west-north- 
west during  the  whole  afternoon  of  the  10th  and  nearly  throughout  the  succeeding  night,  while  during 

the  11th,  at  least  after  9  a.  m.,  they  blew  from  southwest.  This  seems  to  indicate  that  the  depression 
entered  the  mainland  to  the  north  of  Hainan  before  noon  of  that  day. 

The  first  signs  of  the  second  depression  in  the  China  Sea  were  noticed  by  this  Observatory  in  the 
morning  of  July  17,  and  hence  the  weather  note  for  that  day  stated: 

There  are  signs  of  a  low  pressure  area  over  the  China  Sea  west  of  the  Archipelago. 

At  5  p.  m.  the  following  advice  was  sent  to  the  foreign  central  observatories : 

July  17,  5  p.  m.:  Typhoon  west  of  Luzon,  more  than  100  miles  distant;  direction  unknown. 

Further  information  was  cabled  to  them  on  the  19th : 

July  19,  noon:  Typhoon  over  northern  part  of  China   Sea,   moving  west-northwest. 
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In  the  daily  weather  notes  we  followed  the  course  of  this  typhoon  or  depression  until  the  morn- 
ing of  the  22d,  the  weather  note  of  which  day  stated : 

The  typhoon  of  the  China  Sea  entered  northern  Indo-China  yesterday  afternoon. 

During  these  days  Hongkong  Observatory  favored  us  with  the  following  notices : 

July  19,  noon:  Typhoon  northeast  of  Paracels,  moving  west-northwest. 
July  20,  noon:  Typhoon  in  Hainan,  moving  west-northwest. 
July  21,  11.30  a.  m.:  Typhoon  in  northern  part  of  Gulf  of  Tongl^ing,  moving  west-northwest. 

The  passage  of  this  depression  or  typhoon  by  the  south  of  Hainan  manifested  itself  clearly  at  the 

station  of  Lamko  light-house  by  fresh  to  strong  winds  which  veered  from  north-northeast  to  east-north- 
east, east  and  southeast.     These  observations  form  the  contents  of  the  following  table : 

METEOROLOGICAL  OBSERVATIONS  MADE  AT  LAMKO  LIGHT  STATION,  JULY  ao  AND  2i,  1909. 

Date  and  hour. 

Wind.' 

Weather. Sea. 
Remarks. 

Direction. Force. state. Direction. 

July  20: 
3  a.  ra   
6  a.  m   
9  a.  m   
Noon   

3  p.  m   1   
6  p.  m   
9  p.  m   
Midnight   

July  21: 
3  a.  m   
6  a.  m   
9  a.  m   
Noon    

3  p.  m   
6  p.  m   
9  p.  m   
Midnight   

NE 
NE 
NE .NE 

NNE 
NE ENE 
ENE 

ENE 
E 
SE 
SE 

SE SE 
SE 

SE 

0-12. 

3 
3 
3 
3 

4 
5 
6 

•      6 

6 
6 
6 
4 
4 
4 
4 
3 

C,  V 
0,  V 

0,  V 

0,  m 0,  m 

0^  m 
0,  m 

0,  m 

0,  m 

c,  m c,  m 

c,  m 

c,  m 
c,  m C,  V 
C,  V 

^ 

12.35  p.    m.:  Eain  set  in 
till  2.40  p.  m. 

C 
c 
c 
c 
c 

E 
E 
E 

E 
E 

M 
M 
M 
G 
C 

E 
E 
E 
E 
E 

Thanks  to  the  data  kindly  communicated  to  us  by  the  director  of  the  meteorological  service  of 

Indo-China,  we  are  able  to  present  on  Plate  X  the  configuration  of  isobars  at  4  p.  m.  of  the  21st  and 
to  determine  with  considerable  precision  the  point  where  the  depression  entered  the  northern  part 
of  Indo-China. 

The  last  of  the  three  depressions  was  very  similar  to  the  preceding  in  its  shape  and  extent  as 
well  as  in  its  path.  It,  nevertheless,  had  a  somewhat  greater  westerly  inclination  and,  consequently, 
entered  the  continent  slightly  more  south  than  that  of  the  21st. 

The  Observatory  announced^  the  existence  of  this  depression  to  Hongkong,  etc.,  in  the  evening 
of  the  23d  by  the  following  dispatch : 

July  23,  6  p.  m.:  Typhoon  [or  depression]  over  northern  part  of  China  Sea,  moving  west-northwest. 

During  the  afternoon  of  the  following  day  we  received  this  cablegram  from  Hongkong : 

July  24,  noon:  Typhoon  [or  depression]  north  of  Paracels,  moving  west-northwest. 



232 BULLETIN    FOR   JULY,    1909. 
Plate  X. 
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The  influence  exercised  by  this  depression  on  the  station  at  the  Lamko  light-house  was  on  the 
whole  very  much  like  that  of  the  depression  on  the  20th  and  21st,  as  is  shown  by  the  following  table : 

METEOROLOGICAL  OBSERVATIONS  MADE     AT  LAMKO  LIGHT  STATION,  JULY  24  AND  25,  1909. 

Date  and  hour. 

Wind. 

Weather. 

Sea. 

Remarks. 
Direction. Force. State. 

Direction. 

July  24: 
3  a.  m  , NNE 

NNE 
NNE 
SE SE 

ESE 
ESE 

ESE 

ESE 
ESE 
ESE 

ENE 
ESE 
ESE 
ESE 
ESE 

0-12. 

4 
5 
6 
6 
4 
4 
4 
4 

3 
2 
2 
3 
3 
3 
3 
2 

0,  m,  V 

0,  m,  V 

0,  m,  V 
0,  m,v 

o,v 
o,v 

c,v     • 

C,Y 

c,v 
c,v o,m. 

o,m,v 
0,  m,v 
o,m,v 

o,v 

o,v* 

2  a.  m. :    Rain  set  in  till 
12.30  p.  m. 

11.45  a.  m:  Rain  set  in  till 
6.15  p.  m. 

6  a.  m  _     .  _    M 
R 
R 
M 
M 

E 
E 
W 
W 
W 

9  a.  m       _ 
Noon   

3  p.  m   
6t).  m         
9  p.  m  -     _     _.     _   _ 
Midnight-            _        _     ̂     _ 

July  25: 
3  a.  ni.___    _       __ 
6  a.  m  _  __ G 

G 

C 

E 
E 
E 
E 
E 

9  a.  m-_     _- 
Noon          _    -     _ 

3p.  ni___       __ 
6  p.  m 

9  p.  m 
Midnight—          __     __     _ 

The  probable  tracks  of  the  three  depressions  mentioned  as  having  occurred  in  the  northern 
part  of  the  China  Sea,  are  shown  in  the  lower  half  of  Plate  X. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatiira. — No  es  de  extranar  que,  habiendo  sido  tantas  en  numero  las  depre- 
siones  6  tifones  que  han  influido  este  mes  en  Filipinas,  la  media  mensual  de  la  presion  atmosferica 
sea  en  todas  las  estaciones  inferior  a  la  de  Julio  del  ano  pasado.  La  de  Manila  difiere  de  la  normal 

en  —0.45  mm.  y  de  la  media  mensual  de  Julio  1908  en  —0.77  mm.  Las  mayores  presiones  se  obser- 
varon  el  16  en  la  region  septentrional  del  Archipielago  y  el  19  6  20  en  la  region  meridional.  Las 
presiones  mas  bajas  tuvieron  lugar  el  28  6  29,  6  sea,  durante  el  tifon  que,  segun  veremos  luego, 
atraveso  el  norte  de  Luzon  la  madrugada  del  29. 

La  temperatura  media  mensual  difiere  poco,  asi  de  la  normal  como  de  la  media  de  Julio,  1908. 

Las  de  Aparri  y  Atimonan  son  las  que  se  separan  mas  de  la'  del  ano  pasado ;  sin  embargo,  las  dif  e- 
rencias  no  pasan  de  0.9°  C. 

Precipitacion  acuosa. — Efecto  natural  de  tantas  depresiones  y  tifones  ha  sido  la  abundancia  de 
lluvias  observada  en  un  buen  numero  de  estaciones,  especialmente  en  el  centro  y  norte  de  Luzon. 
Solamente  nueve  estaciones  dan  un  total  de  Uuvia  inferior  al  del  ano  pasado.  Son  notables  las 
cantidades  de  agua  327.7  mm.  y  190.8  mm.  recogidas  en  el  intervalo  de  solas  24  horas  en  Baguio 
y  Vigan  respectivamente  durante  el  tifon  del  28  y  29. 

DEPRESIONES  Y  TIFONES. 

Durante  este  mes  tres  baguios  han  cruzado  la  region  septentrional  de  nuestro  Archipielago  y 
se  ha  notado  ademas  la  influencia  de  tres  depresiones  que  f  ormadas  en  el  Mar  de  China  se  han  movido 

al  W  -6  WN'W  en  direccion  a  Indochina  6  al  Sur  de  China.  Diremos  algo  de  cada  una  de  estas  de- 
presiones 6  tifones,  deteniendonos  de  una  manera  particular  en  precisar  cuanto  sea  posible  aquella 

parte  de  sus  trayectorias  que  por  falta  de  datos  y  sobre  todo  por  interrupcion  de  algunas  lineas 
telegraficas  fue  imposible  senalar  al  tiempo  de  su  ocurrencia. 

EL  TIF6N  de  HAIPHONG,  12  A  16  DE  JULIO  1909. 

•  Este  tifon  pertenece  al  tipo  de  los  que  se  forman  en  el  Pacifico  cerca  de  Filipinas,  pues  ni  las 
observaciones  de  Yap  ni  las  de  Guam  dan  indicios  algunos  de  haberse  sentido  su  influencia  en  las 
Carolinas  Occidentales,  6  Marianas. 

El  primer  aviso  de  tifon  fue  remitido  por  el  Observatorio  de  Manila  a  11  a.  m.  del  12  en  estos 
terminos : 

Dia  12,  11  a.  m. :   Tifon  al  E  de  Luzon,  distancia  mayor  de  300  millas;  direcci6n  desconocida. 

Fue  muy  notable  la  rapidez  con  que  se  movio  este  baguio  viniendo  a  atravesar  el  norte  de  Luzon 

por  el  S  de  Aparri  y  N  de  Tuguegarao  la  maiiana  del  dia  13.  En  este  dia  se  enviaron  estos  tres 
avisos  de  tifon  a  los  servicios  meteorologicos  Extranjeros  del  Extremo  Oriente. 

Dia  13,  9  a.  m. :   Tifon  al  E  de  la  parte  norte  de  Luzon,  distancia  menor  de  300  millas,  movi6ndose  al  NW. 

Dia  13,  mediodla:   Tifon  cruzando  la  parte  de  Luzon,  movi^ndose  al  WNW  6  NW. 

Dia  13,  6  p.  m.:  Tifon  al  WNW  de  Aparri,  movi^ndose  al  WNW. 

Del  Observatorio  de  Hongkong  recibimos  estos  dos  telegramas  el  mismo  dia  13. 

Dfa  13,  11  a.  m.:   Tifon  al  NE  de  Luz6n,  movi^ndose  al  WNW. 

Dfa  13,  1  p.  m. :   Tif6n  en  el  norte  de  Luzon,  movi§ndose  al  WNW. 

En  la  Lamina  TV  damos  un  mapa  de  isobaras  de  Filipinas  y  la  curva  barografica  obtenida  en 
Aparri  durante  el  paso  del  baguio  por  el  sur  de  aquella  estacion.  A  juzgar  por  esta  curva  y  por  la 
poca  fuerza  de  vientos  observada  aun  en  las  estaciones  mas  proximas  al  vortice,  el  tifon  hubo  de 
estar  muy  poco  desarrollado  cuando  atravesaba  el  norte  de  Luzon.  En  ningtin  report  hallamos 
anotada  fuerza  del  viento  mayor  de  8,  escala  Beaufort,  y  aun  esta  maxima  fuerza  solo  se  observe  en 

la  parte  posterior  de  la  tormenta,  cuando  se  hallaba  el  vortice  en  el  Mar  de  China  y  comenzaba  tal 
vez  a  adquirir  mayor  desarrollo. 

Bien  pudo  ser  que  el  tifon  se  hubiese  deformado  al  penetrar  en  la  isla  y  aun  acaso  dividido  en 

dos  centros  parciales.     N"os  inducen  a  suponer  esto  ultimo  los  dos  hechos  siguientes:   (1)  En  Laoag 
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dominaron  durante  toda  la  manana  del  13  vientos  del'iN'E  los  cuales  saltaron  al  SSE  a  1  p.  m.  Esto 
indicaria  que  el  vortice  paso  muy  cerea  por  el  sur  de  dicha  estacion.  Sin  embargo,  el  Observador 
nos  puso  un  telegrama  extraordinario  haciendonos  saber  que,  segtin  telef onema  recibido  de  Cabo 

Bojeador  (unas  16  millas  al  norte-de  Laoag),  el  barometro  habia  bajado  alii  a  743  mm.  siendo  asi 
que  la  minima  de  Laoag  fue  749.90  mm. 

(2)  Los  vientos  observados  en  Laoag  toda  la  manana  del  13  fueron  muy  ligeros  (fuerzas  1  y 

2  de  la  escala  Beaufort),  al  paso  que  los  vientos  del  SSE  que  empezaron  a  soplar  a  1  p.  m.  adqui- 
rieron  bastante  fuerza.  Si  existian  dos  centres  ciclonicos,  uno  al  norte  y  otro  al  sur  de  Laoag,  ya 
se  comprende  que  los  vientos  debidos  a  entrambos  debian  neutralizarse  hasta  que  se  hallasen  aquellos 
en  el  Mar  de  China  y  correspondiesen  a  los  dos,  vientos  del  cuadrante  del  Sur. 

Una  vez  en. el  Mar  de  China  el  tifon  adquirio  mayor  desarrollo,  como  puede  verse  con  la  simple 
comparacion  del  mapa  de  isobaras  de  10  a.  m.  del  14  con  el  de  10  a.  m.  del  dia  anterior.  Para  hacer 

mas  facil  esta  comparacion  damos  dichas  isobaras  en  la  Lamina  IV.  En  la  misma  lamina  publi- 
camos  una  curva  barografica  trazada  por  medio  de  observaciones  horarias  hechas  a  bordo  del  vapor 
Taming. 

Habiendose  hallado  este  barco  dentro  de  la  region  vortical  creemos  sera  de  interes  publiquemos 
en  una  tabla  (vease  el  texto  ingles)  las  preciosas  observaciones  que  nos  remitio  el  Capitan  Mr.  0. 
Sommerville.  Segun  estos  datos,  el  vortice  se  hallaba  a  10.30  a.  m.  del  14  en  los  alrededores  de 

19^°  Lat.  N  y  114^°  Long.  E. 
El  dia  14  envio  el  Observatorio  este  anuncio  de  tifon: 

Dia  14,  11  a.  m.:  Tifon  en  la  parte  N  del  Mar  de  China,  movi^ndose  al  WNW. 

Y  en  la  manana  del  15  se  decia  lo  siguiente  en  la  nota  ordinaria  del  tiempo : 

La  presion  atmosf^rica  se  halla  muy  baja  en  los  alrededores  del  Grolfo  de  Tonking.  El  tif6n  de  los  dias 
anteriores  parece  moverse  al  presente  hacia  el  oeste. 

Del  Observatorio  de  Hongkong  recibimos  los  mismos  dias  14  y  15  estos  avisos  de  tifon: 

Dia  14,  11  a.  m.:  Tifdn  al  SSE  de  Hongkong,  movi6ndose  al  WNW. 

Dia    15,  mediodla:   Tifon  en  la  parte  N  del  Golfo  de  Tonking,  movi6ndose   al   W. 

Sentimos  que  en  la  estacion  de  Faro  Lamko,  N'W  de  Hainan,  no  se  hiciesen  observaciones  baro- 
metricas  durante  este  mes  de  Julio.  Sin  embargo,  la  direccion  y  fuerza  de  los  vientos  alii  observadas 
los  dias  15  y  16  senalan  perfectamente  el  paso  del  vortice  por  el  Sur  y  no  lejos  de  dicha  estacion. 
Vease  la  tabla  meteorologica  que  acompana  el  texto  ingles. 

•Desde  Hainan  se  dirigio  el  baguio  al  norte  de  Indochina  viniendo  a  pasar  por  encima  de  Phu- 
lien  y  Haiphong  entre  4  y  5  a.  m.  del  16.  Gracias  a  la  generosidad  de  M.  J.  Ferra,  Director  del 
Servicio  Meteorologico  de  Indochina,  podemos  publicar  en  la  Lamina  V  la  distribucion  de  isobaras  a 

10  a.  m.  del  16  juntamente  con  las  curvas  barograficas  de  Phulien  y  Haiphong.  Del  report  que  para 
nuestro  uso  se  digno  preparar  M.  A.  Beljonne,  Meteorologista  Auxiliar  del  Observatorio  de  Phulien, 
tomamos  los  siguientes  interesantes  dates  ref erentes  al  tifon  en  la  costa  de  Indochina : 

Hacia  las  8  p.  m.  del  15,  empiezan  k  caer  algunas  gotas,  que  muy  pronto  se  convirtieron  en  lluvia 
torrencial.  A  eso  de  10  p.  m.  el  viento,  siempre  del  NNW,  va  aumentando  en  fuerza.  Una  hora  m^s  tarde, 

el  barometro  comienza  k  bajar  rdpidamente.  El  descenso,  al  principio  de  1.9  mm.  por  hora,  alcanza  pronto 

valores  proximos  d  3  mm.  El  tifon  avanza,  parece  inclinar  su  trayectoria  hacia  el  W  y  tiende  k  penetrar 
en  la  costa  por  el  E  de  Phulien.  La  presion,  en  efecto,  continfia  bajando  muy  r^pidamente  (4.0  mm  de 

2  a  2.30  a.  m.  del  16).  Las  rachas,  constantemente  del  NNW,  aumentan  en  intensidad  lo  mismo  que  la  lluvia. 

El  horizonte  completamente  cerrado.  A  las  3h  30m  el  viento  se  inclina  hacia  el  N^NW  y  luego  sucesiva- 
mente  al  N^NE  y  NE;  soplan  atin  rachas  violentas  que  se  debilitan  casi  stibitamente  hacia  las  4.20  a.  m. 

En  este  momento  el  barometro  cesa  de  bajar.  Alcanza  la  minima,  725.3  al  nivel  del  mar  la  que  conserva 
hasta  las  4.40  a.  m.  Durante  este  tiempo,  aunque  d  intervalos  hay  pequenas  r^fagas,  la  lluvia  se  reduce  k 
algunas  gotas  y  pasan  algunos  minutos  de  calma  relativa.  La  variacion  de  los  vientos  en  los  alrededores 
del  centro  f u6  la  siguiente : 

El  16  de  2.40  d  3.10  a.  m.— NW. 

El  16  de  3.10  §l  3.28  a.  m.— NNW. 

El  16  de  3.28  d  3.33  a.  m.— N  i  NW. 
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El  16  de  3.33  k  3.35  a  m. — Dos  minutos  de  rachas  del  NNE  violentas. 

El  16  de  3.35  d  3.40  a.  m.— N  i  NE  rdfagas  violentas. 

El  16  de  3.40  Sl  4.50  a.  m. — NE,  violento  primer  o,  con  oscilaciones  hacia  el  ENE  despu6s,  stibitamente 
muy  d^biles  de  4h  20m  a  4h  40m    (calma  relativa). 

El  16  de  4.50  ̂   4.52  a.  m.— Dos  minutos  de  rachas  de  NE  i  E. 

El  16  de  4.52.— S  i  SE.     Se  reanuda  la  tempestad. 

En  el  momento  del  paso  del  centro,  mientras  que  la  lluvia  era  escasa,  solo  algunas  gotas,  presentose 

el  fenCmeno,  bastante  raro,  de  la  elevacion  de  la  temperatura.  El  termometro  pasa  de  22.7°  d  25.0°  entre 
3^.4  J  4h.9  confirmando  en  parte  la  hipotesis  del  movimiento  descendente  local  y  excepcional  del  aire  de  las 

regiones  elevadas,  que  se  manifestaria  probablemente  por  encima  de  la  calma  central.*  Hacia  las  5  p.  m. 
pues,  avanza  la  fase  posterior  del  tifon.  El  viento  que  ha  saltado  bruscamente  al  S  i  SE  sopla  otra  vez  con 
rachas  violentas.  El  baro metro  sube  de  nuevo,  al  principio  con  rapidez,  el  ascenso  alcanza  de  3.5  mm  ^ 

4.8  mm  por  hora,  sube  luego  mSs  lentamente.     *     *     * •  ♦  ♦  *  «  *  * 

Las  m^ximas  velocidades  del  viento  se  obtuvieron  en  el  Observatorio  el  dia  16.  En  la  parte  anterior  del 

tif6n  entre  3  y  4  a.  m.  los  vientos  de  NNW  a  NE  alcanzaron  la  velocidad  140  kilometros  por  hora,  6  sea,  cerca 

de  40  metros  por  segundo  (38.9  m).  En  la  parte  posterior  entre  7  y  8  a.  m.  registramos  para  vientos  de  la 

parte  del  sur  124  kilometros  por  hora,  6  sea,  34.4  metros  por  segundo.  A  intervalos  algunas  rachas  de  poca 
duracion  parece  llegaron  d  ser  de  50  metros  por  segundo. 

M.  Berny,  observador  de  Haiphong,  hace  la  siguiente  descripcion  del  paso  del  baguio  sobre  su 
estacion. 

El  viento  comenzo  d  soplar  como  fuerte  brisa  del  NNW  desde  6  p.  m.  del  15  y  alcanzo  su  maxima  inten- 

sidad  en  direccion  NE  t  eso  de  4^  40m  a.  m.-  del  16,  hora  en  que  se  calmo,  pero,  para  volver  a  soplar  con 
igual  violencia  que  antes  d  5  a.  m.  y  con  direccion  SSE.  A  4h  30m  a.  m.  se  registro  la  minima  barom^trica 
725.7  mm. 

Vamos  a  terminar  la  discusion  de  este  baguio  indicando  su  velocidad  de  traslacion  desde  que 
penetro  en  Filipinas  hasta  que  se  intemo  en  el  Continente.  Para  ello  hemos  tornado  las  siguientes 

posiciones  del  vortice:  10  a.  m.  del  13  (menor  distancia  de  Aparri),  10.30  a.  m.  del  14  (menor  dis- 
tancia  del  vapor  Taming),  mediodia  del  15  (en  Hainan  al  SW  de  Lamko),  4.30  a.  m.  del  16  (menor 
distancia  de  Phulien)  y  10  a.  m.  del  16  (al  NW  de  Hanoi).  Las  velocidades  halladas  son  las 

siguientes : Millas 

por  hora. 10  a.  m.  del  13  k  10.30  a.  m.  del  14    16.3 

10.30  a.  m.  del  14  k  mediodia  del  15    11.0 

Mediodia  del  15  a  4.30  a.  m.  del  16    10.1 

4.30  a.  m.  del  16  d  10  a.  m.  del  mismo  dla    12.9 

Si  consideramos,  pues,  toda  la  trayectoria  descrita  por  este  tifon  en  los  tres  dias  completos  com- 
prendidos  entre  10  a.  m.  del  13  y  10  a.  m.  del  16,  tenemos  una  velocidad  media  de  12.6  millas  por 
hora. 

EL  TIF6N  del  canal  de  BALINTANG,  24  A  29  JULIO  1909. 

Este  tifon  pertenece  en  cuanto  a  su  origen  al  mismo  tipo  que  el  anterior.  Se  formo  el  dia  24 
en  el  Pacifico  al  E  y  no  muy  lejos  de  la  parte  central  de  Filipinas.  El  24  y  25  se  noto  bien  su 
influencia  en  Visayas  y  Mindanao  con  vientos  algo  frescos  y  racheados  del  tercer  cuadrante,  y  algunas 
Uuvias  y  ligero  descenso  de  los  barometros. 

El  Observatorio  envio  a  Hongkong,  etc.,  el  primer  anuncio  de  tifon  a  11  a.  m.  del  25  en  estos 
terminos : 

Dia  25,   11   a.  m. :   Tif6n  al  E  de  Luzon,  distancia  menor  de  300  millas,  movi^ndose  al  NNW. 

^  [Nota  por  el  Sr.  A.  Beljonne.]  V^ase  Angot,  "Traite  de  M6t6orolgie."  La  elevaci6n  de  temperatura,  en 
el  momento  de  pasar  el  centro,  fue  observada  igualmente  en  Haiphong  como  lo  testifica  la  curva  del  termo- 

metro registrador  de  esta  estacion,  el  cual  de  S^  k  4^  proximamente  paso  de  24.9°  k  26.4°.  Al  hallarnos  en 
el  centro,  las  nubes  ban  debido  reducirse  simplemente  a  una  capa  mds  tenue.  En  efecto,  personalmente 

no  hemos  notado  el  esclarecerse  del  cielo  que  se  ha  convenido  en  llamar  "el  ojo  de  la  tempestad,"  ni  se  ha 
yisto  estrella  alguna  en  Phulien  en  este  momento.  Si  ha  habido  elevacion  de  temperatura,  no  se  ha  producido, 

por  el  contrario,  disminuci6n  de  humedad.  Los  higr6metros  registradores  del  Observatorio  marcaban  el  grado 
d«  laturacidn. 
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Segun  puede  verse  en  la  trayectoria  que  damos  en  la  lamina  VI,  el  baguio  conservo  la  direccion 

al  N'NW  hasta  la  nianana  del  26  en  que  se  inclino  decididamente  al  W.  Sin  embargo,  a  11  a.  m.  del 
26  contando  solo  con  las  observaeiones  de  Filipinas,  Formosa  y  Liukiu,  pero  no  con  las  de  las  Islas 
Batanes,  creyo  el  Observatorio  que  el  baguio  tendla  mas  bien  a  recurvar  hacia  el  Japon  y  asi  envio 
este  aviso  de  tifon: 

Dia  26,  11  a.  m.:  Tifon  al  E  del  canal  de  Balintang,  moviendose  al  N. 

Del  Observatorio  de  Hongkong  recibimos  el  25  y  26  estos  telegramas : 

Dia^  25,   12.30  p.  m.:   Tifon  al  E  de  Luz6n,  moviendose  al  NW. 
Dia  26,   12.30  p.  m. :    Tifon  al  E  del  canal  de  Balintang,   moviendose   al    NW. 

El  dia  27  no  nos  cabia  la  menor  duda  de  que  el  tifon  habia  atravesado  el  canal  de  Balintang 
moviendose  muy  inclinado  al  W  y  asi  enviamos  a  Hongkong  y  demas  Servicios  Meteorologicos  del 
Extremo  Oriente  este  telegrama: 

Dia  27,   1   p.  m. :    Tifon  al  W  del  canal  de  Balintang,   moviendose    al   W   6    WNW. 

Para  que  nuestros  lectores  puedan  ver  por  si  mismos  como  el  vortice  atraveso  el  canal  de  Balin- 
tang por  el  sur  de  Santo  Domingo^  Islas  Batanes,  damos  en  la  Lamina  YII  la  distribucion  de  isobaras 

a  2  p.  m.  y  10  p.  m.  del  26  y  6  a.  m.  del  27. 

El  dia  28  se  habia  complicado  notablemente  el  estado  de  la  atmosfera  en  los  alrededores  del 
norte  de  Luzon  y  sur  de  Formosa,  haciendo  muy  dif icil  precisar  la  direccion  del  tifon.  Por  una  parte 
el  barometro  de  Hokoto  (Islas  Pescadores)  marcaba  una  altura  menor  y  una  bajada  mas  notable 
que  el  de  Koshun,  lo  cual  inducia  a  sospechar  que  el  baguio  se  inclinaba  al  norte:  pero  por  otra 
se  observaba  un  descenso  tan  marcado  en  los  barometros  de  la  costa  occidental  del  norte  de  Luzon 

que  6  se  hacia  preciso  admitir  la  existencia  de  un  nuevo  centro  ciclonico  6  debia  suponerse  para  el 
tifon  de  los  dias  anteriores  una  inclinacion  de  la  trayectoria  al  SW.  Y  como  quiera  que  esta  ultima 
suposicion  parecia  la  mas  probable  dado  que  se  ban  dado  algunos  casos,  aunque  raros,  de  tifones 
moviendose  al  SW  6  WSW  en  el  Mar  de  China/  en  el  canal  de  Formosa  y  aun  en  el  Pacifico  al  E  6 
ISTE  de  Formosa,  nos  resolvimos  a  emitir  nuestra  opinion  de  que  la  trayectoria  del  baguio  se  habia 
inclinado  al  SW.  El  Observatorio  de  Hongkong,  tal  vez  por  no  poseer  tantos  datos  como  nosotros, 
sobre  todo  de  la  costa  occidental  de  Luzon,  6  quiza  por  dar  mas  peso  a  la  altura  barometrica  de 
Hokoto  (Pescadores)  se  contento  con  decir  el  mismo  dia  28  que  el  tifon  se  hallaba  al  NW  de  Luzon 
moviendose  al  W,  y  a  1  p.  m.  del  29  lo  situo  de  nuevo  al  W  del  canal  de  Balintang,  pero  estacionario. 

Desde  la  tarde  del  28  quedo  el  Observatorio  incomunicado  con  el  norte  de  Luzon  haciendose 
con  esto  enteramente  imposible  la  manana  del  29  el  trazar  ni  siquiera  con  alguna  probabilidad  la 
distribucion  de  isobaras  en  la  region  septentrional  de  nuestro  Archipielago.  Parecia  cierto  que  debian 
admitirse  dos  centros  ciclonicos;  pero  no  habia  medio  de  situarlos  y  menos  de  dar  su  direccion. 

Por  los  datos  que  recibimos  despues  se  vio  que  uno  de  estos  centros  cruzo  el  norte  de  Luzon 
moviendose  de  W  a  E ;  y  este  f ue  el  que  senalaban  las  observaeiones  de  Liukiu  y  de  Formosa  la  manana 
del  30  al  E  del  canal  de  Bashi  moviendose  al  NE. 

Que  no  se  pueda  identificar  este  centro  cicl<)nico  con  el  que  atraveso  el  canal  de  Balintang  el 

26  y  27  lo  prueba  el  hecho  de  ser  tan  diferente  la  forma  y  extension  del  uno,  de  la  forma  y  exten- 
sion del  otro,  como  puede  verse  comparando  las  isobaras  de  la  Lamina  VII  con  las  de  la  Lamina  VIII. 

A  mas  de  que  seria  un  caso  nunca  antes  observado  en  Filipinas  que  un  baguio  se  dirija  al  W  primero, 

al  SW  despues,  y  por  ultimo  volviese  enteramente  atras  en  direccion  al  E.  Nos  parece  esto  tan  ab- 
surdo  que  unicamente  lo  podriamos  admitir  en  caso  de  poseer  multitud  de  observaeiones  que  no  diesen 
lugar  a  la  menor  duda.  Por  otra  parte  como  las  observaeiones  de  Hokoto  de  la  noche  del  27  y  de  los 
dias  28  y  29  parecen  indicar  la  existencia  de  un  centro  ciclonico  mas  6  menos  desarrollado  en  el  canal 

de  Formosa,  creemos  poder  suponer  con  bastante  probabilidad  que  el  tifon  del  canal  de  Balintang 
recurvo  hacia  el  norte  al  W  del  canal  de  Bashi  viniendo  a  deshacerse  en  el  canal  de  Formosa,  y  que 
el  otro  baguio  de  que  hablaremos  luego  se  formo  en  el  Mar  de  China  del  27  al  28  al  W  del  norte  de 
Luzon. 
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EL  TIF6n  del  N  DE  LUZ6n,  27  JULIO  A  2  AGOSTO   1909. 

Segun  queda  indicado,  creemos  se  formo  este  bagnio  del  27  al  28  en  el  Mar.  de  China^  6  sea, 
al  lado  izqnierdo  del  otro  tifon  del  canal  de  Balintang.  Tenemos,  pues,  aqui  el  caso  de  nn  ciclon 
secundario  que  vino  a  ser  pronto  independiente  y  de  mucho  mayor  intensidad  y  extension  que  el  ciclon 
principal.  La  forma  de  las  isobaras  de  6  a.  m.  del  27  (Lamina  YII)  es  parecida  a  la  que  suele 

observarse  en  Europa  cuando  se  prepara  la  formacion  de  un  centro  secundario.^  Sin  embargo,  hemos 
de  confesar  que  estas  isobaras  las  hemos  trazado  con  dates  relativamente  pocos  y  asi  no  podemos 
darles  mas  que  un  valor  provisional  y  algo  probable. 

ISTo  es  nuestro  intento  ahora  entrar  aqui  en  una  completa  discusion  de  este  baguio  tan  excep- 
cional  en  su  formacion  como  en  su  trayectoria  la  cual  damos  en  la  Lamina  YI.  Solo  pretendemos 
dar  a  nuestros  lectores  abundancia  de  dates  para  que  puedan  por  si  mismos  ver  en  que  nos  fundamos 
al  trazar  la  parte  de  la  trayectoria  de  este  tifon  a  traves  de  la  Isla  de  Luzon.  La  otra  parte  de  la 
trayectoria  desde  el  B  de  los  canales  Balintang  y  Bashi  no  ofrece  dificultad  alguna  teniendo  a  la  vista 
los  mapas  diaries  publicados  por  el  Observatorio  de  Tokio. 

En  el  texto  ingles  damos  en  primer  lugar  en  una  tabla  las  observaciones  hechas  en  Yigan  y 
Laoag  por  las  cuales  se  vera  el  paso  del  vortice  por  el  norte  de  la  primera  estacion  y  sur  de  la 

segunda.2  Ademas,  en  la  Lamina  YIII  publicamos  la  distribucion  de  isobaras  a  10  p.  m.  del  27,  10 
p.  m.  del  28  y  6  a.  m.  del  29. 

Por  ultimo,  en  la  Lamina  IX  hemos  reunido  las  curvas  barograficas  que  creemos  han  de  ser  de 
especial  interes  para  el  estudio  de  este  tifon,  es  decir,  las  de  Yigan,  Laoag,  Aparri,  Tuguegarao, 
Echagiie  y  Santo  Domingo  de  Basco  (Islas  Batanes). 

El  vapor  Taming,  en  viaje  de  Hongkong  a  Manila,  sintio  algo  la  influencia  de  este  baguio  segun 

se  echara  de  ver  examinando  las  observaciones  que  nos  remitio  el  capitan  de  dicho  barco  y  que  pu- 
blicamos en  una  tabla  en  el  texto  ingles. 

Para  que  mejor  se  vea  todavia  como  el  vortice  despues  de  haber  penetrado  en  Luzon  por  entre 
Yigan  y  Laoag  se  dirigio  casi  al  E  y  vino  a  pasar  unas  cuatro  horas  mas  tarde  por  entre  Aparri  y 
Tuguegarao,  hemos  reunido  en  otra  tabla  (vease  el  texto  ingles)  las  principales  observaciones  hechas 
en  estas  dos  ultimas  estaciones  los  dias  28,  29  y  30. 

En  el  ultimo  mapita  de  la  Lamina  YIII  va  la  distribucion  de  isobaras  a  2  p.  m.  del  29.  Por 
ellas  se  ve  que  el  tifon  despues  de  haber  cruzado  la  Isla  de  Luzon  empezo  a  moverse  luego  al  NE, 
direccion  que  conserve  hasta  llegar  al  E  de  la  parte  septentrional  de  las  Islas  Liukiu  en  donde  recurvo 
al  NW;  de  suerte  que  despues  de  moverse  a  lo  largo  de  las  costas  occidentales  de  Kiusiu  y  Korea 
se  interno  en  la  Manchuria  el  dia  2  de  Agosto. 

Esta  trayectoria  es  en  verdad  muy  anormal.  De  ley  ordinaria  los  tifones  se  mueven  primero 
al  W  6  NW  y  6  bien  conservan  esta  direccion  hasta  que  se  deshacen  en  el  Continente,  6  recurvan  al 
]Sr  y  ISTE.  En  el  caso  presente,  al  contrario,  el  tifon  se  movio  primero  al  E  y  NE  y  recurvo  luego 
al  N  y  NW.  Tal  vez  en  alguna  otra  ocasion  procuremos  examinar  cuales  pueden  haber  side  las 
causas  de  una  trayectoria  tan  extraordinaria. 

Terminamos  lo  referente  a  este  baguio  copiando  los  siguientes  avisos  de  tifon  que  dio  el  Obser- 
vatorio sobre  este  tifon  desde  que  se  le  pudo  situar  al  NE  de  Luzon: 

Dla  29,  mediodia:    Tifon  al  NE   de   Luz6ii;    direccion  desconocida. 
Dia  30,  10.50  a.  m.:   Tif6n  al  E  del  canal  de  Bashi  movi^ndose  al  NE. 

Dia  31,   10.40  a.  m. :   Tifon  al  E  de  Naha    (Islas  Liukiu)    movi^ndose  al  NE. 

^V6ase   Angot   "Trait6   El^mentaire   de   M^t^orologie"  p%s.  317  t  320. 
^  El  vortice  hubo  de  pasar  por  encima  6  muy  cerca  del  puerto  de  Salomague  en  donde  tuvo  lugar  el  naufragio 

del   vapor   "Buen  Viaje". 
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TRES  DEPRESIONES  EN  EL  MAR  DE  CHINA. 

El  Observatorio  de  Manila  anuncio  este  mes  otras  tres  depresiones  en  el  mar  de  China,  las 
euales  no  parece  llegasen  a  adquirir  gran  desarroUo. 

La  primera  fue  anunciada  a  Hongkong  etc.  eon  los  siguientes  telegramas: 

Dia  7,  mediodfa :  Area  de  baja  presion  en  la  parte  N  del  Mar  de  China.  Es  posible  se  desarrolle  en 
ella  un  tifon  al  ENE  6  NE  de  Paracels. 

Dla  8,  11.40  a.  m.:   Depresion  en  la  parte  N  del  Mar  de  China. 

El  curso  ulterior  de  esta  depresion  fue  seguido  por  el  Observatorio  en  las  notas  ordinarias  del 
tiempo  de  los  dias  9,  10,  11  y  12,  segun  podra  verse  por  las  partes  de  dichas  notas  que  copiamos  a 
continuacion : 

Dfa  9,  12.20  p.  m.:  *  *  *  La  depresion  del  Mar  de  China  parece  contintia  movi^ndose  muy  len- 
tamente  hacia  el  Golfo  de  Tongking. 

Dia  10,  12.10  p.  m.:  La  depresion  de  los  dias  anteriores  parece  haber  estado  casi  estacionaria  al  SW 
de  Hongkong. 

Dia  11,  11.45  a.  m. :  La  depresion  del  Mar  de  China  se  va  acercando  muy  desjpacio  al  estrecho  de 
Hainan  moviendose  aparentemente  al  NNW. 

Dia  12,  11.45  a.  m.:  La  depresi6n  de  los  dias  anteriores  se  halla  en  el  Continente  al  N  de  Hainan  mo- 
viendose hacia  el  N. 

De  Hongkong  recibimos  los  siguientes  avisos  de  tifon  los  dias  9,  11  y  12. 

Dia  9,  9.30  p.  m.:   Tifon  al  SW  de  Hongkong;  direceion   desconocida. 
Dia  11,  mediodia:    Tif6n  cerca  del  estrecho  de  Hainan  moviendose  al  N. 

Dia    12,   mediodia:    Tif6n   en  el   Continente   al   N  de  Hainan  moviendose  al  N. 

Pocos  son  los  datos  que  poseemos  para  poder  dar  a  la  trayectoria  de  esta  depresion  un  valor 
mas  que  algo  probable.  Las  observaciones  hechas  a  bordo  del  vapor  Taishan  en  viaje  de  Swatow 

a  Saigon  pueden  ser  de  algun  interes  toda  vez  que  los  vientos  observados  los  dias  9,  10  y  11  obede- 
cian  bastante,  aunque  no  del  todo,  a  la  supuesta  posicion  de  este  centre  ciclonieo.  En  la  estacion 
del  Faro  Lamko  (NW  de  Hainan)  los  vientos  soplaron  del  WNW  toda  la  tarde  del  10  y  casi  toda 

la  noche  siguiente,  y  del  SW  el  dia  11,  al  menos  desde  9  a.  m.  Esto  parece  suponer  que  la  depresion 

penetro  en  el  Continente  al  N"  de  Hainan  antes  de  mediodia  del  11. 
Los  primeros  indicios  de  la  segunda  depresion  del  Mar  de  China  fueron  notaflos  por  este  Obser- 

vatorio la  manana  del  17  y  asi  se  dijo  en  la  nota  ordinaria  del  tiempo  de  dicho  dia: 

Hay   indicios   de  un   drea  de  baja   presion  en   el  Mar  de  China  al  W  de  Filipinas. 

El  mismo  dia  17  a  5  p.  m.  se  envio  a  Hongkong  etc.  este  aviso  de  tifon : 

Tifon   al   W   de   Luzon,    distancia   mayor   de    100  millas:    direceion   desconocida. 

El  19  a  mediodia  se  telegrafio  de  nuevo  en  estos  terminos: 

Tifon  en  la  parte  N  del  Mar  de  China,  moviendose  al  WNW. 

En  las  notas  ordinarias  del  tiempo  de  los  dias  siguientes  se  fue  siguiendo  el  curso  de  este  tifon 
6  depresion  hasta  la  manana  del  22  en  que  se  decia  lo  siguiente : 

El  tif6n  del  mar  de  China  penetro  ayer  en  el  N  de  Indochina. 

El  Observatorio  de  Hongkong  nos  remitio  a  su  vez  estos  telegramas: 

Dia  19,  mediodia:   Tifon  al  NE  de  Paracels  moviendose  al  WNW. 

Dia   20,   mediodia:    Tifon   en   Hainan   moviendose  al  W^NW. 
Dia  21,  11.30  a.  m.:   Tif6n  en  la  parte  N  del  Golfo  de  Tongking  moviendose  al  WNW. 

El  paso  de  esta  depresion  6  tifon  por  el  S  de  Hainan  fue  notado  perfectamente  en  la  estacion 
de  Faro  Lamko  con  vientos  frescos  y  fuertes  que  rolaron  del  ISTNE  al  ENE,  E  y  SE.  Yease  la 
tabla  que  publicamos  en  el  texto  ingles. 

Gracias  a  los  datos  que  nos  ha  facilitado  el  Director  del  Servicio  Met^rologico  de  Indochina 
podemos  ofrecer  a  nuestros  lectores  en  la  Lamina  X  la  distribucion  de  isobaras  a  4  p.  m.  del  21  y 

senalar  con  bastante  precision  el  punto  por  donde  penetro  la  depresion  en  el  N"  d.e  Indochina. 
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La  ultima  depresion  fue  muy  parecida  a  la  anterior  asi  en  su  forma  y  extension  como  en  su 

trayectoria.  Se  movio,  sin  embargo,  algo  mas  inclinada  al  W  y  por  eonsiguiente  penetro  en  el  Con- 
tinente  algo  mas  al  S  que  la  del  dia  21. 

El  Observatorio  la  anuncio  la  tarde  del  23  a  Hongkong,  Phulien,  etc.  con  este  telegrama: 

Dia  23,  6  p.  m. :  Tifon  (6  depresion)  en  la  parte    N  del  Mar  de  China,  movi^ndose  al  WNW. 

Del  Observatorio  de  Hongkong  recibimos  el  siguiente  aviso  de  tifon  la  tarde  del  24 : 

Dia  24,  mediodia:  Tifon    (6  depresion)    al  N.  de  Paracels  moviendose  al  WNW. 

La  influencia  que  ejercio  esta  depresion  en  la  estacion  del  Faro  Lamko  fue  en  un  todo  seme- 
Jante  a  la  de  la  depresion  del  20  y  21.     Veanse  las  observaciones  en  el  texto  ingles. 

Las  trayectorias  de  estas  tres  depresiones  formadas  en  el  parte  norte  del  Mar  de  China  pueden 
verse  en  la  Lamina  X. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY^ 

[<^  =  14'  34'  41"  N:  X=120*'  58'  33"  B;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Date. 
Pres- 

sure, 

mean. 

Air  temperature. 2 
Underground  temperature. 

Rela- 

Evaporation.2 

Mean. 

Maxi- 

mum. 

Mini- 

mum. 

0.25  meter. 0.50  meter. 
1.50 

meters. 

2.50 

meters. 
tive 

humid- 

ity, 

mean. 

pres- 

sure, 

mean. 

Free 

expo- 

sure, 

total. 

Shelter, 

total. 

8  a.  m. 2  p.  m. 8  a.  m. 2  p.  m. 8  a.  m. 
8  a.  m. 

mm. 

757.15 
56.23 
56.76 
57.41 
57.41 
57.56 
57.04 
57.43 
57.71 
57.35 
56.89 
56.57 
56.77 
57.92 
58.70 
59.29 
57.24 
57.23 
58.76 

58.91 58.08 

57.35 
57.23 
56.29 
55.66 
54.96 
54.43 
52.17 
52.17 

56.72 
57.47 

26.3 
26.7 
26.3 
25.6 
27.1 
25.8 

25.9 
25.5 
25.6 26 

27.4 
26 25 

25.4 
26.6 

25.4 
25.4 
26.7 

26.5 
25.5 
25.2 

26.4 
26.9 
26.5 
26.3 
26.1 
25.2 
25.8 

26 
25.5 
27.3 

31.5 
33.3 
33.2 
29.9 
32.6 
29.2 
29.7 30 
30 

30.8 

31.2 29.5 

28.6 
29.7 
32.2 
32.1 
29.5 

32.4 
32.3 
30.1 
30.0 
31.7 
32.9 
31.5 
29.7 

28.2 26.7 
28.5 

27.8 
28.9 

31.2 

22.4 
22.6 
22.6 
22.7 
23.1 
23 

22.9 
23.5 

22.4 

22 
24 
23.3 
23 

22.5 
22.5 

21.9- 

23 

22.7 
23 22.5 
22.9 

22.3 

23.2 23.6 
23.8 

23.4 
23.6 

24.4 
22.6 

22.9 
23.5 

29.4 
29.4 
29.6 29 

29 29.3 29 

28.9 28.8 
28.3 

28.9 
29.1 
28 
28 

28.1 
28.6 28.6 

28.4 

29 

28.5 

27.9 
28 

28.7 29.1 29 

28.4 

27.4 26.8 

26.7 
26.4 
27 

29.8 

30.8 
30.8 29.5 
30.1 29.8 
29.7 

29.6 
29.7 
30.1 

30.5 29.4 29 

29.1 
30 
30 29.9 

30 

30.2 29.7 
29 

29.6 

30.4 
30.4 29.3 

28.4 
27.1 26.9 

26.2 26.4 
28.2 

30.1 
30.1 
30 

29.9 29.7 

29.9 
29.7 
29.7 

29.5 
29.5 

29.6 
29.7 29.2 29 
29 

29.3 29.4 

29.3 
29.3 
29.4 29 

28.8 

28.9 
29.1 
29.4 29 

28.7 28 

27.7 
27.3 

27.3 

30.2 30.3 
30.4 30.1 30 
30 

29.9 
29.7 

.29.8 

29.7 29.8 

29.7 

29.4 29.4 
29.4 
29.5 
29.5 29.6 

29.6 
29.5 

29.1 

29 29.2 
29.4 

29.4 

29 
28.4 27.9 
27.4 

27.4 27.7 

29.8 
29.8 
29.7 
29.7 29.6 

29.6 29.6 29.6 
29.6 

29.6 
29.6 
29.5 
29.4 
29.3 
29.3 

29.4 29.3 
29.3 

29.3 29.3 

29.2 29.3 

29.2 29.2 29.2 

29 
29 28.9 
28.8 
28.9 
28.8 

29 

29.1 
29 

29 
29 
29 
29 

29 
29 
29 

29.1 

29 

29
- 

29 
29 
29 

29 

29.2 

29 

29 
29 
28.9 

29 
29 
29 
29 
28.9 28.9 

28.9 
28.9 

28.9 

Per  ct. 

84.1 
81.4 85.6 

90 

83.8 

84.2 

86 

89.5 
85.8 

86.2 
79.7 84.8 
89.8 

87.4 82.9 
86.8 
90.5 

84.4 86 
88.8 

90 
86.3 
85.6 
86.7 

87.3 
89.4 93.1 
90.3 
88.6 
92 

86.7 

mm. 
21.2 

21 

21.6 
21.9 

22.2 
20.8 21.3 

21.7 20.8 

21.3 21.5 

21.1 

21.2 
20.9 
21.1 20.8 

21.8 21.7 

21.9 

21.4 
21.3 
21.8 
22.3 
22.1 
22.1 
22.4 
22.1 22.3 

22.1 22.3 

23.3 

mm. mm. 

1.7 
2 

1.4 
.9 

1.9 1.4 
1.5 

1 

1.4 

1.8 
2.4 
1.6 
.9 

1.3 2.1 

1.5 

.8 

2.9 

1.5 1.4 
1.1 

1.8 
1.5 
1.3 

1.5 1.5 

.4 

1.9 

1.4 

1.7 
1.6 

2   
3   
4      _  _ 
5   
6 
7  _   
8   
9_               

10  _      
11        
12   
13        
14      ______ 
15      _  _    -         
16      __ 
17   
18   
19           
20        _    _  . 
21      _        __      _ 
22      _ 23 

24   
25   
26         
27  -_ 
28          
29   
30         
31        

Mean   
Total 

756. 87 26.1 30.5 

23 

28.4 
29.3 29.2 29.3 

29.3 

29 

86.9 

21.7 

1.5 

47.1 

Departure  from 
normal  __ 

—  .45 

—  1 

—  .3 —  .7 

+  2.2 

—  .7 

— ._-  .j                1                1                1           . 1                1                1                1        -  - 

Date. 

Wind. Clouds. 

Sun- 

shine. 

Rain, 

24  hours 

begin- 

ning 

mid- 

night. 

Miscellaneous. 
Prevailing 
direction. 

Total 

move- 
ment. 

Maxi- 

mum 

hour- 

veloc- 

ity. 

Direction 
at  the 
time  of 

the  maxi- mum 
velocity. 

Amount, 

mean. 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1      ___ 
SE,  NE NE 

N 

ESE NW 

Variable 

SE ESE ESE,S 

E 
WSW 

NW,  WSW 
SW  quad. 
SE  quad. 

ESE 
W 

Variable 
SE  quad. 

S  quad. SW 
WNW 
SW 

ENE,  SE 
ENE 

NW  quad. 
WSW 
ssw 
ssw 
WSW 
SW 
SW 

Km. 
134.5 
180 
167 
130 
164 
111.5 

106.5 
123.5 
152 
106.5 
281 

317.5 
268.5 91 

156.5 
180 
81.5 157 

151.5 
252.5 
148 
155 

99 

84.5 198 431 

561.5 
632.5 
899 278 
173 

Km. 

15 19 

16 

16 
14.5 
9 15.5 

17.5 

19 
20 
34.5 

34 

34.5 
10 

14 

22.5 

10.5 
19.5 27 

36 
13 18.5 
14.5 
10.5 
29 

35.5 40 

36.5 

51 24 21 

NNW 

NNW 
NW NW 
NW 

WNW 

SE SW WSW 
WNW 
WSW 
WSW 

WSW ESE 

W 
NW 
N SW 

WSW 
WSW 
SW 

SW 

SE WSW 
Why  S 

WSW 

SW SSW 
WSW 

SW 
SW 

0-10. 

8.1 
4.8 
5.9 

9.4 
7.4 9.3 
9.9 
9.8 
9.8 
9.6 
9.5 

8.7 9.8 9.8 

9.2 
6.9 
9 
7.9 
8.9 
9 

7.7 
8 

8.2 9.2 
9.5 10 

10 

10 
10 
9.8 
6.8 

A.-Cu.              E 
Ci.-S.             NE 
Ci.-S. 
Ci.-S. 
Ci.-S.       S  by  E 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
A.-Cu.               E 
Ci.-S.             NE 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S.                S 

Ci.-S. 
Ci.-S.      E  by  N 

Ci.-S. 

Ci  -S 

Ci*.-s'.   NEbyN 

Ci.-S.                E 
Ci.-S. 
Ci.-S.              SE 
Ci.-S.             NE 

Cu.-N.              E 
Cu.                  SE 
CU.-N.            SE 

Cu.                  SE 
Cu.-N.              E 

Cu.                    E 
Cu.                    E 
S.-Cu.           SSE 
Cu.-N.           SW 
S.-Cu.      E  by  S 

Cu.                SW 
Cu.-N.  W  quad. 
Fr.-N.            SW 

Cu.               SSE 
Cu.                 NE Cu. 

CU.-N.          ESE 
Cu.-N.     S  by  E 
S.-Cu.                S 
Cu.-N.       WSW 
Cu. 

Cu.-N.              E 
Cu.               ESE 
Cu.               ESE 
Cu.             WSW 
Fr.-N.            SW 
Fr.-N.           SW 
Fr.-N.            SW 
Fr.-N.        WSW 

N.                    W 
Cu.                   W 

h.   m. 3  20 

7  20 
6  35 
0  05 

5  15 

0  45 
1  20 
0  30 

0  00 1  45 
4  00 

0  45 
0  00 
0  05 

5  20 5  40 

0  55 
4  50 

1  15 2  45 

3  10 
6  05 6  20 4  45 

1  50 

0  00 

0  00 
0  00 
0  00 
1  10 

6  50 

mm. 
=°  do  a.  T  0°  p. 

=  T  a.  •  O  p. 

=  a.  e  O  #2  p. 
=°a.ep.#oa.p. 
=°0°a.T«P. 
=°  0°  a.  •  a.  p. 

=°«°0°a.  dop. 
d  a.  p. =odO°a.T«P. 
=  0°  a.  p  p. 

=  a.  j-^  •  p.  o 

ftsin =°  O  a.  r^  p. 

=  O  a.  r^  do  p. 
=°  a.  T  •  p.  O  ̂  

^^a.O/'^p.O*^ 

^°  m  a.  p. 

/:°  #  T  a.  p. T  a.  q°  a.  p. 

O  a.  q  a.  p. 
/'°  #  a.  d  vt^  p. 

=  a. 

2        4.5 
35.8 

4.4 
1.8 

6.6 
1.6 2.3 

7.7 

3.9 6.4 
2.9 

16.7 

7 
3 

9.9 

9.6 

3   
4   
5        

6- 7_                 

8_    — 
9   

10   
11   
12   
13      __ 
14   15 

16      __ 
17   
18   
19   

16.6 
66.9 48.8 

8.4 

20        -      -      - 
21         
22             
23   
24   

23.6 

2.6 63.3 
88.7 48.8 

43.9 
26.1 

25           _  -      _ 
26   
27   
28   Ci.-S. 
29   
30   Ci.-S. Ci.-S.                E 31   

Mean   224.9 
22.5 

8.8 
2  40 

82  40 Total   561.8 

Departure  from 
normal   

-48.7 

+  1.1 
—70  1^ 

+16«  ' 

1 
1  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
2  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[0  =  9*  38'  N;  X  =  123*'  51'  B;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied, — 1.86  mm.] 

Day, 

mm. 
756.80 
56. 15 
56.64 
57.51 
57.15 
57.25 
57.85 
58.12 
58.26 
57.87 
57.15 
57.18 
58.05 
58.41 

58.44 
58.74 
57.50 
58.17 
58.97 
58.81 
58.25 
58.04 
57.77 
57. 02 
56.93 
57.80 
57.25 
56.06 
56.19 
58.38 
58.48 

Mean     757. 64 

Total    ... 

Temperature. 

26.6 
27.3 26.8 

26 
26.7 
26.3 
26.1 
27.5 
27.6 
27.6 
27.6 
26.4 
27.8 
26.9 
26.4 
26 

26.7 
27.5 
27.6 
27.2 
26.9 
27.4 27.6 27 

27.6 
27.8 

28.6 
28.8 29 

28.6 
28.6 

27.3 

30 29.7 
28.6 
28 
32.8 
28.8 
28.8 
30.7 
30.8 
30.7 

33.2 28.8 
32.2 29.9 

30 
30.8 

32.8 29.9 
30.7 
31.9 
31.2 33.6 
30.3 
29.5 
32.5 
30.2 
31.8 
31.6 
32.3 
32.5 

32 
30.9 

22.9 24 

23.6 
23.3 
22.8 

23. 6* 

21.9 
24.3 
23.5 
24.3 
24.4 
24.8 25 

23.1 23.1 
22.4 22 

22.7 24.6 
24.6 

23.7 
25 
24.7 
24.7 
24.5 
25.2 
26 
26.2 
26.5 
26.4 
25 

24.2 

a^ 

05 

Perct. 

84 82.5 

84 
86.8 

82 84.2 81 

78.5 78.5 

80.3 

82 78.3 
76.2 
82.3 84.5 

84,2 
82.7 
81.1 
81.5 
79.2 
76.8 
75.5 
79.7 

79.4 75.3 
75.8 
72.7 

73.2 69.8 
70.9 
74.6 

79.3 

Wind. 

Prevailing 

direction. 
Force 

(mean). 

SE Variable 

SE 
SE N  quad. Variable S 

NNE,  SE 

SE N,  SE Variable 

N,SE 
SE  quad. 

SE 

SE,N 
WNW,  SE 
WNW 

SE 

WNW,  SE 
Variable 
SE,  SW 

SW  quad. 
SE 

SW ssw 
SW ssw ssw 

ssw 
SW ssw 

Clouds. 

Amount 

(mean). 

0-12. 
0-10. 

1.2 

8,7 
1.3 

9,3 

1.2 9,2 1.8 9.7 1.8 

7,5 1.5 

10 

2,5 
10 

1.7 
8,7 

1,8 8 
1.8 8.8 
1.5 9,5 
1.8 9,5 
1.8 8.3 
1.5 

8.3 
1,8 

8.3 
1.5 9 

1.3 
7.3 

1.5 9 

2,2 
9.8 

2 

10 

2,8 9 

2.5 
8 

2.2 7 

3.3 

9.8 

4.7 9 

3.2 

8 

3,7 

7.2 3,5 8,2 
2,8 

8,7 
3,2 

5.8 2,3 

6.2 
2,2 

Prevailing  form  and  its  direction. 

Upper. 

8,6   _. 

Ci,-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
A.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
CJ.-S. 
A.-Cu.,  Ci.-S. 

Ci.-S. 
Ci.-S. A.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S, 
Ci.-S, 

Lower. 

Cu.-N. 
Cu.-N. 
Cu.-N. N. 
Cu.-N. 
N. 
N. 

Cu. Cu. 
Cu.-N. 

N. 

Cu,-N., 

Cu. 
Cu. 
Cu.-N. 

N. 

Variable 

Cu. Variable 

N.,  Cu. 
Cu. 
Cu,-N, 
Cu.-N, 
Cu,-N. Cu. 
Cu.-N.,  Cu. 
S.-Cu.,  Cu. 

Cu. Cu.        SW,  NNE 
Cu.  SW 
Cu.  SW 

E 

ENE E 
E 
E 

Variable 

SW 
SW 

SW S,  SSW 
ssw,  w 

,  N.         W s SSW,N 

N 
E 

SW SSW SW 

SSW 
NW 

NW 

SW 
SW ssw 
SW 

SW 
SW 

mm. 0.8 
9.7 
7.8 

.18.4 

13.5 
5.3 

11.7 
3.3 
2.8 

.5 

11.9 
1 2.5 

.5 

97.9 

Miscellaneous. 

<  p. 

#oa.  ̂ °p. 

#a. 

#  a.  d  p. 
•°a./'#op. #2  a.  d  p. 

^P. 
•  p. 

d°  a.  #  p. 

/'  a.  d°  p. 

^2T°P. 

•  T<P. 

#a.p. •°a.  02  0^0  p. 
•  a.#r^2p. 

#  a.  Z'  p. 

•°  a.  r3  #  p. 

THp- 

/-  #^  a.  <  p. 

vl/  p. 

#  /-o  a.  d  p. 

w  p. u.Op. 
viy  p. 

SURIGAO. 

[^^zrS"  48'  N;  X=125*  29'  B;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.86  mm.] 

mm. °c.     °a  1 

°C. 

Per  ct. 

0-1^. 
0-10. 

mm. 

1 7b7. 02 26.5 31 23.5 86.5 Variable 
0.5 7.2 

Ci. 
NE,S 

Cu. 

E 

•  ̂'  ■^°.?- 

2 56.24 
26,5 

31.5 
23.3 

87.7 Variable 

.4 

7.3 

Ci.-S. 
N 

Cu.-N. 
S 

8.4 O  a.  p.  d°  p. 
3 56.71 

26.6 30.5 

23.8- 
87.8 Variable 

.2 

9.2 
A.-Cu. 

E 
N.-Cf. 

E 14.7 
<  ̂   •  a.  r^#°  p. 4 57.32 

25.6 
29 

23.6 
90.2 Calm 

9.5 
Variable 

Cu.-N. ENE 
7.9 

#  a.  w  07  p. 
#o  a.  riL  d°  p. 5 57.27 

2.5.7 
30 23 87.2 Variable 

.5 
8.3 

Ci.-S. E 
Cu.-N. 6 57.33 25.2 29.6 23.2 

91 
NW,  ESE 

.2 
10 

A.-S. Fr.-N. 
SW 

22.  i ii2  a,  #o  do  p. 

7 57.70 25.5 28.6 23.2 
90.2 SW,  SSW 

.2 

9.5 
A.-S.,  A.- 

Cu. 

N.-Cf. 

S,  SW 

7.1 

•  a. 

8 58. 21 
26.9 31.7 23.5 

82.8 wsw 
,6 

8.2 

A.-Cu. SW 
S.-Cu. w na. 

9 58,28 26.4 31.5 
22.9 

82.7 SW .8 
7.2 

Ci.-S. 

NE 

S.-Cu. 

ssw 

15.5 ii2  0  a,  <^  nP  p. 10 
58 

26.5 30.5 23.3 87.3 NNW,  E 

.3 

9.5 
A.-Cu. 

NW 

Cu.  . 

SW 

1 •2  a,  d°  p. 11 

57.16 26.2 30.1 23.5 86.8 
SW 

.2 

9.8 A.-Cu. 

NW Cu.,  Fr 

.-N.     SW 

30.5 

da.  p. 

12 
57.27 

25.8 31 22.8 87.2 SSE,  W 

.4 

9.5 

A.-Cu. 

SW 

N.-Cf. WSW,  w 
2.3 

#  a.  11°  do  p. 

13 
58.28 

27 31 
23.2 

83.3 ENE,  E 

.2 

7.5 
A.-Cu. 

SW 

S.-Cu. 

11°  a.  p. 

14 
58.56 26,6 30.6 23.4 86.6 NNW.E 

.2 

6.8 

A.-Cu. N 
Cu.-N. ENE <2j2.2f^a    £j^2p. 

15 

58.61 26,4 31.1 23.2 86.7 

W,  E .2 

5.3 

Ci. 
ESE 

N.-Cf. 
NE 10.4 

ii2  <,°a.#2p. 16 

58.68 25,2 
28.7 

23.2 
92.3 

W 

.7 

9 
Ci.-S. 

NE 
Fr.-N. 

NW 8.9 

#°  a  p. 
17 

57.65 25,9 30.9 22.6 
88,3 Variable 

.6 
8.7 Ci.-S. 

NE 
N.-Cf. 

W 3 

^.^  "^  o 

18 

58.12 
26.8 30.8 23.2 

87 

E,  NNW .2 

7,7 
Ci.-S. 

E Cu. S 

-Q-^,a-p-a°P. 

19 

58.81 27.3 31.6 24.7 

82 W,  WNW 

.7 
7,5 

A.-Cu. 

SW Cu. 
w 4.3 

112  0O  a.  nP  <  p. 

O  d  a.  #  p. 

20 

58.93 24.8 27.9 
22.9 

92,3 
SW 

,3 

9 
A.-Cu. 

/    s 

Fr.-N, 
SW 

49.5 
21 

58,04 26.1 31.1 
22.2 85,5 

W  quad. 
1,1 

8,2 

A.-Cu. 
E 

Fr.-N. 
WSW 22.4 

•^a/°#p. 22 
58.12 26.1 31.2 

23.1 85.8 
WSW,  WNW 

.7 

5,5 Ci.-S. E Cu. w 

-^o^   Fi 

23 

57.72 26.9 31.9 
22.7 

83.5 W 

.9 

4,7 
Ci. S 

Cu. 
WSW 

1.5 

ii2a.  ̂ 2  a.  p. 
24 

56.76 27.6 
31.8 24.2 80.6 

SW 

2,3 7,8 

Ci.-S. 

w 
Cu. SW 

d  r-v  a.  <|2p. 
25 

56.28 
28.2 

31.7 25 
73.8 

SW 

3.2 
7,8 

A.-Cu. 

SE 

Cu. 
SW,  WSW /'Ca./'°p. 

26 

56.89 28.6 32.5 25.7 72 
SW,  quad. 

2.4 
8,8 

Ci.-S. 
Cu. SW 

O  /'°  a.  p. 

27 

57.20 29.2 33.8 25.8 

70 

SW 
.8 

5,8 
A.-Cu. 

SE 
Cu, SW 

'^r?^ 

28 
56.14 28.5 33.6 25.1 

74.7 

SW 
.5 

5,8 

Ci.-S. 
N 

Cu. 
SW 

11°  O  a.  ̂   p. 29 

56.17 
28.7 34.7 24.3 

71 

SW 
.6 

5 Ci.-S. N 
Cu. 

£L2a. 

30 
58.02 

29 
34 25.4 74.7 

SW,  quad. .6 

3 Ci. 

Cu. 
SW 

=°a. 
31 58.51 28.8 

34.1 
24.5 

75.8 
SW,  quad. .6 

3,2 Ci. Cu. 
SW 

nP  a.  <|  p. 

Mean 

Total 

767, 61 

26  8  1  ̂"i  *^ 

23.7 
83.7 

.7 

7,5 

209.5 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CEBU. 

[0  =  10*'  18'  N;  X=123**  54'  B;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied, —1.84  mm.] 

Day. I 
2 

Temperature. 

'6 

It 

Wind. Clouds. 

Miscellaneous. 1 a 
0 Prevailing  form  and  its  direction. 

g 

.1 

Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 

r:'^
 

£ 
© 
S 1 s T 

Upper. 

Lower. 

mm. 

°(7. 
°(7. 

^a 

Per  ct. Km.p.h. 

0-10. 
mm. 

1 756.88 27.1 31 23.9 78.7 E 
5.8 

6 Ci.-S. E Cu.-N.           ENE 18.5 
2 56.34 26.9 30.8 23.5 80.5 

NE,E 4.3 
6.2 

Ci.-S. Cu.-N.          ENE 1.5 
3 56.77 

26.9 
30.6 

24.2 79.8 SE,  S 5.5 
7.8 

Ci.-S. Cu.-N.           ENE 

5.6 
=o  #o  a.  O  a.  p. 

4 57. 54 
25.7 29.5 23.4 86.8 S 4.5 

7.2 

Ci.-S. N.-cf.                  E 
59.2 -Q.  r^  T  #2  d  uy 5 57.22 27.5 31.1 

24.5 
75.7 

S.ENE 

7.2 
6.2 Ci.-S. 

Cu.                ENE 

5.8 

=°iia7a.r^#p. 

6 57.27 25.4 29.6 24.2 87.8 
Variable 

4.7 
8 Ci.-S. 

Cu.-N.            SSE 8.6 
=°  a.  r^  #  a.  p. 

7 57.74 
25.6 29 22.5 

80.4 s,ssw 
5 

7.8 

Ci.-S. 
Cu.                  SW ^•°Oa.Op. 

8 58.26 
26.8 30.3 

23.9 
78.8 SSW,  SSE 5.1 6.7 

A.-Cu. 
S Cu.-N.             SW 

.5 

=°ii*^a.#°Op. 

9 58.31 
26.7 

30.6 
23.8 

78.9 
Variable 

6.4 
6.5 

Ci. 

Cu.                   SW 

6.1 

ii2a.#d  mp. 

10 
57.95 26.6 

30 23.9 

81 s,sw 
5 7 A.-Cu. E Cu.               WSW 

.5 

na.  #oop. 

11 57.31 
25.7 29 24.3 

87.9 
Calm 

2.8 
.  8.7 

Ci.-S. 

Cu.-N.         WSW 
4.8 =  ii2<,a.r3#p. 

12 57.26 
25.3 28.8 23.4 

81 W,  SW 
5.4 

8.5 
Ci.-S. 

N.-cf.           WSW 2 

=°#°d  a. 

13 
58.02 

27.4 31 23.9 
72.7 SW,  SSW 

6 
5.8 A.-Cu. S Cu.                  SW 

=°iia. 

14 58.64 26.9 
30.5 

22.8 
78.3 

S,  E 
5.4 

6 Ci.-S. Cu.-N.             SW 7.9 

=oii#a.Op.^ 

15 58.62 
26.7 31.8 

22 78.1 
E 6.8 5.7 A.-Cu. ENE Cu.        NE,  ENE 21.6 ■cia.<,r^#2p. =°a.<0#2p. 

16 
58.76 25.2 29.2. 21.7 86.8 Variable 

4.7 

7 
Ci.-S. 

E Cu.                     N 
60.2 

17 
57.50 26.6 30.9 

22.5 
81.4 

SE 

4.4 
6 

Ci.-S. 
E Cu.                SSW 

=°#2a.O<,p. 

18 58 27.7 
31.8 23.4 75.2 

S 6.9 
6.2 Ci.-S. 

Cu.                     S 

31 

-Q°  a.  O  •  p. 

19 
58.98 27.4 

31 

23.7 

78.5 SW,  SE 

5.5 
6.8 A.-Cu. S Cu.-N.             SW 1.3 •  a.O  ̂ a.p. 20 

59.09 
25.8 28.5 24.3 

82.1 
SW 

2.8 

8 
Ci.-S.,  A 

.-Cu. 

Cu.-N.    Wquad. 

3.3 

-a^d  Oa.<p.#o 
21 

57.96 26.6 30 23.7 

76 
Variable 5.2 6.7 Ci.-S. Cu.-N.               W 8.1 

iiOa.O#p. 
22 

58.08 
26.9 

•30.5 

23.5 
73.8 

SSW 
7.6 

5.7 Ci. E Cu.      SW,  WSW 6.6 

=°iia.  ̂ •°p. 

23 

57.80 
26.6 

30 
23.5 79.6 SW  quad. 

5.8 

6.2 
Ci. Cu.                 SW 2 •°a.O<d2p. 

24 56.85 26.1 29.5 
24.1 

81.5 W  quad. 

7.4 

7.2 
Ci.-S. Cu.-N.            SW 

21.6 
-CLa.r3#a.p. 

25 
56.44 

28.1 31 24.6 
68.3 SW 

14.3 
7 

Ci.-S. 
ENE Cu.                 SW 

•°  a.  O  p. 

26 
56.87 27.8 31.5 

25.3 

66.2 SW  quad. 
13.3 

5.8 
Ci.-S. E Cu.              WSW 

=o  O  a.  u^  p. 

27 57.11 
28.3 

30.6 
25.5 

66.8 SW  quad. 
11.9 5.8 Ci. NNE Cu.                  SW 

=o  n  a.  O  ̂   p. 

28 
55.95 28.5 30.9 

26 

69.3 SW  quad. 
13.6 7 

Ci.-S. 
Cu.                  SW 02  a.  O  ̂   P- 

29 
55.94 

29 
31 26.5 

67.7 
SW 

15.9 
6.7 Ci.-S. 

NNE 
Cu.               WSW 

O  a.  p.  u^  p. 30 58. 18 27.5 
30 

25.1 71.1 w 
8.4 

5.7 
Ci.-S. Cu.                  SW 

2.3 =°a.#p.iia.p. 

31 

Mean 

Total 

58.35 27.9 31.3 
24.4 69.7 

SW 
9.1 

4.2 
Ci. Cu.       SW  quad. 

=o  n  a.  r^  p. 

757. 61 26.9 30.4 23.9 77.4 7 6.6 
279 

ILOILO. 

[01=  10"  42'  N;  X  =  122**  34'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.84  mm.] 

mm. 

°a 
°a 

°C. 

Per  ct. Km.  p.  h. 

0-10. 
mm. 

1 757. 01 26.9 31.6 
23 

82.1 
N,  NW 

5 
7.8 

Ci.-S. 
Cu. 

10.2 
T«^p. 2 56.42 27.1 31.9 

24 
81.8 

•^  SW,  NE 

5.6 

7.2 
Ci.-Cu. ENE 

Cu. 

NK 

.5 

r3  a.  #  T  P- 

3 56.84 26.4 
30 

23.5 
86.2 

E,  SW 
6.6 9 Ci.-S. 

Cu.-N.  ENE WSW 6.1 

O  a.  p.  #o  p. 4 57.45 ^5.3 
29.5 23.5 

90.2 N 
5.5 

9.3 

Ci.-S. Cu.-N. 
12.7 

#a.  p.  dop. 
5 57.38 26.6 31.5 22.9 82.6 NE 6.1 7.2 Ci.-S. 

Cu.           E, 
ENE 

d°  p. 

6 57.63 25.7 29.2 24.4 85.7 NE,  N 5.2 
9.3 

Ci.-S. 
Cu. 

5.8 

•  a.  *d  p. 

7 57.84 25.8 28.8 23.9 
85.2 

SW 
8 9 

A.-Cu. 
WSW Cu. 

.3 

8 58.26 26.1 29.6 23.4 

86 SW 
7.2 

8.3 

Ci.-S. 
Cu. 

SW 14.2 

#a.p. 

9 58.46 
27 29.5 23.9 

-^9 

SW 13.7 

8.2 
Ci.-S. Cu.-N. SW 

•  a. 

10 57.92 27.4 
29.7 24.1 

81 

SW 
9.9 

6.5 
A.-Cu. 

WSW Cu. 
11 57.43 26.4 

28.4 23.6 81.3 

SW 
10.3 

9.5 

Ci.-S. 
Cu.,  Cu.-N. 

7.4 
do  a.  p.  #  p. 

#  a.  d  p. 
12 

57.39 25.9 
27 

24 

81.8 SW .    16.4 

9.7 

Ci.-S. Cu.-N. 
SW 

4.8 

13 58.02 
27 

29.6 

25 

76.4 SW 

14 

8.3 
A.-Cu. 

SW Cu. 14 58.59 
27 

30.5 
24 

79.5 
SW 

5.9 7 
A.-Cu. 

E Cu. -Q-  a.  <,  #o  p. 

15 58.87 26.9 
31.4 23.5 79.9 E 5.3 

7.7 A.-Cu. 

E 
Cu. 

10.9 

T#P. 

16 
59.11 25.4 31.5 22.9 87.7 NE,  W 5.3 

7.5 

Ci. E 
Cu.-N. 

NK 20.1 O    #2     <,    p. 

O  dp. 
17 57.97 26.1 30.2 24 86.8 NW 

6.5 

7.3 

Ci. 
E Cu. 

NW 

.8 

18 
58.25 26.3 

29.3 
24 84.7 

SW 

10.2 

7.8 

A.-Cu. 
SW Cu. SW 

11.2 
T  •  d  a.  <,  p. 19 

59.37 26.3 28.9 23.6 84.2 

SW 

11.1 8 Ci.-S. Cu. 
8.4 

•  a. 

20 59.18 26.4 28.6 23.6 85.3 

S,  SW 

7.9 9 
Ci.-S. 

Cu. 
#  a.  d  p. 21 

58.21 26.9 29.8 24.5 

74 SW 9.6 
8 

A.-Cu. 
E Cu. 

22 58.12 26.4 
29.7 23.8 84.3 

SW 
12.4 6 Ci. Cu. 

d°<,  p. 

23 
57.95 26.8 29.6 

24.6 
84.2 

SW 11.5 
6.5 

Ci.,  Ci.-S. 

Cu. 

SW 

5.6 

T#<P. 
24 56.98 26.8 29.8 

25 

85.7 
SW 

14.9 
7.7 

Ci.-S. Cu. 

SW 

1.8 dT<p. 

25 
56.89 26.6 29.5 24.5 81.8 SW 

20.6 9.2 A.-Cu. 
E 

Cu. 

SW 

23.9 

#  a.  p. 26 56.96 27.5 29.6 
24 

81 SW 

27.5 
9 

Ci.-S. 
Cu.,  Cu.-N. SW 

18 

/-  •  a.  p. 

27 57.25 26.6 29.5 23.5 82.8 
SW 

24.4 
8.3 A.-Cu. 

Cu. 

SW 

44.2 
•  a.  p.  o  r  P- 28 

55.71 27.7 29.5 23.4 80 SW 29.1 8.8 
Ci.-S. 

Cu.  . 

SW 

.5 

^  #  a.  ̂   p. 

29 
56. 02 28.2 29.5 

24 
79.8 

SW 
33.6 

8.7 A.-Cu. 
Cu. 

SW 18.8 

#  a.  d  Q7  p. 
30 58.56 26.8 

28.2 

23 

84 
SW 

20.9 9.3 
Ci.-S. Cu. 

SW 5.1 

•  a. 

31 

Mean 

Total 

58.70 27.4 29.5 
26 

85.7 SW 21.2 8.3 ^.-Cu. 

Cu. 

SW 

.3 •  a.  0°  T  <  p. 

757. 77 26.6 29.7 23. 9 82.9 12.6 

8.2 
231.6 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

ORMOC. 

[(^zzll®  00'  N;  \=124**  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied,  — 1.83  mm.] 

s Temperature. 

'C 

Wind . Clouds. 

la 

Day. 

a, 

2 

II 

s^a 1^ 
Miscellaneous. a 

a 
Prevailing  form  and  its  direction. 

s 
Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean) . 

Oh 
C3 

Upper. 

Lower. 

mm. 

°(7. 

°a 
°a 

P.ct. Km.  p.  h. 

0-10. 

mm. 
1 757 25.2 

29.9 22.3 

90.2 
N 4.5 8.3 

A.-Cu. 
NE Cu.-N. 

E,SE 

-Q.2  =  d°a.r^<p. 

2 56.21 24.5 30.3 
21.3 

89.2 N  quad. 3.7 6.7 

A.-Cu. 
E Cu. E 5.5 

H  =°  r^o  do  U.O  < 

3 56.73 24.9 
30.1 

21.5 
89.2 

NNE 
3.9 

8.2 
Ci.-S. 

S.-Cu. 7.1 

n  =°  a.  r^  #  ̂   p. 

4 57.31 25.5 
29.5 22.3 87.3 Variable 4.4 9.8 

A.-Cu. 
E 

Cu.-N. 

2.3 

r^  •  -Q.  =  •°  < 5 57.23 24.7 29.8 21.9 
90.5 N 4.1 8.8 

Ci.-S.    . 

Cu.-N. 
E 

17.5 
-Q.  =  a.#Od°p. 

6 57.31 24.9 29.4 22.3 90.1 N 
4.7 

9.8 

A.-Cu. 
S 

N. 

41.7 

d  =o  a.  T  ̂   p.  • 

7 57.63 25.3 29.1 23.1 89.3 
N,  SSE 

4.8 

8.3 

A.-Cu. 

SE 
Cu.-N. 

1.3 
=  #°a.oop. 

8 58.20 25.2 
28.4 22.9 

89.4 N  quad. 3.3 
8.3 Ci.-S. Cu.-N. 

1.8 

d  =  Ta.  ̂ 2yp. 

9 58.27 26.2 30 21.9 83.3 Variable 
5.5 

5.5 A.-Cu. 
W Cu. SW 

n.  =°  a.  ̂   p. 

na.  #2jop.  ̂   = 

10 

57.93 24.5 29.4 
22.8 

93.2 E  quad. 
5.2 

6.3 

A.-Cu. NW 
N. 

WbyS 

55.4 11 
57.30 25.2 28.3 22.8 88.8 Variable 

3.8 
6.7 Ci.-S. 

Cu.-N. W 8.4 

d°  =o  a.  p.  <:^  p. 

12 57.22 
24.1 28.4 

22.5 

90 
E  quad. 6.2 

6.7 Ci.-S. 

N. 

S 23.1 
=°#a.ni/°«p. 

13 
58.08 

25.6 29.3 22.6 
85.5 SSE 5.5 

8 Ci. 
NNE Cu.-N. 

1.8 

=°  0°  O  a.  <,  p. 

14 58.57 25.2 30 
21.6 

84.8 SE  quad. 
4.3 

5.8 
A.-Cu. EbyN 

Cu. 

2 
-CL=°a.r^#o<p. 

15 

58.48? 
24.8 

30.8 
20.5 

85 
Variable 5.5 4 Ci. 

Cu. 
NE 

11.9 

ja=oa.#^p.O 

16 
58.59 

24.8 29.2 
21 

86.8 N  quad. 
4 6 Ci. E 

Cu.-N. 
E 

7.9 

n  O  0°  T  d  = 
17 

57.70 25.4 28.8 22 

85 

Variable 
4.2 

5.7 

Ci.-S. Cu.-N. 
SSE 

2.3 -a=°0«a.  <^p. 
18 

58.04 26.2 
29.6 21.8 

82.8 ESE,  SSE 5.6 4.5 

Ci. 

EbyN S.-Cu. 

SE 9.4 

-CL=°#OT°oo^ 

19 
58.95 

26.1 30 
22.8 

84.7 NE  quad. 4.5 
6.5 Ci.-S. Cu.-N. 

47.5 
•  =°  a.  r^  <,  p. 

20 

59.09 
25.3 

28.3 22.4 
85.4 N  quad. 5.4 

6.7 

A.-Cu. 

SE 

Cu.-N. 
NW 3.3 

•2Ta.=°Od° 

21 
58.26 

25 29 
22.8 

87.7 SE  quad. 5.2 6.7 
Ci.-S. Cu.-N. 

W 
13.7 

^  =°  •  O  T  d 

22 57.90 26.1 29.9 
23.2 82.2 SE  quad. 6.4 5.3 Ci. 

E 

Cu.-N. 

s,  w 

.a  =°  a.  <j  p. 

23 
57.73 26.2 30 

23 
79.8 Variable 

4.8 
4.5 

Ci. E 

Cu.-N. 
SE 

ii=°a.i:^  <  ̂ ^p. 
24 

56.74 
26 29.9 22.9 85.5 SE  quad. 6.1 6 

Ci.-S. 
E 

Cu.-N. 

SE 

ii.2 jo.o=°rii<,m^° 
25 56.43 28.1 

30.2 23.4 75 S 
18.1 

9.7 Ci. 

E 
Cu.-N. 

w 
#°  =°  a.  a?  p.  /'o 

26 
56.72 28.6 30-9 26.8 72.8 

S  quad. 
18.6 

9.7 

A.-Cu. W 
Cu.-N. 

SW 

OO  ̂ °p. 
27 

56.92 28.6 31 25.5 73.4 
s,  ssw 

17.6 8.5 

Ci.-S. Cu.-N. 
SW 

=°a.dooo^°/'p. 
28 

55.78 28.7 30.9 27.4 71.8 s 22.6 
9.3 

Ci.-S. Cu.-N. 
SSW,  SW OO  a.  O  a.  p. 29 

55.84 
29.3 31.3 

28 
69.6 s 26.1 

7.8 

Ci.-S. 
N Cu.-N. SW 

=°  a.  vi/  p. 

30 57.91 
28.3 

31 

24.7 78.2 
s 13.6 

7 
Ci.-S. Cu.-N. 

SW 

ooa. 
31 

Mean 

Total 

58.41 
27 

30.3 23.2 

81 

SSE 
7.6 5.5 

Ci.-S. Cu. 
w 

9.1 

=°  a.  O  p. 

757.56 
26 29.8 23 

84.1 
7.7 7.1 

279.2 

[<6  =  11'  15'  N;  X  =  125'  00' 

TACLOBAN. 

barometer  above  sea,  5.5  meters ;  gravity  correction  not  applied. 

-1.82  mm.] 

mm. 

°C 
oa 

°C. 

P.ct. 
1 757. 32 26.2 30.5 

23.7 
88.2 2 56.64 

26.5 31 23.5 
88.1 

3 56.96 26.9 31 23.7 
86.9 4 57.70 26.3 

29.9 
24 

90.3 
5 57.90 25.2 31.2 

22.5 
89.3 6 57.70 25.7 28.7 22.5 
89.3 

7 57.96 26.2 
31 

23.3 87.3 
8 58.42 

26.6 29.9 23.5 85.5 
9 58.24 27.3 31.7 23.4 80.5 10 

58.29 
25.5 31.5 22.5 

88.3 
11 

57.30 25.5 30.9 23.2 89.9 

12 57.02 
25. 2 . 

31 
23.3 

88 

13 58.35 
26 

30.8 22.9 
86.8 

14 58.88 26.2 
31 

23.7 
86.8 

15 58.92 27.3 32.2 
22.4 

79.2 

16 
58.83 

25.8 30 23.9 
86.2 

17 
57.79 

27 
32.8 

23 

82.8 
18 58.38 27.4 

32 

24.7 81.8 
19 59.12 27.5 32.7 23.4 

85.7 
20 

59.01 26.4 
30 

23.5 
82.4 

21 58.11 
26.8 

30.5 
23.7 78.8 

22 58.14 27.2 
32.5 

23.1 78.9 
23 57.92 27.6 

32.3 24 80.5 
24 56.65 27.4 

32 

24 

82.7 25 
56.16 

27.1 
33.1 

23.9 81.8 

26 56.48 28.3 32.8 

25 
70.3 27 

56.88 28.4 32.9 23.5 67.8 
28 55.58 28.9 

33.1 

25 
62.8 

29 55.56 29.4 33.8 25.6 61.5 
30 57.70 30 34.7 26.9 61.8 

31 58.38 28.5 33.8 23.7 75.1 

Mean 757. 69 27 31.7 23.7 
81.5 

Total 

w 

NW,  ESE 
SE  quad. 
E,  ESE Variable 
Variable 

SE E,  N  by  E NNW 
S 

Variable NNW 
S 

NW,  ESE 
NW,  SSE 
Variable 
NW  quad. 
SE  quad. Variable 

NW  quad. 
W  quad. 
Variable W 
WNW NW 

SW 
SW 
s 

S  quad. S 
Variable 

0-12. 

0.5 
.7 

.2 

.2 

.8 

.7 

.8 

.3 

.3 
2 

'.5 

0-10. 

.2  i 

.5  1 

.5 

1.3 

.7 

.3 

.8 

.8 

.7 

.8 

1.5 1.2 

.5 

8 

8.5 
8.2 

9.2 
9.7 

7.8 

9.2 

10 

9.2 8.5 
7 
3.8 
7.3 

7.2 8 
9 

7.7 
7.5 

5.5 
5.8 

5.7 9 
8 

6.2 
7.3 
7.2 

7.2 
4.7 

7.7 

Ci. 
Ci. 
Ci. 

Ci.- 

Ci., 

"ci~~ 

Ci.-5 
Ci.-5 

Ci. cir 
Ci. 

Ci.-J 

Ci. 

Ci.-i 

Ci. 

Ci. 
Ci. Ci. 

Ci. 
Ci. 

Ci. 
Ci. 
Ci. 
Ci. Ci. 

Ci. Ci. 

Ci. 

Ci. 

SW 
SW  by  S 

SW 

3. 

Ci.-S.     SSW 

ENE NE 

NE 
EbyS 

NE 
NE 
NE 

WNW NW 

NE :u.  NE 
3.  NE 
5.  E E 

E NE 

3.  NE 

NE NE 
NNE,  NE 

NE 

Ci.-S. 

•S. Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 

N. 

Cu.-N. Cu.-N. 
Cu.-N. Cu. 
N. 

N.,  Cu. N. 
Cu.,N. 

Cu.-N. Cu. 

Cu.-N. 
Cu.-N. 

S.-Cu., 

N. 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu.-N. 
Cu.-N. 
Cu. 
Cu. Cu. 
Cu. 

Cu. 

■N. 

E 
E 

SE ESE ESE,  E 

SE 
SE 

SSW 
w 
w 

WNW 
NW 

NW,  SSW 

S,  SW 
SSE 

NNW 

Cu.-N.    S 

SSW,  NW 
WNW 
WNW 

NW 

NW 

W,  WNW 
WSW 

SW^ 

WSW,  w 

WSW 

SW 
w WNW,  W 

mm. 

8.6 
5.1 

2.5 

6.1 

69.6 17.5 

9.2 25.9 

1.6 45.1 

15.7 

99.8 

11.4 2 

1.3 4.1 

2.3 

#  d  a.  T72  p. 

^2  02  a.  #  p. 

#a.  p. 
0°  a.  /-o  •  02  p, 

#a.  p. 

•  a. 

•  a   <,  p. 

d  ̂ 1 

•2  /- 1-32  d  p. 

#  d  a.  p. 
#2  /-°  d  o  p. 

#a.  p. 

n.^  =°  a. 
ja2a. 

T  #2  O  p. 

•  da. 

•  a. 

n-  a.  d2  p. 

#a.  p. 

02  a. •  ̂ P- 
.02  a.  p.  vi>2  ̂ 72  p. 
02  a.  p.  VL.2  ̂ 2  p. 

02  a. 

-a  a.  #  <,  p. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CAPIZ. 

[(^^ill"  35'  N;  X=122*'  45'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  —1.81  mm.] 

o3 

Temperature. 3 Wind. Clouds. 

4S 

5R 

II 

3-^ 

Miscellaneous. Day. 

03 
i 

a 

"S 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

£ 
OS 

■^ 

f4 

Upper. 

Lower. 

^''"o 

mm. 

°a 
°a 

°c. 

P.ct. 

0-12. 0-10. 

mm. 
1 27.7 32.5 

87 

NE 

0.2 9.3 
Ci.-S. 

Cu.-N.              SE 11.7 •  a.  p.  rn  p. 
2 

27.6 31.9 

87 

E 

.2 

8.3 Ci.-S. 
Cu.-N.            S,  E 

3 •2  a.  T°  p. 
3 

27.6 
32.2 86.3 Variable 

.5 8.8 
Ci.-S. Cu.-N.                 S 2 

O  •  a.  do  p. 

4 26.4 30.6 90.2 NE .5 

9.7- 

Ci.-S. Cu.-N.                E 
29.5 

•  p. 

5 
26,7 30.8 90.8 NNW,  NNE 

.2 

8.2 
Ci.-S. S (7u.-N.                E 

4.3 

#  a.  d  =°  p. 
6 

26 
28.8 90.8 

N  quad. 

.2 

9.8 
Ci.-S. 

N. 

35.1 
#  a.  p. 

7- 

25. 4 30.2 
91.2 Variable 

.3 

10 Ci.-S. E 

N. 

26.9 

•  a.  p.  T°  P. 8 25.2 
31.2 93.] SSE,  NW .3 

8.8 
Ci.-S. E Cu.-N.                  S 

20.6 

#2  p. 9 

26 

30.2 90.5 NNE 

.3 

8.8 
Ci.-S. Cu.-N.         S  E,  S 

10.2 

•  TP. 

10 
27.1  1  31.3 89.2 

S  qnad. 
.7 

9.2 Ci.-S. 
Cu.-N.     SE,  SW 

11 

26.1  1  28-9 

—    - 92.5 
ESE 

.2 

10 

Ci.-S. 
N                        E 3.1 

do  a.  p. 

T  a.  do  p. 
12 25.1  1  31.8 

93.8 W 

.2 

9.5 

Ci.-S. N           Variable 

3.3 
13 26.7  i  32.4 85.6 

SW  quad. 
.8 

7.8 

Ci.-S. 
ESE 

Cu.-N.             SE 

<°P. 14 
26.  5  1  31. 1 

89.3 

Variable 
.3 

8 
Ci.-S. 

SE 

Cu.-N.     Variale 

d^p. 

15 
27.1  ;  30.4 

87.3 
NNE 

.2 

7.2 
Ci.-S. 

Cu.-N.                S 
20.3 

d°  a.  #  O  p. 

16 27.1     31.8 87.2 
-  N  quad. 

.8 8.2  I  Ci.-S. 

Cu.-N.            NW 3.3 

•  Oa.  <°p. 17 
27       i  30.8 88.2 NE 

.5 9      j  Ci -S. 

Cu.-N.              SE •  a.  rs  ̂   p. 
18 26.2  1  31.7 

  j  89.5 
Variable 

.5 

7.8 

Ci.-S. 

ESE Cu.-N.           ESE 

6.4 

JoP; 

19 26. 1     29. 6   !  91 WSW 

.2 

9.7 
Ci.-S. 

N. .5 20 26.3 
29 

  !  90.7 WNW 

.3 

9 Ci.-S. 
Cu.-N.,  N. 

.8 

=od°a.  ^°p. 

21 
26.1 29.9   1  88.5 WNW .3 

8.7 Ci.-S. 
SE 

Cu.-N.      NW\  N .8 

P<°P 

i          22 
26.3 

30.6 89.2 Variable 
.5 

8.2 
Ci.-S. 

SW 

Cu..  Cu-N;       W 
23.6 

11°  a.  #"2  p.             ! 
23 26.4 31.5 91.5 ESE,  NE 

.3 

8.2 

Ci.-S. 
Cu.-N.             SW 20.1 

•=^0<^°p.           i =°a.  #  ̂ op. 

!          24 

26 

30.3 
91.7 

W,  E 
.3 

6.7 
Ci.-S. Cu.-N.        SE,  W 13.2 25 

27. 4     32. 9 
87.7 

SW  quad. 1 
8.3 

Ci.-S. NE Cu.-N.             SW 

vX/°  07  p. 

26 28.2     34.5 

84 

ssw .7 

8.2 Ci.-S. 
Cu.-N.               W 

2.8 
^  a.  #  p. 

i          27 27.7  i  35 
85.3 

SW  quad. 
.8 6.7 

Ci. 

N 
S.-Cu.               SW^ 

1.8 
p°p. 28 

28.4  1  34.6 83.5? 
SSW 

1.7 
7.3 

Ci.-S., 

Ci. Cu.-N.              SW ^2  ̂ 2  -J-O  p^ 
:            29 28.9  1  34.8 82. 8? ssw 1.7 

7.7 

Ci.-S. 
Cu.-N.             SW 

u/Oq^o  <iOp. 

1          30 27.8  i  33.3 
84.2 

WSW 
.5 

7.8 

Ci.-S. 
NW Cu.-N.             SW 

^   p. 

1     «i 

28.4  1  34.1 85.2 
W  quad. 

.7 

7.2 

Ci.-S. 
Cu.                  SW 

Tp. 

:  Mean 26.8  i  31.6 88.5 .5 8.5 

Total 
243.3 

1 

CALBAYOG. 

l(t)  =  12°  04'  N;  X  =  124''  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  — 1.80  mm.] 

mm. 

°a 
°C. 

°a 

P.ct. 
0-12. 

0-10. 
mm. 

1 757. 47 
25.1 30.5 

22.  6 
91.2 N 

0.8 
7.2 

Ci.-S. 
S.-Cu. 

SE 

14.2 

£Lda.#T  <  ̂ p. 

2 56.70 
,21.9 

30.5 22.1 92.5 

N,  NE 

1 8.2 Ci.-S. 

S.-Cu. 

SE 

1.5 
•  a.T«°^^p. u>  n  d  T  0°  < 

3 57.16 25.4 30.5 22.7 
90.2 

N 1 
7.3 A.-Cu. S.-Cu. 

E 

2.5 i        4 57.88 25.5 29.7 
22.5 

90.3 

N,  S .8 8.7 Ci.-S. 

S.-Cu. 

SE 10.2 

na.  T#P- 

!        5 57.82 24.9 
30.2 22. 2 91.7 N 

.3 

8.5 

Ci.-S. 

N. 

SE 

33.8 

•  Tp. i        6 
57.88 

2.5.2 
28.7 23.3 91.7 

NE 
.D 9.8 

A.-Cu. 

Fr.-N 

S 19.6 

«a.  p. 
1        7 57.97 25.1 29.7 

23 

92 
Variable 

.7 

9.8 

A.-Cu.' 

Variable 

10.2 

#°  a.  p. 

!        8 58.42 25 30.8 22.9 
90.5 Variable 

.7 

8.3 A-Cu.         WSW S.-Cu. 

SW,W^ 

38.9 
#2  <  p. 

:     9 
58.47 25.7 30.2 21.9 87.5 Variable .8 

8.3 

A.-Cu.            NW^ 

S.-Cu. 
w 5.3 p.  a.  ̂   d  p. 10 

58.14 24.5 

30 
23.2 

95.*5 
N,W 

.7 

9.3 
A.-Cu. 

N. w 42.9 

i/  •  O  a.  #  p. 11 57.50 
24.9 27.5 23.3 92.2 NW  quad. 

1.3 

9.7 
A.-Cu. 

N. 

NW 15.7 

•°  a.  p. 

12 56.85 25.1 27.7 22.8 91 W 

2.8 

10 

A.-Cu. N. 

W 19.6 •  /'°  a.  p. 13 
58.21 26.2 31.4 23 86.8 

sw,s 1.3 
8.7 A.-Cu.             SW S.-Cu. W da.                          1 

14 58.80 25.8 31.6 23 88.9 Variable .8 7 A.-Cu.             NE Variable 2 T  d  <  p.         : 
15 58.90 25.4 31.6 21.6 87.5 Variable 1 

4.2 
Ci. Cu. 

SE 

20.6 H  a.  p2  r^    1     ̂   p.     I 
16 

59.06 
25 

31.4 
22.6 91.5 NE,  N 

.8 

6.5 Ci.-S.                  E N. 

NE 
17.3 

#  a.  p.  T  P- 17 
57.94 25.4 

29.5 
22.3 

88.8- 

Variable 

.7 

5.8 

Ci.-S.,  A-Cu. 
S.-Cu. 

•°  a.  <  p. 

18 
58.  31 

26.4 
30.8 

22.5 86.2 Variable 

.8 
5.2 

A.-Cu. S.-Cu. 
S 1.8 

<i  P- 

19 59.38 25.8 29.5 
23.8 89.2 NW  quad. 

.8 

8.5 A.-Cu. 
S.-Cu. 

.8  . 

m°  a.  ̂   p. 

d  •  /'°  a.  ̂   p. 20 
59.22 24.8 29 22.7 89.7 

NW 
1.2 

8.2 

A.-Cu. S.-Cu. 
NW 25.4 

21 58.07 25.4 
28.6 

23.2 
91.8 

WNW 
1.3 

9.2 

A.-Cu. S.-Cu. 

WNW 
29.5 #  a.  p  p. 

22 58.16 26.6 29.4 23.1 85.2 Variable 
1.2 

6.3 
A.-Cu. S.-Cu. 

W d  a.  <,  a.  p. 23 
58.02 26.8 32.2 23.2 85.3 N 1 

5.7 
Ci.-S.                  E S.-Cu. 

S,  SW 

r\  a.  <j  V- 

24 56.80 27.1 
31.9 22.8 84.3 

W  quad. 

1.3 
5.3 

A-Cu.,  Ci-S 
S.-Cu. w 

^  p. 

25 56. 16 
28.2 

30.5 25.8 
80.7 W  quad. 

3.3 
9 

Ci.-S. 

S.-CU. 
w 2.5 

p°  a.  vv  p.  /-o 

26 
56. 48 28.5 30.6 27 76.8 WSW 3 9.5 

A.-Cu. S.-Cu. w 

^  ̂   p. 
27 56.64 28.9 31.3 

27.7 
73.5 

SW  quad. 
3 

7.7 A.-Cu. S.-Cu. w 

vV    <    p. 

28 
55.40 29.2 

31.6 27.6 73.5 WSW 3.3 9 A-Cu.,  Ci-S 
S.-Cu. w 

/'°  a.  p.  Q.7  p. 

29 55.32 29. 3     31.  5 28.3 
73.5 WSW 3.8 9 Ci.-S. 

S.-Cu. w l/o  a  p. 
30 57. 68 28.  3     30.  5 

27 
79.3 

W^
 

4.2 9.5 A-Cu.,  Ci-S 
S.-Cu. 

w ^°  a.  p.  ̂   p. 

31 

Mean 

Total 

58.49 28.5  1  30.9 26.7 
80.5 W 2 

1.5 

3.5 7.8 

Ci.,  Ci.-S. 

S.-Cu. WNW 

07  a.  p.  <|  p. 

757. 72 26.2  1  30.3 23.8 

86  8 _  _ 314.3 1 

' 
J 

92044- 
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LEGASPI. 

[0=13®  09'  N;  X=:123**  45'  B;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 

Temperature. 

V 
oB 

Wind. Clouds. 

Day. 
0 

a 
3 Prevailing  form  and  its  direction. 

0<£> 

Miscellaneous. 

0 B B 

1^ 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

t-l 

g           M 
0^ 

"S 
Upper. 

Lower. 

s  ̂ 

mm. °c.     °c. 

°c. 

Per  ct. Km.p.h. 

0-10. mm. 

1 757. 15 27.6  1  33 22.9 
78.8 

E,  ENE 
4.1 3 Ci.                 ESE 

Cu. 
ESE 0.3 

<  •?• 

2 56.40 27.4  1  32.8 
22.6 

79.2 E,  NE 3.9 
6.3 Ci.-S.                W 

Cu. 
ESE 

1.5 
0°^P. 

#°  a.  do  p. 
3 56.80 28 32.1 24.5 

80.2 
E 4.9 7.7 Ci.-S. Cu. E 

6.9 

4 57.64 26.6 30.5 
22.5 

86.2 NE 
4.4 9.7 Ci.-S.  NW,NNW Cu. E 

30.5 
•  a.  #2  j^  <  p. 

5 57,78 27.3 
32.2 23.2 83.3 E 

5.7 
8.3 Ci.-S.              SSE Cu. 

ESE 

37.3 

•  a.  #2  p. 6 57.75 25.3 28.2 
22.1 

89.5 

E,  NE 
3.7 

10 

Ci.-S. 

N. 

E 
13.5 

•  a.  p. 7 57.67 
26 

31.1 23.2 
86.2 

E 1.9 

10 

Ci.-S. Fr.-N. SSE 

15.7 

•  dp. 8 58.18 

25 30.7 

22.5 

91.7 Calm 1.2 

9.3 
Ci.-S.            ENE 

N. 

33.5 

•2  d  p. 

9 57.87 26.9 

32 

22.6 
81.8 Calm 

1.9 
8.7 

Ci.-S. 
N.,Cu. 

WSW 

1.8 
d2  a.  d°  p. 

10 
57.46 26.7 

31.9 
23.7 

85.3 W,  WSW 
1.7 

9.3 
A.-Cu.NNW,NW N. 

17.5 

d  a.  #  p. 

11 
56.74 25 26.5 

23 

91.3 
SW 

1.7 
9.8 

Ci.-S. Fr.-N. WNW 
51.8 

d  #  a.  d  ̂   p. 

12 
55. 82 24.5 29.6 21.9 

92.5 
W,  WSW 3.5 

9.8 

Ci.-S. Fr.-N. WNW 116.8 

•2  d2  a.  p. 

13 
57.50 

27 

32.5 
22.4 82.7 WSW,  SW 

3.1 

7.5 Ci.-S. Fr.-N. 
ssw 

.5 d  #2  0  a. 
14 

58.49 26.2 31.6 
23.1 

88.2 
WSW,  SE 

1.6 
9 Ci.-S. N. .5 

d<p. 
15 

58.82 26.9 31.8 21.7 82.9 E 
2.5 

4 Ci.          NE,  NW Cu. 

.5 

<P. 

16 

58.89 26.3 32.7 
22.6 

86.7 E 2 8 Ci.-S., Ci.ESE.ENE N. 53.6 

d2  a.  #2  y  a  p. 
17 

57. 56 26.2 30.8 21.8 87.4 ESE 
5.5 Ci.-S.              NW Cu. 

.3 
d  a.  p. 

18 

57.88 26.8 32.3 
22.5 

86.4 
ESE _ 5.3 Ci.                      N 

Cu.-N SSE 

2.5 

•  a.  ̂   p. 
19 

59  13 
25  7 28  7 22  6 

87  8 

WSW 8.5 

Ci.-S. 

N. 

SW 

4.8 

•  d2  a.  <  p. 

•  d2  a.  p. 
20 

58.87 
25 

30 23 
90.8 

WNW 7.7 
Ci.-S. 

Variable WNW 10.7 21 

57.57 25.4 29.2 22.2 88.7 
Calm 

7.7 

Ci.-S. 
N. 

4.1 

•  a. 

22 
57.64 26 31.6 22 87.7 

E 
6.5 

Ci. 

Cu.-N. 
SSW 

7.1 

•  p- 

d°  a.  d  <  p. 

23 

57. 5S 
27.4 32.1 23 81.7 

SSE 

5.8 

Ci., Ci.-S. 
Cu. 

s. 

.5 

24 56. 42 26 31.7 23 87.5 NE,  W 6.3 

Ci.-S. 
Cu. s,  ssw 

1.8 
d  a.  d2  T  ̂   p. 

25 

55.52 26.2 30.9 
23.4 

87.5 W 
8.4 

7 

Ci.-S. 
N. 

SW 

11.9 

d  a.  #  p. 

26 
55.60 27 31 24.5 

'    84.2 

W 
9.5 

9.7 
Ci.-S. 

Fr.-N.  SW  quad. 

2.8 

•  a  <  T  •  p. 
27 55.75 27.6 33 24.1 

,     78.8 W  quad. 
11.4 8.3 

Ci.-S. 
Cu. 

SW 

2.3 7  #°  a.  do  •  p. 

28 
•  54. 02 

28.4 
33.3 

24.3 
'     74.8 

SW  quad. 12.4 
9 Ci.-S.                 N 

Cu. 
SW 

1 29 
53.67 28.3 32.3 

24.7 
76.7 

SW 

15.8 8.8 

Ci.-S. 
Fr.-Cu. 

SW 

11.7 
Oa.  0©P. 

30 56.55 27.1 30.8 
24.5 

1     82.3 
WSW 12 

9.5 Ci.-S. Fr.-N. 
SW 

2.5 O  <i°  a.  d  #  p. 

31 

Mean 

Total 

57.56 27.9 33.5 
24.1 

1    84.5 

W  quad. 8.5 
4.5 A.-Cu. 

Cu.-N. 

SW 

1.5 
d  a.  #  d  r^  p. 

757. 17 26.6 31.3 

23 

i    84.9 
5.5 1 

7.8 

447.7 

1 1 1 

ATIMONAN. 

[0  =  14*^  00'  N;  X  =  121''  55'  E;  barometer  above  sea,  4  meters;  gravity  correction  not  applied,  — -1.74  mm.] 

mm. 

0(7. 

°a 
OC. 

Per  ct. 
1 757. 05 27 30.7 

23 

86.2 2 56.16 27.2 33 23.4 87.3 
3 56.66 27.1 33 23 85.8 
4 57  54 25.6 30.7 23.4 

89.8 5 57.49 
27.1 33.1 22.6 

83.8 6 57.41 26.2 30 23.1 
87.7 

7 57.30 
24.8 

27.7 
22.8 

93.8 
8 57.39 25.6 31.8 23 

90.8 9 57.48 26.5 31 23.1 
86.7 10 56.98 26.6 

30.7 
22.5 

85.6 

11 
56.36 

27 

30.7 
22.3 

83.2 
12 

55. 72 25 25.9 22.8 

87 13 
56.46 26.5 30.9 22.7 80.8 

14 
57.87 25.7 30.3 

21.5 
86.5 15 58.56 26.8 32 

22.4 
84 

16 58.87 26.1 30.8 21.8 
86.5 17 

57.15 26.6 
31.9 22.7 

85.7 
18 

57.22 
26.6 31.1 22.3 86.7 

19 58.46 26.9 31.7 23.5 85.7 20 

58.60 25.2 28.5 24.1 90.3 
21 57.70 25.6 29.2 23.3 

88 

22 57.46 26.1 31 23.5 
89.8 

23 

57.46 
26 

30.7 22.6 
91.2 

24 56.34 26.2 30.2 23.3 88.9 25 55.30 
26.6 

31.8 23.9 
86 

26 54. 68 27.6 
31.7 24.1 

79.3 
27 54.55 

26. 6 
30.4 25.2 84.8 

28 52.54 26.9 29.4 
24.6 

81.9 

29 
52.10 

27 

28 
24.9 

82 
30 55.95 27.2 32.4 

24.3 
79.5 31 57.07 

27.8 
31.8 25.3 80.9 

Mean 756. 71 26.4 30.7 23.3 86 

Total 

N. 

Variable 

SW 
SW NE Variable 

SW Variable 
S 

SSW,  SW 

SW 

SW SW 
SW NNW,  SW 

SW 
Variable 
Variable 

SW  quad. 

SW SW 
SW NW  by  N 

SW SW 
SW  quad. 
SW  quad. 
SW  quad. 
SW  quad. 

SW SW,  WSW 

Km.  p.  h. 

9.2 
6.8 
7.6 

9.5 11.6 

8.1 
7.4 

7.6 7.5 

3.2 
2.7 
5 

4.2 
6.1 

8.2 11.2 20.9 

19.6 
12.9 

8.9 

0-10. 

7.7 
5.7 
7 

10 
10 

10 

9.8 

10 

9.2 

10 
8.7 7.3 

8.5 7.3 

7.7 

8.3 

8.7 
9.2 
9.3 9.8 

10 
10 

10 
10 

Ci.-Cu. Ci. 

Ci. 
Ci.-Cu. 

Ci. 

Ci.-S. Ci-S. 

Ci.'S. Ci. 

A.-Cu. 

Ci. 

Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci. 
Ci. 

Ci.-S. 
Ci. Ci.-Cu. 

Ci. 
Ci. Ci. 
Ci. 
Ci.-Cu. 

Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu. 

A.-Cu. 
A.-Cu. 

NE ESE 

NE 
E 

ENE 

NW 

W 

E,  ESE 
SE 

ENE 
E 

WSW 
W 

W  quad. 

Cu. 
Cu. 

Cu. 

S.-Cu. 

Cu. S.-Cu. 
Fr.-N. S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
Fr.-N. 

S.-Cu. 

Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 

S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 

S.-Cu. 

S.-Cu. 
S.-Cu. 

S.-Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. 

E 

E,  SE 

E 

NE 
E 

NE 

SSW,  SE 

SE SW 
SW 

w 
w 

SW 
SSE Variable 

N 
NW 

SE SW 

W,NbyW N 

SSE Variable 
SE,  N 

SW 
WSW 

SW 
SW 

SW,  WSW w w 

10.2 11.2 

30.2 
11.7 
63 

.8 

8.9 4.8 

.5 

30.2 1 

1.3 

30.7 
.5 

2.3 

15.3 5.3 

5.8 

237.3 

d°  r^o  ̂   07°  p. 

-CL°©2|-^d°<°rp2 
ii°dOa.r3°#^°p. 

#oda.p.  <,°p. 

cpO  a.  r^o  p.  #o  d° 

•  a.  p.  r^''  92  p. 
#a.<|Op.  d°a.p. 

d°  <^p. 

•°  d2  0°  p. 

d2  O  •  a.  #°  p. 

d  a.  0°  d2  p. d2  0°a.OH°P- 
iid2a.r^°d  ^op. 

0°a.  <°«°p. 

#  O-  a.  d2  p. 

a^  d°  a.  p.  <,2  p. 
d2a.  <°p. 

•  a.  0°  p. 

d°#°a.  p.  <j°p. 

#  a.  d2  ̂   p. 

nP  Si.  d2  <^op, J3.2  =0  do  a.f^o  p. 

^oiiod°r^°^°^° 

d°a.  d2  <^°p. d°  #°  a.  p. 

#0  a.  d  a.  p. 

/-  #°  T°  a.  ̂ °  p. d2  a.  /°  a.  p. 

da.  p.T°^°a72p, 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

[</)  =  14''  49'  N;  X  =  120«'  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,  —1.71  mm.] 

Day. 

Temperature. 

l! 

Wind . 
Clouds. 

  . 
Miscellaneous. a 

j3 

B 

'3 

S 

Prevailing  form  and  its  direction. 

i a Prevailing 

direction. 
Force Amount 

-  rt 

.  'p 

"S>? 

(mean). (mean). .sS 1 
03 

S"
 

(^ 

Upper. 

Lower. 

(^  ̂ 

1 

mm. 

757  09 
27.1 31.5 23.6 

P.ct. 

87.3 N  quad. 

0-12. 

1.2 

0-10. 

8 Ci.-S.               NE Cu.         NE  by  E 

mm. 

^  O  p.  C°  a.  p. 
2 56.07 27.6 33 23.7 

82.2 Variable 1.2 
6 Ci.-S.NEbyN,EbyN Cu.                ESE 0°P-r^a.p. 

3 56.  43 27.7 33.4 
24.1 

80.2 
NNE 1.1 8 Ci.-S.            ENE Cu.          SE,  ESE 1.5   {j^a.i  iju^uy-p.  <^ 

4 57.17 
26.9 29.9 24.5 

82.7 NNE 1.2 9.5 Ci.-S.               NE Cu. 

p^  i^T^-^^^-P- 

5 
6 
7 
8 
9 

57.34 
57.32 
56.80 
56.99 
57  37 

27.6 
26.9 

25.2 
25.5 

25  3 

32.3 
31.7 27.8 

28.4 28 

23.6 
23.7 

23.4 
23.8 
23.5 

78.7 
80.8 90 

88.3 
87.3 

NE  quad. 
NE  quad. 
NE  quad. 
Variable S 

1.3 1.3 

1 

1.5 1.3 

■      8.5 

9.7 

10 
9.8 

10 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 

Cu.                     E 

Cu.-N. Cu.-N.    SE,  ESE 
Cu.-N.            SSE 
Cu.-N.    SWbyS 

13.3 

12.2 

23.5 

29.9 

^•Od°C° 

=  #°  a.  <j  d  p. 

07  #  a.  #2^°  p. 

=  da.^#p. 

10 57  28 
25.4 28.3 

23 
90.8 

N,  NNE 
1.1 10 

Ci.-S. Cu.-N,             SW 
62.8 

^  •  a.  /  •'-^  p. 
11 56.96 25.2 29.6 

22.5 
89.5 Variable 1.1 

9.5 
Ci.-S.                 N Cu.              WSW 

18.5 

#2  /'  r^  p.  d  a.  p. 

12 13 
56.54 
56.46 

24.5 
24.3 26.8 

25.6 

23 

22.3 
93.7 

94.2 
N  quad. NE,  SSW 

1.5 
2 9.7 

10 

Ci.-S. 
Ci.-S. 

Cu.-N.  WNW,  W 
N.                  SSW 5.6 206.7 

•'■ia.p./'#p.    ^ 

14 57.64 
25 

28.2 22.9 
89.3 Variable 

1.1 
10 

Ci.-S. 
Cu.-N.                S 

6.3  1  r^a.^  m  I  iiV-  " 
15 58.45 

26.1 
30.5 

23 

86.8 wsw 1 

10 

Ci.-S. 
Cu.                 SSE 9.1   !  ̂ #1  4a.  (J°  <g  P- 16 

59.11 
26.4 32.4 22.6 

83.3 NW  quad. 1.2 
8.7 

Ci.-S. 
Cu.-N.                N 5. 3  !  r^  #  1  4-  p. 

17 56.97 
25.3 28.9 23.2 90.8 NNE,  E 1.3 9.7 

Ci.-S. 
Cu.-N. 

4.5 

u  rr  U     ̂   p.  i  i( 
18 

56.  96 
26.9 

31.3 
24.4 

83.9 NE  quad. 
Variable 

1 
8.2 

Ci.-S. Cu.            S  by  E 

O'^P. 

/'°  d2  p.  O  a.  p. 

•  /°a.d  =  p. 

=  r^  p.  d  a.  p. 

=  #a.  ̂   p.d 

19 
58.56 26.7 

29 

24.5 86.2 1.5 

10 

Ci.-S. 
Cu.-N.                S 

2.3 

1          20 58.87 
25.6 

28.5 
23.6 

89.5 NNE.  SW 

1.2 
9.7 

Ci.-S.                  N Cu.-N.            SW 

.1 

21 

57  87 25.4 27.8 22.6 
90.2 N,  SW 1.4 

8.5 

Ci.-S. 
Cu.-N. 22 57  24 26 28.9 22.8 88.8 NNE,  SW 1.3 

7.7 Ci.-S. Cu.-N.    SE,  SSW 
12.7 

23 
56. 97 26.6 

31 
24.1 90.2 NE  quad. 1 8.8 

Ci.-S. 
Cu.             E  by  S 

22. 6  1  a_y-  a^.  i^^^  p.  = '          24 
25 

56.11 
55.59 

26.9 
25.6 30.4 

28.4 

24.7 

23.7 
89 

92.7 
NNE 

Variable 1.2 
1.2 

8.8 

10 Ci.-S. 
Ci.-S. 

Cu. Cu.-N.      S  by  W 

'KY 

i  i(  p.  u  U"  a-  P-    ̂  

p^/;«p.d 

!          26 
54.92 25.5 

28.1 
23.5 

91.8 NNE,  NW 
.9 10 

Ci.-S. 
Cu.-N.  SW,  WSW 80.1 27 

28 53.79 
51.36 

26.6 
26.9 

27.6 
28.1 

24.6 

23.5 
86.8 

87.7 
SW  quad. 3.7 

5.5 10 
10 

Ci.-S. 
Ci.-S. 

Cu.-N,N.SWbyW 
Cu.-N.  SW  by  W 79.4 81.1 

T  a.  /  #  a.  p. 
e»^«r^a.r^202^p. 29 

52. 06 26.3 28.7 
23.5 

84.2 W  quad. 4.2 
10 

Ci.-S. 
Cu.-N.              W 88.9 

/'•r'^a.p. 
d  #-^  a.  d  #  =  p. 80 

31 

Mean 

Total 

56.66 
57.59 

25 
25.8 

26.9 
29.3 

23.9 

23.4 94 93.5 
Variable 

Variable .8 
.9 

10 
9.2 

Ci.-S. 
Ci.-S. 

Cu.-N.               W 
Cu.-N.     WbyN 

68.4 11.2 

756. 66 26.1 29.4 23.5 87.9 1.5 9.3 

1 

876.2  1 

1 1 

■      "          1 

- 

SAN  ISIDRO. 

[</)  =  15*'  22'  N;  X  =  120'  53'  E:  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  —1.69  mm.] 

mm. 

°C. 

°C. 
°C. 

P.ct. 

0-12. 0-10. 

mm. 

1 757. 19 27.5 33  4 23.7 77.7 ESE,  SE 

0.6 

4.7 A.-Cu.                E Cu. E 112  _o  a. 
2 56. 28 27.4 

34 

22.2 79.5 ENE,  SE 

.9 

4.8 

Ci. 

N.-cf. 
ESE 

2.3 

£l^=.  a.  0°  vL/2  p_ 3 56.45 27.6 34.3 22.6 
78.8 

ESE .5 
6.2 

Ci.                      E 
Cu. 

.3 n  rz  a.  O'-^  T  <i  P- 

4 57.39 26.4 

31 

23 

84.3 ESE 

.6 

8.3 Ci.                       E 

N.,  Fr.-N. 
5.1 

d°  a.  <,  p. 

5 57.49 27.2 
32 

23 

75.5 ESE 1.1 
8.3 Ci.                   NE 

Cu.-N. 

E 8.6 

#o  a!  do  a',  p. 

6 57.60 25.5 29.8 23.3 
84.7 SE,  NE 

.8 9.8 Ci.-S.,  A.-S. 

N. 

ESE 

5.6 

7 57.08 
24.8 

28.9 
22.8 

89.8 NE  quad. 
.9 

9.8 

Ci.-S. 
N. 

SE 

14.7 

—  #o  a.  #^  p. 
^^  a.  T  #2  p. 
0°  <  T  p. 8 57. 23 

25 
29.5  i  23.2 91 

ENE,  ESE 
.7 9.3 

A.-S. N. 

SE 

13.7 
9 57.  32 26.1 31.4 

23 

83.2 SE  quad. 
1.2 

8.7 
Ci.-S. 

S.-Ca.,  N. S 10 
57.29 26.2 31.5 23.4 83.9 SSE,  SSW 

.8 

9 
Ci.-S. 

N.              S, 

SSW 

6.1 n  a.  #2  p. 
02  a.  02  d°  p. 

11 56.  67 26.5 32.4 23.1 
84 E  quad. .8 

8 
Ci.-S. 

N.,  Cu. 

SW 

13.5 12 56.18 25.8 31.9 
23 

87.5 
ESE 

.7 

8 A.-Cu.                N Cu. 

SW 

38.4 

=  n-'  a. #-"  i  <kV- 
13 

56.29 24.5 27.9 
23.1 93.5 

S  quad. 1.5 

10 

A.-S. 

N. 

SSW 

21.8 

da.  p.  #2  p. 02  a.  <^  p.d°a.p. 
0°a.T<  p. =o  no  a.  ̂   T  P- 

14 
57.63 

26 
29.6 22. 8 84.2 

S  quad. 

.9 

9.7 
Ci.-S. 

N. s .8 

15 58.50 27 33 22.7 

78 

SE  quad. 
.8 

8.7 
Ci.-S.,  Ci. N.-cf. 

SE 

16 
58.97 26.5 33 22.1 

81 
Variable 

.9 

6 Ci. 
Cu.-N. 

N 

17 57.20 
25 

29.6 

23 

88.5 
E  quad. 

.8 9.5 
Ci.-S.,  A.-S. 

N. E 
16.5 d  a.  p.  r-P  %°  p. 18 

57.26 
25.8 

31.8 

23 

87.6 ESE 
1.5 

9.2 

A.-S. 

N. 

E 
82.3 

n."^  =  a.  #2 1^  p. 

19 58.39 26  6 33.1 

23 

85.7 
ESE .6 

8.5 Ci.-S. Cu.-N. 

SE 

3.8 =  112  a.  T<  0Op. 20 
58. 67 26.1 31.6 23.2 87. 2 

SSE,  ESE 

.7 
8.2 

Ci. 
N.-cf. 

SSW 
6.9 #2   dO  p. 21 

57.83 25.6 
31.6 

23 

89 
E  quad. 

.6 7.8 

Ci. 
Cu.,  N.       N,NE 12.2 :zz  a.  #2  -f-  <;i  p. 

=  a.  <  T  p. 
do  a.  T  <.  p. 22 57.16 26.7 32.3 23.1 84.7 

SE 

.5 8.3 
Ci. 

S.-Cu. SE 

1.3 23 
57.17 26.9 

32 

23.6 
84.2 

ESE .8 8 Ci.-S.               NE Variable 
-    - 

24 56.16 26.9 

32 

24 85.3 
E  quad. 

.5 8.3 
Ci.-S. 

N. 

17.8 

0°  a.  ̂   p. 

25 55.73 
25. 5 31 

22.2 91 
E  quad. 

.5 8.5 

Ci.-S. 

N. 

SW 8.1 
W^  a.  p.  r^  a. 

26 54.87 25.9 
.29.3 23.9 92.3 

SE  quad. 
.5 

9.8 Ci.-S. 
N.          SW 

SSW 

7.6 

d°  <,  p. 

27 
53.67 25.2 

24 
93.7 

S  quHd. 

1.9 9.5 

Ci.-S. 

N. 

SSW 
97 

#2  a.  p. 
28 

51.23 24.8 23.5 95.8 
S  quad. 

1.7 

10 

Ci.-S. 
N. 

SW 61 

W^  a.  p.  i  4  p. 
29 

51. 02 24.5 23.5 

94 
SW  quad. 

2.1 
10 

Ci.-S. 
N. 

SW 

18.3 30 56.30 24.6 23.6 
94.5 SSW,  SSE .5 

8.8 
Ci.-S. 

N. 

SW 9.7 

112  do  a.  T  d°  p. 31 

Mean 

Total 

57. 32 26.8 24 88.5 SW  quad. 
.4 

6.8 

Ci. 

N. 

SW 

.8 

756. 63 26 31.5  1  23.1 86.4 
.9 

8.4 

— 1-- 
474.2 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

DAGUPAN. 

[</)  =  16*'  03'  N;  X  =  120''  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied,  —1.67  mm.] 

'a 

o3 

Temperature. 

'6 

Wind . Clouds. 

^H 

II 

2^ 

0«5 

1- 

Day. 
o - 

PS Prevailing  form  and  its  direction. 

-^^ 

Miscellaneous. 

i 
03 

a 

.§ 

C3 

^^ 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 
p^ 

03 

S 

Upper. 

Lower. 

vim. 

°a 
°c. 

oe. 

P.ct. Km.p.h. 

0-10. 

mm. 
1 757. 01 

27.6 
35.4 24 83.5 Variable 

8.2 5.8 
Ci. Cu.                      S 

0.3 

<  a.f^  d°  'X'  p. 
2 56.10 

27.7 
35.9 

23.9 
83.3 

SE 
9.2 

5.8 
Ci. 

Cu.                      S 

79 
O  d  #2  p. 

3 56. 45 27.7 
34.4 23.4 81.5 

SE 
9.5 4.8 Ci. 

S.-Cu. 
1 ^  a.  <j  T  d2  p. 4 56.  97 

27.6 33.9 28.5 

83.3 SE  quad. 
9.1 

8.7 

A.-Cu.          ENE S.-Cu.             SSE 

d°  ̂   T  P- 

5 57.26 
28.5 

35.4 23.7 

78.7 
SSE 

11.3 
6.7 Ci.-S. 

S.-Cu.,  Cu. 

•   6 

57.29 27.3 33.9 23.8 
83.1 SE 

10.1 
9.8 

A.-Cu. S.-Cu. 20.8 

d°  •  p. 

7 56.59 26.2 
32.2 23.2 85.5 SSE,  SE 14.7 

9.2 

A.-Cu. S.-Cu. 

da 

8 56.59 26.4 31.4 
23.8 

83.2 SE,  SSE 
17.8 

10 
A.-Cu. 

S.-Cu.               SE 
11.7 

T^dp. 
9 56.70 26.4 31.8 23.6 83.8 

SE 

14.9 
10 

A.-Cu. 
S.-Cu.      S  quad. 7.6 

d2a. 

10 
57.09 

25.3 
32 23.2 91.8 

SE 

11.2 

9.7 

A.-Cu. 
S.-Cu.               SE 

4.6 
pa.    1   pp. 

11 
56.58 

27 
33.9 23.5 85.5 S 

7.2? 

9.2 Ci. 

S.-Cu.   SE.WSW 

2.6 

P  #  P- 

12 
56.14 26.9 32.9 

23.2 
87 

Variable 9.2 6.8 

Ci. 

S.-Cu.          WSW 

39.6 

=  °a.  p#  p. 

13 

55.57 
24.4 26.4 

22.8 
97.2 

SE 

10.8 10 

N.                     SE 

35  5 

#  d  a.  p. 
14 

56.88 
26 

29.2 23.3 

84 SE 

19.2 

9.2 

A.-Cu. 
S.-Cu.                SE .3 

d  <^  p. 

15 

58.  25 27.2 33.4 23.3 
80.5 S  quad. 

10.8 
10 

A.-Cu. S.-Cu. 
O  a.  <  p. 16 

59.10 
27.8 

32.3 23.6 
82.7 

SE,  NW 

12 
5.3 

Ci. 

S.-Cu.,  Cu. 

<;-P- 

17 

56. 72 
26.6 

30.1 24.1 
86.7 

SE 

12.2 
10 

A.-Cu. 
S.-Cu.               SE 

1.8 
=°  a.  d2  r^  p. 

18 

56.73 27.7 33.8 
23.9 78,8 SE 

13.6 

8.2 

Ci.-S. 
S.-Cu.               SE 

<  p. 

19 

58. 17 

•26. 8 

34.2 
24.4 

86.3 SE 
12.6 

8.5 

A.-Cu. S.-Cu.               SE 
14.5 

p2  T  d  p. 20 

58.54 26.6 
33.2 

23.8 
87.7 Variable 7 

7.8 
Ci. 

S.-Cu. 3.8 

T  p  d2  ̂   p. 21 
57.82 26.4 32.5 

23.7 87 Variable 

6.8 

7.7 
A.-Cu.,  Ci.-S. 

S.-Cu. 44.7 d  a.  p  #  r3  p. 
22 

57.05 
26.8 

33.5 23.1 87.8 

SE 

7.9 

8.2 

A.-Cu.,  Ci.-S. 
S.-Cu.               SE 

81 

=°  r-  d  r^  p  #2 

23 

56.87 27.5 34.5 23.6 
85.4 SE 

9.3 

8.5 
Ci.-S.,  A.-Cu. 

S.-Cu.      SSE,  SE #  a.  r^  r^  ̂   p. 24 
56.06 27.5 34.6 24.5 

83.8 Variable 

7.7 
8 

Ci.-S. 

S.-Cu. 

30.5 p  r^  <  p. 

25 

55. 37 26.6 33.4 23.8 
86.2 E 7.2 9 

Ci. 

S.-Cu.               SE o°  p. 26 

54.42 26.1 31.5 

24 

91 

svv,  s 7.1 
8.8 

A.-Cu.,  Ci.-S. N.                       W 
55.6 

p  #■  p- 

27 

52.95 25.5 
29.8 23.9 

92.2 SE,  SW 
10.1 

10 

N.                     SW 
58.9 #  a.  p. 

28 

50.55 24.1 
25 

23.4 96.8 
SE 

14.6 

10 

N.             SE,  SW 

150.3 
#  y  a.  p.  ̂   p. 

29 

50.47 25.  5 28.7 23.3 88.8 
NW  quad. 

23.8 

10 
A.-Cu. 

N.                       W 
25.2 #  a.  p.  vi.  p. 30 55.  91 

26 
27.7 24.3 92.2 Variable 

10.4 8.8 Ci.-S. S.-Cu.,  N.          W 

6.1 

oi  #  a.  d  p. 

31 

Mean 

Total 

57.32 26.8 
30.7 23.7 88.8 N  quad. 6.9 

6.8 
Ci.-S. 

Cu.-N.                W 

=  a.  d  a.  p. 

756. 31 26.7 32.2 
23.7 86.3 

11 

8.4 1 
1 

675.4 1 

"  r~'  \ 
1                                   i 

BOLINAO. 

[<^  =  16*'   24'  N;  X  =  119*'   53'  B;   barometer  above  sea,  8.5  meters;  gravity  correction  not  applied,  —1.65  mm.] 

mm. 

°a 
°C. 

OC. 

P.ct. 
0-12. 

0-10. 

mm. 

1 757. 19 
28 

31.5 
24.9 

85 NNW 1.5 
9.5 Ci.-S. Cu.-N. 

0.3 11°  =°  a.  O  0°  p. 

2 56. 26 

28 

30.9 25.5 
84.8 

SE,  WNW 

1.7 
8.7 

Ci.-S. Cu.-N. 
6.1 

-CL  =°  a.  r^  #  p. 

3 56.56 
27.8 

31.9 
23.8 

83.7 SE  quad. 

1.7 
9 

Ci.-S. Cu.-N. 

-Q-  =°  a.  O  a?  p. 

4 56.99 28.3 

32 

24.9 
83.2 SE  quad. 

1.3 
9.8 

Ci.-S. Cu.-N. 

6.9 n=°o-^#°r^'T^ 

5 57.  55 
27 

31.8 23.7 
87.3 Variable 2 6.5 

A.-Cu. 

Cu.-N. 53.1 -Q-=°a.  r^2  02  p. 

6 57.24 27.1 31.5 
23.9 

86.8 
SE  quad. 

2 1 
Ci.-S. 

Cu.-N. 

7.9 

i-^°  •^  p. 

7 56.51 26.5 30.9 

24.3 

86.3 SE 3 
9.5 Ci.-S. 

Cu.-N. 

2.3 

o°  m°  p.  /'° 

8 56.28 26.9 30.6 
24.9 

83.2 SE  quad. 
3.2 9.7 Ci.-S. Cu.-N. 

/'°  a.  p. 

9- 

56.30 25.9 28.3 24.7 87.7 
SE  quad. 3.7 9.8 

Ci.-S. Cu.-N. 19 

/'°  m°  p. 

10 

56.63 
25 

26.2 
23.8 

94.2 SE  quad. 2 

10 

Cu.-N.              SW 
7  1 

•'  a.  #°  p. #°  a.  p. 11 

56.56 26.1 30.6 23.1 89.7 
SE  quad. 

2.5 
10 

Ci.-S.,  A.-Cu. Cu.-N. 3 12 
56.24 

26.5 29.9 
24 89 

SE  quad. 
1.7 8 

A.-Cu. 
Cu.-N. 

24.1 
=°  T  a-  '-^^  p.  # 

13 

55. 21 24.5 25.3 23.5 
95.5 SE  quad. 2.7 

10 

N. 67.6 

•  a.  /-°  #'  p. 
14 

56.47 

25 

28.3 23.1 91.3 SE,  SSE 
3.7 10 Cu.-N.                 S 

.3 
/'°a.p.r^°dTp. 

15 16 
58.29 
59.30 

26.7 27.8 30.6 
31.8 

24.2 
23.7 

86.1  ' 

85      I 
SE  quad. 
NW  quad. 

2 
2 

10 

9 Cu.-N. 
Cu.-N. 

.3 

2 

•°<  p. 

-Q-  =°  O'  r5  '^.  •° Ci.-S. 

17 

56.67 28.2 30.5 
25.5 

86 

NNE,  ESE 2.5 

10 

Ci.-S. Cu.-N. 

.7 

#°  a.  p. 18 

56.59 27.2 32.5 24.9 86.8 
SE  quad. 2.2 

10 

Ci.-S. 
Cu.-N. 

34 

d  =°  a.  r3  •  p. 
19 

58.05 26.6 28.9 24.5 
89      , 

SE  quad. 

2.7 
10 

Ci.-S. Cu.-N. 
.5 

=°/'°a.  0"d^p. 
20 

58. 66 26.7 31.5 23.5 
88.7 SE  quad. 

1.3 
9.7 Ci.-S. Cu.-N. 

7.6 =°  G^  &■  r^°  m°p. 21 

57. 85 26.6 
30.3 

23.7 
90.5 Variable 

1.3 9.8 

Ci.-S. Cu.-N. 

13.5 
d  a.  O  ̂ ^-  •  <  p. 22 

57.09 26.7 30.9 23.5 
89.7 SE  quad. 1.7 

9.2 
Ci.-S. Cu.-N. 

2.5 

•°  r^^  p. 
23 

56.87 26.6 31.8 
24.5 

90.5 
ESE 1.7 9.7 

Ci.-S. Cu.-N. 
29 

r^^'^p- 
24 

56.17 26.6 31.9 
23.9 

89.5 SE  quad. 
1.5 

10 

Ci.S. 
Cu.-N. 

26.9 o^  •  <  p. 

#°  a.  T°  p. 25 
55.49 26.8 29.3 24.5 91.2 

SE  quad. 
1.5 

9.5 
Ci.-S. 

Cu.-N.           SSW 26 
54. 43 25.3 26.8 24.5 

94  9 SE  quad. 
1.8 

10 

Cu.-N. 

34.3 

•  a.  p.  r:<i°  p. 
27 52.29 

25 
26.1 24.3 96.3 

ssw 
3.2 

10 

Ci.-S. Cu.-N. 

53.6 
•  r2°  a.  /-  #  p. 

28 

49.11 

25 

27.1 
23.8 94.8 

SW  quad. 

4.7 
10 Cu.-N.,  N. 

66.3 

/'  •  a.  p. 

29 

50.20 25.3 26.1 24.8 
95.8 

W  quad. 

5.8 10 

N.,  Cu.-N. 

15.7 

/'•a.  p. 

30 56.01 26.3 28.7 
25 

94.2 
Wquad 

2.3 10 
Ci.-S. 

Cu.-N.                W 
29.2 

#a.p.O12p^O°0° 

31 

Mean 

Total 

57.36 26.4 28.2 24.4 94.5 
SE  quad. 

1.3 

8.7 

Ci.-S. Cu.-N. 
11.2 

#a.p. 
756. 21 26.5 29.8 

24.2 89.4 2.3 
9.3 

525 
1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

BAGUIO. 

[</)  =  16°  25'  N;  X=:120°  36'  B;  barometer  above  sea,  1512.5  meters;  gravity  correction  not  applied,  — 1.66  mm.] 

c Temperature. 

'6 

It 

2>a 

Wind. Clouds. 

0)    • 

Day. 

1^ 

0 Prevailing  form  and  its  direction. 
Miscellaneous. 

fH a a 
1^ 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 
Oh 

o 
^ 

03 

,i§ 

T 
Upper. 

Lower. 

(|"Sd
 

mm. 

°(7. 

°(7. 

°a 

Per  ct. km.p.h. 

0-10. 

mm. 
1 635. 08 18.2 23 15.5 

Variable 

14 

7.9 Ci. 
Fr.-N. 

WSW 
14.5 

=  D.^a.=^Tmv^ 

2 34.86 
19 

■  22. 5 

15.4 

S,  E 

11.7 6.7 
Ci. 

Cu.,  N. 8.1 

=°  112  a.  =2  0  p. 

3 35.22 
18.6 23 

14.9 
Variable 13.9 8 Ci. Fr.-N. 18 

n^a  =2  0Op. 

4 35.67 18.9 21.9 15.1 Variable 9 Ci.-S.,  A.-Cu. Cu. E 

0®^  =  p. 5 35.84 18.8 23.5 
15.3 

E  quad. 
15 7 Ci.-S.,  Ci. Fr.-N. E i ^°  a.  T  =^  •  p. 

6 35.  67 
18.2 

21.5 15.4 E 
17.8 

10 

Ci.-S. 
Fr.-N. 

6.4 

da.=°d°0°ep. 

7 34.82 16.9 19.1 15 E 

30 

10 

Ci.-S. 

N. 

ESE 
.5 

d©a.  p.^o^-oa. 

8 34.58 17 20.1 
14.8 E 

35.2 
9.6 

A.-Cu. 

Fr.-N. 
ESE .8 ^°  T  a.  d  /-  a.  p. 

9 34.80 17 19.7 13.9 ' 
SE  quad. 

23 9.6 A.-Cu.,  A.-S. Fr.-N. SE 3 
-°a.#=-^p. 

10 
35.04 17.7 22.8 15.1 

Variable 11.6 
9.4 

Ci.-S.,  Ci.-Cu. Fr.-N. 

S,  SW 

13.7 
=°  a.  •  =-  p. 

11 35 
18.2 22 

15.5 
W 8.6 

Ci.,  A.-Cu. 
Fr.-N. 

WSW 43.2 

=  a.T#=^/'°p. 12 34. 48 
16.9 20.9 14.9 W 8.1 

Ci. 
Fr.-N. NE 99.1 

#=2   p. 

13 

33  46 16 16.7 
15 

SW  quad. 
23.8 

10 

N. 
37.8 

#  =  a.  p. 
14 

35. 02 
16.1 

18 
14.6 22.9 

10 

A.-S. Fr.-N. 

SE 

1.3 =2  d2  a  /'  a.  p. 

15 
36. 52 

17.4 23.1 
14.8 E 15.6 10 Ci.-S. Cu. 

3.3 

=^  T  •  p.  O^  © 

16 
37.21 

18 
21.1 

15.3 
Variable 12.4 

7.6 

Ci. 

S.-Cu. 
WNW iia.  =  T#^°P- 17 

35.32 
17.5 

22.9 15.4 E 
21.7 

10 A.-Cu.                E 
S.-Cu. 

ENE 

2.8 

•  =  p. 

18 
35.25 

18 
21.4 15.4 E 19.8 9.3 Ci.                      S 

S.-Cu. 

SE 

5.6 

#a.  p. 

19 
36.24 

18 
22.9 15.7 

E,  ESE 
21.9 9.3 Ci.-S.,  A.-Cu. 

S.-Cu. 
ESE 31.2 

=  O  0^  p. 
20 

3H.62 17 20.8 15 Variable 10.6 

9.7. 

Ci.-S. 

N, 

NE  by  E 38.6 

=^  •  T  p. 

21 
35.78 17.4 20.9 

14.7 

SW  quad. 8.5 
9 Ci.-Cu.           NW Cu.,  N. 

39.3 
=  °D.a=^m  fp. 

22 35.20 
17.1 

21.4 

15 

SW  quad. 10.4 
8.1 

Ci.                  ESE 
Cu. 

7.6 
ii  =  a.  =2  0  p. 

23 

35.34 
18 

22.4 
15.8 

SE  quad. 20.1 

9.4 

A.-Cu.            SSE 
S.-cf. 

ESE 11.4 

d  a.  #  =  O  p. 

24 34.74 
17.8 

23.5 
15.8 

E 
14.9 

8.9 Ci.-S. 

N. 

20.3 

=  •  r3^  p. 

25 
33.84 

17.4 21.9 
15 

W  quad. 

13.2 

8.7 Ci.,  A.-Cu. 

N. 
28.7 

^  =°  a.  #  =  p. 
26 

32.79 16.8 
19.2 

14.9 

W  quad. 

26.8 

10 

A.-S. 

N. 

79 
n  a.  #  p.  =2  a.p. 27 

31.01 
17 

17.9 15.3 
SW 

57.1 10 N. 
142.2 

—  i/  •  a.  p. 

og 

28  74 
16  4 

17.4 14.5 SW 58.7 10 

N. 

173.5 

/'•a./'«2p.= /-•.a. /-#  =  ?. •  =   a.  p. 29 28.11 
34  05 

w 
w 

10 
10 

N. 

N. 
327.7 43.7 

30 
18  3 

31 

Mean 

Total 

35.56 22.7 w 
9.4 

Ci. 

S. 

WNW 

1.5 

••°a.  =  »p. 

634. 58 17.5 21.1 15.1 21.2 

9.1 
1203. 8 

i 

VIGAN. 

l^  =  n°  34'  N  ;  X=:120°  23'  E  ;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  — 1.61  mm.] 

mm. 

°(7. °(7. 

°C. 

Perct. 

0-l£. 0-10. 
mm. 

1 757. 08 
27.7 32.1 

24.5 
79 

S  quad. 

0.8 
2 Ci. 

Cu. 
0.3 O  d2  07  p. 

2 56.24 28.1 33 24.2 

76 
Variable 1.2 

3.3 Ci.,  Ci.-S. 

Cu. 
^°P. 3 56.67 

27.8 
33.1 

24.8 
80.5 NE,  SW 

1.3 
2.7 

Ci.-S. 
Cu. 

Od  <i°a7p. 4 57. 05 28.5 
33.1 

24.7 76.1 

S  quad. .8 
3.5 

Ci.-S. 
Cu. 

m°d°  ̂ °r^p. 

5 57.59 28.1 34.1 
25.3 

80.8 Variable 

.8 

2.8 

Ci.-S. 
Cu. 1.5 

6 57. 22 27 32.6 
25 85.8 

Variable 
1.2 

7 
Ci.-S. 

Cu. 
4.6 

•  Op. 
1            7 56.61 

26.6 
31.4 24.4 

88.8 
SE  quad. 

6 
Ci.-S. 

Cu.              WSW 
36.8 d  a.  #  O  p. 

1            8 56. 06 27.2 32.1 24.4 84.5 Variable 7.3 
Ci.-S. 

Cu. 

.3 

do  p. 

i            9 56. 07 27.8 32.1 24.8 77.7 SE,  S 

1.8 

6 
Ci.-S. 

Cu. 

.5 

1          10 56.36 
27.7 31.7 24.4 

•78 

S  quad. 

1.8 

8.3 

Ci.-S. 

Variable 

2.8 
d°  a.  p.  #  a. 

11 56.45 
28 

32.4 
24.9 78.6 

SE  quad. 
6 

Ci.-S. 
Cu.,  N. 1.8 

d  a.  p.  #  p. 

12 
56.14 26.9 32.1 24 

83.2 S  quad. 
1.3 

2.8 
Ci'.-S. 

Cu. 
56.9 

O^^p. 

13 
54.37 24.7 26.9 23.2 

93.2 SE  quad. 8.7 Ci.-S. 
N. 176 

•2  a.  p.  /-o  p. 14 
56.04 27.1 31.5 24 78.8 

S  quad. 
1.7 

8.2 Ci.-S. 

S.-Cu. 

d°p. 

15 
58.69 

27.3 32.7 23.8 81.3 
Variable 

8.8 

Ci.-S. 

S.-Cu. 
1.3 

mm  p. 
16 59.36 

27.1 32.4 23.4 84.3 Variable 3 
Ci.-S. 

Cu.      NNE,  NW d  0°  p. 17 
56.56 28.5 34.9 24 76.7 NE 

1.3 

4.8 

Ci.-S. 

S.-Cu. 
dp. 

18 
56.63 

27.2 32.4 24.1 80.8 Variable 

.8 

5 

Ci.-S. 

Cu.                  SW 5.6 

^°o«p. 

19 58.12 

27 
32.9 23.7 82.9 Variable 

.8 
4.7 Ci.-S. 

Cu. 21.8 

O^p. 

20 
58.91 

26.8 31.9 23.7 

■  84.5 

NNW 
8.3 

Ci.-S.,  A.-Cu. 
S.-Cu. 

2 

•°Op. 

21 
57.95 26.3 

30.4 
23.5 87.3 Variable 

5.7 Ci.-S. 
CU.-N.,NNE,WSW .8 

•  op. 
22 57.07 26.6 

31.6 23.5 84.5 Variable 

5.2 

Ci.-S. Cu.                SW 

3.6 

•  p. 

23 

57.24 
27 32.5 24.3 84.9 

Variable .8 7.8 Ci.-S. Cu.    S,  NEbvN 

.3 

d<,°p. 24 
56.18 27.8 32.5 24.5 83.3 NNW 

7.2 Ci.-S. 
Cu. 5.3 

0^<°p. 

25 
55.58 26.3 32.1 

24 
87.8 Variable 1 7.5 

Ci.-S. Cu.,  S.-Cu. 
15.5 

d  a.  p.  #  O  p. 

26 
54.25 25.2 26.9 24 92.7 Variable 

1.3 

10 

Ci.-S. 
N. 

33.8 
•  a.  p. 

27 51  65 24.7 26.7 23.5 97.3 
S  quad. 
SE  quad. 
Variable 

2.2 
10 

N.                  SSW 
102.4 

#2  a.  p. 

28 48  44 25.2 
28.6 

22.4 90.7 
4.3 

10 N.                  SSW 190.8 

if  •^  a.  p. 

/^a.  #2a.  p.  o^p. 29 
46.14 

25 
26.3 23 94.2 

6.8 
9.8 

Ci.-S. 
N. 

87.4 30 
55. 74 26.3 28.9 24.8 90.3 s 1.5 

8.7 Ci.-S. 
N.                     SW 

12.2 •  a.  p.  =°  a.  07  p. 
31 

Mean 

Total 

57.30 26.9 29.7 24.1 85.8 
S  quad. 1.2 1.2 Ci.-S. 

Cu. 

=°  r-.  a.  07  p. 

755. 99 26.9 31.3 24.1 84.2 1.5 6.2 

1 764.3 

1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

TUGUEGARAO. 

[<^  =  17*  36'  N;  X  =  121*  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,   —1.61  mm.] 

1 
B 

Temperature.     ' 
6       1 Wind. Clouds. 

Day. 

d 
o i  I 

1^ 

B    1 
Prevailing Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 
Miscellaneous. 

^^  i   direction. 

CD-'     1 

«          1 

Upper. 

Lower. 
i 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 

17 
1          18 

19 
20 

21 
22 23 

24 25 

26 
27 

1          28 !        .  29 

mm. 

756. 88 
55. 78 
56.64 
57.48 
57.67 
57.69 
57. 22 
57.39 
56.49 
56.15 
56.07 
55. 69 
53.  50 
56. 75 

58. 26 
59. 25 
57.78 

57.  62 
58. 25 

58.18 
57.95 
57.13 
57.  66 

56.  54 
55.48 
53.47 
51.  46 

50.24 
46.06 
53.63 
55.94 

28.7 28.8 
28.6 

27.8 
28.9 

28.1 27.8 
27.6 
28.6 
27.8 
28.6 
26.8 

25.2 27.6 

28.4 
27.4 27.4 
26.9 
27.8 

2S.  1 
26.5 
27 

27 
27.1 
25.5 
25. 2 
26.2 
25.9 
24.6 
26.5 
28.8 

35.5 

36.2 
36 

32 34.8 
33.5 

33.4 32.8 
35.7 
33.8 

35 33.3 
28.6 
32.5 
34.7 
33.5 

32 
32.4 
33.4 
33.7 
32.8 
33 

30.6 

32 
32 27.5 

33.5 
29.2 
28.6 

34 35.5 

23.4 23.7 

24 23.8 23 

24 
23.6 
23.5 

24 
23.5 

23.1 
23.7 

22.1 
23.2 22.6 

23.5 
24.3 
23.8 

24 24.5 
23.5 
23 

•24. 1 

24 
22.8 

22.3 

24 24 

22  8 

P.  ct.  \ 
79.5  ! 

76.1  1 
79.2  i 80.7  i 

74 81.2 
77.7 

80.2 73.8 

80 
78.2 

84 
89 
81.3 
78.5 
84.2 

86.8 
89.3 

84 

84.^ 

85.5 
83.2 
87.2 
84.1 

88.2 
88 

90.4 
91.2 
QS   7 

E,  SW 

S,  SE 
S 
S 

SW 

SE 

SE SW 

SE 
Variable 

NE 
N  quad. 

SE SE N 

NE NW,   SE 

SE 
SE 
NW 
NW 

SE 

NE 
NW 
NW 
S 

Variable 

SW SW 
NW 

SW,  NW 

0-12. 

0.3 .8 
.7 

.2 

.5 

.8 

1.7 
1.7 

1.2 

.5 

.5 

.7 
2.7 

1.5 :l 
.3 
.2 
.3 
.8 

•    .3 

.2 

.2 

.5 

1 
!             .2 

1 

.  7 1.3 

.2 

.8 

0-10. 

4.2 
4.8 

7.7 
6.7 
5.7 
7.7 
7 
7.3 
7.7 
7.3 
5.7 
6.8 

9.2 
6.5 7.5 6.8 

8.3 9.8 6.8 

5.7 
8.8 
7.8 

8.3 

8.2 
8.3 10 

8.7 
9.3 

10 

7.2 

-4.2 

Ci. Ci. 

Ci. 
Ci. 
Ci.                   NE 

Ci. 
Ci. 
Ci.-Cu.            SE Ci. 

Ci. Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci. 
Ci.-S. 

Ci. 

Cu.                     S 
Ca. 
Cu.               SE,  S 
Variable        SW 
Cu.                     S 
Cu.-N.                 S 
Cu.-N.              SE 
Cu.-N.                 S 
Cu.-N.                 S 
Cu.               S,  SE 
Cu.-N.             NE 

Cu.-N.                N 
N.                      SE 
Cu.                    SE 
S.-Cu.                  S 
S.-Cu.       N,  NW 
Cu.-N.               SE 
Cu.-N.          S,  SE 

S.-Cu.,Cu.        SE 
Cu.           ENE,  E 
Cu.-N.       NW,  S 

Cu.-N. 
Cu.-N.,  S.-Cu. 

Cu.-N. N.                    NW 

Cu.-N. N. 
Cu.-N.                 S 
N. 
Cu.-N.            NW 

Cu.,  Cu.-N.    NW 

mm. 

______ 

3.8 

"3^6" 

"49""
 

85.3 

6.6 
15.5 4.8 

______ 2.5 

129
"" 

8.9
 

44.
2 

1 
-CL2  a.  0  <j  p.         1 

r2  <  p.            ; 
n-  a.  d  r^  p.              | -Q  0-  a.  <  p. 

d  a.  0  p. 

•  a.  /-  ̂  a.  p. 
•  a.  /  ̂   p. 

n  a.  ̂ .  r2  ̂   p. 
-Q-  a.  #  0  p. 
/'••-'a.#p. 

X12  C°  a.  <  p. 
•Q  a.  #  <  p. 

•  ̂   a.  #  <  p.       1 

•  a.  O-^  •°  p. nP  a.  ̂   p.              1 

d  a.  <,  p. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 

"Ci"sr 

d  a.  r3  #  p. 

d  a.  #  p.  02 d  ̂   a.  07  p. 

dp.                           1 

#  P- 

#  a.  d  a.  p. 

•-p. 

•'  a.  •  p. 

#  a.  p.  /'  a. 

i          30 
31 

22.1     87.3 
22.9     77.3 

Ci.-S. 

Ci. 

0-  a.  a?  p. £i2  a.  o:;  p. 

Mean 

Total 

756. 01 
27.3 33 23.4     83.2 

.7 
7.4 1 i 

1     - 

L    ___            
|378.5  i                                     i   1   i 1                                  1 1                   1 

[(/)r=18°  22'  'N  ;  =  \  121°  38'  E;  barometer  above  sea,  5  meters;  gravity  correction  not  applied,  —1.57  mm.] 

mm. 

°a 
°C. 

°(7. 

P.ct. km.p.h. 

0-10. 
mm. 1 

1 

1 757. 26 
28.4 34.1 24.4 79.7 Variable 11.2 1.5 

Ci. NE 
Cu.-N. 

i  °  <  p.                      1 

2 56.28 28.2 33.5 24.5 78.3 
S,  NW 

11.8 4.2 
Ci. 

E 
Cu.-N. 

r^p. 

3 56.91 28.2 
34 

24.6 80 Variable 11.4 6.7 Ci.-S. 
S.-Cu. 

E o<P.              ; 
4 57.64 27.4 

32 

25 

81.8 S  quad. 

9.8 

8.5 
Ci.-S. 

NE 
Cu.-N. 

SSE 

5 57.87 28.1 
35 

24.6 74.8 

SE 

10.3 
3.8 

Ci. 

E Cu.-N. 

SE 

r°p.               ! 
6 57.90 27.7 33 23.8 

85? SEquad. 
10.5 

4.3 

Ci.-S. 
SW 

S.-Cu. 

SE      

Op. 

7 57.38 26. 6 33 24 
85.3 SE 

13.8 
5.3 

Ci. NE 
S.-Cu. 

E  !    4.1 
•  T°  <i  p. 

8 57.50 27.2 32.6 23.2 76.5 SE  quad. 14.5 7 
Ci.-S. 

E 
S.-Cu. 

S  ]   

^?-      n 

9 56. 92 27.2 33 24 
79.8 SEquad. 15.2 5.5 

A.-Cu. 
E Cu.-N. SW  i     9.9 

0°  /^°  •  p. 

10 
56.61 

26,9 

32.7 
23.2 

82.2 

Variable 11.1 
1.8 

Ci.-S. 
S 

S.-Cu. 

-r-  p- 

11 56.50 27.5 33.5 23.7 
82.2 

Variable 8.8 3 

Ci. 

E Cu. 

x.-g         ̂ '^ 

°<p. 

12 
56.18 

27.6 
33 

23.9 84.5 Variable 9 6 Ci. Cu.-N. 
NE 

37.6 
r^P  •a.  p. 

13 
53.22 27,2 30.5? 

23 

84.7 SE 
23.1 

8.3 

Ci.-S. 

N. 

N,  NE 

-6.1 

•  i"^  a. /-°  a.  p. 

14 
57 26.9 31.9 24.5 83.2 SE 

10.1 7.8 A.-S. S.-Cu. 

.5 

^P. 

15 58.66 27  3 32.6 23.6 84.5 Variable 
8.8 6.2 Ci. 

W 
Cu.-N. 

SE 

i^°p. 

16 59.83 27.2 31.9 23.1 
89.1? 

S,  N 
8.1 

3.8 

Ci. SE 
Cu.-N. SE,  NE 

31.5 

17^°  p. 

17 58.48 27.4 

32.5  1 

24.1 87.7 Variable 11.2 

6.2 

Ci. 
NE 

Cu.-N. 
3.8 

m  a.  #  a.  p.          ' 
18 

58.04 25.1 28.2 23. 6 94.2 
SE 

7 10 

S.-Cu., 

N.        SE 6.6 
•  a.  p.  <  p. 

19 
58.62 27.4 

32 
23. 5 84.2 SE 

8.7 

6.8 

Variable Cu.-N. 
S <  p.                         1 

T  <  p.                  1 20 
58. 73 

28 

32.5 25.1 85.7 
SW.  NE 10.7 

2 
A.-Cu. 

E 
Cu-N. 

NE 21 58.70 26.7 

33 

23.8 87.3 

•     SW 

7.9 7.2 Ci. E 
Cu.-N. 

E,  NE 
6.4 

0  •  p. 

22 
57.49 25.9 

30 

23.4 90.2 Variable 
6 

10 

A.-S. 

S.-Cu. 
E 

•°  a.  <  p. 

23 
57. 92 26.6 

31.5 24.3 86.7 S 
9.1 

10 A.-Cu. E 
S.-Cu. 

S 

24 57.19 26.4 
31 24 

86.5 SW,  NE 
5.6 10 A.-Cu. N 

Cu.-N. 
E 

48.3 

•  r^p. 
25 55. 95 24.8 

28.5 
22.6 92 NE.  W 8 

8.7 

A.-Cu. 
E 

N. 

E,  NE 

82.3 

%-  a.  p.  r\  a. 26 
27 53.07 

51.94 
23.9 
25.3 

28  4 
22  5 95  2 SW 

12.7 

10 

N. W 58.7 
#-  a.  p. 

27.4 23.6 

91'.  3 

Vari  ble 10.9 10 

Ci.-S". 

S.-Cu. W 
48.8 

•°  a.  p.  /'  #  p. 
28 
29 

30 

50.33 
46.20 
53.63 

95  4 

28  2 
23  1 

95 

SE 

8 

10 

S.-Cu. W 

14 

•  a.  p.                    1 
25.4 
26.9 29  2 

23  4 

QS  « 
SW,  ENE 

17.4 10 

N. 

S 68.1 

1/  •  a.  p. 
32 

23!  5  1   Variable 

8.3 

7 Ci. W 
S.-Cu. 

G^ 

31 

Mean 

Total 

56.34 27.2 

32 

23.6  1  83.5 Variable 10.2 
3.7 Ci. 

E 

S.-Cu., 

Cu.-N. 

u^ 

756. 33 26.8     31.7     23.8     85.5 10.6 6.6 

432.  3 
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METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 
[<^  =  6«   03'  N;  X  =  121°   00'  E] 

ISABELA,  BASILAN. 

[0  =  6"  42'  N;  X  =  121"  58'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

i Miscellaneous. Day. 

si 
a CO a 

ft 
a 
eg CO 

a 
ft 

(M 

•^a 

^B II 
a 

03 

CO 

a 
ft 

a 

03
' 

CO 

a 
ft 

C<1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 
12 13 

14 15 
16 

17 18 

19 20 

21 
22 23 

24 

I        25 26 

;     27 
28 

1        29 

1        30 
31 

°a 

32 30.6 29 

30.6 
31.6 
28.8 
29.3 

32.4 
30.3 34 

31.7 
31.9 
33.5 

32 
30.8 
31.9 
31.2 
30.4 
29.1 

31.2 
31.9 
31.9 
31.9 
31.4 

32 
32.2 
32.1 
33 
31.8 
32 
32.9 

°c. 

22.2 
22.1 

22 
22.2 

22 
21.1 
22.3 

20.8 
21.7 
21.1 

21.4 
22.2 
21.6 
22.9 
22.1 
21.8 

22 21.9 
22.7 

23.6 
22.2 
20.7 
22.6 

22  . 23.2 
24.1 
24.1 

24.2 
23.8 
23.6 
21.2 

P.et. 
95 

88 
88 

96 
95 
97 
89 96 
93 
95 95 

92 93 

92 92 

92 
96 
96 
89 

88 
94 
93 

92 97 

92 93 
89 

85 93 

94 91 

P.  ct. 

72 
75 91 71 

88 85 

78 68 

72 61 
64 
80 
62 
58 
87 65 

84 73 

76 72 
65 73 
71 

66 
67 

51 69 
61 
67 
73 
70 

0-10. 

9 
9 
9 10 

9 10 
10 

7 
8 
8 
8 
7 

10 8 
8 
7 
8 

10 
8 

10 
7 
8 
8 

10 8 
6 
6 
7 
8 
7 
8 

0-10. 

7 
9 

10 
9 

10 

10 8 
5 
8 
7 
9 

10 
7 
8 

10 
7 

10 7 
10 
8 
8 
8 
7 
8 
9 
8 
7 
8 
7 
7 
5 

mm. 
50.8 
1 14.5 

'30^2" 10.7 

"2^8' 

"2774" 
'1^8' 

23.9 

47 

8.1 

Y 
13.7 

"ir6~ 

1.5 

d°  a.  /'°  #^  p. 

^/  a.  p.  d'-i  p. #a.  p. 
ii  =  a. 
/'°#°a.d°#2p. 
n  =  /-  a.  #  p. 

112  a. 

n/^a. 

11/-°  a. 

n  a.  i/  <  p. 

^  0°  a.  m-  p. n.^  a. 
n  a.  .Z'  ̂   p. 

nZ-^a.dO 
na. 

ii#2a./'#p. 

#a.  /'a.  p. 11°  a.  /■  <  p. n.^a.^%  p. 

11°  a.  /-  p. n.^  a.  y  p. 

•  a.  /-  #°  p. 
ja  a.  d  /'  p. n.^  a.  /-  p. 
11°  a.  /^  a.  p. 

#  a.  /'  a.  p. 11°  #°  a.  /  a.  p. 
na. 
na. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 

1        15 
16 i        17 18 

1        19 

'        20 

21 

22 

23 I        24 

25 
26 

27 
28 

29 
30 

31 Mean 

Total 

°a 

30.3 29.8 

29.3 

29 

29.3 

32.8 27.8 

29.8 
32.3 

31.8 

31.6 
30.9 
34.8? 
28.8 
30.5 

30.3 29.3 
28.3 

30.3 29.3 
27.9 
29.9 

30.8 
29.5 

33.3 32.3 

31.3 
32.8 

32.5 
30.3 

32.5 

°a 

22.5 
23.5 
22.5 

22 
22 

22.5 

22 

22 

21.5 22.5 
21.5 

22 
21.4 

22 

22.5 22.5 

22.7 21.5 

21.8 
21.5 22.5 

22 

22 

22.2 

22 21.9 

22.4 

22 
22 

22 
22 

p.ct. 

96 

92 
96 

96 
96 
96 
96 
96 

96 
96 
96 
88 

96 

96 
96 

96     ■ 

93 

99 

96 
94 

96 

92 

96 

94 

96 
96 
97 
96 
96 
96 

96 

P.ct. 

81 
84 

77 

79 

90 

83 

92 
79 

83 
73 

72 

92? 

84 

87 

78 

82 
85 
86 

95 

90 

85 

78 

81 
91 
85 

85 
72 
60 
73 
78 
53 

0-10. 

10 
10 

10 
10 

4 
10 
10 
J 
0 
2 
1 

10 

3 

10 
10 

8 
8 

10 

10 
10 
10 
10 
5 

10 
10 
7 
5 
5 
2 
3 
0 

0-10. 

6 
10 
10 

10 

9 
10 

10 

10 
9 
8 
8 
8 
3 

10 
10 
8 

10 
10 
10 
10 

10 

7 
9 

10 

9 
9 
4 
5 
9 
5 
3 

mm. 

19 

42.4 21.3 

18.8 

5.1 
15.2 

8.4 
3.8 
2.5 

"20^8' 

1.5 

146.8 

'io'7' 

1.8 15 

'14^2' 22.1 

-ci  1/  a.  /-  #  p. /°  a.  •  a.  p. 

Am  a,  p°  p. 
n  a.  /-  #°  p. 
d  a.  /-  #  p. 

•  p- 

n  a.  p  p. 

n  a.  p  r^  p. 
na. 
iia. 
n  =  a,  T  P- 

n.  a. 
n  =°  a.  /°  #  p. 

P°  a.  ̂ 0  p. 

•  a.  f  p. 

n  a.  /-  #2  p. 

d  a.  /'  p. 
-Q-  a,  Z'  #  p. 
d  /-o  a.  p°  /°  <, ii'p°a  /'•p. 

n  a.  /'  a.  p. 
n  =°  a.  /-  #  p. 

/^  •  a.  p. 

£L^/'a.^/p°r^  p. 

n  a.  /-  p. 

na.  Xp. 
xia.  Xp. 

n  a.  /-  p. 

n^"/"   1  a. 

na. 

Mean 31.5  ;  22.3 92.6 71.5       8.3       8.1 
30.6 

22.1 95.4 
81.1 6.9 

8.4 
Total 

245. 61 

369.4 

ZAMBOANGA. 

[0  =  6*'  54' N;  X  =  122''  05'  B] 

DAVAO. 

[<^  =  7*'  01'  N;  X  =  125''  35'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

s§a 
C§?o§ 

■3.0  CO 

■ 

Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

^|a 

Miscellaneous. Day. 

is 
a CO a 

ft 
a 

oj CO 

a 
ft 

•^a 

03  P 

^a 

•as 

sa a 

Oj
' 

CO
 

a 
ft 

a 

03 

CO 

a 
ft 

I 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 18 
19 20 
21 

22 23 
24 
25 

26 27 
28 

29 
30 
31 

Mean 

Total 

°e. 

29 

28.5 
28.4 
28.4 29.6 
28.5 
28.7 
29.7 
32.8 
30.3 
30.7 
29.9 

31.2 31 

30.7 
31.5 
29.4 
27.9 
29.4 
29.1 

°c. 

24 23.5 
23.4 
22.9 
22.6 

22.4 20 

21.9 
23.3 
23.3 
23 

23.7 
22.9 
24 
23.2 23 

22.9 

22.5 
23.2 
23.4 
22.5 

22.2 21 

21.4 
20.1 
24.5 
24.2 
23.5 
23.9 
23.5 
23.4 

P.ct 

86 
91 
83 
96 
90 78 

86 
87 
87 89 

84 
87 88 

87 
95 
88 

87 
98 93 

84 90 

p.ct. 78 73 

80 
78 

73 
100 81 

76 75 

63 
76 
75 
68 
70 

72 78 

80 
88 

87 73 
74 
78 
80 85 
76 

75 
70 73 

72 
83 
79 

0-10. 

6 
9 

10 

10 6 

10 9 
7 
4 
6 
3 

10 
4 
6 

10 8 
9 

10 
8 
9 
8 
8 
9 

10 10 

10 8 
9 
4 
4 
2 

0-10. 

5 
9 

10 
10 
7 

10 

10 5 
7 
7 
5 
8 
7 
8 
9 
7 
9 
7 
9 
8 

10 
8 
9 
9 
8 
8 
8 
9 
9 

3 

mm. 
11.2 

12.2 5.8 

1,3 
4.6 
4.6 

~'i~8~ 

.5 

20.3 
2 

2 1.8 
4.6 

=  a.  #°  p. 
d°  a.  #°  a.  p. 

#°  =  a.d°/'#° 
=  a.  d°  <  p. 

da./'#°a7vvp. 
=  a.  /'  d°  p. 

rL=°  a. n  =°  a.  C)  d°  p. .a  =°  a.  0  p. 

D.  =  a. 
ii  =  Ca.Tp.  1 
-Q  =°  a.  T  p. vi^ii°=a.TO  ^ 

d  =  a.  0  a.  p. d  d°  a.  <,  p. 

ii°=°a.O#°p. 

#°  /'  a.  d°  d  p. d°a./'p. 

=  a. 

=  a.  d°  a.  p. 

=  a.  0  0°  p. 

d°#°p. 

p°  0  P  P- 
=  a.  <^  d°  p. =°  a.  0  ̂   p. 

11°  =  a.  0  p. 

n  =°  0  a.  ̂   p. 

-Q=a.eoT°d°' 

=°a. 

n  =  a.  /o  p. 

1 
2 
3 

•    4 

5 
6 

I 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 

24 
25 

26 
27 
28 
29 

30 

31 

°a 

32.6 
31.7 

30.4 30.3 

32.1 29.1 

31.3 

32.1 

32 

30.8 
31.6 
32.5 

32.3 
32.1 
31.6 

31.8 31.6 
30 

30.4 31 

31.7 32.1 
32.9 

31.3 31.7 

32.1 31.6 
32.1 31.8 

31.9 
31.9 

°a 

22.3 
22.1 
22.9 
22.3 

22 22.6 
22.6 
22.1 

21.8 
23.1 
23.7 22.1 
21.9 
22.1 

22 
20.9 
22.1 
22.5 
22 
22 
21.7 22.1 

21.8 
22.9 21.8 

22.4 
22 21.6 

22.4 21.8 

22. 4 

p.ct. 

99 

97 
97 
96 
96 
97 
97 
97 
96 
96 

97 

95 
97 

97 

97 

98 
97 

90 

96- 

96 

96 

97 
96 

97 

98 
96 

98 

96 

88 
99 
95 

P.ct. 
70 

79 
78 

81 

66 
80 
87 
76 
73 

83 
74 

72 

77 
71 
69 

69 

71 
80 

68 

67 
66 

70 

67-
 

70 

69 

68 

74 

72 
73 

71 
75 

0-10. 

8 
6 
7 
6 
5 
8 

10 

5 
5 
8 
9 
6 
6 
5 
6 
5 
6 
7 
8 
6 
5 
5 
6 
5 
7 
6 
5 
5 
5 
5 
6 

0-10. 

7 
7 
8 
7 
7 

? 
8 
6 
5 
7 
5 
9 
7 
8 
6 
5 
8 
8 
7 
6 
5 
5 
6 
7 
5 
8 
7 

t 
7 

mm. 
22.4 27.7 

25.9 
10.9 
13.5 18 

25.7 
17.8 

"31""
 

24.4 

=  a.  #p. 

^#p. 

•  Op. 

:a"
^- 

TP. 

#a.  p. 
•  Op. 

•  Tp. 

•  p. 

Tp. 

<  p. 

•  Op. 

i 

n?  p.                   i •  /-  T  p.          ! 

1 
29.7 22.9 88.3 77.1       7.6       7.9 

1  Mean 

31.6 22.2 96.3 73.1 6.2  1     6.7 
76 i!  Total 1 300.1 

1 30  days  of  observation. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

COTABATO. 

[<^  =  7*   13'  N;  X  =  124°  15'  E] 

CAGAYAN,  MISAMIS. 

[(f)  =  8°  29'  N;  X=:124°  38'  E] 

Tempera-  i    Relative 
ture.       I  humidity. 

Mean 

Total 

30.8 

30 31 29 

30 

28.9 
28.5 

31 31 
30 

32 30.1 

32 
31.8 

31.5 

29.fi 
30.8 29 

29.5 29 

30.5 
31.5 
30 

30 29.5 

30;  2 
31.2 

32 
32 
31.6 

30.5 

21.5 
22. 5 
23.4 

18? 
23 

23 
22 

21.2 
21.2 
19.1 
22 
22. 1 
22.4 
22.3 

20.1 
20 

22.8 

22.8 
21.4 
21.8 20 

18.5? 
20.8 

21.4 
19.9 

20.7 
21.5 
21.2 
22.1 
21.6 

22 

Cloudiness. 

1 5f    I 

Is  ̂^^ 

Miscellaneous. 

21.4 

P.ct. 

94 
91 
87 
90 97 
96 
93 

97 91 

P.ct. 
54 
67 
73 
74 65 
70 71 

59 
68 68 

74 

68 68 
70 

62 

68 
70 
77 
73 
75 
70 

67 

65 

71 70 
69 
70 

69 63 

64 
64 

92     68.3 

0-10. 

9 

0-10. 

5 
7 
5 
9 
8 

10 
8 
8 
3 
9 

10 
9 

10 
4 
9 

10 
6 
6 
3 

10 
3 
3 

mm. 2.5 

3.8 5.1 
7.6 

50.8 
53.3 4.6 

19.8 
50.8 

".^0"8' 

21.6 2.5 

"2~5" 

5.1 
5.1 

20.3 

7.1 

6.6  I     6.5  I 

_323.5 

=2  /-o  a.  ̂ o  p, 

•  ̂ p. 

•  p. 
•  P- 

=•-  a.  9'  T  p. 

d  a.  #-p. 
•°P. =  a.  ̂ °  <,  p. 

n  a.  ̂ °  p. 

<  p. 

i/  a.  p. 

d  a.  <j  p. 

ii  =  /°  a.  ̂   p. 
-a  =  a.  r^  #  p. 

n  •-  p. 

d  a.  <j  p. 

11  =  /-°  a  .f^m'- 
•°  a.  #  <  p. 
r^  a.  #  <  p. 

n  a.  /-o  d  p. 
=  a.  /-  #  p. 
/-«  d  #  p. 

=•-'  a.  /-^  d  #  p. 

•  a.  p.  /-  p. 

n  a.  i/  #  p. 

='  ft.  6.  ̂ /  ̂ -  p. 

=  a.  /-o  p. n.  a.  i/°  '^  p. 
=2  a.  /-  a.  p. 
-Q  =-  a.  ̂   #  p. 

1 

Tempera- 
ture. 

Relative    1 
humidity.  ; 

Cloudiness. ; 

Day.       .    .   !    .    • S     ■     B S 

s   1 

i 

II  :S§ 

o 

P.ct 

OS 

°6'.        oc. 

p.  Ct. 

0-10. 
0-10. 

1     32.5     22.1 92 

67 

4 <     9       i 

2     31.7     21.2 96 

72 

4 

1     9 

3     30.7     22.9 93 

80 

10 

10 
4     29.7     23.2 95 

88 

10 

19 

!          5  i  31.4     21.1 95 

80 

7 

'     9      , 

i          6     30.9  1  22.8 

96 

92 

9 

i  10 

!          7  ,  30.6  1  22.4 97  !  70 

10 

!     9 
8  1  32.1     22.1 

92  i  62 

10 

!     8 

9     33       i  21.6 
98  i  60 

3 5 

10  1  33.8  ;  22.4 

98 

61 

10 

7 

1        11  1  31       i  22.1 
87 

67 

9 9 

12  1  31.1  i  23 
94 67 

10 

10 
i        13  i  32.9  1  21 

92 

64 

4 7 
1        14  i  31.5     21.7 90 

70 10 

9 
.      15  !  32.3  ;  20.9 

92 65 

6 6 
16  1  29.5     22.1 97 

74 

9 

:   10 

17  1  31.7  !  21.7 

96 

70 10 7 

18     31.5  :  21.5 

96 

70 7 

!     9 

19 

32.3  1  22.1 96 58 

10 

:  10 

20 30.7  ;  22.2 95 

64 

10 

9 
21 32.8  1  21.8 

92 

58 

9 

1     9 

1        22 
32.4     21.7 

92 59 

5 
i     8 i        23 

32.4  i  21.9 
91  !  64 

2 

i     9 ;      '^i 

32.7     23.1 97.  i  73 

10 

i     9 

25  '  30. 9  j  22. 1 97  1  78 5 
1     8 

■'  ■      26  1  33.2  !  22.3 
96  i  66 

9 

;  8 

1        27  1  32.7  \  21.7 92  1  70 
6 

'     9 

1        28  1  34.4     21 94  i  47 
0 

!     8 1        29  i  35.8  i  21.9 94  ;  59 
7 

i    6 

I        30     34.4  1  22.3 91  j  63 
3 

I     6 i!        31 34      1  22.2 

91 

58 

0 

i     5 

;ssi 

■Pi  \ 

mm. 
25,  4 

.8 

9.4 
12.4 2.5 

28.  2 

.3 ___ 
11.4 

~20'3" 

19 

25.7 20.3 

16.5 

.3 
4.8 

15.2 33.8 

1.5 

Miscellaneous. 

r^«p. 
du.  <,op.  i 

Q°p. 

d  a.  #°  p. 

d^  r^  p. d°a.  #p. 

d°  d  p.  : 

r^/p.  : 

n  =°  a.  r^  p.    I 

n.  a.  T°  oo°  p.  : d°  a.  d  T°  <  p.  i 
•°  r^  p. 
oo°  p.  j ^  d-'  r^  p. 

r^p.  I 
•  d°  O  a.  p.      j 

•  a.  d  #2  ̂   p. m-  do  a.  #  d  r3 
da.p./#Op. 

d°p- 

0^#p. 

oop. 

•  a.  p.  O  /"  p. 

•  a.  d  ̂   O  p. =  a.  d°  O  uy  oo =Oa  doOvi^^p. 

Xp. 

-Q^  a. 

n  a.  /■  p. 

-Q-'  a.  /  p. 

Mean    32.1     22 
94  I  67.6  I     7.2 

8.3  L_ 

Total  ■   ^   I   i   '   248. 3 

Day. 

DAPITAN. 

[<^  =  8°  40'  N;  X  =  123»  25'  E] 

Tempera-  I    Relative    |  ninnrlinp^ss    £  c 

ture.       I  humidity.  |  <-iouamess.  
^  g 

.    .~j       ~.       ̂      \     ̂     ̂     ̂     \     ̂     ri-S  S I  Miscellaneous. 

s  s  I  ̂  a     ̂    1  ̂ j   I  ̂    \  CO    Pi 

BUTUAN. 

r<^  =  8°  56'  N;  X=  125*'  32'  E] 

Tempera- 

ture. Day. 

Relative    i  p]oii/iir.p««  H  ̂  

humidity.  |  ^lounmess.  i^ .^ 

1 

°C. °(7. 

1 33.4 22.6 
2 31.8 23.7 
3 32.7 23.1 

4 28.8 23.2 
5 

33 
21.8 

6 29.9 22.8 

7 

31 

21.9 

8 30.7 
9 22.9 

10 23.1 

11 
32.9 23.1 

12 31.2 
24.5 

13 
33.4 

23 

14 
33.7 23 

15 
32.1 22.8 

16 
31.8 23.1 

17 33.2 22.7 
18 32.4 22.5 
19 32.1 22 20 

32.7 22.5 21 
33.1 

22.5 

22 
33 

21.5 

23 
33 

22.9 
24 

32.7 22.5 

25 33 
22.1 

26 34.1 22.7 
27 

34 

23 

28 
34 

22.5 
29 

35 
24.3 30 
22.1 

31 1   

  t. 

P.  ct. 

92 
92 95 

96 96 

93 
92 
96 

94 

"94" 
97 

95 97 93 

93 
97 

96 
95 
91 
95 

96 
88 
92 94 

P.  ct.  i  0-10. 
64  i     8 
66 

10 
60 10 

79 

10 

60 

8 

76 

9 

70 

10 

61    2. 3  =  a. 
10  '   ^  #  r^a.  T  p. 

10  '   -  =-'a.  <^  T°p. 
10  i    6.9  d  #a.  viy  <,  p. 
9  1      ?  •  T  p. 

10  ,  12. 2  #  a.  p.  /'  p. 

7  I        6        n.  a. 

  i         6  '   : 10  i      10       ?       n  a. 
10  10     :  #a. 

8  10  :'  5.6     n  a.  r^  #  p. 
59       6  4     16        •  =  a.  #  O  p.  i 
69     10  8  i      O  <  P- 
65       7  8        na.  r^p. 

8  6     : 10  8  I  5. 6  #  ̂   p. 

10  10  3.6  I  /^  #  p. 
10  10  2.5  !  /'#p. 
8  7  '   '  ̂ 'p. 7  I        8      jn  a.  <  p. 

8  I        9     10. 9     n  a.  /'  #  p. 
7  I        8  i      Op. 

7  I     6' — :o^p- 
8  9  ;     2. 3      #  v^'  p. 
9  j        7  I   ^  n  a.  vjy  p. 
5  I       4  I   :  u^  p. 
6  I        9        n  a. 

1  V,B 

'Sg 

a 

;   a 

s 

S      ic^d 

«  2 

•S  2      =^ 
Ph 

cS 

1            A,              Sr^^ 

1  ̂y 

^a  ̂   CO 

1    '^ 

:  P.  ct. 

0 

1    ̂     :P^ 

'  °c. 

OC.     p.ct. 

0-10. 

;  0-10.  1  7nm. 32.1 
22.  i     95 

i  89 

7 

1        9     16 

32.6 

22.5     96 

1  88 

6 i      10       4.3 29.3 

23       i  97 

1  74 

10 

10         .3 28.7 
23.6  1  96 

:  86 

10 
10       7.9? 

31.8 

23.7  1  96 

1  69 

10 

7       1.3  ̂  

31.1 
23.5  !  95 

1  72 
10 

'      10     46.5 

:  28.7 

23.4  '  96 

'  78 

10 

1      10  :   
30.6 

23.4  ;  97 

i  71 

9 

19          .3  ; 

31.6 

23.5 
96 

;  63 
7 

1        8     
30.5 23.6 

95 

;  81, 

9 
;     9  ̂   j 

29.5 23.6 
94 

;  70 

7 18       1 

31.3 

22.7 

93 69 

10 

9       1.5 
32.5 23 

96 

71 7 

1        7 
32 

22.9 

92 

75 

8 !       10       2. 5 
30.6 22.7 94 89 6 ;        8       2.8  : 
25.7 

22.4     96 

93 

8 1       10       4.8  1 
31     . 

22.5  !  97 

I  62 
9 

'        5       6.1   1 

29.3 23       1  95 

:  79 

9 i     10    1 
30.5 

23.4 
92 67 

10 

j         7      21.1  1 :  29.5 
23.2 96 66 

10 
9      1 

i  31.1 

23 

96 

58 

7 

9       ! 
:  31.1 23 

93 

58 8 8    ; 
31 24.1 94 

:    64 

4 i        6       1.8 

31 

22.8 

94 

;    70 7 :         6      12. 7 

;  30.2 

23 

96 

65 4 7         .3 
:  31.3 23.6 

95 56 9 
9      

i  31.1 

23.3  1  93 
59 8 8      

i  33 

23.4  \  93 
i  59 7 

7    _ i  34 

23.2  i  92 

;  60 

7 7       4.6 

i  32.5 23.5  i  91 
i  62 2 

:        2      

i  32.1 

22.9  i  88 
i  62 

1 1        5      

■^^■^  "    Miscellaneous. 

Mean    32.5     22.8  '  93.3  |      66  , 

Total   ;   i   '   1 

8 
9 

10 
11 

12 
13 

14 

15 

16 
17 

18 
19 

20  : 

21  i 

22  ; 

23 

24 
25  ; 

26  ' 

27 

28  1 
29  i 
30  I 

31  i 

Mean    30.9  i  23.2  i  94.5  :  70.  5  j 

-Q- a.  /  #  r^rpp. -Ci  a.  ̂ .  #  r^  p. 
n.  a.  d  p. 

•  a.  p. 

n.  d'^a,  #  p. 

-Q  a.  #  p. 

•  a.  T  0°  p. 

n  a.  O  d  p. 
^ea.  Op. 

j  n  a. 

ja  #°  a. 

Tiip°a.r-2#° 

n  Z'  a.  <  p. 

ii  O  a.  #  p. 

=  a.  #do  p. 

p°  •  a.  d°  p. 
-Q-  a.  O  •  p. 

n.  a. 
-Q.  a.  O  •-  p. 

Z  a.  T  p.  ' 

m  a.  O  a.  p. 
-CL  ea.  e  <^  p.  i 

-a®a.#p.  I 
=  0a.^Z«O; 

-Q-©a.  OT^di 

n  0  a.  v^'  p. n  a. 
-O.  a.  #  r^  p. -Q-a.O  P- 

n.  a.  r  p. 

Total   I   135. 8 

1  28  days  of  observation. 
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MAASIN. 

[</>  =  10*'   08'  N;  X=124*'    50'  B] 

SAN  JOSE  BUENAVISTA. 

[(/,  =  10°   44'  N;  \  =  121*'   55'  E] 

Day. 

Tempera- ture. 
Relative humidity. Cloudiness. 

2& 

fl^o3 
Miscellaneous.  | 

Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

II J 

^  .S  S  :  Miscellaneous. 
C  aj  o3  } 

a ^B 
B 

CO 

B 
ft 

B 
CO 

B 
ft 

Day. 

a 

03 

CO 

a 
ft 

a      a 
03             ft 

CO               (M 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
'        11 

12 13 

!         14 

/15 16 

.       17 

1        19 

i        20 
21 

22 
23 
24 
25 
26 

27 28 
29 
30 

31 

Mean 

Total 

32.5 
31.4 
31 
30 
28.5 
33.3 

31 29 
30 

30.9 
30.4 29 

28.6 
29.4 

30 30.5 
29 
30 

30 

30 29.2 
29.3 
29.9 

30.6 

30 30.5 
29.5 
29.5 
29.8 
29.5 

31 

23.5 
23.8 

24.4 
23.8 
23.3 
24.6 

23.  2 
23.9 

24 23 

23.2 
22. 8 

23.4 
23.6 
23.4 

21 
23.2 
23.1 
24.4 
21.5 

23.2 
23.6 
23.7 24.5 

24.4 24 
24 

le'i'
 

24.5 
23.6 

P.ct. 

97 96 
95 
96 

92 
92 92 
96 97 

91 
93 
95 
93 
96 

96 
93 
96 97 

96 97 

94 
92 
95 
95 90 

91 

93 
94 94 

89 

92 

P.ct. 
83 
86 

92 91 

86 
90 
84 
78 

76 

87 
87 93 83 

84 
85 94 

84 86 
80 
77 

87 89 
78 

79 
81 

80 
77 
86 
85 83 be 

0-W. 

10 
10 10 

10 
10 
10 
10 10 

10 
10 
10 10 

10 
10 10 
10 

10 10 
10 10 

10 10 

10 10 

10 10 

10 
10 
10 
10 
3 

0-10. 

8 
8 

10 
10 
8 10 10 

10 
10 

7 

10 

10 
10 
10 

8 

10 

7 
8 
6 

10 

10 
10 

9 
9 10 10 

8 
7 10 

7 
4 

mm. 

'50'8" 

46.7 

'i7'5' 

39.6 22.1 

51.1 7.9 

'29^5" 34.5 
24.4 

"5474" 19.3 

"'7^9" 

69.6 

"1274" 

^2  ̂   ̂2  p. 

<j2  ̂^  <X72  p, 

d  O?  <,  2  ̂ .  p. 

d  p  a.  r^'^  p. 

d  ̂   p. 

d#a.  d=2  ̂ 2 
#2  d  a.  p.  <  2  p. 
d=2a.  <2^p. 

d  a.  p.  /'  #  r2  p. d#r^p. d  =2  a.  d  r^2  0 

d°a./'#2d=-<^ /'d2a.  d  <,2p. 

d  T^  p. 

d  #a.  d  <,2p. 

^2/^P. 
/-  #2  02  p. 

d=2a.  d^2^/'0 

<2w°p. ^  /'  •  P- 

d  a.  >x^"  d  #2  £-^2 /-oa.vi.  <^2^2p. 
<,2.u,   ̂    p. 

d  =2  a.  u^  Q72  /  p. 'oc  uy  <^-  p. 
^  p. 
vLv  re  ̂   p. 

•  O^P. 

1 
2 
3 
4 
5 
6 
7 

1          8 
9 

10 

11 

12 

'        13 

\        14 

1        15 

16 
17 
18 

j        19 

20 

21 

22 

1        23 
1        24 
!        25 
j        26 
1        27 

28 
29 
30 

31 

i  Mean 
Total 

30.5 

31 
30 27.1 
29.5 

27 
29.2 
29.5 29.6 

30 27.6 

25.4 
29.4 
30.1 

30 30.4 
29.7 29 
29 

27 
25 
28.4 

30.1 

30.4 30.5 29.6 

30 
30.1 
30.1 
27.4 
30.5 

°c. 

22.5 
22.9 23.5 
23.6 

22 23.2 

22.7 22.7 

23.1 23.8 

21.6 

22 

22.4 22.8 
22.9 
22.6 23 

23.5 
23.8 
22.1 

22.1 

22.5 22.7 
22.7 

23.6 
25.3 25.5 
22.9 
25 
23 

25.6 

P.ct. 

91 
91 
94 
97 
96 
96 
98 

95 

95 

89 

92 
97 

92 

91 
90 
94 

97 
93 

96 

95 

95 

96 
95 
96 

98 
88 

85 

88 

87 

96 
95 

p.ct. 

85 

88 

84 

95 

81 
88 
87 

88 

84 
82 

93 

96 
81 

82 

74 
84 
80 

82 

83 

80 

96 

89 

85 

85 
85 
80 

81 
82 

81 

89 
80 

0-10. 

10 

7 
10 
10 
2 

10 

10 
10 

10 

10 
10 
10 
10 
10 

8 
10 
10 
10 

10 
10 

8 

10 

3 
9 

10 

10 

10 

10 
10 
10 

10 

0-10. 

10 
10 

10 

10 
10 
10 

10 

10 
10 
10 

10 
10 

10 
10 

10 

10 

10 

8 
10 

10 

10 

10 
10 
10 

10 

10 

8 
8 

10 

10 

10 

mm. 

6.1 

5.1 

15.7 
39.6 

12.2 41.1 

6.4 22.9 

18.3 28.4 

5.3 
"173" 

22.4 

1577
" 

21.1
 

14.2
 

149.
6 

2 
7.6 

6.4 
16 

10.2 

27.4 

1.8 

42.2 3.6 26.2 

•  0  ̂ p. 
•  Tdp. 

d  a.  #  p. 
/-o  #  a  p. 

•  d  ->  <  p. 

d°#oa. 

#da.#2p. 
•°P. T  #  a.  #  p. 
/-o  •  a.  #°  p. 

/•°da. 

d  a.  p.  T  p. 
.da.  p.  #p. 

#a.p. 

#a.  p. 

•  a.  p.  V  p. 

•  d^a. 

#°  a.  p.  •  p. 

d°#p. 

/-  •  a.  p. 

pa.  r^°/#.p. 
•  a.  p.  /-  ru  p. /-  •  a.  #°  p. /-  #  a.  w  p. 

#a.p. 

pa.  d#p. 

30.1 23.6 

94 
84.4 9.8  1    8.8 

29.1 
23.1 

93. 4     84. 8       9.  3 9.8      

j   1   508.5 

1            1 

563.8 

1 1 1 _.     1     .       j-__ 

TUBURAN. 

i:0  =  lO«  45'  N;  X  =  123''  50'  E] 

BORONGAN. 

[<i,  =  ll°    37'   N;   X=:125*'    26'   E] 

Tempera- ture. Relative 
humidity. Cloudiness. 

'['■ 

Tempera- ture. 
^^e    ̂ ^^^^, ^§a Miscellaneous. 

;  Day. 

1^ 

B CO B 
ft 

B 
CO 

B 
ft 

Miscellaneous. 
j  Day. a 

03 

CO 

a 
ft 

a      a ^     ft 
CO        I       CM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 12 

13 
14 15 16 

17 
18 19 20 
21 
22 
23 
24 
25 26 

27 

28 
29 
30 

31 

Mean 

Total 

32.4 
32.1 

29.4 
30.5 
32.1 
28.4 
30.7 
32.9 
33.6 
31.7 
27.6 
28.1 

34 32.6 

32.1 
29.6 
31.8 
32.3 
31.1 
29.9 
30.6 
31.8 
32.1 
32.9 
32.5 
31.9 
32.2 
33.3 
34.1 
31.6 
35.3 

23.1 

23.4 23.5 

23.4 

23.4 
23.8 
22.6 
22.9 

23.4 
24.4 
24.6 
22.8 

23.4 
23.8 
22.6 

22.4 
23.3 
23.1 
23.6 
24.1 

23.9 
22.8 
23.3 
24 

24.4 
25.4 
■25.5 

25 

26.4 26 

23.7 

P.ct. 
95 
95 
99 
96 

96 
95 
96 

92 
92 
90 

91 
92 91 
91 

92 97 
96 
95 
96 

95 91 

92 94 

92 
82 76 
73 70 

68 

80 
82 

P.ct. 70 

67 

82 84 
72 95 76 

64 61 
74 
80 
75 
56 

71 72 

82 77 
71 76 

74 
70 
71 
68 
66 
57 
58 
61 

54 

57 

64 
54 

0-10. 

10 9 
9 

10 
9 

10 
10 

10 10 
9 

10 
10 
9 

10 

10 9 
9 
9 10 

10 
10 

8 
5 

10 
8 
9 
8 10 

10 

10 
2 

0-10. 

9 
8 

10 10 
6 

10 
9 

10 
8 

10 10 

10 9 

10 

8 

10 

9 
9 
9 
9 
9 
9 
8 
9 
9 
9 
9 
8 
8 
9 
6 

mm. 
______ 

8.9 

"5576" 
2 

______ 

'31""
 

55.1 
9.1 

16 

'ii72" 2 

da.  <°p. 
d  a.  #°  p. 
da.  0°  ̂ 2  #2  p. 

•°  ̂ '-^P. 0°a.  r^2  ̂ 2  p. ^°#-a.#2<2p 

da.  p.  <2p. 

r^2  0o  p. 

T  Q  d  ̂  p- 

<2dp. 

7  a.  d  p. 
0°  1^  t\v- 

Ta.d  ̂ 2^2 p. 

^a.#r^2o2p. 

Td#2a.  ^2d 

do  #0  p. 

0-  d  p. 
dT°^2p. 

02  a.  p.  T- <°P- 
/'■^2  ̂ 2  p. 

02  a.  ̂   ̂ °p. /-O^-^^^P. 

/-  a.  p.  0°  ̂■^-  P- 
02  a.  /-  a.  p. 

02 /-p. 

=°a.  djr22p. 

1         1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 

Mean 

Total 

30.5 29.7 

30 

29.1 29.5 
27.1 
29.9 

30.1 32.8 
27.3 

29.2 
29.8 
29.2 29.3 

32 

30.8 
30.6 

30.9 31.7 

31.3 
32.1 
30.9 
31.1 

31 

32.7 

31 31.6 
32.7 

32 
33.2 33.7 

23.2 23.3 
23 

23.5 21.8 

22.4 
23.1 
23. 2 
22.2 23.7 

22.4 
23.4 23 

23.2 

21.1 22.3 
23.8 

22.7 
23.5 

23.4 23.6 21.9 
22.7 

22 

23.2 23.2 
22.9 

22.3 
22.6 
22.7 23.6 

p.ct. 

93 
96 
96 
95 
97 

97 
96 

96 
93 
96 

94 

93 

96 
95 
96 

94 

95 
97 
93 

89 
92 

93 

91 

93 
93 

95 

93 

95 
95 

92 
88 

P.ct. 

74 

80 
73 

85 
74 

86 

80 
76 

69 

90 
79 

70 

80 

78 

7I 

74 

68 

74 

66 

72 

68 

67 

73 

61 
69 
60 

55 
55 

62 
62 

0-10. 

9 
10 
8 
8 
8 

10 
10 
8 
7 

10 
10 
10 
8 
6 
4 
8 

1 
10 
10 

10 
3 
2 
4 

■
i
 

10 

6 
4 
2 

0-10. 

10 

6 
9 

10 

10 

I 

10 
10 

10 
10 
8 
5 
5 

10 

10 

9 
10 

10 

9 
8 

t 
10 
10 
8 
9 

10 

6 
9 

mm. 

16 

3.3 
5.8 

10.7 

77.2 
99.6 3.8 

1 

37.6 

11.2 10.7 19.6 3.3 

12. 2 
11.4 
1.3 

9.1 22.1 

777_77 
15.2 

•  =a. 

#a. 

•  =a. 

=  a.  /-  #  a.  p. 

n  =  a.  /-  #2  p. 
#2  a.  p. 

#2  a. 

-a  ̂   a.  /-  #  p. -a  =  a.  Oa.  p. 

•  =  a.#2p. 

=  T  a.  #  a.  p. 
=  a.  /-  ̂ 2  ̂   p. 

=  a./-#2p. 

=  a  #p. 

n.  =  SL.  <,  02  p. 
=  0  a.  •  a.  p. 

=  a.  0  •  P- 

•  =  0  a.  0  #2 
=  a.  0  a.  p. 

n  =a. 
-a  =  a.  Op. -Q-  =  a.  T  #  p. 

-D.=  Oa.r5u.p. 

11  =  a. 
=  0  a.  0  ̂   p. 

=  0  a.  0  '^  P- -Q-  =  Oa.  0^  p. 

n.  =  a. 
71777 

31.7 23.8 89.7 69.6 
9.1 

8.9  1   30.7 22.9 
94  1 71.9       7.5 8.6 

202. 5 

j            i 
i 371.1 

—-[—-"—- 
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PALANOC. 

[<^  =  12°  22'  N;  X  =  123''  36'  E] 

Tempera- ture. 
Day. 

10 

11 
12 
13 
14 15 

16 
17 
18 19 

20 21 

22 
23 

24 25 
26 
27 

28 
29 
30 

31 
Mean 

Total 

1  I  35.5 2  I  33.6 

3  I  33.4 32 
33.5 
30.8 
29.5 

28.4? 
32.2 
32.4 
27.  5? 25 

31.2 

31 
33.8 
31.8 
32.  5 

31.4 30 29 

25.6 

28.5 29.8 

31.2 
29.5 
30.6 

31 
30.5 

30.5 

30.2 
30.5 

^B 

26.2 
26.2 
26.5 
26.2 25 

25.2 

25 
25 

23.2 
26.4 
23.5 
24.6 
24.5 
24.5 

24 25 

24.2 
25 
25 25 

23.6 24 

24.8 
24.5 
25.5 

25.2 
24.4 
24.5 23 

22.6 
26.6 

30.7  I  24.8     94.7 

Relative 
humidity. 

P.  ct. 

92 
95 

90      1 95      I 

95      ;  85 

Cloudiness. 

95 

99 
98 

100 
93 97 

97 97 
97 98 

92 

79 
92 
97 
79 73 

10 

9 

10 

IqB 

0-10. 1 

8  I, 

9  
'' 

9  i 

7  , 
10 
10 

10 
7 10 

10 

10 
7 

4.1 2 
2.3 

12.7 

6.4 49.8 

i'Ti" 

'  29 

;  38.6 

~"2 

i     1 
\  18.8 

i  13.7 

i    7.4 
2.8 

10.9 41.7 

6.1 
29.2 1.8 

.8 
8.9 29.5 

1 2.8 

Miscellaneous. 

8.6 

TP. 

TP. 

Tp. 
Tp. 

Tp. 

Tp. 

ROMBLON. 

.332.7 

[0 

=  12'» 

35'  ̂  

r;  X= 

122*»
 

16'  E] 

Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

II  a cS*a3 

'UB 

nS 

B B a B 
Miscellaneous. 

oS  3 

52 

(A 

Qi 

03 
d, 

S.O'^ 

^B 

>^ti 

to 

<N CO 

<N 

:^ 

°a 

°a 

P.ct. 
RcL 

0-10. 0-10. 

mm. 

1 
32.2 

24.5 

97 84 9 3 

6.4 <°a.#2j-^2^^2 
2 

31.6 24.5 

90 

70 

10 8 1.8 

#°a.p.vL/'-^^2j^o 
3 31.2 

23.6 

96 

76 

9 5 
40.6 

•°a.O^«2a^°p. 
4 

30.7 

23.5 

95 76 10 9 15.7 •°a.p.r^°#2p^ 
5 31.5 

22.8 

97 

73 

10 9 

13 dOa.Owr°#P. 

6 
27.5 

23.5 

96 90 

10 

10 
15.7 

d  #  a.  p. 

7 
29.5 

22.5 

94 

76 

10 

10 

8.6 

/'°  m°  a.  p. 

8 
29.6 

22.5 

94 

72 

10 

10 

12.2 
•V°a#/'°d<^° 

9 30.7 

23.5 

92 

75 

10 

9 

8.4 

/'°p°a./'0#^op. 

do#oa.#°<o/'° 

10 30.7 

24 

82 

70 10 

9 

.5 

11 

29.5 25.1 85 80 10 10 2.8 

12 

27.6 24.2 

94 

84 10 10 2.5 

#°T°a.dOp/'o 

13 30.7 

24.9 

83 

66 

10 

10 

2 

da.r^od°#op. 14 31.2 
23.7 

84 66 9 10 

.8 

15 

32 

23.4 

95 68 

10 8 1.3 Od°#°p. 

16 

30.6 
23.2 

96 70 

8 8 
63.5 

O  0°  •  p. 
17 

29.1 24.1 
95 75 

10 

9 11.7 

#  a.  p.  0°  p. 

18 

31.2 

23.4 
94 69 7 8 2.3 

#°  a.  p. 
19 

27.6 
24.5 

91 86 10 10 
12.7 

#°  a.  p.  •  p. 
20 

27.1 23.4 95 

86 

10 10 

8. -4 

#°d°a.p.<;,#p. 
21 

26.2 23.3 95 97 

10 

10 

74.2 ^O(iO^Oj-^202 22 

31.4 

22.6 

96 

74 

10 

9 .8 d  a.  p.  u^°  p. 

23 

31.8 
23.9 94 66 8 7 5.3 

U,^2  ̂ O  ̂   p^ 

24 

29.2 
23.5 

95 

84 9 

10 

.8 

#od=^r>Ou.2a7oy2 

25 

29.8 
24.8 

90 

78 

10 

10 

20.6 
/^SoK.p.T* 

^/°  dO  #'^  T*  %° 

26 
28.5 

23.5 92 84 10 

10 

22.4 27 
31.2 

24.1 

84 

85 10 10 24.4 
28 

31.2 

86 

10 
13.7 

/"odoa.  /'°#p. 

29 

29.8 

24 

90 83 

10 

10 

8.1 

/-°dOa.  p.  #p. 

30 

29.3 25.1 83 84 

10 

10 

6.9 

/'°da.p.O°# 

31 32.1 
24.5 93 73 6 3 .3 /'o  d  a.  ni°vi.op. 

Mean 30.1 23.8 
91.7 

77.3 

9.5 

8.8 

Total 
! 408.4 

LAOANG. 

[</)  =  12**   35'  N;  X  =  125*   01'  E] 

Tempera- ture. 
Day. 

^B ;^a 

31.3  i 

30.8  I 
31.2 
31.3 

32.2  ! 

25.9  i 
29.2  i 
29.2 

30.5 
28.5 
28 

29.1 
28.5 
29.3 

30.6 
29.7 
29.1 

31.3 
28.1 

28.2 28.8 

30.1 
30.6 

30.4 
30.1 
30.1 
31.3 

31.6 
32.1 

30.8 
32.7 

I  Mean    30 i  Total  L__. 

23.8 
23.5 
23.9 

23.6 

22.7 22.9 

23.7 
23.6 
22.6 
22.8 
23.3 23 

22.3 24 

22.1 

23.6 22.9 
22.7 

23.4 23.7 

23.1 
22.7 

23.4 
23.1 
24.1 25 

24.4 
24.3 
24.7 
26.1 
24.5 

Relative 
humidity. I  Cloudiness. 

a  .  a 

23.5 

P.ct. 
97 97 

97 
90 
92 
97 
92 95 

P.  ct.   0-10. 
74  8 
83  9 
97  3 
78  8 
78  I    7 
95  I  10 

6 10 

10 
10 

10 9 
4 
7 
6 
6 
9 10 

8 
4 
5 
6 

Miscellaneous. 

GUBAT. 

[</,  =  12**  55'  N;  X  =  124»  08'  E] 

26.4 
3.6 

35.8 

14.7  i 

9.1  i 

30  i 

34  I 

11.9  I 
49.8  i 11.9  I 

.8  i 

15.7 
7.6 

66 

27.9 

41.7 

6.1  : 
45.7  ̂  7.6  i 

/Op. 
#2  a.  d  p. 

/°  0^  p. 

#  a.  p. •'  a.  p. 

•2  a.  p.  /o  p. 
•=P. 
/^  m^  a.  p. 

#  a.  /o  a.  p. /°  a.  p. 
•'  a.  p. 

/°P. #2  a.  p. 
•2  a.  #  p. 
•2  a.  •  p. 

#  a.  p. 

#  P. 
#  P. 

^°  a.  p. 

7       /-Op. 10    .  /°  p. 
8  I   :  /°a.  p. 
9  I     /°p. 
7  i   

93.6  !  81.6  i    7.5       8.: 

.  450. 4  '■ 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

n,24hrs. 

eginning 

a.  
m. 

Day. 

na 

'r,B 

a a a a Miscellaneous. 

03:3 

5=3
 

03 

p^ 

oS 

A 

5X5«5 

^.B 

:^a 

«o 

(N 

«5 

CA 

»3 

°C. 

°a 

p.ct. 
P.ct. 

0-10. 
0-10. 

mm. 

1 
31.3 

24 90 72 8 5 

4.6 

#~a.  p. 

2 
31.5 

23.8 
88 68 8 8 11.7 

<i  P- 

3 31.3 25 90 

74 

6 8 #  a.  d  p. 
4 

31.2 

26 

84 

76 5 

10 

1.5 

T«P. 

5 31.6 
24.5 

87 71 6 5 43.2 

/•^P. 

6 

28 

23 

92 95 

10 10 23.4 

/-  •  a.  p. 
d  a.  p.  #  p. 

7 

29 

24.4 

92 81 

10 

10 
45.7 

8 29.8 
23.1 

91 

81 

10 

10 

8.6 

•  p- 

9 30.8 

22.8 

90 

71 

10 8 

3.8 

•°P. 

10 

30 24 88 

85 

6 

10 

26.9 

V... 

11 

28 
22.6 

87 91 

10 

10 
48.3 

12 

28 

22 

90 

85 10 

10 

43.7 

T/^a. 
13 

30.8 
22.6 

91 

78 6 5 

14 

29.5 23.2 

88 

84 

8 10 2 #  a.  d  T  p. 

15 

30.5 22.1 

90 71 

6 6 2.5 

16 

31 

22.8 

78 

67 10 6 

42.7 
#°  a.  T  •-  p. 

17 
30.1 

22.2 
91 

73 

10 

10 18 

30 23 

82 

70 

5 

10 

19 

29.2 
23.1 

85 

83 8 10 
20 

28.6 

23.2 
91 79 10 

10 

12.7 

d  a.  #  p. 

21 

28.6 23 91 

84 

10 

10 

1.5 

•  °p. 22 

29.3 
22.8 91 84 8 8 

2.5 
d#p. 

23 

30.6 
23.5 

91 

71 6 8 
1        24 

30.2 

23.8 90 79 8 

10 

36.8 

d#p. i        25 

32.5 

24.8 93 

71 

10 

10 

vU  p. 

i        26 29.9 24 

86 

71 

10 

10 

5.1 

•  op. 

I        27 

31.2 
24.2 

89 66 10 8 

•X   p. 

i        28 

31.1 

24 85 

68 8 

10 

2 

/'•p. 

1        29 
31 

24.2 76 

69 

8 8 

1.3 

#a.dp. 

i        30 

29.5 24.2 

78 72 

10 

10 

d/Tlp. 

31 

32 25 

83 

66 6 8 

/-p. 

Mean 
30.2 

23.6 
87.7 

76 

8.3 

8.7 

Total 
  t   

i 
370.5 

1 
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SUM  AY,  GUAM  (Ladrones  Islands). 

i(t>  =  13°   24'  N;  X  =  144''   38'  E] 

CALAPAN. 

[(^  =  13''  25'  N;  X  =  121*'  11'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

2^ 

Miscellaneous. 

as  0 

ii 
a 
03 

a 
(M 

a 
03 

a 
S 

03  0 

^a 

sa 

a 

03
* 

a 

■  a 

03 

CO 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 
15 
16 
17 18 ]9 
20 

21 
22 23 

24 25 26 

27 28 

29 
30 

31 

Mean 

Total 

30.8 
31 

31 30.6 

31 31.4 

31 29.8 
29 

30.4 
30.8 
30 29 

30 29 
29 
30 
30 

28.6 
28.4 
27.4 
29.4 
29.2 
27.2 28 29 

28 

29.6 
30 30 
30 

25.8 

25.8 
25 
26 

26.4 

24 
24.4 
23.8 
23.8 

24 
26 

25 

24 25.8 
23.8 

24 24 
24.6 
23.8 

24 22.8 
24.6 22.8 23 

23 23 

23.8 

24.4 
25.2 
24 
24.6 

P.ct. 
80 

84 
84 
84 
84 
84 90 
84 
89 83 

84 
84 89 

84 
92 81 
88 

92 84 

84 
93 

87 
91 
88 

91 
90 

92 
84 89 

92 
95 

P.ct. 

77 67 

70 68 

71 66 

67 67 
81 
65 
66 
71 77 

71 

84 75 

84 71 75 

81 
88 
77 

87 
92 85 
77 

80 
78 

71 

71 77 

0-10. 

1 
2 
1 

10 
6 
5 

10 
10 
9 
8 
8 
7 
6 
8 

10 8 

10 8 
10 
6 

10 5 
10 
10 
10 
10 
10 
8 

10 10 
10 

0-10. 

4 
3 
6 

10 
3 
8 
6 
8 10 

10 
7 
8 
8 
8 10 

10 

8 
5 10 

9 

10 

10 

10 10 
10 
10 

8 
9 
8 
9 
8 

mm. 2 

11.4 2 
'Y.b' 

"Ts" 

~22~i' 

______ 

7.6 1.3 
16.5 
27.9 

10.2 8.9 
22.9 
4.6 

37.6 

11.2 48.3 

114.3 

30.5 
10.2 

"T.'e 

1.3 
1.3 .8 

Tp. 

/'°a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 
16 
17 

18 
19 
20 
21 

22 
23 

24 
25 
26 

27 
28 
29 

30 
31 

32.4 
32.3 32.2 
27.8 

31.2 30.5 
27.7 
30 

29.8 

30.7 
31.3 

29.2 
31.4 29.8 

30.5 
31.6 
30.6 

32 29.7 29.5 
28.8 

31 30.7 31.5 
31.5 

30.7 
29.8 

29.4 
30 

30.7 29.8 

24.5 

23.2 23.6 

23.4 

22.2 
22.2 23 

22.4 22.5 
22.5 
24 

24.4 
23.5 
22.9 
22.9 

22.4 24.3 

22 

23 

23.6 
23.1 

22.6 23 

23 

22.3 

24.1 

24 
23.1 
23.4 23.5 
23.6 

p.ct. 

93 

90 

90 
96 

95 
97 
94 

96 
96 
97 

93 

86 
92 
96 

92 

90 

86 

92 

96 

96 

92 

96 

96 

90 

90 

98 
96 
97 

84 

96 

97 

P.ct. 

63 

66 

68 

88 

71 
73 

84 

96 
76 
70 

71 

86 
73 

76 

76 

72 

78 

88 

72 

82 

76 

74 

76 

84 

75 

77 
89 

85 
70 
75 
85 

0-10. 

9 
7 

10 

10 
10 
10 

10 

10 
10 

10 
10 
10 
10 
10 

10 
4 

10 

7 

10 
10 
10 
10 

10 
10 
10 

10 

10 

10 

10 
10 

10 

0-10. 

8 
7 
8 

10 
9 

10 
10 

10 

10 
10 
10 
10 
10 

10 
10 
4 

10 

10 

10 
10 

10 
10 

10 

10 

10 

10 
10 
10 
10 
10 
10 

mm. 

3.8 

'34'2' 

4.2 

29 

35.8 4.6 

53.1 ~b' 

"779" 

3.3 

"l~.S~ 
36.1 

30.2 
1.3 

1.3 

"~~8~ 

17 

"".'5" 

4.8 

41.1 21.8 

17 

1.8 

•  ̂ Oa. 
PP-   -.- 
dap.  T  p. 

•  p- 
•  da. 

dV^- 

dp. 

/'°  m°  a.  p. 

f  J  p- 

d#p. 

r^p. 

oz-^p. 
d  #  a.  T  •  p. d  #2  0  p. 

•^Oa. T  d  ̂   #  p. 

/^°  a.  p. 

Tdp. r3#^p. ITU  u/'  a?  p. 

vX/  <37  p. 

d  a.  p. 

^.  a.  da.  p.  0p. d  a.  p.  #  p. 

•  a.  p.  /^  p. 

29.6 24.4 87.1 75.4 7.9 
8.2 

1  Mean 

30.5 23.2 

93.4 

77.3 
9.6 9.5 

35L4
~ 

405.8 il  Total 

i                                il 
VIRAC. 

[</>=:13**   35'  N;  \  =  124*'   14'  E] 

NUEVA  CACERES. 

[</,  =  13*'    37'   N;   X  =  123''    11'   E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

If. 

C^o3 

Miscellaneous.  ; 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

^Ja 

C  §03 

Pi 

Miscellaneous. 

03  0 

^B 
S 

03
' 

a 

(X 

a 

03' 

«5 

a 
ft ;^a 

•rH    Q .a| 
sa 

a 

03 

to 

a 
d 

a 

03
* 

CO 

a 
d 

(N 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 
16 
17 
18 
19 20 

21 
22 
23 
24 
25 
26 
27 28 

29 
30 

31 
Mean 

Total 

31.9 
32.1 
31.7 
32. 4 
32.2 
31.5 
30.1 
30 
32 
30.6 
27.1 
29.9 

30.5 
31.1 

31 
31 31 

30.5 27.9 
30 

30 30 

31.9 
32.1 
29.6 

30.4 
32.5 
33.2 

34 30.1 
33.1 

23.1 
23.4 23.6 25 

22.9 
23.8 
23.6 
24.8 
22.9 
24.3 24 

22.8 

22.7 
23.8 
22.2 
22.6 
22.6 
26.1 

23.7 
23.4 
23.2 
22.3 
24.5 
23.3 
23.7 
25.5 25 

24.7 
25.7 
26.4 25 

P.ct. 
98 98 

97 

84 
97 98 99 

96 
97 96 

97 
97 
97 
99 
99 96 
99 

94 97 97 

89 99 
98 
98 
98 
97 

94 94 
77 
85 
96 

P.ct. 
80 
78 
79 
85 

"94 

90 
89 

72 
91 

95 94 
92 

91 97 
91 
77 

81 92 
89 87 89 

"98 

"75"" 

66 
65 

82 
70 

0-10. 

8 
5 
6 
8 
8 10 

10 

9 
8 
9 

10 10 

9 10 

9 
9 
9 
7 

10 9 
9 
9 
4 
9 
9 

10 
10 
9 10 

9 
5 

0-10. 

4 
7 
9 

10 
8 

10 
9 
8 
8 

10 
10 
8 
8 
7 
8 
9 
8 
8 

10 10 
8 
8 
6 
8 
9 

10 
7 
8 
9 
9 
4 

mm. 

0.3 

14.2 
14.2 47.2 

45 
52.6 
3.3 

"2^3' 

78.7 
14.5 
6.9 
5.8 

6.6 32.3 

.5 
32.5 21.3 

'2S.¥ 

.5 

'il'l' 

15.7 

2 

d°#a.ec#^: 
/'•-dr^a.^3^• 

0©a. /-©^p.i 
=  a.  #  a.  p. 

/-•^a.eoOd 

d°p. 

Op. 

•°p. 
=  #°a.d°#r^ 

•°a.#^p.      ; 
d°  a.  <  p. 

fJ©Oa.#o: 

d°a.d2  #  <,  p.  1 

d'^a.eodo^  1 

©  0  ̂   p. •  Ta.«  <P. r-  a.  d°  p  <,  p. 
dOa.#p. 

f  <  p. 
<i  P- 

d°  0  •  -^  p. 

eod^#°T^  u^ 
©  0  •  <  p. 

r^^  ̂   vi^d°  p. 
©  c  1/  ̂   -^°  p. 1/  a.  p.  d°  a?  p. 

d°  a.  p. 

•°<P. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 

15 
16 

17 
18 
19 
20 

21 
22 
23 

24 
25 
26 
27 
28 
29 

30 

31 

Mean 

Total 

33.4 34.3 31.6 

31.9 
32.6 

32.6 30.6 
30.4 
31 
30.6 27.2 28.8 

28.2 30.8 

32.4 
32.1 31.5 

31.2 

31 

28.5 
28.2 

32.2 33.8 

32 
27.2 
29.2 31.5 
31.5 

31 
30.9 32.6 

'22 

21.3 

22.1 22.3 

22.4 22.5 
22.7 22.6 
22.5 
22.7 
22.8 

23 23.6 22.6 

22.6 

22.4 22.7 

'22^1' 
23.1 
22.5 
22 
23 
23 

23.3 23.6 

24.4 24.4 

25.1 
24 
24 

P.ct. 
97 
98 

97 

98 

98 

97 
97 
96 

97 

97 

93 
97 
97 
57 
98 

97 

98 
98 

97 

97 
98 
98 

98 
98 
98 

97 
85 

86 
80 

95 
98 

P.ct. 

81 

59 
88 
84 
69 

82 

71 
92 
70 

78 

91 
77 
94 

86 
67 
69 

92 

'73'"
 

86 

95 
70 
65 
78 

92 

81 

69 

69 
74 

85 

75 

0-10. 

3 
4 
6 
7 
8 
9 
9 
9 
9 
9 
9 

10 
8 
7 
8 
8 
9 
6 
8 

10 
10 
9 
6 

10 

9 
9 
8 
7 

10 
9 
9 

0-10. 

8 
8 
8 
8 
8 
9 
9 
9 
8 
9 

10 

9 
9 
8 
9 
8 
9 

______ 
9 

10 

10 
8 
8 
9 
9 
6 
8 

10 

9 
7 

mm. 

"s.o 

10.7 
45.7 
11.7 

"iir9' 11.4 
11.9 

~ir.2 

31.1 23.1 

6.4 

'24^4' 13.2 6.6 

3 
25.4 15.6 

.5 
6.6 16.8 

11.7 

2.8 

9.9 
1.3 2.5 2.5 

1.3 

Tp. 

=°  a.  #0  p. 

•oP- 

=°a.#=^p. 

=°a.#p. 

•  p. 

da.#op. 

d  a.  #  p. 

•  dp. 
•2a.#op. 

•  p.                     i 

•°a. 
T°^°«2p. 

=°a.#p. 

f   P-  0                i 

•°a.p.                ! 
•°a.p.               i •°P. 
•°p. =  a.  #0  p. 

•°P. #°  a.p. 

^°  m°  p. 

/;°a.^j|Op. 

ioV*P- 

d  a.  #0  p. 

31 

23.9 
95.4 84.8 

8.6 8.2      31 

22.9  1 
95.9  1  78.7 

8.1 

8.6 
435.1 

i          ! 
! 
322. 2 1 

""1 

i          i 
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BATANGAS. 

^-13°  45'  N;  X  =  121''   03'  E] 

SILANG. 

[(^  =  14''   14'  N;  X  =  120*'   58'  E] 
Tempera-  \    Relative     pif,„/ji-Tip^o 

ture.         humidity,  i  <-^ouainess, 

°C. 

°a 

1 30.2 
20.9 

2 30.5 

21 

8 
30.8 21.7 

4 30.5 

22 

5 
30.9 21.  5 

0 29 
20.8 

7 
26.6 

20 

8 27.2 

21 

9 
27.5 

20.8 10 

27.2 

21 

11 
27.3 

21 

12 

27 20.6 
18 

27 
20.5 

14 

27.6 

21.3 

15 

29.8 22 
16 

29.8 
22 

17 

28.6 21.5 

18 

27.2 
21.3 

19 27.2 
21.3 20 

27 

21 
21 

27.1 
20.4 

22 27.6 
21.2 

28 

27.7 
21.3 

24 28.8 21.7 

25 

1  27.6 

21.6 

26 
27.2 

20.9 
27 

i  26.8 

20. 2 28 

;  26 

19.7 
29 

1  27.1 

19.8 

80 

!  27.7 

20 

31 

;  28.2 

21.6 

li 

P.  ct.  I  P.  ct. 
97  I  64 

98  '  62 
98  i  62 99  I  62 

98  I  62 
97  I  66 
97  I  78 
98  !  72 

98  i  72 

=^  .S  « i  Miscellaneous. 

72 
71 

0-10. 

6 
7 
8 

10 
10 
9 
9 

9 
6 
9 

10 

9 

7 
5 
8 

10 

10 
10 

10 

3^  «o 

0-10. 

9 

21.3 

64 10.2 
17.8 

2.8 
29 

53.; 8 9.7 
10 12.7 

9 23.1 
10 53.6 

10 

73.2 
10 

61.2 
8 

24.4 8 
4.8 

14 

74.4 80.8 
53.3 
22.1 

13.2 

n  a.  d  T°  p. 

-Q  =a.  O#op.; 

•  T°  P- 

d  a.  #  T°  p. 
ii  a.  d  T  P-         i 

•°  a.  •^  p. #°  a.  d  p.  I •°  a.  p. 

d  a.  /°  %^  p.      I 
d  a.  p.  1 -Q.  =  a.  #°  p.      I 

da.  T=#/°p.l 

#°  a.  d  p_  I 

n  a.  •'   I  2  p.    ̂  

;/°  a.  p. 
•°  T°  p. 
d  #2  a.  ! 
-a  =  «^a.  Op.l 

da  #2T/'°p.  I 

•2a.#°p./'°a.p. 

#°a.  p.  T/'°P.! 

#2  T°  p.  I 

/°a.#°T°P-    ' 
T°P. 

^°  a.  #  p. 
/'°da./°#T-i 

l/  •  a.  p, 

/-o  a.  /  #  p. 

•  a.  p.  T°  p. 
d  a.  #  a.  p. 

dp. 

70.3  I     8.3 

SAN  ANTONIO. 

[0  =  14°   22'.  N;   \  =  121''    32'  E] 

TARLAC. 

[(/,=:15°   30'  N;  X  =  120°    35'  E] 

32.7 

33 28.9 

31.2 
25.1 
27.7 

28.4 
27.4 
28.5 
28.9 
25 

30.3 
29.2 
30.5 

30.2 
30.4 
29.9 
30.7 
30.9 
28.6 
27.7 
29.8 

30.3 
30.4 
28.9 
28.3 
24.5 
24.6 

27 
30 
30.5 

20.4 
20.6 

20.1 
20.4 
20? 
20.3 
21.2 
19.9 
19.5 
21.3 
20.8 
19.8 

19.1 
20.5 

19.2 
20.4 
20.7 
21.3 
20.3 

21.  2 
19.4 
19.8 
20 

21.6 20 

21.5 21.2 
20 

20.4 
21.8 
21.7 

Relative 
humidity. 

P.  ct. 
98 
99 
98 

92 96 98 
93 
97 
98 

97 97 98 

98 
97 
98 
98 
97 
98 

96 

98 97 
97 
99 
93 
99 
96 
98 

P.  Ct. 

68 58 
76 70 

97 

84 91 

70 

86 
86 

73 

70 
70 

82 
83 

81 

73 

75 
70 
97 
97 
97 
94 
90 
86 

Cloudiness. 

•  ̂ '.S«  Miscellaneous. 
Day. 

Tempera- 
ture. 

0-10. 

10 10  I 

8  
' 

10      ! 

8        ! 
8 
8 
6 

10      I 10      i 

i  10 

'  10    ; 

'  10     : 

i  8      i 

i  10 

I  10 
!  10 

I  7 

I  8 
I     8 
10 !  8 

I  10 

i     4 

10 

10 

6 
8 
6 
9 

10 8 
9 
8 
8 

10 
8 
8 
8 
8 
8 
6 
8 
6 

10 

10 

10 8 
9 
8 

65 

75.7 4.1 

;  20.1 i   1 

31.7 
8.9 20.6 

8.9 
11.2 

2.5 

81.2 

32 
42.2 

14.2 

8.1 

•  P- 
•  P- 

•  a. •  P. 

pp. 

•  P- 

•  a. •  p. 

•  P- 
•  a.  r-, 

•  P- 
•  p. 
P  ̂   p. 

pp. !  mv- 

•  p. 
•  p- 
•  P- 
•  p- 
•  a. 

8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 

21 
22 

23 
24 
25 
26 

27 
28 

29 
30 

31 

33.5 
35.5 

34.4 
86.1 33.8 

31 

29.8 

30.8 80 
30.9 

88 
82.3 
27.1 28.8 

82 
34.2 29. 2 

31.7 

32 

32 
32.5 

32.7 32.6 

83.6 32.5 29.5 

28.6 

25.4 27.5 
27.5 

31 

sa 

22.9 
22. 8 

22.4 
23.1 22.8 
23.3 

23.1 28.1 
23.1 
22.9 
22.8 28 

22.9 

22.8 22.5 

22 
22.4 

23.1 
28.2 
23.5 

23.2 
22.5 

23. 5 
24 

23.2 23.3 

23 
22.8 22.8 

22.8 

22.7 

Relative humidity. Cloudiness. ^.5  a 

05 

P.ct. 

P.  ct.  \ 

96 

64 
97 

52 

98 60 

94 

49 

95 

56 

97 71 

97 92 

97 

92 
97 74 
96 89 
98 

61 

97 

89 

98 90 
99 

76 

97 66 

96 

97 
97 
98 
98 
98 
97 
97 

97 
97 

97 
97 

99 

97 

85 

69 

69 

79 
69 

:  69 

:  64 

i  68 

'  84 

94 

{  87 

i  99 

i  98 

i  95 

'   85 

0-10. 
0-10 

3 7 
0 6 
1 4 

10 

10 
5 7 

10 

10 

10 

10 

10 

10 

10 

10 

9 10 
10 7 
1 10 

10 10 
8 10 
5 10 
2 4 

10 

10 

7 

10 

10 
9 

'  8 

i  8 

I  10 

I  10 

;  10 

I  10 

10 
!  6 

'  2 

11.4 

'"~8' 

7.1 
5.3 

10.4 
15.  5 

8.1 
7.1 
2.3 

10.9 
41.7 

6.4 11.7 

a.8 
.8 

5.6 
5.8 

1.5 

.5 

25..7 
87.1 
60.5 

14.5 

3.6 

Miscellaneous. 

n.=°  fl.   <|  "372  p, 

ii-=°a.r^/°#° 
=  a.  r^/°p.  ! 
u^-cnii=^a.  <Qa7 

•°a.O/'°<^P. 
#a.d°^°#°p. 
/-#d2p. 

•°  'V  •  p. 

d,^^oa./o#°p. 

#a.  d°/'#°T° 

d°  .^  d  r^°  p. 

/'  •  do  r^  d2  p. 

#°d°#a.p./'°p. 

^°  a.  p.  O  p. 
ii=°a.  O  ̂ °P- 

-a=°a.#or^/° 
#  d°  a.  p. 
O"  a.  •  p. 

/°  r^  m°  p- 
=  a.  #Td°P• 

=a.Od°/'°#° 

=  a.  ̂ °p. 

•°a.  O  <°P. 
#°a.O°^^P. n.  =-  a.  d°  d  p. 

=2^°dOa.d#T 

#dOa.  p  #2p 

#2^d°a.p./' 

#°  d  a.  0°  ̂ -  ̂  

_c,2=2Q2a.dor" Mean  i  29 

Total     

0.3  i     8.9       8.2    __. 
_  421. 8 

Mean  ;  81.3  i  22.9     96.9  i  75.7  |    7.5 

Total  !__ 
i.5    _- 

  348.4 
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BALER SAN  FERNANDO  UNION. 

[(^=15''
 

40'  N;  Xz= 

121° 

34'  E] 

[(^  = 

:16° 

37'    N 

;  \= 

:120*' 

19'   B] 

i 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^|a 
fl§?03 

Miscellaneous. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

If. 

^Ja 

Miscellaneous. Day. 

mS 

•a  a* 

a a a a 

Day. 

'><  a 

•a  a 

a a a a 
^2 

•S  P 

03 

P4 

oj 

d 

'S-^^o 

^s 

.s  p 
oj 

d 

o£ 

d 

03.OCO 

sa 
sa 

«o (N 
«o <N 

s j 

§a 

^a 

CO 

(M CO 

(M 

^ 

°c. 

°c. 

P.  cL P.ct. 
0-10. 0-10. 

mm. 

°a 

°c. 

p.ct. P.ct. 

0-10. 
0-10. 

mm. 
1 31.4 

23.8 
99 70 5 4 

1.3 d2  a.  u^  ̂   p. 
i         1 

33.2 

23.5 
93 61 2 4 n.  a.  do  r^°  p. 

2 31.8 
22.8 91 

73 1 3 
d°  a.  07  p. !          2 

33.6 28.2 

92 

68 

2 5 

"e'l" 
lla.r>o<,o#p. 

3 32.2 
22.9 

91 
67 3 7 

"irs" 
d°p. 

i          3 

33 

22. 8 
94 

66 

2 5 ______ XI  a.  d°  p. 
4 

30 24 
99 

72 
9 9 51.1 

d°Td2a.#2p. 

;      4 

32.6 28.4 

93 

71 4 9 n  a.  d°  p°  p. 
5 

30.2 
22.8 

96 
71 

7 8 
30.2 doa.  #°T/'Op. ;          5 

33.5 
23.8 

95 

62 

2 5 na.  <°p. 
6 29.5 22.6 

95 
75 

10 10 84.6 

/-  •^  a.  #2  p."^ 

!          6 30.9 24.4 93 76 6 9 7.4 
iia.r^°^°#p. 

7 26.2 23.2 96 

92 

10 
10 82.8 •^  =  a.  #°  a.  p. 

"  7 

32.5 
23.3 

95 66 8 6 na. 
!          8 24.8 23.5 

93 
95 

10 

10 168.4 

^^a..^a.p
. 

1          8 
33.8 

24.3 

94 59 

8 7 
jQ.  a.  /"  °  p. i          9 29.5 23.2 

97 81 

10 

10 

.3 

i          9 

33 

24.3 
75 59 6 9 3.3 

n  /'  a.  #  p. 

10 
31.5 23.4 

91 
66 

10 
9 

r^°a. 

1        10 

32.8 
23.4 89 

87 

10 

10 

2 n  a.  #o  p. 11 

32.1 24.8 81 83 7 10 

~~3'3" 

r>°  a.  #°  p. 

1        11 
34.2 

24.3 

91 

57 3 5 18.3 
n.  a.  #-  p. 

12 
32.5 23.4 

87 

69- 

2 9 
20.6 

12 

31.8 22.9 

94 

77 

1 7 

8.4 

n  a.  •  p. 
13 28 23.3 

96 
81 

10 

10 

7.1 
#°  a.  d°  p. 

13 

26.2 

23.3 
95 91 10 10 

26. 4  1  H  m°  a.'«  p.      1 1        14 30.2 
23 98 

73 
10 

10 
4.1 

14 
30.4 

23.4 

73 

64 8 10 
na. 

15 30 

31.2 

23 
22.9 95 

92 

81 69 

10 

5 

10 

5 

d°p. 

15 
16 

32.4 
31.7 

24.8 22.1 

82 
91 

•68 

74 

10 
1 

9 
5 

"9~7' 

3.3 

n.  a.  m^  p. 
xiador^o#op. 

\'       16 17 
28 

23.5 
94 84 

10 

10 

131^1
" 

#°  a.  02  a.  p. 17 30.5 24.1 95 

82 

10 

7 

3.7 

na.  #^p. 

1        18 

27.8 23.6 
97 

86 10 

10 

5.1 

d°p. 

18 32.8 23.8 96 

69 

4 6 1.5 n  a.  d°  #o  p. 

I        19 
30 23.6 98 76 

10 
8 

doa. 

19  ;  33.2 
23.2 

94 

68  . 

3 5 12.2 -Q-  a.  O-  #2  p. 
1        20 30.8 23.3 

94 
78 10 9 

'~5~3'i 

1        20     32.1 23.3 

96 67 

7 9 

4.6 

-Q-  a.  0°  9°  p. 
21 

31 
23.5 96 71 8 10 25.4  i    <  #°p. 1        21  i  31.4 22.8 

96 72 

3 7 4.6 n.  a.  T2  #o  p. 22 
31.1 

22.5 96 
64 

8 3 11. 9     #°  a.  T  P- 
i        22 

32 

22.7 91 65 2 6 
15.5 .a  a.  #-  p. 

23 
29.8 28.9 

96 79 

10 
10 38.1  1 

23 
32.5 

23.6 

94 

79 7 

10 

7.4 

n.  a.  #-  p. 
24 

30.5 23.4 
93 73 

9 9 24 32.2 23.6 96 72 2 8 
51.6 

-CL  a.  O^  •-  p. 25 
31.7 

23 

92 67 
8 10 

::""i  /-Op. 

9. 7  1  d°  /-  p. 

25 

32.2 23.1 94 73 3 5 
13.3 

na.  #-  p. 26 
30.6 

23 
88 

81 

10 
10 

26 
29.5 

28.6 
96 96 9 10 

48.3 

-Q  a.  #""  p. 27 
29 24 

92 81 

10 

10 

39.4  1 

27 

27 

28.9 

92 

95 

10 10 

83.3 

m^"  a.  p. 

28 
26 

23.7 91 95 10 10 64      !  #o  a.  p. 

28 

26.2 28.5 

91 

92 

9 10 82.8 
#""  a.  p.  /^  p. 

29 27.2 24 
88 

84 

10 

10 

2. 5  1  /-  do  p. 

29 27.2 23.8 
96 

94 

10 

10 74.8 
/"a.  #^  a.  p. 

30 30.2 
25.3 74 80 10 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

LAOAG. 

[0  =  18'  12'  N;  X  =  120*  35'  B] 
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SEISMOLOGICAL  BULLETIN  FOR  JULY,  1909. 

By  Rev.  Miguel  Sadebba  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES/ 

2,  5^  6^^  26^*  Calapan  (N  of  Mindoro).  Oscillatory  earthquake  of  force  lY;  direction  SW- 

'NE.  The  center  of  this  earthquake  lay  within  the  Island  of  Mindoro^  some  150  kilometers  from 
Manila,  and  probably  in  the  neighborhood  of  Mount  Halcon.  The  quake  must  have  been  felt  through- 

out the  island. 

17,  17^  12"^  3^*  Iloilo  (SE  of  Panay).  Earthquake  of  force  III.  The  seat  of  disturbance 
was  probably  some  40  kilometers  west-northwest  of  Iloilo,  where  the  phenomenon  must  have  had 
greater  intensity  since  it  gave  a  perfect  record  on  the  microseismographs  at  Manila,  whose  agitation 
lasted  approximately  eighteen  minutes. 

17,  22^  30^.  Butuan  (N"  of  Mindanao).  Earthquake  of  intensity  II;  the  direction  of  the  weak shocks  observed  was  SW— NE. 

21,  8^  5°^  41^*  Northeastern  Mindanao  and  southern  Samar.  Earthquake  of  intensity  lY, 
felt  in  Surigao,  Butuan,  and  Borongan,  whence  it  follows  that  it  was  perceptible  in  a  large  part  of 
northeastern  Mindanao,  in  southeastern  Samar,  and  probably  on  the  eastern  coasts  of  Leyte.  This 
disturbance  was  registered  by  the  microseismographs  at  Manila  and  Batavia.  From  these  two  records 

we  conclude  that  the  epicenter  lay  in  the  Pacific  Ocean,  to  the  east  of  Surigao  Strait,  near  parallel 

10°  K,  some  700  kilometers  from  Manila  and  about  3,000  kilometers  from  Batavia:  presumably  in 
the  deep  trough  found  east  of  Mindanao  and  the  Yisayas  by  the  German  survey  ship  Planet. 

22,  17^  6°^.  Samar  and  Leyte.  Earthquake  of  intensity  III.  The  origin  must  be  sought  near 
the  southeastern  coast  of  Samar.  The  shock  was  well  perceptible  in  the  whole  south  of  the  said 
island  and  also  in  the  northeastern  part  of  Leyte. 

23,  10^  0°^.    Gubat  (SE  of  Luzon).    Oscillatory  earthquake.    Direction  NW-SE;  intensity  III. 
23,  21^  1^.     Surigao  (NE  of  Mindanao).     Earthquake  of  intensity  II. 
24,  13^  4°^  46^*     Aparri  (NE  of  Luzon).     Earthquake  of  intensity  III. 
24,  22^  40"^  50^*  Northeastern  Luzon.  Earthquake  of  force  lY,  perceptible  throughout  Ca- 

gayan  Province.     Direction  of  the  oscillations,  ISTE-SW. 
These  two  earthquakes  of  northern  Luzon  have  been  registered  by  the  Manila  microseismographs 

and  their  records  seem  to  prove  that  both  proceeded  from  one  and  the  same  epicenter,  lying  about 
500  kilometers  to  the  north-northeast  of  Manila  and  east  of  the  Babuyanes  group  of  islands. 

26,9^30°^.    Laoang  (N  of  Samar).    Earthquake  of  .intensity  IL 
30,  4^  20^.  Tacloban  (NE  of  Leyte).  Oscillatory  quake.  Direction  E-W;  force  III;  dura- tion 4  seconds. 

30,  5^  15°^.  Borongan  (E  of  Samar).  Earthquake  of  intensity  III.  A  number  of  distinct 
shocks  were  felt  during  about  thirty  seconds. 

^The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 
by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observer  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  twentieth  meridian  east  of  Greenwich. 259 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight=0'».] 

No. 

135 

136 

137 

146 

147 

148 

138     17 

Beginning. 
Maximum  range  of 

motion. 

Component,  j     ̂.^^^     |  g^^^^^ 

131  I     2 

133  I    8 

!    134  I  13 

10 

19: 

n 20 

12 

'^: 

13 22 

144  1  23 

145     23 

150 
25 

151 26 

152 
26 

153 
27 

154 
27 

155 27 

156 
30 

i  prelimi- 
i     nary 
i  tremors. 

NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE W^SW^-ENE 

WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE W'SW-ENE 

NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW^-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNV^-SSE 
WSW-ENE 
.NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSK 
NNW-SSE 
WSW-ENE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE W^SW-ENE 

NNW^-SSE 
WSW^-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
NNW-SSE 
NNW-SSE 

h.  m.  s. 
5  06  26 
5  06  27 
5  06  26 

23  25  15 
23  25  15 
23  25  15 
23  25  16 
5  46  27 
5  46  28 
5  46  28 
5  46  28 

21  21  00 
21  21  00 
21  21  01 
21  21  00 
20  42  37 
20  43  30 
20  42  39 
20  43  30 
14  00  52 
14  00  54 
17  06  14 
17  06  14 
17  06  14 

17  06  14 
17  12  02 
17  12  13 
17  12  04 
17  12  15 
12  30  17 
12  30  18 
15  09  46 

15  09  46 
10  52  08 
10  52  10 
8  05  41 
8  05  45 
8  05  42 
8  05  45 

15  23  40 
15  23  42 
15  23  41 
15  23  41 

0  51  22 
0  51  22 
8  57  22 
8  57  21 
8  57  22 
8  57  22 

16  54  44 
16  54  44 
13  04  45 
13  04  46 
13  04  46 
13  04  46 
22  08  38 
22  40  50 
22  40  57 
22  40  51 

22  40  59 
1  09  31 
1  09  31 
6  02  09 

22  31  56 
22  31  56 
9  05 

11  33 
23  33 

19  10 

P^^^i^^i-  ''pal''" 
narv     P^ 

tremors.  P^^^
^^"- 

Hour. 

Am- 

pli- 

tude 

(2a). 

h.  m. 

5  53  24 
5  53  20 
5  53  23 
5  53  15 

h.  m.  s.  I  h.  m.  s.  mm. 
5  06  40  i  5  06  59  0. 52 
5  06  37  i  5  07  16  I  .70 

5  06  39  ■   ^   

5  59  36  6  04  18  i  .01 
6  00  33  !  6  08  28  .  13 
5  59  24  I  6  06  16  .  01 
6  00  22  '  6  06  15  .30 

14  01  07  I 
14  01  08 
17  06  36 
17  06  34 
17  06  37 
17  06  32 

14  01  09 
14  01  20 

17  07  15 

17  07  21 

Pe- 

riod. 

End. 

2.4  I 
2.4 

10.4 8.4 

12.4 

10.2 

1.2 2.4 2.4 

.66  I  2.4 

12  30  40 
12  30  48 
15  10  18 
15  10  13 

10  52  27 
10  52  28 

12  31  00 

12  31  16 
15  10  26 
15  10  26 

10  52  34 
10  52  34 

8  07  37 !  09  27 

8  07  44 
15  23  57 
15  23  58 
15  23  58 

15  23  58 
0  51  37 

0  51  40 

8  09  10 
15  23  59 
15  24  00 
15  24  35 

0  51  46 
0  51  43 

I 
I 

16  5}  57 
16  54  58 
13  06  01 
13  06  08 
13  05  54 
13  06  00 
22  09  04 
22  42  00 
22  42  02 
22  42  04 

22  42  02 
1  09  53 
1  09  49 

6  02  24 
22  32  10 
22  32  10 

16  55  08 
16  55  00 

13  06  58 
13  07  08 
13  06  08 

13  07  07 22  09  06 

22  42  39 
22  42  21 
22  42  21 
22  42  22 
1  09  59 
1  10  19 
6  02  26 

22  32  27 
22  32  12 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

8.1 
2.2 
.6 

2.4 

.05  I 

.10  : 

2.4 
2.4 

2.4 
2.4 
2.6 

5.1  i 

2.4  ! 

6.6  i 

2.4  i 

2.4  \ 

6.6  I 

2.8  i 

4.8  i 

2.4  : 
2.4  I 

2.2  ' 

2  ̂  

2 

h.  m. 

5  14 

5  14 5  15 23  46 

23  47 
23  44 23  46 
7  05 
7  37 
7  07 

7  35 
22  00 

21  47 

21  56 
22  01 
21  04 
20  59 
21  01 

20  58 
14  05 
14  05 

17  20 
17  21 
17  21 

17  20 
17  30 
17  36 

17  27 17  32 12  35 
12  35 

15  13 
15  13 
10  56 

10  56 

8  31 8  50 
8  28 

8  52 
15  30 

15-30 
15  30 

15  29 

0  55 

0  55 
9  11 
9  15 9  09 
9  09 

16  58 16  58 

13  29 
13  28 
13  27 
13  29 
22  12 
22  54 
22  54 
22  55 

22  54 

1  13 1  13 

6  04 22  35 
22  35 

9  25 
11  48 
23  58 

12  35 

15  13 
15  13 
10  56 

10  56 

8  31 8  50 
8  28 

8  52 
15  30 

15-30 
15  30 

15  29 

0  55 

0  55 
9  11 
9  15 9  09 
9  09 

16  58 16  58 

I  In- \  stru- 

!  ment. 

V.  M. 
V.  M. H.  P. 

V.  M. H.  P. 
V.  M. H.  P. 
V.  M. 
H.  P. 
V.  M. 
H.  P. V.  M. 
H.  P. 

V.  M. 
H.  P. 
V.  M. H.  P. 

V.  M. 
H.  P. 

V.  M. 
V.  M. 
V.  M. H.  P. 

V.  M. H.  P. 

V.  M. 

H.  P. V.  M. 
H.  P. 

V.  M. V.  M. V.  M 

V.  M. V.  M. 
V.  M. 
V.  M. 
H.  P. 

V.  M. H.  P. 
V.  M. 
H.  P. 
V.  M. 
H.  P. 
V.  M. V.  M. 

V.  M. 
H.  P. 

V.  M. H.  P. 
V.  M. 
H.  P. 
V.  M. 
V.  M. 
H.  P. 

V.  M. H.  P. 

H.  P. 
H.  P. 

Remarks. 

Vertical  Component 0.50  mm.    Earth- 
quake, IV  at  Calapan  (Mindoro  I.). 

V.  C.  0. 09  mm.    Eqke.  in  India. 

V.  C.  0. 21  mm. 

Eqke.,  Ill  at  Iloilo  (E  of  Panay). 

V.  C.  0.01mm- 

V.  C.  0.01mm. 

V.  C.  0.01mm. 

Eqke.,  IV  NE  of  Mindanao,  and  S Samar. 

V.  C.  0.47  mm. 

V.  C.  0.05  mm. 

V.  C.  0.03  mm. 

V.  C.  0. 01  mm. 

V.  C.  0.03  mm.    Eqke.,  Ill  at  Aparri 
(NEof  Luzon). 

V.  C.  0.01mm. 
V.C.  0.02  mm.     Eqke.,   IV    Cagayan 

Province  (NE  of  Luzon). 

V.C.  0.04  mm. 

V.  C.  0.03  mm. 

Eqke.  in  Mexico.  It  is  difficult  to 
know  where  this  earthquake  com- mences or  ends  due  to  continuous 
pulsatory  oscillations  produced  by 

a  typhoon. 

Instrumental  constants. — Vicenti'ni  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T==9.6  seconds;  WSW-ENE  pendulum, 
T=9.9  seconds.     Magnification  of  the  record:   NNW-SSE,  15  times;  WSW-ENE,  15  times. 

These  seismographs  have  no  damping  arrangement. 
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Foundation  and  location. — The  instriunents  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  6 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foimdation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 

stands  at  a  height  of* 9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 

some  14'  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 
tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  -the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 

TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINAS.^ 

2,  5^  6"^  26^*  Calapan  (K.  de  Mindoro).  Temblor  oscilatorio,  direccion  SW-XE,  intensidad 
ly.  El  origen  de  este  temblor  se  hallaba  dentro  de  la  Isla  de  Mindoro^  a  unos  150  kilometros  de 
Manila :  probablemente  hacia  las  vertientes  del  monte  Halcon ;  f ue  sin  duda  perceptible  en  toda  la 
Isla. 

17,  17^  12^  3^*  noilo  (SE  de  Panay).  Temblor  de  intensidad  III.  El  origen  estaba  pro- 
bablemente a  unos  40  kms.,  al  WNW  de  Iloilo,  donde  debio  tener  mayor  intensidad;,  pnes  fue  perfee- 

tamente  registradp  por  los  microseismografos  de  Manila,  cuya  perturbacion  duro  unos  18  minutos. 

17,  22^  30"^.  Butuan  (N"  de  Mindanao).  Temblor  de  tierra  de  intensidad- II :  notaronse  debiles 
ehoques  en  direccion  SW-NE. 

21,  8^  5°^  41^*  NE  de  Mindanao  y  S  de  Samar.  Temblor  de  tierra  de  intensidad  IV;  sentido 
en  Surigao,  Butuan  y  Borongan:  fue  por  consiguiente  perceptible  en  gran  parte  del  NE  de  Min- 

danao, en  la  parte  SE  de  Samar  y  probablemente  en  las  costas  orientales  de  Leyte.  Eegistraronlo 
los  miscroseismografos  de  Manila  y  de  Batavia.  De  los  registros  de  ambos  observatories  se  deduce 

que  su  origen  se  hallaba  en  el  Pacifico  al  E  del  estrecho  de  Surigao,  cerca  del  paralelo  10°  N,  a  unos 
700  kilometros  de  Manila  y  poco  mas  de  3,000  kilometros  de  Batavia;  probablemente  en  la  gran 
fosa  del  Pacifico,  que  se  abre  al  E  de  Mindanao  y  Visayas  reconocida  por  el  Planet. 

22,  17^  6°".  Samar  y  Leyte.  Temblor  de  tierra  de  intensidad  III.  El  origen  se  hallaba  cerca 
de  la  costa  SE  de  Samar;  fue  muy  perceptible  en  toda  la  parte  S  de  esta  isla  y  en  la  parte  NE  de 
la  de  Leyte. 

23,  10^  0^.     Giibat  (SE  de  Luzon).     Temblor  oscilatorio,  direccion  NW-SE,  intensidad  III. 
23,  21^  1"".     Surigao  (NE  de  Mindanao).     Temblor  de  tierra  de  intensidad  II. 
24,  13^  4°^  46^*    Aparri  (NE  de  Luzon).     Temblor  de  tierra  de  intensidad  III. 
24,  22*^  40""  50^*  NE  de  Luzon.  Temblor  de  tierra  de  intensidad  lY.  Fue  perceptible  en  toda 

la  Provincia  de  Cagayan  y  se  notaron  oscilaciones  en  la  direccion  NE-SW. 
Estos  dos  temblores  del  NE  de  Luzon  fueron  registrados  por  los  microseismografos  y  de  sus 

registros  aparece  que  ambos  procedieron  del  mismo  epicentre,  situado  a  unos  500  kilometros  de 
Manila  hacia  el  NNE,  6  sea  al  E  del  grupo  de  las  Islas  Babuyanes. 

26,  9^  30°^.    Laoang  (N  de  Samar).     Temblor  de  tierra  de  intensidad  II. 
30,  4^  20°".  Tacloban  (NE  de  Leyte).  Temblor  oscilatorio,  direccion  E-W,  intensidad  III, 

duracion  4^. 

30,  5^  15°".  Borongan  (E  de  Samar).  Temblor  de  tierra  de  intensidad  III:  se  distinguieron 
varias  sacudidas  durante  unos  30^ 

REGISTROS  DE  LOS  MICR0SEISM6GRAF0S. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos  registros. 

^  La  intensidad  de  los  terremotos  se  indica  conforme  §l  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  Sl  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distingui^ndola  por  medio  de  un  asterisco  (*).  En  caso  contrario  copiamos  la  apuntada  por  los  ob- 
servadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archi- 

pi§lago  que  es  el  del  meridiano  120°  E.  de  Greenwich. 

92044   4 





.^i^^,„>>.mi^mi^^,,_,.        '    ■^ipiill^PKJ''"     ■'    ^.^....^^^^      ^WJ..am>...uuM.'J.  u  .       vm . p... ,^iK>H '^Jm^im^Jimk* ". 

BULLETIN  FOR  AUGUST,  1909. 

92330  263 





METEOROLOGICAL  BULLETIN  FOR  AUGUST,  1909. 

By  Rev.  Jos:6  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — This  month  has  been  so  remarkable  for  the  absence  of  depressions 
or  typhoons  in  the  Philippines  and. in  the  neighboring  seas,  that  it  is  not  surprising  to  see  all 
our  stations  reporting  a  monthly  mean  of  atmospheric  pressure  much  higher  than  both  the  normal 

for  this  month  and  the  monthly  mean  for  August,  1908.  That  of  Manila  differs  from  the  first  by 
+0.66  millimeter,  and  from  the  second  by  +1.33  millimeters.  The  lowest  pressures  of  the  month 

were  observed  on  the  29*^  in  some  stations  of  the  Yisayas,  and  on  the  2^  or  3*^  in  all  the  other 
stations  of  the  Archipelago.  The  highest  pressures  were  registered  generally  on  the  9*^  or  10*^ 
in  some  stations,  and  on  the  14^^  or  19^^  in  others. 

The  monthly  mean  temperature  for  this  month  differs  very  little  from  that  of  the  preceding 
year  in  the  stations  of  the  Yisayas,  Mindanao,  and  southern  Luzon;  but  in  almost  all  the  stations 

of  Luzon  north  of  Manila  we  find  a  positive  difference  greater  than  1°  C. 

PRESSURE    AND    TEMPERATURE    AT    THE    FIRST    AND    SECOND    CLASS    STATIONS 
AUGUST,  igog. 

Pressure, Temperature. 

Station. 

Mean. 

Tagbilaran   
Surigao   
Cebu   
Iloilo   
Ormoc   
Tacloban   
Capiz   
Calbayog   
Legaspi   
Atimonan   
Manila   
Olongapo   
San  isidro   

Dagupan    
Bolinao   

Baguio   
Vigan   
Tuguegarao   
Aparri   

mm. 

758. 23 
58. 36 
58.37 
58.  51 
58.33 
58.51 

Depar- 

ture 

from August, 

1908. 

Highest  ; 
Day. 

Lowest 
i    Day.       Mean. 

mm. 

+0.87 
-f  .92 

+  .95  : 

+  .80 

-^  .68 
-fl.l6 

58. 62 
+  1.13  : 58.14 
+1.32  \ 57.78 +1.25  1 

58.08 

+1.33 58.03 
+  1.39  ; 57.  92 
+1.10  1 57.86 +1.43  i 

57.89 

636. 251 
757.  91 

+1.62  i 57. 22 +1.81  I 57.46 

+1.84  
' 

mm.  \ 

759.64  ̂  59.71  : 59.90  I 

59.84  • 

59.64  : 

59.82  ; 

""59779" f 

59.46  I 
58.85  i 
59.35 

59.80  I 

59.04  ' 

59.03  i 
59.09  ; 

637.281 
759.29  i 58.67  I 

58.95  ; 

14    ; 
10 ; 

14  I 

10 1 

14  ! 

14  I 

mm. 

757. 57. 
57. 
57. 
57. 
57. 

19 
57.65 19 
56.  65 19 
56. 18 

9 56.64 

9 
56.58 

9 56.34 

9 56.17 

9 56.11 14 

^34. 781 

14 

756 
22 

55.20 

22 55.10 

27.6 
27.1 

27.2 
27. 2 
26.2 
27.8 27.2 27 

28.1 

28 

27.4 26.8 

27.4 27.7 27.5 

182 

27.5 
28.4 
27.7 

Depar-   I 

ture     ! 

from       Highest. August, 

1908. 

:  I 

-0.3 : 

—  .6  i 

0 '. 

-  .1 —  .5 
-  .2 

+  .1 

—  .9 

+  .5 

+  .2  ■ +  .9 

-1.1 

+1.4 : 

+1.2 

+1.6 

+1.5 +  .8 

32.8 

34.1 32.3 

34.4 32.5 

34 

33.6 33.6 35.8 

36 

34.2 34.7 

'"'3575' 

33.6 

34.2  : 

33.4  \ 

37.2  I 

34.5  I 

Day. 

Lowest. 

31 

9 
7 

31 
21 

;,30 
9 

1,22 7 

14 
30 
27 

:~27": 

31 

23  : 

1,30  I 

24  I 

25  I 

21.9 
21.5 
22.5 22 

21.1 22.4 

Day. 

26 

14 
22 

15 

31 

22.2 
21.8 22.9 

2L4 
22.8 

21.5 
22.4 23 

14.5 21.7 
22.5 
22.5 

31 

20 

8 

25 

9 

14 

19, 26, 27 

23 

9,11 

28 

29,30 

18 

1  Not  reduced  to  sea  level. 2  From  28  days  only. 

Precipitation. — With  a  few  exceptions  in  the  Visayas  and  Mindanao,  all  the  stations  of  the 
Weather  Bureau  report  this  month  a  total  amount  of  rainfall  less  than  that  for  August,  1908. 
The  differences  are  indeed  very  remarkable  in  several  stations  of  central  and  northern  Luzon, 
as  may  be  seen  in  the  table  below.  The  water  collected  in  the  rain  gauges  of  the  Central  Observ- 

atory has  not  exceeded  71.1  millimeters,  an  amount  that  differs  from  the  normal  for  this  month 

by  —282.0  millimeters,  and  from  the  monthly  total  for  August,  1908,  by  —573.9  millimeters.     It 
265 
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is  noteworthy  that  since  the  foundation  of  the  Observatory  in  1865  there  had  been  not  a  single  montli 

of  August  with  so  little  rain^  the  minimum  for  the  whole  period  of  forty-four  years  having  been 
that  of  August,  1890;rwith  a  total  amount  of  130.8  millimeters. 

RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  AUGUST,  1909. 
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DEPRESSIONS  AND  TYPHOONS. 

As  stated  above^  no  depression  or  typhoon  has  been  observed  in  the  Philippines  during  this 
month.  It  was  not  so^  however,  in  that  portion  of  the  Pacific  Ocean  between  the  Loochoos  and 

the  Bonin  Islands  and  in  the  neighborhood  of  southern  Japan,  where  several  typhoons  raged  one 
after  another  during  the  first  half  of  the  month.  Even  three  cyclonic  centers  existed  at  the  same 

time  on  the  3^  and  4^^.  Only  one  of  them  influenced  very  slightly  the  weather  in  Guam,  Ladrone 
Islands. 

Although  these  atmospheric  disturbances  have  been  of  no  importance  for  the  Philippines,  yet 
we  give  their  tracks  in  Plate  XI  in  order  to  have   complete  the   series   of  the   depressions   and. 
typhoons  of  the  Far  East  which  we  are  publishing  monthly  in  this  bulletin.     With  very  slight 

modifications,  these  tracks  of  typhoons  for  this  month  are  reproduced  from  the  ̂ ^Journal  of  the 

Meteorological  Society  of  Japan,  September,  1909.^^ 
We  wish  to  call  the  attention  of  our  readers  to  the  fact  that  the  typhoon  IV  (see  Plato 

XI)  remained  almost  stationary  to  the  east  of  the  northern  part  of  the  Loochoos  Islands,  from  the 

evening  of  the  8*^  to  the  12^^,  that  is  to  say,  for  over  three  days,  after  which  it  moved  to  ENE, 
E  and  E  by  S  toward  the  Bonin  Islands.  We  remember  very  few  cases  of  a  typhoon  remaining 
almost  stationary  for  so  long  a  time. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — Habiendose  distinguido  este  mes  por  la  ausencia  de  depresiones  6  ti- 
fones  en  las  cercanias  de  Filipinas^  no  es  de  extranar  que  se  haya  obtenido  en  todas  nuestras  estaciones 
una  media  mensual  de  la  presion  atmosferica  bastante  superior  a  la  normal  de  este  mes  y  a  la 

media  de  Agosto  del  ano  pasado.  La  de  Manila  difiere  de  la  primera  en  +0.66  mm.,  y  de  la  segunda 
en  +1.33  mm.  Las  menores  presiones  se  observaron  el  29  en  algunas  de  las  estaciones  de  Yisayas, 

y  el  2  6  3  en  casi  todas  las  restantes  del  Archipielago.  Las  presiones  mas  altas  fueron  registradas 
generalmente  el  9   6   10  en  unas  estaciones,  y  el  14  6  19  en  otras. 

La  temperatura  media  mensual  difiere  muy  poco  de  la  del  aiio  pasado  en  las  estaciones  de 
Visayas,  Mindanao  y  sur  de  Luzon.  En  cambio  casi  todas  las  estaciones  de  Luzon  al  norte  de 

Manila  nos  dan  una  diferencia  positiva  de  mas  de  1°  C. 
Precipitacion  acuosa. — Exceptuando  unas  pocas  estaciones  de  Visayas  y  Mindanao,  todas  las 

demas  acusan  este  mes  un  total  de  lluvia  inferior  al  de  Agosto,  1908.  Las  diferencias  son  en  verdad 

muy  notables  en  varias  estaciones  de  Luzon,  segun  puede  verse  en  el  cuadro  que  acompaiia  el 
texto  ingles.  La  cantidad  de  agua  recogida  en  los  pluviometros  del  Observatorio  central  no  pasa 

de  71.1  mm.,  diferenciandose  de  la  normal  de  Agosto  en  —282.0  mm.  y  de  la  del  ano  pasado  en 
—  573.9  mm.  Es  digno  de  notarse  que  desde  la  fundacion  del  Observatorio  en  1865  no  se  habia 
observado  aun  un  mes  de  Agosto  con  tan  poca  lluvia.  La  minima  de  todo  este  periodo  de  44  aiios 
habia  sido  130.8  mm.  correspondiente  a  Agosto  de  1890. 

DEPRESIONES  Y  TIFONES. 

Queda  ya  indicado  arriba  que  se  ha  pasado  este  mes  sin  que  se  observase  depresion  6  tifon 
alguno  en  el  Archipielago.  ISTo  sucedio  lo  mismo  en  la  porcion  del  Pacifico  entre  las  Islas  Liukiu 
y  Bonin  y  en  el  sur  de  Jap  on  donde  los  tifones  se  sucedieron  unos  a  otros  y  aun  llegaron  a  existir 
tres  a  la  vez  durante  la  primera  mitad  de  este  mes.  Alguno  de  ellcs  influyo  algo,  aunque  muy 

ligeramente,  en  nuestra  estacion  de  Guam,  Islas  Marianas. 
A  pesar  de  haber  sido  estas  perturbaciones  atmosfericas  de  ninguna  importancia  para  Filipinas, 

todavia  queremos  publicar  aqui  en  la  Lamina  XI  las  trayectorias  de  las  mismas  a  fin  de  no  interrumpir 
la  serie  de  trayectorias  de  las  depresiones  6  tifones  del  Extremo  Oriente  que  venimos  publicando 
mensualmente  en  este  Boletin.  Salvas  ligeras  modificaciones,  estas  trayectorias  de  este  mes  de 

Agosto  estan  tomadas  del  '''Journal  Meteorological  Society  of  Japan^^  de  Septiembre,  1909. 
Acerca  de  estos  tifones  solamente  llamamos  la  atcncion  de  nuestros  lectores  sobre  lo  ocurrido 

con  el  tifon  IV  (Lamina  XI).  Este  tifon  estuvo  poco  menos  que  estacionario  al  E  de  la  parte 

septentrional  de  las  Islas  Liukiu  desde  la  noche  del  8  hasta  el  dia  12,  6  sea  mas  de  tres  dias,  despues 
de  los  cuales  se  movio  al  EXE,  E  y  E:|SE  en  direccion  a  las  Islas  Bonin.  Poquisimos  casos 
recordamos  de  tifones  que  hay  an  permanecido  estacionarios  por  espacio  de  tantos  dias. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.i 

[</>  =  14*'  34'  41"  N;  X  =  120*>  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 
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■      8   1 
9   

10__          ____ 
11   SW       1            4. 8 

SWbyWl           6.5 
SW       j           6. 1 
SW       '           4.9 
SW       1           7 

WNW     i             7_4 

1     12   
13   
14   
•15    _ 

.5 

13.5 16   
17   

SW 
SW SW 
w 

NNE 
WSW 

5.3 

7 
8 5.1 
7.8 

5 
2.9 

3.7 
4 7.9 
4.3 7.9 

5.5 

18   
19   

3.8 

20   
:     21   

22         
.6 

23   14.5  !     WNW 
24___    __     __      _ 

17 

14.5 

12 24 

14.5 10 

14 11.5 

WNW 
WSW 
WNW 
NNE 

ESE 

SE ENE 

25_     __ — 
26         
27    _. 

""379" 

.8 

1.3 28   
29   
30_     _      
31   

SE       1            «  fi  1 

--- 

Mean   246.3 

21,8  i 

1 6.4 7 
225 

16 

15 

Total   1 1 
71.1 

Departure  from 
normal     _ 

"1 

—39.5 —1-4 

+81 

16 

-282 

1 

*  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
*  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[(^rrS"  38'  N;  \=123*  51'  B;  barometer  above  sea,  21.8  meters;   gravity  correction  not  applied,   -—1.86  mm.] 

Day. I Temperature. 

'2 

^a 

Wind.               j Clouds. 

^a 

^^ 

II 

1 

a 
a 
H 

as 

a .§ 

c 
S 

Prevailine 
Force 

(mean) . 

Amount 

(mean). 

Prevailing  form  and  its  direction. Miscellaneous. 

03  ̂*     direction. 

Upper.                     Lower. 

1 
2 
3 
4 
5 

i     ■       6 
7 
8 
9 

1          10 
!          11 

i          12 
!          13 

1          14 
j          15 

16 17 
18 

19 20 
21 
22 
23 i'         24 

i          25 

1          26 !          27 

1          28 '          29 

30 

31 

Mean 

Total 

mm.. 

758.27 
57.28 
57.62 
57.81 
58.39 
58.68 
58. 54 
58.99 

59.32 
59.  42 
58.86 
57.85 
58.70 
59.64 
58.95 
57.78 
58.11 
59. 22 
59.18 
58.09 
57.82 
58.26 
57.98 
57.73 
57.90 
57.46 

57.70 
57.38 

•57. 40 

57.49 
57.21 

28.^ 
28.4 27 

27.9 

28.4 
28.6 

28.4 
28 

28.7 
28.5 28 

28.7 
27.4 

26.1 
27.1 

27.4 27.7 
27.3 
27.4 
27.1 
26.8 
26.8 
26.8 

26.6 
26.4 

27 27.6 
27.8 
27.7 

27.2 27.7 

31.7 
31.5 
29.3 

30.4 
32.2 
30.7 
32.7 
32.6 

32 
30.7 

30.4 
32.4 
31.2 27.7 

30.2 
31.7 

31.1 
30.7 29.8 

30.7 

31.2 30.7 
31.8 

31.9 
31.4 
31.8 

31.1 
32.2 
31.4 
31.8 
32.8 

26.7 
22.4 
21.9 24.9 

25.6 
26.1 

24 22.6 
24.9 
24.3 

22.4 
24.7 
24.2 
23.7 

22.6 
23.7 
23.7 
23.5 
23.3 

23.4 23.3 

23.2 22.5 
23.8 
23.1 
22.1 

23.4 
23.6 
24.1 
23.6 
23.3 

P.ct 
73.8 
76.5 

81 77 
74.3 
76.8 

76.5 
78.2 74.8 
77.3 

81.5 
77.7 
82.3 

85 81.2 76.5 

76.8 
78.3 

80.3 
81.2 
83.2 
83 
83.8 

84.3 
83.2 
79.8 80 

78.8 

80.8 
81.8 79.7 

Variable 

SE SSE SSE SSW 

S  quad. NNE,  SSE 
NNE,  SE 

SSE NNE,  SE 

SE 
SE NNE Variable 

NNE,  SE 

Variable 

SE 
Variable 

SE 

SE 
NNE.  WNW 

NNE 
NNE 

Variable 

NE  quad. 
NNE,  WNW 
NNE,  SE 
Variable 
NNE,  SE 
NNE,  SE 
NNE,  SE 

0-12. 

2.2 
2.2 
2 
2 

2.2 1.8 
1.5 
1.7 
1.5 
2 1.8 1.5 

1.7 

1.5 
1.8 

2 
2 
2 

i          1.5 
2 

i          1.7 1.7 
1.5 

1          1.3 
i          1.5 

1.3 
1.5 

1.5 
1          1.5 j          1.3 

1.5 

0-10. 

8.8 

8.3 
8.3 
6.8 

5.2 

6 

7.2 5.8 
8 

6.7 
6.5 
6.2 7.7 
9.2 
4.8 

6.7 

7.2 9.3 8 

5.2 L 
6.3 

6.2 
4.5 

7.2 7.8 

8.2 8.3 

Ci.-S. 
Ci.-S. 

Ci.-S. A.-Cu.             NE 

Ci.-S. A.-Cu.          ENE 
A.-Cu.                E 

Ci.-S. 
Ci.-S. "ciT-S." 

Ci.-S. 

Ci.-S. 
A.-S.,  Ci.-S. 
Ci.-S. 
Ci.-S.                  E 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.-S. 

Ci.-S. 

Cu.        SW  quad 
Cu.        SW,  SSW 
Cu.-N.,  Cu.    SW 
Cu.      SW,  WSW 
Cu.          NE,  SW 
Cu.                  SW 
Cu.                  SW 
Cu.             E,  SW 
Cu.-N.                E 
Cu.-N.          E,  W 

Cu.                     E 
Cu.-N.   Variable 
Cu.-N.                E 
N.                    SW 
Cu.                  SW 
Cu.                  SW 
Cu.                  SW 

Cu.,  Cu.-N.     SW Cu.            W,  SW 
Cu.             SW,  E 
Cu.-N.                E 
Cu.                      E 
S.-Cu".               SW 

Cu.                     E 

Cu.,  N.               E 
Cu.                     E 
Cu.                     E 
Cu.-N.                E 

Cu.-N.          '      E 
Cu.,  Cu.-N.        E Cu.                      E 

mm. 

"47 

.3 

"35 

'Y.'i' 3 
"2'5' 

.4 

1.1 

^3
" 

8.
6 

21.3 

9.7 
13.8 

7.1 

""5" 

"Ts" 

•^  0^  p. 

r>p. 

<i  p. 

<  p. 

|o  a.  T  p. 

d°a. 

^P. 

/'  •^  0  a.  <  p. 

<  P. 

•  a.  d  p. 

•  0°P. 

d  <,^v. 

#°a. 

dT  <  p. d°a.  p.  #  p. 

do  a.  •  T  p. 
d  a.  #  p. 

r-p. 

r>p. 

d°  a.  #  vv  <^  p. 

•  a.  T  <  p. 

^P. 

758.23 27.6 31.2 
23.7 

79.5 
i 1.7 

7 
i 

1            i I         '         1 

165.5 
i 

SURIGAO. 

[</,  =  9**  48'  N;  X  =  125**  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  —1.86  mm.] 

mm. 

°(7. 

00. 
°C. 

P.ct. 

0-12.] 
0-10. 

;  mm. 

1 758. 37 28.2 
33 

24.3 76.2 Variable 

0.7 8.2 

Ci.-S. 
NE Cu. 

SW  !   

d°a.  ̂ op. 

2 57.55 28.4 33.5 24.6 
74.8 

WSW 
.3 

6.5 Ci. E 

Cu. 

SW  i   
i 

3 57.50 27.4 32.8 24.3 82 SW,  WSW .4 

7.5 

A.-Cu. E 
Cu. 

SW  :  1 XI  a.  d  n  p.            1 
4 57.92 

27.4 33.2 23.1 77.8 
SW 

.8 

5 Ci. E 
Cu. 

SW  1  1.3 

n*  a. 

5 58.56 27.7 33.1 24.2 79.3 
.    SW 

.6 5.5 Ci. 
NE Cu. SW    d#°a.  <«p.         ! 

6 58.79 27.2 
32.7 

23.3 

81 

Variable 

.4 

5.2 

Ci. 

E 

Cu.-N. 

w    n  a.  d°  p. 
7 58.50 27.3 32.4 22.6 81.5 NNE,  WNW .3 3.7 

A.-Cu. 

SE Cu. 

w    ja.2  a. 
8 58.83 27.8 

32.9 
22.7 

77.3 NNE,  W 

.4 

2.7 Ci. 

Cu. 
S  ;   

<^°iia.  p. 

9 59.47 28.2 
34.1 23.5 

79.7 

NW,  W  by  S 

.2 

6 
Ci.-S. 

NW Cu. 
SW  1   

112  a.  n.  p. 
10 

59.71 
28 

34 

22.8 77.3 SSW,  WSW 

.2 

6 Ci. 

NE 

Cu. 

SW  '    5.3 n^a.  ̂ 2  f^^op. 

11 59.05 27.2 33.1 22.5 79.7 
SW,  W .5 

2.8 Ci. 

Cu. 

<,°ii2a. 

12 58.18 
27.4 

32 

22.9 80.1 W .0 
1.8 

Ci. 

Cu.,  Cu.-N. 

112  a.  ̂   p. 

13 58.78 26.9 
31 

23.4 82.2 NW 

.3 

5.7 Ci.-S. 
ENE 

Cu.,  Cu.-N. 

n2  a. 

14 59.69 25 26.8 23.6 90.3 
WbyN 

.2 

8.5 
A.-S. 

Fr.-N. SW  1  13.5 d°  <,  #°  a.  #°  p. 
15 

58.88 
27 

32 

21.8 
79.5 

SW,  s 

.3 

5.7 A.-S. S.-cu., Fr.-cu.wswl    3.8 

n."-  r^  a.  ̂   p. 

16 
57.60 27.6 32.9 23.2 78.7 W,  SW 

.8 5.2 
Ci.,  Ci.-S. 

Cu. 

SW      

dj^^a.O^^p. 17 58.11 27.4 

32 

24 80.4 
SW 

.4 

7 
Ci.-S. 

E Cu. SW     10.7 
<  a.  <:=p.  _ 

0  •  a.  d°  T  p. 

18 
59.40 26.5 32.4 23.8 

85 
SW,  SSE 

.2 

9.3 
A.-S. 

Cu.-N. 

SW       3 19 
59.49 26.3 30.1 22.5 84.2 

Variable 

.5 
6.5 Ci.-S. NE Cu.-N. 

W      20 
58.24 27.3 32.1 22.6 

82.2 
Variable 

.3 
4.2 

Ci. E Cu. 
NE  1   

11=  a.  ̂   p. 

21 57.99 27.4 31.6 23.4 
80.7 

E 

.8 

3.8 A.-Cu. 

SE 
Cu. 

E      X12  =-  a. 

1          22 58.39 25.6 27.1 
24.2 90.3 SSE,  NNE 

.2 

7.5 
Fr.-N. 

E  !    8.4 

<,  d°  a.  #°  p. 

23 

58.26 26.4 30.5 23.4 90 
NNE,  E 

.2 

7.3 
Variable 

SE N.-cf. NE       6.9 

do#a. 

24 
57.91 25.6 30.9 23 91.8 NNE 

.5 6.2 
Ci.-S. 

NE 
Variable 

E       3.8 n  2  a.  #°  a.  p. 

<  2  13.2  do  a.  #0  p. 25 
57.96 

25.9 31.7 22.7 89.3 
NNW,  NE 

.2 

6.8 
A.-Cu. E 

Cu.-N. 
ENE     11.4 26 

57.68 26.3 30.9 21.5 83.5 E,  NNE 
.3 6.3 

Ci.-S. 
NE Cu. 

SE  I   

iD-2  0  a.  p. 

27 
58 27.8 32.6 23.1 

81 

Eby  N .3 
3.7 

A.-Cu. 

SE 

Cu. 

n^  a. 

28 

57.75 27.2 32.1 23.6 
83.8 E  quad. 

.3 

4.5 

Ci. SE 
Cu. 

E       2 
112  a.  0  jd  p. 

29 57.43 27.7 32 23.7 
83.7 

NE  quad. 

.3- 

5.8 

Ci.-S. NE 
Cu.,  Cu.-N. 

E   
n  a. 

30 57.52 26.9 31.8 23.5 
85.2 

E 

.2 

5.8 

Ci. NE Cu. 
E 

6.4 

112  a.  #  p. 

31 

Mean 

Total 

57.64 27.4 
31.5 23.1 

84.1 
E 

.5 6.2 Ci. 

NE 

Cu. 

E 

M/X12  a. 

758.36  j  27.1 31.9 
23  3 

S9   a 

.4 5.7 

77.5 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CEBU. 

[(^  =  10*  18'  N;  X=123*  54'  B;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  —1.84  mm.] 

Day. 

Mean 

Total 

mm. 
758.30 
57.45 
57.64 
57.90 

58.52 
58.73 
58.57 
59.03 
59.55 
59.60 
59.07 
58.18 
58.94 
59.90 
58.92 
57. 82 

58.02 
59. 30 
59.36 
58.25 
57.86 
58.63 
58.22 
57.92 
58.16 
57.69 
57.94 
57.65 
57.36 
57.44 
57.58 

758.37 

Temperature. 

^ 

27.8 

27,9 
27 

26.6 
27.8 

27.8 
27.3 

27.4 27.8 
27.6 
27.2 
27.5 
27.2 25 

26.2 
26.9 
26.7 26 

26.3 
27.4 
27.6 
25.8 
27.3 
27.9 
26.3 
26.5 

27.7 
28.2 
27.8 

28.4 
27.9 

27.2 

31.4 
31.3 

31.2 
30.3 
31 

31.9 
32.3 

32 31.5 
31.5 
31 

32 31.4 
26.6 

30.8 
31.5 

31 30 
31 

31 30.7 

30.6 
30.7 
31.5 
31.5 

31 31.9 
31.9 
31.5 
31.9 
31.5 

31.1 

24.9 

25.1 
24 
22.7 
24.5 
23.8 

23 
22.7 
24.5 
24.1 

23.2 23.5 
23.5 
22.5 
22.7 
23.1 
23.8 

23.4 23.3 

24.1 
24.6 
23.4 
23.1 
24.9 
23.8 
22.8 

24 25.2 
25 
24.8 

24.4 

23.8 

P.Ct. 
73.2 
71.5 

78.2 
75.8 

71 
71.2 70.1 
75.2 
75.2 
72.2 
74.2 
72.3 
72.2 
82.8 
76.5 

73.6 
73.5 76 

75.3 
73.1 
71.1 
77.9 
73.7 
72.8 
77.8 

72.9 

70.2 
71.9 

71.4 
68.3 
69.5 

Wind. Clouds. 

Prevailing 
direction. 

73.6 

Force 

(mean). 

ssw 
SW  quad. SSW,  s 

ssw 
SW  quad. 

SSW SE,  S 

S,  E 
SE,  SW S 
SSW 

SSW,  E 
E NW 

S 
s 

Variable 

SW  quad. 
SE,  E 

E 
E 
E 
E 
E 

S  quad. 
SSE E 
E 

ENE,  E 
E 
E 

Km.p.h. 

7.6 
8.3 
6.5 

7.2 
8.2 7.3 
5.2 
5.6 5.9 

6.1 7.5 
4.9 
5.2 
3.4 4.6 

7.4 
8 

6.5 

6.2 6.7 6.8 
6.8 
8.5 
8.1 

6.2 4.7 5.7 

7.3 

6.7 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 
0-10. 

5.3 
6.5 

6.7 4.5 
3.3 

3.7 
2.8 

5.2 4.2 3.8 
4.2 3.3. 

5.2 
8.5 

3.2 5.7 

7 8.3 
5.7 

3.2 4 
5 4.7 

3.7 6.5 
4.5 
2.5 

3.7 

3.2 
4.3 
3.8 

4.7 

Gi.-S.  E 
Ci.-S.  E 

Ci.-S.,  A.-Cu.  SE 

ESE E 

A.-Cu. 

Ci. 
Ci.  E 
Ci. Ci. 

Ci.-S.  E 
Ci.  E 
Ci. 
Ci.  S 

Ci.,  Ci.-S. Ci.-S. 

Ci. 
Ci. 
Ci.-S.    .  E.  ENE 

Ci.-S. A.-Cu.  S 

Ci. 
A.-Cu.  E 
Ci. A.-Cu, 
Ci. 
Ci. 

Ci.-S. 

Ci. Ci. 

Ci. 

Ci. 

Ci. 

SSE 

Lower. 

Cu. 
Cu. 
Cu.-N. 
Cu. 
Cu.      V Cu. 
Cu. 
Cu. 
Cu. 

Cu.-N. Cu. 

Cu. 
Cu. 
N 
Cu. 
Cu. 
Cu..  Cu 
Cu.-N. Cu. 
Cu. 

Cu. Cu. 

Cu. Cu. 

Cu.-N. Cu. 

Cu. Cu. 
Cu. 

Cu. 
Cu. 

WSW 
WSW 
WSW 
WSW 

SW,  SW 

SW 
SW 

'  WSW 

S,  SSW 
S,  SSW SSW 
NNE E 

S 

SSW 
SSW 

N.WSW 

WSW SSW ESE 

ENE 
E 
E 
E 

ENE E 
E 

ENE 

ENE E 
E 

O  o 

•^  bo 

10.7 
4.6 

.8 

35.1 

8.8 4.8 

10.9 

28.4 
1.3 

13.7 
2 

Miscellaneous. 

12.2 

=°  n  O  a.  r3°  a.p. =°iiO°a.#r^p. 

ii#a./'o#r^p. 
£i?  a.  r^  r2°  p. =°  n  a.  0°  p. 

=oii2a.  r^#p. 

n  a.  r3°  p. 
•  a.  r3  a.  p. xi2  a.  <,°a.  p. =°  <  a.  #  r^  p. 

•  O  a.  p. 
ii2  a.  <  r^o  a.  p. =°  n.  a.  X  p.  0° 
n  %'^  a.  #°  p. n.^  =°  a. 
112  T  a.  #  r^  p. =°iia.  <  Ta.  p. 
=o  a.  O  a.  p.  #  p. 

=o  ii  a.  d  r3°  p.   : 

•  a.  <  0°  p. 
=°  n  a.  #  /-  rs  p. n  =°  a.  r3°  d  p. 
=o  112  a.  <,  f-^o  p. 

•  a.  p.  O  p. 
=°  112  a.  0°  p. 

=°  112  a. 

=o  n.  a.  r3°  p. 
d  a.  O  <i  P- =P  a.  rn?  P- 

ILOILO. 

[</>  =  10''  42'  N;  X=122*  34'  E;  barometer  above  sea,   6  meters;  gravity  correction  not  applied,  -—1.84  mm.] 

mm. 

°a 
°a 

°C. 

P.cL 
Km.p.h. 

0-10 

mm. 
1 758.58 27.4 29.5 

24.6 
82.5 

SW 
19.8 6.5 

A.-Cu. 

N 

Cu. 

SW 

16 

T^P. 

2 57.60 
27.2 29.6 24.4 83.3 SW 

18.8 6.7 Ci.-S. 

Cu. 

1.5 
•  a.  r^  <^  p. 

3 57.81 
26.3 

29.5 23.5 
82.2 

SW 

11.1 

7.8 
Ci.-S. 

Cu. 

2 

•  da. 

4 58.03 27.2 29.7 24 80.2 

SW 

15.1 

7.7 
Ci. 

NE 
Cu. 

SW 3 

dp. 

5 58.98 27.1 29.5 23.4 83.5 

SW 

16.8 4.7 
Ci. 

NE 

Cu. 

SW 1 

•  a. 

6 
59 27.8 

30 

25.6 81.1 

SW 

14.6 3.2 
Ci. 

Cu. SW 

2.5 
#  o  a.  T  <  p. 

7 58.76 27.6 30.5 23.9 

79 

SW 

11  6 3.2 
Ci. 

NE Cu. 

SW T<P. 

8 59.16 27.4 

30 

24.4 80.5 

s\v 
13.3 

4.8 

Ci.-S. ENE Cu. SW 

<,  a. 

9 59.80 27.1 
30.1 23 80.  t 

SW 
15.1 5.2 

Ci.-S., 

Ci.           E 

Cu. 

Oa.<,p. 10 
59.84 

27.5 80.5 23.5 78.5 

SW 

16.3 
3.5 A.-Cu. 

E 
Cu. 

na.  <|  p. 

11 
59.34 

27.5 

30 

24.6 

79 SW 
16.4 

5.3 
Ci. 

Cu. 
SW 

<P. 

12 
58.40 

26.7 
30.5 

23 

81.8 

SW 
10.2 

4.2 Ci. Cu. 

ila.<p. 

13 
59.11 

27.3 31.5 24.3 81.5 Variable 
5.1 5.3 Ci. 

E 
Cu. i X12  a.  T  m°  p. 

14 
59.81 25.2 29 23.4 88.8 

SW 

6 

7.8 

Ci.-S. Cu.-N. 
SW 

6.6 

#a.  p. 

15 

59.16 26.8 29.5 
24 

81.3 

SW 

12.7 
5.5 Ci. 

Cu. 

SW 

16 
58.  JO 27 29.9 23.5 

80.2 SW 
14.8 

5.3 
Ci. ENE Cu. 

SW 

n  a.  ̂   p. 

17 

58.27 27.4 30.3 25.4 78.2 SW 
15.9 5.7 Ci.-S. E Cu. 

SW 

1.5 d<p. 18 

59.50 
25.8 29 23.8 86.5 

.  SW 

13.7 
8.3 

A.-Cu. 
Cu. SW 3.3 T  a.  •  a.  p. 

19 

59.50 
26.6 30.3 24.4 

81 SW 

8.7 8 Ci. E Cu. 
d  r^p. 

20 

58.27 
27.2 31.2 23.5 79.7 

SW 

6.3 
6.3 Ci.,  A. 

-Cu. 

Cu. E 

n.^  a.o  d  o  <,  p. 
21 

58.09 
27 

32 

24.4 81.3 E,  NW 
6.2 

5.7 
Ci.,  A. 

-Cu. 

Cu. n  T  a.  <,  a.  p. 22 
58.34 

27 
33 22 78.5 NE 

9.9 5.8 Ci. 
Cu. NE 11.7 n  a.  O  ̂   <  p. 23 

58.08 
28 

32.5 
24.4 

76.8 NE 11.4 6.8 
A.-Cu. ENE,  E 

Cu. NE 

""  <,  P- 

24 
58.16 27.5 

33 
22.4 80.7 N 10.4 6 Ci.,  A. 

-Cu. 

Cu. 

11.4 

~  a.  O  <  p. 

25 

58.13 
26.1 

31.9 23.4 88.7 N 
7.3 

9 
Ci. 

E 
Cu. 

10.7 O  T  a.  r^  <  #  p. 
26 

57.66 26.8 32.1 
23 

79.8 N 

5.8 

7.8 Ci. 
E,  ENE 

Cu. 

U^  <37  p. 

27 
58.10 28.2 34.1 24.2 75.5 W 

4.9 
3 

Ci 
Cu. 

.3 

n  a.  r  <,  p. 
28 

57.72 28.3 33 24.6 
79.2 E 7.2 

7.5 
Ci. 

NE 

Cu. C  a.  <,  a.  p. 29 
57.32 28.5 33.6 24.8 77.7 E 

8.5 
5 Ci. Cu. 

NE 

<i  P- 

30 57.53 28.2 33.1 
24.5 

76.2 

-       NE 

8 7.7 Ci. Cu. NE 

.3 

O  a.  T  •  Fi  P-  <^ 
31 

57.58 
28 

34.4 24.4 75.5 N 8.1 
7.8 

Ci.-S. 
E 

Cu. 

NE 

  .^_. T  p.  si  a.  p. Mean 

Total 

758.51 27.2 31.1 23.9 80.6 11.1 6 
i 

72.8 

1 
i                   i                                   •' 



272 BULLETIN   FOR  AUGUST^    1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

ORMOC. 

[0  =  11*  00'  N;  X=:124°  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 
OS 

0) 

Temperature. Wind. 
Clouds. 

Day. a 

;3 

s 

;3 

Prevailing  form  and  its  direction. 

p  o5 

Ceo Miscellaneous. 

P d 

erf 

a s 

'S 

T3  >^ 

Prevailing 

direction. 
Force 

(mean). 
Amount 

(^mean). 

c^.d 

^ 

"^ 

^ 

Upper. 

Lower. 

"s!^ 

mm. 

°C. 
°c. 

°c. 

Per  ct. Km.  p.  h. 

0-10. 
mm. 

1 758. 24 26.9 30 
23.3 

82.3 S 
7.5 

6.7 

Ci.-S 

Cu. 
T  =  °  a.  oo  a?  °p. 

2 57.49 26.9 30.1 
23.  7 

81.8 
N,  SSE 6.9 

6.7 Ci.                      E Cu.-N. S 10.9 
-Ci-=°a  r^<,^°p. 

3 57. 58 26.1 
29.8 22. 4 

83 S 6.8 
8.5 A.-Cu.      NE,  SE 

Cu.-N. s 15.7 
#  H  =o  r-.r^  <j  d 

4 57.80 26.3 29.9 

23 

83.5 Variable 
6.3 

7.5 

Ci.                    SE 
Cu.-N. 

ssw 

%  £L=°Si.^°<^  p. 

o 58.  42 
27 

30.5 23.6 
79.6 SE  quad. 8.1 

6.7 
Ci.                      E 

Cu.-N. SSVV 

3.3 

=°a.#oT<iP. 

6 58.73 27.2 31.4 
23.4 

79.8 SE  quad. 7.4 

4.5 

Ci.                      E 
Cu. 

s 
6.4 

-Q-=°a.  #  <  p. 

7 58  58 26.5 31.2 

22. 4. 

80.8 S 
4.4 

3.8 

Ci.-Cu.               E 
Cu.  -N. 

E 

1.3 

n  =°  a.  r^  p.  <; 

8 58.80 26.6 30.8 22.9 
83.2 s 

4.4 

4.3 

Ci.            E  by  N 
Cu.-N. E 

#  ii=oa.  0<p. 

9 59.49 26.6 30.9 22.3 82.  7 
N,  S 6.1 4 Ci.                      E  1  Cu. 

=°  a.  <^  p. 

10 

59.61 26.6 
30.9 22.9 

83.4 
N,  SSE 

5.3 

2.3 

Ci.                      E 
Cu.-N. 

SE 

31.5 

r5   <!=^p. 

11 
59.06 26.8 30.5 22.2 

81.1 SE  quad. 
7 4 

Ci. 

Cu. 
S 

=°#-^a  ■r<.p. 

12 
58.17 26.4 

31.8 22.6 84.5 
Variable 4.2 2.2 

Ci.,  Ci.-S. 
Cu.-N. 

E 15.7 

=°^a.r3#<j2p_ 

13 58.77 26.2 
31.5 

22 

85 Variable 
4.2 

4.8 

Ci.                      E 
Cu. 

.3 n  d  =o  O  Fi  <i 

14 59.64 24.9 27 
23.6 

89.3 
SE  quad. 

3.5 6 A.-Cu.                E 
Cu.-N. 11.4 #  d  a.=  a.  p. 15 

58.86 25.7 30.2 
21.1 

80.7 S 3.8 3 Ci. Cu. SE 

-a-^a.  r3  ̂   p. 

16 
57.81 25.8 30.4 21.8 82.3 

SSE 

5.7 3.7 Ci.-S.         E  by  N Cu. sw,  vv 3 

==°r2a.~"<^Mp. 

17 58. 24 26.1 
29.9 

22.2 83 SE  quad. 

7.8 
5.5 

Ci.-S.                  E 

Cu. 
w 9.7 -a=°OT'<j=«° 18 

59.  87 24.5 28.4 

22 
91.7 NE  quad. 

4.3 6.7 

Ci.-S. Cu.-N. 

s 8.4 

^==0  •  <,  d 

19 
59.37 26.4 30.2 23.2 82.3 

SE  quad. 4.4 
5.7 A.-Cu.        E  by  S 

Cu.-N. 
s 

<  ̂.  a.  ni°  p. 

20 

58.14 26.2 31.3 
21.3 

81 N,S 
4.5 

2.2 Ci.-S.,  Ci. 

Cu. 
E 

n  —  a.  <^  p. 

21 
57.87 

26-6 

32.5 21.5 
79 

Variable 4 

2.8 

A.-Cu. 
Cu.-N. 

E 
22 58. 45 25. 4 31.2 22 86 

NiNE,  S 

5.3 5 

Ci.,  Ci.-S. 
Cu.-N. 

ENE 2.5 =°  a.  #°  ̂ -  p. 
23 

58.24 25.5 31.3 

22 87.2 
N 

4.5 
5.7 A.-Cu.                E Cu.-N. E 7.9 

=°iidr^#^^oT 

24 
58 

26.3 32.1 
23 

85.5 Variable 4.4 
7.2 

Ci.-S. 
Cu.-N. E,  ENE 

4.6 -Q-=°#OT°<i<i 25 

58.  02 25 30.7 
22.  5 

91.2 
Variable 5.1 6 Ci.-S.                SE Cu.-N. 

99.6 
-Q-=°0«^Td/' 26 57. 63 25.5 30.2 21.4 

85.2 Variable 4.1 5.5 Ci.-S.               NE 
Cu.-N. 

=°  a.  r^  p. 

27 57.87 
26.1 31.2 21.2 82.8 Variable 

4.6 
3.8 Ci.-S.,  Ci. Cu. 

NE  by  E 

n  =°  a.  ̂   p. 

28 
57.  62 26.6 

32.3 21.7 

81.3 
Variable 

3.7 
3 

Ci. 
Cu.-N. 

NNE 

ii=°a.  ^  p. 

29 57. 35 26.  9 

32 
22 

80.1 
Variable 

5.4 

4.5 
Ci.                     W Cu.-N. 

ENE,  E 

n==°a.  <j  p. 

30 57.39 25.8 
31.4 22.1 84.6 N  quad. 

4.3 
6.3 Ci.-Cu.      E  by  N 

Cu.-N., 

Cu. 
.8 

ii=°d°a.  r3p. 

31 
Mean 

Total 

57.60 26.6 31.7 
21.6 

81.5 N,  SSVV 
4.1 5.7 Ci.-S.,  Ci. 

Cu.-N. 

ENE " 
-Q.=°a.  <p. 

758.  33 26.2 30.8 22.4 
83.4 

5.2 
5 

233 

  '   ^   i   :   

TACLOBAN. 

[0  =  11"   15'  N;  X  =  125*'  00'  E;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

mm. 

°a 
°C. 

°a 

Per  ct. 

0-12. 
0-10. 

mm. 
:          1 758. 11 

28.8 
33.2 

24.9 
l&.l 

ESE 
0.5 

6.3 

Ci.-S. 

NE 
Cu. W 

^2  ̂   p. 

2 57. 50 
28.3 

33 

25 

80.2 Variable .7 6.3 

Ci. NE Cu. 

W 1 

072  a.  p.  #  r^p. 

3 57.48 28 33.2 
25 

79.2 Variable 

.5 

6.7 
Ci.-S. 

E,  N 
Cu. 

SSW 

2.5 112  a  #i^°p. 

4 57.84 27.7 

32 

24.6 80.9 
Variable 

.2 

7.7 

Ci.,  Ci 

-S.           E 

Cu.,  Cu 

.-N.    SW 

9.1 
•  J~3  p. 5 58.  31 28.  2 33.7 24.2 77.2 

W .5 6 

Ci. 

NE 

Cu. 

W^ 

7.4 

•  a. 

6 58.  81 28.8 

34 

24.5 
75.8 

Variable 

.  7 
6.2 

Ci. 

NE Cu. 

W,  WSW 

r5  p. 

7 58.60 28.8 33.8 
24.5 75. 5 

SE  quad. 
.  7 

4.5 
A.-Cu. 

SW 

Fr.-Cu. 

SW 

2.5 
8 

58. 85 
28.4 33 25 

78 

ESE 

.7 

5.8 Ci.,  Ci 

-S.           E 

cu. 
WSW 

•  a.  ̂ 2  p. 

9 
59.61 

28.6 33.5 25 77.4 SW,  E 

.7 

6.5 
Ci.-S.. 

EbyN 

Cu. 

SW 

07°  a.  ̂ j  p. 

10 

59.  76 28.4 
32.8 24.8 

78.3 Variable 

.8 
5.2 

Ci. 

Fr.-Cu. 

-Cu.-N.  W 

3 
-CL2a.#r52p, 

11 
59.19 

27.4 33 22.7 79.5 
Variable 

.5 
6.5 

Ci. NE Cu. 

SW 

47.5 
•^OP- 

12 
58. 30 28.4 33.6 

22. 9 77.2 Variable 

.5 
5.8 

Ci. 
NE,  NNE 

S.-Cu. 

WSW^ 

^  P- 

13 

59. 15 
28.4 32.6 25.4 76.3 

SSE 
.5 

5.5 Ci.-S. 
E S.-Cu. 

O^a. 

14 
59.^2 

25.8 28.2 
23.5 87.3 

WNW 

.5 8.2 

A.-S. 
Cu.-N. 

SW 

10.9 

•  a. 

15 

58.85 
27.6 

32.8 
22.8 76.8 NW 

.5 4.7 
Ci. 

SE 

Cu. 
w 

112  a. 

16 
57.70 

27.9 
33.3 

23 
74.3 

WNW 

.7 
5.2 

Ci. 

E 
S.-Cu. 

^  p. 

17 

57.94 28.2 33.2 
24 75.1 Variable 

1  • 

7.7 Ci.-S. E Cu. WNW 

3.8 

^  p. 

18 
59.34 

26.3 
30 

24.5 82.2 Variable .8 8 

Ci. 
Cu.-N. 

NNW,  N 

•  0°a. 

19 
59. 65 27.4 31.8 

24 78.5 

SE  quad. 
.8 

7.3 Ci.-S., Ci.-Cu.  NE 

Cu. 

SW 

0  a.  T  P- 

20 58.  55 28;  5 
32.7 

24.6 
76 SSE 

1.2 3.7 
Ci.-S. 

Fr.-Cu. s 

<  p. 

21 
58.37 28.1 32.4 25.2 79.7 

SE  quad. 
.8 4.5 Ci.-S. Cu.-N. SSE 

2.3 

#  /"a. da72p. 

22 
58. 88 26.5 

33 
24.4 

84.2 Variable 

.8 

5.8 

Ci.-S. 

SW 

Cu.,  N. NE,  ESE 
9.6 23 

58.  66 26.6 
31 

24 87.2 Variable 

.3 7.2 

Ci.-S. N 
Cu. 

E 

6.6 

^  0°  a,  T  p.  • 

•  dop. 

24 
58. 47 26.9 32.4 

24.5 
88.2 NW  quad. 

.8 

7.7 
Oi. 

Cu.-N. , 

Cu.       E 6.4 
25 

■  58. 34 
26.5 

32 23.5 
85.6 

W,WNW 
1 

8.3 Ci.-S. 
SW 

Cu.-N., 

Cu.       E 

21.8 

©Oa.Tr^p.# 26 
57.93 26.8 31.5 

23 
82.3 

SE  quad. 

.  / 

7 

Ci. 

SW Cu. ESE 

C^  a.  <  p. 

27 
58.20 28.3 

33 
24 

80 

Variable .8 
2.8 

Ci. Fr.-Cu. ESE 

^2  a. 

28 

58.13 28.6 
33 

24.9 
78.7 

SE 
1 4.2 

Ci.-S. 

w 
Cu. ESE 

jQ^  a.  viy2  p. 29 
57.74 28.7 32.8 

25 

76.3 
SE .7 5,7 

Ci.-S. 
SW Cu. 

E 
d°  a.  uy2  p. 

30 
57.86 27.4 34 

24.2 82.3 
W,  ESE 

.  7 

5.5 Ci.-S. 
Cu.-N. 

E 
i.8 

•  <i  p. 

31 58.01 26.9 32.5 22.4 84.5 
ESE 

.8 

7.8 

Ci.-S. 
SW Cu. E 

29.9 

=a.#2^j732^.op. 
Mean 758. 51 

27.8 32.6 24.2 79.7 
.7 6.1 

Total _    -__ 
166.1 

1              1                         '                  1                   . i 



[0  =  11*'  35'  N;  X  =  122' 

METEOROLOGICAL  BULLETIN. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

CAPIZ. 

45'  E ;  barometer  above  sea,  6  meters ;  gravity  correction  not  applied,  — 1.81  mm.] 

273 

as 

Temperature. 

'6 

Wind. Clouds. 
; 

Day. 
2 

a 

^  is 

2B 

Prevailing  form  and  its  direction. 

•^  be 

Miscellaneous. 
5 a B T3 

Prevailing 
Force 

Amount 

^.s 

^ 
03 

t^ 

^^ 

direction. 
(mean). (mean). 

c  c 

P. 

OS 

S 

Upper. 

Lower. 

Pi 

mm. 

°a 
°C. 

°a 

F.cL 

0-12. 0-10. mm. 

1 27.1 
31.9 86.2 Variable 

0.3 

5.8 Ci.-S.             NW 
Cu.-N. 

S 2 T^=°<°P. 
2 26.8 

31.8 
87.3 Variable 

.3 

5.3 
Ci. Cu. SE,  S ii°a.Td°u.°:i70p. 

3 26.2 31.5 
86.7 Variable .3 

7.7 
Ci.-S. Cu.-N. 

SE,  S 
i4.2 

d°  a.  O  p.             ̂  

4 26.6 
31.8 88.5 Variable 

.3 7.5 

Ci.-&.                  S 
Cu.-N. 

SW 

3.6 
r^#p. 5 26.6 

31.4 
89.7 SW 

.5 

6.3 
Ci.-S.               NE 

Cu.-N. 

SW 

11.9 

rdr^^op. 

6 26.3 
31.3 

87.2 Variable 

.5 
4.2 

Ci. 
Cu.-N. 

SW 
.8 I 27.5 27.8 32.8 

81.7 

84.8 
86.8 Variable 

N  quad. 

.5 

.5 
4.2 
6.8 

Ci. 

Ci.-S.                  S Cu.-N. 
Cu.-N. 

SE 
SW 

9 27.4 
83.6 

86.5 
Variable .3 

5.3 
Ci.-S. Cu.-N. Variable 

=°<°P. 

10 27.6 
32.1 

84.3 

SW 
.5 6.5 Ci.                    NE 

Cu.-N. 
S 

=°a.  T°  ̂ °P. 

11 27.2 31.6 
84.3 

Variable 

.5 

5.8 
Ci.-S.,  (^i. 

Cu.-N. 
w 

^°P. 

12 27.9 81.7 83 Variable 

.5 

4 Ci. 
Cu.-N. 

11°  a.  T°  <  P- 

13 27.5 

32 

88.3 NNE 

.2 

5.8 Ci.                    NE 
Cu.-N. 

NE 

=°  <°p. 

14 26.3 
31.1 

92.8 
ESE .2 

9.7 
Ci.-S.                 SE 

N. 

7.6 
d°a.  T°«  <°P. 

15 27 
27.2 

31.1 
32.6 

88.7 

86 

Variable 
Variable 

.5 

.5 

4.7 

3.8 
Ci.-S.               NE 
Ci. Cu.-N. 

Cu.-N. 

S 16 
17 

27.1 31.2 84.9 Variable 

.5 

5.8 
Ci.-S. 

N. w 
0°p. 

18 26 
30.6 88.8 

ESE. 
.3 

9.2 
Ci.-S.               NE N. 

SW 

4.3 

d2p. 

'          19 
26.5 30.4 88.8 Variable .3 

8.3 
Ci. 

Cu.-N. 

NW,  S 
.8 

0°clp. 

1          20 
27.2 27.5 

31 

31.2 

87.8 

87.3 

NE 

N  quad. .5 
.5 

5.7 5.3 Ci.-S. Ci. 
S.-Cu. 

Cu.-N. 
NW E 

31.2 

42.9 

n  =°  a.  <  p. 

21 
. 

r2^=a.  <p.  0^ 22 
27.7 

32 

87.3 ENE 

.8 

6.8 

Ci.-S.,  Ci. 
Cu.-N. 

SE 

•^r^^a.  1  Kv^p. 
23 

27.6 31.5 86.7 ENE 

.7 8.2 Ci.-S. Cu.-N. E,  S .8 

<,  pp. 24 27.6 31.5 87.5 
NE 

.5 

7.8 

Ci.-S. 
Cu.-N. 

E 12.7 

•  a.  0°  p. 

25 
27.1 

30.8 

90 

Variable 

.2 

8.8 
Ci.-S.               NE 

Cu.-N. 
Variable 

14.2 0°  p.  •  a.  p. 26 

27 30.6 88.7 
NE 

.2 

7.3 

Ci.-S. Cu.-N. 

S,  E 

27 27.8 

32 
85.5 

NE 
.3 

5.7 
Ci.-S. Cu.-N. 

SE,  E 

.5 

=  a.  i  :^  Cp2  M.^2  p_ 28 28.3 31.9 86.1 
NE 

.5 6.5 Ci.-S.                SE 

Cu.-N. NE 

2.8 
•°Oa.  p. 

29 27.9 
32.3 87.5 ESE,  NE 

.3 

0 

Ci. Cu.-N. 

SE 

9.1 

=°^P. 

30 
28 

31.5 86.8 
NW,  NNE 

o 

6.5 Ci.-S. 
Cu.-N. 

NE,  S 

0#a.^°^°<°p. 31 
28.3 

33.1 87.3 
NE 

  
.3 6.8 

Ci.-S. Cu.-N. 

S 2 

!  Mean   1  27.2 31.7 
87.2 

.4 
6.4 

Total 
161.4 i        i                i 

CALBAYOG. 

[<^  =  12*  04'  N;  X  =  124*'  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  —1.80  mm.] 

mm. 

758. 40 
57.65 
57.67 
57.98 
58. 50 

58. 92 
58.86 
59.07 
59.76 
59. 78 
59.26 
58.38 
59.06 
59.70 
58.94 
57.83 
57.94 
59.18 
59.79 
58.54 
58.42 
58.90 
58.88 
58.63 
58.36 
57. 97 
58.29 
58.16 
57.97 
58.18 
58.11 

Mean  I  758.62 

Total      

°a 

28.2 
28.7 
27.2 
27.1 
28 

28.2 
27.6 
27.8 

27.7 
28.3 
27.7 
27.7 
26.8 

26.2 
27.1 
28.4 
28.4 26.5 

25.4 
26.6 

26.2 
25.4 
26.2 
25.5 

26 
26.5 
26.4 
27.4 
26.6 
25.6 
25.9 

27 

31.7 
33 

81.9 
31.7 
32.1 

32.2 
31.9 

32.1 
3J.6 
33.1 

32.4 
33.2 32.7 
29.7 

32.5 
33.2 
31.7 
28.1 
29.5 
32.4 

32.2 
33.6 
33.5 
31.3 

30.4 
31.6 
32.1 
33.4 
31.5 

31.2 31.5 

32 

°a 

24.9 

26.2 
24.4 
23.5 24.8 

24.6 
24.1 
23.7 
23.8 

24.1 
24.1 
23.3 
23.5 
23.4 
23.6 

23.1 
25.2 
24.4 
23.2 22.3 
23 

22.6 

22.7 
23.1 
23 

23.4 
22.7 

22.7 
22.7 
22.8 
22.2 

23.6 

Per  ct. 
81.7 
78 
82.8 
84.8 

81.3 
80.3 
88.2 

82 
82.2 79.7 

82.4 83.5 

84 87.3  I 

81.6  I 

78.7  i 

78.7  I 

86.8  ̂  
90.8  ; 

85.2  I 

87.3  I 
89.3  ! 

88.3 
91.2  1 
90 

86.5 
85.3 

83.3 
87.3 
90 

88.2 

84.6 

wsw 
W  quad. 
Variable 
WSW 

W  quad. 
WSW 

SW,  N 
SW 

Variable 
W 

N,SW 
N,  WSW N 

N 
SW 
WSW 

W,  SW 

SW 
Variable 

N 
N 

N,  E 
NE NE 

,    N,  S 
N,  S 
N 

N,  SW N 
N 

Variable 

-12. 

2.2 
1.5 

1 

1.2 1.5 1.3 

1.2 
1.7 

1 
1.7 
1.5 
.8 

1 
1 
.  7 1.7 

2.2 
1.2 

.7  i 
1 

1.2 

.8 

1      ! 

1 
.3 

1.1 

0-10. 

5.7 
6.7 

5 
3.7 
4 
5.5 
5.7 4.5 

5.7 
4.2 

3.5 
8.2 3.5 
4.3 

6 7.8 7.8 

2.3 

3.2 5.2 6.5 

6 6.8 

6.8 
2.8 

3.2 

4.3 

5.8 

5.8 

Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.,  Ci. 

Ci. 

Ci. 
Ci. Ci.-S. Ci. 

Ci.-S. Ci. 

Ci.-S. 
A.-Cu. 

Ci. 

Ci.-S. 
Ci.-S. A.-Cu. 
A.-Cu. 

Ci.-Cu. 

Ci. 

Ci.-S. 
A.-Cu. 

A.-Cu.,  Ci.-S. A.-Cu. 

Ci.-S. 
Ci.-S. Ci.-S. A.-Cu. 

Ci.,  A.-Cu. 

ESE 

SE,  E 

SE 

S.-Cu. 
S.-Cu. S.-Cu. 

Cu. S.-Cu. 

Cu. S.-Cu.,  Cu. 
S.-Cu. 
S.-Cu. 

Cu. 
S.-Cu. 

Cu. 
Cu. S.-Cu. 

Cu.,  S.-Cu. Cu. S.-Cu.,  Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
Cu. 

Cu. S.-Cu. 

Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 
Cu. 
Cu. 
Cu. 

W 
W 
W 

SW 
w 

SW 

sw^ 

w 
w 
w 

s,  w 

w 
w 
w 

SW 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

NE 

mm. 

55.  < 

1.5 
7.9 

7.6 
3.6 

6.1 

10.2 
.5 

r^°  a.  <,  p. 

da. 

<P. 

P^  O  a.  <i  p. 

pp. 

<P. 

^^• 

<  d  a. 

•°  a.  ̂   p. 

d  a. 
V<  p. T°  d°  <,  p. 

<i  a. 

/^  a,  <,  p. 

d  a.  <|  p.  I 

T  a.  <  p.  #°  a.  p.  I 

•'  ̂-.^-T-f  °  p-    i 

n  a.  d  T°  <,  P-      I 
T°  d  p.  I 

na.  p.  T°  '^  ̂  P- 
n  a.  r^°  d  u>  p. 

Ta.#°0°<,^p.' 

T°  0°  <  p. 

T°  d°  <i  ̂   p.        i 

Ha.  r^°  <|  w'X'p.  '■ 

d  r:5°  ̂   ̂   p. 
£1  a.  #  ̂   <,  p. 

rLa.T°#°r3^P-i 

d  T°  <  ̂   p.  ! 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

LEGASPI. 

[^  =  13°  09'  N;  X=123**  45'  B;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied,   —1.77  mm.] 

Day. 1 
3 

Temperature. 

'6 

Pi 

Wind. Clouds. 

ia 

«>13 

"S  bo 

d 1 a 
i 
s 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. Miscellaneous. 

i 

Upper.           j           Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 15 

16 
17 18 
19 

20 21 

mm. 

Ibl.  47 
56.65 
56. 83 
57.27 
57.69 

58.11 
58.09 
58.30 
58. 92 
59.10 
58.52 
57.86 
58.68 
59. 32 
58.50 
57.22 
57.46 
58.72 
59.46 
58.52 
58.29 
58.71 
58.66 
58.56 
58.09 
57.68 
58.19 
58.02 
57.74 
57.90 
57.92 

28.5 
28.8 
27.9 
27.7 

27.5 
28.5 

28.8 
28.6 

28.7 
28.5 
28.5 

28.7 
27.8 
27.2 

28 
27.3 
27.2 
26.7 

26.2 27.3 

28.6 
28.8 

28.5 
29.3 
28.8 

28.2 

28.2 
28.7 
29.1 
27.6 

27.7 

33.7 34 

33.2 
33.8 33 

34.6 
35.8 
34.7 34 

34.5 

34.3 
34.6 
33.5 

32.7 
34.5 31 

33.6 
32.8 
31.4 
32 

32.5 
32.3 
32.3 
33 

32.2 
32.5 
33.3 

33.8 33.3 
33.2 
32.8 

24  A 

24.5 
23.6 
23.6 

23.6 

23.7 24.6 

24.4 24.6 
24.5 

24.5 
24.1 
23 
23 
24 

24.2 24 

24.4 
23.2 

21.8 
23.8 
25 

25.9 
25.6 

25.7 
24.4 
23.5 
23.9 25 

23.5 
23 

P.ct. 

79.2 
78.4 
78.9 
78.5 
79 

73.7 73.8 
74.8 
73.3 
74.8 

74.6 
75 

80.6 

80.2 74.2 

81 81 

84.3 

87.2 
79 

75.2 
75.7 
77.5 74.5 

75.3 76.8 

78.3 77.3 
75.5 

81 
81 

W,  WSW WSW 
SW,  s 

SW  quad. 
WSW 
w 
w 
w 

WSW,  w 

WSW 

w^sw 

WSW,  SW 

SE  quad. SE,  S 

w 
w 
w 
w 

W,  WSW 
Equad. 

SE 

E 

E  quad. NEquad. 

E 
E 

E  quad. E 
E 
E 

Km.p.h. 

8^4 7.7 6.8 

8.3 8.7 6.9 

8.4 
9.2 

9 
7.8 
5.8 
4.9 
4.1 

6.6 

6.2 

7.8 

5.6 

3.4 

5.9 
7.6 

8.7 9.8 

9.1 7.6 
5.9 
4.6 

7.5 

6.1 
4.1 

5 

0-10. 

2.5 
3.5 2.5 
2.5 2.5 

1.2 
.7 2.2 

1.8 

3.2 
4.8 
4.7 

3.7 
6.2 5.8 
4.8 

5.7 
6.8 

6.3 2.3 
2.5 

3.3 

4.8 
5.8 
6.8 

6.3 2.5 
4 

4.2 5 4.3 

Ci.,  A.-Cu. 
Ci. 

Ci. 
Ci.                   NE 

Ci. Ci. 
Ci. 
Ci.                NNE 
Ci.                      E 

Ci. 
Ci.                      E 
Ci.                      E 
Ci.                      E 
A.-Cu.                E 
Ci.                      E 
A.-Cu.               W 
Ci.                       E 

Ci.-S. A.-Cu.              SE 

Ci. 

Cu.                  SW 
Cu.              WSW 
Cu.                  SW 
Cu.              WSW 
Cu.              WSW 
Cu.               WSW Cu. 

Cu.                  SW 
Cu.                  SW 
Cu.                  SW S.-Cu. 

Cu.                  SW 
Cu.                      S Cu. 

Cu.                  SW 
Cu.-N.             SW 

Cu.               WSW 
Cu.-N.,  Cu.     SW 
Cu.                 SW 
Cu.                      S 

Cu. Cu.                      E 
Cu. 
Cu.                      E 
Cu.-N.             NE 
Cu.                   SE 

Cu. Cu.                      E 
Cu.                     E 
Cu.                     E 
Cu.                      E 

mm. 

0.8 
6.9 
1 

______ 
1 
3 

12.7 

2.5 

.____- 

.3 

""b' 

3.3 

#°a. 

•°a.<°p. 

d^a.  ̂ op.              1 

<,°p. 

<°p. 
<°p. 

^°p. u.°  a.  O''  p. 
O'^a.  <°p. 

-CL°a.  #°<°p. 

<C°a.  r3  <,°d°p. 

Z°a.  p. 

d°#°a.  #°  <^°p. 

^°jD:0'd°#°0 =o°«°r^d°<jO 
•  a.  ̂ °  ̂   p. 

n^  =°  a   <,  p. 

ii=°a.  ^  p. 

<,  VI.  p. 

pa.  ̂ °p. 
pa.  pu.2  ̂ op^ 

^°  a.  u'2  ̂   p.  o« 
^f2  a.  1^2  CD  <^  p. 

nr^a.  <,  o^op. 

u^#oa.<  p. 
•°  a.  <  p. 

r^«°a.  <p. 

O^^'^aop. 

22 23 
24 

25 26 

27 
28 

29 

30 31 

Ci. Variable 
Variable Ci.-S.                 N 

Ci. Ci. Ci.                   NE 

Ci.-S. A.-Cu.             NE 
Ci.-S.,  Ci. 

Mean 758.14 28.1 33.3 24.1     77.7 7 * ! 

Total 
40.3 

ATIMONAN. 

[^=14**  00'  N;  X=121°  55'  E;  barometer  above  sea,  4  meters;  gravity  correction  not  applied,   —1.74  mm.] 

mm. 

oc. 
°C. 

°C. 

P.ct. 
1 756. 78 28.6 32.7 25.5 74.8 

2 56.21 28.5 
32.4 

26 
75.5 

3 56.18 28.2 33.6 
24.6 76.7 

4 56.56 27.7 32.6 
23.7 

78.7  1 

5 57.08 
27.8 

32.7 24.2 77.3 

6 57.54 
28.7 

33.2 24.4 
72.3 

7 57.67 28 33.6 24 76.4 
8 57.99 27.6 33 

22.9 77.8 

9 58.55 
27.9 

33.2 
23.5 

77.2 10 
58.51 28.3 

33.2 
24.1 74 

11 57.88 28.9 

34 

25 

72 12 57. 22 
28.6 

34.1 
24.3 

75.2 
13 

58.33 28.4 34.9 

23.2- 

75.3 
14 58.81 

28.1 

36 

23.7 
81.7 15 

58.23 
26.3 33.1 

24.3 83.3 
16 

56. 72 
27.4 

33.2 
24.4 

80.2 

17 

56.87 
27.3 

32.5 
23.9 82.3 18 

58.16 27 34.1 23.4 83.7 
19 

58.85 
27.1 

32.5 
23.3 81.5 

20 

58.31 
27.5 33.5 24.1 

82 

21 

58.30 27.5 31.9 
23.8 85.2 22 

58.66 
27.9 33.5 24 83.6 

23 

58.36 28.4 33.5 24 80.9 24 
58.36 28.6 

32.7 
23.8 

77.7 
25 

57.84 

29 

33.4 25.7 78.7 
26 

57. 53. 
27.8 31.5 

24 

81.8 27 

58.05 
28 

32.7 24.8 82.6 
28 

58.20 
28 

32.2 23.5 
81.3 

29 
57.81 2S.1 31.6 24.9 82.5 

30 57.65 28.6 30.9 25.1 81 
31 57. 86 27.3 

30.5 24.5 85.3 

Mean 757. 78 
28 

33 

24.2 79.3 

Total 
! 

SW 
SW  quad. 

SW 

SW 
ssw 

SW  quad. 

SW SW 
SW 

SW 

SW SW SW 
SW,  E 

SW SW 
SW 

SW SW 
SW 

N  quad. Variable 
NEquad. 
Variable 
NE  quad. 
SW,  NN  W 

SW 
N  quad. NW  quad. 

N  quad. N 

Km.  p.  h. 

11.1 

8.7 10.8 
9.3 

10  I 10.1  ! 

9.1  ' 

9.4  ' 

""7:§i 

11.1  ! 

9.5 

9.4 
8.7 
7.1 

11.2 
8.4 10.8 

12.4 
10.5 

11.2 
9.4 13.4 11.3 

11.5 
14.7    ; 

10.3  1 

0-10. 

7.2 
6.8 

6.5 
6 7.8 

3.7 
1.7 
8 6.5 
7.2 
6.8 
5.5 

4 4.3 
6.5 4.3 

6.7 
6.8 
9.7 
6.3 4.8 

3.2 
4 2.5 

5.2 
6.3 
6.5 
7 
6 6.3 

8.2 
5.9 

A.-Cu. 
Ci. 

Ci. 
Ci. 
Ci. Ci. 

Ci. 

Ci. 
Ci. 
Ci. Ci. 
Ci. 
Ci. 
Ci. A.-Cu. 
Ci. 

Ci. Ci. 

Ci.-Cu. 
Ci. 
Ci. Ci. 

Ci. 
Ci. 
Ci. 

Ci. 

Ci. 
Ci. 

Ci. 
Ci. 

CI. 

W,S 

E 
E NE 

E 
E 

E 

SE 

E 

ENE,  E 

ENE E 

E 
S 
E 

NE 

NE,  ENE 

Cu. 

Cu. 
Cu. 
Cu. 

Cu. 
Cu. Cu. 

Cu. 
Cu. 

Cu. 
Cu. Cu. 
Cu. 
Cu. S.-Cu 

Cu. Cu. 

N. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. Cu. 
Cu. 

Cu. Cu. 
S.-Cu. 

S.-Cu, 

W 
W 
W 

SW 
SW WSW sw,w 

wsw,sw 
w 
w 
w 
w 

SW Sby  W SW,W 
W 
W 
w 
w 

SE 

E 
E 
E 

E,  N 
NE 
N 
E 

E,NE ENE 

,  Cu.      NE Cu.      NE 

5.1 

18.8 
.3 

15.5 1 

1.8 

2.3 

1.5 
1.8 

3.6 

Q72  a, 

p.  <  °  p. 7°p. 

3  a.  p. 

0°  •  p.  ̂ "  a.  p. 0°p. o'O  v4^°  a. 

C°a.  O^P- 

^oa. 

07°  u/<^  11°  0°  a- 
11°  a.  0°  p. 

<°P. 

d°^°p. 

^°^°p. 

r^°d2<j°p. p^  p. 
0°a.  <,°dp.       i 

r2°#<°P-d°a.p.^ 
0°a.r3°#d°<°p.  i 
ni°p.^°p- 
Ii°=°a.r3°<°p. 

•°a.O°  <,°^°p., <!°='^a.  0°d°p.j 

11°  a.  07°  <^  p.  ' 
oo°  a.  d°  r4°  p.  <i 

0°a.  0°l.°p.  ' 0°  <i°  <°a?°p. 
^^C'a.  O^dp. <,°a.  o°<,"p.    ; 
/-^°a.  f^°07°'l/°p. a72dO°a.  <j°p.   i 

Oa.  d°  ̂ oq72p.  i 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

[</)  =  14*  49'  N;  X  =  120*'  16'  B;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,    —1.71  mm.] 

!  Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 

14 
15 
16 
17 18 

19 20 

21 
22 23 

24 
25 
26 
27 
28 
29 
30 
31 

i 
Mean 

Total 

mm. 

757. 43 
56.58 
56.72 
57.06 
57.58 

58.12 
58.15 
58.70 
59.30 
59.29 
58.68 
57.85 
58.69 
58.92 
58.34 
57.43 
57.41 
58.40 
58.83 

58.14 
58.28 

58.35 
5^.19 
58.26 
57.88 
57.47 
57.91 
57.96 

57.72 
57.51 
57.72 

758.03 

Temperature. 

26.5 
26.2 

25.4 
25.8 

25.2 
24.9 
26.2 
26.5 

26.6 

26.7 26.7 

26.8 
26.8 
26.9 
26.2 
26.4 
26.6 

26 
26.3 
26.8 
26.7 27 

28 
28.6 

28 
28.1 28 

27.4 
27.7 
27.7 

28 

26.1 

!^ 

_!_ 
28.4 
29.3 

27.2 
28.4 
27.5 

27.1 

28.2 28.9 

30 28.7 
29.3 

31 29.3 

30 
29.2 
29.8 
30.2 
29.3 
28.5 
30.3 
31.5 
33.8 

34 
34.5 
33.9 
33.2 
34.7 

33.3 
34.5 
33.9 
33.9 

30.7 

25.2 
24.1 24 

24.4 
23.9 
23.4 24 

23.8 22.8 

24.3 
23.9 
23.6 
23.5 
24 

23.3 
24.8 

23.7 
23.3 
24.5 
23.6 
23.6 

23.2 
23.1 
23.5 
24.5 

24.2 24.6 

23.8 23.9 

24 
24.1 

23.9 

'3"-' 

Wind. 

Per  ct. 

91.1 
90.7 
93.8 
90.8 
94.3 
96.2 90.8 

85.9 
81.3 

84.2 
84.4 
83.8 
83.5 

83.2 
87.5 
85.5 
83.5 

87.7 
86.8 
83.2 
83.7 

82.1 

78.2 76.3 
76.6 

79.3 
79.5 
81.8 

81 

82.2 
82.7 

84.9 

Prevailing 

direction. 

ssw Variable 
NNE 

SW sw NNE,  S 

N,  SW N,  SW N 

N,  SW Variable 

N  quad. N 

NNE 
NNE,  SSW 
Variable 

N,  SSW NNE 
NNE 

NNE,  SSW 
NNE 

N  quad. NNE,  E 

NE  quad. 
Variable 

NNE,  ENE 
NNE 
NNE 

N  quad. 
NE 

NNE 

Force 

(mean) 

0-12. 

1.4 

.8 
1 

1.2 
1.8 1.1 

1.5 1.3 1.3 

1.6 

1.5 
1.2 
1.2 
1.4 

1.2 1.1 1.4 

1.4 
1.2 
1.2 
1.1 

1.4 
1.6 

1.2 
1.3 
1.1 

1 1.1 

1.3 
1.3 
1.2 
1.3 

Clouds. 

Prevailing  form  and  its  direction. Amount  j 

(mean),  i 
Upper. 

Lower. 

0-10. 

8.7 9.2 

10 

9.3 
9.8 

10 
7.2 
8.5 
7.7 8.8 

7 
6.5 
7.5 
4.5 

8 
8.3 
8 

8.7 
9.5 

7 

6.7 
6 

4.2 
2.8 

6 
8.3 

6.2 8 5.7 

5.5 
7.8 

7.5 

Ci.-S. 
Ci.-S. 
CL-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
A.-Cu. 

Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci.-S, 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 

EbyN 

NE 

i  Cu. i  Cu. 

:  Cu, Cu. 

j  Cu. 

I  N, 

i  Cu 

Cu. 

i  Cu. 

Cu 

;Cu 

I  Cu Cu. 
Cu. Cu. 
Cu, 

Cu. Cu. 
Cu. 

Cu. 

Cu. 

Cu 
Cu 

Cu, 
Cu. Cu. 

Cu 
Cu 
Cu 

Cu 

Cu 

-N. -N. 

-N. 

,.-N. 
N. 

Cu.-N. 

•N. 

WbyS 

W-SW 

SW 
SW 
SW 
SW 

SW 

w WbyS 

W N.swbyw,wbyN .-N.    SWbyW 

Cu.-N. 

.-N. 

CO   " 

f-i    t  : 

0«5  j 

5^  j 

Miscellaneous. 

mm. 

19.5 25.9 

37.3 
19.4 

•31.7 

144.4 

..-N.,  Cu. 

N.,  Cu. 

•N. 
2.3 

1 
1.4 

W 
W 

NW SSW 

NE  I  15.1 

-N. 

ENE 
2.3 

ENE 

=°/'«°r^«r>d 
=  da./'#o#Op. 

'#p.  d#a.p.= =  «°a.p.  h 

Oa.dC/'#°a.p.: /'•P.^^#"0^a.p.; =  r-^  d  a.  i 
n^  =  0  °a.  <C  p.    I 

n.^  =°  0°  a.  C'2  p. 

=°  a.  0°  P- 

^2  =o  (JO  a. 
112  =o  do  o  a. 

112  =o  a. 
n  a.  T  <i°  ̂   p. ■ci  a.  #o  <,  p. 

^.  a.  #°  a.  p. 
ro  d  a.  O  P- 

<,  -a  a.  T  =  p.  C, 

aO  =  a.  p.  <,  p.  I 
0°  a.  c»  r^  p. 

I  n  a.  d  #  o  P- 

I  n  a. I  n  a.  r^  p. 

!  o°  r2  a.  p. 
I  r^  a.  O  a.p.d  p. 
•x.Oa^op.£^  da.  p. 

il©a.#°f^p.  <; 

O  0°  p. 

^  p.  0°  <  a.  p. 

J309.1 

SAN  ISIDRO. 

l(i)  =  15''  22'  N;  X=120''  53'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,  —1.71  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 17 
18 

19 
20 21 

22 23 
24 

25 26 

27 28 
29 

30 
31 

Mean 

Total 

mm. 

756.99 
56.34 
56.41 
56.74 
57.29 
57.94 
57.84 
58.35 
59.04 
59 
58.37 
57.60 
58.51 
58.98 
58.09 
57.18 

57.21 
58.28 
58.85 
58.20 
58.38 

58.45 
58.31 
58.36 
57.86 
57.58 
58.08 
57.88 
57.73 
57.67 
58.03 

757.92 

27 
27 
27 
26.9 

26.8 26.5 28 

28.2 27.4 

27.7 
28.4 
28.6 
29.2 
27.4 
25.8 
26.8 
27.5 

27.1 27 

26.9 
26.5 
27.2 
28.4 
28.4 
29.3 
27.5 
28.1 
27.4 
27.4 

27.2 26.1 

27.4 

°a °c. 

25 23.6 
24.3 
24.4 
24.2 

23 
24 
24.9 

23.4 
23.5 
23.5 

24.4 24.8 

21.5 

22.2 
23.4 

24.1 
23.9 23 

22.8 

23.6 
23.5 23 

23.2 
23.9 
23.5 
22.5 
22.4 
23.5 
22.6 

24.1 

23.5 

Per  ct. 
88.3 
87.8 
86.7 

87 
88.5 

87.2 
82.7 79 

79.2 
79.5 
77.8 77 

76.2 83.8 

86,7 
84.3 

80.5 
83.3 83.3 
82.3 
84.3 

80.9 
74.1 
71.5 
69.4 
77.8 
75.8 

81.5 
81.4 
80.7 

81.5 

SE 
SE SE,  SSW 

SSE SSW 
NE,  SSE 

S  quad. 
SSE ESE 

Variable 
SW  quad. 

E  quad. Variable 
ENE,  ESE 

SE  quad. Variable 
Variable 
Variable 

SE  quad. NNW 

N  quad. NNW 

ESE 

SE  quad. NNE,  ESE 
NNE 

NE  quad. 
Variable 
NNW 
NE 

E  quad. 

0-12. 

0.6 .5 
1 

1.4 
1.2 

.8 

.7 

.8 

.8 

.6 

.7 

.8 

.4 

.9 
1.3 

.7 

.6 

.7 

.8 

.9 
1 
1.3 

.6 
1.5 1.3 

.7 

.7 

0-10. 

7.8 

7.7 

8.5 

8.3 

8.7 
7.3 

5.2 

5.5 
5.8 

7 

6.5 6.5 

6.2 5.5 

6.2 
6.3 

7.2 6.5 7.7 

6.2 

■  7 

4.8 
4.3 

4 
4.2 7.2 

7 
6.3 

6 5.7 

8.3 

6.5 

I 

Ci.-S. 
Ci. 
Ci.-S. 
Ci.-S.,  A.-Cu 
Ci.-S. A.-Cu. 
A.-Cu. 

CI. 

Ci. Ci. 
Ci. 
Ci. 

Ci. Ci. Ci. 
Ci. 

Ci. Ci. Ci. 

Ci. Ci.-8. 

Ci. 

Ci. 
Ci. Ci. 

Ci. 
Ci.,  A. 
Ci.-S. 
Ci. 

Ci.-S. 
Ci.-S. 

W 
NE NE 

NE 

NE NE 
NE 

NE NE 

NE 
NE 

NE NE 

NE 
NE -Cu.     NE 

E,  NE NE 

N. 

Cu.,  N. S.-Cu. 

Variable Cu. 

N. 

Cu.-N. S.-Cu. S.-Cu. 

S.-Cu. 

Cu. 

Cu. 
Cu.-N. Cu. 
Cu. 
N. 

SW 

SW 
SW 

s 
s 

SSE,  SW 

SW 

SW 

W,  wsw w 
w 

NW 
w WNW 

Variable   WNW 

Variable 
Variable 

Cu.-N. S.-Cu. 

Variable S.-Cu. 

Cu. 

Cu.-N. Variable Variable 
Cu. 
Cu.-N.  SE 
Cu.-N.  SE 
N.  E,  SE 

SW 

ESE 

mm. 

1.5 22.9 

8.9 

1 
1 
1 

1.3 

53.1 2 
.5 

1 
1 
3 

5.1 
19.3 

1.3 

125.2 

do  a.  d2  T  p. 

112  =  a.  #2  j^  p. 

O^  a.  tp2  p^ Q7°  a.  d2  p. 

Tdp. 

D.2  d2  a. 
112  a.  d2  f^  p. 

O"  a.  p. 

0=  a.  02  p. 
112  a. 

d°<p. 

xi2a.O=#r3p. n.^  a.  #°  <,  p. jQ.2  =  dri[ 

112  a.  d  r-5  p 
r  d2  r^  p. 

112  =  a.  ̂   p 

©2  a.  do  r>o  r^  p. 
112  =a. 

11200°  a.  T^^P. 
112  a.  O  p. 

r3#p. 

-ci=  a.  O  #  p. 

T  d°  p. 

X12  =  C^  T  <  •" 
n.^  =  &.  <i  u/°  p. 

d  a. 

'  vi>Op. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

DAGUPAN. 

[0  =  16*  03'  N;  \  =  120*'  20'  E ;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 

Temperature. 

'6 

Si Wind —  -      - Clouds. 

Day. a s Prevailing  form  and  its  direct] 
on. 

-^  be      Miscellaneous. 

1 i a 

*C3 

'"§^- 

Prevailing  ' direction.  ' 

Force  ; 

(mean). 

Amount 

(mean). 

^.2 
gS 

mm. 

s s r 
Upper. 

Lower. 

mm. 

°a 
°a °c. 

P.ct. Km.v.h. 

0-10. 

1 757 
27  A 

32 

24.5 
84.8 Variable 8.1 

l.b A.-Cu. S.-Cu. 
0. 8  i  d2  O  p. 

2 56.25 26.5 
30.5 

25 

89.5 NE,  N 6.1 
10 

A.-Cu. S.-Cu.        W, SW 

7. 4  1  T°  a.  O  d  a?  p. 
3 56.17 27.4 

32.6 24.4 84.1 

SE 

8.1 
9.8 

A.-Cu. S.-Cu. 

SE 
3. 6  1  T°  P°  a.  d2  p. 4 56.78 26.2 32.6 23.8 89.8 SE,  S 8.8 9 

A.-Cu. S.-Cu. 

SE 26. 1  Up  a.  p2  ns  d2  p. 

17.2  i  p  #  d2  p. 
D 57. 16 26.4 32.3 23. 4 88.5 Variable 

8.1 
9.8 A.-Cu. 

N. 
SW 

6 57.66 
26.7 

31.5 23.8 89.3 SE 
5.9 

9. 

A.-Cu. 
S.-Cu. 

SW 9.2  !  d  07  a.  p  d  p. 
7 57.  79 28.2 33.3 

24.7 
81.2 SE,  W 

8.3 

8.7 

A.-Cu. 
S.-Cu. 

SW 

1  T°  d  a 

8 58. 32 
28.1 

33 
24.8 

78.5 N\y  quad. 
7.3 6.7 Ci. S.-Cu. 

SW 

      1  a:?  a. 
9 59.03 

27.9 
33.1 

24.5 78.8 NW  quad. 
6.1 6.3 A.-Cu. S.-Cu. 

w   '  a?  a.                        ' 10 
58. 90 

28.3 

33 
24.4 

77.3 
NVV  quad. 

8.1 
7 Ci.-S. 

S.-Cu. 

w 11 
58.49 

28.6 
33.4 

24.7 
11 

NW  quad. 
7.6 

4.7 
A  -Cu. S.-Cu. 

12 
57.56 

28.4 
32.8 

24.5 

11.2 NW  quad. 10.3 3.5 
Ci.-S.,  Ci. 

Cu. 1                                  ' 

18 
5S.  53 28.4 

33.1 24.5 
11.8 NW,  NNW 9.8 

5.7 Ci.-S.,  Ci. S.-Cu. 
     .'     <,    D.                                    i 

14 

58.78 
28.9 32.9 26. 5 78.8 

NW 
12.6 

5.5 
Ci. S.-Cu. 

<.°  P- 15 
58. 19 

28.1 
33 28.5 79.3 

SE,  NW 10.7 

6.8 Ci. S.-Cu. d  <  p. 16 

57. 05 
27 

32.1 24.2 
86.7 N  quad. 9.1 7 

Ci. S.-Cu. 
22.1 

P  "^  T  ̂'  P- 
17 

57.08 27.4 31.7 

24 

85.7 
NW 

8.6 7.2 Ci.-S. 
S.-Cu. \\ 

<j  P- 

18 58.20 
26.7 

33.4 
22.5 86.8 Variable 

7.6 

7.5 

Ci. 

S.-Cu. \N 60.9 
A^  <,  r^  D. 

19 58.68 26.4 33.6 22.4 88.2 
SE,  S 8.9 9.3 

Ci.-S.,  Ci. S.-Cu.           S 

,  SE 

9.  4  i   T  <j''p  r-^  #  p.       1 
20 

58. 19 27.2 33.8 23.1 

84 

Variable 

8.2 

8.3 

A.-Cu.,  Ci.-S. 

N.-cf. 
15      p  <i  ̂  m  p- 

21 58.40 27.4 32.1 24.3 
85.1 Variable 7.9 

*S.8 

A.-Cu. 
S.-Cu. 

        =  n  a.  T°  a.  p. 

22 
58.  62 

27.8 
33.1 

24 

83.5 SE,  NW 
9.3 

3.8 

Ci. 
Cu. 

.5  1  Td-  <,2p. 

23 
58.  22 

28.7 
35.4 23.1 79.7 SE,  N 8.2 

4.2 
Ci. 

S.-Cu.   1    KD  p. 

24 58. 32 
29.4 

35.5 25. 1 77.3 
S  quad. 

8.4 

4 

Ci. 

Fr.-Cu. 

NK 

2. 5  !  r^  <^  T)  07  P. 25 
57.78 29 

35.4 24.7 80.6 Variable 8.4 
4.2 Ci.-S.,  Ci. 

S.-Cu. 3.3 

T  a.  p  a?  p.          ' 

26 
57.  47 27.9 

34.2 
22.4 83.8 

SE,  NNW 9.4 

7.3 

Ci.-S. 

S.-Cu. 
33.3 

<  a.  p'-^r^^  <=^p.l 
27 58. 02 

27 
35.5 

22.4 84.5 SE  quad. 
8.5 

5.8 

Ci. 

S.-Cu. 

1.8 

<,  a.  #°  <2  f-jp.i 

28 57.93 
28.4 

34.8 23.2 81 Variable 
7.7 

8 
A.-Cu. S.-Cu. 

S ^  Tdon.              i 
29 57.76 27.8 35.2 

23.8 
85.8 

SE 

7.5 5.3 
Ci.-S. 

S.-Cu. 

2.6  1   ̂  Od^uyp. 30 57.57 28.2 35 23.5 83.3 Variable 8.1 
4.2 

Ci.-S. 
S.-Cu. 

1.3     ,-^d2  j-<  <j  p. 

31 
Mean 

Total 

57.72 28.2 35.1 24.4 84.8 

SE 

6.8 5.7 A.-Cu. S.-Cu. 
.3  ̂   <,  T^'r3°dp.      1 

757. 86 27.7 33.4 

24 83 

8.3 6.7 

i 217.3 

1 

BOLINAO. 

[<^=:16*  24'  N;  XrrllQ*'  53'  B;  barometer  above  sea,  8.5  meters;  gravity  correction  not  applied,  — 1.67  mm.] 

i mm. 

°C. 

°C. 
°C. 

p.ct. 

0-12. 0-10. mm. 

!        1 
756. 99 

26.8 29.5 24.8 
93 

S  quad. 
2 8.7 

Ci.-S. 
Cu.-N.             SW 

17.8 
'^T#°a.r3#p. 

9 56.17 25.8 
26.9 24.9 

95. 2 S  quad. 

1.3 

10 Cu.-N. 5.8 #  a.  p  O  p. 
3 56.11 26.6 

29.5 24.4 

92.2 S  quad. 

2.3 

10 
A.-Cu. 

Cu.-N. 

2.3 

r5  a.  #o  a.  p. 4 56.57 26.2 

29 

24.5 
92. 2 SSE 

1.5 

10 

Ci.-S. 
Cu.-N.                 S 19 

9  a.  p. 5 57. 05 25.9 28.4 23.8 
92.3  : SE  quad. 

2.2 

10 
A.-Cu. 

Cu.-N. 
23.1 d  a.  m°  #'  p. 

6 57. 62 26.3 29.6 24.1 

92  *^  ' 

SE  quad. 
2 10 Cu.-N.             SW 

10.6 

•  r^  a.  p. 
7 57.81 27. 2 

31 

24.5 
88.3 

S  quad. 

1.8 
9.8 

Ci.-S. 
Cu.-N.  SSW,  SW 

8 58. 42 27.3 
30.7 

24.9 

86.5 S  quad. 

2.3 

9.3 Ci.-S. Cu.-N. 

0°a. 

9 59.09 27.3 31.5 
24 

87.8 

S  quad. 

2.3 

9.7 Ci.-S. Cu.-N. 

=°  11°  a. 

10 
58. 99 

27.8 
32.6 

24.8 

86.7 
S  quad. 

2.2 

9 Ci.-S. Cu.-N.              SW 

11 
58.61 

28 

32.1 
24.8 

86.8 
S  quad. 

2 8.2 
Ci.-S. 

Cu.-N.             SW 

=°  n.°  d  a.  0°  p. 

12 

57.67 27.8 31.8 24.7 86.8 SSE 
2.2 6.5 

Ci.-S. 
Cu. 

=°  n.°  d  a. 

13 58.75 27.6 31.5 
24.8 

87.3 SSE 
1.8 

8.2 

Ci.-S. 
Cu.-N. 

=°  n.°  d  a.  ̂   p. 

14 

59.05 27.8 
32.4 

23.8 
85.8 Variable 

1.8 

6 Ci. 
Cu.-N. 

=°  n  a.  O  p. 

15 
58.33 27.8 

31.6 
24.5 

86.3 
SE,  NW 

1.7 

8.2 

Ci.-S. Cu.-N. 

=°  n  a.  <^  p. 

16 57.19 27.5 31.3 
24.7 

87 
S  quad.      : 

2 8.5 
Ci.-S. Cu.-N. 

15.2 

=°  11°  d  a.  #  o  p. 

17 57.11 
27 

29.8 
24.9 

88.7 
S  quad. 

1.7 

9.5 
Ci.-S. Cu.-N. .5 •  a.  r^  p. 

18 58. 23 

27 

31.4 
23.9 

89.4 
S,  SE 

2.2 8.8 
Ci.-S. Cu.-N. 

3.3 

=°  n  d  a.  O  •'^p. 

19 58.56 
27 

30.9 
23.5 

89 
S  quad. 

•2 

9.3 Ci.-S. 
Cu.-N. 

1 

=°a  •°^^r^p. 

20 58.13 
27.4 

.31.1 24.8 
89 

SE  quad.     ; 
2.2 

9.5 
Ci.-S. 

Cu.-N. 

1.5 

=°  T°  o-m  ̂ •° 

21 
58.51 27.4 31.3 

25.1 88 

Variable 1.5 
9.7 

A.-Cu. 

Cu.-N. 
.3 d  r^  r^  a.  O  p. 

22 58.73 
28 

31.9 
23.7 

87.2 
S  quad. 

2.5 

5.2 Ci.-S. 
Cu.,  Cu.-N. 31.2 

=°  n.  a.  rH''  •-p. 
23 58.30 27.6 32. 3 

23 

85.7 ESE,  NNE  i 
1.8 

5.8 

Ci.-S. Cu.-N. 

=°  a.  ̂ °  p. 

24 58.37 29.3 33.4 
25.7 

83.5 

Variable    ' 

1.7 
6.2 Cl.-S. Cu.-N. 

o  m°  ̂ °  p. 
25 

57.85 28.8 32.9 
25.9 84.9 

SEquad.    ! 
1.5 

5.5 

CJi. 
Cu.,  Cu.-N. 

=°  n  a.  r2  uy°  p. 

.     26 
57.45 

28.2 
32.6 25.8 85.4 

SE  quad.     ' 

1.8 8.8 Ci.-S. Cu.-N. 
.8 

=°C='a.dj-^°\^°p. 

27 57.96 27.8 
32. 7 

24.1 
84.9 

S  quad. 

2.3 
7.7 

Ci.-S. Cu.-N. 
5.4 

=°xi°a.rii/'#p. 

28 57.94 
27.5 31.3 23.4 

84.5 SE  quad. 1.5 
9.8 

A.-Cu. 
Cu.-N. 

#  a.  uy°  p. 

29 
57.72 2«.6 33.1 25 

81.3 
SE  quad. 1.8 6 

Ci.-S. 
Cu.,  Cu.-N. 

=°  a.  O  d  p. 

'          30 

57.59- 

28.6 33.2 25 82.5 
SE  quad. 

1.8 
4.7 

Ci.-S. 
Cu.,  Cu.-N. 

=°  n  a.  o  p. 

31 57.58 28.9 33.6 25.2 
80.6 SE  quad. 

  i 
1.3 

9 
Ci.-S. 

Cu.-N. 

=°  11°  a.  r3  d  p. 

i  Mean 
757. 89 27.5 31.3 24.  5 

87.5 1.9 8.3 
1 

137.8 Total 
1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

BAGUIO. 

[^^=16*  25'  N;  X  =  120**  36'  B;  barometer  above  sea,  1512.5  meters;  gravity  correction  not  applied,   —1.65  mm.] 

Day. 

t Temperature. Wind. Clouds. 

is 

o-o 

Miscellaneous. 

d 
i 
s 

1 

Prevailing  i    Force Amount 

(mean). 

Prevailing  form  and  its  direction. 

direction. 
(mean). 

I 

Upper.           ;          Lower. 

1 
mm. 

635. 52 
34.90 
84.78 
35 

35.29 
35.  69 
36.17 
36.56 
36.95 
37.09 
36.96 
36.13 
36. 84 

37.28 
36.57 

35. 52 
35.  37 
36.30 
36.69 
36.32 
36.54 
36.84 
36.98 
36.93 
36.55 
36.17 
36.56 
36.47 
36. 32 
36. 29 
36.31 

"1773" 17.3 
17.1 
17.3 

17.4 
16.7 
17.4 

18 
18.1 

18.9 
18.5 
18.5 

17.2 
17.8 
17.3 

18 17.8 
17.6 
18.7 
19.2 
18.8 

18.3 
18.6 
18.7 
18.6 
18 

18.5 

18.1 

22.6 

19.7 
22.4 22 

20.3 

19.3 
20.7 
20.5 
20 

21.4 
22.9 
22.9 23 

23.7 
22.6 

23 
21.5 
20.9 
22. 7 

22 
21.8 
22.5 
24.2 
23.7 
23.5 
23.4 
24 
23 
23.7 
23 
22.7 

15.3 
16 
15.6 

15.2 
14.8 
15.6 

16.5 15.8 
14.5 
15.6 
14.5 15 

16 
16.3 

16.4 

15.4 
15.7 15.5 

15 

15.7 
15.5 
15.9 

15.2 
16.2 
16 16 

15.5 
16 
16 

15.7 
16.1 

Per  ct.\ 
W Km.  p.  h. 

0-10. 

8 Ci.                            Variable 
Ci.-S.                        S.-Cu. 
A.-S.                          Fr.-N.              SW 
Ci.-S.,  Ci.                  Cu.,  N.-cf. 
Ci.-Cu.                    1  Cu. 

i 

mm. 
24.1 
22.3 
11.7 

18 

57.6 22.4 

2 

~~r.i' 

.5 

'"sl" 

.8 
8.1 
4..3 22.6 

24.6 

8.9 4.1 
19.3 

""i^s" 

2 

3.3 
43.7 

'iori' 16.3 

28.2 

n  #a.=  a.p.d2p. 

=2  a.  p.  d^a.  #p. 

=^#P. 

ii=°a.  #=2p. n  a.  =  #  a.  p. 

=2  %  a.  p.  112  a. 

=2  a.  p.  d  p. 

=2  a.  =o  p. 

n  =2  a.  d  =  p. 
=2  a.  #°  p. 
=2  a.  p.  #  p. 

-Q.2  a.  =  p. 
=2 112  a.  =  T  p, 

112  a.  #  n  T  P- 

=  dp. 

•  =  p. 

=2  d  a.  =  #o  p. 
=°  a.  =2  ̂   £^  p, 

O  a.  #  T  ̂   p. 
T  a.  =2  0o  p, 
-a  a.  =2  j-^  0  p. 
-a  =2  /-N  T  P- 112  a.  =2  J  0  p. 

112  a.  T  •  ̂   p. 
-CL2  a.  =2  o  ̂   p. 

-Q-a.  r^  #r^=p. 

Odp. 

H  a.  =2  y  ̂   p. 

-a  a.  =  l-^°  •  p. iiT°a.=  #r3p. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 16 17 
18 

19 20 

21 
22 23 

24 
25 
26 
27 
28 
29 
30 

31 

Mean 

Total 

  1          W 
  1        w 

98.8  1           W 
99.2  1           W 

100                 W 

100               W^  nnnH 

22.3 
15.2 

15.2 
_________ 

17.8 

10 

10 

9.2 
9.8 10 

10 

92.7 
96.8 

96.5 92.3 

93 .    95.5 

92 87.7 

97 95.8 

97.5 
90.3 
88.5 
89.5 
88.8 
90.7 
92.7 95.3 

89.8 
88.5 

84 93 
90.8 

96.7 

w 
w 
w 
w 

E,  WSW Variable 
NW 
W 
W 

Variable 
Variable 

E 
Variable 
WSW 
WSW 

Variable 
Variable E 

E 
NE,  WSW NE 

Variable W 

17.6 

22 
19.2 15.3 

12.9 

8.6 
11.2 16.7 
15.9 
15.1 
12.3 
13.1 10.8 

11.8 

10.2 11.3 

12.3 
12.9 
12.5 

12.2 
10.2 
11.1 
11.6 
10.4 

9.8 
10 

9.8 
9.5 
6.2 9 
6.5 

8.2 9 
10 

8.2 8.2 8.8 
8 
6.8 
6.8 

7.5 6.5 
8.5 

9.2 
7.5 

6 

6.2 8.5 

Ci.-S.                      1  S.-cf.           WSW 
Ci.-S.      .                j  Cu. 
A.-Cu.                     !  S.-Cu.                W 
Ci.-Cu.           NW  1  S.-Cu.                W 
Ci.                      E     S.-Cu.         WNW 
Ci.                           !  S.-Cu.              SW 
Ci.                           !  Cu. 
Ci.                           i  Cu. 
Ci.-S.,  Ci.               j  S.-Cu.             NW 

  !  Fr.-N. 
Ci.-S.,  Ci.               !  N. 
Ci.                           ^  Cu.                   SE 

Ci.                           i  S.-Cu.               SE 
Variable                  Fr.-N. 
Ci.                          :  Variable 
Ci.                          \  N.-cf.                 E 

Ci.,  A.-Cu.                Fr.-N.           ENE Ci.                         ;  N. 

Ci.-S.,  Ci.               ■  Cu.            S  by  E 
A.-Cu.                   :  Variable 
A.-Cu.    SW  by  S  :  Cu.                ESE 
Ci.,  A.-S.                1  S.-cf.              NW 
Ci.                           '  N.-cf.            ENE 
Ci.-S.,  A.-Cu.         \  Fr.-N.          NNE 

r 
636.25 18 22.2 15.6       93.3 

14 
8.4 

366.9 1 j 

{(fy^n"   34'  N;  X  =  120*'   23'  E 

VIGAN. 

barometer  above  sea,  20  meters ;   gravity  correction  not  applied,    — 1.61  mm.] 

mm. 

°C. 

oa °C. 

per  ct. 

0-12. 0-10. mm. 1 
1 756. 92 

26.3 29.6 23.7 

87.2 S  quad. 
1.2 

5.5 
Ci.-S. Cu.-N. 

22.6 

=°  a.  •  a.  p. 

2 56.12 25.1 
27 23 

93.3 SE  quad. 
1 

9.8 
Ci.-S. 

N. 

SSW 83.6 #  a.  p.  r3  CT7  p. 
3 56 

25.6 
29.5 

23 
89.5 SE  quad. 1.3 9 Ci.-S. 

S.-Cu. 25.1 

o«p. 4 56.58 
26 

30.6 
23.7 

86.5 Variable 
1.2 

5.7 

Ci.,  Ci.-S. 

S.-fJu., 
N. 

4.8 

•  p- 

5 
57 

26.3 
30.1 

23 

81.3 SE  quad. 
1.2 

5.2 Ci.,  Ci.-S. 

Cu. 

SSW 
51.6 

07  r^  a.  #  O  p. 

6 57.52 26.4 30 23.2 
85.7 

S  quad. 1.2 
8 Ci.-S. 

Cu. 

SSW 19.3 

^  =°  a.  9  a.  p. 

7 57. 82 27.3 29.9 24.4 82.5 

S  quad. 
1.5 

8.5 
Ci.-S. 

:    S.-Cu. 2.5 

#  a.  d  p. 
8 58.16 27.9 

30.6 

24.8 
82.2 

S  quad. 1.7 4.2 Ci.-S. 
Cu. SSW 

CC7  #  ̂ o  a. 9 58.79 
27.9 30.8 25.2 80.5 S 

1.7 

5.2 Ci.-S. Cu. 

u^  =°  a.  d°  p. 

10 
58.88 28.2 31 

26 
78.4 

S  quad. 

1.8 
5.8 

A.-Cu. 

Cu.-N. SSW 

=°  a. 

11 
58.49 28.1 

31.1 
26.1 78.1 S 

1.3 4.7 
A.-Cu.,  Ci.-S. 

1  Cu. 2.3 

=°a. 

12 
57.80 

28 

31.4 

25 

81.2 
S  quad. 

1.5 2.7 

Ci.,  Ci.-S. 

1  Cu. 
Sby  W^ 

•^• 

13 
58.84 28.3 

31.6 

25 
79.9 

S  quad. 

.8 

3.5 Ci.-S. 

1  Cu. 

SSW,  SW 
udoa.  ^°iip. 

14 
59.29 28.1 32.5 

24.8 79.2 Variable 1 1.8 
Ci.-S. 

1  Cu. 

n  a.  <|  d  p. 
15 

58.27 27.6 31.9 
24.6 79.2 

SW  quad. 
.8 

.2 Ci.,  Ci.-S. 

Cu. 
<.°P. 16 

57.03 27.6 31.6 24.4 77.1 S 1 .8 

Ci. 

;  Cu. 

SSW 
8.7 17 57. 26 27.6 

31.1 
24.9 81.9 SSW 1.2 6 

Ci.-S. Cu.-N. SW 

#<^a.  d  <op. 
18 58.23 27.2 31.5 24.2 

81.5 
SW  quad. 

.7 

3.3 

Ci.,  Ci.-S. :  Cu.-N. 

.5 

d2p. 

19 58. 72 
27.3 

31.2 24.4 
79.7 

SE  quad. 
1 3.3 Ci.-S. 

:    Cu. 

SW 

1.8 
•°^°p. 

20 
58.10 27.4 

31.5 24.4 
78.5 

Variable .8 
5.3 Ci.-S. 

i  Cu.-N. 

<°p. 21 
58.61 

28 

32 

24.5 78.2 Variable 1 3.8 
Ci.-S. 

i  Cu. na. 

22 
58.69 

28 

33 

23.8 76.2 
NW  quad. 

1.3 
3 

Ci.-S. 1  Cu. 

29.7 r^°  •  p. 
23 

58.56 28.1 32.2 23.1 
80.1 

Variable 1 2 

Ci.,  Ci.-S. 

Cu. 
24 58.64 27.4 

32.5 
24.5 

76.8 

SE  quad. 
1 

1.8 

Ci. Cu. 
3 

^n*  P-    o 
25 

57.96 27.7 32.5 23.9 74.3 
SE  quad. 

1 
1.7 

Ci.-S. Cu. 

0°^  <j°p. 
26 57.68 28.7 

33.4 
22.6 71.3 Variable 1.3 2.7 

Ci.,  Ci.-S. 
Cu. 35.3 

•p.p- 

27 58.03 28.3 32.7 

23 

77.7 SE  quad. 1 2.3 
Ci.-S. Cu. 

2.3 

0°  d  ̂   p. 

28 
58.15 27.1 32.9 

21.7 80.5 
NE  quad. 

.8 
4.3 

A.-Cu.,  Ci.-S. 

;  Cu. 
33 

O  ©^P- 
29 57.81 27.8 33.3 

23 
75.3 Variable .8 2 

Ci.-S. 

■  Cu. 

      _ r2°^p. 30 57.57 28.5 33.4 24.5 78.7 
E  quad. 

1.2 2.5 
Ci.-S.,  A.-Cu. 

:  Cu. 
-CLa.r^#Oa.^op. 

31 

Mean 

Total 

57.80 28.8 
33 

25.4 78.2 SE  quad. 
1 2.5 

Ci.-S. 

1  Cu. 

i 
1 

o°P. 
757. 91 27.5 31.5 24.1 80.3 

1.1 
4.1 _ 

i                                   ! 

  ;   326.1 

1  Not  reduced  to  sea  level. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

TUGUEGARAO. 

['0  =  17°  36'  N;  X=:121''  40'  B;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,   —1.61  mm.] 

Temperature. 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 11 

12 
13 

14 15 
16 

17 18 19 
20 
21 

22 23 

24 
25 

26 

27 28 
29 
30 

31 

Mean 

Total 

mm. 
755. 86 
55.27 
55. 20 
55.74 
56.03 

56.45 
56.  58 
56.58 
56. 89 
57.03 
56.60 
56.19 
57.72 
58.42 
57.29 
55.70 
55.  84 
57.79 
58.62 
58.06 

58. 62 
58.67 
58.32 
58.35 
58.08 
57.59 
57.97 
58.43 
57.98 

57.96 
57.94 

757. 22 

28.3 
27.6 
27.6 

27.4 27.3 

27.4 28.7 
29.3 

29.3 
28.2 

29.8 29.6 
29.3 

28.9 
29 

29.7 
29.9 
27.8 
27.3 
27.1 
27.6 

28.4 
28.9 

30 
28.1 28 

28.8 
27.5 28 

26.9 28.8 

28.4 

35.3 
34.6 

35 
35.2 35.1 
35.5 
34.5 

35 
35.7 
33 
36 

36.6 

36 
35.6 
35.7 

36 
36.6 
35.7 
34.7 
34.5 
34.5 

35.4 
36.4 37.2 
36.4 
35.8 
36.8 

36 
35.8 

34 36.3 

24.3 
23.5 

23.4 
23.5 22.8 

23.5 
23.5 
24.2 
23.7 

24 23.9 

24 
24.3 
24.5 24 

24.5 

24.2 
24.4 22.9 
23 

23.7 
23.1 
23.7 
25.1 
23 

24 
23.5 
22.8 

22.5 
22.5 
22.9 

Per  ct. 

81.7 
80.3 
84.8 
80.7 

82 80.5 
81.5 

35.6     23.6 80.4 

Wind. 

Prevailing  \   Force   j  Amount 
direction,  i(mean).    (mean). 

Clouds. 

79.8 
77      ; 
82.8 

83      i 
84 
82.8 

77.7 

80.2 74.3 
80.8 85 

77 
80.2 
79.2 
87.5 

78.5 

Prevailing  form  and  its  direction. 

Upper. 

NW 
SW Variable 

Variable 

NE,  SE 
S 

SW.  N 
SE,  NE 

S,  SW 
SW,  N 

Variable 
NW 

NW NW 
NW NE 
NE 

SE SE 
SE,  NW Variable 
Variable 

S,  NW SW,  NW 
Variable 
Variable 
Variable 

SE NW 

SE,  NW 

SW,  NE- 

0-l£.  \ 

0.5 .5 
.5 
.5 
.3 

.7      : 

.3  ; 

.7 

.3 

.3 

.5 

.7 

1 

1.2 

0-10. 

5.2 
8.5 
8.3 
8.5 
6 

8.2 
7.2 

5.8 
5.7 
7.7 6.2 

3.3 6.3 
6.8 5.3 

5 
5.7 
6.7 6.3 
7.7 
7.2 

6 4.2 

6 
4.2 
5.3 

7.2 7 
3.8 4.2 

4 

6.1 

Ci. 
Ci. Ci.-S. 
Variable 

Ci. Ci.-Cu. 

Ci.-S. Ci. 

Ci.-S. 

Ci.-S.,  A.-S. 

Ci.,  Ci.-S. 

Ci. 
Ci. 

W 

ESE 

,  Ci.-S. 

Ci. 
Ci. 

Ci. 

Ci., 

Ci. 

Ci. 
Ci.,  Ci.-S. Ci. 

Ci's
.""~

 

Ci. 

Ci.,  Ci.-S. 
Ci.-S.,  Ci. 
Ci.-Cu. 

Ci. 
Ci.,  Ci.-S. Ci.-S. 

Lower. 

Miscellaneous. 

§^^\ 

Cu.  W,  SE 
Variable 

Cu. Cu.-N.,  Cu. 

Cu.-N. 
Cu. 
Cu. Cu. 

Variable 
S.-Cu. 

Cu. 
Fr.-Cu. 

Cu. 
Cu. Cu. 

Fr.-Cu. 
!  Variable  S, 

'  Cu.-N. 

i  Cu.-N. 

i  Cu. 

I  Cu.-N. \  Cu.,  Fr.-Cu. 

i  Cu.-N. 

i  Cu. 

Cu. Cu. 

Cu. 
 ' 

Cu.-N. Cu. 

Variable 
i  Cu. 

SE 

S 
NW 

W 
W 

SW 

s 

SW 

s 
s 
s 
s 

NW 

SE 
SE 
SE 
N 
S 

SE 
SW 

S,  E 

S 
SW NW 

ESE S 

5.8 

9.7 
5.1 
2.3 

~2~S 

4.6 

8.6 

14.5 

55 

-CL  =  a.  O  p. 
n.^  ̂   a.  Fi  •  p. 

•  ̂ p. mmv- 
<  a.  #  p. 

•  a.  p.  O  p. 
=  O"  a.  O  p. 
jcl  0°  a.  <  p. 

n  a. n.  a. 

no- a. 

112  a,  ̂   p. 

n  a.  O^  <i  P- 

<  n  a.  #  ̂   r^  p. n  C°  a.  ̂   p. 
n.  a.  <,  p. 

<  112  a.  #  O  p. 

Op. 

-Q.  a.  #  O  p. 
d  r^2  a.  O  p. 

n.  rA2  a.  #°  o  p. 
-CI-  a.  r~3  p. n  a.  r^  p. 

n  a.  i~^  u^  p. -0-2  a. /- #  r3  p. d  a.  JO  p. 

ii.2  a.  r~3  r>  p. -a  a.  O  p. 
n.  a. 
n2  a.  #  O  p. 

=°  a.  <  p. 

APARRI. 

[0  =  18*  22'  N;  \=121*  38'  B;  barometer  above  sea.  5  meters;  gravity  correction  not  applied,  — 1.57  mm.] 

mm. 

°C. 
oc. 

°a 

Perct. 
Km. ».  h. 

0-10. mm. 

1 756. 04 
21. b 

31.9 

23.6 

83.2 
Variable 

4.8 
2.3 

Ci. E 
S.-Cu. 

Op. 

2 55.10 27.4 
32.4 

24.4 82.5 S 10.9 
5.8 

Ci.-S. E 
S.-Cu. 

W 

3.3 

•  ̂   op. 
8 55.54 

25.7 
32.5 

24 
89.8 

SE  quad. 8.4 
8.5 

Ci. 
E 

S.-Cu.,  N. 34.8 
•^riP. 

4 56.02 26.2 
32 

23.4 

87 
SEquad. 

11.3 7.8 A.-Cu. 
W 

S.-Cu. 26.9 

^  O  •  p. 5 56.12 

'^6.6 

33.5 
23.5 

86 

SE.S 11.7 6.7 

Ci. E 
S.-Cu. 

.3 ^  ̂ •^  p. ®o  <,  p. 
6 56.42 27.4 

31.8 
24 

85.7 SSE 

9.2 
9.2 Ci.-S. SW 

Cu.-N. 
w 

7 56.57 
27.8 

33.4 
24.2 82.9 

S.N 

11.3 
6 

A.-Cu. 
W 

Cu.-N. 
w 

.8 

•°  T°  <.  p. 

8 56.64 28.4 
33.8 

24.5 
75.5 SW,  S 

10.6 
4.3 

Ci. NE Variable 

<P. 

9 56.95 28.2 
32.2 

24.5 68.7 SW,  s 16.1 
7.3 

Ci. 

N S.-Cu. 
NW 

10 
56.96 28.2 

33 

25.5 69.3 
SW,  s 

15.5 
8.5 A.-Cu. 

NW 

S.-Cu. 
NW 

Op. 

11 
56.73 

28.8 

34 

25.5 72.7 
N.S 

12.6 
2.8 

A.-Cu. 
W 

S.-Cu. 

12 56.56 
28.1 

33.4 

24.4 

77 
Variable 

8.6 
.8 

Ci. 

E Cu.      . 
13 58.25 28.4 

33 

24.6 
79.2 

S,N 
6.2 

5.3 

Ci. E Cu. 

0<,P. 

14 
58.74 

28.1 
32.6 

25.6 

82 

Variable 8.7 
3.3 

Ci. 

E 
Cu.-N. 

W 

0<P. 

15 57.54 
27.8 

32.6 
24.2 82.7 

Variable 
12.7 

1.5 

Ci. 

Cu. 
s 

n  a.  •^  p. 

16 56.04 
28 

33.5 
23.6 76.5 

S  quad. 
7.5 3 Ci. E 

Cu. 

na.  <|  p. 

17 56.33 
28.3 

34 

24 
75.2 

SW,  NE 
9.1 3.4 Ci. 

E 

Cu.,  S.-Cu. 

n  a.  <!  p. 

18 58.01 28.1 

34 

22.5 79.8 SW,  S 
9.8 2.5 

Ci. E Cu. s 

31 

o«  <p. 

19 
58.76 26.8 

32.1 

23 

80.7 N.S 

12.7 

5.2 
Ci. NE 

Cu.-N. 15.2 
0«p. 

20 

58.30 26.6 
32.2 

23 
82.6 S 

10.9 
6.8 

Ci.-S. SE 

Cu.-N. 

<  o°p. 

OT°<i#P. 
21 

58.90 
26.8 

32 23.5 81.8 Variable 8 4.7 
Ci.-S. 

E 
Cu.-N. 

2.5 
22 

58.95 27.1 
32.8 

23.5 81.8 

S,  NE 

11.7 1.3 

Ci.-S. 
SE S.-Cu. 

<;p. 

23 

58.67 
27.9 

33.6 
23.8 

82.3 
SW,  NE 

10 

.7 
Ci.-S. 

Cu. s 24 

58.75 
28.6 

84 

24.6 
78.8 

SW,  NE 
10.1 

,  7 
Ci.-S. 

Cu. 

s 25 

58.56 
28 

34.5 

24.5 

81.5 
S,  ENE 

7.4 
2.3 

Ci.-S. 
Cu.-N. 

T°a.  <p. 
26 

67.97 28.3 
33.5 

24.5 
80.8 

S,  NE 
9.2 

.5 
Ci. 

Cu.-N. 

It 

27 
58.10 28.6 

34.2 

24.6 79.8 

NE 

10.2 

.7 
Ci.-S. 

S.-Cu. 28 

58.49 27 33.6 

sfe.e 
80.2 

S  quad. 

14 .8 

Ci.-S. 
S.-Cu. .3 

<,  o°  0°  p. 
29 

58.42 27.9 
33.5 

23.4 
78 

S,  ENE 
9.7 .3 

Ci.-S. Cu.-N. 
o°p. 

j          30 58.29 
27.6 

32.4 

24.6 

84.7 

S,  NE 

5.5 2 
Ci.-S. 

E 

Cu.-N. 

E 

<  O  a.  p. 

81 58.41 
28 

33.5 

24 80.8 Variable 
10.1 .5 

Ci. 
Cu. 

E xi=°a. 
757.46 27.7 

33.1 
24.1 80.3 10.1 3.7 * 

Total 115.1 
i                        1 



METEOROLOGICAL   BULLETIN.  279 

METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 

j                             [<^=6*'  03'  N ;  X=121''  00'  B] 

ISABELA,  BASILAN. 

l(i,  =  6°   42'   N;  X  =  121«'    58'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

If. 
^|a 

S^d 

■a:,Q«o 
Miscellaneous. 

Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness, 

|X.
co 

Miscellaneous. 

a 
d 

a 
ft 

a 
d 

to 

a 
d 

sa 

ii sa 

a 
d 

•      CO 

a 
d 

a 
d 

CO 

a 
d 

(M 

1 

I 
4 
5 
6 
7 
8 
9 

10 
11 

12 13 
14 
15 

16 17 18 

19 20 
21 

22 23 
24 

25 26 

27 28 

29 
30 
31 

Mean 

Total 

33.2 
31.2 
32.1 
32.6 
32.4 
33.2 
33.6 
31.1 
32.2 
30.4 
31.3 
32.1 
31.9 
31.8 
31.3 
31.5 

31 
30.4 
32.2 

32 28.4 
30.3 

32 30.4 

30.1 
32.1 
30.3 
28.3 

31.4 
30 
30.8 

°a 

23.7 
22.1 
22.7 

21.7 
22.8 
23.6 
22.8 

22.3 
21.3 
22.6 

21.2 21 

21.6 
22.9 
21.7 

21.6 
22 
23.3 
20.9 
20.7 
21.5 
21.7 
21.1 
21.8 
21.6 
20.7 
21.1 
21.5 
21.8 

21.2 
21.4 

P.ct 

92 95 

92 
92 96 
92 93 

96 93 

91 

94 95 93 
96 

92 
92 
94 
92 97 

92 97 
95 

97 
97 92 

94 
96 97 

97 
97 
94 

P.ct. 

69 

88 

69 70 
62 

71 75 

76 
72 
78 

82 71 

82 

78 
83 
70 

72 93 
75 
68 

81 80 
75 
91 

82 

88 
85 

88 
66 
84 76 

0-10. 

9 
6 
9 
6 
7 
8 
6 
8 
7 

1 
7 
9 
9 

10 
7 
9 
9 
9 
9 
8 
9 
7 
7 
9 
9 
7 
7 
9 
9 
8 

0-10. 

7 

10 7 
5 
6 
9 
8 
8 
9 

7 
7 
9 
8 
8 
9 

10 9 
8 
8 
8 
9 

10 8 
8 

10 10 
9 

1 

mm. 

"z's' 

12.7 
6.9 

'ie"' 

3 

"776" 
40.6 

"4~3" 
16.5 
5.3 

15.7 
36.3 

14 4.1 

13 2.5 

na.  /-Op. n."  &.  ̂ f  d  p. 

na. 

n.  a.  y°  p. 
n  a.  d  <|  p. 

n  a.  r5  p. 

ii  a.  r^  p. 

n.  a.  #0  p_ 
i3.2  a.  d  #  p. 
n  a.  #  p. 

n  a.                    j 
H  a.  #  r>  <;  p. 

112  a.  d  do  p. 

©/-o  (J  a.  do  p. 

iia.d/o,.p.    1 

n  a.  #  p. 

•  a.  p.  02  p. 112  =2  a. 
na. 
n  a.  #  a.  p. 
n  a.  9  a.  p. n  d  a.  d  #  p. 
£i  =  da.#p. 

ii  =  #2-pa. 
n  a.  #  T  d  p. 
n2#  Ta. 

ii#Ta. 112  #  a. 

n  do  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 
15 
16 

17 

18 

19 
20 

21 

22 
23 
24 
25 
26 

27 

28 

29 
30 

31 Mean 

Total 

31.7 
30.5 
29.8 29.8 
32.8 

30.5 
32.3 
29.8 

30.1 

30.4 29.9 
30.3 
29.8 29.8 

29.9 
29.8 

29.3 29.8 

30.8 
31.3 
29.8 

31.5 
31.3 
29  7 29.5 

30.1 
29.1 29.8 
29.8 

30.5 
31.3 

OC. 

22.2 

22 22.2 

22 
22 

21.6 
22.2 
22.2 
21.5 

22.1 

21.5 21.2 
22 

22.3 
21.5 
22.5 22.5 

22 22.5 

22.2 
22.5 

22 

21.5 

22.5 22.8 22 
22 

22 

21.2 
22.2 
21.2 

P.ct. 

96 

96 
97 

97 

95 

95 

97 
98 
97 
96 

98 

96 

94 
96 

100 

97 
97 
96 

98 
96 
98 

97 
98 

96 
98 

98  ' 

96 

98 

98 
96 
97 

P.ct. 

57 

94 

74 

68 

65 

97 
73 

92 

99 

92 

71 

73 

76 

90 

84 
77 

77 

83 

71 

88 

85 
70 

71 

96 
93 
87 
96 

78 
78 

78 
80 

0-10. 

10 

5 

10 

5 
3 
6 

10 

4 
5 

10 
9 
3 
9 

10 

10 

10 
10 
10 
10 

4 
9 

10 

2 

10 

10 
3 

10 
10 
3 

10 
10 

0-10. 

6 
10 
4 
3 
5 

10 
10 

10 

10 
10 

9 

10 
10 

10 

10 

9 
10 
10 
9 

10 

10 

8 
4 
5 

10 
10 

10 

10 

'I 

10 

mm. 

"34""
 

.8 

""3' 

11.4 16.8 

6.4 27.4 
29.2 
4.3 

'14:5" 11.9 
2.8 

.5 7.1 
6.1 

'ii~9' 
18.8 
19.8 

15.7 

8.6 

"io'2" 

3.3 

£L  a.  /'  a.  p. £1  a.  /-  #  d  0 

d  a.  /-  p. na. -a  =0  a.  po  p. 
-CL  =  /-  a.  /■  #  p. 

-CL/'°a.T/'°«^ 
n  a.  #0  ̂   p. 

£  =°  p  a.  #  p. 
•  a.  po  p. up  a. 
n  =°  /'°  a.  po  p. 

Hr^pa.  #pOp. d  a.  p  #  T  p. 
=0  d  a.  p  po  p. jQ.  a.  d  p. 

-Q-/'°#a./'p. n  d  a.  p  a.  p. 

n.ei. n  =0  a.  p°  p. 

-Q-  a.  d  /-  0  • -Q-a. 
na. 

iiTP°a./'«p. -Q  =°  d  a.  #  d  p. 
n  po  a  #  Q7  p. 

£1  P  0  a.  •p. na-O/^^p. 

XI  a. n  a.  /-  #  0  p. n  a.  /-  #  <  p. 

31.3 21.9 94.3 77.4 8 8.3     30.3     22 
96.8 

81.1       7.7 8.6 
204.8 

283.1 

ZAMBOANGA 

[</)  =  6''    54'  N;   X  =  122°    05'   E] 

DAVAO. 

[<^r=:7°  01'  N;  X  =  125*'  35'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

2^ 

^.sa Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

l|a fl^d Miscellaneous. 
03  S 

rki 
a 
d 

a 
d 

a 
d 

CO 

a 
ft 

(M 

03  =3 

i^a 

^a 

a 
d 

CO 

a 
d 

a 
d 

CO 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 

16 17 

18 19 

20 
21 
22 23 

24 25 

26 
27 28 

29 

30 
31 

Mean 

Total 

mill 
"2979' 30.6 
31.3 
30.2 
30.9 
29.7 
29.9 
29.7 
29.7 

30 
28.8 
29.2 
28.9 28.3 

29.7 
30.5 

30 30.8 
30.3 
29.1 
29 

30.2 
29.6 

29.2 
29.7 
29.8 

30 

OC. 

24.2 
21.7 

23.4 22.9 

22.7 

23.4 
24.4 
23.9 
23.6 
22.8 

22.9 
23.1 
23.5 
23.5 
22.7 

23 
24.3 
22.3 

22 22.8 
23.7 23 

23.2 23.6 
23 

24  . 23.9 

23.7 
21.6 
23.5 
21.6 

P.ct. 

"si""" 

88 
86 

91 
82 97 

91 86 

91 91 

88 91 80 
95 
90 
83 
96 

96 84 
88 
91 87 

92 
91 
89 
86 95 

P.ct. 
74 78 

62 
80 

73 
69 
65 77 

91 70 76 

72 78 

72 79 
77 
75 98 

62 

71 

72 75 
73 
77 
78 

71 
83 79 
76 

75 77 

0-10. 

4 
10 
10 
4 
5 
4 

10 
9 
5 
9 
8 
4 
9 
9 
3 

10 
10 
10 

10 9 
9 
8 
9 

10 
10 8 
9 
9 
4 
4 

10 

0-10. 

5 
8 

10 7 
5 
6 
7 
8 
9 
6 
8 
9 
8 
8 
5 
6 
9 

10 8 
6 
5 
4 
3 
9 
8 
4 
8 
9 
6 
6 
8 

mm. 

______ 
1.8 

.5 .8 
8.9 

""5" 

.„___ 

"Us 

.5 7.9 
39.1 

"1.5' 

8.6 

'iL2~ 

"~~S~ 

"9'T 

.5 38.1 

1 

iio  =  a. 
=  a.  d  0  p. 

=  a.doo°#°P- 

=  a. 

iio  =  a. 

n  =  a. 
=  a.  do  0  d  p. 
=  a.  do  p. £L  =0  a.  p  <^  p. 

p  =  a.  do  p. n^o-^Ta.dp. 

11=0  a. 
=  do  a.  0  <)  d 

=  a.OTdOp. 
ii=°a.  <  #op, 
=  a.  r^  d  p. 

0  do  ̂   p. 
p  =  a.  p  p. 

p  =  a. 

=  do  a.  <  d  p. 

=  r^  a.  r"4  p. 

p  5E  a.  <  p. 

do  =  a.  <,  p. 

0  do  a.  ̂   p. 

p  =  n  a.  o^p. =  d°  0°  a.  <  u/ 

d  =  dooei^vi> =  do  0  0  ̂   • 

=  a.0^^dp. =  a.a.r|^#p. 

P  =  a.odOp. 

1 
2 
3 
4 
5 

j          6 

i     « 

n 

12 
13 

14 
15 
16 

17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27. 
28 
29 
30 

31 Mean 

Total 

32.1 
30.8 

31 

Bl.5 31.8 
31.6 
3-M 

32.2 32.3 
32.6 
32.3 
32.6 

30.6 
31.3 31.3 

32 31.2 30.7 

30.9 
33.4 32.7 
32.1 

33.1 
33.7 

30.5 
32.2 32.2 33.1 

32.4 32.3 

32.2 

20.9 

22.1 22.3 

22.4 
22.6 
22.1 
22.9 

22.4 22.8 
22.3 
21.4 

21.2 
22.2 
22.8 

21 
22.2 

21 

22.5 

21.4 
21.9 
22.1 

22 

20.5 

22 
22.5 20.8 

22.2 22.3 

22.2 
21.6 
21.1 

P.ct. 
100 99 

97 

97 

96 

96 

95 
97 

92 

97 
98 

95 

98 

95 

99 

97 
97 

97 
99 

96'
 

98 

96 

99 

99 

96 

100 99 
98 
99 

100 

99 

P.ct. 

66 
70 

75 

67 
71 
68 
68 
69 
66 

68 

65 
69 
76 
69 

71 

70 

66 

81 

81 

73 

94 
74 
72 
65 

93 

65 

66 

91 

72 

80 

80 

0-10. 

5 
7 
6 
5 
5 
5 
5 
7 
7 
5 
5 
5 
5 
6 
5 
5 
6 
5 
7 
6 
8 
5 
5 
6 
5 
6 
6 
5 
5 
6 
8 

0-10. 

6 
8 
6 
7 
5 
5 
6 
6 
6 
6 
6 
5 
9 
8 
6 
6 
7 
6 
9 
5 
8 
6 
6 
5 
8 
5 
5 
5 
6 
9 
6 

mm. 

"2579" 

"2L8' 

"3879" 

~2L6~ 

24.4 

14.2 

"1217' 

17 

94 

r3  p. 

•  p. 

=  a. 

•  p. 

•  Op. 

•  a. 

#a.p. 

•  p. 
Op. 

?^: 
29.8 

23.2 89.2 75.3 
7.8 

7 

32 

21.9 
97.4  1  72.9 5. 7       5. 4 

133.7 

292.1 

,-""" 

92330- 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

COTABATO. 

[0  =  7*  13'  N;  X  =  124«  15'  E] 

CAGAYAN,  MISAMIS. 

[0  =  8**  29'  N;  \  =  124"»  38'  B] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

2^     1 1 
Day. 

Tempera- 
tare. 

Relative humidity. Cloudiness. 

a  be 
^ga 

'S.OCO 

ff5 

i  1 

a" 

d 
a 
aj 

a 
d 
c^ 

0-10. 

5 
8 
7 
3 
3 
8 
2 
4 
5 
5 
4 
2 
8 
8 
8 
4 
9 
9 
4 
4 
4 

1 
3 

10 
4 
5 
4 
6 
9 
6 

^,5°    Miscellaneous. 

«          i 
i  a   i  a 
i^a    :^a 

a 

CO 

'  a 

d 
a 

eo 

a 
d 

Miscellaneous. 

1 

3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 
16 

17 18 19 
20 

21 
22 
23 

24 25 

1        26 27 
28 29 

30 
31 

Mean 

Total 

31 30.4 
30.4 
30.6 
31 
32.1 
31.4 

32 32.4 

31 30.4 
31.2 
31.6 
29.1 
30.6 
31 

30 28.6 

33 30.2 

32 
32.1 
33 
32.4 
29.2 
32.2 

33 32.1 

32 31.4 
31.4 

oa 

21.8 

li'e
' 

21.6 
21.6 
21.6 

22 
22.1 20 

21.2 
21.6 
21.6 

21.4 

21.4 
21.2 
21.4 21.8 
21.1 
22.3 
21.4 
21.2 

~23'4' 

21.6 

21.4 
20.1 

19? 21.5 

21.4 

i F.ct.l 

90 
93 
93 
93 

91 93 

93 
95 93 
91 93 
93 

96 

91 
91 98 93 

96 
91 95 
93 
95 93 

93 

92 86 
95 

92 95 95 
93 

P.ct 
63 
70 

65 67 

64 66 
59 
61 
62 

72 
67 

61 

66 
69 68 

65 70 

76 

65 68 
59 

61 58 
62 
83 
60 
59 58 

66 

61 63 

0-10. 

10 8 
6 
4 
2 
1 
5 
1 
3 
4 
2 
4 
2 
9 
4 
3 
8 
8 
9 

3- 

2 
10 
2 

I 
3 
3 
8 
5 
7 
4 

mm. 

"33"' 

___ 

9.7 

"i~.s 

3.8 

"ioJe" 4.6 

2 2.5 

3.8 

3.3 

'ii 

3.8 

33 50.8 
21.6 

13.5 
13.5 

/'Op. 

fOa.T/'^^p. =  d  a.  /'  p. 
/-°  a.  /-  #0  p. ^=/'°a.T#p. 

na./'oydp. 

n/-oa./'oy(j 
=  a.,/-or3dp. 
ii=°a.  </'#p. 
^/-oa.^o^^ 
^a-Z-od  ̂ p 

/-a.p.T^-^p. 
#0  a.  #  <^  p. 

=  •«  a.  d  <  /- -Q.=oa./'o#^^p^ da.  #p. =2  a.  /-o  <,  p. 

=  /'°  a.  #  p. =o^oa.^o0<^^ 

=  i/°a.  #  <;  p. 

=  /'°a./o^j-3 =  d  a.  u>  ̂   p.. 

n^V^a./oj--^ 

^^/^a.r^©--' 

=-'a./op^^2p. =°a.O/#p. 

~  a.  r2  •  2  p. =  a.  #  ̂   p. 

1 
2 
3 
4 
5 
6 
7 
8 

13 

14 
15 
16 

17 

18 

I        19 

\        20 

1    ?A 
!        23 
1        24 

1        25 

26 
27 
28 

29 
30 

31 
Mean 

Total 

0(7. 

34.1 32.8 

31.4 32.8 
32.7 

33 

.32.8 

32.7 

33.1 33.4 

32.5 32.6 

32.6 30.8 
30.9 

33.2 

31 

33.2 31.9 
32.6 32.8 
32.8 

32.9 33.9 
32.9 

34 

35.1 

35.2 
35.4 34.6 

33  2 

22.2 22.3 
22.6 
22.4 22. 1 

21.7 
21.9 21.1 

21.4 21.9 
21 

21.2 21.6 

23.1 
20.5 

21.8 
20.6 

22.2 

21.2 20.7 20.9 21.6 

21.4 
21.8 

21;  3 

21.9 22 

22.4 22 

21.4 

22 

p.ct. 

89 

92 
94 
93 

91 

95 
89 
95 

90 

94 
94 
91 
92 
91 

92 

92 

92 

91 

96 

94 
93 

92 
92 

93 

93 
94 

91 
92 
91 
94 

95 

p.ct. 

56 

70 

68 
65 
69 

71 

75. 
67 

66 
66 
66 

66 
69 
73 
67 

62 

62 

72 

66 
66 
69 
65 
65 
79 

70 

63 

59 

61 

55 
60 

62 

0-10. 

9 
9 

I 
9 
6 
9 
1 
4 
6 
3 
1 
3 

10 
2 
5 
9 
9 
7 
1 
4 
4 
1 

D 

8 
2 
5 
4 
7 
8 

0-10. 

5 
9 
9 
6 
9 
9 
8 
4 

? 
6 
4 
9 
9 

I 
9 

10 
7 
7 
9 
9 
4 
9 

10 

\ 
6 
6 

mm. 

16 

.5 

.5 

.3 2.8 

"~2.~i 

"l'.6~ 

26.2 
1.8 

.5 

'~6~i~ 

1.8 

1.3 
"6.~6' 

1.3 
.5 

~1 

.6 

2 
5.1 

n  =  a.  r^  do  p. n-  a.  do  p. 

us  a.  /'  r^  d  p. =  a. /-o  v^op^ 

noa.z-odo^o^ 

/Tap. 
o/#p. 

0  ao  /-  0  p. 

^  r^  do  p. ^r^dopp. 

n  a.  Z'  do  r-^  p. n.  a.  d°  a.  p. 
/'°r5#°p. 
/'•°<°P. 

<j°P- 

n  a.  #  0  /-^  d 

do  p. 

dOp. 

o°p. jQ.  a.  a?  p. 

-a2=oa.o^o^o 

_q2=O^Oj-2(]0^0 

ii2=a.er^do^o 
0°  ̂ °  p. n.  =oa.  <^,  u>2p_ -QO=oa.  r^^p. 

•°r^p. 

r^w/p. 

31.3  1  21.4 
93 65 5 5.5    33         21.7  1  92.5     66.1  1     5.3       7.4  i   

260.6 
84.9 

i 1 

DAPITAN. 

i<t)  =  8°   40'  N;  X  =  123^   25'  E] 

BUTUAN. 

[0  =  8'»  56'  N;  X  =  125**  32'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^  5  a did 
Miscellaneous. 

! 

Tempera- 

ture.' 

Relative humidity. Cloudiness, 

^5a 

*5X!cO 

Miscellaneous. 

as  3 

s      a 
d     I     d 

a 

«5 

a 
d 

Day. 

^a 
a 
0 

a 
d 

a 

CO 

a 
d 

1 
2 
3 
4 
5 
6 
7 
8 

!    il i        11 
;     12 

i        13 1        14 

oa 

°a 

P.ct P.ct. 

0-10. 

0-10.  1  mm. 
1 
2 
3 
4 

1          5 

1          6 1          7 

1          8 
9 

10 

1        11 

'        12 
13 

14 

i        15 i        16 

!        17 
i        18 

i        19 

20 

21 

22 
23 
24 

25 
26 

27 

28 
29 

30 
31 

Mean 

oc. 

31.3 30.1 

30 

30.8 
32.5 34.1 

32. 5 
31.2 32.3 

31 

30.6 
31 30.8 

27.6 
29.6 

30.5 

30.5 
29.5 
29.9 

32 

31 

26.5 

31.1 30.6 
30.9 
31.6 32.8 
32.1 

32 
31 
32 

oc. 

23.5 

23.4 
22.8 22.6 

23.2 
22. 6 
23 

21.6 

23. 2 

22.7 
22.6 

23 

23.9 
22.5 22.6 
22. 3 
22.5 
22.5 
22.7 

22.5 
22.9 22.5 23 

22.4 

22 
22.1 23.3 

33.6 23.4 22.1 23 

p.ct. 

96 
95 
96 
98 

92 

92 

93 

97 
91 
97 
97 
91 
96 

93 

95 
91 
96 
92 
95 

93 

92 

97 
96 
95 

96 

96 

95 
95 
95 

97 

92 

P.ct. 64 

68 
66 

0-10. 

6 
8 
7 

0-10. 

7 

10 

8 
8 
7 
8 
5 
5 
7 
6 
7 
5 
9 
9 
4 
7 
9 

10 

7 
7 
9 

10 
8 
9 

10 

7 
6 
7 
9 
9 
6 

mm. 

0.3 

3.3 
.8 

""3~3' 

43.2 

9.7 
.8 

"Te" 

""5' 

3.3 

~ii.T 

.1 

2 2.3 

35.8 

5.3 

~iT.~i 

9.4 
16 
3.6 

na.  0#r^r3p. 
n  a.  #  p. 

-Q-a.  0T#°P. 
n  ©  a.  T  P- 

-Q-  a.  0  ̂   do  p. 
-a  a.  0  0°  p. ^  a.  02  •  p. xi  a.  ̂   0  p. 

-0-a.eo«2p. 

-a  a.  #  ̂   p. 

n  a.  <  #0  p. 
-CL  a.  0  P°  p. -a  =2  p  a.  #  p. 
n  do  d  a. na. 
n  a.  T  p. 

11  0  a. 
#0  a.  p.  T  p. 

n  a.  ̂ >  <  po  p. xia.  pOo#p. 

pp. 

n  do  a.  #  p. 

d  e  a.  •  p. 

-CL  a.  0  •''  p. 
n  a.  #  d  p. 

-Q  a.  /■  #  T  P- ^  a.  /-  #  r^  p. £1  ̂   a.  #  p. 
ja  a.  r^  #  p. 

n  a.  <,  a?  p. 

1 

64      '        5 
64    :      7 
62  3 
60  8 
61  j        1 
63  :        9 
62  7 

71  6 
60      1        1 •68              9 

77            10 

69      1        4 
75      j        4 
69      i        9 
79  10 

67      1       10 
64  i        2 
80  1        8 
94              7 
75  !        8 

76  2 
9U      j        3 
65  !        6 
66  :      1 
72  i        3 

87      !        6 
90      1      10 

65      j        6 

1             '   
34.9 
35 
35.3 
34.8 
34.8 

34.3 
34.6 

33.8 

22.5 
22.5 
24.8 
22. 5 

22.  8 
24.3 

23.2 
23.4 

93 
90 

92 97 95 

91 

90  • 

92 

97. 

66 
60 58 

57 

60 

72 
60 

70 

9:93 
9      ;     4         
5  i    3      i   
4      i    5      i    2.3 
6  5     ;   
6      1    5      ,   
6  7          
7  is          4.1 

10      1   

^  a.  T  #  p. 
=  a.  ̂   p. 

na.  ̂   p. 

n  a. 

•  a   ̂ p. 
n  r^  a.  ̂   p. 

n  a.  <  p. 
n  a.  #  p. 

n  a.  <^  p. 

H  r>  a. 

•  a.  <,  p. n  a.  <  p. 

n  a.  r^  a.  p.#p. 

•  a.  vi^  <^  p. 

•  a.  /-  p. 
r^  a.  #  <  p. 

n  #  a. 

•  a.  /-  #  [-2  p. 

'        15 

16 

;         17 

18 

19 20 

!        21 22 
23 
24 

'        25 

26 

32.4 
33 
32.3 
32.2 
33.4 
34.6 
33.3 

22.3 

22 
21.9 
22.7 
22.4 22.3 

23.4 
24.5 

"23"" 

97 
92 
92 
92 90 

91 91 91 
91 
90 

66    . 75 

74 70 
66 

66 
66 
65 

"74"" 

7 
8 
7 
8 
7 
8 
8 
9 
8 

10 

8  1   

9  '   
10      1    3.6 
5      i   
4  1   
5  ? 
4  i   

5  i  52.6 
       3.6 
10           2.3 

27 
28 
29 

30 
31 

Mean 

Total 

24.2 

84 

70 10 
8      1     2.8 

33.6 
32.8 

23 22.6 
92 92 67 

68 8 10 9      i     2 

8      I  48 

33.8 
23 

91.9 66.5 
7.7 6.6  \   30.9 

22.8 

94.6 70.8  1        6 

7.6 

Total 1 188.5 
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MAASIN. 

[(^  =  10°  08'  N;   X  =  124"'  50'  E] 

SAN  JOSE  BUENAVISTA. 

[</)=:10°  44'  N;  X  =  121°  55'  E] 

Day. 

10 

11 
12 
13 
14 
15 16 

17 18 
19 20 

21 
22 
23 

24 25 
26 
27 
28 
29 
30 

31 

Mean  ; 

Total 

Tempera- ture. 

30.4 
29.6 

30 29 

30 

32 
31.9 
31.8 

31 30 

31 30 
30 
29.8 
28 

31.6 

30.1 
30 
29.5 
29.5 
29.6 

32 30.6 
29.4 
31 30 

29.5 
31.3 
31.6 
32.1 

31.4 

23 

24 
23.6 

24.2 24.8 
25 

24.6 
23.8 
24.6 
23.2 
23.5 
23.3 
24.3 

22 
22.9 

24.5. 
23.2 
24.2 
23.8 
23.1 
23.5 

24 
23.6 
23.8 

23.8 
21.8 
22.8 
23.8 
24.1 

23.5 
22.5 

C   Qj   05 

P5 

P.ct. 88 

93 
90 

96 

92 
86 

95 
94 
92 

94 
96 

92 
92 93 
96 95 

95 

92 93 
97 97 

92 96 

92 
92 
95 96 

96 96 

87 95 

4     23.6  !  93.4 

P.  ct. 

0-10. 

10 10 

10 
10 10 
10 
10 

10 8 
10 

10 7 
5 

10 
3 

10 
10 

10 
10 

0-10. 
10 mm. 

'12^2' 

13.5 
13.7 
21.3 

Miscellaneous.   i|  Day. 

<  •p. 

d  O-  •  p. 

58.4  I  /'#2a.  dp. 

12.4 
49.5 

34 31.5 

49.! 

10 

/-  a.  p.  #  p. 

/'a.p.  r^^#p. 

•  a./#-Op. d  a.  <,  a.  p. 

<,2^P. 
uy  cp^  p. 

/-♦^a.d  <,  p.  ̂ /'•-a.  dop. 
/-d-^^^p. 

d  •'  /-o  p. 
<l    0^2   u/  p. 
<p.  : 
CX)2u>2t37   <^2p.   ! 
dd°a.  <,2a72u^2  | 
/^  •^  O^  p. 
^#2a.  <u/^p. 

Tempera- 

ture. 

OS  d 

29.3 

30 

27.4 29.9 

30 

31 
31 

31.2 

31.6 
31.5 31.1 

31.5 31.6 

30 

31.1 
30.6 
30.5 

28.1 

29.4 
31.5 
30.4 
31.4 

31.4 

32 
30 

31.1 31.6 

31 
32.9 

32 

31.7 

23.5 

23.5 

23.1 22. 5 22.9 
23.8 
23 
23 
23 

22.9 
23.8 

23.2 
23.6 24.6 

22.6 22.6 

23.4 23.5 
23 
23 

24.4 22.6 24 

23.5 22.7 

22.5 

23.1 
23.2 23.3 
23.7 

23.3 

Relative humidity. 

Mean  i  30.8  !  23.3     92.2 

P.ct. 
92 
97 

95 

87 
96 
94 
90 

88 

87 

92 

91 
91 
91 
90 

91 

96 

95 
96 
97 
88 

92 

96 
87 
95 
94 

92 

90 

96 

92 

91 

P.  ct. 
88 
88 
81 
76 

77 
78 
74 

78 
74 

75 
71 

72 

82 

95 

82 

69 

90 

91 

81 

77 

91 

Cloudiness. 

0-10. 

10 
4 

10 
9 
5 
3 
4 
3 
7 
2 

10 

10 

3 
10 

10 

2 
10 

10 
10 

6 

10 

10 
10 
1 

10 

0-10. 

10 

10 

7 
10 
2 
7 
4 

10 
8 
5 
6 

8. 

10 
10 
4 
4 

10 
10 
10 

9 
10 
4 

10 
10 

10 
6 
4 
7 

10 

10 

10 

::s. 

'S^y^ 

mm. 
5.1 
1.8 

13.2 

38.9 
2.3 
.5 

Miscellaneous. 

79.5  I    7.1  I    7.9 

__  334.5 

I  ! 

Total  '   

4.3 
.5 

rd 

11 24.1 

'"2."5' 

.36.8 

10.4 

26.4 

.5 

2.8 

6.4 

•  da. 
#a.  p. 

•  a. 

d  a.  •  p. 

•  p. 

•  a. 

d#p. d  a.  p. 

r^  a.  d  p. 

do  a. 

Odp. 
#°a./'°#T°P- 

d°a. 

•  a. 

d  a.  #  p. 

Ta.  #  a.  p. 
p°p. 
dr^«p. 

r^^p. 

r^p. 

•°p. 

r<5    d    #   /-O    p.  ; d  #a. 

dop. 

T  d°  #  p. 

•  <°P- 

Td^p. 

Odp. 

TUBURAN. 

[</>=:  10*'  45'  N;  \  =  123°  50'  E] 

Day. 

Tempera- ture. 

'^9 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 
14 
15 
16 
17 
18 
19 

20  ̂ 
21  ' 

22  i 

23  ! 
24  ; 25 

26  i 
27 28 

29 

30 

I        31 
I  Mean 

Total 

32.9 

34 
33.2 
33.1 
34.5 
34.9 
33.3 
33.1 
34.9 
33.3 
33.2 
33.9 
31.1 
26.9 

32.3 

Si 

24.1 
24 
23.6 
22.6 
24.3 
23.6 
22.9 

24.2 
24.3 
23.7 
23.7 
24.1 

24 
24.1 
21.8 

Relative 
humidity. Cloudiness, 

P.ct. 
93 

91 
94 
92 90 
88 

91 
92 
91 
91 91 
91 

92 
94 95 

j 

p.  ct. 
0-10. 

1  62 

10 

56 10 59 
10 

61 
9 53 
8 

62 
2 

62 
2 

63 0 

55 9 70 
5 68 

10 

64 
3 

74 5 
86 10 
61 4      1 

5|a 

Miscellaneous. 

7.1 

•^a.  ̂ op. <,^p. 

da.  0^#°p. 

0°a. <^P. 
Odp. =^  C°  a. 
<'^P. 

C2r^or3#2p. 

02  p. 
T°d  ̂ 2  p. 

da.  ̂ op. 0*^<^P- 

d«a.p.O°p. 
<'P- 

BORONGAN. 

[(/)  =  11°  37'  N;  X  =  125''  26'  E] 

Tempera- 
ture. 

Day.  I  .^ 

33      j  23.7  I  91.7 63.7  i     6.( 

34 

32.1 

32 
31.4 
32.3 

34.1 
32.6 
32. 2 
32.6 
32.1 
32.5 32.3 

32 30.4 
31.7 

33.2 33 
29.3 

30.3 

31.2 31.6 28.6 

31.2 32.2 31.1 

-30.7 

32.3 
32.7 

32.2 32.1 

33 Mean  ;  31. 9 

Total :   

°C. 

24 23.5 
22.4 22.9 
22.7 

23 
22.4 

23.1 
22.8 

23.2 23.6 

23.9 23.1 

24.2 21.7 22.3 

22 23.6 
22.7 

22.4 22.7 
22.6 
23.1 

22.4 
23.6 
22.8 
23.1 

23.2 
23.5 23.5 

"23.2 

Relative humidity. 

P.ct. 

85 
93 
97 

97 
96 
94 
95 
92 
96 
93 

Cloudiness, 

a   ̂   a 

p.ct. 63 

66 

70 

73 
63 
60 

69 

69 

71 

95 69 
94 69 
95 70 
95 

76 

94 

61 

93 

62 

93 

67 
95 

74 

97 

73 

93 

68 

93 

66 

95 

89 

95 

72 

95 

72 

95 

73 

97 

72 

95 

68 

96 

66 
94 

67 

96 68 
96 

67 

0-10. 

\     7 5 
6 
7 
5 
7 
4 
6 
8 
3 
6 

10 
4 
5 
7 

10 

9 
5 
6 

10 

i.|s 

23.6 
9.7 
4.1 

3.8 

Miscellaneous. 

n.  = 

n.= 

n.= n.= 

n.  a. 

^« 

-a  = 

n.  a. 

D.  a. 

£l  a. 

=  • 

-Q-  = 

n  a. 

-Q.= 

n  a. 

-Q.= •  a. 

1.5 

9.4 

P 
_       P 

=  Oa. 

n  =  I 

11  =  1 

•  Op. a.  O  •  p. a.  #  p. 

Oa.O# 

a. a.  TP. 

a.  O  p. 
a.  <  p. 

Op. 
Op. 
op. 

a.  ̂   p. 

a. 

a. 

^P. 

a.  •  O  p.  1 

•  p- •  0°  a. 

a.  <  p. 

•  p. 

P- p. 

»  <i  p. 

•  p. 

xi  =  a.  #p. 
23 

4. 5  I  69. 1  I    5. 7  I     6. 5  i 
113.9 
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PALANOC. 

[</)  =  12°   22'  N;  X  =  123°   36'  B] 

ROMBLON. 

i(i,  =  12°   35'  N;  \  =  122*'  16'  E] 

, Tempera-  i    Relative 
ture.       1  humidity. Cloudiness. 

i=^.S  S     Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

ih 

Dav. 
A       •      1        .        •       ^          ̂          '          r^ a ,    . s 

• '^.SSj  Miscellaneous. 

'><  s    -g  s  :    s    :    c 
S 

\d^d 

■><s 

B p 

C  §j  o3  1 

o 

0-10. 

mm. 

03  ̂  

04 

03 

0-10. 

r- 

°C.   ̂    °C.   '  P.ct. '  P.ct. 

0-10. °a     °c. 
p.ct. P.ct. 

0-10. 

mm. 
1 30.8     26.2  1   9 7 1 32.1  i  26.4 81 66 8 6 

  :  /'Oa.p.  <,°a:7°p. 2 31.6     26.5  ̂    10 8 2 31.2  1  25.4 85 

80 

9 7 
3      i  p°  a.  #  p. 

3 
30.5     26.2  ■   

7 / 2 3 31. 1  !  25. 3 89 

70 

5 7 
.8  1  #°a. /oa.  p. 4 32         25.5  ;   8 7 

'> 

4 32       1  25.3 

87 

66 5 4 

  i   <j°p. 
.5  1  (P/°a./'°#^<° 

5 
31.2  :  24.8  '   

6 8 0 31.5  i  24.9 91 

66 

7 9 
6 32.4  i  26.2  1   0 7 6 32.4  !  25.4 

83 

66 

•> 

1     /'°a.  p. 
7 32.6  i  26   6 8 7 33      i  26.4 83 

66 

1 1 

     <°p. 8 

32 

25.4  1   1 9 8 32.9  j  25.4 

86 

66 9 9 
9 32.2 26.4  i   1 7 9 32  5  i  25.1 83 

66 

7 

.5 

  :  /°a.  p.  r^°p. 10 
31.4 26.6  1   8 9 

10 

33.4  :  26.3 

84 

65 

8 / 11 
31 25.2   9 8 

11 

33.5  :  26.2 

84 65 

(; t) 
12 33.8 26.2  ̂   

8 8 

12 

33.4  :  26.1 

85 

65 8 8 13 

35.6 25.4  '   
8 

13 

32.8     23.8 

92 

66 9 8 .5     n  p  a.  <C  p. 

.3     iid°a.  do^°p. 

14 
29.8 26.4  I   10 9 

4.3 
14 31.5     23.9 93 

75 

6 9 
15 

31.4 
25.6  ̂    8 7 

15 

33.2  !  24.7 91 63 9 
     11°  a.  ̂   p. 

16 

31.2 
25          

;«< 

7 

•        16 

33.  4  1  25  5 

84 

60 

10 

7 
  ,   ̂  p. 

17 
31.2  '■  26   9 9 17 32.8     25.8 

82 

63 

8 5   j   <  p. 18 

30       ,  26.2      9 
10 

19.3 

18 

33.2  1  24.5 90 68 

10 

10 

  ^  no  a.  do  p. 
19     29. 6 25       :   9 10 19 30         25.1 

84 

77 

10 

10 
.3  1  do#oa.  <^0(iop. 20  1  32.6 

25.2             7 8 

20 

29.9     23.7 

92 

81 4 8 2.3  :  noa.  do#  <^op. 
21  !  34 25      :   7 6 

21 

32.8     24.3 93 

68 

3 2   i  na.  r^op. 
22 

34.4 
26.8      6 6 

j   

22 32.7  :  25.5 

'      84 

62 6 2 

<,  p. 

1        23 34.8 2G          8 9 

23 
32.5 24.5 

87 

63 

9 4 

.6 
r^p&.ni^^-^°%° 

;      24 35.6 
26.8   6 7 24 33 

25 

92 

65 

10 4 40.4 

dOa.r^oj-22  02 

i        25 

35.2 
26.  5 8 8 3  3 

25 

31.2 

23.5 

92 

71 8 () 3 
P°  a.  p.  O  p. 

<j    vX/2   p. 

26 

35.2 
24.2   9 8 

26 

33.2 

24.3 

92 

60 

10 7 
1        27 35.2  '  26.8   

■     8 

7 

27 

33.5 

24.1 

!      95 
68 

4 6 1.5 

n    <^  0^2^0X00 ;     28 34.6  i  26.2      '   
:     6 4 

28 

33.2 
25.2 

!      92 

64 4 6 
^O^^Op, 

29 
35.2  ;  25.2      a 7 29 

33.8 
26.6 

i      84 

61 7 4 
39.4 /-^a.r^o^o^-ip. i        30 

35.5 35 

32.8 

27 

8 
9 
6 

30 

31 

Mean 

Total 

33  2 

9R   fi 

j      93 

94 7o 
7 

10 
9 

10 
<°^'°p. 

1        31 
26.6      30.5  ;  23.8 

24.1 

Mean 25.9      :   ;   

1    T.6 

7.  7 
32.4     25 

88 

67.3 
7.1 6.3 '  Total 

1 J  30.9                                   j > 
114 

  ^ 1   

L,.. 

LAOANG. 

[0  =  12'»  35'  N;  X  =  125°  01'  B] 

GUBAT. 

[0  =  12»  55'  N;  X  =  124°  08'  B] 

Day. 

Tempera-  ̂     Relative 
ture.       I  humidity. 

Cloudiness. 

s  '  a 
11 Miscellaneous. 

Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

s  1  a 

'is 

'i<B  \ 

a     i 
2 

•^a 

s a Miscellaneous. 

03  13 S  5    :     o3 
ft 

o3 

A 
o3  3 

o3 

ft 

03 

ft 

'Sr^CO 

;^a 

^a    ;      CO, 

c^ 

0 

0-10. 
CO 

X 

§a 

sa 

CO 

(N 

0 

<N 

« 

0(7. 

°C.   \P.ct. p.ct. 
0-10. 

mm. 

0(7. 

°c. 

P.ct. 
p.ct. 

0-10. 0-10. 

mm. 
1 32.6 25.3  i  88 67 7 7 

0.5 
1 

32 

25.8 
88 63 6 7 

2 32.1 24.4  i  81 
86 

6 9 .8 

•  p- 
:       '^ 

32.7 24.2 88 

64 

8 6 
3 32.6 24.4  ;  95 75 6 9 

2.5 
3 32.5 25.2 

88 

61 4 6 0.8 

#Op. 
4 

31.1 23.8     91 
76 

8 8 

.5 

4 
32.8 

23 

88 62 

5 6 

TP. 

5 32.3 24.3  !  91 

64 

4 6 5 32.3 23.5 
88 77 6 8 5.1 

•  p- 

6 32.6 24.1  1  93 
69 

5 

."> 

() 
33.2 

23.1 

90 

60 6 4 
7 32.8 25.3  1  93 73 3 7 / 

34 

23.5 
90 53 0 4 

8 31.7 
23.7  ̂   91 

82 

4 6 

dop. 

8 
34.1 

23.5 
91 59 6 6 

Op- 

9 33.6 24.1     89 65 6 8 9 
34.2 

23.3 
97 

61 

5 6 

Tp. 

10 
32.6  1  23.8  ,  90 66 4 7 10 34.1 23.4 91 60 / 5 

Op. 

11 
32. 4     24. 1  1  92 

'/3 

6 8 11 34.2 

23 

91 

58 / 5 

Op. 

12 

32 

23.6 

94 

71 
0 8 

" 

i         1^ 

34.4 
23.4 

92 

55 6 7 

Op- 

1        13 
31.7 24.4 

87 

70 0 8 
:     13 

31.3 

23 

96 65 4 6 
14 30.9 

24.6 93 71 9 8 
:      14 

34.7 23.2 

97 

76 7 

10 

!        15 
31.9 24.4 85 

67 

3 7 
1.5 

15 
34.6 

24.4 

>s8 

50 / 6 
!        16 31.4  1  23.6 90 70 3 7 43.9 •'  a.  p. 16 

34.6 
23.5 90 

64 

5 7 .5 

p.  a. 

17 31.2  1  24.2 90 90 4 / 1.8 

#2#oa. 

17 

34.5 

24 

87 59 

6 

10 

OP- 

18 
29.3  1  24.4 

94 84 

8 9 1.8 
#Op. 

18 

34.4 
23.3 

91 
80 

10 

10 
10.2 T«"a.  <^p. 

i        19 
28.6  i  23.8 98 91 9 9 19 34.5 24 93 

84 

7 10 

5.1 #  a.  d  p. 20  i  30.2  1  22.7 97 70 3 4 

20 

34.6 22.  4 
98 

61 

3 5 

<i  p. 

21  1  31.1  i  22.4 93 68 3 5 

21 

34.7 

2-)  2 

97 

65 

4 4 
<C  p. 

'        22  1  31.4  i  23.4 93 

79 

3 5 .8 
#op. 1         22 

34.5 23 90 

66 

5 4 

.5 

pp. 

23  1  30.5  i  23.8 
96 76 

/ 8 
2.5 

•  p- 

i         23 

34.4 

24 93 

72 

6 7 5.1 •°  ̂ P. 

24  1  31       I  24       ;  99 75 9 8 
6.6 

#a.  p. 

24 

34.6 23.5 

87 

67 6 7 

•  a.  /^o  p. 

1        25  1  30.9  i  23.7  \  98 

1  72 

7 5 3.3 

1         25 

34.5 23.6 

93 69 

4 7 2.5 

•  p- 

1        26  1  30.5 23.2  1  98 
:    78 

9 5 

•  a. 

26 

34.4 

23 

96 68 

/ I 

d  a.  <,  p. 

1        27  1  31.5 23.5 
97 

'  70 

2 3 27 
34.7 

22.2 

93 

67 

5 

,     4 

28 
31.5 23.3 

97 

r70 

3 3 

28 

34.6 23 

97 

68 6 

i     5 

5.1 

pp. 

29 
31.6 23.6 

92 

1  67 

3 6 29 
34.2 

23.4 
96 

67 

6 

;     5 

•  a.  <  p. 
30 

32.2 24.3 97 
1  69 

7 8 

13 

•'  P- 

30 

34.4 23.3 

97 

75 0 

■     7 

OP- 

i        31  1  32.1 
23.4 95 ;    75 ^ 0 

.3 

31 

34.7 
23 

'  95 

66 7 

;    4 

d  a.  <  p. 

Mean 

Total 

31.5 23.9     92.8 i  73.3 5.4 6.7 

'  Mean 

Total 

34.1 23.4 

1  92.1 

|65.2 

5.8 

\    6.3 
1 

1 
79.8 

j   

34.9 1 
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SUMAY,  GUAM  (Ladrones  Islands). 

[0  =  13'»  24'  N;  X  =  144*'  38'  B] 

CALAPAN. 

[(^  =  13°  25'  N;  X  =  121'*  11'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. ^s  a 

Miscellaneous. 
Day. Tempera- 

ture. Relative humidity. Cloudiness. 

5ld 

Day. 

ii 
B B 

d sa 

:al ^na 
a 
03 

«5 

a a 

o3
* 

a 

p. 

^.s  a 

Miscellaneous. 

j 

I 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 
16 

17 
18 19 20 

21 
22 
23 
24 
25 
26 
27 
28 29 

30 
31 

Mean 

Total 

29.6 
29 
30 

29.6 
30.2 
30 
31 
30.8 
30 
30 
30 
30.4 
28.8 

30.4 28 

26 
30 
30 
31 
28.8 

31 
31.6 
31.4 
31.6 

31 29.8 

31 
29.6 

31.4 29.8 

30.4 

24.8 
24.2 

24 24.2 

24 23.8 

25.4 
26.2 
24.6 
24.8 

25.2 
24.2 
24.6 

24 23.6 
23.6 
24.2 
23.8 
25.6 
24.4 

23.4 
24.2 25 

24.2 24.2 
24 24 
24 

24.4 25.8 

25.6 

P.ct. 

92 93 

89 87 

92 95 
84 

84 
86 
87 

84 
86 

92 89 
87 
91 

89 92 

87 87 
93 
92 

87 87 
92 
87 90 

87 
84 81 
87 

p.ct. 

83 77 
77 

72 65 
74 

72 71 78 
78 
78 71 

84 
67 88 

92 
74 

76 67 
92 71 
69 
75 
65 

82 85 
71 

82 
68 

82 
71 

0-10. 

10 
10 

1^
0 

2 
7 
9 
9 
9 10 

10 
6 
7 

10 
10 

10 10 

1 
8 
1 
8 

10 
8 
7 10 

6 
8 

10 
2 
6 
2 

0-10. 

10 

10 4 
3 
3 
6 
7 
8 
9 
8 
9 
3 10 

10 
10 
10 
7 
2 
6 10 

7 10 

8 
3 
8 
8 
8 

10 
6 
8 
7 

mm. 

"i's' 

"2.5 

2 

3.8 
9.7 
2.5 

43.2 
2.5 

40.6 

11.4 
2.5 7.6 

4.1 
7.1 
3.8 

"ire' 

50.8 
"1^3' 

'35'6" 

4.6 

^p.
 

ma. 

O  a.  /-o  p. 

^°P. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 

!        20 

1        21 

22 
23 

!        24 

25 

;        26 

27 

i        28 

29 

j        30 

31 

31.9 31.7 31.5 
31 

31.4 
32.1 
31.5 
31.7 
32.3 32.5 

31.7 31.8 
31.4 

32.5 
31.5 30.7 
31 

31 31.6 
31.6 
33.1 

33 
33.3 

33 33.6 
33.5 
32.6 
32.8 

32.2 
32.2 
32.4 

°a 

23.8 
23.6 23.1 

22.5 23.8 

23 
23 
22.6 

22 
21 

22.4 
21.9 23.5 
23.5 23.6 
21.7 22.5 

19.6? 

23 
22.5 
22.6 
23.5 

23 
25 24.9 

24 

24.1 
23.5 23.5 
24.1 
23.5 

p.ct. 

91 

94 

97 
93 
93 

98 

95 
91 

91 

94 

93 
93 

95 

88 
95 
90 

94 

96 

96 

96 
96 

90 

85 
93 
97 
96 
98 

91 

98 

97 

96 

p.ct. 
51 

77 

76 

73 
67 
62 
64 

71 
76 
66 

71 

73 

68 

63 
75 

74 

76 

76 
70 
70 

66 

64 

57 
62 

54 
67 

70 

63 
68 
68 
67 

0-10. 
10 

9 
8 

10 
10 
7 
2 
9 
3 

10 

9 
9 
9 
6 

10 
8 

10 

7 

10 

8 
5 
2 
8 
9 
9 
9 

10 

9 
7 

I 

0-10. 

9 
9 
9 
4 

10 

7 
2 

'I 

7 
6 
9 
5 
9 
8 
8 
8 
9 

10 
6 
4 
4 
2 
6 
5 
8 
7 
9 
5 
8 
9 

mm. 
0.8 

"2.1~ 

2.2 
2.3? 

:::::: 
'1^8' 

8.1 
22.6 

.5 

9.7 4.1 

1 
M>   CP  p.                              i 

Tdp. 
Tdp. 

PP. 

f<  , 
7'p- 

r-  p  d  a.  1/°  p. 

/-^  a.  p. 

i^#^p. 
r2p. 0  ̂ p. 

07  p. 

d  a.  ̂   07  p. 
U7  07  p. 

Odp. 

dr^a.#Op. 

•  r3p. T  p  a.  VI.  cc?  p. 

•  r3P. 

Vb'  07  p. 

30.1 24.5 88.4 
76      1     7.4 

7.4  1   
Mean 32.1 23         93.9  1  67.9  1        8  i    7.1 

252.9 
i  Total i 

1   i.   i  _____ 58.4 
1      r     1 ■ 

VIRAC.                                                                                                   NUEVA  CACERES. 

[<^  =  13''  35'  N;  X  =  124°  14'  E]                                                             [(/)  =  13°  37'  N;  \=:123''  11'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^  c  a Tempera- 
ture. 

Relative humidity. Cloudiness. 
^Sa 

Miscellaneous. Day. 
a B 

ft 
B B 

Miscellaneous.    I  Day. 

•^a 

;^a U ^a 
a 

03 

CO 

a a 

03 
CO 

a 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 13 

14 15 16 

34 

34.1 

33^6 
34.1 
34.5 
34.5 
34.3 
34.5 
34.6 
33.8 
33 

32.1 
34.8 
34.6 
35.1 
33.2 
31.2 
32.6 

32.1 
32.2 
33.1 
32.8 
32.5 

32 
32.7 
31.9 
32.7 
32.9 
32.5 

25.6 
25.4 
24.7 
24.3 

25.4 
23.6 24 
24 

23.8 
23.7 
24.1 

24.4 
24.5 
23.4 
24.8 
23.4 
24.2 25 

24.2 
23.4 23.7 28 

23.5 
23.9 
23.2 
23.6 
24 

23.7 
23.5 
23.5 
28.8 

p.ct. 
94 
96 

97 
97 
94 

96 96 
96 

96 96 
95 
98 

97 
92 97 

94 
93 
93 
94 98 
99 
98 
96 
96 

97 97 
96 
96 

95 

97 
95 

p.ct. 
67 71 

67 76 
67 
58 
73 
60 

61 
66 

74 73 

72 

74 57 
65 
54 73 

74 69 
72 
69 

69 73 
73 
75 

74 
72 76 

92 
72 

0-10. 

3 
8 
7 
7 
9 
2 
1 
8 
7 
8 
9 
8 
5 
8 
7 
2 
9 
7 
9 
6 
2 
2 
8 
5 
6 
8 
5 
5 
2 
6 
8 

0-10. 

8 
8 
7 
7 
8 
3 
7 
9 
7 

8 
8 
5 
8 
8 
6 
5 
8 

10 
2 
3 
4 
6 
8 
8 
8 
9 
3 
4 
9 
7 

mm. 

"5^5' 

______ 
6.i 
3.8 

'07^  W    ̂    p. 

OO  Q7  ̂   p. 

<,    f"37p. 
OOa.#°^^2  ^p_ ooa. p.  <,  p. 
oo  a.  p.  ̂   p. 

®0<.P. 

<,  p. 

<,  p. 

®Op. 

<i  p. 
<,  p. 

<,  p. 

n-p. 

07°  viyO  p. 

<i   p. 

d#a.  07  <^  p. 

<,    07°  p. 
/-♦a.opo^p. ^o  p. d°  a.  <,  p. 

OO  a.  <  p. 

#°Td2o7^p. 

#0    <    07°  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

i        14 
15 

!         16 
17 
18 
19 
20 

;        21 

1        22 
i        23 24 

25 1        26 27 
28 

1        29 

'        30 

31 

°(7. 

32.6 
32.8 
31.5 

32.2 
31.7 
32.8 

33.6 

33.6 33.6 
33.2 33.6 

34.6 

36.1 33.6 

34.2 

34 

34.7 
33.6 
29.6 
34.3 

34.1 
33.6 
34.2 
33.5 

33.6 32.6 

34 
33.8 33.6 

31 

34.6 

°a 

24.8 
25.1 

24 
23.5 23.7 
23.6 
23.6 

24.4 24.3 
23.7 24.5 
24.3 
22.8 
23.9 
23.1 

'23'3' 

23.5 23 

22 

23 
22.1 
21.5 22.6 

22.2 
22.2 
21.9 

22.2 

22 

21.9 
21.8 

p.ct. 

95 

95 

97 

97 

96 
95 
95 

95 

95 

95 

93 
93 
96 

95 
93 
95 

93 

97 

98 

98 

97 

98 

96 

97 

97 
98 
97 
97 

98 

97 
97 

P.ct. 

69 
70 

72 

68 

70 

66 
66 
71 

67 

67 

64 

60 

55 
75 

57 

"59""
 

71 

87 

63 

81 
80 
64 

67 

68 
69 
72 
89 
87 
84 
80 

0-10. 

8 
9 
9 
8 
7 
5 
6 
6 
7 

10 

8 
8 
7 
8 
7 
8 
8 
8 
9 
9 
3 
3 
7 
4 
8 
8 
5 
7 
3 
5 
7 

0-10. 

6 
8 
8 
6 
6 
5 
5 

10 

8 
9 
7 
7 
5 
9 
5 

mm. 

"l~.T 

2.5 

8.1 

•°P. 

d  a.  #°p. 
da.#°p. 

dyp. 

17 18 19 

20 21 

22 
23 
24 25 

26 27 

28 
29 

30 
31 

8 
9 

10 

5 
7 
6 
8 
9 
9 
9 
8 
8 
8 
9 
8 

'ri'.V 

3.3 

"7.1" 
"5^6' 

"is's' 

2.3 21.6 

.5 

.8 

T°  •"  p. •°  a.  p. 

EE°a. 

dp. 

•°  a.  p. 

=°a. d#p. 

•°P. =°  a.  •  a.  p. 
•°P. 

•  Op. 
Mean 

Total 

33.3 24 95.8 69.9           6 6.7 

!|  Mean 

33.4  1  23.2  j      96 70.6       6.9       7.5  I   

  L  „ 17.3 

jl  Total 

j 
92.9 

1 i            !            1 
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BATANGAS. 

[0  =  13*'  45'  N;  X  =  121*'  03'  B] 

SILANG. 

[0  =  14**  14'  N;  X  =  120*'  58'  B] 

Tempera- ture. 
Relative 
humidity. Cloud 

iness. 

Day. 

•sa 
•RS 

a a S S 
03  3 

s  2 

aj 

d 

03 

Pi S-Q  ̂  

SH 

>\U 

«3 

(N CO 
<M 

a^ 

oa 
°a 

P.ct P.ct. 
0-10. 0-10. 

mm. 

1 32.9 22.8 97 

73 

9 7 

4.8 

2 33.1 
23.3 

96 
70 6 6 

3 32.8 
22.1 

97 72 6 6 
4 32.9 22 97 69 0 

5  , 2.3 

5 33.1 
23.3 

9-7 

75 
/ 7 

6 33.8 21.9 
95 

59 

6 5 
7 33.9 22.7 97 58 3 1 
8 

33.2 
21.9 97 63 0 6 

9 33.7 
21.8 

96 
61 3 6 

10 
33.8 22.7 

97 

64 

0 6 

11 

33.9 22.6 94 

62 

6 5 

12 
34.3 24.4 

84 
63 6 6 

13 
32.9 21.6 

95 

65 

5 4 

14 
33.5 22.7 95 67 5 6 

15 
33.9 22.6 92 75 4 7 

.  0 

16 34 
22.5 93 

82 

6 7 1.5 

17 

33.6 22.9 90 70 6 6 
1.3 

18 
33.3 

22.3 
93 6S 7 / 

4.1 

19 31.8 21.9 95 
68 

6 7 20 
33.9 21.8 96 

61 

4 5 ...._.. 
21 

33.2 
21.4 97 

71 

3 4 

22 
35.1 22 

97 

58 3 4 
23 34.2 

22.3 
96 51 5 4 

24 35.6 
22.3 

96 
49 4 5 

25 35. 1 
21.9 

93 

54 

4 6 
26 

34.6 
23.1 95 

58 

4 0 .3 

27 
34.7 

23.3 

92 
59 7 6 1 28 

33.5 23.1 
94 66 

3 7 

.3 29 35.7 
23.3 

96 

67 

5 6 
30 34.6 21.8 

97 87 

4 9 16 

31 
33.9 

22.1 

95 

62 

5 6 

.3 

Mean 33.8 
22.5 

94.9 65.4 

5.1 

5.  7 

Total 
1 

32.4 

s;  Miscellaneous. 

I  a.  /'°  p. 

•  a.  /-«  p. 

Tempera-  I    Relative    i  piondinP«5<?  ! 

ture.       i  humidity,    ̂ ^ouainess. : 

Op. 

^^v- 
Oa.  p. 

/^ 

p. 

/-^P. 

Tp: p.  p. 

/'•p. 

O  T  d  P- 
d.^a.^°T#p. 

Tp. 

n.  a. 

r^p- 
#  a.  p.  T  p. 

\  a.  p.  Tp. dp. 

H     C 

Ic^oj 
Pa 

Miscellaneous. 

mm. 

19.8 

14 

28.2 

y°  a.  #o  T°  p. 

d  a.  m^  T^  p. n  =  a.  #o  p. 

-Q-  =  a.  <,  p. 

d  a.  /-o  p. d  a.  \/°  a.  p. 
d  a. 

12. 7  !  /'°  a.  #  p. 

  i  11  =  a.  /Op. 
3.3  i#  p. 

  ;  /-Qa.  dT°p. 

  !  =a.  T°p. 
28.  7  I  #  JO  p.   ;  ii  =  a./^°r^p.j 

54:6  !  /'°a.#=  J^  P-    ̂ 

    /-^  p. 

-a  =  a.  /'°  p. 
-Q  =  a.  d   I  °  p. 
/-^  ̂ -  T°  p. 

-°  a.  <,  p. 

j   '  n  =  a. 
I   I  da.  /°p. 

'fo 

Mean  ;  31.5     21.9  ;  97. 

Total  !   ■   L__. 
.161.3 

SANTA  CRUZ,  LAGUNA. 

[0  =  14''    18'  N;  X  =  121°   25'  B] 

SAN  ANTONIO. 

[0  =  14°   22'  N;  X  =  121»   32'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

Is 

r-TtJD       ■ 

Tempera- 
ture. i    Relative 

1  humidity. Cloudiness. 

«5  5f 

^  £  a 

Day. 

~J] 

a Miscellaneous. 

Day. 

•^a 

ii 
a a 

■^a 

"c  a 

a a 2 a 
Miscellaneous. 

c3  P 

cS 

d 

ai 

Ph 

5-^ 

03  3 

03 

ft 

03 

d 

3.p« 

;^s ;^fc! 

-o 

s^ 

to      I 

(N 

Ph 

^B 
^a 

■o 

<M 

o a 

«    i 

°c. 

°C.   \p.ct. p.ct. 
0-10. 0-10. 

mm. 

°(7. 

°a 

p.ct. 
Pet. 

0-10. 0-10. 

mm.  ; 
1 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

29.5 

31 

30.4 
30.5 

31 

30.9 
30.2 29.6 

29 

30.6 

22.1 21.5 

21.5 21.8 

21. -8 

22.  2 21.5 

22 21.9 
22.3 

98 
98 

99 

98 

95 
96 

97 

94 

97 
95 

91 

82 

68 
78 

74 

68 
72 

73 
6S 

62 

m 
10 
10 
8 

10 
8 
8 
9 

10 
9 

8 
6 
5 
6 
8 
6 

4 
7 
6 

  1 

2 
2.5     *a. 3 14 

15.2 

.8 

•  p. 

r^  a.  #  p. 

D.  a. 
4 
5 '          6 

3.  6     ̂ -^m  a. 
i          7 

1 

!           8 : 
9 

' 
i        10 

11 

11 
12 
13 

30.3 29.8 
31.9 

22.4 21.8 

22 

93 

96 

97 

68 
64 

61 

9 
8 
8 

5 
6 
6 12 :      13 1 

i        14 
! 

T°P. 
T  d°  a.  ri  p. 

14 

15 

16 
17 

21.7 
21.6 

20.1 

19.2 

97 

88 
91 
96 

53 

70 
74 

69 8 
8 
9 

10 

8 
8 
8 
8 

3.3 

47 

27.9 

•  a. 

15 

""     ~   ! 

16 

                         ' 
7 
6 

•  a. 

17 9 
•  a.  ̂ ^  p. 

18 

31.9 65 8 8 2.2 
r^Tad°#rp.: 

18 

21.6 93 88 9 8 5.1 

•  P- 

i        19 33.1 
22 

92 74 8 

10 

3.6 O  d°  #  r^  p.        ; 

19 
21.3 

95 

84 

10 

9 3.8 

^p. 

i        20 32.8 21.8 97 

'  81 

3 8 28.2 

d^Op. 
20 

30.8 
19.8 

95 

H6 

7 7 
#  a.  r^  p. 21 32.5 21.9 94 

74 

3 7 

^p. 

21 30.6 
21.6 

93 

72 

2 9 

r^p. 

22 

34 

22.6 97 
1  55 

3 2 

'  a.  <  p. 

22 

31.8 
21.2 98 66 8 4 

i        23 33.9 
22 

96 47 2 2 

.6 

c  =^  p. 
23 

31.6 

21.8 

96 60 

3 4 
i        24 33.8 23.4 

90 

1  52 

2 2 d^a.'^p.           1 

24 

31.7 
21.3 

96 58 

2 4 
25 34.4 

22 

96 

;  47 

3 4 O  ̂   p.              I 

25 

32.4 21.5 
96 53 5 6 26 34.8 

23.6 
96 

1  58 

9 4 
a^°  ̂   p.             ' 

26 

32.5 20.5 96 63 10 8 

r\  a. 

27 

35 
23.5 

92 

1  60 

9 7 

•~P. 

27 

33.2 21. 2 

96 

58 5 2 

4.3 

28 

34.7 23.5 94 

i  72 

8 9 3.3 

OTa. 

28 
32.3 21.9 

98 

62 

10 

6 

•  a. 

29 

32 
23.5 

95 

1  84 

7 8 

^d°a.p.uy°<,p. 
29 

31 

20.5 
97 74 8 6 5.6 

#  a.  r^  p. 30 
33.2 

22.1 

97 i  63 

4 8 30 
31.2 21.3 

96 

68 8 3 
31 

Mean 

Total 

30.6 23 97 

'  72 

8 10 
2.3 O  d  a.  ̂   p. 

31 

Mean 

Total 

31 

21.4 

96 78 

7 « 4.1 

33.3 22.7  :  94.8 64.6 5.7 
6.4 

31 

21.4 
95.7 69.8 

7.9 6.3 

  I   t 
137.2 i 1 
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TARLAC. 

[0  =  15"  30'  N;  X  =  120''  35'  B] 

Tempera- ture. 
Day. 

03  S 

32.8 

31.8 
30.5 
32.7 

32 30 
33.9 
33.4 

32 33.9 
34.5 

34.2 
34.3 35 

33.9 
32. 5 

33.2 33 

32.9 
34.5 
34 
34.9 
34.8 

35 

I  35.5 
I  35.5 

35.4 
34.9 

35 35.  5 

31.2 

Mean 

Total 

°C. 

23  5 
24 
23.7 
24.1 

23.5 
22.6 

23.4 
22.7 
20.9 

22.4 
22 
22.3 
22.8 

24 22.2 

22.2 22.5 
22.5 
22.3 
22.5 
22.9 

22.4 
22.3 
23.2 
24.1 
24.1 
23.5 
23.1 
23.4 
22. 5 
23.8 

Relative     niondiness 

humidity,    
^^ouamess. 

P.ct 

97 

97 
96 
98 
97 

22.9.    96.5 

P.ct. 

85 

84 83 85 

74 

0-10. 

10 
8 

10 

10 4 

10 4 

10 

4 

10 

5 
5 
5 
2 
9 
9 
4 
4 

10 
5 
4 
2 
4 
2 
1 
9 
4 
8 
3 
2 
5 

0-10. 

9 10 

10 
10 
10 
10 
6 
7 
4 
9 
7 
6 
5 
4 
6 
4 
8 
6 
7 
5 
8 
2 
4 
4 
4 
4 
4 
5 
6 
4 

Jn  S 

2.3 

8.5 28.4 
7.3 

28.7 

17 

30.2 

2 1.5 

32.4 

1.1 
7.2 

6.3  i   

.  235. 5 

Miscellaneous. 

072  n  a.  r^  p. 

n  a.  n3  vi^°  p. 

-Q-Oa  r~3/'°^^ -Q=°a.ril/'°# d#p. 

#°  d°  p. 
=°  a.  T°  P- 

-Q-=°a.  C^/'°P• 
0  d°  a. . xi=°a. -a=°a.  <.°p. 
n.  =°  a.  d°  O  <^ 

  O  g^ 

H  =°  a.  r^°  #° =  a  doo/-© ^--^ea./^^^ 
O  a. ,/  •  O  p. 

O  0°  p. oz-^p. 
r^°  a.  p. 

r2  /-  •  p. 
o°p. 
•°  0°  p. 
r5°  •^  p. 
r^  L>^  •  p. 
^  r^°  p. 
•°  0°  p- 
•°  r^°  p. 

BALER. 

[<^  =  15°   40'  N;   X  =  121«  34'  EJ 

Day. 
Tempera- 

ture. 

;^a  I  ̂B 

32.5 
33 

31 

33.6 

33 
33.2 33.6 

33.5 
33.5 
33.5 34.8 
34.8 
34.8 

32.5 34.4 

34.8 

35.5 32.1 

36.7 
32.5 
32.6 

32 

32.3 32.3 
33 

32.5 
31.4 

32 
31.5 
32.2 
31.4 

2b.  i 25.4 25 

24 
25.6 
25. 4 

25.5 
26 

25.2 26.2 

26.4 

24 

24.8 

23.4 

23.7 
26.4 25 

24.5 
22.5 

23.4 23.4 
23.1 22.8 

23.3 
24 
24.5 

23.4 
24.6 

24 24.8 

Relative humidity. 

P.ct. 

82 

84 

83 
91 
80 
79 
83 
77 
68 

73 
76 

73 
78 

91 
91 
80 

77 

80 

88 

95 
91 

91 

94 
90 
91 
91 

92 
91 
95 
96 
96 

P.  ct. 

61 

i;  Mean  i  33.1 

1 1  Total  i   

24.5  I  85.4  i  63.1 

Cloudiness. 
!§a 

0-10. 

mm. 

10 
8 
9 
6 
3 
9 

0.8 
5 

10 

10 

10 

1 
6 
9 
9 

8 
7 
9 
9 

13.5 9 
9 
3 

1.5 

1 
2 
2 
5 

10 

7 ii.i 
4 1.5 
9 27.7 

10 

7      

  I  56.4 

Miscellaneous. 
u>'  p. 

vi/  p. 

r^2  (JO  ̂   p 
vu  p. 

dp. 

<P- 

Op. 

O  a.  p.  ( 

<  p. 

Op. 

<;p. 

e^p. 
T  a.  uv  p. 

^  p. 

Op. 
Op. 

SAN  FERNANDO  UNION. 

[0  =  16°  37'  N;  X  =  120°   19'  E] 

Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 
14 
15 
16 

17 
18 

19 
20 
21 

22 23 

24 25 26 
27 
28 

29 
30 

31 

Mean 

Total 

Tempera- ture. 

32.4 
29.4 

30.7 32.3 

31.9 
31.7 
32.4 
32.7 
32.6 

33.2 
33.1 
33.9 
33 
33 

33.2 
33.2 

32 32.4 
31.7 
32.6 
32.3 
32.1 
32.4 

34 33.8 
33.7 
34.3 
33.4 
34.5 
34.2 
34.1 

32.8 

^B 

24.3 
24.5 
24 
24 
23.4 
23.5 
24.7 
25.1 
24.4 
25.2 
25 
24.9 
25.2 
24.5 
23.7 
23.9 

24 
23 

22.8 

23 
23.6 
23.6 
22.8 

24.2 
23.6 
24.3 
24.6 
23.9 

23.4 
22.4 
24.1 

24 

Relative 
humidity. 

P.ct. 90 

92 
88 

P.ct. 
75 

84 75 

Cloudiness. 

0-10. 

2 
7 
3 
2 
4 

10 

7 
3 10 

2 
5 
2 
5 
1 
3 
2 

3.7 

353 

mm. 

11.2 
4.1 

11 
27.7 
3.7 

Miscellaneous. 

ECHAGUE. 

[0  =  16"  41'  N;  X  =  121"  39'  E] 

Day. 

a. 

•  p. 

a. 

•  p- 

a. 
a. 

d°<°#^p.| 

a. 
d°  #2  p. 

a. •°p. 
d ̂

a.                 i 

d' 

1 

Tempera- 
ture. 

g|l|| 

i^a  '  ̂B 
35.9 

34.4 34.8 

36 
33.6 

34.4 
35.5 
34.6 
34.5 
36.7 

36 
36.4 

37 

36.5 
35.4 
35.6 36.7 

35.4 35.6 

35.4 34.7 

34.9 
35.1 
3.5.9 

35.6 

36.1 
36.4 34.8 

35.2 

36.2 35.7 

35.5 

21.2 19.8 
20.6 

20.3 
19.5 20.8 

21.3 
20.6 
18.9 

19.5 20.5 
20.7 
21.9 21.6 

19.9 

20.2 20.8 
20.9 
19.6 
19.1 
19.7 
18.6 
21 
21.1 20.8 
20.3 

21.2 17.8 
19.9 

21.1 

19.7 
20.3 

Relative humidity. 

P.ct. 

97 

97 

P.ct. 

53 

59 

62 

54 
64 

60 

59 

56 

56 
50 

49 

50 

52 

53 

56 

56 

53 

62 

51 

53 

54 

.53 

50 

50 
56 

52 

50 

53 
55 

54 

50 

54.4 

0-10. 

3 
6 

10 
9 
7 
9 

10 
7 

a 

Ic'goS 

0-10. 

6 
9 
8 
7 
7 
6 
6 
9 
8 
7 
4 
3 
5 
5 
6 
6 

mm. 2.8 
4.8 

6.6 

.3 2.8 

10.7 

4.1 
2.5 

9.4 

19.6 

6.9 

62.5 

142 

Miscellaneous. 

112  0=^  a.  r^  d2  p. 

=2  0^a.r^#°d° 

=""  a.  O  p. 

-Q.^Oa.O/'dSi 
=  a.  O  d2  #  p. 

=2a.i:^d°rAp. 

n2=a.r32^od2 
=  C'a.O''Op. 
nP  a.  O  a.  p. 
112  a,  C°  p. 
-CL20°©2a.Op. -a=^  O  a.  O  p. 

rL2  =  Oa.O'p. /'°a.p.r^#2p. 

C^a.r^O°dV° 

OC/^P- 

-Q-^e'aOr^i 

0°T°a  0/'°C 

=  Oa.O<i°Z° =0°a.r^2^°#° 
=or  5^'-°#  v° =  a.  02  ̂   p 

=  a.  m  r^  p. 
/■°a.l-3/^d°# 
/-o  a.  O  d°  p. 

0/'°a-0=^d0p. 

^a.O^^/T" 

=  T°a.0^r^^ 112^2  joa.f^p. 

-a^  =  a.  r^^vo^ 
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CANDON. 

[(^  =  17"   12'  N;   X  =  120*  26'  E] 

LAOAG. 

[</)  =  18*  12'  N;  X  =  120°  35'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

cio3 Miscellaneous. 

Day. 

Tempera- 

ture. Relative humidity. Cloudiness. 

if. 
C*|a3 

•^a 

M S a a a 

'Sa 

•pa 

a a a a 
Miscellaneous. 

|;^i 
i^a 

03 

03 
CO 

03 

c3  3 ;^a 

SI 
03 

«5 
p. 

03 

ft 

(M 

"5.0  0 

05 

1  °c. 

°c. 

P.ct. P.ct. 

0-10. 0-10. mm.  1 

°c. °(7. 

p.ct. 
P.ct. 

0-10. 0-10. 
mm. 

1  1  30.7 

25 

84 

71 

0 8 
26.7 

ii-^^^Z-a.  #2  -|-o 

1 
31.3 23.3 

94 73 1 6 JD.  2  a.  /'o  q:?  p. 

2  1  30.8 

25 

85 

78 

10 

10 
27.4 •2T^u>^°a.#°^p. !           2 28.9 

24.7 93 

88 

3 1 16.5 
3     29.4 

24.5 90 

78 

8 9 7.4 

=d/-°a.#^r3p. 
3 

30.3 23.4 

92 84 

3 10 

5.1 

4  1  29.7 24.8 87 
76 4 9 

2.8 

=T°a./"#°p. 
4 32.3 23.2 97 78 

10 

10 52.1 

5  1  30.7 
24.4 85 69 « 7 

29.5 -a=a.  /"^d^p. 5 
31.8 23.1 

94 

70 

7 4 9.7 
6 30.4 

24.5 88 

72 
y 7 10.9 #  =  ̂ °a.dp. 6 32.2 23.4 

94 

72 

10 9 

•°p. 

n  a.  /o  #  p. 
/'o  d  a.  /'°  #  p. 7 30.6 25.9 

85 73 9 8 
#da.j^°dp. 

7 
31.8 

24.5 

94 

68 

6 5 5.3 8 31.4 26.4 
80 

69 7 8 

--:=^^-^°p- 

1          8 
31.3 

24.7 

93 

69 

8 5 1.5 
9 31.4 

25 
74 65 9 7 

i          9 

31 24 

84 

66 8 9  1     1.8 

/'°  a.  p.  #  p. 

10 
32.2 26.1 

80 63 
8 9 

  1  /°a. 1        10 

31.3 
25.6 

83 66 10 10      

/-°p. 

/-°  a.  p. 

/°  a.  p. 

n  a. 

11 31.5 26.4 
76 

65 8 7   1  /°a.p. 

11 

32.4 

24.5 

87 63 6 

4  i   

12 31.6 25.9 81 67 4 8   ,  ii  =  a. 12 
32.5 23.4 

91 57 2 
2  '•  _ 13 

31.4 
26.8 

81 

70 
9 8 

  ^  n  =  a.  <  p. 
13 

32.8 
23.7 

92 62 2 
6    _     _. 

14 
31.1 

26.5 

84 72 
0 

8    ; 

     i  xi2=2a.  f^dp. 

14 

32.6 

24.4 
96 68 

3 5 

112  a. 

15 
31.5 25.6 84 

68 
4 

5      1 
  :  112=2  oa.<p. 15 

32.8 23.3 
87 

59 3 3 

na. 
16 

31.1 25.1 
86 

73 5 

6      i   1  ii  =  a./'°<^p. 
33.5  1  n.=^°6ni°m" 

16 

32.6 
23.2 

84 63 4 6 

n  a. 

17     31 25.1 85 

66 

9 

8      ' 

17 33 

23.6 

92 

63 

4 7 

n.  a. 

18 

30.7 
25 

87 

77 

4 9 
  1  •2  =  a.T°dp.. 

18 

32.9 
23.7 

94 

62 

2 8 2 
n  a.  f  "3  0  p. 

19 
30.3 24.5 88 

76 

6      , 5      1 
5.1  i  ii=a.O#"p. 

1        19 32.7 

23.6 

92 

66 

3 6 

n  a.  ru  p. 
20 

30.4 24.5 
86 

72 

9 

9      ' 

  :  ®2a.p.  <^  p. 

6. 9  1  n.=A.  T°^°#P. 

1        20 
32.4 

24.2 

92 

69 8 8 

1.5 

r^#p. 
21 

30.5 24.5 86 71 
4      1 

8      1 

21 

31.8 

22.9 93 

67 3 7 

17 

J3.  #  a.  O  •  p. 
22      24.8 83 

69 

0      1 0 
5.6  1  il=a.r>or^o# 

22 
32.3 23.1 

90 

69 3 4 

r~3  p. 

23  1   25.5 83 
70 

1         ! 
0 

1  rL=a.  T°'^°^° 

23 

33.4 

23.7 
96 65 0 3 

na. 

24  '   
25.6 84 

71. 

0      i 
0 

1.3     ;     112=2,^,200^0 

24 
33.3 24.3 

96 

67 

0 

.8 
-0.2  a.  T  #  p. 

25      24.9 83 
64 

0 1   '     112^2  JO^O(l^ 

25 
33.8  1 

22.6 
96 59 0 5 1.3 

-CL  a  r^  •  p. 26 
25.9 

84 
66 

4      j 

1 
  1  n  =  a.  rii°  d  p.  ' 

26 

33.6  i 
24.1 

95 61 0 3 

jCl2  a.  r;3  p. 

27 
26.2 

81 
66 8      1 1 

  I  n^a.  0^2(3 p   i 

27 

33. 5     24. 4 

94 

63 0 5 

ja  a.  r^  p. 
28 

25.8 

81 72 

6      i 
0   i  ii°=°a.  r°dp.  ! 

28 

32. 8     23. 5 91 64 1 5 15.2 
-Q-  a.  r4  •  p. 

29 
24.2 

83 62 

0 1      : 
  '  112^2  T-od^o^  : 

29 32. 4     22.  .5 94 

64 

0 3 
n  a.  r;3  -^  p. 

30 24.8 
83 63 

0      1 

0 
  :  il2=2a.]7^p.    : 

30 

34      1  23.5 96 63 0 4 

.8 

n  a.  r^  #  T  P- 

31 26.4 83 64 

4       , 

1 

il2  ̂ 2    T-o  a. 

1 
: 

31 

Mean 

33.3  1 
32.4  1 

24.2 96 63 1 6 

112  a.  J  p. 

Mean 30.9 25.3  1  83.5 
69.6 

5.1  1 

5.6 23.8 92.3 66.8 

3.6 

•     6L___„ 

Total   !   !   L__.„ 157.1  ; 

Toal   1 

i 130.6 

!         i         i ' 
i                                            ! i i            1 

SANTO  DOMINGO. 

[</>  =  20°   28'  N;  X  =  121''   59'  E] 

Day. 

10 
11 

12 13 

14 
15 
16 
17 
18 19 
20 
21 
22 
23 

24 25 
26 

27 28 

29 

30 
31 

Mean 

Total 

Tempera- ture. 

'sa 

03  P 

:^a 

29.9 

30.2 
30.4 
30.7 
30.3 
30.1 
29.9 

30.2 
27 
29.6 
29.3 
29.9 

30.4 
30.4 
30.1 
30.1 
30.9 
31.1 
31.3 
31.1 
81.4 
31.4 
31.2 
32. 2 
31.9 
32. 3 
32.3 

32.1 
32.8 

32.3 
32.4 

30.8 

:^a 

26.7 
26.5 

26.2 
26.2 
25.7 
23.9 
24.2 

25.4 
23.1 
23.7 
24.1 

26.9 
26.9 
26.7 
27 
26.9 

27 27.1 

24.3 
23.7 
24.2 

24.2 
24.1 
23.5 
23.2 
23.9 
24.7 
24.2 
23.8 
24.3 
24.5 

25.1 

Relative 
humidity. 

P.ct. 

87 86 
89 

87 88 

87 90 90 

93 

89 
87 84 
86 86 

87 
82 

84 85 
94 91 
95 

92 
92 
91 

91 
92 90 

P.ct. 
11 
79 79 

77 83 

79 

94 79 

93 
83 
84 
77 77 

77 
77 
75 76 

71 
75 75 
73 
71 

81 66 

76 

67 66 
68 

64 

68 

65 

75.9 

Cloudiness. ! 

'^,.S  a  i  Miscellaneous. 

a3X!<X): 

05       ! 

0-10. 

1 
7 
4 
8 

10 
8 

10 
6 

10 
10 10 

mm. 

  I  /'°a.p.=  p. 
1      !  /'°a.p.dp. 

____!  ̂ oa.p.Z-op. .  8     i/°  a.  p.  d  p. 
7.6  i  /'°a.p.#2^2p_ ^  "     /'d°a.=  /'#p. /'°da./'#p. 

/'°da.=  /-#p. 

,/°T«^a./#<2 

12.9 14 

32.5 

105.4 

6.7 

.2 

1.3 

1.7 

i/  d  a.  p.  =  p. d  a.  ̂ °  a.  p. 

i/°a.p.  =2  p, ^°  O^a.  /-o^p. 
/'°  a.  p.  =  p. 

t/'°a.p.  =  p. 

/'°  a.  p. 

/-°a.p.=  <op 

pV'^a./'°=<^2^ 
jD.2a.  p.  <op.    j ii2  a.  p.  I 

iD.2va.p°<|°ii2p 
n^vsi.  ̂ °ii2p^ 112  V  a.  d  xi2p^ 

v  a.  112  a.  p. n.  d°  ̂ °a.  ii2p, 

va.  ii2a.  p. 

n  V  a.d°  112  p. 
#°  r°va.  =ii2p. 
na.  p.  =  p. 
d  a.  112  a.  p, 
n  a.  =  p. 

5.5  i     5.8 

.  218. 2 



SEISMOLOGICAL  BULLETIN  FOR  AUGUST,  1909. 

By  Rev.  Miguel  Saderra  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

4,  4^  29"\  Northeastern  Mindanao.  Earthquake  of  intensity  IV^  perceptible  throughout  the 
quasi-peninsula  of  Surigao  and  Butuan.  Its  origin  was  probably  in  the  region  east  of  the  Butuan 

Bay.     The  phenomenon  was  accompanied  by  an  unusual  noise  which  resembled  that  of  a  wind-squall. 
12,  19.^  24"^  55^*  Agusan  River  Valley  (E  of  Mindanao).  Earthquake  of  intensity  V  and 

long  duration.  The  epicenter  was  situated  in  the  northern  part  of  the  valley,  near  parallel  18° 
20'  latitude  north.  In  Butuan,  at  a  distance  of  60  kilometers,  the  intensity  was  lY,  and  the  dis- 

turbance was  felt  throughout  almost  the  whole  of  eastern  Mindanao.  It  was  registered  by  the 

microseismographs  of  Manila  and  Batavia,  and  pre  sumably  also  in  the  other  observatories  of  the  Far 
East. 

13,  18^  21""  41^*  Agusan  River  Valley  (E  of  Mindanao) .  Earthquake  of  intensity  IV,  having 
the  same  origin  as  the  preceding.     It  was  likewise  registered  at  Manila  and  Batavia. 

13,  20^  45^.  Davao  (SE  of  Mindanao).  Oscillatory  earthquake.  Direction  SE-NW;  force 
IV;  duration  15  seconds. 

14,  8^  52°^.     Agusan  River  Valley.     (E  of  Mindanao).     Earthquake  of  intensity  III. 

14,  19^'  45^.  Davao  (SE  of  Mindanao).  Oscillatory  earthquake.  Direction  SE-NW;  in- 

tensity lA^;  duration  10  seconds.     Kepeated  at  20^  25"^  with  the  same  direction  and  intensity. 
18,  22^  5'^.     Agusan  River  Valley  (E  of  Mindanao).     Earthquake  of  force  III. 
21,  4^  5°".  Samar  Island.  Earthquake  of  intensity  IV,  whose  center  must  be  sought  in  the 

Pacific  Ocean,  close  to  the  northeastern  coasts  of  the  island.  It  was  felt  clearly  in  all  the  towns  in 
the  north  and  east  of  the  island,  but  not  in  those  of  the  south  and  southwest. 

23,  8^  35"^.  Agusan  River  Valley.  (E  of  Mindanao) .  Earthquake  of  force  III,  with  a  repeti- 

tion at  18^  of  intensity  IV. 
26,  9^'  49°^  27'.*  Southern  Luzon.  Earthquake  of  intensity  III,  perceptible  in  the  Provinces 

of  Eizal,  Cavite  and  Batangas.     Its  origin  lay  near  the  southwestern  coast  of  Luzon. 

28,  8^  50"^.  Butuan  (N  of  Mindanao).  Oscillatory  earthquake,  accompanied  by  subterranean 
rumblings.     Direction  ISTNE-SSW;  intensity  IV;  duration  very  short. 

30,  4^  11°".  Northeastern  Mindanao.  Earthquake  of  intensity  IV,  perceptible  throughout  the 
quasi-peninsula  of  Surigao  and  Butuan.  Its  epicenter  was  identical  with  that  of  the  earthquakes  of 
the  4th  and  28th,  situated  on  the  eastern  shore  of  Butuan  Bay.  All  three  earthquakes  were  of  local 

origin,  the  seat  of  disturbance  lying  at  a  very  shallow  depth;  the  shocks  being  presumably  due  to 
displacements  or  to  the  formation  of  a  fault  in  the  limestone  layers  which  characterize  these  coasts 
and  the  neighboring  mountains  as  far  as  the  west  shore  of  Lake  Mainit.  This  region  is  frequently 
spoken  of  as  the  seismic  center  of  Lake  Mainit.  The  number  of  earthquakes  with  intensities  V, 
VI  and  even  VII  which  have  originated  there  without  being  registered  by  the  microseismographs 
either  at  Manila  or  at  the  observatories  of  Zikawei  and  Batavia,  the  nearest  to  the  epicentral  region 
except  Manila,  is  already  quite  considerable. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  ia 
stated  as  indicated  by  the  microseismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been 

registered  by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers 
who  sent  the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one 
hundred  and  twentieth  meridian  east  of  Greenwich. 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight  =0»».] 

No. 

1 
157 8 

158 12 

159 13 

160 14 

161 15 

162 

18 

163 19 

164 

20 

165 22 

166 

26 

167 
26 

168 

27 

169 
28 

170 29 

171 29 

Beginning. Maximum  range  of 
motion. 

Component. First     ; 

prelimi- 
nary    ! tremors.  ; 

Second 

prelimi- 

nary 

tremors. 

NNW-SS-E WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 
NNW-SSE 
NNW-SSE 
WSW-ENE 
WSW-ENE 

h.  m.  s. 
5  48  53 
5  48  53 

19  24  55 
19  25  00 
19  24  56 
19  25  01 
18  21  41 
18  21  57 
18  21  41 
18  21  57 
14  36  15 
14  36  18 
14  36  15 
14  36  20 
17  19  17 
17  19  17 
8  49  35 
8  49  36 
8  49  36 
8  49  36 23  59  36 

23  59  36 

8  11  50 
8  11  50 
0  03  29 
0  03  29 
9  49  26 
9  49  29 
9  49  27 
9  49  29 

23  10  10 
23  10  10 
17  42  47 
17  42  50 
10  01  26 
10  01  26 
18  32  20 
18  32  29 
18  32  20 
18  32  29 
19  11  51 
19  11  54 

19  11  51 
19  11  54 

h.  m. 

Princi- 

pal 

portion. 

j   Am-  j 

TT„,,_     I    pli-      Pe- 

^^^"^^    I  tbde  i  riod. 

i  (2a.)  I 

End. 

In- 

I   stru- 

!  ment. 

Remarks. 

h.  m.  s.  \  h.  m.  s. 
5  49  10  I  5  49  14 
5  49  09  I  5  49  12 

19  28  26 

19  26  59 
19  27  06 

mm.  s. 

0.03  I  2.4 
.04  I  1.8 

.06  i  2.4 
19  29  16         .  09  I 
19  28  27         .  33  I 

2.2 

8.1 

h. 

m. 

5 52 
5 

52 

20 

15 

19 

55  ! 

20 12  i 

14  40  43 
14  40  24 
14  40  40 
14  40  48 

8  57  39 
8  57  53 
8  57  43 
8  57  54 

14  45  13 
14  45  18 
14  45  21 
14  45  21 
17  19  35 
17  19  35 
8  57  47 8  58  19 
8  57  46 
8  58  00 

23  59  51 
23  59  51 
8  11  55 
8  11  55 
0  03  45 
0  03  45 
9  49  46 
9  49  46 
9  49  43 
9  49  48 23  10  26 

23  10  27 

14  45  53 
14  45  58 
14  47  36 
14  48  20 
17  19  37 
17  19  50 
8  58  00 
8  59  11 
8  58  06 8  58  36 

23  59  54 
23  59  55 
8  11  56 8  11  56 

0  04  09 
0  04  09 
9  50  07 
9  50  34 
9  50  23 
9  50  47 

23  10  37 
23  10  35 

.02 

.31 

.02 .43 

.10 

.07 .10 

.12 .06 

.24 .03 

.03 

.22 

.32 

.12 

.10 
1.75 
.91 

1.52 

2.87 .09 .13 

9  I 

2.2  ! 

2.4  1 

2.4 

9  I 

2.4  I 

8.4  \ 1.2  1 1.6  j 

2  I 

1.8  ! 

2.4  
' 

2.4  i 

2.4  i 

8.4  
' 

2.4  \ 

9.6  : 

1.2 2.2 

20  10 

18  49 
18  A& 
18  50 

18  46 15  53 
15  58 15  57 
15  54 

24 
24 
24 9  30 

9  24 
9  30 
0  02 0  02 

18  36  08 
18  36  13 
18  36  03 
18  36  09 

18  39  29  ;  18  41  51  i 
18  39  26  I  18  41  59  ' 18  39  30  I  18  42  00  | 
18  39  32 
19  13  12 
19  13  17 
19  13  12 
19  13  19 

18  42  12 
19  14  00 
19  13  25  ; 19  13  17  I 

19  13  27  I 

.01  i 

.02  i 

.01  1 

.03 

.26 

.31 

.53 

.67 

8.8  ! 

9 

2.4 

4.8 : 

2.4  i 

9  : 

0  08 
0  08 
10  17 
10  13 

10  *17 

10  13 
23  13 
23  13 
18  04 

18  02 
10  21 
10  21 
19  09 
19  05 
19  09 
19  07 

19  32 19  30 
19  31 
19  30 

V.M. 
V.M. 
V.M. 
H.P. 

V.  M. H.P. 

V.M. H.P. 

V.M. 
H.P. V.M. 
H.P. 
V.  M. 
H.P. V.M. 

V.M. 
V.  M. 
H.P. 
V.  M. 
H.P. 
V.M. 
V.  M. 
V.M. 

V.  M. V.  M. 
V.M. 

V.M. H.P. 
V.  M. H.P. 

V.M. 
V.  M. 
V.M. H.P. 

V.M. V.  M. V.M. 

H.P. V.M. 

H.P. 

V.  M. H.P. 
V.M. 

H.P. 

Earthquake,  V  in  the  Agusan  River Valley. 

Earthquake,  IV  in  the  Agusan  River 
Valley. 

Earthquake  at  Gifu  (Japan). 

Vertical  Component  0.05  mm. 

V.  C.  0.01  mm. 

V.  C.  0.21  mm. 

V.  C.  0.02  mm. 

V.   C.  0.32  mm.   Earthquake  in   the 
southern  part  of  Luzon. 

V.  C.  0.04  mm. 

V.  C.  0.02  mm. 

V.  C.  0.01  mm. 

V.  C.  0.04  mm. 

Instrumental  constants. — Vicentini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  L50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.6  seconds;  WSW-ENE  pendulum, 
T=9.9    seconds.     Magnification   of   the    record:    NNW-SSE,   15  times;   WSW-ENE,   15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 
stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  w^est  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 
Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINASJ 

4,  4^  29°".  NE  de  Mindanao.  Temblor  de  tierra  de  intensidad  lY.  Fue  perceptible  en  toda  la 
cuasi-peninsula  de  Surigao  y  en  Butiian :  su  origen  probablemente  se  hallaba  en  la  parte  oriental  de 
la  bahia  de  Butiian.     Acompanole  de  un  rnido  extrano  semejante  a  una  rafaga  de  viento. 

12,  19^  24^  55^*  Valle  del  Rio  Agusan  (E  de  Mindanao).  Temblor  de  tierra  de  intensidad 

y  y  de  larga  duracion.  Su  epicentro  se  hallaba  en  la  parte  N  del  Yalle  hacia  el  paralelo  18°  20' 

lat.  IST.  Tuvo  intensidad'  IV  en  Butuan  distante  unos  60  kms.  y  fue  perceptible  en  casi  toda  la  parte 
oriental  de  la  Isla.  Eegistraronlo  los  microseismografos  de  Manila  y  Batavia,  y  es  de  suponer  que 
tambien  los  demas  Observatorios  del  Extremo  Oriente. 

13,  18^  21^  41^*  Valle  del  Rio  Agusan.  Temblor  de  tierra  de  intensidad  IV:  su  origen  fue 
el  mismo  que  el  del  precedente.     Eegistraronlo  tambien  los  seismografos  de  Manila  y  Batavia. 

13,  20^  45°^.  Davao  (SE  de  Mindanao).  Temblor  oscilatorio ;  direccion  SE-NW,  intensidad 
IV,  duracion  15^ 

14,  8^  52°^.    Valle  del  Rio  Agusan  (E  de  Mindanao).    Temblor  de  tierra  de  intensidad  III. 
14,  19^  45^.    Davao  (SE  de  Mindanao).    Temblor  oscilatorio,  direccion  SE-NW,  intensidad 

IV,  duracion  10^    Eepitio  a  20^  25°"  con  la  misma  direccion  e  intensidad. 

18,  22^  05^.    Valle  del  Rio  Agusan  (E  de  Mindanao).    Temblor  de  tierra  de  intensidad  III. 
21,  4^  05°".  Isla  de  Samar.  Temblor  de  tierra  de  intensidad  IV:  su  origen  debio  hallarse  en 

el  Pacifico,  cerca  de  las  costas  NE  de  la  isla.  Fue  muy  perceptible  en  todos  los  pueblos  del  N"  y  E 
de  la  isla,  pero  no  en  los  situados  en  la  parte  SW  y  S.  • 

23,  8^  35°^.  Valle  del  Rio  Agusan  (E  de  Mindanao).  Temblor  de  tierra  de  intensidad  III. 
Eepitio  a  18^  con  intensidad  IV. 

26,  9^  49^  27^*  S  de  Luzon.  Temblor  de  tierra  de  intensidad  III.  Fue  perceptible  en  las 
Provincias  de  Eizal,  Cavite  y  Batangas.     Su  origen  se  hallaba  cerca  de  la  costa  SW  de  Luzon. 

28,  5^  50°^.  Butuan  (N  de  Mindanao).  Temblor  oscilatorio,  direccion  ISTNE-SSW,  intensidad 
IV,  duracion  muy  corta.    Fue  acompanado  de  ruido  subterraneo. 

30,  4^  11°^.  NE  de  Mindanao.  Temblor  de  tierra  de  intensidad  IV.  Fue  perceptible  en  toda  la 
cuasi-peninsula  de  Surigao  y  en  Butuan.  Su  origen  era  el  mismo  de  los  temblores  de  los  dias  4  y 
28;  situado  en  la  costa  oriental  de  la  bahia  de  Butuan.  Tanto  este  como  los  dos  citados  fueron  de 

origen  local  y  poco  profundo,  probablemente  algtin  derrumbamiento  6  la  formacion  de  alguna  falla 
en  los  bancos  calizos  que  caracterizan  dicha  costa  y  montes  vecinos  hasta  las  playas  occidentales  del 
lago  Mainit.  Son  ya  numerosos  los  casos  de  temblores  de  intensidad  V,  VI  y  aun  VII  originados 
en  esa  region,  designada  frecuentemente  con  el  nombre  de  epicentro  del  lago  Mainit,  y  no  registrados 
por  los  microseismografos  de  Manila  ni  por  los  de  los  Obsen^atorios  de  Zikawei  y  Batavia  que  son  los 
mas  proximos  despues  de  Manila. 

REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos  registros. 

^La  intensidad  de  los  terremotos  se  indica  conforme  k  la  conocida  escala  de*De  Rossi-Forel.  Cuanto  §l  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los  hayan 
registrado,  distingui^ndola  por  medio  de  un  asterisco  (*) .  En  easo  eontrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Archipi^lago 
que  es  el  del  meridiano  120°  E  de  Greenwich. 





NOTE   ON    THE    FREQUENCY   OF   LOCAL    EARTHQUAKES 
RELATION  WITH  ATMOSPHERIC  PRESSURE 

IN  MANILA,  1902-1908. 

IN 

As  ''local  earthquakes'^  I  designate  all  the  so-called  "instmmentar'  earthquakes^  whose  records, 
as  traced  by  the  Vicentini  microseismograph,  show  that  their  point  of  origin  was  in  the  locality  or 

very  close  to  it,  and,  moreover,  a  few,  not  exceeding  3  per  cent,  which  w^ere  perceptible  over  a  very 
limited  area  around  Manila,  for  instance,  in  Eizal  Province.  All  these  disturbances  are  character- 

ized by  their  large  vertical  component,  the  absence  of  appreciable  preliminary  tremors,  and  a  relatively 
short  duration.  In  this  class  have  not  been  included  those  quakes  which  proceeded  from  known 
epicenters  on  the  Island  of  Luzon,  even  though  their  records  showed  the  characteristics  mentioned, 
as  usually  happens  during  the  aftershocks  of  violent  earthquakes  which  originate  on  the  island,  at 
distances  of  100  to  200  kilometers  from  Manila. 

During  the  seven  years  under  consideration  (1902-1908)  796  of  such  local  or  instrumental  dis- 
turbances have  been  recorded.  It  must,  however,  be  stated  that  the  observations  for  1902  comprise 

only  the  ten  months  March  to  December,  as  the  Vicentini  microseismograph  then  acquired  was  not 
fully  installed  and  in  working  order  until  the  middle  of  February. 

The  following  table  shows  the  hourly  distribution  of  these  796  tremors,  together  with  the  daily 

variation  joi  atmospheric  pressure  in  Manila^  the  latter  being  deduced  from  eleven  years'  observa- 
tions, which  period  is  sufficient  to  yield  a  very  close  approximation  to  the  true  value  of  the  normal 

oscillation. 

DIURNAL  VARIATIONS  OF  THE  FREQUENCY  OF  EARTHQUAKES  AND  THE  BAROMETRIC 
PRESSURE,  IN  MANILA. 

j  Earthquakes  (1902-1908). 
Normal  atmospheric  pressure 
deduced  from  eleven  years. 

Hour  interval. Frequency. 
Hour. 

Barometric 

height.i 
a.  m. a.  m. 

mm. 

0-1 34 1 
700+59.  30 

1-2 
30 

2 58.95 2-3 

34 
3 58.73 

3-4 

33 
4 58.71 4-5 

30 
5 58.89 

5-6 
27 

6 
59.22 6-7 29 7 
59.64 7-8 

34 

8 
60.01 

8-9 
28 

9 60.19 9-10 

37 

10 
60.09 

10-11 
43 11 59.76 

1       11-12 
30 

Noon. 59.26 

p.  m. 

p.  m. 

0-1 31 
1 58.59 

1-2 

34 

2 58.04 

i          2-3 
29 3 57.72 

3-4 
25 4 57.72 

i         4-5 39 
5 57.  97 

5-6 34 6 58.37 
6-7 

43 
7 58.83 

i         7-8 

42 8 59.29 

1         8-9 

28 
9 59.68 

1         9-10 
29 

10 
59.89 

10-11 
32 11 

59.87 
11-12 

j 

41 Midnight. 59.63 

^Reductions  to  standard  gravity  = —1. 72  mm.  (not  applied). 
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Figs.  1,  2,  and  3  of  Plate  XII  are  graphical  representations  of  the  mean  daily  variation  in  the 
frequency  of  instrumental  earthquakes  and  the  atmospheric  pressure.  Fig  1  shows  the  mean  daily 
frequency  by  hours.  Two  principal  maxima  and  minima  and  one  secondary  maximum  and  minimum 
are  clearly  expressed.  Summing  up  the  earthquakes  to  form  three-hour  periods,  we  arrive  at  the 
result  laid  down  in  the  curve  of  fig.  2,  while  fig.  3  represents  the  normal  mean  of  the  daily  oscillation 
of  atmospheric  pressure. 

The  parallelism  between  the  curves  of  figs.  2  and  3  is  startling.  It  proves  that  at  Manila  -the 
highest  pressures  are  more  favorable  to  the  occurrence  of  instrumental  earthquakes  than  low  pres- 
sures. 

The  reason  of  this  parallelism  seems  to  lie  in  the  fact  that  these  local  earthquakes,  beyond 
doubt,  have  their  origin  at  very  shallow  depths,  whence  their  frequency  may  be  closely  connected  with 
the  daily  changes  in  the  vertical  pressure  exercised  by  the  atmosphere  upon  the  crust  of  the  earth. 

This  is,  at  any  rate,  the  opinion  of  the  eminent  seismologist,  Prof.  F.  Omori,  expressed  in  his  "Notes 

on  the  Secondary  Causes  of  Earthquakes,''^  published  in  1908.  In  this  paper  the  reader  will  find 
a  graphic  description  of  the  manner  in  which  the  variations  in  atmospheric  pressure  must  have  a 
tendency  to  produce  new  fractures  or  to  modify  those  previously  existing  in  the  horizontal  layers 

of  the  earth's  crust,  subject  to  lateral  compressions,  and  thus  give  rise  to  instrumental  earthquakes. 
In  paragraph  5  of  the  paper  mentioned,,  the  distinguished  seismologist  investigates  the  rela- 

tion between  the  daily  variation  of  atmospheric  pressure  and  the  hourly  frequency  of  the  "^^jinari" 
(subterranean  noises,  retumbos)  observed  at  iVrima,  1899-1900;  while  in  paragraph  6  he  institutes 

a  comparison  of  atmospheric  pressui'e  and  the  instrumental  earthquakes  registered  at  the  Central 
Observatory  at  Tokyo  during  the  period  1877-1899.  In  both  cases  the  result  is  the  same:  a  curve 

of  frequency  almost  parallel  to  that  of  the  atmospheric  pressure.  iVlthough  Professor  Omori's  paper 
on  the  secondary  causes  of  earthquakes  has  suggested  to  us  the  present  notes,  we  are  unable  to  follow 

him  in  the  interesting  comparison  which  he  makes  in  paragi^aph  7  between  the  rainfall  and  local 
earthquakes,  as  regards  Manila,  as  our  series  of  observations  does  not  extend  over  a  sufficiently  long 

period. 
As  regards  the  earthquake  noises  (retumbos,  brontidi,  mistpoeffers,  jinari),  it  may  be  well  to 

state  that  they  appear  to  be  neither  so  frequent  nor  so  audible  in  the  Philippine  Archipelago  as 

they  are  in  other  regions,  where  the  people  have  special  names  to  designate  them.  A  special  inves- 
tigation has  been  begun  on  this  point  in  compliance  with  the  desire  expressed  by  the  Permanent  Com- 
mission of  the  International  Seismological  Association,  at  its  reunion  at  the  Hague,  1907. 

^Bulletin  of  the  Imperial  Earthquake  Investigation  Committee;  Vol.  II,  page  105. — Japan. 
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NOTA  SOBRE  LA  FRECUENCIA  DE  LOS  TEMBLORES 

DE  TIERRA  LOCALES  Y  LA  PRESION   ATMOSFE- 

RICA  EN  MANILA,  1902-1908. 

Entiendo  por  temblores  de  tierra  locales  todos  los  instrumentales,  registrados  por  los  microseis- 
mografos  Vicentini^  como  de  origen  local  6  muy  cercano  y  algunos  j^ocos^  cuyo  iiiimero  no  pasa  del 

3  por  ciento,  que  fueron  perceptibles  erx  una  area  muy  reducida  al  rededor  de  Manila,  por  ejemplo 

dentro  de  la  Provincia  Eizal,  los  cuales  suelen  distinguirse  en  los  registros  del  seismografo,  por  su 

intensa  componente  vertical,  por  la  carencia  de  movimientos  precursores  apreciables  y  por  su  dura- 

cion  relativamente  corta.  Xo  se  ban  incluido  en  esta  clase  aquellos  que  teniendo  un  epicentro  cono- 
cido  dentro  de  la  Isla  de  Luzon  hayan  dejado  un  registro  de  los  caracteres  indicados,  como  suele 

suceder  en  los  aftershocJcs  que  ocurren  despues  de  terremotos  violentos  originados  a  distancias  de 
100  a  200  kilometros  de  Manila. 

Durante  el  iiltimo  periodo  de  siete  afios  (1902-1908)  se  ban  registrado  796  temblores  de  tierra 
locales  6  instrumentales.  El  numero  correspondiente  al  aiio  1902  comprende  tan  solo  diez  meses. 

Marzo-Diciembrc,  puesto  que  el  Seismografo  Vicentini  no  comenzo  a  funcionar  basta  mediados  de 
Febrero  de  dicho  aiio. 

Yease  en  el  texto  ingles  una  tabla  que  present  a  la  distribu.ci6n  boraria  de  estos  796  temblores, 

juntamente  con  la  variacion  diaria  de  la  presion  atmosferica  en  Manila,  deducida  de  once  aiios ; 

numero  suficiente  para  obtener  un  valor  normal  muy  aproximado 'al  verdadero. 
En  las  figuras  1,  2,  3  (Lamina  XII)  estan  graficamente  representadas  la  variacion  de  la  fre- 

cuencia  de  temblores  instrumentales  y  de  la  presion  atmosferica.  La  iigura  1  representa  la  variacion 

seismica  media  diaria.  En  ella  tenemos  dos  maximos  y  dos  minimos  principales,  y  un  maximo  y  un 
minimo  secundario.  Sumando  los  numeros  horarios  de  temblores  de  tres  en  tres  horas  se  obtiene  la 

figura  2,  la  cual  representa  el  curso  medio  diario  de  la  variacion  de  la  frecuencia  de  temblores 
instrumentales  en  Manila. 

El  paralelismo  que  exist e  entre  fig.  2  y  fig.  3  correspondiente  a  la  variacion  diurna  de  la  pre- 
sion atmosferica  es  verdaderamente  notable.  Por  el  const  a  claramente  que  en  Manila  las  maximas 

presiones  son  mas  favorables  a  la  ocurrencia  de  temblores  instrumentales  que  las  bajas  presiones. 

La  razon  de  tal  paralelismo  es  porque  siendo  sin  duda  los  temblores  instrumentales  de  origen  poco 

profundo,  puede  muy  bien  su  frecuencia  relacionarse  intimamente  con  los  cambios  que  durante  el 

dia  sufre  la  presion  vertical  de  la  atmosfera  sobre  la  corteza  terrestre.  Este  es  por  lo  menos  el 

parecer  del  eminente  seismologo  Prof.  F.  Omori  en  sus  ''Xotes  on  the  Secondary  Causes  of  Earth- 

quakes,^^ ^  publicadas  en  1908,  donde  puede  verse  una  descripcion  grafica  de  la  manera  como  las 
variaciones  de  la  presion  deben  tender  a  producir  roturas  6  a  modificar  las  ya  existentes  en  las  capas 

borizontales  de  la  corteza  terrestre  sujetas  a  presiones  laterales,  originandose  asi  los  temblores  ins- 
trumentales. 

En  el  parrafo  5  de  las  citadas  ''Xotes''  se  estudia  la  relacion  entre  la  variacion  diurna  de  la 

presion  atmosferica  y  la  frecuencia  horaria  de  los  ''Jinari''  (ruidos  subterraneos,  retumbos)  observados 
en  Arima,  1899-1900,  mientras  que  en  el  parrafo  6  se  hace  una  comparacion  entre  la  presion  atmos- 

ferica y  los  temblores  de  tierra  instrumentales  registrados  en  el  Observatorio  Central  de  Tokio,  1877- 
1899.    El  resultado  en  ambos  casos  es  el  mismo;  obtener  una  curva  de  frecuencia  casi  del  todo  paralela 

^Bulletin  of  the  Imperial  Earthquake  Investigation  Committee;  Vol.  II,  pSg.  105. — Japan. 
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a  la  de  la  presion.  Auiique  el  articulo  del  Prof.  Omori  sobre  las  causas  secundarias  de  los  terre- 
motos  fue  el  que  nos  sugirio  la  presente  nota,  no  podemos  con  todo  seguirle  en  la  interesante  com- 
paracion  que  en  el  parrafo  7  hace  entre  la  lluvia  y  los  temblores  locales  por  no  poseer  todavia  una 
serie  bastante  larga  de  observaciones. 

Con  respecto  a  los  ruidos  de  temblor,  6  ruidos  subterraneos  (retumbos,  brontidi,  mistpoeffers, 
jinari)  creemos  util  el  advertir  aqui  que  en  el  Archipielago  filipino  no  parecen  ser  tan  frecuentes  ni 
audibles  como  en  otras  regiones  donde  existen  voeablos  ̂ oilgares  propios  para  expresarlos.  Sobre  este 
particular  sin  embargo  se  ha  comenzado  una  invest igacion  especial  conforme  a  los  deseos  manifestados 
por  la  Comision  Permanente  de  la  Asociacion  Internacional  de  Seismologia,  en  su  reunion  en  la 

Haya,  1907. 
92330   3 
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METEOROLOGICAL  BULLETIN  FOR  SEPTEMBER,  1909. 

By  Rev.  Jos6  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  mean  monthly  atmospheric  pressure  was  slightly  higher  than 
for  September  of  the  preceding  year  in  the  stations  of  the  Visayas  and  in  Mindanao,  but  a  little 
lower  in  those  on  Luzon,  especially  in  the  northern  part  of  the  island.  The  barometric  maxima 
were  observed  nearly  everywhere  on  the  27th,  while  the  minima  occurred  on  the  14th  and  15th  in 

the  Visayas,  Mindanao,  and  southern  Luzon,  and  on  the  18th  or  19th  in  central  and  northern 
Luzon. 

The  mean  monthly  temperature  differed  very  little  from  that  of  September,  1908.  For  Ma- 

nila, the  difference  from  the  normal  was  —  0.6°C  and  from  the  mean  of  the  preceding  September 

only  — 0.4°C. 

PRESSURE    AND    TEMPERATURE    AT    THE    FIRST    AND    SECOND    CLASS    STATIONS 
SEPTEMBER,  1909. 

Mean. 

Pressure Temperature. 

Station. 
1 

Depar- 

ture 
from 

Septem- 

Highest mean. 

Day. 

Lowest 
mean. 

Day. 

Mean. 

Depar- 

ture 

from 

Septem- 

Highest. 

Day. 

Lowest. 

Day. 

ber,  1908. 

mm. mm. 

1 

mm. 

ber,  19 

08. 

mm. 

°C. 

°C. 

°t'. 

°a 

Tagbilaran   757. 67 

f  0. 33 

760. 77 

27  , 

755. 61 15 
27.6 

M-0 

.4 

33.5  1 

22 
2L7 

24 

Surigao   1 
57.59 

+  .07 

61.11 27 55.43 

14 

27.3 
9 

34.5  i 

18 

22.5 

29,30 
Cebu   i 57.70 0 61.28 27 55. 56 14 

26.9 — 2 

33.1  ' 

20 

22 

8,15 

Uoilo   i 
57. 9S 

-f  .23 
61.49 27 55.92 

14 

26.4 — 3 
33.9 

1 21.9 

10 

Ormoc   i .    57.65 

-  .08 

61.18 

27 

55.57 14 
26.4 

+ o 32.1 21 
20.8 

24 

Tacloban   1 57.67 -i    .13 
61.  52 

27  . 

55.26 

15 
27.6 

6 
34.7  i 

15 

22.2 

16 

Capiz-    _     _ 
26.8 27.1 + 4 33.6  i 

32.9  ' 

10 

26,29 

2i."
5' 

Calbayog      _    _ 57.84 

--  .24 

61.68 27 55.58 

15 
24 

Legaspi   57. 23 

-  .11 

61.09 27 54.  65 

14 

27.2 

j^ 

3 34.4 21 22.6 
.    6,17 

Atimonan   56.97 

-  .28 

60. 82 27 
54.38 

14 
27.1 

2 

35.1  ' 

13 
22,5 

28 

Manila   57.20 

—  .15 

61.28 27 54.77 

18 

26.3 — 4 
33.3  i 

1 
22.2 

29 

Olongapo   57. 02 

-  .20 

61.21 

27 

54.36 

18 

26.3 _ 3 34.7  i 1 

22.7 

30 
San  Isidro  __ 56.92 

56. 71 

-  .63 
—  .49 

60.94 
60.95 

27 
27 

54.08 

53. 55 

18 
18 

26.6 

27.1 
— 2 

35.4 

is'
 

22.4 
22.4 

20 

18, 19, 20 Dagupan    
Bolinao 56.46 

635. 041 

60.66 

638. 541 

27  1 

27  1 

53 

631.591 

19 
19 

26.6 17.8 

33.1  1 

24.1  I 
1 

24 
22.4 14.8 

22 
27 

Baguio  __      . 
Vigan   
Tuguegarao   

756. 58 
56. 31 

—  .71 -L04 

761. 20 60.90 

27  ; 

27 

752. 70 

52. 12 

19 

18 
26.9 
28.2 

33      : 37      1 1 

9  i 

22.6 
21 

18 
28 

— 8 

Aparri   56.56 

-1.28  1 

61.43 

27  : 

i 

52.03 

18 

27.7 

~r 

2 

34.2  1 

1 
9 

21.7 

28 

1  Not  reduced  to  sea  level. 

Precipitation.— i^eaiiy  all  the  stations  on  Luzon  north  of  parallel  14°  reported  a  total  amount 
of  rainfall  in  excess  of  that  during  September,  1908,  while  in  the  south  of  the  Archipelago  the  dif- 

ferences were  negative,  except  for  Eomblon,  Iloilo,  and  Davao.  The  amount  of  water  registered  by 
the  pluviographs  of  Manila  Observatory  surpassed  the  corresponding  quantity  for  1908  by  132.8 
millimeters,  but  was  nevertheless  below  the  normal  rainfall  for  the  month  by  4.9  millimeters. 299 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  SEPTEMBER,  1909. 
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Calbayog      157. 1 
Palanoc,  Masbate      107.7 
Romblon      274 
Laoang      189.4 
Gubat      100.9 
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j  mm.  '. 

1—193.9  i !— 230.1  1 
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127.5  i 43.4 50.8  i 

30 
68.1 

75.  7 41.1 

40.7 
90.7 
57.9 40.9 
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DEPRESSIONS  AND  TYPHOONS. 

Not  a  single  typhoon  crossed  the  Archipelago  during  this  month  of  September.  But  the 
neighboring  seas  were  the  scenes  of  several  depressions  and  typhoons,  t\¥o  of  which  latter  traversed 
the  Island  of  Formosa  about  the  middle  of  the  month  within  an  interval  of  only  about  four  days. 

A  few  short  remarks  about  these  atmospheric  disturbances  may  suffice.  Their  tracks  are  shown  on 
Plate  XIIL 

DEPRESSION  OR  TYPHOON  OF  SEPTEMBER  5  TO   12,   1909. 

This  disturbance  was  forming  from  the  5th  to  the  8th  in  the  China  Sea,  west  of  Luzon;  on 
the  9th  it  passed  by  the  north  of  the  Paracels,  traversed  the  Gulf  of  Tongking  on  the  10th,  and 

on  the  11th  had  entered  the  continent,  being  then  over  northern  Indo-China.  Its  direction  was 
west-northwest. 

The  following  cablegrams  relating  to  this  storm  were  exchanged  between  Manila  and  Hong- 
kong observatories : 

Manila : 

September  6,  11.20  a.  m.:   Depression  northern  part  of  China  Sea. 

September  7,  11.30  a.  m.:  Typhoon  over  northern  China  Sea,  developing. 
September  9,  11.30  a.  m.:  Typhoon  over  northern  China  Sea,  moving  WNW. 

Hongkong : 

September  7,  12.30  p.  m.:  Typhoon  west  of  Luzon,  direction  of  motion  unknown. 

September  9,  11  a.  m. :   Typhoon  south-southeast  of  Hongkong,  moving  WNW. 
September    10,   noon:   Typhoon   near   Hainan   Straits,  moving  WNW. 

The  passage  of  the  typhoon  through  the  south  of  Hainan,  as  it  appears  on  Plate  XIII,  is  shown 

clearly  by  the  observations  made  at  Lamko  light-liouse  and  given  in  the  following  table. 
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METEOROLOGICAL  OBSERVATIONS  MADE  AT  LAMKO  LIGHT  STATION,  SEPTEMBER  9  AND  10,  igog. 

Dav  and  hour.       Pressure. 

Wind. 

9th: mm. 
3  a.  Ill   754.  22 

NW 

6  a.  m   53.32 NNW 
9  a.  m   53.  43 NE 
Noon   52.61 NE 
3  p.  m  _  .  . 50.56 

NE 

fip.  m  _     , 50. 10 NE 

3  p.  m  __-l 50.10 NE 
Midnight 

50. 17  1 

NE 
10th: 1 

3  a.  ni   49. 16 NE 

6  a.  m   49. 16 ENE 
9a.  m   50.05 E 

Noon   49.90 E 

3  p.  m  __. 50.02 SE 
6  p.  m  _  -_ 

51.68 

SE 9  p.m  ___ 
54.22 SE 

Midnight 54.  80  1 
SE 

Direction.     Force.     Amount.        Form.        Direction. 

Rain- 

fall. 
Weather.     Sea. 

0-12.  0-10.                                                        mm. 
4    (),  V 
5  9        Cu.  N         !    o,  V 

5  7     A.-Cu.  NE            c',v 
6  10         N  NE           o,  m,v 
6  .  10         N              NE          31.7  o,  m 
7  ̂   10         N  NE            0,111 
7    o,  m 
7         0,111 

7  I    !  o,  ni 

6  ;  10         N  NE           o,m 
6  9        Cu.  E     o,  m 

4  8     A.-Cu.  E     (',  m 
4  7        Cu.  S     c,  m 
4  7        Cu.  S     c,  m 
4       c,  m 
3    c,  m 

c. 
c. 

10.30  a.  m.  rain 

M. 
set  in  till  1,40 

R 

p.  m. 

K. 

"u.' 

R. 

M. 

G. 

(t. 

TYPHOON   OF  SEPTEMBER  5  TO   15,   1909. 

Having  formed  in  the  vicinity  of  the  Marianas  Islands  from  September  3  to  5,  it  took  first 
a  northwest  course;  but  when  about  midway  between  the  Bonin  and  Loochoos  Islands^  it  assumed 

a  west  and  west-southwest  direction,  passing  south  of  and  very  close  to  Xaha  Island  in  the  early 
morning  of  the  14th,  and  crossing  the  Meiacosima  group  in  the  evening  of  the  same  day.  From  the 
evening  of  the  14th  onward,  the  storm  traveled  westward  and  retained  this  direction  while  crossing 
the  Island  of  Formosa  and  the  channel  of  the  same  name.  The  vortex  entered  the  continent  in  the 

morning  of  the  loth,  to  the  northeast  of  Amoy,  as  may  be  seen  from  tlie  observations  made  on 

board  the  steamer  Taisang,  which  at  the  time  was  anchored  in  the  last-named  harbor,  and  from 
those  of  Middle  Dog  Station,  in  the  nortliern  part  of  the  Formosa  Channel. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAISANG"  ANCHORED  AT  AMOY, SEPTEMBER  15,  igog. 

[Capt.  W.  J.  Davies.] 

Remarks. 

Wind 

Day  and  hour. Pressure. 
Direction. Force. 

15th: mm. 

0-n. 

3  a.  m   748.  78 W 0 

4  a.  m   47.25 w 0 

5  a.  m   45.73 w 6 

6  a.  m   45.  22 w 6 

7  a.  ni   42.94 w / 
8  a.  Ill   41.  67 w 7 

9  a.  m   40.40 w iS-^ 
10  a.  m   39.13 w 7-9 

11  a.  m   37.86 WSAV 7-9 
11.30  a.  m  - 38.36 

SWbyW 8 
Noon   39.38 SWbvS 6-8 

12.30  p.  m_ 41.16 s 6 

1  p.  in   
41.67 SbvE 0 

2p.ni  ___- 44.21 S 0 

3  p.  m  __  ._ 
45.73 

SSE 
6 

4p.  m  .___ 
47.76 

SEbyS 
6 

5  p.  m   
48.78 SEbvS 5 

6  p.m  ..._ 
49.79 

SSE 
4 

Amoy  outer  harbor.  Barometer  found  to  have  fallen  consider- 
ably and  wind  increasing. 

At  daylight,  dark  heavy  looking  clouds  in  the  sky  almost  sta- 
tionary. Rain  threatening.  At  6  a.  m.  shifted  ship  to  typhoon 

anchorage  north  of  Kulangsen  Island. 
Passing  rain  squalls. 
8.  30  a.  m.  continuous  rain  set  in. 

Very  heavv  rain. 
Do. 

Sky  clearer.     Wind  shifting  to  southward  and  rain  taking  off. 

Rain  ceased. 
Drizzling  rain. 
Thick  with  rain. 
Shifted  ship  to  inner  harbor. 
Rain  cleared.     Lower  clouds  breaking  and  moving  from  south. 
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METEOROLOGICAL  OBSERVATIONS  MADE  AT  MIDDLE  DOG  STATION,  SEPTEMBER  14  AND  15,  1909. 

Wind. Clouds. 
i 

Weather.                       Remarks. Day  and  hour.         rressure. 

i 
Direction. Force. Amount.         Form. Direction. 

1 

14th:                      i      mm. 

3am            '  "^-^^  71 NE 
NE 
N 

NNW 
NNW 
N 

0-n. 

4 
4 

I 

0-10. 

b,  C,  z                                                            ' 
6  a.  m   
9  a.  m   
Noon   

1            3p.m   
j            6p.  m   

9p.  m   
Midnight  __ 

I     15th: 
3  a  ni 

56.51 
56.64 
55.24 
53.41 
52.65 
51.63 
47.65 

38.68 
37.11 
48.23 

50.72 
51.89 
53.16 
54.94 
56  69 

4 
3 
3 
5 
8 

•  Cu. 

Ci.-S. 
Ci.-S. 
A.-Cu. 

A.-S. 

N 

b,  c,  z      ! b,   C,   V           ; 

b,  c,  V 
b,  c,  V 

C,  V 

N                 4 
N                 6 

NNE            10 
E               11 

ESE              7 

ESE              5 

C,  V 

c,  z 
0,  m,q,r  i  Lowest  barometric 6  a.  m   

9  a.  ra   
Noon   

3  p.  m   
6p.m   

1            9p.m   
1            Midnight  __ 

10 

10 
10 

N 
N 

A.-S. 
A.-S. 
A.-S. 

E 
E 0,  m,  q,  r  reading,  734.85  mm?, 

0,  m,  r  at  5  a.  m.  Rain  not 
0.  m,  r           heavy. 

0,  z 
0,  z 

ESE      i        3  '            10 ESE      '3               10 

S 

ESE              2 

ESE              2 

0 

0,  z 

_ 
! 

On  September  14  the  following  notice  was  cabled  by  Manila  Observatory  to  the  various  meteor- 
ological centers  of  the  Far  East: 

September  14,  7  p.  m.:  Typhoon  north  of  Meiacosima  Islands,  moving  west. 

While  from  Hongkong  we  received  these  informations: 

September  14,  10.45  a.  m. :  Typhoon  near  Loochoo  Islands,  moving  west. 

September  15,  10  a.  m.:   Typhoon  in  middle  part  of  Formosa  Channel,  moving  west. 

TYPHOON  OF  SEPTEMBER  13  TO  19,  1909. 

This  typhoon  originated  on  September  13  to  the  east  of  the  Marianas  Islands,  and  crossed  the 

latter  on  the  15th,  between  parallels  16°  and  18°  K.  Its  passage  north  of  Guam  made  itself  felt 
on  that  island  by  very  strong  winds  from  the  third  quadrant.  The  following  table  contains  the 

observations  made  there  on  September  13  to  16. 

METEOROLOGICAL  OBSERVATIONS  AT  SUMAY,  GUAM,  LADRONE  ISLANDS,  SEPTEMBER  13  TO  16,  1909. 

■ 
Wind. 

Remarks. Date  and  hour. Pressure. 

Wind. 
Remarks. 

Day  and  hour. 
Pressure. 

Direction. Force. Direction. Force. 

13th: 
mm. 

0-12. 

15th: 
mm. 

0-12. 

6  a.  m   757. 40 sw 1 Rain  from  10  p.  m. 

12th  to  5  a.  m.  13th. 

9  a.  m   755.04 
ssw 7-9 Light  rain. 

2  p.  m  ___ 
55.20 sw 4 Rain  at  9  a.  m. 10  a.  m   55.24 

ssw 

7-9 Do. 

3. 30  p.  m_ 
55. WNW 4 11  a.  m   

54.97 

ssw 
7-9 

Do. 

6  p.m   
55. 25 WNW 4 Rain  at  10  p.  m. Noon   

54.77 
ssw-sw 

6-8 Do. 

14th: 
1  p.  m   

54.82 ssw 
6-8 Sharp  rain  squall 

6  a.  m   54.29 
Calm 

i 
2  p.  m   

54.37 
sw 

&-7 
Light  rain. 

10. 30  a.  m 54.52 E 2 i 
3  p.  m   

55.22 sw 5-7 Do. 

2  p.  m   52.62 ESE 2 4  p.  m   
55.27 

ssw 4-6 

4  p.m   52.52 ESE 2 
6  p.  m   

55.57 

ssw 
5 

8  p.m   
53.77 

SE 
1 16th: 

15th: 6  a.  m   58.12 s 3 

6  a.  m   53. 59 
SW 

7-9 
3  a.  m.  to  6  a.  m.  very 

heavy    squalls    at 
intervals. 

10. 30  a.  m  _ 59.57 
wsw 

5 
Passing  rain  at 

a.  m. 

11 

7  a.  m   54.22 
SSW 

7-9 

Light  rain.                    | 2  p.  m   57.70 
ssw 

3 

8a.m   54. 72 ssw 
7-9 

Do.                           1 6  p.  m   58.67 

SE 

2 
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According  to  a  letter  of  Kev.  Fr.  Grallus,  0.  M.  C,  missionary  on  Saipan,  an  Island  about  2° 
north  of  Guam,  very  strong  southwest  winds  blew  on  the  said  island  during  the  whole  of  the  15th, 
accompanied  by  a  considerable  fall  of  the  barometer. 

This  storm  is  very  probably  identical  with  the  one  which  crossed  Formosa  during  the  night 
of  September  18  to  19  on  a  westerly  track.  The  observations  kindly  furnished  by  Capt.  W.  J.  Davies 
of  the  steamer  Taisang,  which  form  the  contents  of  the  subjoined  table,  show  very  well  the  passage 
of  this  vortex  by  the  south  of  Amoy  at  about  noon  of  September  19. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAISANG"  ANCHORED  AT  AMOY, SEPTEMBER  ig,  igog. 

[Capt.  W.  J.  Davies.] 

Day  and  hour.        Pressure. 

Wind. 

Direction.     Force. 
Remarks. 

19th: 
6  a.  m-_ 
8  a.  m__ 
10  a.  m_ 

11  a.,  ni- 
Noon   

1  p.  m._ 
4  p.  m._ 
8  p.  m__ 

746.  75 
46.49 
46.24 

W 
W 
W 

:  0-12. 

44.71  NE 
45.98        ENE 
47.25         ESE 
48.  27  i  SE  by  E 
50.  81  i  NE  bv  E 

4  i  Shifted  ship  to  typhoon  anchorage  to  take  passengers  on  board. 

5  I 

6  '  10. 45  a.    m.  wind   shifted  suddenly  from  W  to  NE  through  N. 
Rain  cleared  with  hard  squall. 

7      : 
5  ;  Weather  moderating  and  wind  hauling  to  S. 

3  i  
' 3  \ 3  ! 

In  connection  with  this  disturbance  Manila  Observatory  issued  the  following  warnings  to  Hong 

kong,  etc. : 

September  16,  11  a.  m. :  Typhoon  west  of  the  Ladrones  or  Marianas  Islands,  moving  W  or  WNW. 

September  17,  4  p.  m. :  Typhoon  west  of  the  Ladrones  or  Marianas  Islands,  direction  unknown. 

September  18,  3.30  p.  m. :   Typhoon  south  of  Meiacosima  Islands,  moving  WNW. 

Hongkong  on  its  part  favored  us  with  the  following  notices : 

September  18,  12.30  p.  m. :   Typhoon  east  of  Formosa,  moving  WNW. 

September  19",  12.30  p.  m. :  Typhoon  on  mainland  near  Amoy,  moving  WNW. 

DEPRESSION  OR  TYPHOON  OF  SEPTEMBER  13  TO  17,  1909. 

The  reader  has  probably  been  struck  by  the  fact  that  light  winds  from  east,  east-southeast,  and 
southeast  were  observed  at  Guam  on  September  14,  at  a  time  when,  according  to  the  track  of  the 

preceding  typhoon,  the  vortex  of  the  same  was  to  the  northeast  of  that  station.  We  believe  that  this 
anomaly  must  be  explained  by  the  existence  of  another  cyclonic  center  situated  between  Guam  and 
Yap  on  the  13th  and  14th.  The  following,  table,  containing  the  observations  of  Yap  for  September 
13  to  17,  will  enable  him  to  compare  the  weather  conditions  of  the  two  stations,  as  those  of  Guam, 
have  been  given  in  a  preceding  table. 
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METEOROLOGICAL  OBSERVATIONS  MADE  AT  YAP,  WESTERN  CAROLINES,  SEPTEMBER  13  TO  17  1909. 

Wind 
' Wind. 

Day  and  hour. Pressure. 
Day  and  hour. 

Pressure.  ; 
1 

mm. 

Direction.  1 
Force. 

15th: 
mm.       ! 

Direction.   \ 
Force. 

13th: 

0-12. 

0-12. 

2  p.  in   755.6 \\ 4   ; 
2  p.  ni   ___        754.8  t 

^\y 3 
14th: 16th: 

4  a.  m   55.6 W 4 6  a.  m       56 sw 2 
6  a.  m   

55.2 
w 

2  ̂
 

2  p.  m   
           55 

SSE 
3 

2  p.  m   

'     54. 8 

wsw 4 17th: 

15th: 6  a.  m   58.8? 

SE 

3 
6  a.  ni 

55 

wsw 4 
2  p.  m    _.       _  -     •    -    . 

55.9 
E         i 

3 
! 

A  careful  comparison  of  the  barometric  pressures  and  the  winds  observed  at  Guam  and  Yap 
led  us  at  the  time  to  suspect  the  simultaneous  existence  of  two  centers.  This  assumption  explains 
for  instance:  (1)  Why  at  Guam  the  winds  were  so  light  during  the  14th,  despite  the  fact  that  the 
barometric  minimum  occurred  on  that  day,  since  the  effects  of  two  depressions  or  typhoons,  of  which 
the  one  lay  to  the  northeast  and  the  other  to  the  southwest  must  have  neutralized  each  other  as  far  as 
the  force  of  the  wind  is  concerned.  (2)  Why  at  Yap,  with  lower  barometer  than  Guam,  the  wind 

came  decidedly  from  southeast  since  2  p.  m.  of  the  16th,  while  at  Guam,  situated  6°  30^  east  of  Yap, 
no  southeast  wdnds  were  recorded  until  6  p.  m.  of  the  same  day. 

We  believe  that  the  depression  in  question  originated  between  Guam  and  Yap  during  September 
13  and  14.  It  must  have  advanced  with  a  strong  westerly  inclination  and  filled  up  before  reaching 
the  Philippines. 

The  following  cablegrams  informed  the  foreign  observatories  of  the  position  and  probable  direc- 
tion of  this  atmospheric  disturbance: 

September  14,  7  p.  m. :  Typhoon  north  of  Western  Carolines,  direction  unknoAvn. 

September  16,  11  a.  m. :  Typhoon  northwest  of  Yap,  moving  W  or  WNW. 

September  17,  4  p.  m. :  Typhoon  east  of  the  northern  Visayas  or  southeastern  Luzon,  moving  W  or  WNW. 

DEPRESSIONS  OF  SEPTEMBER  14  TO  16  AND  28  TO  30,  1909. 

These  two  depressions  seem  to  have  been  of  little  importance;  nor  are  their  tracks,  as  given, 
more  than  probable.  The  first  formed  in  the  China  Sea  on  the  14th  and,  moving  toward  WbyX, 
penetrated  into  Annam  in  the  early  morning  of  the  15th.  The  second  appears  to  have  developed  on 
the  28th  between  the  Pelew  Islands  and  Mindanao  and  after  moving  in  a  northerly  direction,  filled 

up  during  the  afternoon  or  night  of  the  29th,  being  at  the  time  in  the  region  bounded  by  the  parallels 

13°  and  15°  jS^  and  the  meridians  127°  and  130°  E. 

DEPRESSION  OF  SEPTEMBER  20  TO  25,  1909. 

This  depression  appeared  on  September  20  in  the  vicinity  of  the  Balintang  Channel  and,  follow- 
ing a  NW  course,  entered  the  continent  south  of  Amoy  on  the  22d.  The  following  table  shows  how 

the  disturbance  was  felt  on  board  the  steamer  Taisang,  en  route  from  Amoy  to  Manila : 
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METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAISANG"  SEPTEMBER  20  TO  22,  1909. 

[Capt.  W.  J.  Davies.] 

Position. Wind. 

Day  and  hour. 
Latitude 
north. 

Longitude 
east. 

Pressure. ' 

20th:                         o        '           o         /  ^,i„j, 

8  a.  m    '  751.83 
Noon        23    58       118    48  50.81 

4  p.  m.__J   '    50.05 8  p.  rn____     50.30 

Midnight-'    50.30 21st: 

4  a.  m   i    50.  05 
8  a.  m    50.30 
Noon        20    55       119    27  50.30 

4  p.  m    50.30 
8  p.  m____^    50.81 
Midnight-    50.05 

22d: 
4  a.  ni   I    51.  32 
8  a.  m„_..j    52.33 
Noon   I     18    44      419    41  53.10 
4  p.  m.— .    52.84 
8  p.  m.-  -;    53.  35 
Midnight-   -    53.60 

Direction.    \  Force, 

NE 
NE 
NE 
NE 

Calm 

Cahii Southerly 

SW Southerly 

ssw  ̂ 

Southerly 

Southerly 
Southerly 
Southerly 

Southerly 

SSW  
" 

Southe
rly 

2 
3 
5 
6 5-7 

6 
6 
6 
6 
4 
4 

Remarks. 

At  6  a.  m.  left  Amoy. 

4.30  p.  m.  at  Pescadores  Islands. 
Moderate  southerly  swell. 

Do. 

Do. 
Do. Do. 

Once  within  the  mainland,  the  depression  seems  to  liaAe  recurved,  being  probably  identical  with 

the  one  which  crossed  southern  Korea  from  west  to  east  on  the  24th  and  the.  southern  part  of  Nippon 

Island  on  the 

Japan. 

5th.     During  the  night  of  September  25  it  was  already  in  the  Pacific  Ocean,  east  of 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — La  media  mensual  de  la  presion  atmosferica  es  algo  superior  a  la  de 
Septiembre  del  aiio  pasado  en  las  estaciones  de  Yisayas  y  Mindanao^  y  algo  inferior  en  las  de  Luzon, 
especialmente  en  el  norte  de  la  isla.  Las  may  ores  presiones  se  observaron  en  todas  partes  el  27,  y  las 
menores  el  14  6  15  en  Yisayas^  Mindanao  y  sur  de  Luzon^  y  el  18  6  19  en  el  centro  y  norte  de 
Luzon. 

La  temperatura  media  mensual  no  difiere  mucho  de  la  de  Septiembre^  1908.  La  de  Manila  se 

diferencia  de  la  normal  en  —  0.6°C,  y  de  la  media  mensual  del  aiio  pasado  en  —  0.4°C. 
Precipitacion  acuosa. — Casi  todas  las  estaciones  de  Luzon  al  norte  de  los  14°  Lat.  K  nos  dan 

un  total  de  lluvia  mayor  que  el  de  Septiembre,  1908.  En  cambio,  en  la  region  meridional  del  Ar- 
chipielago  las  diferencias  son  negativas  a  excepcion  unicamente  de  las  estaciones  de  Eomblon,  Iloilo 
y  Davao.  La  cantidad  de  agua  recogida  en  los  pluviometros  del  Observatorio  Central  supera  la  del 
ano  pasado  en  182.8  mm.,  pero  es  inferior  a  la  normal  de  este  mes  en  4.9  mm. 

DEPRESIONES  Y  TIFONES. 

N'ingiin  tifon  lia  atravesado  el  Archipielago  durante  este  mes  de  Septiembre.  Sin  embargo,  en 
los  mares  vecinos  ban  desfogado  varias  depresiones  y  tifones,  dos  de  los  cuales  atravesaron  la  Isla  de 
Formosa  hacia  mediados  del  mes,  con  solos  unos  cuatro  dias  de  intervalo.  Diremos  algo,  aunque  sea 
muy  brevemente,  sobre  estas  perturbaciones  atmosf ericas,  cuyas  trayectorias  damos  en  la  lamina  XIII. 

Depresion  6  tifon  de  5  a  12  de  Septiembre. — Esta  depresion  6  tifon  se  formo  del  5  al  8  en  el 
Mar  de  China  al  W  de  Luzon;  el  9  paso  por  el  norte  de  las  Islas  Paracels;  atraveso  el  10  el  golfo  de 

Tongking,  y  el  11  se  hallaba  en  el  Continente  sobre  la  region  septentrional  de  Indochina.  Su  direc- 
cion  fue  al  WJSTW. 

Yeanse  a  continuacion  los  avisos  de  tifon  dados  por  el  Observatorio  de  Manila  desde  la  maiiana 
del  6 : 

Dia  6,  11.20  a.  m.:  Depresion  en  la  parte  norte  del  Mar  de  China. 

Dia  7,  11.30  a.  m.:   Tifon  en  la  parte  N  del  Mar  de  China,  desarrolldndose. 

Dia  9,  11.30  a.  m.:   Tifon  en  la  parte  N  del  Mar   de  China,  moviendose  al  WNW. 

Del  Observatorio  de  Hongkong  recibimos  estos  telegramas : 

Dia  7,  12.30  p.  m. :  Tifon  al  W  de  Luzon,  direccion  desconocida. 

Dia  9,  11  a.  m.:  Tifon  al  SSE  de  Hongkong,  moviendose  al  WNW. 
Dia  10,  mediodia:  Tifon  cerca  del  estrecho  de  Hainan,  moviendose  al  WNW\ 

El  paso  del  tifon  a  traves  del  S  de  Hainan^  tal  como  aparece  en  la  trayectoria  que  damos  en  la 
lamina  XIII,  se  echara  de  ver  por  las  obser\aciones  hechas  en  la  estacion  del  Faro  Lamko  (vease 
el  texto  ingles). 

Tifon  de  5  a  15  de  Septiembre. — Formado  este  tifon  del  3  al  5  en  los  alrededores  de  las  Islas 

Marianas,  se  movio  primero  al  NW  hasta  que  al  llegar  a  la  mitad  de  distancia  proximamente  entre 

las  Islas  "Bonln  y  Liukiu  se  dirigio  al  W  y  WSW,  pasando  muy  cerca  por  el  Sur  de  j^aha  la  madru- 
gada  del  1-i,  y  atravesando  el  grupo  de  Meiacosima  al  anochecer  del  mismo  dia.  Desde  la  tarde  del 
14  se  movio  el  tifon  casi  al  AY  conservando  esta  direccion  a  traves  de  la  isla  y  del  canal  de  Formosa. 
El  vortice  penetro  en  el  Continente  la  mahana  del  15  por  el  Xordeste  de  Amoy,  segiin  puede  verse 
por  las  observaciones  hechas  4  bordo  del  vapor  Taisang,  f ondeado  a  la  sazon  en  dicho  puerto,  y  por 
las  de  la  estacion  de  Middle  Dog,  en  el  Korte  del  canal  de  Formosa  (veanse  en  el  texto  ingles). 

El  Observatorio  de  Manila  envio  el  dia  14  este  aviso  de  tifon  a  todos  los  Servicios  Meteorologicos 
del  Extremo  Oriente: 

Dfa  14,  7  p.  m.:  Tifon  al  N  de  Meiacosima,  moviendose  al  W. 

Del  Observatorio  de  Hongkong  recibimos  estos  telegramas : 

Dia  14,  10.45  a.  m. :   Tifon  cerca  de  las  Islas  Liukiu,  moviendose  al  W\ 

Dia  15,   10  a.  m. :    Tif6n  en  la  parte  central  del   canal  de  Formosa,  moviendose  al  W. 
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Tifon  de  13  a  19  de  Septiembre.— Se  formo  este  tifon  el  13  al  E  de  las  Marianas  y  crazo  dichas 
islas  el  dia  15  por  entre  los  paralelos  16°  y  18°.  Su  paso  se  dejo  sentir  en  Guam  con  vientos  muy 
duros  del  3.^^  cuadrante.  Yeanse  en  el  texto  ingles  las  observaciones  hechas  en  aquella  estacion  del 13  al  16  de  Septiembre.  Segiin  carta  del  P.  Gallus,  Observador  de  Saipan,  isla  situada  unos  dos 
grados  al  N  de  Guam,  soplaron  tambien  alii  vientos  muy  duros  del  SW  todo  el  dia  15  con  un  no- 

table descenso  de  los  barometros. 

Tenemos  como  muy  probable  ser  este  el  tifon  que  cruzo  la  Isla  de  Formosa  la  noclie  del  18  al  19 
moviendose  al  W.  Las  observaciones  hechas  a  bordo  del  vapor  Taisang  y  que  publicamos  en  el 
texto  ingles  sirven  perfectamente  para  hacer  ver  el  paso  del  vortice  por  el  sur  de  Amoy  a  eso  de mediodia  del  19. 

El  Observatorio  de  Manila  envio  a  Hongkong,  etc.  estos  telegramas  referentes  a  este  tifon : 
Dia  16,  11  a.  m.:  Tifon  al  W  de  las  Islas  Marianas,  moviendose  al  W  6  WNW. 
Dfa  17,  4  p.  m.:   Tifon  al  W  de  las  Islas  Marianas,  direccion  desconocida. 
Dia  18,  3.30  p.  m.:  Tifon  al  S  de  Meiacosima,  moviendose  al  WNW. 

El  Observatorio  de  Hongkong  nos  remitio  a  su  vez  estos  avisos  de  tifon : 

Dia  18,  12.30  p.  m.:  Tifon  al  E  de  Formosa,  moviendose  al  W^NW. 
Dfa  19,  12.30  p.  m.:  Tifon  en  el  Continente  cerca  de  Amoy,  moviendose  al  WNW. 

Depresion  6  tifon  de  13  a  17  de  Septiembre.— Habra  llamado  sin  duda  la  atencion  de  nuestros 
lectores  los  vientos  flojos  del  E,  ESE  y  SE  observados  en  Guam  el  dia  14  cuando,  segiin  la  trayecto- 
ria  del  tifon  anterior,  el  vortice  demoraba  hacia  el  XE  de  aquella  estacion.  A  nuestro  modo  de 
ver,  debe  buscarse  la  explicacion  de  esto  en  la  existencia  de  otro  centro  ciclonico  simultaneo  situado 
del  13  al  14  entre  Guam  y  Yap.  Las  observaciones  hechas  en  esta  ultima  estacion  del  13  al  17  van 
en  una  tabla  que  acompaiia  el  texto  ingles.  Una  atenta  comparacion  de  las  alturas  barometricas  y 
de  los  vientos  observados  en  ambas  estaciones  nos  movio  a  suponer  desde  un  principio  la  coexistencia 
de  dos  centros  ciclonicos.  Asi  se  explica,  por  ejemplo,  (1)  como  fueron  tan  flojos  los  vientos  en  Guam 
durante  todo  el  dia  14,  a  pesar  de  haberse  registrado  en  el  la  minima  barometrica,  pues  los  efectos 

de  dos  depresiones  6  tifones  situados  uno  al  :N"E  y  otro  al  SW  debian  naturalmente  quedar  neutra- lizados;  y  (2)  como  en  Yap  con  barometro  mas  bajo  que  en  Guam  los  vientos  se  declararon  decidida- 
mente  del  SE  desde  2  p.  m.  del  16,  siendo  asi  que  en  Guam,  estacion  situada  a  6°  30'  E  de  Yap  no 
hallamos  anotados  vientos  del  SE  hasta  6  p.  m.  del  16. 

Esta  depresion  que  suponemos  formada  entre  Guam  y  Yap  durante  los  dias  13  y  14  hubo  de 
moverse  muy  inclinada  al  W  y  deshacerse  el  17  6  18  antes  de  llegar  a  Filipinas.  He  ahi  los  telegra- 

mas que  envio  el  Observatorio  a  Hongkong,  etc.,  dando  cuenta  de  la  posicion  y  direccion  probable 
de  esta  perturbacion  atmosf  erica : 

Dia  14,  7  p.  m. :  Tifon  al  N  de  las  Carolinas  Occidentales,  direccion  des.conocida. 
Dfa  16,  11  a.  m.:  Tifon  al  NW  de  Yap,  moviendose  al  W  6  \YN\N. 

Dia  17,  4  p.  m. :  Tifon  al  E  de  las  Visayas  Septentrionales  6  de  la  parte  sudeste  de  Luzon,  moviendose  al W  6  WNW. 

Depresiones  de  14  a  16  y  de  28  a  30  de  Septiembre.— Estas  dos  depresiones  parecen  haber  sido 
de  poca  importancia,  y  solo  podemos  dar  a  sus  tray ec tori  as  un  valor  algo  probable.  La  primera  se 
formo  el  14  en  el  Mar  de  China,  moviose  al  W^NW  y  penetro  en  Annam  la  madrugada  del  15. 
La  segunda  parece  haberse  formado  el  28  entre  Palaos  y  Mindanao  y  haberse  movido  hacia  el  norte 
viniendo  a  deshacerse  la  tarde  6  noche  del  29  entre  los  paralelos  13°  v  15°  ]^  y  los  meridianos  127^ 

y  130°  E. 
Depresion  de  20  a  25  de  Septiembre. — Aparecio  esta  depresion  el  dia  20  en  los  alrededores  del 

canal  de  Balintang,  y,  moviendose  al  XAV,  vino  a  penetrar  en  el  Continente  por  el  S  de  Amoy  el 
dia  22.  Sintio  la  influencia  de  esta  depresion  el  vapor  Taisaru/  en  viaje  de  Amoy  a  ̂ lanila,  segtin 
puede  verse  por  las  observaciones  que  incluimos  en  una  tabla  en  el  texto  ingles.  Una  vez  en  el 
Continente  parece  que  recurvo,  siendo  probablemente  la  misma  depresion  que  atraveso  el  24  el  sur 

de  Korea  y  el  25  el  sur  de  la  Isla  N"ippon  moviendose  casi  al  E.  La  noche  del  25  se  hallaba  ya  en el  Pacifico  al  E  de  Japon. 
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[</>  =  14°  34'  41"  N:  X  =  120*'  58'  33"  E;  barometer  above  sea.  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Air  temperature.- Underground  temperature. 

Rela- 

Evaporation.- 
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sure, 

mean. 

1 
Mean.   . 

Maxi- 

mum. Mini-    1 
mum. 

0.25  meter. 0.50  meter. 
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tive 
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pres-       Free sure,      expo-   Shelter,! 
mean,     sure,      total,   i 
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p.  m.   8 
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: 
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°C. 

°C. 
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30.4 29. 6         29. 8 
28.9 28.9 
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21. 

9  !         2.3 2                     58.12 
26.4  1 

31 

23      ' 

29.2 
29.7 29. 6         29. 7 29 29 
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21.8  1         1.2 
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25.8  ' 

30.3 

23 

28.5 
29.4 29, 3         29. 6 

28.9 28.9 
86 

21. 

11         1.4 

57.45 
56. 62 

26      j 

26.3 
31.5 

30.4 

23.3 

23.4 
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28.6 
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29.4 2^.3         29.3 

29  2         29  4 

29 

29 
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5                           1.0 4   : 
5                          J 29 29 
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30 
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29 

29 
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28.9 29.8 

29.4         29,7 
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29 

84 

21 

7  !         1.8 
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29 

29.3  ;      29.4 29 

29 
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24 
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^y               
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26.6 30 23.6 
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29.4 29             29. 4 
28.8 
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'      22 

1          1.8 11                   -     — 57.34 25.7 28. 2 23.3 
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21 

3             1.2 
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28.9 

29 
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21 

5            1.6 
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21 5             2.6 
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28 
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78 

21 
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55 
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29 
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25.8  '
 

28.3 
23. 5 

28.2 
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29 
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23 

23 

28 

27  2 
28.2 
27. 2 28. 9         28. 6 

28,  5         28. 2 

28.9 
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29 
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28            27. 9 
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29 
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20.7  i            .9 
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28 

27.6         27.9 
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28.9 
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22 
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22 
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28 
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29 
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29 

^b 
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27 

32 
!        23.6 
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29 
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29 
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28 
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28.5 

29 
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29 
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29 
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21 
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30.6 
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28  . 9 28,  8         28, 9 

28.8 

29 

85 
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I    Departure  from 
normal   

-  .31 
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U] 
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n 
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6  2 i  Ci 
S   SE     Cu. E 6  00    .  . 
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i  121.5 
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-N. 
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N. 
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N. 
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20 
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sw 
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N. WSW,  WNW  i 0  00 

38,3 

/°  •  a. 17-       wsw 
547 

40 
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w 9  1 
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SE  SW     Cu 
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4  00     _ 

^==  a. 
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8.6 
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'  NE     Cu. 
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5  25    - 

=°  a.  <  d  p. 

Mean 269.2 
25.4  ;_ 

8.4 3  18    _- 
Total  -    - 

99  15       358.3 

Departure  from 1 
normal   _„!     —     .1 

-j-  .  7 

j 

41  23 

-4.9 

1  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
2  These  values  are  taken   from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[(^  =  9*  38'  N;  X  =  123'  51'  E ;  barometer  above  sea,  21.8  meters;   gravity  correction  not  applied,   —1.86  mm.] 

Temperature. 
Wind. 

Prevailing  ;    Force     Amount 
direction,     (mean),    (mean). 

Clouds. 

Prevailing  form  and  its  direction. Miscellaneous. 

"^        « 

Upper. 

Lower. 

p:5  5c 

mm. 

°C. 

°a 

°a 

P.Ct. 

Q-l:i. 0-10. 

;  mm. 

1 Ibl.  46 
26.8 

30.8 23.7 
85.2 NNE 1.5 8.2 Ci.-S. 

Cu.-N. E 

\  14.7 
#  a.  ̂   -  O  ( 
•  a.  T°  p. 

2 57. 47 
26.4 

30.2 

22.5 
84.5 NVVquad. 

1.3 

10 

Ci.-S. N.,  Cu 

-N.          E 

21.7 

3 57.  78 
26.6 

31.2 22 81.5 Variable 
1.3 9.S 

A.-Cu. 

Cu.-N. 
E 

1.9 

•  d°  a.  %°  p 
4 57. 82 26.8 

31 
24.5 80.1 ssw 

2.5  1 

9.2 Ci.-S. Cu.-N. SW 

1.5 

d2p. 

d°  #°  p. 
r> 

58.40 26 30.3 
23.5 79.2 

s\v 
2.7 

10 
Ci.-S. 

Cu.-N. 

SW 

3.6 

6 57.61 27.3 
31.6 

24.2 

78 

SW  quad. 

1.5  '
 

9.2 
A.-S. Cu.-N. SW 

/ 57. 32 28. 2 31.1 
25.3 

72.  5 S  quad. 

2. 2 

10 

Ci.-S. Cu.-N. SW 1 
8 57.29 27.2 30.5 

24.3 73.8 

Squad. 
2.5 9.3 Ci.-S. Cu.-N. 

SW 

2.5 

,/  da.  p. 9 57.  49 27.9 
31.4 

24.3 
72.3 

SSW 
2.  5 

9.2 
Ci.-S. 

Cu. 
SW 

10 57. 91 28.5 
32.5 

25.9 
Ib.l SW  quad. 

•>  '} 

7.8 
Ci.-S. 

Cu. 
SW 

11 
57.76 27.7 31.7 25. 6 75.3 

SW 

2.3 

8.8 

Ci.-S. 
Cu. 

SW 

2.8 

<;  a.  #  p. 
12 

57. 12 28.1 31.  5 25.7 76.7 

SE 

2.3 
8.2 Ci.-S. E     Cu. SW 

.5 

13 56.69 
28.6 

32. 4 25.4 70.3 SSW 
1.8 6 Ci.-S. Cu. SW 

d°  '-,  a,  <^-  p 

14 

55. 65 29 32.5 25.  9 69.  5 SW  quad. 2.2 5. 5 Ci.-S. Cu. SW 

15 
55.61 28.6 32.6 26.5 

71.5 
SW 

3.7 
7  2 Ci.-S. 

Cu. 

SW 

16 56. 34 28.3 
31.2 

24.7 

76.3 

SW  quad. 2.7 
9.2 

Ci.-S. Cu. 

SW 

.8 
d  <op. 

17 57. 46 26.8 29.3 
24.7 

80 SW 
2.2 

10 

A.-S. 
Cu.-N. 

SW 

.5 
d  a. 

18 
56  68 

28.5 32.2 
25.9 70.5 

SW 

2.2 
9.2 Variable 

Cu. 
SW 

19 56. 92 28.8 31.7 24. 8 72 SE 
1.7 

8 Ci.-S. Cu. 

SW 

20 57.78 
28.4 

81.2 24.8 76. 2 SE.  WNW 1.2 7 Ci.-S. Cu. 

SW 21 
58.16 28 31.4 24.2 77.2 N,  SE 1.2 6.7 Ci.-S. 

Cu.-N. ESE.  E 

T  p. 

22 58.80 
28 

33. 5 24.3 77.2 
E  quad. 1.7 7.  2 

Ci.-S. 
Cu. 

E 10.4 
r  d°  #  p. 

23 
58.81 26.  7 29.4 

23.3 82. 2 SW.  SE 
1.3 

9.7 
A.-S. 

Cu.-N. 
E 127.5 

•  O  <  d# 24 58.71 26.1 
31.5 21.7 82.  5 

SE 
2 

9.7 

A.-S. 

Cu.-N. 

SW 

25 58 
27.8 

31.2 
25.1 

74.5 

SW 

2.2 
7.5 

A.-Cu. 
Cu. 

SW 

26 59.06 28 32.3 25.9 
73.2 

SSW 
2 

9.3 

Ci.-S. Cu.-N. 
SW 

dop. 

27 60.77 27.9 32.2 
24.3 74 SE 

1.5 
8.8 Ci,-S. 

Cu.-N. SW 

T°  r^  ̂   p. 

28 
59.61 27.3 31 23.7 79.5 Variable 1 

9.7 
A.-S. 

Cu.-N. 

Variable 
8 

•  p- 

29 

57.01 
27.2 

31.6 23.7 
81.3 SE 1.3 8.3 A.-S. 

Cu.-N. 

NNE 
4.6 

d  7"  <^  p. 

30 
56.63 26.8 31.1 

23.8 
82.8 NNE,  WNW 1.3 

9.2 

A.-S. 
Cu.-N. 

NE 
23.1 

#°  a.  do  p. 

Mean 757. 67 27.6 31.4 
24.5 

76.8 
1.9 8.6 

225.1 

Total 

SURIGAO. 

l(f)  =  9°  48'  N;  X  =  125°  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,   —1.86  mm.] 

mm. 

°C'. 

^C. 
OC. 

P.  ct. 

0-12. 0-10. 

mm. 

Ibl.  65 26.7 31.3 
24 

87.3 

N.  ESE 0.2 
l.b 

Variable Cu. p:ne 16 -CI-  •  a.  n<-  d°  p. 
57. 67 26.3 30.9 23.5 88.5 SSE,  NE 

.2 

8.7 
Ci.-S. 

SE Fr.-N. E 

4.8 •'^'a. 

57. 57 25.8 29.5 

23 

88,8 

NW^  WNW' .3 

9.2 Ci.-S,  A.-Cu E 
N.-cf. 

SW 

5.1 

•  a.  p. 
57.50 26.9 31.6 

23.8 
80.7 W 1.8 8.8 

A.-Cu. 
SE N.-cf. 

W 43.4 

•""P- 

57.39 
25.9 

29 

23.7 
80.8 

SW^  WS\A' 
3.2 

10 
A.-S. Fr.-N. 

W,  SW 

3.3 

•  a.  i/o  p. 
6 57.83 28.1 31.9 25.3 71.8 

SW 
.  / 9.7 Ci.-S. N 

S.-Cu. 
SW 

/ 57.22 
27.9 

30.5 26.4 81.2 SW^  quad. 

.4 
9.7 Ci.-S. 

N.-cf. SW 4.3 
n-'  X  a.  <:°p. 

8 
57 26.4 31 23.4 82.6 

SW 
.8 

9 Ci.-S..  A.-S. 
Fr.-N. 

SW 
<  -  /"^  #  a.  n.°p.a° 9 57. 26 

28 
31.5 24 

75.7 

SW 
.  o  1 

7.3 Ci.-S.,  A.-Cu .     E 

N.-cf.,  Cu. 

WSW 

4.3 #2a.jQ.op.Oa.p. 

10 
57.92 

28.8 33.6 25.8 
75 

WSW.  SW 

.  o   ' 

5.7 Ci.,  Ci.-S. 

Fr.-Cu. 

WSW 
n  a.  11°  p. 

11 57.50 
28.9 

33.7 25.9 76.5 WSW 
.8 

7.3 

Ci. 

NE 
Cu. 

SW 

n.  a.d°p. 

12 56.83 

29 

33.7 
26 

72.3 

SW .  7 

6.8 

Ci.,  Ci.-S. 

NE Cu. 

SW 

n°p. 

13 
56.46 

28.5 33.5 24.4 73.3 

SW,  w^sw .6 
3.2 

Ci. NE 

Cu. 

WSW <°a.  nOp. 

14 55.43 
29.5 33.6 25.7 

73.8 

w^sw 

.  •:> 

3.8 Ci. 
E Fr.-Cu. 

WSW 
15 55.45 

29 
33.1 26.4 

75.2 
SW 1.3 6.8 

A.-Cu. 
NE 

Fr.-Cu. SW 

<■  =°a. 
16 56. 22 27.8 32. 4 23.3 

76.7 SW 
1.7 

9.5 

Ci.-S. 

Fr.-cu.,  Fr 

-N.WSW 

31 

/'•M^°<-'p.     : 
17 56.  79 

26.9 30 23.3 
77.5 

SW'  quad. 1.6 10 A.-S. 

N.-cf. 
W 

^°R. 

18 56.64 

28 

34.5 

24.5 73.8 

E,  SW^ 

.2  : 

9.2 

A.-Cu. 
E 

Cu.,  S.-Cu 

.  SW,W 

19 56.89 27.9 
33.5 

23.9 
80.8 Variable .2 

7.5 A.-Cu. 
N 

S.-Cu. 
SW 20 

57.86 27.7 
32. 2 24.1 83.7 Variable 9 6 Ci. NE Cu. 

WNW 

n.°  a.  p. 

21 
58.52 

27.9 
32.5 

23.6 

80.2 
E 

.6 

2.2 Ci. 
i:ne 

Cu. 

n-  a. 

22 59.03 27.2 31.5 23.3 83.7 
NNW .1 3.3 

Ci.,  Ci.-S. 
Cu. N 13 

n  2  a.  n.°  <,  p. 

23 
58.61 

25 

27.5 23.5 92.8 W .1 10 Ci.-S. Fr.-N. 
N 

39.9 

<0#=a.,^^°#-^p. 

24 
58.54 26. 2 31 22.6 84.7 SW,  W  bv  S 

•) 

G.b A.-Cu. 
SE 

S.-Cu. 

SW' 

2.8 #°  a.  do  p. 

25 
58.17 27.4 32.6 24.4 81.1 

W  quad. 
.4 7 A.-Cu. E Cu. 

WSW 
4.3 

n-  a.  <,  p. 

26 

59. 55 
27 

31.6 24.2 

83.7 

WSW .2 8.5 Ci.-S. N 
N.-cf. 

WSW 
•  ̂  a.  O  p. 

27 61.11 26.8 
32 

23.3 81.8 

w^  . 

.3 

7.8 Ci. N Cu. ^\ 
5.3 <■-  n-  a.  vi.  p. 

28 59.  82 25.1 28.5 23.3 
91.3 

ssw 

.1 

9.7 Ci.-S. 

Cu,  Fr.-N 

w 5.8 vi^n- #Ta.  Q-p. 
29 57. 01 25.1 27.5 22.5 91.7 

SSW^  WNW 

') 

8.7 Ci.-S..  A.-S. Cu. WNW 

5.3 

<,  112  d  o  <;-  ̂  
30 

56.72 26.2 30.2 22.5 86.8 

W^  by  N 

.  o 

6 

Ci..  Ci.-S. 
NE Cu. Vs 

188.1 

ii"  r^  a.  <,  p.  u.' 

Mean 757.  59 27.3 31.5 24.1 81.1 

.6 

7.5 

Total _.   
  .   

All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  olservations. 
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METEOROLOGICAL  DATA,  ETC.   -Continued. 

CEBU. 

[</)  =  10**  18'  N;  X  =  123'*  54'  B;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  —1.84  mm.] 

g      1     Temperature. 

.'2 

Wind. Clouds. 

2  • 

Day. 1 S 

is 

SB 

i                                                                 1  o^  : 
!    Prevailing  form  and  its  direction.  \  -^  tn  '     Miscellaneous. 

i     i a s 
+3  ̂  

Prevailing Force Amount 

^.S  • 
^ 

"S 

%^ 

direction. (mean). (mean). 
;  cS 

,1.1 
i 

o-'-
 

« Upper.                     Lower.          i  'S-S 

mm. 

°C. 

j 
P.ct Km.  f).  h. 

0-10. 

mm. 1 757. 58 
27.5 

31.7 23.6 73.3 E 
7.2 

5.7     Ci. Cu. E     15. 2  i  =°  XI  a.  r^  /°#p. 
2 57.54 27.1 31.1 

23 
74.7 

Variable 5.4 6.2 Ci.,  Ci -S.                 Cu. E     18. 3  :  =°  a.  #  r^  a.  p. 
3 57.78 26.2 29.9 22.6 77.7 S 3.6 

7.  7 

Ci.-S. NE     N.-cf. E  ;    1.3  1  =°a.  r^p.  da.  p. 4 57.55 26.3 
31.4 23.6 75.8 s 

5.6 1.0 

Ci.,  Ci -S.                  Cu.-N. W 10. 2     =°  d  a.  r^  p.  #o 
5 57.65 26.1 

30.2 23.6 
69.2 SW  quad. 

9.6 8.7 Ci.-S. Cu.-N. W       d  a.  p.  #  a. 
6 57.44 

26.3 30.8 23.3 71.7 

s,  ssw 

6.7 
7.7 

Ci.-S., 

A.-Cu.            Cu. W 5. 8  j  =°  £L  a.  /o  #  p. 
7 57.22 

27.7 30.5 24.9 64.8 
SW  quad. 

9 7.2 
Ci.-S. 

Cu. WSW 

  1  =°iia. 8 57.37 
25.8 29.6 

22 72.2 
SW  quad. 

6.2 

8      i  Ci.-S. 

S.-Cu. 
W 

30      I  =°  XI  a.  # /-of^p. 9 57.42 
27.2 30.1 23.2 70.7 

SW 

8.4 6.3  ;  A.-Cu. 
S     Cu. 

S\V 

  1  =°  a.  CXD°  p.  O  a.p. 
10 

58.14 28.2 31 25.4 68.6 SW,  ssw 
9.1 4.7  :  Ci.-S. 

;  Cu. 

W   1  =°iia. 
11 

57.79 
27.8 

31 

25.3 
65.5 

SW  quad. 

9.1 

7      '  Ci.-S. Cu.-N. W,  SW 

  i  =°£ia.  <  p. 

12 56.99 27.6 30.5 
24 

70.7 
SW  quad. 

7.8 

6      ;  Ci.-S. Cu. 
W 

_  '  =°  n  CP  a.  <,  p. 13 

56.34 
55. 56 
55.79 

27.5 28 

26.8 
31 

31.2 
31 

24.9 

25.4 

22 

69.4 
68.2 

73.2 
SW  quad. 
SW  quad. 
SW  quad. 

8.7 
8.6 

8.4 

2.7  ;  Ci. 
3.3     Ci. 
5.2  •  Ci. E 

Cu. 
Cu. 
Cu. 

WSW 

WSW 

SW 

=°  n  a.  0°  p. 
=°  n  a.  O  p. 

=°  n  a.  #/'°r3p. 
14 
15 

14.7 16 
56.38 

27 
30.5 24.1 

73.5 
SW  quad. 

6.1 

8.7  !  Ci.-S. Cu.-N. W  quad. 

2.3 

=o  £l  QO  a.  #o  p.  '■ 

17 

57.15 26.7 29 24.5 70.7 

SW  quad. 

10.1 

8.2     Ci.-S. 

N.-cf. WSW =°iia. /"OOQOp. 
18 

56. 61 27.7 30.6 24.9 68.8 S 8 
6.5     A.-Cu. W 

Cu. 
SW 

~°  n  a.  oo°  p. 
19 

56.98 27.3 31 24.4 
72.6 

SW,  ssw 

6.8 

5.5     Ci.-S. 
Cu. 

SW 

=°iia. 

20 

57. 79 27.2 33.1 24.4 71.8 
s,  ssw 

0 5.5     Ci. NNE 

Cu. 

SW 

=°  n  a.  r2  D. 
21 

58.43 27.5 

31 
24.5 71.7 E 

7.8 

3.3     Ci. 

NE 

Cu. ESE 
  .  =°iiT°a.  r^p.  ' 

22 

59. 10 27.6 
31.5 

24.1 72.2 SE,  WNW 
5.5 

4.3     Ci. Cu. 
N,  E =°  jQ- a.  oo°  r"<'i  p. 

23 

58.85 26.1 
30.1 

24 

75.8 

NW 

4.4 
8.3     Ci.-S. Cu.-N. NE 

25.4 

=c  JD.  T  •  d  o 

24 

58.46 25.8 29.6 22.9 76.7 SSE,  SSW 6.5 
7.7     A.-S. 

E Cu.-N. 

SW 

4.1 

#  a.  O  d  P- 
25 

58.13 
26.8 

30.5 23.5 71 SW  quad. 
8.6 

5.5     A.-Cu. 
E Cu. SW      

=°  #  a,  M.'  <,  p. 

26 
59.57 27.1 

30.5 
23.8 

68.7 SWquad. 
7.7 

6.5  1  A.-Cu. E 
Cu. 

SW  i      .8 

=o  r>  a.  r^  p. 

27 
61.28 26.9 

31.2 23.9 76.7 E 
4.7 

4.5  1  Ci.-S. 
E Cn. 

NNE  '   

=oii2da.  ri[u^p.; 

28 

59.88 26.7 30.9 23.8 75.5 Variable 6 
6.3  !  Ci.-S. Cu. N  !    2.3 

=oii2  0°a.r2^p.| 

29 
57.31 25.2 30.2 

23 
79.1 

E,  N 

5.7 

6.8  1  Ci.-S. 
NE 

Cu.-N. 

N  '  13.7 

•  O  a.  p.  vj.  <i  p.  1 30 
56.92 

25.9 29. 5     23 80.8 SE 

5.1 

6      ! 

Ci.-S. 

ENE 
Cu..  Cu 

-N.  NNE  1  13.2 
=  112    <j    v^  O    •     ! 

Mean 757. 70 26.9 30.7     23.9 72.4 7 

6.2  1 

Total 
1 

  1 

157.3 

ILOILO. 

[</)  =  10''  42'  N;  X  =  122'  34'  B;  barometer  above  sea,    6  meters;  gravity  correction  not  applied,   —1.84  mm.] 

1                          ■            '            1 
mm.    \   °C.    ̂    °C.    \   °C.      P.ct. Km.p.h. 

0-10 

mm.  i 

1 757.64  1  27.7 33.9 23.5  i  77.5 
NE 

6.9 8.2     Ci.-S. 
E     Cu. I  28.2  1  T«  <  Op. 

NE  i  16.5     ©Tap. 2 57  96 
25.8 

32 

23.5 
87.3 

NE 
6.2 9.7  !  A.-Cu. 

E  !  Cu.-N. 3 58.08 
25. 6 28.5 23.1 

88.8 NE,  SW 8.4 9.3     A.-Cu. E  I  Cu.-N. 
;  21. 3  1  #  a.  p. 

4 57.91 26.4 
29 

23.9 82.3 SW 13.2 
9.3     Ci.-S. E     Cu. 

SW         .  8     #  a. 
5 57.70 26.3 29.7 23.6 

79 

SW 

22 

9.3     A.-Cu. NE,  NW     Cu 
W         .  8  1  #  p. 

6 57.74 26.1 29.4 
23.4  '  86.2 

SW 

15.8 
9.3     Ci.-S. Cu.-N. 

SW  i  50.8  1  d^a. /-o#^  <,o W  !  19.8  !  ©a.  p. /-o^p. 

P 
7 57.89 25 28.6 22.5  i  90.5 

SW 

18.8 

9.8  ,  Ci.-S. E  ,  Cu.-N. 
8 57.40 26.6 

30.2 23. 5     78. 7 

SW 

16.1 
9.7     A.-Cu. E,  NW  !  Cu. 

i    3.6  ;  5p. 
9 57.70 27.3 29.4 24.4 

79.8 
SW 

17.8 

9.8     A.-Cu. 
Cu. 

SW  ;  59.4  i   <.  p. 10 
58.64 26.6 29.5 21.9 84.7 

SW 

14.2 
8.2     A.-Cu. 

ENE.  NE     Cu. !     1         O  0^  d  a.  <  p. 
SW,  W  i  16.3     #Ta. 11 58.08 26.6 

28 
23.8 84.5 

SW 

13.8 

8.3     Ci.-S. Cu.-N. 12 57.15 27.1 29.5 24.1 
79.5 

SW 18.4 
7.7      A.-Cu. 

NW.  W     Cu. 
i    3. 3     #  a.  p. 13 

56.75 27.1 29.7 24 82.3 
SW 

16.8 

5.8  ;  Ci. 
Cu.-N. 

SW  :  45. 5  1  #  a.  p. 

14 55. 92 26.7 
30 

23.5 85.3 w 

15 

7.6      A.-Cu. 
Cu.-N. 

SW  i  27. 2  !  #  a.  p. 15 
56 27.6 30         22.9 82.8 SW 

18.5 

7.8  i  Ci.-S. 
Cu. 

SW  ̂       .  8  1  #  a.  <,  p. 
16 50.71     27.5 30. 1     25. 5 81.5 w 

12. 8 

8.5     A.-Cu. 
NE     Cu. 5. 8     n  a.  <,  •  D.  d 17 

57.41  :  25.2 28.4     23.4 89.2 
SW 

15.9 
9.8  i  A.-Cu. 

N  '•  Cu.-N. 

SW  '  47 
O  a.  #  a.  p. 

18 

56. 62 26.8 28 
22.5 

86.2 SW 

16 

10       :  Ci.-S. 
Cu  -N. 

SW  !  23.6 /°  #  a.  p.  T  a. 19 

57.04 26.7 28.9 24.2 83.8 SW 
14.6 

8.2  i  Ci.-S. 

Cu. 
SW  1    3.3 

1/°  •  a. 

20 
57.89 26.5 29.9 24.4 85.2 

SW 
5.1 

6.3  i  Ci.-S. 

Cu. 
SW  :       .8 #  0  a.  <  p. 21 58. 59 26.7 30.4 

23.1 83.8 SW,  w 
8.3 

4.8  ;  Ci.,Ci. 
-S.           E  :  Cu. 

<i  P. 

22 59.38 27.1 31.5 23.8 82.3 w 
5.5 

3.7  '  Ci. 
:  Cu. 

r2<p. 
23 

59.52 25.5 31.6 23. 4 87.5 
Variable 

5.8 

7.3  !  A.-Cu. 
ENE     Cu. 

22.6 

0  •  ̂   p- 
24 

58.46 26 28.8 23.5 86.3 

SW 

10 

8.8  1  Ci.-S., 
A.-(^u.            Cu. 

SW  ,     1 

0  a. 

25 

58.38 25.1 26.6 
23 

92.2 SW 
10.9 

10      1  Ci.-S. Cu.-N. 
SW  1  68.1 

#  a.  p.  m  p. 26 
59.84 25.4 28 22.5 

88.8  ' 

SW 

12.9 

9.8  '  Ci.-S. 
Cu. 

SW  '    4.6 0  '^  a,  <,  p.  # 
27 

61.49 26.5 
31.6 

23.4 
83 

Variable 

5.5 

6.8  '■  A.-Cu. NE     Cu. 

.8 

<L  a.  p.  r  •  p. 
T  a,  J~3  #  u/  p. 

28 60.38 25.8 
30.6 

23 
87.8  : 

SW 

4.7 

7      '  Ci.-S. 
SE     Cu. 

.5 

29 57.82 26         31.2  1 

23 

85.7 

W,  NW 

4.6 

8.3     A.-Cu. Cu. 
NNE     10.2 

T  a  #  j:^  <,  p. 
C  a.  #  ̂   p. 

30 57.29 25.2     30.5  1 
22.9  '  88.5 N  quad. 

6.3 

9.5  1  Ci.-S. 

E     Cu. NNE  i  10.9 

494  5 

Mean 757. 98 26.4     29.8     23.4  :  84.7 12 
8.3  1   

Total 
  1   !   '   i   1 I 1 
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ORMOC. 

[0  =  11"  00'  N;  X=:124''  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

Day. 

Temperature. 

11^ 

Wind. 

§   1   s 

-C- 

3           1           r-3 

i>  S 

§   '   e 

*I2  >> 

Prevailing      Force 
5         X     ;     s 

=*.t:^ 

direction,    (mean). 
Amount 

(mean). 

Clouds 

Prevailing  form  and  its  direction. 

Upper. 

Miscellaneous. 

8 
9 

10 

11 

12 13 

14 15 
16 

17 
18 

19 20 

21 

22 23 

24 25 

26 
27 28 

29 30 

Mean 

Total 

mm. 

Ibl.  53 
57. 62 
57.  78 

57.  58 57. 49 

57.34 
57. 12 
57. 27 
57. 32 
57.98 

57.71 
56.  95 
56. 45 

'  55.57 

55. 61 
56.56 
56.83 
56.49 
56.81 
57.77 
58.31 59 

58. 84 
58.49 

58.14 
59.54 
61.18 
59.96 
57.32 
56. 80 

757. 65 

25.7  , 

26.2  I 
25.  7 
25.3  ; 
25.8  I 

26.9  i 

27.7  ! 
26.9 

26.7  ■ 

27 

27.2  i 
27  ! 
27.6  j 
27.3 

28.4  : 
26  i 

26.6  ' 

27.8  1 
27 

26.5  ! 

27.1  I 26.4 

24.5 26.1 27.3 

26.6 
25.4 

25.1 
24.1 
24.8 

31.3  I 

30.8 28.  7 29.1  , 

29.5 30.7  i 

31.3 
29.4 
30.  5 
31 . 5 

31.2 
30.7 

30.5 
30.7 
31.3 

30.2 
29.2 
31.1 
30.5 
31.2 
32.1 
31.5 
27.7 
29.4 

30.4 
30.4 
30.8 
29.7 
31.1 
30.5 

22 
23.4 
23.1 

22.  4 

23.2 22.9 

26.4     30.4     22.  < 

Per  ct. 85.8 

87 87 

86.8  I 

84.5  I 79.1  I 

22.9 77.6 
23 79 

23.1 83.2 

24 
81. 2 

23.4 82 
24.3 79.8 22.6 

79.6 
24.9 74.8 
22 

86.2 
22.7 83.9 
24.8  i 

80.3 23.1  i 
80 

23.3  i 
83.7 21.7 78.3 

21.6 
81.8 

21.3 

92.  5 
20.8 

80.3 
24.1 

•  78 

23.  3 
83.2 22.2 86 

21.3 
87.5 21. 8 
89.3 

21.7 88.3 

N 
Variable 
Variable 
NNE 

SE  quad. 

S  quad. 

s,  ssw S  quad. SE  quad. 
Variable 

SE  quad. 
Variable 

S  quad. 
S  quad. 

S  quad. 
S  quad. SE  quad. 
SE  quad. 
Variable 
Variable 

N  quad. 

S  quad. 

SSE 
Variable 

N 
Variable 

N 

Km.p.h. 
5.3 

3 
2.6 

4 
8.2 

8.3 

8.9 
6.2 

n\ 
6.9  ! 

8.9  < %.&  \ 
10.7 

4.9  I 

10 

10.4 
6.7 

4 4.6 
4.3 

2.1 

8.1 9.9 

3.6  : 
2.9 

9.7 
9.8 
8 

10 9.8 
6.7 8.3 

6.7 

5.2 

5.  5 

6 

3.8 

3.7 
5.2 6.7 

8.3 
5.3 
5.3 

6.2 

3.8 
4.5 

8.3 7.3 

6.2 

9.2 

6.2 

8 
9.2 
8.8 

Ci.-S. 
Ci.-S. 
Ci.-S.  E 

Ci.-S. 
Ci.-S. 

Ci.-S. A.-Cu.  N 
X.-Va\.  NVV  bv  W 
Ci.-S.      NE  bV  E 
A.-Cu.         NNW 

Ci.,  Ci.- 

A.-Cu. 

Ci. Ci. 

Ci.-S. 

Ci.-S. 

Ci.-S. A.-Cu. : 
Ci. 

A.-Cu. 
A.-Cu. 

Ci. 

Ci.-S. 
A.-Cu. 
A.-Cu. 

A.-Cu. 
A.-Cu. 

Ci.-S. 
A.-Cu. 

Ci.-S. 

Cu. Cu.-N. 

Cu.-X. 
Cu.-N. 

Cu.-N. 
Variable Cu.-N.  SW  by  W 

S\V 

NE 

NW 

.  W  bv  N N  bVE 
ENK 
NE 

ESE 
E 

NE.  SE 

SE NE 

E 
E 
E 
W 

SW 

Cu.-N. 
Cu.-N. 

Cu. Cu.-N. Cu.-N. 

Cu. 
Cu. 

Cu. Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu. 
Cu. 

Cu.,  S. 

Cu. 
Cu.-N. Cu.-N. 
Cu.-N. 
Cu. 
Cu. 

Cu.-N. 

Cu.-N. 
Cu.-N. 

mm. 

2.5 

23.9 
41.1 

5.6  I 

41.1 

W 
W 
W 

S  bv  W S 

SW 
ssw,  w 

w 
w 

SW 

N 
\ 
s 
s 
s 

NW 

NE 
E 

!     7.4 

2.3 

3.3 29.2 

2.5 

-a  =o  r^  d  <  #   : ^  ̂ r^  d  <,  # 

#^ii=°a.r^p.d 
!  =°a.  #^  p.d  a.  p. 
I  na. 

=o  ̂  

=°  a!  O  #°  p. 

=^a.  p. 

oo°  a.  <,  p. =°  a.  cxD°  O  <,  p. 

=o  a.  <,  T  P  p. 

<j  =°  a.  rj  do  p. 

-Q.  =°  a.  <,  p. 

=°a.d  TO#=^p. 

=°  <^°a.  d#o  p. 

=  00°  a. 

=o  00°  a. 
=°  a.  Of  p. 

n.  =°  a.   r°  <,  p. 

^opd°a7°0  <■- 

=°  #  d  T°  <  ̂  
=  a.  p.  <  p. 

1.8  I  =°ix 

1.5 
19.3 7.9 

a.  <^p, 

^  dp. 

d  n  =°a.  r^Tp. iia.T#°r^<P- 
=°  a.  #  r^  T^  p. 

I 

.  204. 4 

TACLOBAN. 

[0  =  11°   15'  N ;  X  =  125'*  00'  E;  barometer  above  sea,   5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

mm. 

°a 
°C 

°6'. 

Per  ct. 

0-12. 0-10. 
mm. 

1 758. 09 27.4 

32 

23.  9 82. 5 NW 

0.7 

7.5 Ci.-S. 
SW 

Cu.-N. 
E 

8.6 =  a.  #  p. 

2  
' 

58.15 26.5 

32 
23.6 85. 8 NW.  WNW 

.8 

8.7 Ci. WNW 

N. 

ESE 
32.3 

#  a.  p.  d  O'-  a. 

3 58.  02 26.5 30.3 23.8 
85 

EXE .2 

8.7 

Ci. SW 
Cu.-N. 

E 1.3 

•  dO'a. 

4  : 

57. 38 26.4 
31.4 24 SO NW .  7 

7.3 

Ci. 
SSE Cu.-N. 

WNW^ 

_____ 
po  ̂ 2  a.  d  p. 

^  i 

57. 34 
26.6 30.4 23.8 

82 

WNW 

.  5 

8 

Ci. 

Cu.-N. 
W 

u.-  O"  a.  #  p. 6  1 

57. 27 27.2 31.5 23.3 77.8 
W  quad. 

.7 8.3 Ci.-S. 

SE 

Cu. W 

,  WSW 

7 57. 10 28.4 
33.4 

24.5 

7-1.2 

WNW 

.  5 

8 
Ci. 

E Cu. 

^^ 

quad. 
CJ'  a. 

8 56.93 28.1 32. 2 24. 8 70.6 
SW  quad. 1 8.2 Variable 

Cu.-N. 
WNW 

Op. 

9 57.24 28.7 33.9 24.5 69. 8 
W  quad. 

1 7.8 
Ci. 

NE Cu. WNW 

O-  a.  p. 

10 57.79 28.7 34 24.8 
75.  5 W,  WNW 

1 

6.3 

Ci.-Cu. 
W 

Cu. 
W 

11 57. 56 28.6 
34.3 

24.  7 73.8 NE,  WNW   1 

1,2 

6.2 

Ci..  Ci.-S. 

ESE 

Cu. 

WNW 

n-  a,  <  p. 

12 56.74 
28.6 34. 2 

24.5 
75.3 Variable 

.3 

7.2 
Ci. E S.-Cu. WNW 

O"  a.  ̂   p. 

13 56. 33 28.6 34 24.4 74 W.  ENE 

.  7 

5.3 

Ci. 
Cu. 

WNW 

n-  a.  <  p. 

14 55.  38 28.7 34 24.3 
71.3 W  quad. 7 

."> 

Ci. 

NE 

Cu. WSW 
15 55. 26 29.1 34.7 

25 

70.3 

Wquad. 

.  8 

7.  7 

Ci. 

NE 
Cu. 

WSW 
16 56. 26 26.9 

30 
22.2 

83 
WNW 2.2 9 „__ 

Cu.-N. WNW 

l^s"
 

d  a.  p.  #  /  p. 

17 56.58 26.7 30.7 

23 

83.  2 WNW 1 9.2 
Cu.-N. 

NW 3 d  #  a.  p. 
18 56.40 28.3 

33     • 

23.5 
73.8 SW  quad. 

1       1 
8.3 

Ci.-S.,  Ci. 

-Cu.     e' 

Cu. WSW 19 
56.90 

28.9 33.9 24.2 

75.2 W,  SSE 

.8  ! 
8.2 

Ci.-Cu. E 
Cu. 

SW 
20 58.06 28.3 31.7 

25.  3 
81.5 

SE 
1 

7.8 

Ci. E Variable 

O-  a.  p.  7  P- 

21 
58. 82 28.6 32.1 25. 4 

78.3 SE 1 

5.  7 

Ci. 

NNW Cu. 

SE 
'22~9' 

d  #  a.  <  p. 

22 
59. 32 28.2 34.3 24 

80.  3 
Variable 

.  '^ 

5.  5 

Ci. SE 

Cu.  -N 

NNE,NE 

.8 11=  a.  d  p. 

23 59.17 25.5 28. 2 

23 

90.5 WNW.  NNW 
l!2 

8.7 

Ci. 

N. NE 
40.7 

#a.p.0.u-a70p 

24 58. 60 26.5 30.9 
22. 3 

84 

ESE 

.5 

6.8 

Ci.-S. 
ESE 

Cu.-N. 
SSW 

25 58. 08 27.9 33.4 
24 

77 

SW  quad. 
1 

7.5 
Ci.-Cu. E 

Cu. WSW 

"I's" 

•  d  JTi  p. 
26  i 

59.56 26.  6 31 
21.5 

86 
SE,  W 

.  7 

8.7 Ci.-S.,  Ci. 

-Cu. 

Cu.-N. 
W .8 

djr^p. 

27 61.52 27 33.6 
23.6 

83 

NW  quad. 
7 7 

Ci. E  by  S 

Cu.-N. 
NW 

vi--  p. 

28 60. 05 
26.9 30.5 

24 

85.7 NW  quad. 

i'    ! 

7.  5 

Ci.-S. 

ENE Cu. 
NE,  NNE 0-a.p.r^^'^<^p. 

29 57.  27 26,4 
32 

23.9 

86 
NW  quad. 

1.3  1 

'     8    ■ 
Ci. 

SSE Cu. NNE 

'~5."6' 

■^-  ̂   a.  #p. 

30 57 25.  7 
32 

23.7 

89 
79.7 

W  quad. 

.8  , 

7.  5 

Ci. 

Cu. NNE,  NE 1.3 

146.9 
mm^'  p. Mean 757. 67 27.6 32.3 

24 

.8 

7.5 

Total 
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CAPIZ. 

[0=11*  35'  N;  \=122*  45'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.81  mm.] 

? 1     Temperature. 

2    . 
Wind Clouds. 

l-a 

!     o 

1     g 
i   §^ 

oo  ■ 

Day. 

'  1  :  i 
i    Prevailing  form  and  its  direction. 

Miscellaneous. 

!     1 

•    1 

■   ̂    ■  'S 

is 
Prevailing  j 

direction. 
Force mean). Amount 

(mean). 
.     P^ 

1    ̂  

03             .S            o"^ 

Upper. 

Lower. 

«« 

mm. 

1  °a 
OC.    '    °C.     p.  cL 

0-12. 0-10. 

mm. 
1 t  27.9 32.5      i  86.7 Variable 

0.5 8.3 
Ci.-S. 

NW Cu.-N.            E,  S 

50 

•  a.  O  #2  p. 2 
26 

29.1  i   i  91 
NE 

.5 9 Ci.-S. N.                       E 90.7 

•^  O  a.  p.  "
^ 

3 25.4 29.5  1   
92.2 

ESE 
0 

9.5 
Ci.-S. N.                       E 

14.7 #  a.  p. 4 
25.9 

30.1  i   90.7 
Variable    ■ 

.2 
9.7 

A.-S. 
S Cu.-N.            NW 

3.8 

K^-
 

5 
25.9 

30.4  \   89.7 '    SW  quad,    i .7 
9.5 Ci.-S. 

s N.                     SE 
6 26.9 

31.9  !   87.3 
W,  SE 

.3 
8.2 

Ci.-Cu. 
NE,  SE 

Cu.-N.   Variable 
2.8 

T^",'- 

7 26.6 31.9 91.2 
SW,  WNW  i 

.3 8.7 

A.-Cu. 

SW 

Cu.-N.               W 

8 25.9 
32.2 88.5 Variable .3 9.3 

Ci.-Cu. 

SE 

Cu.-N.             SW 
2.8 

dp  p. 

9 
27.4 

32.4 87.3 WSW,  E 
.3 

9.2 
Ci.-S.   • 

N.                WSW 
10 27.8 

33.6 85.3 SW,  N 

.3 

8 
Ci.-Cu. 

SE 

N.,  Cu.-N.        SE ^°P. 

1          11 

27.5 
33.1 83.3 W 

.  7 

8.2 

Ci.-S. N.                    NE 
!          12 27.2 32.4 

88 

Variable    ' 

.7 6.5 Ci.-S. Cu.-N.             SW ~ 

~o  do  p. 

13 27.1 
33.1 85.9 

S  quad. 
.7 6 Ci.-S. 

NE 

Variable            S 

8.9 

~°  •  ̂   p. 

'          14 26.6 
30.8   !  88.3 N 

.2 

6 Ci.-S. NE Cu.-N.            SW 

-odop."^ 

j          15 
27.9 

32.9 
  i  82.3 

SSW,  W     i 

.3 

6.3 Ci.-S. 

SE 

Cu.-N.            NW 

=°a.  <,op. 

1          16 
27.6 

32.2 
     87.2 Variable    : .0 9.5 

Ci.-S. 
Cu.-N.            NW 

5.1 

pp. 

1          17 

26.9 32.1 86.8 Variable    ; 

,3 

9 Ci.-S. 
Cu.-N.            NW 

do  a.  p. 

!          18 26.6 31.9 
86.2 

SW,  SSW    - .3 

9.5 Ci.-S. 
Cu.-N.            NW 

do  a.  p. 

19 26.5 28.9 _ 87.8 s 
1.2 

9.2 Ci.-S. 

Cu.-N.    NW,  SW 

do  a. 

20 

26.7 32.5   '  87.7 
SSW,  s .3 9 Ci.-S. 

Cu.-N.                 S 

8.4 

ni°#p. 

21 26.4 31.9 
  1  87.2 ESE,  NE .3 

6.2 
Ci.-S. Variable        SW 3.6 

=°a.jr32#y-^p. 

22 
27.9 

31.6 
  !  86 N  quad. 

.5 
3.8     Ci.-S. 

S Cu.                  NE 5.8 

\dJ°  o^o  p. 

23 
27.7 31.1   i  87.2 WSW 

.  7  ■ 

9         Ci.-S. 

SE 

Cu.-N.                E 
56.9 

•  a.  p.  =o  p 

24 
26 30 

  j  91.8 WNW,  NE .2 9.5 Ci.-S. Cu.-N.             NE 
15.7 

•^  =°&.nL%  p. 

'          25 25.5 30.2   i  93.3 SSW,  WSW .3 
6.7 

Ci. 
Cu.,  Cu.-N.     SW 3.6 

•  p- 

,          26 26.7 31.6      88 S 

.5 

8.5 

Ci.-S. 

Cu.-N.             »W 3 

=°sL.Tmm°p. 

i          27 
27 30.7      86.4 

S.  NE       ■ 
.3 6 

Ci.-S. 
SW 

Cu.-N.         NE,  S 

0^2  p. 

'          28 27.4 31.1      87.2 NW         1 

.5 7.2 Ci.-S. 
Cu.-N.             NE 

1.8 T#oa. 
29 27.9 

31.7   1  86.2 NW,  NNW  1 .7 

8.2 

Ci.-S. 

SW 

Cu.-N.             NE 

73.1 

•=  r3=  p. 

30 
26.7 30.5   :  89 

N  quad. 
1 8.3 

Ci.-S. SW 

Cu.-N.                N 2 
•^'OTa.  <op. 

Mean 26.8 31.5   i  87.9 .5 8 
■ 

j ;  Total 

352  7 
1 i 1 

CALBAYOG. 

[<^  =  12*  04'  N;  X=124®  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  —1.80  mm.] 

1    mm. 

oa 
°C. 

OC. 

Perct. 

1 

j  758.21 

25.6 
31.2 22.9 

91      1 N 
2 1     58.41 25 30 

23 
91.5 N 

3 :    58.13 25.2 29.2 22.8 90.1 N 
4 

■■    57. 64 26 
30.8 23.1 

88.8  ' 
N,  W 5 57. 44 26.6 29.1 24.3 87.7 WSW,  W 

6 57.37 
27.8 

31.2 24.5 80.5 
SW 7 57.32 28.1 

31 
25.2 79.7 

SW 8 57.11 27.6 30.9 25.2 79.8  \ SW 
9 i    57.27 28.3 31.2 26.2 79.9    ; SW 10 58.02 

29 
31.1 27.4 77.8 SW 

11 57.69 28.6 

31 

26.4 
80.2 SW,  w 

12 
56.80 28.5 

31.7 

25 
78.5 SW 

1          13 

56.69 28.9 32.5 26.7 
75.8 

SW 
!          14 55. 65 29 32.2 

27.2 77.3 

SW 1          15 

55.58 29.3 31.5 
26 

75.5 

SW 1          16 56.36 26 27.9 23.5 89.7 
NW 

17 56.52 26.8 28.7 24.5 85.3 
WSW,  w 18 56.39 27.9 30.1 

24.1 78.3 SW 
19 

57 

27.5 
30.1 

23.8 
80.2 SW 20 

58.15 26.6 31.7 23.6 85.8 N,  S 
21 58.90 27.4 32.3 22.6 83.8 N 
22 59.56 27 

32.6 
23.4 85.7 N 23 

59.52 
25.1  , 

28.9 22.3 93.3 
N 

24 58.66 25.8  , 31.2 
21.5 

86 

N 25 
58.32 

27.3 : 

31.9 23.7 82.2 
SW 26 59.66 

28 
32.9 24.9 

80.2    : Variable 
27 61.68 

27 
31.7 23.4 

84.2   ; 

N 28 60.30 

25.8  ■ 

32.1 22.4 

90.8  ' 

N 29 57.66 
25.5  j 

32.9 23.1 

91.5  i 

N  quad. 
30 57.26 25      i 32.2 23.2 

91.3  ; 
N 

Mean 757. 84 

27.1  1 

31.1 24.2 
84.1    . 

Total 

0-12. 0-10. 
I 

i  mm. 0.5 7      1  Ci.,  A. 

-Cu. 

Cu. NE 

1    9.7 
1 

9.5  j  Ci.-S. 

S.-Cu. 
E 

i  14 

.8 8.8  1  Ci.-S. 

S.-Cu. 

E 

8.1 
1.2 8.7  \  Ci.-S. 

S.-Cu. 

W,  NW 
2.3 2.5 

9. 7     A.-Cu. 

S.-Cu. 
W 2.8 

2.3 8.8     A.-Cu. Ci.-S. 

S.-Cu. 
W 

6.4 

2.8  1 

9.3  ;  A.-Cu. 

NW 

S.-Cu. 

SW 
3 

9      1  A.-Cu. NW 

S.-Cu. 

SW 

5.1 
2.3 9.2  1  A.-Cu. NW 

S.-Cu. 

W 

2.3  ' 

8.7  i  A.-Cu. 
NW 

S.-Cu. w 

2.7  ' 

7.8  i  Ci.-S. 

S.-Cu. 
SW,  w 12.2 

2 6.7  ;  A.-Cu. W 

S.-Cu. 

W,  SW 2.3 
2.5  i  A.-Cu. 

S.-Cu. 

SW 
2.5 4.5  ■  Ci. 

S.-Cu. 
WSW 

3 7      ;  Ci. 

NE 
S.-Cu. SW 

7.9 

2 
9.7 

A.-Cu. 
N. 

WNW 

23.1 2.8 

9.5 

A.-Cu. 

Fr.-N. 
w 7.9 

2.7 9.5 

A.-Cu. S.-Cu. WSW 

1.3 
9.2 

A.-Cu. 
W 

S.-Cu. 
SW 1.3 

.8 

6.8 

A.-Cu. 
NE Variable 

1 4.5 Ci.-S. Cu. 
.8 

4.8 

Ci.-S. 

S.-Cu. 
N 1.8 

.8   : 

8 
A.-Cu. 

N. 

NE,  SE 40.9 
.8 

6.5 
Ci.-S. 

S.-Cu. 

SE 

2 
1.7 7.8 

A.-Cu. 

\V 

S.-Cu. 

SW 

1.2 8.5  !  A.-Cu. 
E 

S.-Cu. 
SW 2 

1 
7.3 A.-Cu. 

SW 
S.-Cu. 

.8 

5.8 

Ci.-S. 
Cu. NE 3.8 

1 

8.7 
Ci.-S. 

S.-Cu. NE 

5.3 
1 ^ 

Ci.-S. 
S.-Cu. 

NE 

.5 1.7 7.7 

jp-a.  d  <.  p. 

#Or^2da.#  ^  p. 

vu2  d  a.  0°  <.  p. 

p  a.  <  p.  d 
po  a.  d  p. 

=°p. 

/'•a. 

=°  a.  p.  /"  #  p. 

dp. 
=o  ®  a.  d  <  p. 

poa. 

p  a.  ̂   p. 

<,  p. 

<./'«p. 

a  a.  #  p. 

i/o  a.  ̂   #o  p^ 

=o  a.  d  p. 

n  a.  <,  a.  p. 

n  a.  po  <^  u/  p. 

<  da.  #2j-2^p; 
T  d  <,  vi/  p. 

d  a.  p.  <|  y  p. 

<^  T  d  /^  vv 

d  a.  O  do  u>  p. 
c[7iia.#0|-^o^p_ 
<a.poo°d^p. d  0°  a.  <,  a?  p. 

92778- 
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[,^  =  13*'  09'  N;  X  =  123«  45' 

LEGASPI. 

barometer  above  sea,  4.2  meters;  gravity  correction  not  applied,   —1.77  mm.] 

g"      1     Temperature. 

Wind. Clouds. 

rs
be
- 

a.
  m

. 

Day. 

S     i 

! 

13 

03  *^ 

:   Prevailing  form  and  its  direction.    \  •^  a  \     Miscellaneous. 'id a a 
l»revailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

c  2  ' 

1         ̂  i    mm. 

^ s S 

P.ct. Km.p.h. 

Upper. 
0-10. 

Lower. 

S  bo  ■ 

°a °c. 
°c. 

7nm. 

1 
i  758.01 

27.7 33 23.5 81.3 E 5.9 
4.7 Ci.-S.,  Ci. 

Cu. E 18.6  1  pr3a.#o^dp. 
17  1  #  d°  a.  p.  cpo  <,  p. 

28.4{^#d0a.#0^p. 
15.  7  i  •  ft.  n.  02  X  /   n 

2 58.03 
27.3 31.8 23.5 82.2 E 

7.8 

Ci.-S. Cu. E 
i            3 ,    58.04 

27 

31.4 
23.4 

82.8 E 7 A.-Cu.                E Cu.-N. 

NE 

1            4 
57.34 26.2 31.1 22.7 

85.8 
S,  E 

8 Ci.-S. Cu. 

SE 1            ̂  
56.87 25.3 28.1 

23 
89.8 W 

5.6 

9.2 

Ci.-S. Cu.-N. SW 42.4 

d#a.pr     ̂ ^- 

•  aido^^p. 

<°p. 
d°  <°p. 

=^  O  a.  #   r  a.  p. 

6 56.68 
26.7 31.1 22.6 

82.3 W 

1          ̂  

6.8 
Ci.-S. 

Cu.-N.,  Ci 

.W,SW 11.5 
7 56.52 

26.6 
32.1 22.9 

83 

W 

'          7.9 

8.5 
Ci.-S. Cu.-N. SW 

1.8 

8 56.06 
26.5 

32 

24.3 
81.5 WSW 9.7 

6.7 
Ci.-S. Cu.-N. 

SW 

5.1 
9 56.39 

28 

32.5 24.4 
73.7 WSW 

9.4 

6.7 A.-Cu.   WSW,W 
Cu.-N. WSW 

i          10 
57.21 28.4 32.9 25.3 75.6 

WSW 9.4 5 A.-Cu.            NW 

Cu. 
W 11 

57.02 27.8 31.2 
24.7 

78.5 WSW 
7.9 

5.7 Ci.                   NE Cu. WSW 

3.8 

!          12 
56.04 

27.6 
33 

24 
78.8 

sw,  wsw^ 

6.7? 

4.2 
A.-Cu.            NW 

Cu. 

WSW 
13 

55.87 28.6 

34 

24.5 
73.4 WSW 6.7 

2.3 A.-Cu.            NW 
Fr.-Cu. 

SW <.°P. 1          14 

54.65 28.4 
33.5 

24.6 
75.4 

w^sw 

9.7 2.2 

Ci. 

Cu. 

WSW^ 

4.3 

:        15 54.92 28.1 32.6 25.3 
81.3 

w^sw 

10.6 5.5 Ci.                    NE 
Cu.-N. 

WSW 2         #  a.  p. 
11        O  d  #  a.  /  #  p. 
28.2     #a.  (Pp. 

16 55.60 25.6 28.1 23.1 88.8 

W^  quad. 

8 
9.7 

Ci.-S. Fr.-N. 

NW 

17 
55.46 26.4 29.5 22.6 

84.2 WSW 10.2 
9.7 

Ci.-S. 
Fr.-N. 

WNW 
18 

55. 28 26.1 31.5 22.8 82 
WSW 

14.2 10 Ci.-S.               NE Fr.-N. 

SW 

2        #da.p. 
19 

56.16 26.5 29.5 
24 

82.8 W 10 Ci.-S. N. 

w^sw 

  -Id  a.  p. 
20 

57.39 27.4 32.1 24.4 79.7 

W^SW 

5.1 
7.8 

Ci.-S. Variable 
1.3  1  •°C-a.  ^  p. 21 

58.31 28.4 
34.4 24. 2 78.8 

S,  ssw 
4 

2.8 
Ci.                     N Cu. s 22 

59.34 
59.18 

28.2 
26.6 

32.8 

30.5 

23.5 
22.9 81.2 

83.3 Equad. ENE,  NE 
4 

10 
Ci.                   NE 

Ci.-S. 
Cu. 
S.-Cu. 

ENE 

'io~r 

=°a.  <,°p. 
•°a.  T^#  <  p. 

•  0°  a.  <  p. 
=oa.Tdo<p.     1 

=°  a.  <  p. 

=°OOa.  T°p.      ' 

23 
24 

58. 04 
26.9 32.1 

23 
85 

NE,  E 6.8 
Ci.                 NNE 

Cu. 

4.1 

25 
57.73 26.8 32.9 23.4 

82.8 WSW 6.8 

A.-Cu.               W^ Fr.-N. 

SSW 
26 

59.13 
27.8 

33.8 23.5 
79.6 

W^SW,  W 

5.4 5 A.-Cu.         WNW 

Cu. sw 
1.3 

27 
61.09 27.5 33.7 23.2 

79.2 W,  E 
6.1 4 Ci.,  A.-Cu.  SE,NW 

Cu. 
w 28 

60.05 27.2 33.2 
22.7 

82.4 
NE,  ENE 3.9 

1.5 
Ci.                  SSE Cu. N 9.9 

=°  a.  #2  p. 

d°  Oa.  O  •vL.p.' 

29 57.52 27.6 
32.2 

23.1 81.3 
NNE 

10.3 
7.7 

Ci.-S. Cu. 

NNE 
6.6 

30 

Mean 

56.88 
27.8 31.5 24.6 80.2 

E  quad. 

8.8 

6.2 
A.-Cu.,  Ci.-S. 

Cu.-N. 

ENE 
5.3 #  d°  a.                   1 

757. 23 27.2 31.9 23.7 
81.2 

7.9 
6.4 1 

Total 
230  4                                        1 1 

ATIMONAN. 

[^  =  14*'  00'  N;  X  =  121'  55'  B;  barometer  above  sea,  4  meters;  gravity  correction  not  applied,   —1.74  mm.] 

mm. 

757. 80 
58.09 
58.05 
57.54 
56.85 
55.96 
55.37 

55.42 
55.70 
57.06 
56.67 

56 
55.34 
54.38 
54.43 
55.94 
55.45 
54.87 
55. 07 
56.50 
57.55 
58.96 
59. 42 
58.10 

57.47 
58. 53 
60.82 
60. 25 
57.97 
57.48 

Mean     756. 97 

Total   !   

°a 
°C. 

°C. 

28.3 31.5 24.3 
28.3 

31.4 
24.7 

27. 5 31.9 24.2 
26.9 31.8 24.3 
25.3 28.4 23.5 
25.6 

31 

22.9 
27 

32 

23 

27.1 32.2 24.9 

28. 2 33.5 
24.9 

27.4 33.7 
23.3 

27.5 32 
24.9 

27 

32 

23.1 

28.1 
35.1 

23.9 
28.4 

33.5 

24.3 

28.9 32.4 25.9 
26.4 28.6 24.1 26 

32.5 23.6 
25.4 

27.2 

23.6 

25.7 
30.8 

23.8 
26.6 29.7 24 28 

32.4 24.9 
27.9 

33.9 23.5 
27.3 31.3 24.2 
26.2 28.2 

23.6 

26.3 30.6 23.1 
27.5 32.9 24.3 
27.3 33 24 
26.7 31.1 22.5 
26.7 29.2 

24.3 
27.5 

30.4 
23.3 

27.1 31.5 
24 

P.  ct. 
82.1 
80.8 
80.8 
86.8 
90.8 

89      ! 81.5 
76.8 

70.2 77.7 73.  7  I 

78.2 
77.9  I 

75 70 

81.2 
79.4 

83.6 
84.9 
79.2 
76.8 

83.2 
86 
90 
84.8 

81.2 84.3 

83.8 
86.3 
86.3 

Km.  p.  h. 
1 

0-10. 

' mm. 

NNW 13.1 

!            6 

Ci. 

;  Cu. 

E,  N 

O^^o^oa.p.^o^op. 

C°a.vr^°d°<iOp. !     N  quad. 11.6 9.5 
Ci.-Cu. 

E 

i  S.-Cu. 

NE,  E 
7.6 

N  quad. 9.2 
9.7 

Ci. 

S.-Cu. 
NE 

3.5 

•°ap.  <^p^ 

d  #''a.  p.  r^°p. 
N 

11.5 

9.8 

Ci. 

Fr.-N. 

NE 
13.5 

SW 
10 

Ci. 

N.,  S.- 

Cu.        NE 
19.3 

07°  a.  9  a.  p. 

SW 

7.6 
9.5 

Ci. 

ENE 
S.-Cu. 

SE,  S 

5.6 
da.  ©oa.  p.  r3°p. 

SW^  quad. 9 8.7 
Ci. 

E 
Cu. 

S 1 
0°a  dop 

SW^  quad. 
10.8 

10 

Ci. 

ENE 
Cu. 

SW^ 

3.3 d  a.  #°  p. 
oo°  d  0°  p. SW 9.5 8.5 

Ci. 

S.-Cu. 
W 1.5 

SW^
 

9 
9.3 

A.-Cu. W 
S.-Cu. 

w 

do  a.  <  p. 

SW 

14.4 9 

Ci. Cu. 

w^ 

0=a. 

SW 8.9 8.2 
A.-Cu. 

S Cu. 
sw\  w 

V°P- 

a°a.  i~3p.  <^°H.  p. 
SW  quad. 8.6 6 

Ci. 

S.-Cu. 
s 

SW 

2.8 

Ci. 
Cu. sw 

SW 
11. 2 

7.3 

Ci. 
S.-Cu. 

SW 

<i^p. 

da.  p. 

SW,  WSW 7 10 
Ci.-S. 

S.-Cu. 
NW 

.5 
SW,  w 

9.5 

Ci.-S. 
S.-Cu. 

W 9.8 
do  a.  p.  #o  p. 

ssw 12.4 

10 Ci.-S. . 

Fr.-N. 
S.-Cu.  W 

3.8 do  a.  p.  #°  p. 

SW 
8.9 

10 

Ci.-S. 
S.-Cu. 

SW 

.5 

do  a.  p. 

SW 

10.5 
10 Ci.-S. 

S.-Cu. 
SW 

SW,  SSE 8.3 8.7 
Ci. 

S.-Cu. 

SW 

a?  p. 

SW 7.2 

7.3 

Ci. 

NE 

Cu. 
SW 

nP  a.  or  p. 

N  quad. 13.2 

7.7 

Ci. S.-Cu. N 
25.4 

d  Tpp. 

NW,  NNW 
16.9 

9.8 

Ci.-S. 

N. 

N 
29.3 

/'°#'r^a.#^p. 

SW 7.2 

10 

Ci.-S. S.-Cu. S r^odo^o^o^; 

S  quad. 

6.3 
8 Ci. 

WNW 

S.-Cu., 

Cu.          S ■ -a°  a.  <  07  p.  . 

SW 

6.8 7.8 

Ci. W S.-Cu. SW 
<,  cap.  Oa.p. iiOooOT°a.da7p. 

NW  quad. 8.6 6 

Ci. 

S.-Cu. 
N  quad. 

1.3 

NNW 12.1 8.8 

Ci. 

S.-Cu. NE 16.5 d  #o  a.  f^  #  ̂   p. 

N  quad. 

18 

9.2 Ci.-S. 
S.-Cu. 

NNE 
8.6 

#  m  /-o  d  o? 1        10.3 

8.6 

_|151 
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OLONGAPO. 

[<f>  =  14*  49'  N;  X  =  120*  16'  B;  barometer  above  sea,  3.5  meters ;  gravity  correction  not  applied. 

-1.71  mm.] 

9a
n)
. 

Temperature. 

•6 

Wind. Clouds. 

^B 

Miscellaneous. 
s 

Day.   :      g 1     1     g 

03                        TH 

Si   
 

<D  g      j 

•5"^   i  Prevailing 

^^   i  direction. 

Force   |  Amount 

(mean).j  (mean). 

Prevailing  form  and  its  direction. 

Pr
es
si
 

Me
an
 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 12 

13 
14 
15 

16 17 

18 
19 20 

21 
22 23 

24 25 26 

27 
28 

29 
30 

mm. 

757.85 
57.90 
57.89 
57.38 •56.37 

55.53 
54.88 
55.14 
56.04 
57.33 
57. 26 
55.88 
55.37 
54.84 
54.82 
56.64 
56.06 
54.36 
54.60 
56.24 
57.38 
59.19 
59.83 

58.29 
57.14 
58.64 
61.21 
60.55 
58.19 
57.72 

28.1 

28.1 26.9 

27 

26.7 
25.9 
26.1 25.6 
26.8 

26.1 
25.8 

25.2 
26.4 
26.9 

27.2 25 

25. 8 

25.7 
25.9 
24.9 
26.7 
26.6 

26.4 26.7 
26 

25.7 
25.8 
25.5 
26.2 
26.4 

34.7 
34.3 
32.9 
32.5 
31.1 

30 
28.2 27.7 
28.1 

28.2 
27.2 
26.8 

30.5 
28.6 
28.9 

26.7 
27.9 
26.9 
27.1 
26.1 
28.8 
28.6 

30.7 31.5 

30.1 
28 
28.1 

29.2 
29.4 

32.1 

23.7 
24.3 
23.9 
23.9 

24 
23.6 
24.5 
24.5 
24.6 
24.2 
24 
23.9 23 

24.4 

24.3 

24.1 
23.5 

24 
23 
23.5 
23.8 

24.2 23 

23.8 
24.3 
23.1 
23.6 
22.9 
22.9 
22.7 

Per  ct. 

82.3 
81.8 
86.7 
83.3 

84.3 
86.8 
87.8 

90.8 
85.4 
89.5 
88.7 
93.5 

86.7 87.7 
89.3 

94 91.7 

93.3 

93.2 

94 
87.7 
83.7 84.8 

85.5 

88.2 87.5 

85.1 
87.5 
84.7 
83.5 

NNE 
NNE 
NNE 
NE 

NNE 
NE  quad. 

S  quad. SW  quad. 
SSW,  WSW 
SW  quad. 

SW SSW NNE 

SW,  SSW 
SW,  SSW 

SW 
SW  quad. WSW 

SW 
WSW 

SSW,  sw^ 

NNE,  SW 

Variable 
NNE 

E,NNE 
S  quad. NNE,  SSW 

N  quad. 
NNE 
NNE 

0-12. 

1.1 
1.2 
1.2 1.2 

1.2 1 1.8 
1.8 

2.2 1.8 
2.2 
1.2 

1.2 
1.8 
2.2 
1.4 
2.2 4.8 
4.5 

3.5 
1.5 1.4 

8 1.1 

1.4 1.6 

1.2 
1.2 1.4 
1.5 

0-10. 

8 

9.3 
8.8 

9.5 

9.2 9 
9.7 

10 
10 
10 

10 

8.7 6.7 7.2 9.8 10 

10 
10 
10 
10 

10 

9.2 8.5 9.2 
10 

8.2 

8.7 
5.8 

5.7 
6.5 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. A.-Cu.,  Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S.    , 

Ci.-S. 
A.-Cu.,  Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Cu.                 ENE 
Cu.-N.                  E 
Cu.-N.        E,  ESE 
Cu.-N.,  Cu. 

Cu.                       E 
Cu.-N.       SE  by  S 

Cu.-N.       S  quad. 
Cu.-N.               SW 
Cu.-N.               SW 
Cu.-N,               SW 
Cu.-N.               SW 
Cu.-N.               SW 

Cu.                     SE 
Cu.                  SSW 
Cu.-N.               SW 
Cu.-N.               SW 
Cu.-N.        W  by  S 

N.                       SW 
Cu.-N.               SW 

N.,  Cu.-N.        SW Cu.-N.            SSW 

Cu.                  SSW 
Cu.-N.          WNW 

Cu.-N. Cu.-N.  ESE,  SSW 
Cu.-N.                SE 
Cu.-N.,  Cu. 

Cu. Cu.-N.'    NEbyE 
Cu.-N.              NE 

mm. 

1.3 
"9r9' 

"1'3" 

10.2 
15.8 

39 43.8 

56.5 
22.7 

13.3 
"6~2' 

58.1 27.5 

111.1 
57.2 
92. 5 22.4 

"2~9" 

20.8 

5.3 

""3" 

"b~S~ 

vi>0°a.  r2dp.^, 
u^o  0  a.  <j  a.  p. 

-Q  a.  #°  rH  p. 

•  d°Oa.  r^p.    . 
d°a.O°#  =  r3p. 

/-^  •  0  •«  d      ' 
t/o  0  p.  d  C  a.  p. /'•°p. 

0°a./'#2j-^p.d, lU°f^^.     : 
l/-  #  a.  p. /'•'^a.  p.  op. 

/'  •  a.  p.  =  p. 

=  Oa. 

n  =°  a.  0  p. 
n.^=  a.  dOf^p. 112  d  a.  <i  p  0 

r32u.  =  p#°d =  Oa. /'°#p.   i •  a.  <,  p. 

n  a.  u>°  p.n[  a.p.i 
.a  a.  d°  0  a.  p. n*  0°  a.  #  0  p. 

Mean 757. 02 
26  3 

OQ   4    i    05   ft 
87.6 1.8  1           8.9 i '  Total ' 

625. 9 

SAN  ISIDRO. 

[</)=:  15*  22'  N;  X  =  120**  53'  B;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,   —1.69  mm.] 

mm. 

°C. 

°a 
OC. 

■ 
Per  ct. 

0-12. ! 

i    0-10. 

mm.  ; 

1 757. 78 27.7 :   23.2 78.8 NW 

0.6 
i       6.3 

Ci. 
NE Variable               j    1. 8  '  n^  =0  d  T  <  ̂"^ Cu.                   SE      1  V1.2  d°  0°  ̂ ^  <, 

2 57.97 27.7  i   
23.9 79.8 

NE  quad. .5 !       8.7 
Ci.-S. 

E,  SE 
3 58.01 26.6  ;   24 88.2 NE  quad. 

Variable 

.6 

1           8.8 Ci.-S. N.                  ESE  I.   1.6  1  C^a.  d  <,  p. 
4 57.31 26.9  i   

23.8 83.8 

.5 
j           8.3 

Ci. 

ESE Cu.               E,SE  ;      .5 

d  O'*  a.  <  d  p. 

5 56.36 27.1  !   
23.8 

81.8 NNW,  SSE .7 7.2 Ci.-S. 
ESE Cu.-N.                        :   

11°  a.  O"  <  p. 

nP  a.  d2  0  P- 
6 55.85 26.2  1   23.5 86.7 SE  quad. 

1.4 

i            7 
Ci. 

N.                     SE  ;    4.8 
7 55.09 27.8  ̂    :  23.9 79.5 

SE  quad. 
2.4 

'            6.8 

Ci. 

Cu.                      Si    3.3 

dp.    _ 

8 54.99 26.7     24.2 
84.8 

S  quad. 

2.5 
1            8.3 

Ci.-S. N.         SWquad.         .5  i  d^a.  d°p. 9 
^56.03 26 

  !  24.2 88.2 S  quad. 
1.8 9 Ci.-S.,  A. 

-S.           ;  N.         SW  by  W  i    2        d  a.  p. 10 

57.04 26.9   1  23.4 84.3 SE,  SSW 
1.2 

;        8.2 

A.-Cu. 

N.                    SW  i    2. 3     T  ̂   (12  p. 11 
56.80 26.7   i  23.5 83.6 

SSW 

1.9 

6.2 

Ci.-S. S.-Cu.                       n^  a.  C<i  p. 
i  S.-Cu.              NE  :      nOQ^a.   1    <j  p. 

12 
55.78 26.6  i      24 85.2 SE  quad. 

1.4 

5.5 

Ci. 13 
55. 30 28      i     22.6 

78.8 
Variable 1 

4.3 Ci. 
S.-Cu.              SE  1   ^  =rL2Q2  a.  <,  p. 14 

54.61 28.9 
  j  24.9 

76.6 

S  quad. 

1.8 

1        5.3 
Ci. 

S.-Cu.          WSW  ;   '  112  CXD  a.  d°  <,  p. 15 

54.54 
28.6 

25 

77 SW 

2.6 

7.8 
Ci.-S. 

NE 

S.-Cu.,  N.       SW      i   <i  p. 16 

56.34 25.6 23.7 89.3 
SE  quad. 

1.1 

9.7   ;   A.-S. 
N.                    SW     24.4 d  a.  #2  £-5  p. 17 

55.94 
24.5 22.8 93.3 SW .6 !        10 A.-S. N.                       W     82.8 •»P. 18 

54.08 24.3 22.6 93.5 

S  quad. 

1.5 

10 

Ci.-S. 
N.                     SW     35. 8 

d2  a.' #2  p. 
19 

54.69 23.4 22.6 95 SSW,  SW 

2.3 

;        10 

A.-S. N.                     SW     48.5 20 
56.09 

24 
22.4 93.5 

SSE 
2 I         9.8 A.-S. N.        SW  quad.  |  16 

d°  •  a.  p. 

21 
57.37 26.4 23.4 86 

S  quad. 
1 8 

Ci.-S. !  N.                       S  i   

<P. 

22 

59.09 27.7 23.4 80.8 

SSE 

.9 

;        6.3 Ci. 
NE  1  S.-Cu.                           Il°a.vu2  p.Qs  a.p. 

23 

59.66 
26.8 

23 
82.3 

N  quad. 

.8 

5.7 

Ci. 
NE  1  S.-Cu.              NE         .5     na.  #°p. 24 

58.26 26.2 23.6 86.3 NW 

.7 

7.5 
Ci.-S. '  N.                NE,  S       3.5     nd2  02^^<j«° 

N.          NE,  ENE       1.5     =  a.  ©2  ̂   p  (j 
25 

57.18 26.2 24 
91.3 

S  quad. SSW,  SSE 

.  7 
8.2 Ci.-S. 

26 

58.31 27.2 23.6 
83.7 

1.2 
5.7 

A.-Cu. 

SE 

Cu.-N.                 S         .5 
112  a.  <|  d°  p. 

11°  a.  f  <,  -p2 

27 
60.94 

27.4   i  24.4 80.5 
SEquad. 

.8 6.2 

■A.-Cu. 

Cu.-N.                     j   28 
60.37 

26.3 22.8 83.7 
NE 

.8 

5.5 A.-Cu. 
NE 

Cu.                   SE  ,    3 £L°=a.d2a72n2p. 29 
58.18 26.4 22.5 83.1 

NW,  NE 
1.1 

5 
Ci.-S. 

Cu.-N., N.cf.NNE 

5.8 112  a.  #  0  p. 

30 
57.65 

26 
22.5 84.8 

NNW,  NW 
1.1 

6.2 
Ci. 

SE Variable        NE 

6.8 
=  a.  #Op. 

Mean 756. 92 
26.6 23.5 84.8 

1.2 7.4 
Total 1 

„-     i 

245.9  ;                                   ! 
: 

_  _-j 
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DAGUPAN. 

[0  =  16"  03'  N;  X  =  120'*  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 

fi"
 

Temperature. 

'6 

Wind Clouds. 

•^fl 

S 

1  i  s 

^5 

Prevailing  form  and  its  direction. 

o-o 

Day. Miscellaneous. 

• 
.§      e 

Prevailing 
Force 

Amount  ' 

^.S 

X 

a; 

X 

*G 

"S^- 

direction. 
(mean). (mean).  ; 

mm. 

oj 

1^ 

03 

^ »5 

Km.  p.  h. 

Upper. 
0-10. 

Lower. 

mm. 

°a 
°a 

°a 

P.CL 
1 757. 79 

28.8 
34.5 24.2 79.6 

SE 

8.3 5.8  i  Oi. 

S.-Cu. 

-CL  a.  f^  'Y  p. 
2 57.86 28.2 34.1 24.5 

84.2 Variable 8.5 
9.5 A.-Cu. S.-Cu. 

.5 
3 57.79 

28 

34.4 
24 

85.7 
SE 

7.1 9 
A.-Cu. 

S.-Cu.             SSE 
4 57.39 27.7 

32.1 
24.2 

85.2 

SE 

7. 7 
9.5 

A.-Cu. 
S.-Cu.             SSE 

=°  a.  <,  p. 

Td=  <  p. 

5 56. 29 27.6 33.9 
24 

86.5 

S  quad. 

7.8 

9 
A.-Cu. 

S.-Cu.             SSE 

1.3 
6 55.47 

27.6 
34. 5     23. 5 84.8 

SE 

9.4 
9.2 

A.-Cu. 
S.-Cu.               SE 

^  a. 

7 54.50 27.8 33.9 24 87.2 
SE 16.4 

7.7 

Ci. 

S.-Cu.               SE 

.3 

/-o  a.  do  .  ̂  p. 

8 54.43 26.6 31.2 24 92.2 

SE 

12 8.5 
A.-Cu. 

S.-Cu.      S  quad. 
16.5 

p  do  <,  p. 

9 55. 63 26.6 32.8 
23.8 

91 
SE 

10.7 8.5 
Ci.-S. 

S.-Cu.            SSW 
1.3 

dTP 

10 

56.97 
56.46 

26.2 
27.4 32.7 

23.7 
24.3 92.8 

89.5 
Variable 

SE,  W 

7.8 

7.6 9.2 8.8 
N.                     SW 
S.-Cu.               SE 

1.8 5.3 

r^  a.  d^'  <,  p. 

pp. 

11 A.-Cu. 
12 

55. 51 27.1 34.4 

23.6 
90.5 

S,  SE 8.7 

8.8 
Ci.-S. S.-Cu.               SE 

8.4 

P  <  r3  --  d  p. 

13 
55. 12 

28.5 35.4 
24.1 

86.8 
SE,  NW 9.8 

0.0 Ci. 
S.-Cu.               SE 14 

54.26 28.8 34.3 25.8 
84.3 Variable 

6.4 

5.8 
Ci. 

S.-Cu.       SE,  SW 
4.1 

d2r~^p. 

15 

54.24 
28.3 

33.6 
24.8 

82.8 SE 8 9.2 
A.-Cu. S.-Cu.          WSW 2.3 

d2  a.  d  <  p. 

16 
56. 32 
55.77 
53.  55 

26 

23.7 
24.6 

30.9 25 

29.9 

24.7 
22.6 

22.4 

93.8 

97.5 
95.7 

SE,  S 

E,  SE 
SE 

5.7 6.3 

8 

10 
10 

10 

S.-Cu.      W,  SSW 

N                        W 

N.,  S.-Cu.    WSW 

13.7 229. 4 

73.4 

^°dpOa.-r#p. 
#2  a.  p. 
#2  a.  p. 

17 18 A.-Cu. 
19 

53.96 23.8 25.4 22.4 
97.2 

SE 

12.1 10     ;   N.                     SW 
119.6 

•  a.  #'  p. 

20 

55.46 23.6 25.4 
22.4 

96.3 

SE 

12.9 10      '   N.                 WSW 72.9 

#  a.  p. 

21 

57.27 24.8 27.2 

23 

95.7 

SE 8.8 10    :  A.-cu. N..  S.-Cu.        SW 5.6 
#  d  a.  d^  .y  p. 22 58.78 27.6 

33.7 

23 

86.3 
SE 

8.8 

7.3 

Ci.-S. 
S.-Cu. 23 

59.71 
28 

32.2 
25.  2 

85.7 
E,  NW 

8.9 
7.8 Ci.-S.,  Ci. S.-Cu.            ENE 

T°  '--■  <,  P- 

24 58. 26 27.9 
31.5 

25.5 

87 
N  quad. 8.1 

6.3 
A.-Cu. 

S.-Cu.              NW 

O^?  <°p. 

25 

56.91 28.6 
34.4 

25 
83.3 E 7.3 8.7 

A.-Cu. S.-Cu.                SE 
<;°a.  0°  ̂ d°p. 26 

58.11 27.7 34.4 24.2 
83.2 SE 

9.8 
5.8 

A.-Cu.                 E 
S.-Cu. 

3 
<,°T^  r^pp. 

27 60.95 
27.9 

34.1 23.9 80.4 SE,  SW 10.6 6.7 
A.-Cu. 

S.-Cu.               SE 

^  T°  p. 

28 

60.55 27. 5 32.7 24.1 85.7 Variable 
8.4 

8.2 
Ci.-S. 

s.                  s 3.6 

^  a.  pp. 

29 
58. 28 
57.63 

27.7 28 31.6 

34.1 

24.1 
24.1 

84.3 

85.3 
NWquad. 
Variable 9.4 8.1 

6 
6 

S.-Cu. 

~25'9' 

^=  a. 

30 Ci.-S.,  Ci. Fr.-Cu.          SSW 
CD  a.  p-  <^  p. 

Mean 

Total 

756. 71 27.1 32.2 
24 

88 9 8.2 

588.  9     _  __ 

[0  =  16*'  24'  N;  X  =  119*  53' 

BOLINAO. 

barometer  above  sea,  8.5  meters  ;  gravity  correction  not  applied,  — 1.67  mm.] 

mm. 

°C. 0(7. 

°C.    : 

P.  Ct. 

0-12. 0-10. 

mm. 
1 757.88 

28.9 
33.1 

25.8  ; 
78 SE  quad. 1.7 

7.7 

Ci.-S. Cu.-N. 2 57.93 28.4 
32.6 26.1 

83.1 SE  quad. 
1.3 

10 

Ci.-S. 
Cu.-N. 

.3  i 3 57.81 27.5 
33 24.5 

82.7  : 
S  quad. 

1.8  , 
9.5 

Ci.-S. Cu.-N. 

4.3 

4 57.34 27.6 32.4 24 85.2 Variable 
1.3 

10 
Ci.-S. Cu.-N. 

13.8 
5 

56.'25 

27 29.6 24.8 
87.8 

S  quad. 
1.3 10 

Ci.-S. Cu.-N. 
2.1 

6 55.37 27.4 32.5 24.5 85.2  , 
ESE 

1.7 9.3 

Ci.-S. 
Cu.-N. 

10.7 
54.17 

27 30 
25.3 83 SE  quad. 

•       4 

10 
Ci.-S. Cu.-N. 

s  • 

8 53.96 27 30.3 24.9 83.5 SSE 

3.8  . 

10 

Ci.-S. 
Cu.-N. 

.8 
9 55.06 26.1 29.6 24.8 

89.5  i 

SSE 

2.8 
10 

Ci.-S.- 

Cu.-N. 

16.5 

10 
56  74 

25.6 27  9 24.4 
92  2 SEquad. 

S  quad. 
1  2 

10 

N. 
37  6 11 56. 30 

25.9 28.4 23.9 90 10 
Ci.-S. Cu.-N. 

1.9 

12 
55.36 26.6 31.1 23.  5 86.8 SE  quad. 1.7 

9.2 Ci.-S. Cu.-N. 
35.1 13 55. 06 27.3 31.4 24.2 

85.2 SE  quad. 1.5 9.2 
Ci.-S. 

Cu.-N. 14 
54. 24 

27.9 

32 

25.2 82.5 
S  quad. 

2.3 
8.8 

Ci.-S. 
Cu.-N. 

.3 
15 

54 
27.9 

31.2 
25.5 

83.9 SSW 
3 

10 

Ci.-S. 
Cu.-N. 

SW       6.6 
16 

55.94 26.1 
27.6 25 

89.7  : 
SE  quad. 

1.8 
10 

Ci.-S. Cu.-N. 

i     7.1 

17 55.21 
24.3 25 

23.4 96 
S  quad. 

9 

10 

N. !l84.9 

18 

53.16 
24 

24.6 
23.4 98.2  : 

SW  quad. 1.7 

10 

N. 

106.9 19 
53 24.3 

26 
23.6 98.5 

SW  quad. 4.5 10 N. 
127. 9 

20 
54.52 24 24.3 23.5 

98.7  ' 

S  quad. 

2.7  ' 

10 

N. 153.4 

21 56.75 23.8 24.4 22.5 

98.3  ' 
S  quad. 

2.5 

10 

Cu.-N. 

80.3 22 
58.44 

25. 5 28.8 
22.  4 

95.3  , 

S  quad. 
1.7 

10*
 

Ci.-S. 
Cu.-N. 

23 

59.71 
27 

29.9 24 

92 

Variable 1.7 

10 

Ci.-S. Cu.-N. 24 58. 26 27.7 29.7 25.9 

91 

NNE 
2.3 

9.8 
Ci.-S. Cu.-N. 

4.1 

25 
56.83 27.2 30.1 

24.6 
90.7 Variable 1.7 

8.5 Ci.-S. Cu.-N. 

32.5 

26 57.89 26.2 29.8 23.5 90.6 

S  quad. 
1.7 

9.2 
Ci.-S. Cu.-N. 27 60.66 26.9 30.7 23.9 86.7 

S  quad. 

1.7 
6.8 Ci.-S. 

Cu.-N. 
28 

60.38 27 
30 

24.6 85.3 
Variable 

1.2 
8.2 

A.-Cu. 

Cu.-N. 
29 

58. 18 27.2 29.9 
24 

84 
N  quad. 1.5 

7.5 
Ci.-S. 

Cu. 

N      i 
30 57.43 28.1 31.3 24.9 

83.6  ; 

Variable 1.5 6.S 

Ci.-S. Cu.-N. 
Mean 756. 46 26.6 29.6 24.4 

88.6 2.1 9.4 

Total 

  ^827.1  i 

r^  •^  ̂   p.       I ^°0°a.r2#<p.  I 
=°a.or^°^p.«  i 

r3«°^=  ^  p. 
d.°=oc°a.r^#2p. 

vx.°  a.  O  d  p.  /-o 
=°  a.  r-  <.  p.  #o 
/'•a.  p-O^^p. 

•  a.  p.  ni  m^  p. 

/-o  a.  p.  •  p. 

=oild  #0-T 
=°  a.   I  o  p. 
:=o  ̂  

#°r^ba.^°Op. 

#da.p.  yo  ̂   p. 

•  a.  o°  m^  p. 

•  a.  •"  p. 

^  #  a.  p. 

•'  a.  p.  ̂ °  p. 
•  a.  p.  O  p. 

*°a. 

=°  n  a.  <  p. 

0  a.  d  a.  p.  { •°a.  #r^p.  <,, =°  a.  r^°  r^  p. =oiia.  I  °  <|U.p. 

d  =o  a.  r^  ̂ °  p. 

=°  a. 

^o  A  =o  a. 
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BAQUIO. 

[(f>=lQ°  25'  N;  X  =  120*'  36'  E;  barometer  above  sea,  1512.5  meters;  gravity  correction  not  applied,  —1.65  mm.] 

fl^      ;     Temperature. 

ni 

Wind. 
Clouds. 

be
- 

m.
 

1 
o  ̂  ^  to      Miscellaneous. 

Day. 

f3 

i  Prevailing  form  and  its  direction. 

1           d     ̂     S 1 

P3 

i& 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

■  eg  ̂ 

IB      1     02 
M 

Ph             '^ 

s 
Upper. 

Lower. 

:|-^
 

; 
mm.   \   °C. 

°c. 

°a 

Per  ct. 
Km.  p.  h. 

1 
0-10. 

1  mm. 
1 636.54  !  18.6 22.9 

16.2 95.2 Variable 10 8 

1  Ci. 

S.-cf. 

W  i5.6 
•°  =  TO  p. 

2 36.55 18.6 22.9 16.9 
88.5 E 11.2 

9.2 
Ci.-S. 

S.-cf. 

E       1.3 •°  a.  p.  =  ''-^  i~3  p. 3 36.42 18.3 22.2 16.4 91 
E,  WSW 

10 9.2 
Ci.-S. Variable 

.0 

JQ-  ©  a.  =  #°  p. 
4 35.76 18.6 23.5 16 91.8 

SE,  W 
11.6 

9.5 
Ci.-S. 

,  Cu. 

33 

n  a.  #-  p.  = 5 34.92 17.7 23.2 16 90.7 Variable 10.6 9.2  ;  Variable 

.  S.-Cu. 

26.2 n  a.  #  p.  = 6 34.11 18.4 
22.6 

15.5 93.2 
E  quad. 

12 

9      ;  Variable Fr.-N. 13.8 

n  a.  =2  0  y  p. 

7 33.22 
18 

22 
16.5 

92.5 
E 27.7 

9.2  1  Ci.-S. SE  i  Cu. ESE     17 

•  ==^P. 

8 33.14 18.1 
21.8 16.4 94 ESE 15.9 9.2  1  Ci. 

I  N. 

3 

=  d#p. 

9 34.13 17.2 
20.9 15.9 97.5 

SW  quad. 15.7 
9.8  i  Ci.-S. 

■  N. 

SW       5.4 

=  p  a.  #  p. 

10 
35.36 17.8 21 16.2 

95 
Variable 13.2 

9.8  i  Ci.-S. 
W     Fr.-Cu.,  N. 1  18.5 

d  a.  =*  #  p. 

11 34.76 17.2 20.1 
15.9 98.8 

E,  W 

13.7 

9.5  i  Ci.-S. 
:  Fr.-N. 

SW  i    8.2 
jQ.  a.  #  p.  =2 

12 33.91 18.3 22.5 16.2 94.2 
E,  WSW 

12.2 
8.8  i  Ci. 

NE  1  S.-cf. 
ENE  i    4.9 n  a.  #  =2  yo  p. 13 

33.99 18.8 23.8 15.9 92.5 E 
11.3 

8.2  i  Ci. 
NE  1  Variable 

! 

n.  <j  a.=^ 14 
33.40 18.6 22.6 16.7 

97 

SW  quad. 
16.4 

9.8  !  Ci. 

S.-Cu. 
^Y  i  23.1 J3.2  a.  #  p.  = 

15 33.18 17.6 20.4 
15.7 98.8 WSW 30 

9.8     Ci.-S.,  A.-Cu 
Fr.-N. 

SW  !     7.9 

•  P.=^
 

16 
34.40 16.7 18.3 15.6 99.8 W 22.7 

10      1  A.-S. 

S.-Cu. 

!  67.8 
•  =-  a.  p. 

17 33.56 
31.69 
31.59 

16.3 
16.2 
16.6 17 

17.3 
18 

14.9 

15 15.7 

100 

100 99.5 

W 
W 

WSW^ 

20.6  ' 

22.5 

36.7 

10 

10 
10 

121.6 

79.7 
119.4 

•  =  a.  p. 
•  =  a.  p. 

•  a.  /  #2  p.  = 

18 

1          19   i  N. 20 

32.92 16.3 17.7 
15.7 

99.7 
SW 

38.5 10      :   
  1  N. 

1  90.7 

•  a. ,/-  #'  p.  =2 

21 35. 05 16.3 18.2 
15.3 

96.8 
SW  quad. 

23.8 

10        A.-S. 

i  N. 
SSW  \     7.1 

#a.  p. 

22 
37.16 18.4 23.1 15.6 89.7 E 

12 

8.2     Ci. NE     Cu. 

SW 

^°P.  = 
23 

37.78 18.7 
22.2 

16.1 96.2 Variable 

9.1 

9.5 
Ci. 

Cu. 

ENE 13.8 

n.&.m  <^op.=2 

24 36.78 18.8 24.1 15.3 
92.3 

NE 

8.5  ̂ 

8.8 
Variable 

N.-cf. ESE 2.3 

iia.#Q7p.0=2 

25 
35.49 19 

23.5 
15.6 92.5 

E 11.1 7.2 Ci. S.-Cu. ESE 

2.3 

n  a.  O  ̂   p.  =- 

26 36.26 
17.9 23.2 15.6 

92 
E  quad. 14.2 6.2 

Ci.,  Ci.-S. 

Variable 
3.8 

H  d  £"5  r^  ̂   vD  = 27 
38.54 17.9 22.5 14.8 

89 

E 12.7 7.2 Ci. Variable 1    5.8 

=  a.  #  r^  p. 

28 
38.18 17.2 22.5 

15 
88.8 E 

12.8 7.5 
A.-Cu. 

\  S.-cf. 

ENE   54.6 
=  #^  o^p. 

29 
36.43 18.4 

22.8 
15.5 88.3 Variable 

11 

5.5 
A.-Cu. 

NW     Variable 2 

n  a.  d  p.  =° 

30 

Mean 

Total 

36.07 18.3 22.8 15.5 

91 

WSW 

11.5      ; 
6 

Ci. 

E     Cu. 

NE 
.8 

635.04     17.8  1  21.5 
15.8 94.2 

16.3  i 

8.8 
740.1 

_.___.1.___._ 

 
 

i 

VIGAN. 

[<^=17**  34'  N;  X  =  120**  23'  B;  barometer  above  sea,  20  meters;   gravity  correction  not  applied,   —1.61  mm.] 

mm: 

°C. 0(7. 

i    OC. 
Per  ct. 

0-1^. 
0-10. 

1 

'  mm. 

1 758. 01 
28.6 

33         25.6 79.4 Variable 

0.8  ' 

3.2 
Ci. Cu. 

j    0.5 

2 58.01 27.6 
32.4  i  25 

78.3 
SE  quad. 1          1.2 

4.3 

Ci.-S. Cu. 

SW      

3 57.88 27.8 
32.8  1  24.2 78.8 SE  quad. 1 4.7 Ci.-S. 

Cu. 

i  16.5 

4 57.20 27.2 32         24.6 84.3 Variable 

!            .7  ' 

4.7 

Ci.-S. Cu. i    2.5 5 56.37 
27.2 32      1  24.5 85.3 SE  quad. 

i            .8  i 
4.7 

Ci.-S. Cu. 
NNW  i      .8 

6 55.57 
26.6 

31.9  i  23 83.7 SE  quad. 
!            .8  '. 

4.7 

Ci.-S. 

Cu. i  32.3 

7 54.59 
27 

32.6  1  24 

1    85.6 
E  quad. !       1    ; 

5 
Ci.-S. 

Cu. NE 21.  A 

8 53.94 
27.7 

32.5  !  24.8 86.2 Variable J            1.2  ; 5.7 Ci.-S. Cu. SW 12.7 
9 55.27 

27.7 
31.2  !  25.2 81.3 SE  quad. 1          1.8 6 Ci.-S. Cu.-N. 10 

57 

27 
31,1  1  24.2 82.7 

SE  quad. 

!          1.2 

6.5 Ci.-S. Cu. 
SSW 

15 
11 56.54 

26.6 
30.8  1  23.9 86.2 S  quad. 

'          1.2  j 
3.3 

Ci.,  Ci.-S. 
Cu. 

SSW 

7.9 

12 55.54 
27.2 

31.4  i  24 82.6 Variable 

1      i 

4.2 
Ci.-S. 

Cu. 

1 13 
55.51 

27.6 
31.6  i  24.4 82.5 Variable 

1.2  j 

3.5 

Ci. Cu.-N. 14 54.28 
28 

31. 9  ;  25. 9 84.3 
SW 

1      1 7 
Ci.-S. 

,  S.-Cu. 

9.9 

15 
53.97 

27.3 30.1 
24.8 

85.7 
S  quad. 

2.3 8.5 

Ci.-S. 
Cu.-N. 

SWbyS 29.7 
16 

56.08 25.6 29.7 
22.9 88.8 

S  quad. 1.2 

9.8 

Ci.-S. 

N. 

92.5 
17 55.30 

24.3 26.1 23.1 94.8 SE  quad. 1 

10 

.    Cu.-N., 

N. 

62.9 

18 52.88 
24.8 27.9 22.6 

90.2 
S  quad. 

1.8 
6.7 

Ci.,  Ci.-S. 
Cu.-N. 

S 9.4 
19 52.70 

54.43 

24.8 
24.2 

28.1 
25.4 

23.5 
23 94.3 

97.7 S  quad. 
S  quad. 

2 

1.8 10 
10 

i  N. 

108.8 
106.2 20 

21 56.26 
25.6 

28.4 
23.5 88.3 

S  quad. 
3 

9.7 

Ci.-S. Cu.-N. 
SSW  !    9.4 

22 58.65 
27.8 

31.4 25.1 81.7 S  quad. 
1      . 

3.3 

Ci.,  Ci.-S. 

:  S.-Cu. 

1.8 

23 
59.98 

27.5 
31.4 

24.5 
88.2 Variable 1 5 Ci.-S. Cu. 

24 58.28 
27.7 

32 

24 
85.2 

N .8 

2.8 

Ci.,  Ci.-S. 

Cu. 
25 56.83 28.1 31.7 24.7 85.3 SW  quad. 1.2 3.3 Ci. Cu. 26 

58.22 27.4 31.1 
24.8 81.8 

SE  quad. 1 
3.5 

Ci.-S. Cu. 
1 

27 61.20 
27.5 32.9 23.9 76.5 

E  quad. 

.8 
3.7 

Ci.-S. Cu. 
.3 28 

60.67 
26.7 

32 

23.2 78.2 
E  quad. 1.2 

2.5 
A.-Cu. 

Cu. 29 
58.37 27.1 31.8 23.3 81.2 Variable 1 .5 

A.-Cu. Cu. 
W  !   

30 
57.72 

27.7 32.4 23.9 77.3 
Variable ■     -7 ! 0 

Ci. Cu. 
Mean 756.58 

26.9 
31         24.1 84.6 

1.2 
5.2 

1 

  1 
Total 
  l._..-. 

! i 
548.5 

1 1 j 

.     1 

i 

0°  d  #  p. 

r3°  d  a/  p. 

o#p. 

0°dp. 

0°•/-^<.°p. 

O  d  #>?  p. 

d«Op. 

d  •  1:^°  p. 
•  a.  p.  0°  p. 
d#Op. 

<  a.  0°  •  p. 

Odp. 

d  a.  p. 

•  a.  d  <i  p. 

•  a.  •'  p. 
•  a.  p. /'^  a.  #  p.  d° 

•  a.  p.  /'  p. 

mi  a.  p.  /-o  p. 

/o  a.  %  a.  p. 

•  a.  <37  p. 
na. 

n  a.  0°  d  #o  J 

Od#op. ^  a.  0°  d  p. 
<°P. 
n  a.  CD  p. £L  a.  p. 

^  Not  reduced  to  sea  level. 
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TUGUEGARAO. 

['<^=17*'  36'  N;  X  =  121*'  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,   —1.61  mm.] 

t 

£ 

mm. 

758.04 
58.15 
58.02 57.30 

56.51 
55.68 
54.89 
54. 11 
54.74 
56.56 
55.86 
55.34 
55.24 
53.28 
53.04 
55.69 
54.39 
42.12 
52.19 
53.59 
55.57 

58.21 
59. 52 
58.35 
56.77 
57.70 
60.90 
60.75 
58.53 
58.23 

Temperature. 

'6 

1^ 

Wind 

Clouds. 

irsbe- 

a.m. 

Day. ] 

S 

a 

1 
M 

1^ s 

•^& 

Peret. 

75.6 

77.7 

78 

76.3 

78.3 
81.5 

1    80 

i    76.3 

!    77.8 ;     81.7 !    81 :    83 

,    76.5 
1    80 

1    86.5 
i     94.2 

i    85.2 

i    81.3 

,    85.2 
83.2 

•     76.8 

i     73.8 '    79.2 

i     80 

i     78.8 

Prevailing 

direction. 

Force 

(mean). 

i   Prevailing  form  and  its  direction. 

Amount  1 
(mean).|                              i 

^          Upper.                    Lower. 
:                                                 .    1 

Miscellaneous. 

i 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 17 

18 19 
20 
21 

22 23 

24 
25 

OC. 

29.2  i 
28.5 

29.2 
28.9 

28.1 
28.2 
28.5 
29.6 
29.5 
28.5 

28.2 
28.2 
28.9 
28.9 
28.4 

26.2 
26.6 
28.1 

27.1 26.8 
27.5 

29.2 
28.6 
28.7 
28.9 

28.9 28.1 
26.6 

27.8 
27.5 

36.3 
35.5 

35.4 
36.6 

35.2 35.8 
36 
35.7 

37 36.3 
35.5 

35.2 
35.5 

36.2 

35 
32.4 32.1 

34 
34 32.4 
33 
36.5 

35.2 
35.5 
36.7 

23.2 22.6 

24 

23.7 
23.5 
23.9 
23.3 

23.4 24.5 
24.6 
23.5 

23.6 24 

24.1 
24.4 
23.6 

23 

23.8 
23.5 

23 

23.5 22.8 24 

23.3 23.5 

SE,  NE 
Variable 

SE 
NNW,  NE 

SE 

S,SE SE,  SW 

SE,  NE 
SE,  NW 
SE,  NW 

SE NW NE 

SE NW 

SE NW 

SE 
SE SE 

SE 
SE 

Variable 
NW,  WNW 

SE 

0-12. 

0.3 .7 

;i 
.5 

.5 

■I 

.7 

.2 
1 

.7 

.2 

.2 

.3 

.5 

.7 
2 
1.7 
1.2 

.  5 

.3 

.2 

0-10. 

b.l 
7 
7.2 

7.7 5.8 
7 

5.3 

5.2 
6.5 

7.7 
5.8 

7.2 
7.2 
6.2 
8.2 9.3 

7.8 6  8 

8.8 
8.7 
7.8 
7.3 
6.8 

6.2 4 

Ci. 
Ci. 
Ci. 
Ci. Ci.-S.,  A.-S. 

Ci.,  A.-Cu. Ci.-S. 

Ci. 
Ci. Ci.-Cu.             SE 

Ci. 
Ci. Ci. 

Ci.-S. Ci.-S. 
Ci.                     N 

Ci. Ci. 

Ci.-S. 
Ci.-S. Ci.                   NE 

Ci.-S. 

Ci.,  Ci.-S. 

Cu.                   SE 
Variable     S,  SE 
Cu.-N.                S 
Cu.-N.              SE 
Cu.               S,  SE 
Cu.-N.                S 
N.-cf.                  S 

Cu.                   SE 
Cu.-N.         SE,  E 
Cu.-N           S,  SE 

Variable 
Cu.                  NE 
N.-cf.               SE 
Cu.                 SW 
Variable 
Cu.-N.           NW 
Cu.-N.               N 
CU.              SE,  S 
Cu.-N.         S,  SE 
N.                    SE 
S.-Cu.              SE 
S.-Cu. 

Variable Cu.-N.              SE 

Cu.               .ESE 

mm, 

"28^7* 

  

j 
n.-  a.  ̂   <  p. 

ja2  a.  d  T  <  p. 

07  £l  a.  jT^  p.         i 

d  12.2  a.  ̂   p. 

112  a.  d  p. d2  ̂ 2  p. 

^Op. 

ii2a.d2ni/'°^p. 

d  a.  <  p. 

da.p.#r3<G2p. 

^2  a. 

n  a.  d2  <|  p. 

•  a.  <  p. XI a.  do •  <i  p. 

<,»da.  #Op. 

na. 

n  a.  #  p. 

da. 
n  a.  07  p. 

112  a. n.  a. 
n  a.  #  T  p. 
n.  a. 
112  a,  d  p. 

n  a.  p.  r^  T  P- 

<p. 

XI  a.  d  ̂   p. 

26 
27 
28 
29 

36.1  1  23.5  i    77.3 
35.8  1  22.1  1     79.4 
34.5  1  21       !     81.2 
35.1  1  22.5       78.3 

SE          !            .3  i            4.3 
N           1            .5  i            4.3 

NW^         i            .2  i            3 
SE          1            -7  1            ,5.5 

Ci. 
Ci. 

Variable 

Cu.               S,  SE 
Cu.                   SE 
Variable 

Cu.        Variable 
Cu.                    E 30 34.5     21.6       77.8 

N,  NW i . 5  1            5. 3 

Ci. 

Mean 

Total 

756.31 28.2 35.2  j  23.4       80.1 .6              6.5 
1 . 

1            1 
!___._     _ 

65.8 
1 i            1 

!           i 

APARRI. 

[0  =  18''  22'  N;  \  =  121'  38'  B;  barometer  above  sea,  5  meters;  gravity  correction  not  applied,  — 1.57  mm.] 

mm. 

^C. 
^C. 

°C. 

Per  ct. 

Km.p.h.l 

0-10. 
mm. 

1 758. 57 
27.9 

33.5 

24 16.  b 
Variable 

11.2 
 ' 

0.3 
Ci.-S. Cu.-N. 

S.-Cu. 

H  a.  <  p. 

2 58.56 28.2 33.4 

23.8 78.1 
Variable 

10.6  i 
1.5 

Ci. 
E S.-Cu. 00  a.  p.  T°  <  P- 

3 58.33 
28.6 

33.6 
24.6 

79 
NE 

12.2 3.2 

Ci. 
E 

Cu.-N. 

SE 

CO  a.  p.  <  p. 

4 b1.ll 28.4 33.9 
24.5 

78.2 Variable 
10.2 1.2 

Ci.,  Ci.-S. 
Cu. 

NE 

00  a.  p.  <  p. 

5 56.65 28.4 
33.6 

24.5 78.5 

S,  NE 
7.7 3.2 

Ci. E 

Cu.-N. 

9.4 

T«P. 

6 55.73 
27.8 

32.9 24.1 
82.2 SE,  NE 11.2 

6.5 

Ci.,  Ci.-S. Cu.-N. 

E 

•°a.OP:^  ^ 

7 55.18 
27.9 33 

24 

80.7 
S,  E 9.7    : 

2.3 

Ci. 
Cu.-N. 

NE 
n  =°  a.  T°  <■  P- 

8 
9 

54.46 
55.05 

28.6 
28.7 33.9 

34.2 

25.2 
24.4 

77  3 
S  quad. SE,  N 

7.3  1 

8.2   ; 

1  8 
Cu.-N. 

SE 

n  a.   <  p. 

T°  <^  p. 

78'.  7 

2.7 
A.-Cu. 

S S.-Cu. W 

.3 

10 
56.72 

27.5 
32.9 24.2 87.8 Variable 

7.6  ' 

7 Ci. N 
Cu.-N. SE,  E 

21,1 
<  O-'a.  0#p. 11 56.18 27 32.9 

23 

84.3 S 

10.9  i 

2.8 
Ci.-S. 

N 
S.-Cu. 

0°  <,  p. 

12 55.58 
27.8 

33.2 
24.2 81 

SW,  N 
8.6  1 

2.3 
A.-Cu. 

N 

S.-Cu., 

Cu.-N. 

9,7 

^•P. 

13 
55.46 

27.8 
32.4 24.5 

82.3 

S,  NE 8.7  ■ 
3.7 

Ci. 
Cu.-N. 

.D 

<,  f°p. 

14 53.50 
28 

32 
25 

82.5 Variable 

6.4  : 

4 
Ci.-S. 

E 

Cu.-N. 
Cu.       W 

r^°  <,  p. 
15 

53.18 28.3 32.9 24.6 8U.7 SEquad. 
8.5  : 

8.7 

A.-Cu, 

SW,  E 

S.-Cu. 
SW 

^?-           T-O 

16 55. 78 26.9 
31.5 

24.1 
85.3 Variable 

7.7  : 

8.2 
Ci.-S. 

N S.-Cu. E 0°  a.  r°  p. 
17 54.36 25.9 28.3 23.6 

86.2 W,  NW 

12.7  i 

9.8 

Ci.-S.,  Ci. S.-Cu. N 30 

#  a.  p. 

18 

52.03 26.4 32.7 23.7 
84.7 

SE 2.8 Ci.-S. 
W S,-Cu, 

4.3 

0  •  ̂   <  p. 
19 

52.11 26.8 32.9 

24 

80.2 
S 

13.5  i 
6.2 Ci.,  A.-Cu E,SW 

N. W 

29 

•  T°P. 

20 

53.47 26.6 30.6 24.7 
81.5 S 

20.4  1 

10 

S.-Cu. 
SW 

1          21 

55.59 27.2 31 

25 

T8.3 

S 
16.2  i 

10 
A.-S, 

S.-Cu. 

SW 

<p. 

22 
58.56 28.5 

33.5 
24.6 72.7 

N,S 12.7  1 

7.2 
Ci. 

E S.-Cu. 

=°p. 

'          23 60.06 28.2 32.4 
24.6 

82 
Variable 

6.8  ' 

4.7 Ci. 

E 

Cu.-N. 

<P. 

24 
58  68 

28  5 33  1 24  6 79  8 

NE 
7  7 

,2 

Cu.-N. 

s 
n.  a. 

25 
57. 02 27.8 33.4 23!  6 83!  5 

S,  NE 

9.6  '. 
.5 

Cu.-N. 

XI  a.  <|  p. 

26 

58 
28.5 33.6 24.6 80.5 

S,  NE 
9.6 : 

1.3 Ci. E 

Cu,-N. 

^  -Q-P. 

27 61.43 27.4 32.6 22 82.7 Variable 
10      1 

3.8 Cu-N. 
E,  NE 

52.6 0°  a.  n  m^  p. 28 
61.03 

26.1 
31.2 21.7 83 S 

8.9 .3 

S.-Cu., 

Cu.-N 

.5 

^  m°v- 

1          29 58. 82 27.5 32.7 
23.6 81 

SW^  NE 

7.2 
1.3 Cu.-N. 

3.6 

•  p- 

j          30 

58.80 27.8 32.1 

24 

79 SW,  NE 11.1 
1.2 Ci. Cu.-N. 

756.56 27.7 
32.7 24.1 80.9 10.1 

4 

Total 161 1 1            L 
i 1            1 



METEOROLOGICAL   BULLETIN.  319 

METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 



820 

METEOROLOGICAL  DATA,  ETC.— Continued. 

COTABATO. CAGAYAN,  MISAMIS. 

[0 

=  7*  13'  N X  =  124"  15'  B] 

  : [0 

=  8'»  29'  N 

;  X  =  124'>  38'  B] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 2^ 

{■■ 

Tempera- 

ture. 
Relative 

humidity.  ' 

Cloudiness. 

^  c  a ^Sa 
Miscellaneous.   ; Day.  i Day. 

•^a 

ii 
a a a 

a  ! 

'sa  i 

vB 
a   1 

S     1 
a a 

Miscellaneous,  j 

03  S 

c3 

d 
of      1 

p.  i 

S-CScoj                                          i, 

i     Sm  S     1 
•M  ps 

03 

p<    . 

03 

d 

5X2  CO 

ag| 

sa 

CO 

(M 

«o     1 

^   1 

:^         !                                I 

i^a 

^a 

CO 

CN        i 

CO 

- 

p:; 

1 

oa 
°(7. 

P.ct P.ct 

0-10.  \ 
0-10. \                                1 

mm.  I                               i 

oc. 

°a 

P.ct.  \ P.ct. 0-10. 
0-10. 

mm. 1 

1 31 21.8 

91 
70 2      1 4 12.7  ! -Q=a./oo«p.| .  1  :  32. 7  1 

21.9 

89 

65 

4 9 
23.9 ii2=°a.r2#^° 

2 29.4 22.3 

92 

77      ! 3      1 
8 

2.5 

=  a.  #  <  p.        1 
2  1  31.3     22.2  ! 

97      I 

73 10 

10 33 i:^  ci°  #2  <,  p. 
3 29.8 21.4 

97 

72      , 8      I 
9      j 

2.5 

=  a.  /-o  #  p. 

3  1  31.1 

22 97 

92 

9 

10 

18.8 

•2a.r^#^op. 
4 30.5 

21.8 
95     : 71 10      i 8 

3.8 
d  a.  /o  #  <  p. 

4  1  31.5 22      ;  96      1 

71 

8 

9      , 

20.8  , 

d^°n«2<°p. 
5 30 21.8 95      , 67      ! 10      i 

^      i 

11.4 
=  a./o  •  p. 

5  i  32 22.1  1  97 
71 9 10      1 9.9 da./'or5#op. 

6 30.1 20.4 
94      j 65 3 

9      ! 
=  a. 

6  ;  32.7 
20.9  1  92      i 

60      ' 

10 

9     : 

0P. 

7 
31.2 23.4 

93      1 

62 8     ; 9 
^°P- 

7  !  32. 9  t  22.  5  !  95      i 60 

10 

9 

n°=^a.©<°p.l 

8 31.8 21.6 

92 

65 
8 6      ; 

=  a.  <  p. 

8  1  33.7  !  23.4  i  89      ' 66      1 

10 

9      1 

4.8 

-ci°  a.  0  /  O  (12! 
9 31.8 

21.2 93 
63 3 2 n  =0  a. 9  i  33.9  !  21      j  97 

67 

10 

9       ! 

<°P-                ; 
10 

32 20.8 
93 

65 

2      ' 

2 
=  a.  ̂   p. 

10  1  34      i  22.5 

92      i 

61 

9 3 

n.'^  =  a.  ̂ op.    j 

11 
31.2 

21.8 

93 

70 

4      ■ 

6 10.2 =  a.  nL/'°mv- 
11     33.2  1  22.4 

90 

72 

4 10 

1.3 

-Q.  a.  d°  O  #  /, 

12 31.2 20.6 
95 

73 
2      ! 

10      ! 

iia.  X°Op.    ! 
12  1  32.9  I  21.9 

92 

61 8 9 .5 
•  d  ̂   p.             ! 13 31.6 21.6 97 

69 
3 

3      ! 

=°a./'o<p.     i 

13 

33.8     21.5 
92 58 7 6 

3.8 

r^  •  ci°  p. 

14 31.2 21.2 
97 

59 1 

2       1 
8.9 

=2a.^°<p. 

14 

34       1  22.4 

94 67 

1 7 
17.8 

r^/'p.          i 
15 27.2 21.4 

97 
90 6 

10      i 
15.2 #  a.  p.  <,  p. 

15 

33.7  1  21.4 
96 59 2 7 

^p. 

16 

31 
21.2 93 

67 

10 

10      1 

=  d  a. 

16 
32.9  !  22.2 

91 68 

10 

10 

15.2 

-ci  a.  O  i/  •      i 

17 
30.5 21.6 93 

77 

10     ; 

10      1 15.2 

/'°  •  p. 

17 

28.1  1 22.3 

93 93 

10 

10 

3 o  /-  •  <;  p. 18 
30 20.6 

93 

66 
10      1 

10      i 
d  a.  p. 

18 

32.9  ! 

21.7 

93      1 

59 8 9 <  p.                    I 19 

31 

21.4 

93 

65 
6      I 8      i 

=°  ̂   <  p. 
19 

33.4  ' 

21.9 
89      i 

59 

5 8 .3  1  lia.  T<i°P-       1 
20 

33 21.2 

92 
53 

5      1 

3      i =°  a.  <,  p.          , 

20 

34.1 21.7 88      i 
58 7 6   \  Op-    ̂           1 

21 
32.6 21.6 

95 
68 o 

2      ! 

n  a.  <i  p.            1 

21 

32.6 
21.6 

88      ' 

66 

1 7 

  :or^<i°p. 
22 

32 22.6 

93 

73 

2      ' 

4      i 

17.5 

i:i°  =  a.r3#p., 

22  1 

33.2  i  22.6 
92      ! 

62 

2 5 
10.2  1 23 27.6 

93 88 

8 

10      i 

20.3 
d  a.  #  a.  p. 

23 

27 

23.2 

96      i 

89 10 

10 

32.5 

•  <;  a.  p. 

24 
30.2 21.4 

92 

70 3 8 =  a.  dp. 

24 

31.9 
22 

96      ̂  

70 8 8 

•  a.  Ot^°p. 

25 
30.5 21.6 

99 
77 

1 

8      i 

iia.d/'°^2<^p. 

25 

33.1 

21.5 

91 

65 

8 6 
12.7 

-a  a.  r3  /  #  p. 

26     31 
21.4 

97 71 

3 4 1.5 
n  a.  #  <j  p. 

26 

33.2 21.1 
92      ; 

70 

8 9 

5.1 

O  •  cl°  p. 

27 
31 21.6 

92 

65 

4      : 

8      i 

8.9 n  a.  #  ̂   p. 
27 32.3 

22.4 

95 

69 6 8 

0<°P- 

xid°a.d°<]vv2p.. i        28 29.9 
20.4 

97 
77 

8    ; 10     ! 

=  a.  d  ̂   p. 

28 

29.2 

22.3 

92 78 10 

10 

1        29 31.2 22.1 

93 

68 
6      1 

8 
2.5 

n  a.  T  #°  p.      i 

29 

32.3 

21.9  !  92       ' 

65 8 

1     8 

7.6 

n-'  =°  a. 

1        30 
Mean 

Total 

30 21.6 
93 

71 

4      1 

6 15.2 =  a.  /-^  •  p.      ! 

j 

30 

Mean 

Total 

32.1  1  21.9  1  94      1 

72 

5 

'    8 

30.5 

r^«p. 30.7 21.5 94.1 69.8 

5.2  1 

6.8 
32.4     22         92.9 

68.2 7.2 

8.3 • 
1 148.3 

i            i            1 251.7 

1 
i            1            i 

DA PITAI 

>r. 

•j 

BUTUAN. i 

U-- 

-S""   4 
0'  N 

X  =  l 

23**   25'  E; 
1 
1 

[0  =  8'
' 

56'  N 

;  X= 

125**  32'  B] 

Day. 
Tempera- ture. 

Rela 
hum] 

tive dity. Cloudiness. 2^ 
i 

Miscellaneous. 
1 

Day. 

Tempera- 
ture. 

Relative humidity. Cloudiness. ^^     ■                                 i 
=^^-S     i  Miscellaneous.  1 

*M  a 

rS 

a a a a 

•pa 

•?a 

a a a 

1  a 

S:3 

aj 

A 

o3 

p< 
52X2  CO 

1 

CJ   3 

•S  s 

o3 

P4 

o3 

p< 

S  X2  CO ; 

§a 

sa CO 

c^ 

CO (M 
«    i 

j  SS 

sa 

CO 
(M CO 

1  =^ 

«         1                                 ! 

°a °c. 

P.ct. p.ct. 
0-10. 0-10. 

mm.  \ 

'  °c. 

°c. 

P.ct. 
P.ct. 

0-10. 

1 

^  0-10. 

mm.  \                              i 
1 33.2 22.4 

90 63 
9 5 9. 4  \  r^  a.  #  a.  p.  <j  p. 1  i  31.5 

23.3  !  93 

92 

3 

\    9 

,  35.3     n  a.  #2  p. 2 30.7 

87 

7 
  !  #a. 

2  i  28.5 

23.1 

97 

72 

8 

i     8 

1.5  1  r^#p.                  i 

3 
33.4 

23.3 
95 

67 9 8 
3.6  !  O  <i  •?. 

3     29.3 

23.1 

97 

71 9 

i     7 

6.4  i  na.  #p.             ! 
4 32.9 22.8 96 

68 

9 10 2.8     ©a.  p.  Op- 
4  ;  30 23.1 

97 63 6 7 1.3j«a.^o#p       1 
5 

31.4 21.7 
94 93 

10 10 

20.3  I  /'°#a.  p. 
5  j  28.6 

23.3 

91 

66 

10 
!  10 

1      1  •a.  p. /°p°p.j 
6 

31.5 
21 

97 70 

9 8 
1.8  i#a 

6  i  30.5 
23.6 

90 61 10 
i     7 

    n.Ei. 
7 

33.4 
23.3 

93 

67 

10 
9   1  O  p. 

7  i  30 

23.8 

92 70 10 

1  10 

  in  a. 

8 34.8 28.4 

94 

66 7 9   !/Op. 
i          8  129.3 

22.9 

91 

71 

9 

1  10 

3.6  :  d  =  a.  #Op.  1 

9 33.3 22.5 
91 

66 8 7 

i  ̂ 

i          9  1  30.9 

23 

95 

56 

7 

1  10 

  Ina.  Qa.  p.        ' !        10 35.5 23 

94 
56 

6 5 
  ;   <,  p. 

10  ;  31.1 
22.6 

92 

61 8 

;     7 

  :  n  a.  <  p.   ■  n  a.  T  p. 

11 34.8 23.5 
92 

70 6 7 

2.3 

jda. 11 30.7 
22.6 

94 

70 

7 

i     9 

12 
34.1 23.2 

94 65 

8 0 #  a.  ̂   p. 

12 

32 

23.4 

93 68 

9 

;    8 

  :  na.  T  ̂   p. 

13 
35.3 

22.5 
97 

64 

5 4 1.5 
na. 

13 

30.7 
23.3 

96 

67 

i     4 

:   6 

  i  na.  r^p. 
14 

35.2 23.5 

86 
60 

5 5 1 

#a.  p. !        14 

31.5 
23.2 91 65 

!     3 

'    7 

n  =  a.  T  p. 

1        15 
34.8 22.6 

97 79 
7 

10 

2 

•  p- 

15 

31 
23.5 

91 67 

5 
:  8 

n  a.  T  p.           I 

i        16 
33.3 22.4 

96 66 

10 10 

<,  p. 

16 30 
23.4 

90 67 

10 

9 
1    4.8 

-aa.  O  •?. 
'        17 

<,  p. 

17 
;      18 

i        19 

29.3 

30.3 
30.5 

22.9 

23.5 
22.9 

91 
89 
92 

77 

75 

71 
10 
9 

10 
10 
8 
7 

.5 

.3 

1   

>/  •  p.      ̂  

n  a.  O  P°  p. 

18 

j 19 
34.2 22.7 

97 
69 

i    7 

6 

i   

na.                    1 
I        20 

33.7 23.3 
95 

60 

1    6 

8 
-a  =  a.  T  P- 

20 

32.8 

23 

94 

61 

8 7 

1 — ~.~z~ 

n  a. 

21 

34.2 23.7 

95 
66 

i    5 

4 
^  =  a. 

21 
32.9 

23.1 88 

56 

3 

:    7 

\    4.1 

0  a.  O  #  p. 

1        22 34.7 24.6 
84 65 

;     8 

4 

1    3.6 

n  =  a.  <  p. 
22 

30.3 22.6 
96 

80 

3 

;     8 

\     5.8 

CXD  a.  #  p. 
23 

29.6 24.5 88 
80 

i  10 10 

1    1.8 

=  a.  #  a.  p. 

'        23 

24.5 

22.6 93 

96 

10 

10 

46.2 

•2  d  a.  #  p. 

24 
31.4 

22.6 

93 
73 1     9 10 

i    5.1 

•  p- 

i        24 

29.5 
22. 5 

98 

72 
1     9 

/ 
:     5.1 

-Q.  a.  O  #  p. 

25 

34 
20.6 

91 

64 

'    8 

7 

!     2 

•  p- 

25 30.3 
22.9 

96 

70 

i     4 

5 

n  a.  O  p. 

1        26 33.4 
22.5 

96 
83 

i    8 

10 
y°^v>. 

26 30 
22.6 

91 

68 

■     8 

8 

j    3.3 

£La.T<ido#p. 
27 

34.4 23 93 63 

1     8 4   1  11  =  a.  ̂ 'p. 
:         27 

29 

23.5 

93 V3 

7 8 

;    1 

#  a.  u>  p. 
28 

34.2 23.2 

92 

64 

i     9 

5 n.  =  &. i        28 

26.6 22.5 
96 

85 
1  10 

i  10 

9.1 
T  a.  #  a.  p. 

29 
34 

23.3 

93 
64 

1    8 

7 
62.7 -a=#°a.#2^p. 

1        29 

27.8 
22.6 

96 81 

:  9 

10 

.5 
•o^-  ̂ °J  -^  P- 30 

34.4 
22.6 

96 57 

jlO 

9 
53.1 

#a.  p. 

j        30 

Mean 

Total 

29.3 22.4 97 71 

j  7
 

i    7 

.5 po  a.  #o  p. 

Mean 

Total 

33.6 22.9 
93.1 67.7 

1     7.9 

7.3 
30 

23 

93.3 
70.8 

i     7.5 

8.1 

;                       1 i i 1 

il30.3 

! 
i                       1 

1 i 
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MAASIN, 

[</,  =  10°  08'  N;  X  =  124*'  50'  B] 

.  SAN  JOSE  BUENAVISTA. 

[(^^lO"  44'  N;  \  =  121°  55'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

Miscellaneous. 

Day. Tempera- 
ture. 

Relative humidity. Cloudiness. 

Miscellaneous. Day. 

Si 

"3  S 

a a a a 

'^i 

*a  a 

a a a a 
^B      « 

Pi 

CO 

p^ 

  -i 

;^a OJ 

to 
03 

«o 

ft 

f^ 

oa 

oa    p.  ct. P.  Ct. 

0-10. 0-10. mm. 

°a 

P.ct. P.ct. 

0-10. 0-10. 

mm. 1 31.4 
24.3 

92 
85 10 

10 

11.7 
d  •  ̂   p. 1 

32 

23 

92 

78 10 

10 

27.4 
do  •p. 

2 30.6 
23.4 

95 

84 10 10 

14 

•  T^'^p. 

2 
28.4 

23.4 

96 

88 

10 

10 

48.5 

91' 

3 30 
23.1 

92 

85 10 

10 

43.2 #  a.  p.  <^  p. 
3 29.1 22.7 96 90 

10 10 

10.4 

d#  a, 

4 
30 

23.1 
90 

94 
10 

10 

46.7 ?°#dO=p.   i 4 
29.5 22.9 96 76 

10 

10 

75.7 

da.  #p. 

5 29.5 23      1  92 

77 

10 10 9.1 
/  °   •   d   02  p.     ; 

5 28.1 
22.2 

96 fl? 3 10 
24.1 •  a.  p. 

6 
29  6 23         91 

82 
10 10 6 28.5 

23 

96 

91 

0 

10 

32.3 
#  a.  p. 7 

30  5 24.8     89 

77 
10 

10 

7 30 
23.6 

97 93 10 10 
39.9 

/°#a.p. 

8 
30 25      i  92 

81 

10 

10 

43.7 
/°  •  0  p. 8 30 

22.9 
96 

95 

10 

10 

23.1 

<°  •  a.  p. 

9 
29.8 

22.5  '  90 
82 

10 

10- 

00  <,  p. 9 30 

22.6 

92 

83 

10 

10 

52.1 

io^Tp- 

10 31 
24      '  93 82 

10 7 15.7 

<=p. 

10 

30.4 21.6 

96 82 10 

10 
1.3 

•  p-  ̂ . 

11 
30.8 

24      i  90 92 
10 

10 

50.8 

1/°  •  m  p. 
11 

27.5 22.6 

87 

94 

10 

10 

36.6 #  a.  p.  T  d  p. 

12 
31.4 

22.8  i  93 
92 

10 10 
7.9 /'°  •  m  p. 

12 

29.6 23.3 

93 

77 

10 

10 

37.6 

#a.p. 

d  #  a.  p. 
13 29 24.5 

95 81 
7 5 

<j2p- 

13 

30 24.2 90 

91 

10 10 

37.1 

14 29  4 23  8 
92 

83 2 8 14 29.4 23.4 

97 

75 10 10 

!  26.7 

/-o  •  a.  p. 

15 
29.5 23.6 95 

82 

10 

10 /Op. 

15 

31 

23.6 

97 

77 

\^
 

!^
 

9.9 

#oa.p.#^p. d°  m°  0  p. 

•%0  a.  d  •  p. 

16 29.4 25.2 
92 

85 
10 10 47.8 /'°  •  0-  p- 16 

30.5 

23.5 

91 

86 

10 

10 

,  42.7 

17 29.4 22.4 
95 

88 
10 10 

/'°«<C'^a./°p. 17 

28 

22 

95 91 

10 

10 

26.4 18 
30 25.2 

92 
82 

10 

10 

18 

27.4 
23.6 

93 

90 10 

10 
24.1 

d  /°  •  a.  T  p. 
/o  #  a.  d  p. 19 

29.5 25 

93 86 
10 4 CXD2  <,  p. 

19 

27.4 
24.3 

87 

90 

10 

10 

15.5 20 
30.6 

24.3 
88  . 83 

10 

10 

20 

29.9 22.8 

91 82 10 

8 

21 
30 

24.5 93 79 10 

10 

w  <j  p. 

21 

30.4 
22 

86 

79 

2 4 

22 31.4 22.8 
85 

78 8 7 
d    fp. 

22 

31.4 
22.9 

84 

74 0 3 

JP- 

23 30.2 24.6 
92 

93 

10 

10 

4.6 

T2da.p.r32#p. 

23 

29.2 
23.5 

95 

92 10 10 72.9 

d  •  17  p.. 

24 

28 

22.7 
96 

84 

10 

10 
20.8 /'o#a.  ̂   =  u^p. 24 

26.6 
22 

98 

88 

10 10 

7.1 

#  a.  d  a.  p.  Ku  p. 
25 

29 
23.6 

93 80 
10 4 

vV     <    p. 

25 

27.1 22.5 

96 

91 10 10 
36.1 

#a.  p. 

26 
30 24.  5  !  96 

81 

10 10 
21.3 

/°  [li'  •  p. 

26 28 

22.9 96 

92 

10 

10 

.14 

#a.p. 
27 29.4 

22.8 
95 87 

8 7 vl^  ̂ 2    <,    p. 

27 

30.7 
22 90 

73 

10 3 .5 

<  dp. 

d  •  0  p.  ̂  

28 
30 23.5 93 

88 

10 

10 
ay°  q?  <j  2  p. 

28 

30.6 

22.3 

88 

89 3 10 

19 

29 
29 

23.1 90 87 
10 10 10.2 

P  0  d  p. 

29 

30.5 
22.2 

93 

87 4 

10 

6.1 

pa  P;J/P- 
30 29.6 23.4 

91 92 

10 
8 

14.7 

d#^^Owcp2p.  : 
30 

Mean 

Total 

31 22. 5 

95 

81 10 

10 4.3 

d  a.  T  0°  <;  P- 

Mean 

Total 

29.9 23.8 92.2 84.4 
9.5 9 29.4 22.9 

93.2 85.3 
8.6 

9.3 
1 ! 

362. 2 751.4 ) 1 

BOR ONGAN. 

! 
PALANOC. 

[«^  =  11'
* 

37'  N 

;  X= 

125'*
 

26'  B ]                             i 

Miscellaneous. [</> 

=  12*' 

22'  N;  X  = 

123**
 

36'  E]      . 

Day. 

Tern 

tu 

pera- 

re. Rel£ 
hum 

itive idity. Cloudiness. 

^|a Day. Tem 
tu 

pera- 

re. Relative humidity. Cloudiness. 

^.aa 

Miscellaneous. 

hS 

nS 

S S a a 

•^a 

ii a a a a 
03P 

•S  p c3 

P4 

«• 

d 

03.00 

03  P 

oS 

p. 

o3 

ft 

'S-o^ 

^B 

^H 

eo 
(N 

o 

(N 

« 
i^a 

;^a 0 

(M CO 

c^ 

rt 

s°C. 

°C. 

P.ct. P.  Ct 
0-10. 

0-10. mm. 

°a 

oc. 

P.ct. 
P.ct. 

0-10. 0-10. 

mm. 

1 
2 96 96 72 79 

8 
10 

9 

10 

29.5 

57.9 =  -aa.O^#p. #2  =  oa.  #p. 1 
2 

36 
34.8 

26.4 

26.2 
98 

98 

8 
9 

7 
7 

"3^3' 

3 97 67 
10 

8 1.5 
•^  a   ̂   p. 

3 32.8 25.6 
98 8 9 

7.9 

4 
5 

93 95 
76 
76 

9 

10 
10 

10 

6.6 
=  jQ  a.  #  a.  p. 
#  =  a.  <,  p. 4 

5 
30 

29.2 

24.6 

25.2 98 
90 

9 
10 

9 
9 

.3 
1 

6 
86 57 10 

9 
=  G  a.  <^  p. 

6 
28.6 

25.2 97 9 9 3.8 
7 

95 65 
10 8 

=  a.  <j  p. 

7 
30.8 

25.2 

98 

9 8 1.8 
8 96 

65 
10 

10 

^P. 

8 30.2 25.6 
98 9 9 .5 

9 94 
95 65 

59 8 
9 

9 
9 

Qa.                    i 

9 
10 

31 

30.8 26.2 

26 
98 
98 

9 
8 

9 
8 

10 
11 

94 
63 

9 

10 

Oa. 

11 

30 

27.4 
98 9 10 

T  p. 

12 93 
61 

10 8 

Qa.  <j  p.            ' 

12 

30.2 26.4 97 9 
13 

94 66 
6 8 

2.3 

•  ̂   P- 

13 
31.8 25.8 

98 

6 7 
15.2 14 

94 
57 

4 8 
=  Oa. 

14 
31.6 

25.6 98 9 6 15 

95 

60 6 9 

.8 

<P. 

15 

31.4 26.4 98 

10 

8 .5 16 
88 

93 
88 89 

10 10 

10 

10 

24.1 2.5 •'  a.  •  p. 

#  a.  p. 

16 
17 29.6 

29.2 
26.6 
23.6 98 

90 

10 

9 
10 
9 

27.9 1.3 

rp. 

17 
18 

88 

72 

10 8 1 

•  ̂   P- 

18 
29.6 24.6 

98 10 

10 

8.4 

19 

95 66 
6 8 

=  n  a. 

19 

28.8 

22.2 

98 

10 

10 

2 
20 

93 
68 

5 

10 .8 TP.                   ̂  

20 

32 

24.8 
96 9 8 21 

96 64 
4 6 

0  =  Q  a. 21 

32  4 

25 98 8 8 22 

94 69 
2 7 

11  4 n  0°  a.  -07  p.      ; 

•r3a.|/'°#2a7p. 

22 
33.4 

25.6 

97 

6 23 

94 86 
10 

10 

22.1 

23 

29.2 
25.5 

98 9 10 

3.8 
T  a.  p. 

24 
97 

87 
4 8 5 =  XI  0  a.  0°  p. 

=  iia.#r22p. 
=a./'°#20p. =  a.  0  ̂   p. =  11  a. 

24 

31  5 25  2 

94 8 8 

.8  1 

25 
1 97 

96 62 

81 

5 
9 

8 
9 

1 27.7 

25 
26 30.8 

31 

24.5 

25.2 
97 

98 
8 
8 

8 
9 

.3  1 

.5 

26 

27 
96 

80 
8 7 27 

32 
24  4 

98 6 8 28 96 

76 
6 5 i 

28 

32.4 
25 98 7 5 

29 

96 

83 

10 
10 23.6 

/-o  0  a.  ̂   p. 

r^^«^=a.O«P. 

29 

29.8 24 

97 

9 9 

28.4  1 

T.P. 

T  a. 

30 

Mean 

Total 

95 
69 

8 5 
2.5 

30 

Mean 

Total 

21.2 22.8 
98 9 6 

94.2 70.9 7.9 
8.5 31.1 25.2 97.1 

8.6 

8.2 

216.8 

107.7  : 
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[</>  =  12" 

ROMBLON. 

35'  N;  X  =  122*' 

I 16'  E] 

[<^  =  12' 

LAOANG. 

35'  N;  X  =  125° 

01'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

Day. 

10 
11 

12 
13 
14 15 16 

17 
18 

19 20 
21 

22 23 
24 
25 
26 

27 28 
29 

30 

Mean 

I  Total 

«d 

•ps 

a S s 

!  s 

.5  p 

03 

ft 

03 

ft 

°a 
°a 

P.ct. 
p.ct. 

'  0-10. 0-10. 

25.4 
92 

67 

7 

\  ̂ 

31.2 
24.3 

82 
66 

10 

5 
31 23.5 

94 
75 10 6 

24 
97 78 10 

10 
23.5 

93 82 10 

10 
28.7 25.3 83 

78 
9 

10 

29.7 23.7 
90 

84 10 

10 

30 
25 

79 
83 7 

10 

29.3 
24.2 85 

78 
9 

10 30.7 25.1 82 73 5 7 
31 25.4 88 72 

10 

10 

31.2 
25 

83 
73 

'  10 

o 
32 25.8 

83 

73 
4 7 

32.2 25.1 85 70 6 7 
32.5 27.2 

83 
71 10 10 

28.8 
27.5 

"3J~7"I 

33.2     ; 30.7  ; 
29.8  1 

30.6  j 
30.9  I 
32.5  I 

30.8  ! 
30.1 

30.7 

24.1 

24.1 
24.2 
23.3 23 

24 
25.5  , 

24.4  ' 

25.7 

23 25 

24.7 24 

24.4  ; 24.5 

24.5 

88 
72 71 
63 
71 
93 

10 
10 
10 
10 
10 

10 

4 
8 

8 
10 

10 10 
10 

10 

10 

10 

10 10 

7H7U. 

7.1 
32.8 
22.1 

43.7 
ll!7 

11.2 4.8 
.8 

.3 

.8 

3.3 

10.7 
1.3 34.3 

43.9 
1.3 

______ 

.3 10.7 
1.3 

2.3 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

Miscellaneous,  ij  Day. 

e  a.  <,  O  •  p. 
•  a.  p^ 

#2a.   t   #p. 

•  a.  p.  T  ̂ °  p. 
•  a.  po  p. •°  a.  /°  •  p. 

/°  •  a.  p. 
/°  •  a.  p. 
^°  •  a.  p. 
,/°  a.  p.  O  p. 

/°  a.  p. 

/°  m°  a.  p. P  a.  <  p. 
•°^P. 
d°  a.  #  T  p. 
/-Op. 

/'^•a.p.rip. 

T  a.  /-o  •  a.  p. 
#a.  pp. 

p  a.  p.  <  p. 

•  a.  O  m°  P- •°  a.  /°  ̂   p. 
•°  a.  p. 

.8  ;  pp. 

27.2     T«a.O/°«p. 
.5     T#a.r3,/o#p.^ 

75.3 
8.4  I    8.2  i   

_!274 

8 
9 

10 
11 

12 
13 

14 

i  15 

16 

17 

18 

19 
20 
21 

22 
23 
24 
25 
26 

27 
28 

29 
30 

;  Mean 
j  Total 

'   a  p 

30.8 
30.6 
28.9 
29.8 

30.4 
31.3 31.3 

31.6 

32 
31.6 31.8 

33.4 32.9 
32.5 
32.4 

'28 

28.7 

31 
30.5 
30.8 
33.1 

31.7 

30.2 
29.6 

31.9 

31.3 
30.2 
31.2 31.1 29.8 

Sa 

°c. 

23.6 
23.3 23 

23.4 23.6 
24.3 

24.2 

25 

24.1 25.8 

24.2 24 

24.2 24.3 
25.5 
22.3 
24.5 
22. 6 
23.6 
24 

23.4 
23.4 

24.2 22.3 
23 

24.4 22.7 

23.4 
23.8 23.6 

^^B  .  j  Miscellaneous. 

P.  Ct.  i  P.  Ct.    0-10.   :  0- 
87 
92 

93 

93 

96 

84 

90 

I  90 

I  93 

I  92 

!  96 

90 
92 

95 
88 
91 

91 

87 

93 

31 

83 

80 

83 

66 
65 

67 

66 
70 
71 

63 

60 
60 

65 

84 

78 
76 
70 
78 
68 

67 

84 

23.8     92.2  1  72.5 

3 
8 

10 

9 

33.00: 

^  ! 

mm. 

6.1 
10. 2 

14 

1.5: 
I  29.5  i 

5.1  ' 

1.8  i 

1.8  I 
.5  i 

.3  i 

30.5  I 3.6  ; 

1.5 
20.3  I 

9.1 
51.3  i 

7.6  : 

9.41; 

GUBAT. 

[0  =  12°   55'  N;  X  =  124''   08'  E] 

SUMAY,  GUAM  (Ladrones  Islands). 

[(^  =  13"   24'  N;  X  =  144°   38'  E] 

Tempera-  |    Relative    ln]oudinp«s  ̂ 2c 

ture.       i  humidity.  |^^0"<iiness.  
,^.g 

^^E^'^-  ̂   .^^^   I  Cloudiness.  I ture humidity. 

Dav.  ,  ,  . 

ai 

a" 

a a a 

-:<N  c  p 

.   83  P 

<A 

ft 

c3 

ft 
1 3  ̂  --r 

\  ̂B 

^B 

P.ct. 
CM 

P.ct. 

0-10. 0-10. 

\Q^ 

°c. 

1  mm. 1 ;   

23 

95 
62 

7 6 

'     7.6 

2  i   
21.8 96 

65 
10 

5 11.4 
3  !   22.4 97 83 Q 10 5.3 
4    22 

99 
78 

10 
10 2 

5  i   21.8 
93 

84 
10 

10 
6  i   21.7 

92 64 9 / 5.3 

7  ̂   21.5 

97 

65 
10 7 

8  i   21.4 

97 

69 

10 ,   .5 9 
21.8 

87 

58 
9 7 

10 22 
84 

79 10 
9 

11 
22.2 

83 
74 10 10 2 

12 
23 

91 

69 10 
6 

13 23.4 90 83 6 7 
14 

21 

92 
62 4 

15 22 
90 63 

6 5 1 
16 21.4 92 

87 
10 10 

15.2 17  ;__-___ 
20.8 95 89 

10 
10 

4.6 

18 
20.4 

92 

67 

10 10 

'  5.6 

19 20 
88 

94 
10 10 20 

21 97 

70 

10 10 
21 
  1  22 

95 70 
3 5 

22 

21 
97 

72 
5 6 

.8 

23 19.9 93 83 10 

10 

6.4 
24 19.8 

97 

75 

7 7 
3.6 

25 19.5 97 
68 

7 6 
.  10.7 

26 
  1  20 

97 

77 
7 7 

.3 27   1  21 96 
80 

5 4 

:  1.3 

28 
  '  23 90 

78 
4 5 1 

29   '  22.8 

92 

76 

10 10 :  6.1 

30   1  22.9 91 

76 10 
6 :  10.2 

;  Mean   i  21.6 1 93.1 74 
8.2 

7.6 

j  Total 
  •   !   1   

1100.9 

Miscellaneous.  ;!  Day. 

OP^p. 
#  a.  p.  d  p. d#p. 

OP  p. 

ry  a. 

p  a.  #  p. 

d  a.  r^  p. 

pp. 

^p. 

•°p. d  a.  T  P- 

d  a.  p.  O  p. 

/-"  ̂   9°  p. 

•  a.  p.  /-o  p. #a.p.d^°#op.i ^°  •  p. 

•°P. 

•  a.  p. 
•  a.  p. 
-^  d  a.  r3  #  p. 

•  T  a.  •^  p. X°#P. 

0«p. 

da.  #p. 

8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 

19 
20 

21 
22 

23 

24 
25 
26 
27 

28 
29 

30 

Mean 

c3  P 

30.2 

30 

28.6 
27.6 
30.6 

31 

30.4 30.8 
29.2 28.8 

30.2 

29 

27.2 
29.2 

26 
28 

29.6 
29.6 

29 

31 

30.4 
31 
29 
29 

30 
29.6 29 

29.6 29.8 
29.8 

•a  a 

^a 

24.8 

24.2 
24.6 23.6 
25.2 25 

24.8 

24.6 24.8 
24.6 27 

26.2 

23 

23 

22.4 

23 
24.2 
26.2 

24 

24 

24 
24 
23.8 

22 

22.8 

24 

23.6 
23.8 

24 

23 

-^.ga 

I  eg?  03 

.a 

P.ct. 

92 
92 

92 

95 
87 

86 

92 

81 
90 

95 
95 

95 

88 
86 

86 

92 

86 

92 

90 

92 

86 

P.ct. 

81 

74 

82 

84 

69 

82 

74 
80 
78 

72 

91 

70 

;  68 !  92 

I  69 

i  91 

■  78 

I  67 

!  80 I  76 

!  78 ;  75 

i  0-10. 

'   10 

8 
10 

10 

10 
10 

;  10 

I  10 

'  6 

10 

10 
10 
10 
10 

:  10 ;  10 

4 

I  6 

I  10 

\   10 

1 

;  6 

i  1 

I  3 

1  10 

10 
10 

2 
10 

29.4  !  24.1 77.3 

Total    '   I   496.2 

' 0-10. 

9 

^  8 

10 

10 
9 

^  8 

10 

10 

10 

:  10 

I  10 

!  10 

:    10 

i  10 

^  10 

10 

6 

!  ! 7 

;  6 

I  10 

i  o 
i  10 

I  2 

'  2 

:    0 

:  8 

I  10 

i  7 

;  10 

mm. 

8.1 
5.1 

55.9 

16 

■  2   i 

i  1.5 : 

.  5 

.8 

129 

25.4 
43.2 27.9 

-5.3 

5.1 

8.1 

10.2 
4.6 

82,5 
.5 

Miscellaneous. 

pa.  #p. 

•  Oa. 

•  a.  p. 

.^  •  a. 
'/°  P  a. 

7.6  : 

8.4  ! 

17.8  ! 

19  ! 

16   ( 

Oa. 

pa.  p. 
r^a.  < 

pa. 

2  a.  p. 

129  davs  of  observation. 
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CALAPAN. 

[<^  =  13''  25'  N;  X  =  121**  11'  E] 

VIRAC. 

i(t,  =  13''   35'  N;  \  =  124''   14'  E] 

Day. 

Tempera- ture. 

03  :i 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 
14 
15 
16 
17 
18 19 20 

21 

22 23 

24 25 
26 

27 28 
29 

30 

Mean 

Total 

Day. 

82.5 
31.7 
31.4 
30.7 
28.1 
29.7 
31.4 
81 

32 32.5 

30.7 
81.2 
32.1 
31.8 
32.1 
32.1 
33.1 
28.2 
30.8 
30.3 
31.6 
31.2 

31 31.4 

30 
30.6 
31. 5 

32.1 
32.2 
30.7 

.a  p 

31.2 

24.5 

22.2 
22.1 
23.4 
23.5 
23 

23.5 

28.5 
23.7 
24 
24.4 
28.5 
23.1 
23.4 
23.6 
24.4 
21.8 
22.8 

24.5 
22.8 
23 

22.6 
22.7 
24.1 
23.6 
23.1 
23.5 
21.7 
21.5 
23.5 

Relative    i  riondiness  '^S  o  I 

humidity.  \  Cloudiness.  ,^  .|     :  j 

7~n--&^i  Miscellaneous,  li  Day. 3      Ic^a^i 

P.Ct. 
96 

92 

100 
99 

97 97 
83 

94 85 
95 
97 
97 

97 
89 
77 
84 75 
98 98 

96 
95 

93 98 

97 96 

92 

94 96 

P.Ct. 

64 

68 
65 
72 
85 

10 10 

10 
10 74  j  10 

10 

"S-^ys: 

IPC? 

23. 2     93. 4 

0-10. 

7 
9 
7 

10 

i  10 

i  10 

10 10 
9 

i  9 

!  10 

!  10 

^  9 

i  8 

;  10 

!  10 

i  10 
i  10 

!  10 

!  10 

i  8 

i  10 

j  10 

i  10 

I  10 

'  10 

I  10 

;     4 

•  a.  p.  O  p. 

•  Ta.  #OP• 
d  a.  #  p. 
d  a.  #  p. 

!  7nm.   , 

;  38.1 
1  51.8 

i  6.6 

!  51.3 
;  12.2 21.6 

!  2.3 

:^""5" 

2.5 
4.1 

8.9 
6.1 1 

"9:1" 

32 
1.5 

10      i  10 

#  a.  d  p. d  a.  p. 

d  a.  /-o  i 
dp. 

#  d  a.  ̂   #  p. 

^°  •  a.  p.  , d  a.  #  a.  p. d  a.  #  p. 

d  a.  07  u.  p.         } q?  u>  p. 
a?  u^  p. 

#  <  cp  M.  p. ©d«T<P.    ' 
=  a.r^#^uyp.i 

=  a.  O  p.  ' T  •  o^  ̂ j-^  p. 
y  cp  p. Ta.  r^#p.     j 

9.1  I   9.; 

J253.6 

Tempera- 

ture. 

sa 

sa 

32.2 
31.4 30.7 
30.6 
29.7 

32.9 32.9 
33.9 

34.2 
35.1 33.8 
33.1 

35 35.1 34.6 

29 

82.5 

34 31.8 

32.1 
32.1 
31.6 
81.7 
80.6 

82.8 32.9 
33.2 
31.5 
38.4 32.5 

Mean    32. 6 

Total. 

23.5 

23.4 

22 23.3 

24.4 24 

24 25.5 

25.4 

25 
25 

24 
24 

24.6 

26.4 23  5 24.9 

24.2 
25 

24.5 

Relative humidity. 

<N 

P.Ct. 
98 
95 
96 
97 
98 

94 
92 

88 

81 

90 
93 

93 
94 
90 

P.Ct. 
73 

76 
75 
75 

78 
60 

63 

60 
61 

Cloudiness. 

25.2 23.5 
23.2 
23.8 

28.2 22.6 
22.8 24 

23.7 

24.1 
97 

;  63 i  56 

I  64 

!  88 

!  70 

I  65 

i  78 

I  66 

I  70 i  76 

i  77 

I  79 

i  69 

:  76 

i  ̂2 

76 

0-10. 

2 
10 

95      i  67 

10 
10 
10 

10 

10 
7 
9 

10 

9 

0-10. 

9 
7 

10 

i  10 

Miscellaneous. 

mm. 

6.4 
7.4 
4.6 

8.8 

11.4 

5.6 1.3 

.8  i    8.2 

8.2 

17.5 
2 

11.4 13.7 1 4.1 

5.1 
2.5 

o  /'°  m°  p.    i 
•°a.p.O«p.: 

p°  a.  d°  O  p.  I 

p°oO'^a.  dp°p.' 

"do  p.  I 

-i  r°  <,  p- 

__    a?  a.  <|  a.  p. 

—I  00  a.  ̂   <.  p. 

-;  ̂   P- 00  a.  p.  d°  <|  p. 
/-o  #  d  a.  p. 

/'°  •  <,  p. 

1/°  a.  p.  ; 

d°  <  p.  I 

00  p. 

I  ̂  P- 

^  <j  P- 

r^^a.p.Qvj^P- 

I  •  O  '^  d  p. 
;  r^  ̂   vi>  /'  •  p. p°  a.  d  T  r>2  p. 

I  •  a.  p.  u.  o  p. 

r^  a.  #0  r^  p. 

;  xiOd°a.#r>d< 

101.6 

NUEVA  CACERES. 

i<t>  =  lB''    37'   N;   X  =  123*'    11'   E] 

Tempera- ture. 
Relative 
humidity. 

^a  j 

OJ   P      I 

^a  I  sa 

a 
^ 

aa 

d 

^=j 

"^ 

.Qeo ^ 

BATANGAS. 

[(^  =  13''  45'  N;  X  =  121*'  03'  E] 

Miscellaneous. 
Tempera- 

ture. 
Day. oa 

°a 

P.Ct. P.Ct. 
0-10. 0-10. 

mm. 
1 33.6 

21.6 
98 68 

3 8 0.6 
2 82.7 22.4 

97 
75 9 9 

1.3 3 33.1 
22.5 97 

89 
9 

10 
9.8 

4 32.7 23.2 98 69 9 9 
1.3 

5 27.5 23.2 
97 89 

10 
10 

34.2 6 30.9 
22.9 

99 71 
10 

7 90.7 
7 30.7 23 

98 76 
10 8 3.6 

8 32.7 20.1? 
84 

69 9 8 
9 31.9 20.4? 93 65 8 7 

10 32.7 
23.8 93 

73 
8 8 

11 31.7 24.7 
95 92 

8 

10 
18 

12 
32 

28.5 95 69 8 8 13 
32.9 22.7 

92 
60 8 6 

4.8 

14 38.1 
24.7 

89 
67 5 7 

15 32.5 24 
83 

66 
7  , 8 

.5 16 27.8 
25 

95 
89 

10 
10 

15.7 
17 31.5 22.8 90 

71 
10 

10 
1.8 

18 30.5 21.8 
81 

71 
10 

10 
.3 

19 29.3 22.7 85 
77 10 

10 
5.7 

20 
30.5 23.9 

87 
70 10 

10 
21 

83.2 
28.8 

97 

66 
6 9 22 

34.2 
22.9 98 

57 
9 Y 23 

28.9 22.2 
98 

83 
9 8 

.8 

24 
30.5 23.6 

97 84 
9 9 25 

31.6 22.6 99 66 
10 

8 i 
26 31.6 23.4 95 

69 
8 7 

.3 
27 

83.6 22.7 
96 

78 8 8 .5 28 
32.9 

21 
98 

74 
6 7 12.7 

29 
31.5 23.4 93 

77 
8 8 

6.9 30 32.7 28.2 97 
80 

10 ' 10.4 

Mean 31.7 22.9 93.8 73.7 8.5 
8.4 

Total i     i     \ 219.9 

00  a.  d d 

•  p. 

•°p. 

#a.  p. 
d  a.  #  a.  p. 

•  a.  #°  p. 

•  P- 

•  a. 

%°  d  a.  #  p. 

#°dp. 

#°  a.  p. 

03  ̂  

.dp. 

00  a.  #° 

r>  a.  d  p. 

T°  •°  p. 
T°P. 

•  dp. 

•°  a.  #  p 

i  Mean 
i  Total 

34.7 31.8 
33.9 

31.4 27.4 

32 

31.6 31.3 
33.8 

83.2 
29.2 
31.3 
33 

38.8 
82. 3 

29 

31.5 
27.8 

30.8 

32.2 82.3 

33 

31.6 80.8 

30 
32.3 

32.6 
32.4 
32.2 31.9 

Sa 

22.5 22.6 

22.4 
22.3 22.5 

21.5 
22.8 

22.1 23.1 
22.9 

28.3 22.8 

22 
21.5 
25.3 

23.1 
22.3 

22:3 
22.6 

22.2 21.5 
21.6 

20.5 22.1 

I  21.4 
i  22.1 
21.6 

20.5 
20.4 
21.4 

31.7 22.2 

Relative humidity. 

103 -^«0| 

Miscellaneous. 

P.Ct. 

97 
96 
95 
95 

97 

97 

85 
88 
74 
87 

90 

95 

97 

97 

83 

92 

97 

91 
79 

91 
97 

95 

96 

97 

97 

95 
87 
96 

92.5 

P.  ct.   0-10. 61   i  4 
68 
55 

70 

86 

72 

70 

86 

62 

67 

76 

0-10. 

6 
7 
6 

mm. 

1.8 

13.2 

5.3 

7  5.1 

9  I  4.3 7  I   .3 
6  :  1.5 
10  i   .3 

7  '   
6  i   
5    :   

7  !  6.4 10  I  14.7 

9  I  23.4 10  I  19.8 
10  j  6.9 9 
6 
6 
7 

71.7   7.5 

8.9 
30.5 
3 

1.3 

10.7 3.3 

^dp. 

Ip*
^ 

d  a.  T  •  p. 

•  a. 

d/-°«p. 

•°a. 
•  ̂   a.  /-o  #  p. 

•  a. 

r3p- 

/-"p. 

0  /'°  •  p. 

•  a.  p. 
/'  •  a.  p. 

#a.  p. 

•  p. 

n  a. n  a.  O  p. 

T#P. 

=  a.  O  •  p. 

1  •?• 

Tp. 

T#P. 

•*  a.  m  p. 
^Oa.dO^ 

166 
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Day. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

1    12 13 

14 
15 

16 17 18 

19 20 '    21 

22 
23 

24 25 
26 
27 28 

I    29 
I    30 

;  Mean 

!  Total 

Day. 

SILANG. 

[</>  =  14''  14'  N;  X  =  120*  58'  B] 

Tempera-  I    Relative    I  m^,,^nr,«oo  ■'»  5f 

tu?e.       I  humidity.  |  Cloudiness.  |^c 

SANTA  CRUZ,  LAGUNA. 

[(^  =  14"   18'  N;  X  =  121»   25'  E] 

:s§  I  i 

31.6 

31.2 
30.8 
29.9 

30.5 
28.6 

30.2 28 

28.8 
28.1 
28 
30 
29 

29.8 

29.3  ' 
27.4  1 
27.3  ! 26.6  i 

26.5  ! 

27.4  i 

28.3  i 

28.5  ' 

29.2  I 
29 

28.6  i 28.6  ; 

29.6  \ 

30      I 

30.7  i 

31 

21.6 20.8 

21 20.9 

21 20.4 
22.1 
21.2 
21.6 

21.1 
20.8 

21.5 
20.4 

21.1 21 

21.1 

21 20.5 
20.3 
20.7 
21.3 

21.4 22 

21.5 
21.3 

21.6 

22.1 
21.7 
22.2 
22.6 

P.Ct. 

98 
97 

97 
98 
98 
97 
97 
97 
97 98 

97 
97 98 

P.Ct. 

I  59 

!  59 
59 

62 60 
70 

>  61 

70 
69 

70 
69 
63 68 

64 
64 72      ! 72 75 

74 
69 
70 
70 

70 

69 67 
68 
63 

64 

I  0-10. 

\l 

1     5 9 
6 
9 

'    6 

9 
6 

;  10 

'  ̂2 

■    8 

;   8 

10 
10 
9 10 

10 10 

10 

10 

0-10.  '■ 

5  
' 

10  ̂ 

8 
 ' 

9 

Miscellaneous,  .j  Day. 

Tempera-  '    Relative    !m^„/i,-^^^« 

tu^e.       i  humidity,  i  Cloudiness. a 

10 
10 

8 
 ' 

8  , 

9  i 

8  ■ 

65.3 

"s'e 

'§5" 

2.3 
16.5 4.3 

33.5 47.2 22.9 

69.6 

31 24.9  I 

"2'5'i 

"i6"8", 

'13"' 

-Q.  =  a. 

.a  =  a.  d  T°  p. 

!  d  a.  #2  Q^  p 

.1  d  a. 
:  d  a.  #  p. 

J  d  pOp. 

!  •°P. 
,  n  =  a.  #°  p. 

i  d  a.  #°  p. #°  a.  p. dp. 

n.  a.  #-  p. -Q.  =  a. 

d  a.  #-  p. 

:  /°  m  p. 
n  =  a.  #2  p^ I  #°  a.  /°  #  p. 

I  /°  a  ̂ °  #  p. 

;  #  a.  p. 

11  =  a. 

•  p. 

d  a. 

dp. 

dp. 

^P. 
8 
9 

10  i 

11  : 

12  I 

13  ' 

14 
15 
16  : 

17 

18 
19  i 
20  I 21 

22 

23 

24 
25 
26 

27 

28 

.    °C. 
33.7 

'  32.2 

■  33.2 

33.1 29.6 

i  31.4 
!  32.1 

i  32.1 

'  34 

■  34 

32 
:  27.7 31.5 
26.3 

i  29.6 
I  29.4 34.1 
34.1 
33.5 

I  32.1 

29.5 
I  31.8 

\  33.8 
I  34.3 
i  33.6 

°(7. 

:  24.4 
:  23.2 

:  23 

23 

i  23.3 

i  21.9 

22.4 
i  23.3 

22 22.4 
23.1 21.9 
22.8 
22. 5 

24.2 23 

22.5 
21.8 
22 
21.5 

22 21.9 

22 
23.3 
22.5 

22.4 

22 21.4 
21.4 

P.  ct. 

92 
92 

92 

96 

96 
96 

96 

88 

96 

96 

87 

89 
96 

P.Ct. 

'  60 

I  72 

!  60 

55 

74 
68 
89 

62 
60 

69 

77 
65 

60 

63 
65 

;  84 
71 
92 

90- 

76 

60 
59 

66 

83 

60 
60 
61 

0-10. 

7 
10 
10 

10 

9 
I  0-10. 

i    8 

i  10 

;  be 

I 

<^.-S"l  Miscellaneous. 

10 

10 

:  10 

10 
10 

8 
1 

10 

10 
10 
10 

10 

10 

10 

9 
10 
10 
10 

i  10 

'     9 

i  10
 

!  10 

9 

10 

3 

10 

10 
10 

10 
10 

10 

8 

10 

9 

10 

10 

mm. 

~~3~(i 

5.8 

8.9 
.8 

13.2 

6.6 
1.3 

"'3^3' 

.3 

.5 

4.8 

25.1 

60.5 54.1 6.9 

7.4 
4.3 

27.4 

<  p. 

d°  a.  ̂   p. 

da.d^o  <  p. 
d  a.  <,  p. 

d  a.  p.  i 
d  r^  •  p. P^  d  p. 
d  a.  p. 

l/°  <  P- 

^  p. 

#°  a.  p.  <  p. 

<  P-  ! d  a.  po  O  ̂   p. d°  a.  0°  p.  I 

#  a.  d  a.  p. 
•  a.  p.  /-°  #  p. T  a.  0  a.  p.  d  p. 
d  a.  #  d2  p.  I 

/-^  •  a.  I 
u.°<°p.  I ^°p-  .        i 

T  •  a.  d  O  p.  I 

>.p.  <,  p.: 

29.1  i  21.3     97.' 
66.9 

.409.5 

30 33.6 22 95   1  94 4 9    25.7 

Mean 

32 

22.5 

94.6  I  69.9  j 

8.3  1 

8.8  ':   

Total 1   260.8 

d°a.' 

ip. 

:  d  a. I  d°  a.  ns  p. 

SAN  ANTONIO. 

[</,  =  14'*   22'  N;   X  =  121''   32'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness.  \ 

'i<B 

a a 
33  s 

.3  s 

c5 

Q^ 

^B 
^a 

CO 

(M 

Miscellaneous. 

TARLAC. 

[(/)  =  15''   30'  N;  X  =  120°   35'  E] 

Tempera-  \    Relative    im^,,/!,-^^^^ 

tuii.       !  humidity.  !  Cloudiness. 

iB .  1 

a a 

a   ̂ 

a3  ̂  

•^  S  : 

03 

p< 

o3 

i^a 

^a  j 

CC 

(M 

0 

j^,-^^"l  Miscellaneous. 

°C. 

°a 

P.Ct. P.  ct. 
0-10. 0-10. 

mm. 

1  1   
21.2 97 

j  70 

7 8 
2 31.1 21.1 97 

!  70 
5 8 

4.8 

3 31.4 21.6 96 

'  70 

7 8 

17 
4 31.4 21.4 

96 

i  63 

9 5 
7.4 

5 30.6 20.3 97 

■   82 

8 7 
6 27.8 20.1 

98 

79 
S 

10 

7 30.6 21.2 97 96 10 9 
20.8 

8 31.2 
21.5 

99 
92 

8 
10 

10.9 

9 
28 

21 96 

,  75 

8 
10 

10  1  30 
21.2 95 

:  79 
10 

8 
11  28. 2 

20.9 

97 
97 

10 

.  10 

11.9 
12 21 

95 

78 8 9 13 

30.2 19.9 

97 

65 6 6 

■  2.8 

14 32.5 
21 

91 
69 1 5 15 27.8 

22.3 
94 96 

9 10 

;   9.9 

16 24.3 20.5 99 99 10 10 

16 

17 26.3 20.4 
99 

92 
8 8 

:  72.6 

18 
22.6 19.2 95 99 8 10 49.8 19 
25.6 

20 
94 

;  83 

7 8 5.6 20 
26.2 20.2 

97 
89 9 7 21 

31.2 19.4 

99 

:  61 

7 8 22 
31.5 19.3 98 66 7 6 

23 31.8 19.5 97 
67 

10 
10 33.5 24 

28.8 21.1 96 
76 

10 8 

■  19.3 

25 26.7 20.7 97 
82 

8 7 

1  4.6 

26 
31.3 20.5 

98 

71 
10 8 

27 30.9 
20 

97 65 7 8 ! 28 
32.1 18.2 99 

72 
6 9 

1   

29 
30.7 18.7 98 63 10 6 

30 

Mean 

Total 

30.3 21.4 96 
91 

' 8 

1  45 29.3 20.5 
96.7 78.6 7.9 

8.1 

1   

i331. 9 

35.1 

33.5 32.9 
33.4 
34.5 

33 32.6 
31.5 

32 

32.4 
32.4 32.8 
34.5 
33.8 33.7 

26.6 26.6 
29.7 
25.6 
25.9 

30.6 

33.4 35 
33 

32.4 
33.5 
34.8 

34.4 34.7 
35.7 

32 

23.1 

32.4  I   23.3 
32.4 23.4 32.8 22. 5 
34.5 22.7 

33.8  '  23 33.7  1  23.5 26.6 23.8 
26.6 

23 

°(7. 

22.7 23.8 

24 

23.5 

23.7 23.7 
23.5 

24 

23, 

23. 23, 
22. 22. 
23 

23. 23. 
23 

22 
22.2 
22 
22.5 
22. 3 
23.2 
24.5 
23.3 23.6 
23.3 
22.5 

22 22.6 

P.Ct. 

96 

97 

96 
97 

97 
97 
96 
97 

97 

97 
97 
97 
98 
96 
96 
95 

^  P.  ct.  i  0-10. 

j  59      !    8 

72 

;  65 

i  63 

62 

76 

70 

97 
98 
97 
95 
96 
98 
96 

i  95 

94 

■  69 

i  65 

I  79 

\  62 

'  67 

60 

'97"' 

84 
87 
94 

90 
65 
54 
65 

70 

67 

62 

73 

54 

I  50 

9 
9 
8 
8 

10 

6 
10 
8 

10 
10 
9 

10 
10 

9 
7 

10 

6 
8 
4 
2 
2 

8 
5 
6 

6 
10 
10 
9 

10 

10 
10 
8 
4 
8 
8 
6 
6 
7 

I  mm. 

3.3 

18.1 
2.5 

.5 13.7 

116.6 
53.6 
52.9 

34.1 

2.5 

1 

16 

Mean  i  32. 3  j  23. 1     96. 8  |  71. 2  |    7. 8 

I  Total  I   '   '   '   

-^  a.  0°  •°  p. 

n.  a.  o  p. 
na. 

-Q-  a.  O  0°  p. =°  a.  0°  •°  p. 
n  a.  o  p. 
.a  r^  a.  d  p. 
n  a.  d  p. 

n  a.  #  0°  p. -CL  a.  #  0°  p. n  a. 
n.  a. 

nP  a.  r^°  p. 

d  a.  •  p. 

•  P- 
•  p. 

•  a.  p. 

#a.  p. •  a  p. 

m  m°  a. 

n.°  a.  vL/p. 

n  a. 

•a.p.r;5°#°p. 

£L  a.  <  p. 

n.  a.  r^°  p. 

n.  a.  /"^  p. 

n.  a.  O  P- 

n.  a.  r.5°  •  p. 

7.3  i   i 
.  329. 3 
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Day. 

Mean 

Total 

BALER. 

l(J)-15°   40'  N;   X  =  121°  34'  BJ 

Tempera-  i    Relative 
ture.       :  humidity. 

Cloudiness. 

°(7. 

31.5 
30.4 
31.2 
31.4 

30 
31.3 
30.3 
30.2 
31.5 
32.9 

32 33 33 

33.2 
32.9 
28.5 
29.8 
30 

27.9 
27.8 
31.8 
30.6 
31 
29.8 
29.5 

29.2 
30.6 

31 31.8 
31.4 

^sa 
^B 

3i 
0(7. 

P.ct. P.ct. 
23.5 96 72 
24.3 96 76 
24.4 96 

71  • 

23.8 96 75 
23.6 

94 
80 

94 
65 

23.6 95 73 
24.4 

95 
85 

23.5 
92 

70 

24.5 

87 
63 

24.8 

88 

60 
24.5 80 

64 23.8 93 
67 24.5 92 58 

25. 5 
76 63 

25.5 

86 

90 

24.7 
22.8 
23.2 
23 

23.4 

22 
I  23.4 

i  23.8 i  23.6 

i  23.2 i  22.8 

I  23 
22.5 
23 

30.8 

70 
73 
89 

84 72 75 

68 78 

79 78 

72 68 
61 69 

0-10. 
10 
10 

10 10 
10 

10 
10 
10 
10 

10 

10 
10 
10 
10 
10 

10 10 
10 
10 10 
10 
10 
10 

10 
10 
10 
9 10 

9 

10 

(^ 

'3X2<y5 

-M 

fd 

i  O'lO. mm. 

i  10 

!  10 

10.7 :  10 
16.8 

10 3.8 

9.4 18.5 

2 

Miscellaneous, 

Op. 

do  a. 

Op. 

doa. 

#Op. 

SAN  FERNANDO  UNION. 

l(i)  =  lQ°  37'  N;  X  =  120''   19'  E] 

Tempera- 

ture. Relative humidity. Cloudiness. 
Day. 

i=^„.S  °,  i   Miscellaneous. 

10.9 
9.7 4.1 

14.7 
4.8 

23.7  '  92.2     72. 9.9       8.4 

.180.4 

•°P. 
•°TP. 

O  •^  a.  <^  p. 

do  p. 

^  p. 

•  do  p. 

do  %o  p_ 
do  %o  p. 

•  p. 

•'^  ̂ '  p. 

^P. 

•  a.  p 

u,^p. 
do  a.  f 

Op. 

vl>    p. 

Op. 

u.'p. 

TP. ^p. 

10 

11 
12 
13 

;4 

15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 

Mean 

Total 

34 

33.9  i 
34 33.7  I 

32.8  i 

32.5  ! 

33 

32.8  j 

33 

30 32.1 

32 

32.6  ! 

32.9  ; 33.2  : 

31  ' 

25.2  ; 

25.8  ; 

1  27.7  ̂  

I  25.4  i 

i  27.4  i I  32.6  i I  31.5  ; 

i  31.9 

i  33 
32.7  ; 
32.6  I 

31.8  I 

31.9  i 

°c. 

P.ct. :  p.    Ct. 0-10. 24 

90 
:  59 

2 
24.1 90 60 5 
23.3 

92 

63 

5 
24.2 

87 

65 5 24.8 

92 

.  79 

6 

23.4 

93 

65 5 
22.5 93 64 3 

24.2 
90 

:  72 

3 
23.8 

84 
i  64 

8 
23.5 88 

1  75 

9 
24 95 

1  72 

7 
22.9 93 70 3 
24.1 

94 

69 

2 
24.9 91 

63 

6 
25 

85 

i  66 

5 
24.6 

89  ♦ 

i  89 

10 

23.4 

94 

!  93 

10 
22.8 95 

!  95 

10 23.3 

95 

'  97 

10 
22.9 

92 

1  94 

10 

22.9 

86 

i  82 

9 

24 

81 

.  72 

3 
24.8 92 

72 

3 

24.7 

93 
i  75 

3 
23.8 

93 1  64 

3 
23.7 

97 70 

1 
22.4 92 67 1 
23.4 

91 69 

2 

22.9 
93 65 1 

22.9 

95 

71 

1 

0-10. 

2 
6 
6 
6 

14 

.6 

.5 15.7 

7.6 
5.8 
6.1 

-J 

1.5 
\  51.3 
I  81.3 76.5 

63.2 
96.5 

.8 

na.  do  -^op. 

n.  a.  yo  p_ 
n  a. 

-CL  a.  02  •  p. 

n.  a.  po  p. 

n  a.  #o  p, na.  #2p^ 
n  a. 
n  a.  #  p. 

n.  d°  a.  #^  p. 

n.  a.  #2  p, 
jaa.  r>2ci2  02p, 
n.  a.  T°  r^°  p.     i 

n  a.  #o  p 
Hr^OQO^Oa.^Op,: 

na.  #2  p, 

#2  a.  p. 
•'  a.  p. 
•^  a.  p. 
#2  a.  p. 

n  #o  a. 

n.a.  \ 
na.  i 

£L  a.  ! 

£L  a.  po  p. 

-Q-a.#ojp2'j^i'p.| 
n.  a. 

n.  a. 

n.  a. 

31.5  !  23.7 91.2     72.7 

.432.6 

ECHAGUE. 

[0  =  16"  41'  N;  X  =  121*'  39'  B] 

CANDON. 

[0  =  17*'  12'  N;  X  =  120*'  26'  E] 

Tempera- ture. 

Relative 
humidity. Cloudiness. 

n,
  

24
hr
s.
 

eg
in
ni
ng
 

a. 
 m
. 

■  a 

Day. 

M  a a a a a c3  ̂  

33 

ft 

0^ 

p< 

S^«5 

^H 

Si CO 
(M 

«o 1   M 

rt 

0(7. 

°c. 

P.  Ct. P.ct. 
0-10. i  0-10. 

mm. 
1 36.6 96 

49 
6 1  5 

4.8 

2 35.4 95 55 9 8 
3 33.4 94 

64 
9 9 

4 34.6 
98 

57 9 9 
5 34.7 

98 
57 9 

,8 

5.3 
6 34.3  1   97 

53 

10 
8 

.3 7 35.2    95 58 9 9 
8 

3.5.8 96 49 
4 3 

9 35.3 97 
56 

8 

,  7 

5.1 10 
35.9 97 

49 
9 

'  7 

52.3 11 34.8 99 
58 

9 3 

12 
34.7 

95 

56 
9 7 14 

13 35.3 
96 

56 4 4 3 
14 34.8 .1 — 97 57 9 6 1 
15 35.8 96 44 

10 

1  9 

16 30.3 93 76 
10 

1  9 

8.3  1 

17 33.8 99 
62 

10 
9 18 

34 
  !  95 

70 9 

'  10 

.8 

19 31.6 
  !  97 

73 
9 

10 
1.8 20 

30 93 
80 

10 

'■   10 

1.5 21 32.4 80 

52 

9 9 22 
35.4 87 

50 
4 9 23 

35.8 
95 

48 
8 6 

24 33.8 
95 

63 

10 

7 25 
35 

97 
60 

3 
,  8 

26 34.8 95 50 4 3 
27 36.4 94 49 2 4 18.8 28 

35 

97 
53 2 3 

30.2 29 34.1 
95 

56 10 3 30 
35.8 -- 96 

50 
9 

'      1 

1.3 

Mean 34.5   1  95.1  , 57 7.  7 

6.9  ! Total "-- 
148.5  ; 

1 

Miscellaneous,   li  Day.     ,;i^ 

=°  a.  0°  p. 
n^^oa.yo^op 

ii===^e2a.O°p. 

dOQa.  p.  <op, 
=°0^a.0^aOTc 

-Q--  =°o^%°r^° =°Oa.O^#2p. 

=2a.  O^/'Op. 

=°0^0°/'°«2 
•°  C  a.  oo  #o =°©°a.  O^do!! 

="0a.e'0°!! TO  d2  a.  p.  ; 

=  2(iO02yO  ^o  \] 

=  e2a.  dop.       :: 
=o^oa.0/'o^:: 

/^oda.  p.  !' 
0/'°a.O©^/'o|| 
=ooa.02a:'Op_i =  dOa.  <:o^p^   ij 
=  TOa.©o,^opj: 

112  =  a_  ̂ o  ̂   c  p^ xi2  =  a.  <^op_ 

ii^T°a.  r3°#2 
=2  a.  /-o  o2  •' =  a.  r^o  p, 

jQ.2  =  a.d20°p. 

10 

11 
12 
13 

14  I 

15 ; 16  i 

17  ! 

18 

19 

20 

21 
22 
23 

24 

25  ! 

26 
27 
28 
29 

30 

Mean 

Tempera- 

ture. Relative humidity. 
Cloud 

iness. 

a 
ft ;^a 

^a 

g"  ̂  B 

si 

0(7. 

"31^6" 
30.9 29.6 

25.7 
26.9 27.8 

25 27.9 

30.9 
30.5 
30.7 

31.2 

31 

31.1 
SI 

30.4 
31.4 

oa 

26.5 

25.4 
25.2 25.5 25.6 

24.4 
24.4 26.1 

25.5 
25 

24.9 

24.4 

26 

26.1 
26.2 25.5 
24.8 
23.5 
24.1 
24 

23.8 

23.7 
26.5 
26.1 
25.8 

25.9 
24.2 24.4 
24.2 
24.5 

P.ct. 
83 

84 
83 

86 
86 
86 
83 

84 

86 
83 
85 
88 

86 

85 
83 

85 

88 

89 

90 

87 
87 
87 
85 
88 
85 
87 
84 

79 

82 
87 

P.ct. 

67 

67 

72 
72 
73 
78 

72 
74 

70 

67 

71 
73 
66 

72 

68 

81 
87 

85 

85 

89 

77 

72 
77 
80 
75 
74 

68 
66 
74 

65 

0-10. 

4 
5 
6 
8 
9 
8 
5 
7 

10 
10 

9 
5 
3 
8 
7 

10 
10 
10 
10 
10 

10 

3 
9 
3 
2 
2 
2 
5 
1 
0 

0-10. 

1 
8 
9 
9 
8 
9 
8 
9 
9 
9 
7 
5 
4 
5 
9 

10 

10 

10 
10 

10 

10 

4 
9 
5 
6 
4 
4 
2 
3 
2 

mm. 

3.3 

~~s~r 

23.9 

22.9 

1 4.3 

14.5 1.3 
3.3 

14 

1.8 

"ii'i' 

4.1 

28.7 

17.3 
49.8 

54.9 

109 

29.6 25. 1  85. 4  73. 9 6.4   6.9 

375.4 

Miscellaneous. 

ii=a.^op£-^op 
ii  =  a.T°d  <,p. -Q-=2a.  0f^op 

=  a.  O^  •  p. T°#P. 

pp. 

n  =  a.  #  p. 

pa. 

iio=oa.  p  j-^o  p 

n.~&.m  P- 

Ea.T°PO°p. Xl=a.r^oj-50p_ 

">p. 

I  a.  /'o  a^  p 

#0  a.  p. 

#a.  p. Da.  p. 
#-da./'#a.p. 

-|2  a.  p. 

J2  r\  a.  do  a,  p. n.-  =2  a.  d  ̂   p. 

-C.2  =2  a.  o  /  p. 

-Q  =  a.  O^  dp. 

£i=a.T°dOr-op.  ; -CL2=2a.j-2O0o^pi n  =  a.  r>,  o°  p. 
iio=oa.jo  ̂   p_ 

.Q-  =  a.  T°  P- 
D.2  =2  a. 
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LAOAG. 

r 
SANTO DOMINGO 1 

[</)  =  18» 

12'  N 
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EARTHQUAKES  FELT  IN  THE  PHILIPPINES/ 

11,  1^  30"".     Catbalogan  (W  of  Samar).     Earthquake  of  intensity  III,  lasting  10  seconds. 
11,  3^  47""  53^*  Eastern  Visayas.  Earthquake  of  force  IV  and  great  extension.  It  was  felt 

on  Catanduanes  Island,  Samar  and  Leyte,  and  the  northeastern  part  of  Mindanao,  that  is,  over  a 

very  oblong  area  measuring  more  than  600  kilometers  in  the  direction  NNW-SSE.  The  notices 
received  from  the  stations  in  or  near  that  region  are  somewhat  incoherent,  due,  no  doubt,  to  the  in- 

convenient hour  at  which  the  earthquake  occurred.  According  to  these  reports  there  were  two 

regions  in  which  the  phenomenon  developed  its  maximum  force  TV — southern  Samar  and  the 
northern  part  of  the  Agusan  Valley.  Since  these  regions  are  separated  by  a  distance  of  300  kilo- 

meters, and  on  the  intervening  Island  of  Leyte  and  the  quasi-peninsula  of  Surigao  the  shocks  showed 
much  less  intensity,  it  would  seem  that  two  distinct  foci  entered  into  action  simultaneously,  one  near 
southeastern  Samar,  the  other  in  the  northern  part  of  the  Agusan  Valley.  We  advisedly  say 
simultaneously/  because  not  only  do  the  times  noted  by  the  observers  of  the  various  stations  agree, 
but  the  records  traced  by  the  Manila  microseismographs  show  no  vestige  of  two  earthquakes.  They 
correspond  to  a  single  disturbance  of  moderate  intensity,  having  its  center  at  a  distance  of  600  to  650 
kilometers  from  Manila,  near  the  southeastern  end  of  Samar  Island.  This  earthquake  has  been 
registered  likewise  by  the  microseismographs  at  Batavia,  as  disturbance  at  a  distance  of  about  2,500 
kilometers. 

12,  7^  41^  50^*  Southern  Luzon.  Earthquake  of  intensity  IV  in  the  Provinces  of  Laguna, 
Rizal,  Cavite,  Batangas,  l^ueva  Ecija,  Bulacan,  Pampanga,  Zambales,  and  Bataan.  In  Manila  the 

seismic  registers  showed  oscillatory  movements  of  force  IV  in  the  direction  SW-NE,  lasting  40 
seconds.  Nearly  the  same  intensity,  but  longer  duration,  were  observed  at  Olongapo  and  Cavite. 
Hence,  the  epicenter  must  have  been  situated  very  close  to  the  coast  of  Mariveles.  The  isoseismal 
curve  IV  inclosed  the  Mariveles  Mountain  Range,  Manila  Bay,  and  almost  the  entire  Province  of 
Cavite. 

13,  17^  15^.     Sumay  (Guam  Island).     Earthquake  of  intensity  III. 
14,  19^  5"^.     Talacogon  (Valley  of  the  Agusan,  E  of  Mindanao).     Earthquake  of  intensity  IIL 
19,  2^  3"^.     Vigan  (KW  of  Luzon).     Slight  tremor  of  intensity  II. 
21,  2^  35^.     Borongan  (E  of  Samar).     Light  shocks  of  intensity  III,  lasting  5  seconds. 
21,  11^  21"^  13^     Aparri  (KE  of  Luzon).     Oscillatory  earthquake.     Direction  E-W;  intensity 

III;  duration  6  seconds. 

^The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 

by  them.  This  fact  is  denoted  by  an  asterisk  ( * ) .  Otherwise  the  time  is  that  noted  by  the  observer  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  twentieth  meridian  east  of  Greenwich. 
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22,  11^  30^.  Talacogon  (Valley  of  the  Agusan,  E  of  Mindanao).  Earthquake  of  force  III; 
repeated  with  the  same  intensity  at  11^  37^. 

22,  16^  40"^.  Santo  Domingo  (Batanes  Islands).  Light  earthquake  of  intensity  III,  lasting  2 
seconds. 

27,  2^  17^.     Vigan  (NW  of  Luzon).     Earthquake  of  intensity  III. 
28,  8^.  6°'  2^*  Northern  Luzon.  Earthquake  of  intensity  IV  in  the  Provinces  of  Cagayan  and 

Ilocos  I^orte,  whose  origin  was  probably  east  of  the  Babuyanes  Islands,  some  500  kilometers  north- 
northeast  of  Manila. 

29,  4>  0^  54^*  Aparri  (NE  of  Luzon).  Oscillatory  earthquake.  Direction  [N'-S;  intensity 
IV;  duration  28  seconds.  A  repetition  at  10^  7""  37^  had  the  same  direction  and  force.  Both  quakes 
were  registered  by  the  Manila  seismographs;  their  center  was  at  a  distance  of  400  kilometers  from 
Manila,  south  of  the  volcanic  Island  of  Camiguin.  They  were,  however,  perceptible  only  at  Aparri 
and  its  immediate  neighborhood. 

The  earthquakes  of  the  29th  as  well  as  that  of  the  21st  belong  undoubtedly  to  the  seismic  center 

of  w^hich  we  spoke  in  the  Bulletin  for  May,  1909.  We  refer  the  reader  to  the  paragraph  "The 
northw^estern  center^^  of  the  paper  on  Submarine  Seismic  Centers  near  the  Coasts  of  Northern  Luzon, 
contained  in  the  said  Bulletin. 

INSTRUMENTAL  EARTHQUAKES. 

Besides  the  13  weak  earthquakes  which  we  have  enumerated,  nearly  all  of  which  were  felt  in 
northern  Luzon,  the  eastern  Visayas,  and  Mindanao,  15  additional  disturbances  due  to  unknown 
centers  have  been  indicated  by  the  microseismographs.  Six  of  these  must  have  originated  within  the 
Archipelago  at  distances  less  than  500  kilometers  from  Manila;  seven  had  a  more  distant  origin, 
probahly  1,000  to  4,000  kilometers,  in  the  direction  of  the  seas  and  islands  to  the  east  and  southeast; 
of  the  two  remaining,  one  had  its  center  in  the  region  of  Sumatra,  the  other  in  Central  Asia. 

RECORDS  OF  THE  MICROSEISMOGRAPHS. 
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V.  C.  0.04  mm.    Eqke.,   IV  NE  of 
Luzon. 

V.C.  0.02  mm. 

6  23  07 
6  23  07 

3  03  52 
.11 
.13 
.01 

2.4 2.4 

8.8 2  58  37 
2  58  48 
2  58  49 
3  48  34 
3  48  43 
3  48  09 

3  02  54 
3  51  47 
3  5145 
3  51  20 
7  27  47 
7  27  46 

.04 .04 

.02 .13 

.12 .08 

7.5 

3.2 
6 

8.4 
2.8 

3.2 2  57  27 
2  57  37 
2  57  38 

304  35 
3  04  25 
8  07  10 
8  07  07 

.  8  08  25 
8  08  06 
4  03  10 
4  03  00 
4  02  18 
4  03  54 

10  09  00 

10  09  26 10  08  29 
10  08  56 
20  01  40 
20  01  20 

.11 .08 

.19 

.11 

.22 .07 .41 

.24 

.46 

.25 

.08 

.03 

.08 

.04 .03 

.03 

2.4 

2.2 
2.4 
4.5 
2.4 

6 
2.4 

6.4 
2.4 

9 2.4 
4.8 
2.4 
3.6 

2 
2 

Instrumental  constants. — Viceniini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 
weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  ( H.  P. )  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.6  seconds;  WSW-ENE  pendulum, 
T=:9.9    seconds.     Magnification   of   the    record:    NNW-SSE,  15  times;   WSW-ENE,   15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 
stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 

92778   3 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINASJ 

11,  1^  30"^.     Catbalogan  ( W  de  Samar) .     Temblor  de  tierra  de  intensidad  III,  duracion  10^ 
11,  3^  47°^  53^*  Parte  oriental  de  Visayas.  Terremoto  de  intensidad  IV,  pero  de  grande  ex- 

tension: fue  sentido  en  la  Isla  de  Catanduanes,  en  Samar,  Leyte  y  en  la  parte  NE  de  Mindanao, 

6  sea  en  un  area  mny  prolongada  de  mas  de  600  Kms.  de  longitud  en  la  direccion  ISTNW-SSE.  Las 
notas  recibidas  de  las  estaciones  de  las  islas  meneionadas  resultan  algo  incoherentes,  debido  sin  duda 
a  lo  intempestivo  de  la  hora  en  que  tuvo  lugar  el  terremoto.  Segun  ellas  hnbo  dos  regiones  donde  el 
temblor  aleanzo  su  maxima  intensidad  IV;  la  parte  sur  de  Samar  y  la  parte  norte  del  Valle  del 

Agusan :  y  como  estas  dos  regiones,  distantes  entre  si  300  Kms.,  estan  separadas  por  la  Isla  de  Leyte 

y  la  cuasi-peninsula  de  Surigao,  donde  los  movimientos  tuvieron  mucha  menor  intensidad,  parece  que 
hubo  como  dos  f ocos  distintos  6  que  entraron  en  accion  al  mismo  tiempo  dos  centros,  uno  cerea  de  la 

parte  SB  de  Samar  y  otro  en  el  IST  del  Valle  del  Eio  Agusan.  Decimos  simultaneamente  porque  ade- 
mas  de  coincidir  las  boras  de  las  notas  recibidas  de  las  estaciones,  los  registros  de  los  microseismo- 

graf  OS  del  Observatorio  no  presentan  indicio  ninguno  de  un  segundo  terremoto ;  dicho  registro  corres- 
ponde  a  un  solo  terremoto  de  moderada  intensidad  cuyo  origen  se  hallaba  a  una  distancia  de  600  a 

650  Kms.  de  Manila,  cerca  del  extremo  SE  de  la  Isla  de  Samar.  Este  terremoto  fue  tambien  regis- 
trado  por  los  seismografos  de  Batavia  como  terremoto  ocurrido  a  unos  2,500  Kms.  de  distancia. 

12,  7^  41°^  50^*  Parte  S  de  Luzon.  Temblor  de  tierra  de  intensidad  IV,  en  las  Provincias  de 
La  Laguna,  Rizal,  Batangas,  Cavite,  Bataan,  Bulacan,  ISTueva  ficija,  Pampanga  y  Zambales.  En  Ma- 

nila se  registraron  movimientos  oscilatorios  de  intensidad  IV,  en  la  direccion  SW-N'E,  durante  40^ : 
casi  la  misma  intensidad  pero  mayor  duracion  tuvo  el  temblor  en  Olongapo  y  en  Cavite;  de  manera 

que  el  epicentro  debio  estar  muy  cerca  de  las  costas  de  Mariveles :  la  isosista  IV  encerraba  la  Cordi- 
llera de  este  nombre,  la  bahia  de  Manila  y  casi  toda  la  Provincia  de  Cavite. 

13,  17^  15°^.     Sumay  (Isla  de  Guam).     Temblor  de  tierra  de  intensidad  III. 
14,  19^  05°^.  Talacogon  (Valle  del  Rio  Agusan,  E  de  Mindanao).  Temblor  de  tierra  de  inten- 

sidad III. 

19,  2^  03°".     Vigan  (N'W  de  Luzon) .     Ligera  sacudida  de  intensidad  11. 
21,  2^  35°^.     Borongan  (E  de  Samar).     Ligeros  cheques  de  intensidad  III,  duracion  5^. 
21, 11^  2V^  13^  Aparri  (NE  de  Luzon).  Temblor  oscilatorio,  direccion  E-W,  intensidad  III, 

duracion  6^. 
22,  11^  30"^.  Talacogon  (Valle  del  Rio  Agusan,  E  de  Mindanao).  Temblor  de  tierra  de  inten- 

sidad III.     Repitio  a  11^  37°"  con  la  misma  intensidad. 
22,  16^  40"^.     Santo  Domingo  (Islas  Batanes).     Ligero  temblor  de  intensidad  III,  duracion  2^. 
27,  2^  17°*.     Vigan  (NW  de  Luzon).     Temblor  de  tierra  de  intensidad  III. 
28,  8^  06"^  02^*  N  de  Luzon.  Temblor  de  tierra  de  intensidad  IV,  en  las  Provincias  de  Ca- 

gayan  e  Ilocos  Korte:  el  origen  probablemente  se  hallaba  al  E  del  grupo  de  las  Islas  Babuyanes,  a 
unos  500  Ejns.  al  NNE  de  Manila. 

29,  4*^  00™  54^.*  Aparri  (NE  de  Luzon).  Temblor  oscilatorio,  direccion  N-S,  intensidad  IV, 

duracion  28^.  Repitio  con  la  misma  intensidad  y  direccion  a  10^  07™  37^.  Ambos  temblores  fue- 
ron  registrados  por  los  microseismografos  de  Manila,  su  origen  se  hallaba  a  unos  400  Kms.  de  dis- 

tancia de  Manila  hacia  el  S  de  la  isla  volcanica  Camiguin.  Fueron  perceptibles  solamente  en  Aparri 

y  en  sus  cercanias,  en  un  area  muy  poco  extensa. 

*  La  intensidad  de  los  terremotos  se  indica  conforme  &  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  ft  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seism6grafos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distingui^ndola  por  medio  de  un  asterisco  (*) .  En  caso  contrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envfan  las  notas.  Todas  las  indieaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Arcliipi6lago 

que  es  el  meridiano  120°  E  de  Greenwich.  » 
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Tanto  estos  temblores  del  dia  29  como  el  del  21  perteneeen  sin  duda  al  centro  seismico  de  que 

se  hablo  en  el  mes  de  Mayo  iiltinio.  Yease  el  parraf o  "Centro  del  NB  de  Luzon^^  en  la  nota  "Epi- 
centros  seismicos  submarinos  cerca  de  las  costas  del  norte  de  Lnzon'^  publicada  en  el  Boletin  de  Mayo 
de  1909. 

TEMBLORES  DE  TIERRA  INSTRUMENTALES. 

Ademas  de  los  treee  temblores  de  poca  intensidad  que  hemos  enumerado,  sentidos  casi  todos  al  N. 

de  Luzon  y  en  la  parte  oriental  de  Visayas  y  Mindanao,  los  seismografos  registraron  otros  quince 
de  epicentro  desconocido.  Seis  de  ellos  originados  dentro  del  Archipielago  a  menos  de  500  Kms.  de 
Manila.  Siete  fueron  de  origen  mas  lejano  a  distancias  probablemente  comprendidas  entre  1,000  } 

4,000  Kms.,  hacia  los,  mares  e  islas  del  S  y  SE.  Los  dos  restantes  tuvieron  el  epicentro  uno  en  Su- 
matra y  otro  en  el  Asia  Central. 

REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 





BULLETIN  FOR  OCTOBER,  1909. 

93676  333 





METEOROLOGICAL  BULLETIN  FOR  OCTOBER,  igog. 

By  Rev.  Jos6  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — Despite  the  fact  that  atmospheric  depressions  had  by  no  means  been 
rare  during  October,  1908,  the  monthly  mean  of  atmospheric  pressure  for  October,  1909,  is  still 
lower  than  that  for  the  same  month  of  the  preceding  year  in  all  the  stations  of  the  Philippines. 
Compared  with  the  normal  value  for  the  month,  it  is,  naturally,  very  low.  Thus,  for  instance,  at 

Manila  the  difference  between  actual  and  normal  mean  is  — 1.51  millimeters.  With  the  exception 
of  a  few  stations  on  the  western  coast  of  north  Luzon,  the  date  of  lowest  pressure  was  the  17th. 

In  the  stations  excepted,  the  lowest  pressure  was  recorded  on  the  18th.  It  must,  however,  be  re- 
marked, that  the  date  given  is  the  day  of  lowest  mean  pressure,  which  is  not  necessarily  the  day  of 

absolute  minimum.  The  latter  occurred  on  the  23d  or  24th  in  some  stations  which  were  close  to 

the  track  of  the  second  typhoon  of  Luzon,  to  be  discussed  in  the  proper  place.  The  great  velocity 
with  which  this  disturbance  crossed  the  Archipelago  on  the  one  hand,  and  the  remarkable  slowness 
of  movement  of  the  typhoon  of  October  17  and  18  on  the  other^  account  for  the  fact  that  in  all  the 
stations  of  the  Weather  Bureau  the  days  of  lowest  mean  pressure  occurred  during  the  latter. 

The  mean  monthly  temperature  was  nearly  everywhere  slightly  higher  than  during  the  corre- 
sponding month  of  1908.  At  Manila  the  difference  from  the  normal  for  the  month  was  only 

-f  0.1°  C. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS,  OCTOBER,  1909. 

Pressure. 

Station. 

Mean. Depar- 

ture 
from 

October 
1908. 

Tagbilaran  _. 
Surigao   
noilo   
Ormoc   
Tacloban   
Capiz   
Calbayog   

Legaspi   
Atimonan__. 

.  Manila   
Olongapo   
San  Isidro-- 

Dagupan    
BoUnao   

Baguio   
Vigan   
Tuguegarao . 
Aparri   

vim. 

757.261 
57.45 
57.68 

57.44 
57.60 

Highest mean. 

Temperature. 

Day. 
Lowest 
mean. 

Day. 

_(_ -0.47 

58.97 
—  .42  i 

59.10 —  .64  i 
58.77 

-  .48  ̂ 59.39 

25 

57.73 
57.13 

57.02 
57.07 56.94 

56.92 
56.65 

56.42  ' 634.954 756.41  ! 

56.68  ' 

57.06  . 

59.54 
59.37 
59.39 
59.54 
59.21 
59.50 

59.42 59.36 

637.48* 
759. 73 
60.57 
60.87 

mm. 

754.94 
54.56 

54.52 
54.11 
53.76 

53.47 
51.22 
49.98 
50.07 

50.70 
49.14 
48.08 

47.44 

625.39* 

742. 35 

36.46 
36.88 

Mean. 

Depar- 

ture 

from 

October 1908. °C.       i 

27.6  ! 27.3  i 

26.8  ; 

26.4  ! 
27.2 
27 

26.7 27.3 

27.4 
26.9 
26.8 

26.72 
27.33 

27.1 

17.92 27.43 

26.83 

+0.3 +  .3 

—  .1 

^  .3 —  .2 

+  .1 

Highest. 

-7-  .2 

-  .4 

+  .7 +  .7 

+  .4 +  .2 

34.7 
33.9 

32.7 33.2 34.5 

34.2 33.6 
33.6 

33.5 
32.9 34.3 

Day. 

35.13 

323 353 
363 

Lowest. 

22 

22.7 

22.2 

20.9 22.9 

2L2 

22 

23 

2L9 
22.8 

22.53 

22.53 

22.73 

213 

Day. 

10 
10 
5 

12,31 1 

12 

22 

10 

14 

13 

18 

24 

15 

15 
1  From  18  days  only.       2  23  days.       3  29  davs.       *  Not  reduced  to  sea  level. 
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Precipitation. — The  following  table  shows  that  only  eleven  stations  recorded  a  rainfall  below 
that  of  October,  1908.  For  Luzon  the  days  of  heaviest  precipitation  were  the  17th  in  the  northern 
part  of  the  island  and  the  23d  or  24th  in  the  central  and  southern  regions.  The  stations  in  the 
Visayas  and  in  Mindanao  show  a  considerable  variety  in  the  dates  of  maximnm  rainfall. 

RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH  OF  OCTOBER,  1909. 

Station. 

Jolo   
Isabela,  Basilan   
Zamboanga   
Davao   
Cotabato   

Cagayan,  Misamis   
Dapitan   
Butuan   
Tagbilaran   
Surigao   
Maasin   
Iloilo   
San  Jose  Buenavista___ 
Ormoc   
Tacloban   
Capiz   
Borongan    
Calbayog   
Palanoc,  Masbate   
Romblon   
Laoang    
Gubat   
Sumay   
Calapan   
Legaspi   

mm. 

173.5 
364.3 
298.8 

462. 9 
284.4 
167.3 
121.1 

138.4 
166.5 
151 
185.9 
342.8 
484 

270.7 
166.5 

362.5 
314 
255.1 
157.1 

176.4 
306.2 
57.3 

343.8 
233.9 
452.7 

mm. 
-  18.6 

+236.3 

+267.8 
+244. 8 
+  60.8 

+  46.2 

+  38.9 

+  8.1 

-135. 5 

+  101.4 

+254. 9 
+274. 4 
+206.8 

+  49 
+267.  3 

+115.1
' 

+  80.2 

—  32.9 

+116.
2 

-186.
 
6 

+    4.5 

+214 

a  . 
Ooo 

—  4 —  2 

0 

+  3 

+ 1 
+ 2 

2 

+12  I 

+ 

6  ̂ 

-r 

4 -t- 

4  ; 

-j- 

L3  i 

-L 

5  ̂ 

+ 

4  1 

11 

a3  ̂  

*3  o) 

mm. 
3L7 

114.3 
121.4 95.8 
55.9 
29.2 

62.7 
29.2 
65.3 

36.1 
41.1 

82 98.6 74.7 

50.3 
53.1 49.8 

39.1 
45.2 
51.8 

100.8 
14.5 

91.4 
102.9 
100.6 

station. 

!  mm. 

Virac   I  247.9 
NuevaCaceres   i  353.3 
Batangas   \  212.1 
Atimonan    367.2 
Silang    284. 9 
Sta.  Cruz,  Laguna    315.2 
San  Antonio,  Laguna    424.8 

Manila   '_.  165 Olongapo    362.8 
San  Isidro    412.2 
Tarlac    327.8 
Baler    572 

Dagupan    328.6 
Bolinao    506 

Baguio    1085.9 
San  Fernando,  Union    269.8 
Echagiie    213.9  | 
Candon    507.2  I 

Vigan    423.3 
Tuguegarao    360.9 
Laoag    858.9? 

Aparri    318. 31  . 
Sto.  Domingo    374 

s n 

-    . 

So 

2g 

a 

OS 

ii 

t;  0 

II 

ti 
>, 

as 

i)w 

oS 

Q « 0 

O-'^ 

a 
mm. 

mm. 
—  46.5 

21 

--  7 

85.8 

23 

r4 

153. 7 

23 

+111.5 

19 

^    6 

32 17 

+  29.9 

20 

+   1 

188.8 

23 -138.9 

12 

—  1 

81 23 

20 

146.8 
23 

H-  99 22 

-i-  7 

185.2 23 

—  73.6 

18 

—  1 

53.6 24 

;    81.9 

19 

-  3 

115. 6 
24 

+  63.2 

16 

+  1 

-!    22. 4 

16 

—  3 

69. 1 24 

^'  2;50.  6 

16 

+  1 

ISS 

23 —275.  2 

12 

—  5 

95 17 
101.3 13 0 810.9 

17 
-423.2 

17 

—  4 

689.  7 17 

-  85.5 

10 

i-  1 

86.4 

17 —226. 2 

15 

—  S 

72.9 

23 

^173.3 

10 

  7 

210.8 
17 

+  85.7 
11 

-  4 

137.9 
17 

14 143 

17 
+  548.5? 

11 
16 

19 

—  0 

382. 7? 17 
^    64.1 

-    4 

101.1 17 

1  29  days  of  observation.    The  amount  of  rainfall  could  not  be  measured  on  the  17th  and  18th. 

DEPRESSIONS  AND  TYPHOONS. 

This  month  of  October  has  been  very  remarkable  for  the  great  number  of  typhoons  which 
visited  the  Philippines.  During  the  first  third  of  the  month  two  of  these  storms  traversed  the 

Balintang  Channel  in  the  interval  of  only  three  days ;  two  others  crossed  the  Island  of  Luzon  on  the 
17th  and  24th,  respectively ;  finally,  one  of  very  small  diameter  made  itself  felt  in  Mindanao.  Two 
more  typhoons  made  their  influence  felt  considerably  in  the  Marianas  Islands  on  the  3d  and  11th, 
the  latter  being  of  greater  intensity  than  any  other  observed  at  Guam  during  the  entire  year  1909. 
Finding  it  at  present  impossible  to  give  an  exhaustive  discussion  of  all  these  disturbances,  we  shall 

confine  ourselves  to  saying  a  few  words  concerning  each  of  them,  endeavoring  to  establish  their 
tracks  with  so  much  precision  as  the  data  which  we  could  collect  will  permit. 

THE  TWO  TYPHOONS  IN  THE  BALINTANG  CHANNEL,  OCTOBER  2  AND  5,   1909. 

The  tracks  of  these  two  typhoons  are  represented  on  Plate  XIY.  Both  show  the  peculiarity 

of  inclining  toward  west-southwest  or  southwest  after  passing  through  Balintang  Channel.  To  this 
change  in  the  path  the  neighboring  British  colony  of  Hongkong  owes  its  escape  from  the  fury  of  the 
first  of  these  typhoons,  which  latter  would  undoubtedly  have  passed  close  to  it  if  the  track  had 
retained  the  direction  it  had  when  approaching  the  Batanes  Islands. 

Typhoon  of  September  27  to  October  6,  1909. — This  typhoon  appears  to  have  formed  south 
of  the  Ladrone  Islands,  September  27-28.  On  the  29th  it  was  southwest  of  Guam,  and  in  the 
morning  of  the  30th  west  of  Gruam  and  north  of  Yap.  These  successive  positions  of  the  center 
appear  to  be  well  established  by  the  observations  made  at  Guam  during  the  last  days  of  September, 
which  are  contained  in  the  following  table : 
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METEOROLOGICAL  OBSERVATIONS  MADE  AT  SUMAY,  GUAM,  LADRONES  ISLANDS,  SEPTEMBER  37  TO  30,  190c. 

Date  and  hour. Pressure. 

Wind. 

Direction. 

.  I  Rainfall 
  1  Weather:      (daily 

i  Force,  i  '    t^^^')    ■ 

September  27: 
6  a.  m   
z  p.m 

September  28: 6  a.  m   

2  p.  m   
September  29: 

6  a.  m___a 

2  p.  m   
September  30: 

6  a.  m   

z  p.  m . 

vim. 

760. 42 
58.73 

58.57 
56.15 

55.95 
54.62 

57.20 
57.23 

E 
ENE 

ENE 
ENE 

ESE 
ESE 

SE 
SE 

0-12. 

2 

3  ' 

3  i 

8.4 

17.8 

19.0 

16.0 

The  first  warning  of  the  typhoon  was  sent  by  Manila  Observatory  to  Hongkong^  etc.^  in  the 
forenoon  of  the  30th  in  the  following  form : 

September  30,  11  a.  m. :  Typhoon  over  the  Pacific  Ocean,  about  halfway  between  the  Marianas  Islands  and 
Luzon;  direction  unknowTi. 

The  typhoon  moved  rapidly,  its  velocity  being  at  the  rate  of  16.5  miles  per  hour,  and  passed 
north  of  Aparri,  across  the  Batanes  Islands,  during  the  afternoon  of  October  2.  On  this  day  two 
cablegrams  were  sent  to  Hongkong  and  the  other  meteorological  centers  of  the  Far  East,  the  second 
of  which  advices  gave  the  position  of  the  cyclonic  center  wdth  greater  precision  than  the  first: 

October  2,  8.45  a.  m.:  Typhoon  east  of  northern  Lnzon,  less  than  300  miles  distant;  moving  west-north- 
Avest. 

October  2,  1  p.  m. :   Typhoon  east-northeast  of  Aparri,  moving  west-northw^est. 

Both  valuable  and  interesting  are  the  observations  made  at  Santo  Domingo  during  the  passage 
of  the  storm  across  the  Batanes  group  of  islands.  They  prove  that  the  vortex  passed  very  close 

through  the  south  of  the  station,  while  still  on  a  west-northwest  course. 

METEOROLOGICAL  OBSERVATIONS  MADE  AT  SANTO  DOMINGO,  BATANES  ISLANDS,  OCTOBER  2  AND  3,  1909. 

Clouds. 

Date  and  hour. 

Direc- ;  tion. 

mm. 

.-_    754.72 
October  2: 

6  a.  m      754.72        N 

7  a.  m   '   !      N 
8  a.  m       54. 55  ,  Nby  W 
9a.m    NNW 
10  a.  m       50.34      NW 
11  a.  m   I      N 
Noon       46.41  i      N 

Ip.m       40.60  I  NNE 

2  p.m       39.75  \  NNE 
3  p.m   ;    38.49.     NE 

4 p.m   i    38.14  !  ENE 
5 p.m   !    37.82  |  ESE 

5.20 p.m   '   i  ESE 
5.34p.  m   ^   !      S 
6p.  m   I    42.07  ;  SSE 

6.15p.  m   i   j  SSE 
7 p.m   i     48.04  j  SSE 
8  p.m   i     51.11  I  SE 
9  p.m   I     53.77  1  SE 

lOp.  m   ':    54.05  SE October  3: 
6  a.  m       55.18       SE 
2  p.m       54.64       SE 

N. 
N. 

N. 
N. N. 
N. N. 

N. 
N. N. 

3  I  N. 

3  I  N. 8  N. 
9  '  N. 

9  ■  N. 

6  i  N. 
7  !  N. 
5  I  N. 

4  I  N. 3  i  N. 
I 

I  Direc-  j I  tion.  ! 

N     ;  o,  d  : 

NbyW      o     i 
;     N     i     o     ! 
:  NbyW!  o,  d  ! \    NW    :   o,  d 

iNbyW      o     i 
'     N     ;  o,  d  ■ 

I  NNE  '     o 

CI  i     M-1    O 

«E  j 
Remarks. 

M 
L 
L 
L 
L 
L 
L 
M 

NEbyE   o,  d  I    M 
i    NE    ■     o     ;    M 

ENE  1     o 
SE  :   o SSE  :  o,  q 
S  I  O,  q 
S      j  O,  q 

Cu. 

Cu. 

S 

SSE 

SSE 

o,  q  !__. 
o,  t    __ 
o,  d  |__. 
o,  d  i__ 82.8 

Drizzling;  somewhat  gusty  winds;  dark  horizons. 
Somewhat  gusty  winds;  dark  horizons. 
Somewhat  gusty  winds;  rainy  horizons. 
Drizzling;  somewhat  gustv  winds. 

Do. 

Somewhat  gusty  winds. 
Somewhat  gusty  winds;  slight  rain. 

Somewhat   gusty  winds;  veil    of   Ci.-S.  overhead;  dark 
horizons. 

Slight  drizzle. 
After  the  observation  clearing  up  slightly  and  almost 

calm. 
Somewhat  gustv  winds  at  intervals. Do. 

Rain  with  strong  gale. 

Heavy  squalls  of  strong  gale  with  heavy  rains. 
Continuous  winds  of  force  9  to  10;  between  6  p.  m.  and  7 

p.  m.  the  gusts  of  the  wind  increased  to  force  11. 
Gusty  winds  with  drizzle. 
Gusty  winds;  thunder  toward  NW  quadrant. 
Drizzling  and  somewhat  gusty  winds. 
Dark  sky  and  drizzling. 

Slight  gusts  of  wind. 

SSE  j     c. 
SEbyS!     o 

M    ;   ;  Veil  of  Ci.  at  10  a.  m.;  slight  solar  halo  at  noon. 
L     ;    3. 4     Veil  of  Ci.  and  squally  toward  SSW  in  the  afternoon;  NE 

wind  in  the  evening. 
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During  the  night  of  October  2-3  the  typhoon  began  to  change  its  direction^  inclining  west 
and  west-southwest.  But  Manila  Observatory  failed  to  become  aware  of  this  change  until  the 
morning  of  October  4^  as  is  shown  by  the  typhoon  notices  sent  by  it  to  Hongkong^  Phulien^  Tai- 
hoku^  Shanghai^  and  Tokio  on  October  3  and  4: 

October  3,  noon :   Typhoon  west  of  Bashi  Channel,  moving  west-northwest. 
October  4,  11.30  a.  m.:   Typhoon  over  northern  part  of  China  Sea,  moving  west. 

In  the  daily  weather  note  of  the  5th  the  direction  assumed  by  the  storm  was  stated  more 

precisely  thus: 

October  5,  12.30  p.  m. :  The  typhoon  of  the  China  Sea  seems  to  have  been  moving  west-southwest  and  filling 

up  gradually,  its  center  being  situated  this  morning  south  of  Hainan. 

The  observations  made  on  board  the  steamers  Taisang,  Yuensang,  and  Zafiro,  in  conjunction 

with  those  of  Lamko  light-house^  northwest  of  Hainan^  have  been  of  the  greatest  service  in  tracing 
the  track  of  this  typhoon  across  the  China  Sea^  from  the  Batanes  Islands  to  Hainan.  These  obser- 

vations are  reproduced  in  the  following  tables : 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAISANG"  OCTOBER  2  TO  4,  1909. 

[Captain,  W.  J.  Davis.] 

.  Wind Date  and  hour. Pressure. Weather. Remarks. 
Direction. Force. 

October  2: 
mm 

0-12. 

8  a.  ra   757. 16 NNE 6 c 
Noon   55.13 N 6 

0,  c 
Ship's  position,  21°  30^    lat.  N,  119°  20^    long.    E. 

Steered  south. 

4  p.  in   __ 
52.33 NNW 6 

0;  r 

At  3  p.  m.  rain  set  in. 
8  p.  m   

51.  32 
NW 

6to7 

0,  q,  r 

Sea  confused. 

9  p.  m   
51.83 NW 7 

0,  q,  r 11  p.  m   50.05 WNW 7to8 

0,  q,  r Midnight   
49.03 

WNW 7  to  8 

0,  q,  r 
Octobers: 

1  a.  m   48.27 WNW 7to9 

0,  q,  r 
Heavy  squalls  of  wind  and  rain. 

1.30  a.  m   47.51 WNW 7to9 
0,  q,  r 

Lightning  in  the  NE. 
2  a.  m   48.52 WbyN 7to9 

0,  q,  r 
4  a.  m   49.29 W 

7  to  9' 

0,  q,  r 

Confused  sea. 
6  a.  m   50.30 sw / 

c,  p,  q 

Confused  sea;  at  5.30  a.  m.  wind  WSW;  at  6  a.  m., 
8  a.  m   52.  33 ssw 7 

0,  q 

SW;  at  6.30  a.  m.  SSW. 
Noon    52.59 sw 7 

0,  q 

Ship's  position,  18°  12^  lat.  N,  119°  00^  long.  E. 
4  p.  m   54.11 ssw 4 

b,  c 
NW  swell. 

Midnight   54.62 s 3 

b,c     • 

October  4: 
4  a.  m   53.60 s 3 b,c     j 

8  a.  m   54.  87 
SSE 3 

b,  c     i Noon   55.13 sw 3 
b,  C,  p   : 

Ship's  position,  14°  40^  lat.  N,  120°  OV  long.  E. 



340 
BULLETIN   FOR   OCTOBER,    1909. 

METEOROLOGICAL    OBSERVATIONS    MADE   ON    BOARD   THE   STEAMER    "YUENSANG,"    OCTOBER   2   TO   4,    1909. 

[Captain,  P.  H.  Rolfe.] 

Date  and  hour. 

October  2: 
Noon , 

Pressure. 

October  8: 
7  a.  m 758.  00 

10  a.  m 53.  25 

Noon   

2  p.  ni   
4  p.  m   
6  p.  ill   
8  p.  m   

52.  50 
50.  50 
51.50 
52.00 
53.  00 

U)  p.  Ill   : 
53.  00 

Midnight   | 52.75 

j 

October  4:                 1 

Noon   ^ 
53.  50 

4  p.  ni.. 

6  1). Ill   

9  p. 
ill   : .    . 

J 

Wind. 

Direction.      Force. 
Weather. Remarks. 

54.00      

54.  50 

55.  50 

0-12. 

^^V  1  i       b  Ship's  position,  15°  27Mat.  N,  119°  18^  long.  E.     The barometer  showed  a  tendency  to  fall  and  continued 
tailing  throughout  the  day  and  night. 

AVbyS  4  I     o,  p       The  wind  having  veered  during  the  night  from  a  light 
NW  air  to  a  fresh  breeze  from  WbyS  and  the  barom- 

eter still  falling,  I  hove  the  ship  to,  being  under 
the  impression  that  the  storm  was  crossing  to  the 
northward  of  me,  more  particularly  as  a  heavy  swell 

was  rolling  down  from  the  NE.  ̂   In  the  horizon, extending  from  NNW  to  NE,  in  an  arch,  the  center 
of  which  was  30°  from  the  horizon,  was  a  heavy 
bank  of  nimbus;  in  the  center  of  this  arch,  low 
down  on  the  horizon,  were  two  masses  of  cumulus. 

WSW  4        o,  r        Thisbankof  nimbus  with  the  masses  of  cumulus  in  the 
center,  persisted  throughout  the  day,  graduallv 
shifting  however  until  at  dusk  it  extended  from 
WNW  to  N.  The  swell  continued  to  roll  down  from 
the  NE  during  the  day,  gradually  shifting,  however, 
until  at  dusk  it  was  coming  in  heavv  rollers  from 

I  theN. 
WSW  4       o,  q        Ship's  position,  18°  02^  lat.  N,  117°  22^  long.  E. 
SWbyAV  3         Ship,  "hove  to." SW  3       Do. 

SWbyS  3      o,  q,  r  Do. 

SWbyS  3        o,  r        The  vessel  was  put  on  her  course  and  the  engines  to full  speed. 

SbyE            Ship,  full  speed;  verv  heavv  NW  swell,  hghtnintr  in 

theNW.    •  ^ 
 • 

SbyE            Throughout  the  night  the  vessel  continued  steering 
NWbyN  at  full  speed  against  a  very  heavy  NW 
swell;  wind  gradually  shiftin^rto  and  remaining  at 
SEbvS;  barometer  steady. 

K  4         Ship's"^position,  20°  08^  lat.  N,  115°  40^  long.  E.     At daylight  WSW  swell;  wind  SEbyS,  force  6;  this 
swell  with  the  sea  raised  by  the  wind  caused  a  con- 

fused cross  sea.  During  'the  forenoon  the  wind shifted  to  E,  the  SW  swell  increased,  and  a  distinct 
SE  swell  set  in. 

--.      Light  wind;  SW  and  SE  swells  no  diminution,  the 
SW  being  the  stronger.  Heavy  bank  of  nimbus 
extended  from  SW  to  NW  in  the  whole  afternoon. 

^''^       Large  streaks  of  cirrus  converged  into  the  bank  of nimbus  toward  W;  fresh  wind  and  barometer  rising. 
E       Both  SW  and  SE  swells  have  considerably  decreased, 

the  night  fine  and  clear,  although  low  down  on  the 
SW  horizon  the  heavy  bank  of  nimbus  persisted. 
During  the  night  the  wind  freshened  to  force  6 
with  a  rising  glass. 
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METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "ZAFIRO,"  OCTOBER  2  TO  4,  igog. 

[Captain,  R.  Rodger,] 

Difference 
Wind, 

direction. Date  and  hour. 

i 

Pressure. 

mm. 

in 
24  hours. 

mm. 

Weather .  '                                                Remarks. 

October  2: 
3.30  p.  m   755. 64 WNW .    Light  to  moderate  breeze;  at  5  p.  m.  heavy  rain 

squalls,  smooth  sea. 
8  p.  m   55.  89 

WNW U Light  breeze,  dull  and  hazy,  smooth  sea. 
Midnight   56.14 

W 

0,  U 

Light  breeze,  dull  and  overcast,  smooth  sea. 
Octobers: 

4  a.  Ill   54.37 W 

0,  u 

Moderate  breeze,  dull  and  overcast,  moderate  swell 
,      from  NEbyE. 

6  a.  in 
53.60 
54.37 

Considerable  NE  swell,  rising. 
i            8  a.  Ill       .  .  , 

AV 

0,  u 

Fresh  breeze,  dull  and  overcast;  heavy  swell  from 
NE  inclining  to  come  more  northerlv. 

i             10  a.  m   
1 54.  62 WSW .    Heavy  swell    from   N;    sea   becoming   somewhat 

confused. 
Noon   53.  35 SW q Ship's  position  17°  36^  lat.  N,   117°  49^  long.  E. 

Fresh  breeze,  high  swell  from  NW,  confused  sea, 

squally  weather. 
2  p.  Ill   52.08 _    Heavy  swell  from  NW  to  W,  very  confused  sea. 
4  p.  m   51.57 SSW q Moderate  breeze,  high  confused  sea,  squally  ap- 

pearance; dence  cloud  banks  to  the  westward. 
•    8  p.  Ill   51.83 

—4.06 

s _    Strong  breeze,  high  westerly  swell,  high  confused 
sea,  weather  improving  in  general. 

Midnight   52.  33 

—3.  81 

8SE 

0,  q 

Strong  breeze,  dull  and  overcast,  occasional  light 
rain  squalls,   heavy  confused  sea  Avith  highest 

1     October  4: swell  from  w^estward. 
4  a.  m   51.57 

—2.80 

.    SE 

c,  0 

Strong  breeze,  cloudy  and  overcast,  high  confused 
sea,  heavy  swell  from  W  to  WSW. 

8  a.  m   52.  84 

—1.53 

ESE 

0,  u 

Fresh  breeze,  sea  very  confused,  dull  and  overcast, 
swell  from  W,  diminishing. 

Noon   53.  60 

^0.25 

ENE 

0,  r 

Ship's  position,  20°  38^  lat.  N,  115°  40^  long.  E; 
fresh  breeze,  sea  still  very  confused  from  nearly 
all  quarters,  overcast  and  showery. 

2  p.  m   53.60 

-;-1.52 

Calm _    Wind  fell  to  a  calm,  then  variable,  thence  coming 
from  NW  backing  into  W  and  WSW. 

4  p.  ni   53.  86 

-2.29 

0,  r 

Light  breeze,  overcast  and  show^ery^  confused  sea 

going  down,  wind  backing  to  the^  southward. 6  p.  m   54.11 
+2.79 

E _    Moderate  breeze. 

8  p.  m   54.  37 

-^2.  54 

b Fresh  breeze,  clear  weather,  moderate  sea  from  E 
to  NE. 

10  p.  m   54.  87 
4-1.  77 

c,  b 

Fresh  breeze,  considerable  sea,  cloud v  but  clear 

GICAL  OB AT  LA 

weather. 

METEOROLO SERVATI ONS  MADE MKO  LIGHT  STATION,  OCTOBER  4  AND  5,  igog. 

Wi 
nd. 

Sea. 

Date  and  hour. Pressure. 
- eather. 

mm. 

Direction .   ;  Force. 
State.      Direction. 

October  4: 0-1-2. 

3  a.  m 754.  98 N 6 
0,  V 6  a.  m   55.30 N 6 

0,  V M     ̂         N         ' 9  a.  m   55.30 N 6 

0,  V 

R             N 
Noon__   54.22 N 6  \  c 

,  in,  r 

R              N            At  11.  40  a.  m.  rain  set  in. 

3  p.  m   51.39 NNW 7  '  0 

,  111,  d  ' 

H             N 

6  p.  Ill   
50.30 NNW 8  '  0 

,  111,  r 

H             N 

9  p.  Ill  - 
49.80 NE 9  \  c 

,  m,  r    . Midnight   48.53 ENE 9     c 
,  111,  r    - October  5: 

3  a.  m   48.53 

ENE' 

8 

0,  m 

  ^-J.  At  2. 10  a.  m.  rain  ceased. 
6  a.  m   50.05 ENE /     ! 

0,  111 

H            NE        1 
9  a.  m   51.52 E 

7    ; 

0,  m 

H             E         1 
Noon   51.  63 E 

7  ̂ 

C,  111 

H              E         1 
3  p.  Ill   

51.70 E 
6  i 

0,  111 

RE         ! 

6  p.  Ill   
53.46 E 

6  i 

0,  m 

R     '         E 

9  p.  m  _     _ 
56.00 E >        6  i 

0,  V       - Midnight   56.57 E 6 
0,Y       ;- 

  ■   i 
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We  beg  to  call  special  attention  to  the  strong  cyclonic  swell  encountered  by  the  steamer  Yuen- 

sang,  first  from  northeast^  then  from  norths  later  from  northwest  and  finally  from  west-southwest 
and  southwest.  We  invite  the  reader  to  compare  the  hours  in  which  these  changes  in  the  direction 

of  the  swell  were  noticed,  with  the  observations  mentioned^  taking  into  account  the  position  of  the 

ship  at  the  respective  moments^  and  then  to  turn  to  the  corresponding  positions  of  the  storm  center 

as  laid  down  on  Plate  XIY,  when  he  will  find  that  the  swell  came  always  exactly  from  the  vortex. 

A  similar  swell  was  likewise  observed  by  the  steamer  Zafiro. 

In  order  to  give  an  idea  of  the  violence  of  this  typhoon,  we  copy  from  the  Hongkong  Daily 

Press  of  October  7  the  following  parts  of  a  description  of  the  happenings  on  board  the  German 

steamer  Phranang  which  met  the  storm  while  en  route  from  Bankok  to  Hongkong.  From  the 

narrative  it  is  evident  that  the  said  ship  came  close  to  the  center,  especially  as  the  barometric 
minimum  observed  at  about  8  a.  m.  of  the  4th  was  as  low  as  709.9  millimeters. 

*  *  *  The  glass  continued  to  fall  until  at  latitude  19°  20'  N  and  longitude  113°  20'  E  it  reached  the 

remarkably  low  figure  of  27.95  (inch.).  This  was  at  about  8  o'clock  on  Monday  morning  *  *  *  As  the 
seas  began  to  grow  and  the  wind  to  increase  the  passengers  were  battened  down  and  everything  aboveboard  made 
secure.  Then  the  typhoon  overtook  the  vessel,  the  officers  of  which  state  that  they  were  very  near  the  center 
of  the  storm. 

The  Phranang  was  sent  full  speed  ahead  in  the  teeth  of  the  gale,  the  wind  traveling  at  hurricane  force 

while  mountainous  seas  broke  over  the  vessel.  Lifeboats  which  w-^ere  securely  fastened  down  were  torn  from 
their  fastenings,  lifted  high  in  the  air  one  moment  and  the  next  hurled  down  on  the  deck  and  stove  in.  Then 

mast  stays  were  torn  away,  the  glass  in  the  skylights  was  broken  and  the  crew  had  to  secure  these  with  canvas 

to  prevent  the  seas  flooding  the  ship. 
The  next  mishap  was  to  the  bridge,  the  iron  bars  which  supported  it  being  torn  from  their  fastenings  like 

so  many  matches.  Then  the  massive  funnel  of  the  steamer  was  torn  bodily  from  the  deck,  and  some  idea  of 
the  force  and  strength  of  the  wind  can  be  gained  from  the  fact  that  the  big  screws  in  the  shackles  to  which  the 

wire  supporting  the  funnel  was  attached  were  snapped  in  two.  The  funnel  was  jammed  fast  between  a  ventilator 
and  lifeboat  davit,  the  latter  piercing  it,  and  were  it  not  for  this  catch  it  would  in  all  probability  have  gone 
overboard. 

To  Hongkong   Observatory  we  are  indebted  for  the  following  cable   advices  concerning  this 

typhoon : 
October  2,   11  a.  m. :   Typhoon  northeast  of  Luzon,  moving  west-nortlnvest. 

October  3,  11.45  a.  m. :   Typhoon  east-southeast  of  Hongkong,  moving  west-northwest. 
October  4,  noon:  Typhoon  south  of  Hongkong,  moving  west. 

October  5,  noon:   Typhoon  in  Hainan,  moving  west. 

Typhoon  of  October  3  to  10,  1909. — This  disturbance  appears  to  have  originated  October  3  to 

4  to  the  east  of  northern  Luzon,  at  a  distance  of  more  than  300  miles  from  the  island,  as  was  in- 
dicated in  the  daily  weather  note  issued  on  the  4th : 

October  4,  12.15  p.  m. :  A  new  typhoon  appeared  last  night  east  of  northern  Luzon,  at  a  distance  of  over 

300  miles  from  Aparri. 

In  nearly  the  same  words  the  warning  was  cabled  to  Honkong,  etc. : 

October  4,   11.30  a.  m. :   Typhoon  east  of  Aparri,  more  than  300  miles  distant;   direction  unknown. 

x4bout  noon  of  the  5th  we  had  not  the  slightest  doubt  that  this  storm — like  its  predecessor — 

would  cross  the  meridian  of  Manila  in  the  vicinit}-  of  B^iintang  Channel;  wherefore  we  cabled  to 
our  foreign  correspondents  the  following  warning: 

October  5,  1  p.  m.:   Typhoon  east-northeast  of  Aparri,  moving  Avest  or  west-northwest. 

On  Plate  XV  the  reader  may  see  the  distribution  of  isobars  at  10  a.  m.  of  the  4tli^  Avhen  the 

vortex  of  this  typhoon  lay  to  the  east  of  northern  Luzon^  while  the  preceding  storm  was  east  of 
Hainan  in  the  China  Sea. 

The  weather  maps  for  the  6th  and  7th  showed  so  clearly  that  the  typhoon^  instead  of  con- 
tinuing its  western  course^  had  inclined  toward  the  third  quadrant  much  more  pronouncedly  than 

the  one  of  October  2,  that  we  resolved  to  send  to  Hongkong  and  the  other  meteorological  services 

in  the  Far  East  the  following  advice : 

October  7,  11   a.  m. :   Typhoon  over  northern  China  Sea,  moving  southwest. 
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However,  the  typhoon  retained  its  new  direction  only  until  reaching  the  Paracels  on  October  8. 

Thenceforth  it  resumed  a  west  and  west-northwest  direction  until  it  had  passed  north  of  Tonrane: 

then  it  moved  northward,  entering  Indo- China  a  little  above  20°  lat.  ISF  in  the  evening  of  the  10th. 
From  Hongkong  Observatory  we  received  the  following  cablegrams: 

October  5,  6  p.  m. :  Typhoon  near  Balintang  Channel,  moving  west. 
October  6,  noon:  Typhoon  west  of  Balintang  Channel,  moving  west. 
October  7,  noon:   Typhoon  northeast  of  Paracels,   moving  west. 

THE  TWO  TYPHOONS  OF  THE  LADRONE  ISLANDS,  OCTOBER  3  AND  11,   1909. 

The  typhoon  of  October  2  to  8,  1909. — In  the  daily  weather  note  for  October  4,  after  indicating 
the  positions  of  the  two  typhoons  just  mentioned^  the  following  caution  was  added : 

There  are  signs  of  a  third   typhoon  in  the  neigliborhood  of  the  Ladrone  Islands. 

On  the  8th  this  depression  was  again  referred  to  in  the  following  words: 

Another  distant  typhoon  was  situated  yesterday  afternoon  west  of  the  Bonin  Islands;  it  has  been  moving 

northeastward  and  its  center  appears  this  morning  north  of  the  same  group  of  islands. 

We  must  confess  that  with  the  scanty  information  available  at  the  time,  we  were  unable  to 

recognize  that  the  two  statements  referred  to  one  and  the  same  disturbance.  But  with  the  aid  of 
the  observations  of  Guam,  received  subsequently  by  mail,  and  the  daily  weather  maps  of  Japan,  we 
saw  that  a  typhoon  had  actually  traversed  the  Ladrone  Islands  on  a  northwesterly  course  on  the  3d, 

recurved  in  the  neighborhood  of  135°  longitude  east  and  25°  latitude  north  on  the  6th,  and,  while  on 
the  second  branch  of  its  path,  passed  between  Japan  and  the  Bonin  Islands  on  the  7th  and  8th. 

We  had  already  traced  the  probable  track  of  this  typhoon,  when  we  received  the  valuable  ob- 
servations made  on  board  the  U.  S.  steamer  Supply  en  route  from  Guam  to  Yokohama,  which 

completely  bore  out  our  assumptions.  The  route  followed  by  the  Supply  is  shown  on  Plate  XIY 
and  some  of  the  observations  are  given  in  the  following  table.  We  make  use  of  this  occasion  to 

express  our  sincerest  thanks  to  Lieut.- Commander  E.  L.  Bisset,  U.  S.  N.,  commanding  the  ship, 
for  his  kindness  in  sending  these  valuable  observations,  which  he  rightly  judged  would  be  useful 
for  the  study  of  Far  Eastern  typhoons.  The  Supply  found  herself  twice  in  the  vicinity  of  this 
cyclonic  center,  as  she  encountered  the  storm  on  each  branch  of  its   (roughly)   parabolic  track. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  U.  S.  S.  "SUPPLY"  OCTOBER  3  TO  9,  1909. 

[Report  sent  by  E.  L.  Bisset,  lientenant-commander.  U.  S.  N.,  commanding.] 

Day  and  hour. 

Position. 

Pres- 

Lati-  jLongi-  sure, 
tude  I  tilde 
N.     i     E. 

14  49    144  11 

Octo?)er  3:  0/0/ 1  a.  m   
2  a.  m     
3  a.  m   
4  a.  m   i   
5  a.  m   i   
6  a.  m   
7  a.  m   
8  a.  m   !  14  56   144  16 
9  a.  m  _. 
10a.m_. 
11  a.m.. 
Noon  __. 

2  p.  m__. 
4  p.m   I   
6  p.  m   i   
8  p.m   ;  15  09    144  20 
10  p.m   
Midnight__   

October  4:  ! 
8  a.  m      16  38 
Noon   I  18  19 

8  p.m      18  57 
10  p.m   I   

October  7:  ■  j 
8  a.  m   !  28  30  1142  00 

Noon   I  29  03  [141  38 
2  p.  m   !   i   
4  p.  m   i   

144  41  I 145  04  j 

144  56  I 

Wind. 

mm. 

756.1 
55.4 ; 54.6  i 

53.4  ] 52.3 

5L6 
49.8  i 

48.5  ' 

48.3  I 

49.5  i 
50.6 

50.6  ' 
52.1  I 

52.6  \ 
54.1  i 54.6 
54.1 

54.4  I 

55.6  ' 

56.4  I 

56.9  I 

57.7  ' 

58.9  i 57.2  ! 

55.9  ! 
54.6  i 

Direc- 

tion. 

NW 

NWbvN 
NWbyN 

NWbvN NW 

WnVV 

WbvN 
WbvN 

wsw 
wsw 
wsw wsw 
SWbvW 

W' 

W 

ssw SEbvS 
SbyE 

SE 
SE SSE 
SSE 

SSE SbyE 

SbyE 

SE 

!  Force. 

0-lg. 4-7      : 

4-7 
4-8 4-8 
6-8     ; 
6-8    ; 

6-9     > 

6-9 

8-10  : 

8-10 8-10 : 
8-10  i 

6-8 

5-7 

5-6    ' 

5-6 

4-7 
4-7 

;3-6 
4-6 4-5 

4 

4         ̂  

4 
4 
4 

Position. 

Weatiier.    :   Day  and  hour. 

o,  c,  d o,c,q,d,p 

o,  c,  q,  r 

o,  c,  d 
o,  c,  r,  q 

o,  c, 

o,  c. 

o,  c, q 

r,  q r.  q 
r,  q 

r,  q 

q 

o,  c, 
o,  c, 

o,  c, 

o,  c,  r,  q 

o,  c.  q,  d 
o,  c,  d 

o,  c,  d 
o,  c,  r 

o,  c,  p,  q 

o,  c,  q,  r 
o,  c,  q o,  c,  p 

b,  c 

b,  c 

b,  c 
b,  c 

o,  c 
o,  c,  d 

Lati- 

tude N. 

j  Pres- 

Longi-|  sure, 
tude 
E. 

141  05 

October  7:          ■    °  ' 6  p.m   
8  p.m   !  30  20 
9  p.m   
10  p.m   
11  p.m   
Midnight—   

October  8: 1  a.  m   
2  a.  m   
3  a.  m   
4  a.  m   
5  a.  m   
6  a.  m   
7  a.  m   
8  a.  m   !  31  29 
9  a.  m   I   
10  a.  m   
11  a.  m   
Noon   31  39 

2  p.m   
4  p.m   

8  p.m   Midnight--   
October  9: 

4  a.  m   
8  a.  m     33  16 
Noon   4  p.m   I 

mm. 

754.6  : 
53.6 
52.8  : 
51.8  I 50.6 

48.       ; 

46.2 4D.  / 

140  56 

140  39 

45.2 
44.7 
44.7 
44. 

45.2 

47.2 47.8 

49.8 

53.4 

55.4 60.5 
62. 

63.5 
65.3 
66.8 
67.3 

Wind. 

Weather. 

Direc- 

tion. 

SE SSE 

SE 
SE 

EbvS 

E 
EbyS 

EbvS 

NNE 
NNE 
NNE 

NNE NNE 
NE 
NE 

0-12. 

4 
5 

6-7 
6-7 

6-7 

6-7  ; 

6_7 

5-6  i 

8-10  I 

8-10  ! 
8-11  i 
8-11  j 

8-11  : 

12 

10 

NNE 

10 

NNE 
10 

NNE 
10-12 N 

10-12 N 

8-10 

NNE 

6-7 
NNE 

6-7 NNE 4-5 NbyE 

5 
NEbyN 

3-4 

NbvW 
3 

o,  c, 

o,  c,  d,  p 

o,  c,  r 
o,  c,  r 

o,  c,  p 
o,  c,  p 

o,  c,  q,  p 

o,  c,  q,  p 
o,  c,  q,  p 
o,  c,  q,  p 
o,  c,  q,  p 

o,  c,  q,  p 

o,  c,  q,  p 
o,  c,  q,  p 

o,  c,  q,  r 
o,  c,  q,  r 
o,  c,  q,  r 

o,  c,  q,  p 

b,  c 
b,  c 

b,  c b,  c b,  c 

b,  c 
b,  c 
b,  c 
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The  typhoon  of  October  9  to  13,  1909. — This  typhoon  showed  full  development  and  great 
intensity,  at  least  as  long  as  it  was  situated  to  the  south  and  southwest  of  the  Marianas  Islands. 
It  moved  then  toward  northwest,  and  most  probably  filled  up  in  midocean,  halfway  between  the 
Marianas  and  the  Loochoos  Islands.  Its  intensity  on  October  11  is  well  shown  by  the  violent  winds 

from  east-northeast  which  during  many  hours  were  observed  at  Guam,  as  may  be  seen  in  the  sub- 
joined table. 

METEOROLOGICAL  OBSERVATIONS  MADE  AT  SUMAY,  GUAM,    LADRONE  ISLANDS,  OCTOBER  7  TO  12,  igcg. 

Day  and  hour.         g 

October  7: 
mm. 

6  a.  m   759. 77 
2  p.  m   

58.63 

October  8: 
6  a.  m   59.05 

2p.  m   
56.83 

October  9: 
6  a.  m   57.68 

2  p.  m   
56.13 

October  10: 
6  a.  m   56. 70 

2p.  m   
54.82 

October  11: 
6  a.  m   54.45 
10  a.  m   54.82 
11  a.  m   54.57 
Noon   53.72 
Ip.  m   

53.37 
2  p.  m   752. 49 

B  p.  m   51.94 

Wind. 

ENE 
ESE 

E 
E 

ENE 
ENE 

ENE 
ENE 

ENE ENE 
ENE 
ENE ENE 
ENE 
ENE 

0-12. 

1 
2 

6 
6-8 
6-8 
7-9 

Remarks. 

Passing  rain  at  11  a.  m.; 
thunderstorms  from 
10. 15  a.  m.  to  midnight. 

Thunderstorms  midnight 
to  4. 30  a.  m. 

Short  heavy  squall  at  1. 30  \ 

p.  m.  ' 
Light  rain  at  intervals  j 
from  6  a.  m.  to  2  p.  m.;  ; 

heavy  rain  squalls  at  fre- 
quent intervals,  wind 

increasing  from  2  p.  m.  ; 
to  4  p.  m.;  continuous  I 
blinding   rain,    wind  j 

Day  and  hour. 

October  11: 

4  p.  m  _. 
5  p.  m  _. 

6p.  m  _. 7  p.  m  ... 

8p.  m  _. 
9  p.  m  _. 
10  p.  m  . 

October  12: 4  a.  m  _. 
6  a.  m  _. 
10  a.  m  . 
Noon  __. 

2p.  m  _. 4  p.  m  _. 
6  p.  m  _. 

mm. 

51. 94 52. 02 
51.87 

5L29 
5L69 52.56 
52. 80 

53. 50 

54.50 55.05 

54.35 
53.45 54.10 

■54.55 

Wind. 

Remarks. 

ENE 
ENE 

ENE 
ENE 
ENE 

0-12. 

9 

10 

10 
10 

10 
blowing  hurricane 

force  at  5  p.  m.  Direc- tion of  wind  scarcelv 
varied  all  day,  but  held 
ENE  and  occasionally 
E.;  wind  seemed  to  be 
stronger  if  anything 
and  still  from  ENE 
from  6  p.m.  to  8  p.m.; 

about 8 p.m.  wind  went to  SE  by  E. 

Light  showers  all  morn- 

ing. 

Light  showers  afternoon and  evening. 

Manila  Observatory  announced  the  existence  of  this  storm  in  the  following  cablegrams: 

October   10,   5   p.  m.:   Typhoon  south  of  the  western  Carolines,  direction  unknown. 
October  11,  9  a.  m.:   Typhoon  near  or  over  the  western  Carolines,  direction  unknown. 

October  12,  7.30  a.  m.:   Typhoon  west  of  the  southern  Ladrones  or  Marianas  Islands,  moving  northwest. 
October  13,   10  a.  m.:   Typhoon  west  of  the  Ladrones  or  Marianas  Islands,  moving  northwest. 
October  14,  11  a.  m.:  Typhoon  over  the  Pacific  Ocean,  about  halfway  between  the  Marianas  and  the 

Loochoos  Islands,  moving  north-northwest  or  north. 
October  15,  noon:  Typhoon  over  the  Pacific  Ocean,  about  halfway  between  the  Marianas  and  the  Loochoos 

Islands,  filling  up. 

THE  TWO  TYPHOONS  IN  LUZON,  OCTOBER  17-18,  AND  23-24,   1909. 

As  the  two  typhoons  which  during  the* first  third  of  the  month  traversed  Balintang  Channel 
toward  the  China  Sea  had  similar  tracks,  so  also  the  two  cyclonic  storms  which  crossed  the  part  of 
Luzon  lying  north  of  Manila,  on  October  17  and  18,  and  October  23  and  24.  Both  these  storms 

developed  great  violence  in  the  provinces  closest  to  their  paths;  but  the  first,  which  was  of  by  far 
the  greater  intensity,  was,  moreover,  accompanied  by  torrential  rains,  at  least  in  some  provinces  of 
Luzon,  and  even  at  considerable  distances  from  the  vortex.  These  caused  unusually  heavy  floods, 
such  as  have  rarely  been  seen  in  the  Philippines.  The  extraordinary  rainfall  of  October  17  and  18 

and  the  consequent  flood  were  responsible  for  so  extensive  damages  along  the  famous  "Benguet  Eoad'^ 
that  the  latter  had  to  be  closed  to  traffic  for  two  months.  Even  so,  it  is  to  be  feared  that  the  repairs 
effected  during  this  time  are  not  of  a  final  character. 

In  view  of  the  importance  of  these  two  typhoons  we  will  attempt  to  discuss  them  more  fully, 
establish  their  tracks  as  accurately  as  possible,  and  furnish  an  abundance  of  data  and  illustrations 

in  order  to  meet  the  interest  which  our  readers  probably  take  in  these  storms,  especially  those  who 
have  experienced  their  destructive  fury  at  close  quarters. 

Typhoon  of  October  13  to  20. — There  is  hardly  a  shadow  of  doubt  that  this  typhoon  formed 
between  Ouam,  Marianas  Islands,  and  Yap,  western  Carolines,  about  midway  between  these  two 
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stations.  It  seems  likewise  to  be  an  established  fact  that  its  movements  showed  at  first  a  strong 
westerly  inclination  and  that  the  storm  passed  north  of  Yap  on  the  14th,  and  north  of  the  Pelew 

Islands  on  the  15th.  Luckily  w^e  are  in  possession  of  observations  mad^  during  those  days  at  the 
three  points  mentioned,  the  reverend  Capuchin  fathers  on  Pelew  having  kindly  sent  us  theirs.  These 
observations  are  united  in  the  following  table. 

METEOROLOGICAL  OBSERVATIONS  FOR  OCTOBER  13  TO  16,  1909. 

Sumay,  Guam,  Ladrone 
Islands. 

Date  and  hour. Wind. 

Pres- 

sure. 

Direc- 
tion.   ; 

October  18: 
6a.m      755.72 
Noon . 55.80 
2p.m   54.64 

4p.  m   55.07 
October  14: 

6a.m   56.70 

2  p.m.   55.  77 
October  15: 

6  a.m.   58.10 

2p.  m   

.56.55 

0-12. 

s 4 
ESE 4 
ESE 4 

ESE 4 

s 4 
ESE 2 

October  16: 
6  a.ni   
2  p.  m.  _. 

Calm 
ESE 

58.37      Calm 
56.8<s      NNE 

Wind 

Direc-  ' 

tion.    1 

Yap,  Western  Carolines. 
Pelew  Islands. 

Pres- 

sure. 

0) 

c 

-12. 

2 11 

Remarks. 

Pres- 

sure. 

mm. 
759. 20 

WMnd. 

Direc-  1     9 

tion.    !     0 
0-12. 

W^SW           2 mm. 

755. 50 
0 

mm. 

Rough  sea  from  W;  cloud  v___ 

53.90 w 5 Long  rolling  sea  from  W;  cloudy   
56. 20 

" 

53.70 
52.  70 w 

w 

wsw"
 

SSW    i 

wsw 

SSE 

5 
4 

4 
5 

2 
1 

""i.'o" 
Long  rolling  sea  from  W' ;  overcast   
Heavy  sea  from  W;  overcast  _    __    _ 

58.00 

54.40 

57.20 
54.10 

SW 

ssw^ 

sw 
sw 

1 
9 

54.96 
54. 46 

57. 85 

57. 04 

  do   

Heavy  sea  and  lower  clouds  from  SW; 
overcast  and  rainy. 

Slight  rain;  lower  clouds  from  SW   
Drizzle;  lightning  toward  SEbvS  at 
7.18  p.m. 

2 
4 

i 

At  Yap  the  barometric  minimum  took  place  on  the  14th,  at  Pelew  on  the  loth,  the  wind 
coming  at  both  stations  from  points  between  west  and  south-southwest  at  the  time.  On  the  other 
hand,  at  Guam  where,  under  the  influence  of  the  typhoon  mentioned  previously,  the  winds  had  blown 
from  the  south  during  the  whole  of  the  12th,  they  began  to  come  steadily  from  east-southeast  on 

the  13th,  thereby  pointing  clearly  to  the  existence  of  the  new  cyclonic  center  to  the  south w^est  of  the 
Marianas. 

After  the  early  morning  of  the  14th  the  existence  of  this  typhoon  was  so  clearly  shown  that 

Manila  Observatory  felt  justified  in  sending  to  Hongkong,  etc.,  the  following  typhoon  warning: 

October  14,  11  a.  m. :   Typhoon  north  of  Western  Carolines,  direction  unknown. 

On  the  15th  another  cablegram  was  sent  locating  the  vortex  to  the  east  of  the  Visayan  Islands: 

October  15,  noon:   Typhoon  east  of  the  Visayan  Islands,  moving  west  or  west-northwest. 

In  the  afternoon  of  the  same  day  began  a  notable  change  in  the  direction  of  the  typhoon,  which 
now  commenced  to  advance  approximately  toward  WNW.  On  the  16th  it  became  evident  that 

the  storm  threatened  Luzon,  especially  the  provinces  in  the  north  of  the  island.  We  quote  from  the 
daily  w^eather  notes  for  the  16th  and  17th: 

October  16,  11.30  a.  m.:  The  typhoon  continues  moving  to  WNW  or  WbyX.  It  will  probably  cross  Luzon 

by  to-morrow  afternoon. 

October  17,  11  a.  m.:  The  typhoon  is  approaching  the  eastern  coast  of  Luzon.  Its  center  is  situated 

northeast  of  Manila  and  Avill  cross  Luzon  this  afternoon  and  evening.  The  provinces  threatened  by  the  storm 
are  those  of  Isabela,  Cagayan,  Union,  and  Ilocos. 

We  call  the  attention  of  our  readers  to  the  track  of  this  typhoon  on  Plate  XVI  which  show^s 
the  degree  of  accuracy  of  these  predictions. 

The  follow^ing  notices  w^ere  exchanged  between  Manila  and  Hongkong  Observatories: 

Manila. — October   16,  9.30  a.  m. :   Typhoon  east  of  southern   Luzon,  moving  west-northwest. 

October  17,  8.30  a.  m. :   Typhoon  northeast  of  Manila,  moving  west-northwest. 

October   17,   6   p.  m. :   Typhoon  crossing  northern  Luzon,   moving  west-northwest. 



METEOROLOGICAL  BULLETIN. 347 



348 BULLETIN   FOR   OCTOBER,   1909 

October  18,  8  a.  m. :  Typhoon  west  of  northern  Luzon,  less  than  100  miles  distant,  moving  west-north- 
west. 

October   18,  7  p.  m. :  Typhoon  west  of  Balintang  Channel,  moving  west-northwest. 

Hongkong. — October   16,    11.30   a.  m. :  Typhoon  southeast  of  Luzon,  moving  west-northwest. 
October  17,  11.30  a.  m. :   Typhoon  northeast  of  Manila,  moving  west-northwest, 

October  17,  8  p.  m. :   Typhoon  in  N  Luzon  moving  west-northwest. 
October  18,  11.30  a.  m. :   Typhoon  northwest  of  Luzon,  moving  northwest. 

October  19,   11  a.  m.:   Typhoon  south-southeast  of  Hongkong,  moving  northwest. 

To  enable  the  reader  to  form  an  idea  of  the  intensity  and  development  which  this  storm  pos- 
sessed^ at  least  when  it  reached  Luzon,  we  reproduce  on  Plate  XYII  the  barograph  curves  obtained 

in  our  stations  at  Aparri,  Tuguegarao,  Laoag,  and  Vigan,  and  also  publish  in  the  first  of  the  two 
subjoined  tables  the  observations  made  at  the  first  three  of  these  stations,  which  came  to  lie  nearest 

to  the  path.  The  second,  containing  the  observations  of  Santo  Domingo  (Batanes  Islands),  Bolinao 
and  Mirador  Observatory,  Baguio,  gives  a  good  idea  of  the  great  extent  of  area  over  which  hurricane 
winds  prevailed  during  this  typhoon,  as  the  respective  distances  of  these  stations  from  the  track 
were  133,  140,  and  120  miles. 

METEOROLOGICAL  OBSERVATIONS  FOR  OCTOBER  i6  TO  ig,  igog. 
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1  The  amount  of  rainfall  could  not  be  measured  on  the  17th  and  18th. 

2  As  the  rain  gauge  of  this  station  was  carried  away  by  the  violence  of  the  wind  after  the  midnight  observation,  the 
amount  of  rainfall  from  1  a.  m.  to  6  a.  m.  could  not  be  measured,  but  is  supposed  to  have  been  36  millimeters  per  hour. 
This  supposition  is  believed  to  be  quite  approximate  to  the  true  value,  since  the  rain  was  heavier  during  these  six  hours 
than  it  had  been  from  11  p.  m.  to  midnight,  when  31.75  millimeters  had  been  collected.  The  rain  gauge  was  found  and 
set  up  again  at  6  a.  m.  of  the  18th. 
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Plate  XVIIL 
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MAIN    STREET. 

MAIN    STREET. 

FLOODS  IN   DAGUPAN,   PANGASINAN,   DURING  THE  TYPHOON  OF  OCTOBER   17  AND  18,   1909. 





Plate  XIX  bis. 

MAGALLANES     STREET,     APARRI,     PROVINCE    OF    CAGAYAN. 

STREET   OF   P.    CARREON,   APARRI,    PROVINCE   OF    CAGAYAN. 

EFFECTS  OF  THE  TYPHOON  OF  OCTOBER   17,   1909. 

{These  plates  trerc  reeeived  too  late  to  he  mentioned  in  the  text.) 
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Date  and  hour. 
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1  Not  reduced  to  sea  level. 

Two  phenomena  connected  with  the  passage  of  this  typhoon  justly  struck  many  people:  (1) 
The  unusual  duration  of  hurricane  winds,  and  (2)  the  terrible  rains  which  accompanied  the  storm. 

The  first  of  these  was  due  to  the  remarkably  slow  progress  of  the  storm  while  it  was  crossing 
northern  Luzon.  In  proof  of  this  slow  advance  we  have  taken  the  two  points  of  the  track  at  which 
the  vortex  was  nearest  respectively  to  Aparri  and  Laoag  and  calculated  the  rate  of  advance  at  which 
the  typhoon  covered  their  distance  apart.  The  respective  positions  of  the  center  at  these  points  were 

121°  35'  longitude  east  and  18°  8'  latitude  north  for  the  first,  and  120°  55'  longitude  east  and  18° 
28'  latitude  north  for  the  second.  Hence  the  distance  between  them  was  about  43  miles.  As  the 
time  employed  by  the  storm  in  traversing  it  was  five  hours  and  thirty  minutes,  the  velocity  of  transla- 

tion in  this  part  of  the  track  was  a  trifle  less  than  8  miles  per  hour. 

To  this  same  cause  must  likewise  be  attributed — not  precisely  the  fact  that  in  some  regions  the 

rains  were  so  excessively  heavy — ^but  that,  like  the  hurricane  winds,  they  lasted  for  so  many  hours. 
The  amount  of  water  which  fell  at  Baguio  during  the  twenty-four  hours  from  6  a.  m.  of  the  17th 
to  6  a.  m.  of  the  18th  is  the  largest  on  record  in  the  Philippines,  viz,  689.7  millimeters  (27.15 
inches).  ̂ Ye  consider  this  record  so  exorbitant  that  we  would  doubt  its  accuracy  were  it  not 
attested  by  very  reliable  observations. 

Eains  so  extraordinary  in  intensity  and  duration  could  not  fail  to  produce  terrible  floods  in 
central  and  northern  Luzon  as  already  mentioned.  We  regret  that  we  have  no  photographs  showing 
conditions  in  the  districts  which  suffered  most  severely.  We  reproduce,  however,  two  views  sent  by 
the  observer  at  Dagupan,  which  give  an  idea  of  the  inundation  in  that  town,  despite,  the  fact  that 
the  storm  passed  Dagupan  at  a  distance  of  150  miles. 
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On  Plate  XX  may  be  seen  the  amount  of  rain  collected  in  the  rain  gauges  of  th^  meteorological 
stations  distributed  throughout  Luzon^  from  the  Provinces  of  Tayabas  and  Laguna  to  the  Batanes 

Islands,  during  the  twenty-four  hours  from  6  a.  m.  of  October  17  to  the  same  hour  of  October  18. 
It  becomes  at  once  apparent  that  the  distribution  of  the  rainfall  was  far  from  being  uniform  and 
still  more  so  from  having  any  relation  to  the  least  distance  of  the  vortex,  at  least  as  regards  stations 
in  which  this  distance  exceeded  15  or  20  miles. 

As  has  been  stated  before,  the  Weather  Bureau  stations  closest  to  the  track  of  this  typhoon  were 

Aparri  and  Tuguegarao,  in  Cagayaa  Province,  and  Laoag,  in  Ilocos  N^orte.  At  Aparri  and  Laoag  the 
storm  or  the  flood  carried  away  the  rain  gauges  and  hence  it  is  impossible  to  know  the  exact  amount  of 

rainfall  during  this  typhoon.  Moreover,  at  Aparii  as  well  as  at  Yigan  and  Baguio,  the  only  stations 

•north  of  Dagupan  which  are  equipped  with  registering  anemometers,  the  latter  were  damaged  by  the 
storm  and  thus  we  are  unable  to  state  the  maximum  force  of  the  wind. 

In  the  China  Sea  the  violence  of  this  typhoon  was  felt  by  the  steamer  Ruhi  en  route  from 

Hongkong  to  Manila.  The  barometric  minimum  was  observed  between  6  and  7  a.  m.  of  the' 18th, 
with  most  violent  winds  (force  11)  from  west-southwest  and  heavy  seas  from  north-northeast,  while 
the  vessel  was  west  of  Bolinao  and  between  meridians  118°  and  119°  east. 

The  captain  of  the  steamer  Zafiro  who,  coming  from  Manila,  dropped  anchor  at  Hongkong 
before  noon  of  the  18th,  closes  his  report  on  the  observations  made  during  the  voyage  with  the 
following  remark : 

At  daylight  on  the  18th  the  Aveather  showed  a  very  threatening  appearance  away  to  the  ESE  and  the 

long  rolling  swell  from  the  center  of  typhoon  came  from  the  same  direction.  The  swell  was  very  large,  con- 
tinuous, and  regular,  and  was  an  advance  warning  outside   Hongkong,   for   over   thirty  hours. 

The  typhoon  crossed  the  China  Sea  retaining  the  direction  WNW,  but  with  greater  velocity 
than  it  had  while  traversing  Luzon ;  passed  at  a  short  distance  south  of  Hongkong,  where  the  easterly 
winds  attained  a  maximum  force  of  75  miles  per  hour;  and  finally  entered  the  Asiatic  continent 

west  of  Macao  during  the  night  of  October  19-20. 

Typhoon  of  October  22  to  26,  1909. — The  violence  of  this  typhoon  was  felt  chiefly  in  Catan- 
duanes  Island  and  the  Provinces  of  Camarines,  Xueva  Ecija,  Pangasinan,  and  northern  Zambales. 
Although  in  these  districts  the  winds  were  of  hurricane  force  and  proved  destructive,  still  they  can 

not  be  compared  with  those  of  the  typhoon  of  October  17  and  18,  either  in"  violence  or  duration, 
and  still  less  in  the  extent  of  territory  which  suffered  from  them.  In  other  words,  though  the 
typhoon  of  October  22  to  26  was  fully  developed,  it  was  of  a  milder  character  and  less  formidable 
than  its  predecessor. 

As  regards  the  origin  of  this  typhoon,  we  may  state  that  the  storm  appeared  first  on  October 

18  in  the  form  of  a  depression  over  the  western  Carolines,  not  far  from  the  one  hundred  and  forty- 
fifth  meridian  east.  It  seems  that  it  did  not  acquire  the  development  shown  at  the  time  of  its 
appearance  in  the  Philippines  until  the  21st  or  22d,  but  existed  as  a  depression  of  little  importance. 
The  barometers  at  Yap  did  not  rise  decidedly  until  the  22d,  when  the  typhoon  was  already  east  of 
the  Visayas,  in  the  neighborhood  of  the  one  hundred  and  thirtieth  meridian. 

The  following  warnings  were  sent  to  foreign  centers  on  October  18,  20,  and  22 : 

October   18,  7   p.   m. :   Typhoon  near  or  over  the  western   Carolines,   direction  unknown. 
October  20,   11  a.  m. :  Typhoon  near  or  over  the  western   Carolines,  almost  stationary. 

October  22,   3   p.  m. :   Typhoon  in  the  Pacific  Ocean,  about  halfway  between  the  Carolines  and  the  Philip- 
pines, moving  west  or  west-northwest. 

In  the  morning  of  the  23d  it  was  evident  that  the  storm  threatened  to  cross  Luzon  north  of 
Manila  and  this  was  announced  in  the  daily  weather  note  for  that  day: 

October  23,  11.30  a.  m.:  The  typhoon,  which  appeared  yesterday  afternoon  far  off  east  of  the  Visayas, 

is  situated  this  morning  east  of  southern  Luzon,  moving  apparently  to  west-northwest.  It  will  probably  cross 
Luzon  north  of  Manila  by  to-morrow. 

The  following  table  contains  some  of  the  observations  made  October  23  and  24  at  Yirac  (Catan- 
duanes),  San  Isidro  (Nueva  Ecija),  and  Dagupan  (Pangasinan). 
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METEOROLOGICAL  OBSERVATIONS  FOR  OCTOBER  23  AND  24,  1909. 
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October  23: 
2  a.  m   

Virac. 

. 
San  Isidro. Dagupan. 

Pres- 

sure. 

Wind. 

5 

1 Rain- 

fall 

(daily 
total). 

Pres- 

sure. 

mm. 

757. 67 

57.78 

58.14 

Wind. 

Qi 

i 

c 
0 
0 

Rain- 

fall 

(daily 

total  j. 

Pres- 

sure. 

mm. 

757. 87 

57.64 

58.51 

Win 

Direc- 

tion. 

d. 

a 

Rain- 

Direc- 
tion. 

■  0 

Direc- 

tion. 

NW 
NNE NNW 

i 
0 

0-12 

1 
1 
3 

■    d 

0 0-12 

2 
2 
2 

fall, 

(daily 

total). 

mm. 

0-12 

,    7nm. 

mm. 

.""Ill 

NW 
NW 
NW 

0 
0 
0 

mm. 

6  a.  m   753. 95 

51.21 
49.16 
45.51 
42.70 
41.64 
41.51 
43.34 
48.07 
51. 56 
54.46 
54.88 

WNW 
WNW 
WNW 

WNW 
W 

WSW 
sw 
ssw s 
SSE 
SSE 

SSE 

1 
3 
5 
6 
7 
8 
9 
8 

6 
2 
3 

0,  d,  u 

0,  r 

0,  q 0,  q 
0,  q 
0,  q 0,  q 

0,  q 
0,  q 

u 
0 

10  a.  m   
11  a.  m   
Noon,        1           i 1 
1  p.  m   
2  p.  m   
3  p.  m   
4  p.  m   
6  p.  m   
8  p.  m   
10  p.  m   
Midnight   

October  24: 
1  a.  m  ___  ___ 

1          1 

-  1 

55. 26 NW 4 0 
55.83 NW 

3 0 

_.. 

'"85."8' 
54.78 

54.84 
54.56 

53.51 49.35 

47.87 

NW 
NW 
NW 
NW 

WNW 
WNW 

WNW WNW 
W 

WSW 

SW ssw 

SSE SSE 
SSE 

SEbyS 

SE SSW ESE 

5 
1 

2 
9 10 

11 
11 

12 

12 

12 
10 

8 
9 

32 

5 
2 
1 
1 

0 

0,  d 

0 

0,  r 0,  d 

0,  q 

0,  q 

11 

0,  t,  1 

0,  q 

0,  q 

0,  q 0,  q 
0.  q 

0 

0 

1 

llllllll 

54.93 

54.63 

53.93 
52.19 

50.84 49.14 

NW W 
W NW 

NW 
NW 

2 
2 
2 
2 

3 
3 

0,  d 
0,  d 

0 

0,  r 
0,  d 

0,  d,  1 

-6.T- 

2  a.  m   
3  a.  m_   

55. 13 
SE 

5 

0,  d 
46.48 
43.77 

38.74 
35.85 
39.56 44.93 
48.55 

50.36 53. 45 

54.49 
54.06 54.63 

56.28 

57.96 

4  a.  m   
4.30  a.  m_    _  . 

55. 68 n ' c 
45.  82 

NW 5 

0,1
" 

5  a.  m   1                1 
6  a.  m   
7  a.  m   
8  a.  m   
10  a.  m      _ 

56. 53 
ESE 

  
3 0 

41. 59 
37.09 
44.13 

49. 62 

51. "eo
" 

NNW 

NE 

SE 

SE 
""se'^ 

5 
8 

10 
8 

______ 

0,  u,  p 

0,  q,  p 

0,  q 

0,  q 

0,  q 

Noon   

2  p.  m   
4  p.  m 

"56."75" 
""se" _      __ 

0 

""iT 

6  p.  m   ! 

i"228.'6" 

.54.82 

57. 01 

SE 
SE 

4 
2 

0 
0 10  p.  m   i 35.0 

1  Amount  of  rainfall  for  the  23d  and  24th. 

These  observations  indicate  that  the  vortex  passed  north  of^  and  very  close  to^  Catanduanes 
Island  bet^veen  2  and  5  p.  m.  of  the  23d;  very  close  to,  and  likewise  north  of,  San  Isidro  between 
4  and  5  a.  in.  of  the  24th;  and  very  close  to,  but  south  of,  Dagupan  at  about  7  a.  m.  of  the  same 

day.  The  direction  of  the  typhoon  was  then  almost  NWbyW,  and  its  rate  of  progress  remarkably 
great.  This  extraordinary  velocity  was  found  taking  the  four  points  of  the  track  nearest  to  Virac^, 

Atimonan,  San  Isidro,  and  Dagupan.  The  distances  betw^een  them  are,  respectively,  133,  88,  and 
49  miles.  Kow  the  vortex  covered  these  successive  distances  in  9^'  40"^,  4^'  10"^,  and  2^'  30"^.  Hence 
the  rate  of  progress  was  13.8,  21.1,  and  19.6  miles  per  hour,  respectively. 

In  Plates  XXII,  XXIII,  and  XXIV  we  offer  a  few  photographs  from  which  our  readers  may 
get  some  idea  of  the  effects  of  this  storm  in  Dagupan  and  Villasis.  The  latter  is  a  towm  situated 

about  17  miles  ESE  of  Dagupan.  We  are  greatly  obliged  to  our  observer  at  Dagupan  and  to  Mr. 
Ponciano  Fernandez,  teacher  at  the  public  school  of  Villasis,  for  their  kindness  in  sending  these 
photos  for  the  use  of  our  Bureau.  According  to  the  anemometer  records  of  Dagupan,  between  7  and 
8  a.  m.  of  the  24th  the  gusts  of  the  wind  reached  for  several  minutes  the  velocity  of  114  kilometers 
{71  miles)  per  hour. 

The  cablegrams  exchanged  betw^een  Hongkong  and  Manila  Observatories  were  as  follow^s-: 

Manila. — October   23,    11.10   a.  m.:   Typhoon  east  of  southern  Luzon,  moving  west-northwest. 
October   24,   5   a.  m.:   Typhoon  north   of  Manila,  moving   west-northwest. 

Typhoon  west  of  northern  Luzon,  more  than   100  miles  distant,  moving  west-north- 
west. 

October  24,  2  p. 

Hongkong. — October 
October   24,    11.45   a. 

October   24,   6   p.  m. : 
October  25,  11   a.  m. 

23,    11.45   a.  m.:   Typhoon   southeast  of  Luzon,  moving  west-northwest. 

m.:   Typhoon  near  Bolinao,  moving   west-northwest. 
Typhoon  northwest  of  Luzon,  moving  west-northwest. 

:   Typhoon  south-southeast  of  Hongkong,    moving    west-nortliAvest. 
October  26,  noon:   Typhoon  west  of  Hongkong,  moving  northwest. 

During  the  afternoon  of  October  24  the  steamer  Ruhi  found  herself  near  the  vortex,  to  the 
lorth  of  the  path.     The  observations  made  on  this  occasion  are  contained  in  the  following  table : 
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METEOROLOjICAL  OBSSRVATIONS  made  on  board  the  steamer  "RUBI,"    OCTOBER  23  TO  25,  1909. 

[Captain,  R.  Almond.] 

\Vincl. 

Date  and  lionr. Pressure. Weather. Remarks. 

Direction.     Force. 

October  23:  mm. 
10  a.  m    758.35 
4  p.  m    54.54 
6  p.  m    54.79 
8  p.  m    55.  56 
10  p.  m    55.  81 
Midnight    55.56 

October  24: 
2  a.  m    55.30 
4  a.  Ill    54.  29 

'     6  a.  Ill    51.75 
7  a.  Ill    49.  97 
8  a.  m    50.73 
10  a.  Ill    50.48 
Noon    49.21 
2  p.  m    46.67 
3  p.  ni    46.67 
4  p.  m    45.90 
5  J),  ni    45.40 
6  p.  m   „.  44.63 
7  p.  m    45.40 
8  p.  Ill    45.40 
9  p.  m    45.90 
10  p.  m    47.68 
11  p.  Ill    48.19 
Midnight    49.21 

October  25 : 
2  a.  m    50.48 
4  a.  m    51.24 
6  a.  m    53.02 
8  a.  Ill    55.  05 
10  a.  ni    56.32 
Noon    56.06 

10  p.  in    58.86 
October  26: 

10  a.  ni    59.62 
Noon    59.37 
4  p.  in    58.10 

N 
NWbvN NWbyN 
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NNW 
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NbvW 
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NE 
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E 
E EbyS 

ESE 

SE 
SE SSE 
SSE 

SSE 

SSE 

SSE 

SE'
 

SE 
S 

SbvE 

SE 
S 
s 

0-12.  ■ 

3  o       '  Left  Manila. 
4  o  Fine  but  overcast. 

5  o       I  Sun  set  witli  heavy  yellow  bank  to  ESE. 
5          0       '  Do. 
5  o  Overcast  but  clear. 
5  o  Do. 

7  o  Do. 
8       Fresh  gale;  rough  NW  sea. 
8     Do. 

8  r  Hard  gale;  heavy  sea,  light  rain. 

9  r  Do.  ^ 10  r  Do. 

11       Ship's  position,!  17°  27^  lat.  N,  117°  47'  long.  E. 
11  r  Hard  gale  with  continuous  heavv  rains. 
11  r  Do. 

11       Ship  hove  to  on  starboard  tack. 
12       Hurricane  with  treniendou.*^  sea. 
12     Do. 
12     Do. 
12     Do. 

12         Sky  breaking  at  times. 
11    '  Do. 
11     Do. 
11  (J  Fierce  gale,  squally,  heavy  rain  at  times. 

10         q  Do. 
10  ,      Weather  improving. 
9  I      Fresh  gale,  fine  and  clear. 
9       At  7  a.  m.  kept  ship  on  course  NWbyN. 
8    

7    ;  Ship's  position,!  18°  52'  lat.    N,    117°  00'  long.  E. 
7          Weather  moderating  with  clearer  sky  and  less  rain. 

6     Do. 

5       Ship's  position,^  22°  05'  lat.  N,  114°  43'  long.  E. 
4       At  3  p.  111.  arrived  at  Hongkong. 

-  By  observation. 1  By  dead  reckoning. 

On  the  25th  the  storm  assumed  a  somewhat  more  northerly  direction  and  on  the  26th  it  pene- 
trated into  the  continent^  moving  apparently  toward  NNW  or  NbyW. 

THE  TYPHOON  OF  MINDANAO  AND  ANNAM,  OCTOBER  26  TO  NOVEMBER  i,   1909. 

Although^  owing  to  the  lack  of  adequate  means  of  communication  with  Mindanao,  Manila 

Observatory  failed  to  announce  the  existence  of  this  typhoon — the  last  during  the  stormy  month 
of  October^  1909 — until  it  had  passed  out  into  the  China  Sea  and  was  situated  southwest  of  Luzon, 
subsequent  information  received  by  mail  makes  it  clear  that  it  had  its  origin  in  the  Pacific  Ocean 
and  caused  quite  heavy  damage  to  various  towns  when  it  entered  the  southeastern  part  of  Mindanao 

at  noon  of  October  27.  The  following  interesting  particulars  are  taken  from  a  letter  of  Eev.  Ber- 
nardino Llobera,  S.  J.,  missionary  at  Caraga: 

On  October  27  we  had  a  typhoon  which  passed  south  of  Caraga.  The  towns  north  of  us  felt  hardly 

anything.  In  Caraga  (126°  34'  E;  7°  18'  N)  it  destroyed  only  banana  plants;  but  in  Manay  (126°  32'  E; 

7°  10'  N.)  it  brought  down  the  municipal  building,  several  private  houses,  and  many  trees.  In  Zaragoza 
(126°  32'  E;  7°  6'  N)  nearly  half  of  the  town  was  ruined.  From  Santa  Criiz  (126°  31'  E;  7°  3'  N)  it 
is  reported  that  there  are  hardly  any  houses  left  standing;  about  the  same  may  be  said  of  Tarragona  (126° 

28'  E;  6°  59'  N)  and  Mati  (126°  14'  E;  6°  56'  N),  where  the  principal  street  is  blocked  by  the  great  number 
of  fallen  trees.     The  wind  began  to  blow  here  from  north  on  the  26th  with  sufficient  force  to  oblige  the  steamer 



Plate  XXII. 

CENTRAL    SCHOOL    AND    OTHER    PRIVATE    BUILDINGS. 

SAN  ALBERTO  COLLEGE  CONDUCTED  BY  THE  DOMINICAN   FATHERS. 

EFFECTS  OF  THE  TYPHOON  OF  OCTOBER  24,   1909,   IN   DAGUPAN,   PANGASINAN. 





Plate  XXIIL 

STEEPLE  AND   CONVENT. 

EFFECTS  OF  THE  TYPHOON  OF  OCTOBER  24    1909,  IN  VILLASIS,  PANGASINAN, 





Plate  XXIV. 

CONVENT. 

RUINS    OF    THE   CHURCH. 

EFFECTS  OF  THE   TYPHOON  OF  OCTOBER  24,   1909,   IN   VILLASIS,   PANGASINAN 
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belonging  to  D.  Simeon  to  weigh  anchor  and  seek  refuge  at  Baganga  (126°  32'  E;  7°  30'  N).  At  aboiit 
1  p.  m.  of  the  27th  the  wind  veered  to  east:  at  1.30  p.  m.  to  southeast,  and  at  3  p.  m.  to  south.  The  barometer  fell 
here  to  751  millimeters  and  the  waves  which  dashed  against  the  rocky  shore  were  about  5  meters  high. 
Thank  Grod!  the  violence  of  the  storm  lasted  only  one  and  a  half  hour.  The  hemp  plantations  are  nearly 
ruined. 

The  diameter  of  this  typhoon  was  very  small^  at  least  while  the  storm  was  traversing  Minda- 
naO;,  passing  between  the  stations  of  Cagayan  de  Misamis  and  Cotabato,  Dapitan,  and  Zamboanga. 

In  the  China  Sea,  however,  it  appears  to  have  acquired  a  somewhat  greater  extent,  so  that  its  in- 
fluence was  clearly  noticeable  at  Manila  by  the  constancy  of  the  winds  from  the  second  quadrant 

and  the  behavior  of  the  higher  air-currents. 
On  the  30th  the  following  dispatch  was  sent  to  our  foreign  correspondents: 

October  30,  11  a.  m. :   Typhoon  over  southern  part  of   China   Sea,   moving  west. 

The  weather  notes  for  October  31  and  November  1  contained  these  statements  concerning  the 

typhoon : 
October  31,  11.40  a.  m. :  The  depression  or  typhoon  mentioned  in  the  preceding  days  continues  moving 

westward  and  is  approaching  the  southern  part  of  Annam. 

November  1,  11.30  a.  m. :  The  depression  or  typhoon  of  the  China  Sea  has  entered  the  southern  part 

of  Indo-China  between  Tourane  and  Cape  Saint  Jacques,  moving  westward. 

From  Hongkong  we  received  the  following  advices: 

October   30,   11   a.   m. :   Typhoon  northwest  of  Palawan,  moving  west-northwest. 

October  31,  1  p.  m. :   Typhoon  east  of  southern  Annam,  moving  west-northwest. 

In  the  supposition  that  the  typhoon  retained  the  same  direction  throughout  its  track  from  the 
southeast  of  Mindanao  to  Annam,  it  moved  approximately  toward  WNW. 

The  foregoing  discussion  of  the  typhoons  of  October,  1909,  was  ready  for  the  printer,  when 

we  received  of  M.  J.  Ferra,  Director  of  the  Meteorological  Service  of  Indo-China,  abundant  material 
in  the  form  of  observations,  notes,  and  isobars,  referring  to  these  typhoons  and  prepared  for  the 
benefit  of  Manila  Observatory  by  M.  A.  Beljonne,  assistant  meteorologist  of  Phulien  Observatory. 
To  both  these  gentlemen  we  hereby  tender  our  most  sincere  thanks  for  their  continued  kindness  in 
these  matters. 

Of  the  three  typhoons  which  penetrated  into  Indo-China,  the  one  of  October  31  was  the  most 
remarkable  for  its  intensity  and  the  corresponding  destructive  effects.  The  data  received  from 

Phulien  fully  confirm  our  statement  that  this  typhoon  acquired  greater  extent  while  crossing  the 
China  Sea.  For  the  sake  of  comparison  we  give  on  Plate  XXV  the  distribution  of  isobars  at  2 
p.  m.  of  the  27th,  when  the  typhoon  was  in  Mindanao,  and  at  10  a.  m.  of  the  31st,  when  it  had 
penetrated  into  Annam. 

We  must,  however,  add  that  at  10  a.  m.  of  the  31st  the  typhoon  had  already  diminished  in 
intensity  to  a  very  remarkable  degree.  If  we  had  been  able  to  construct  the  isobars  for  a  few  hours 
earlier^  while  the  vortex  was  still  over  the  China  Sea  near  the  coast  of  Annam,  the  contrast  between 

the  form  of  the  storm-field  on  the  27th  and  that  which  it  presented  on  the  30th  and  during  the  first 
hours  of  the  31st  would  undoubtedly  have  been  much  greater. 

The  decrease  in  intensity  which  we  asserted  and  the  little  progress  made  by  the  vortex  between 
7  and  10  a.  m.  of  the  31st  are  clearly  proved  by  the  following  facts: 

(1)  The  barometric  minimum  was  observed  at  Nhatrang  at  6.45  a.  m. ;  after  which  time  the 

barometer  rose  rapidly,  as  if  the  vortex  were  moving  off.  Nevertheless,  at  10  a.  m.,  when  the  pres- 
sure had  risen  from  734.7  to  744.7  millimeters,  the  wind  was  still  blowing  from  northeast,  which 

indicates  that  the  center  was  not  receding  as  the  barograph  curve  would  have  us  to  believe,  but  was 
stiir  to  the  south  of  that  station. 

(2)  Similarly,  at  Padaran  the  winds  were  still  coming  from  west  at  10  a.  m.  of  the  31st. 

This  supposes  that  the  center  was  then  north-northeast  of  that  place,  in  perfect  accordance  with  the 
position  indicated  by  the  northeast  winds  prevailing  at  JSThatrang. 
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Pl&te  XXV. 

BAROGRAPHIC  RECORDS  AND  ISOBARS 

FOR    THE    TYPHOON    OF    OCT.    27    TO    3t,  1909. 

Qct&^:^r_31 

'  74-7 

KB.'-^he  bcLnametric  recu/inas  hctt/e  been  recluced  to  ̂ tcr/idarda/kZi^ify. 
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(3)  At  Nhatrang  the  winds  were  of  hurricane  and  destructive  force  while  blowing  from  the 

north;  but  they  diminished  in  violence  when  they  veered  to  north-northeast  and  northeast;  a  fact 
which  is  simply  inexplicable  unless  the  storm  began  to  fill  up  rapidly  when  it  entered  the  con- 
tinent. 

In  conclusion  we  copy  an  interesting  note  written  by  M.  Yersin^  chief  of  the  meteorological 
station  at  Nhatrang^  which  M.  Beljonne  had  the  goodness  to  send  us  together  with  a  facsimile  of 
the  barograph  curve  traced  at  the  station  mentioned: 

At  this  time  (October  30,  9  a.  m.)  we  observed  a  heavy  swell  in  the  sea,  with  a  covered  sky,  light 

wind  from  west  and  abnormal  behavior  of  the  barometer.  After  midnight  the  barometric  curve  remained  hori- 
zontal, after  8  a.  m.  it  showed  a  tendency  to  descend  and  afterward  fell  continually. 

During  the  afternoon  and  evening  heavy  swell  in  the  sea,  covered  sky,  and  light  west-northwest  wind. 
At  10  p.  m.  the  wind  commenced  to  blow  in  squalls  accompanied  by  rains.  The  fall  of  the  barometer 

became  rapidly  more  pronounced. 

At  midnight  the  barometer  shows  749.0  millimeters  and  continues  to  fall  steadily  at  the  rate  of  3.0 
millimeters  per  hour.  The  sea  is  in  a  turmoil;  the  squalls  increase  constantly  in  violence.  The  wind  comes 

from  west-northwest  until  4  a.  m.,  when  it  veers  to  northwest.  BetAveen  2  a.  m.  and  5  a.  m.  I  observed  several 
flashes  of  lightning  .scattered  from  EbyJST  to  S.     A  thunderclap,  not  far  distant,  was  heard  at  4.50  a.  m. 

At  5.30  a.  m.  there  was  sufficient  daylight  to  permit  observing  tlie  sky:  the  clouds  were  hurrying  from 

north  to  south  with  great  velocity.  The  squalls  were  now  violent  enough  to  snap  trees  and  carry  off  roofs. 
An  entire  roof  of  corrugated  iron,  which  formed  a  shelter  for  the  boats  of  the  Residence,  was  carried  the 

distance  of  a  block  and  hurled  against  some  native  houses  which  were  wrecked  by  it. 

At  6  a.  m.  extremely  fierce  squalls  blew  from  north.  The  clouds  converged  from  all  points  of  the  horizon 

toward  an  area  in  the  sky,  marked  by  a  clear  space,  whose  bearing  was  south-southeast  of  Nhatrang  and  altitude 

about  30°  above  the  horizon.  One  could  clearly  see  how  the  clouds  rose  from  the  southern  horizon  and  advanced 
toward  this  spot,  while  at  Nhatrang  they  moved  from  north  to  south.  At  the  point  of  convergence  must  have 
been  situated  the  center  of  the  typhoon. 

At  6.45  a.  m.  the  wind  attained  its  greatest  fury.  But  happily  this  paroxysm  did  not  last  long,  as  the 

wind  moderated  when  veering  to  north-northeast  and  northeast. 
The  barometric  minimum  was  observed  at  6.45  a.  m.,  the  corrected  reading  being  then  734.7  millimeters. 

At  Suoi-Giao  the  typhoon  appears  to  have  been  still  more  severe  than  at  Nhatrang:  at  the  time  of  its 

greatest  fury,  about  7  a.  m.,  a  considerable  number  of  full-grown  Heveas  (a  species  of  rubber  trees)  were  up- 
rooted or  broken  off. 

A  cyclonic  wave  ascended  the  Suoi-Giao  River,  such  as  has  never  before  been  witnessed.  The  inundation 
was  complete  in  a  very  short  time,  between  7  and  8  a.  m.,  at  the  moment  when  the  storm  began  to  abate,  and 
lasted  about  twelve  hours. 

The  northern  limit  of  the  typhoon  seems  to  have  been  between  Ninh-Hoa  and  the  Varella.  Ninh-Hoa  has 
been  hit  hard,  so  has  likewise  Hone-Cohe.  More  to  the  north  nothing  worse  happened  than  heavy  rains  which 
brought  on  inundations.  Toward  south,  Camraigne  and  Bangoi  have  suffered  severely.  I  believe  that  the  vortex 
must  have  passed  close  to  these  places.     At  Phanrang,   it  seems,  the  typhoon  was  a  very  mild  affair. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — A  pesar  de  que  el  mes  de  Octubre  del  aiio  proximo  pasado  no  fue 
escaso  en  perturbaciones  atmosfericas,  todavia  la  media  mensual  de  la  presion  atmosferica  resulta 
algo  menor  este  ano  en  todas  las  estaciones  de  Filipinas.  Comparada  esta  media  eon  la  normal  de 

Octubre  es  naturalmente  muchisimo  menor.  Asi  en  Manila^  por  ejemplo,  la  difereneia  entre  la 

media  mensual  y  la  normal  de  este  mes  es  de  — 1.51  mm.  El  17  fue  el  dia  de  menor  presion  en 
Filipinas,  si  exceptuamos  unas  poeas  estaciones  en  la  costa  occidental  del  norte  de  Luzon  en  las  que 
hallamos  anotado  como  dia  de  menor  presion  el  18.  Tengase  presente,  sin  embargo,  que  por  dia 
de  menor  presion  entendemos  el  dia  a  que  corresponde  la  media  diaria  mas  baja  del  mes,  no  el  dia 
de  la  minima  absoluta;  pues  esta  fue  menor  el  23  6  el  24  en  algunas  estaciones  que  se  hallaron 

cerca  de  la  trayectoria  del  segundo  tifon  de  Luzon  de  que  hablaremos  luego.  La  velocidad  grande 
con  que  este  se  movia  al  atravesar  el  Archipielago  y  la  lentitud  observada  en  cambio  en  el  otro  tifon 

del  17  y  18,  son  la  causa  de  que  corresponda  a  este  ultimo  la  media  diaria  minima  de  la  presion 
atmosferica  en  todas  las  estaciones  del  AYeather  Bureau. 

La  temperatura  media  mensual  es  en  casi  todas  las  estaciones  ligeramente  superior  a  la  de 

Octubre  del  aiio  pasado.     La  de  Manila  solo  se  difereneia  de  la  normal  en  +0.1°C. 
Precipitacion  acuosa. — En  la  tabla  que  acompaiia  el  texto  ingles  se  hallara  que  solas  once 

estaciones  dan  un  total  de  lluvia  inferior  al  de  Octubre  1908.  Los  dias  de  mayor  precipita- 
cion acuosa  para  Luzon  fueron  el  17  en  la  parte  septentrional  de  la  isla  y  el  23  6  24  en  la 

region  central  y  meridional.  En  las  estaciones  de  A^isayas  y  Mindanao  se  observa  bastante  variedad 
en  el  dia  de  maxima  lluvia  mensual. 

DEPRESIONES  Y  TIFONES. 

Este  mes  de  Octubre  ha  sido  muy  notable  por  el  crecido  numero  de  tifones  que  han  desfogado 
en  Filipinas.  Dos  cruzaron  el  canal  de  Balintang  con  un  intervalo  de  solos  tres  dias  durante  la 

1.^  decada  del  mes;  otros  dos  atravesaron  la  Isla  de  Luzon  los  dias  17  y  24;  y  por  fin  el  27  se 
observo  otro  de  muy  reducido  diametro  en  la  Isla  de  Mindanao.  Ademas,  en  las  Islas  Maria- 

nas se  sintieron  bien  los  efectos  de  otros  dos  tifones  los  dias  3  y  11,  habiendo  sido  el  del  11  el  de 

mas  intensidad  que  se  ha  observado  en  Guam  en  todo  el  aiio  1909.  En  la  imposibilidad  de  entrar 

al  presente  en  una  discusion  completa  y  detallada  de  todos  estos  tifones,  diremos  brevemente  algo 
de  cada  uno  de  ellos,  siquiera  con  el  fin  de  senalar  sus  trayectoria s  con  la  mayor  precision  que  nos 
sea  posible  con  los  dates  que  hemos  podido  recoger. 

DOS  TIFONES  EN   EL  CANAL  DE  BALINTANG,  2  Y  5  OCTUBRE,   1909. 

Las  trayectorias  de  estos  dos  baguios  pueden  verse  en  la  lamina  XIV.  Los  dos  tienen  de 

particular  el  haberse  inclinado  al  WSW  6  SW  despues  de  atravesar  el  canal  de  Balintang. 
Debido  a  este  cambio  en  la  direccion  de  la  trayectoria  se  vio  libre  la  vecina  colonia  de  Hongkong 
de  la  furia  del  primero  de  estos  tifones  que  hubiera  sin  duda  pasado  muy  cerca  a  haber  conservado 
la  direccion  que  llevaba  al  acercarse  a  las  Islas  Batanes. 

Tifon  de  27  Septiembre  a  6  Octubre. — Pareee  haberse  formaclo  este  tifon  al  sur  de  Maria- 
nas en  los  alrededores  de  las  Carolinas  Occidentales  del  27  al  28  de  Septiembre.  El  29  demoraba 

al  SW  de  Guam,  y  la  maiiana  del  30  al  ̂ Y  de  Guam  y  X  de  Yap.  Estas  diferentes  posiciones 
del  centro  ciclonico  parecen  poder  deducirse  con  bastante  claridad  de  las  observaciones  hechas  en 
Guam  durante  estos  ultimos  dias  del  mes  de  Septiembre^  las  cuales  hemos  incluido  en  una  tabla 
en  el  texto  ingles. 

El  primer  aviso  de  tifon  fue  enviado  por  el  Observatorio  de  Manila  a. Hongkong,  etc.  la  ma- 
nana  del  30  en  estos  terminos : 

Dia  30,  11  a.  m. :  Tifon  en  el  Oceano  Pacifico,  a  la  mitad  de  camino  entre  las  Islas  Marianas  y  Luzon; 
direccion  desconocida. 
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El  tifon  se  movio  con  mucha  rapidez^  es  decir  a  razon  de  16.5  millas  por  hora,  y  asi  vino  a 
pasar  por  el  norte  de  Aparri  a  traves  de  las  Islas  Batanes  la  tarde  del  2  de  Octubre.  En  este 
dia  se  enviaron  a  Hongkong,  etc.  los  siguientes  dos  telegramas,  el  ultimo  de  los  cnales  era  el  que 
con  mas  precision  senalaba  la  posicion  del  centro  ciclonico: 

Dla  2,  8.45  a.  m. :  Tifon  al  E  de  la  parte  norte  de  Luzon,  distancia  menor  de  300  millas,  moviendose  al 
WNW. 

Dfa  2,  1  p.  m. :  Tifon  al  ENE  de  Aparri,  moviendose  al  WNW. 

Preciosas  son  por  demas  e  inter esantes  las  observaciones  hechas  en  la  estacion  de  Sto.  Do- 
mingo durante  el  paso  de  este  baguio  por  las  Islas  Batanes.  Yeanse  en  el  texto  ingles.  Por 

ellas  se  ve  que  el  vortice  paso  muy  cerca  por  el  sur  de  aquella  estacion  moviendose  aun  al  WNW. 
Durante  la  noche  del  2  al  3  comenzo  el  baguio  a  cambiar  de  direccion  e  inclinarse  al  W  y 

WSW.  Sin  embargo,  el  Observatorio  de  Manila  no  pudo  cerciorarse  de  este  cambio  de  direccion 
tiasta  la  manana  del  4,  como  puede  verse  por  estos  avisos  de  tifon  remitidos  a  Hongkong,  Phulien, 
Taihoku,  Shanghai  y  Tokio  los  dias  3  y  4 : 

Dia  3,  mediodia:  Tifon  al  W  del  canal  de  Bashi,  moviendose  al  WNW. 

Dia  4,  11.30  a.  m. :  Tifon  en  la.  parte  N  del  Mar  de  China,  moviendose  al  W. 

En  la  nota  ordinaria  del  tiempo  del  dia  5  se  precisaba  mas  la  direccion  del  baguio  al  WSW 
con  estas  palabras: 

Dia  5,  12.30  p.  m. :  El  tifon  del  Mar  de  China  parece  haberse  movido  al  WSW  y  rellenadose  en  parte, 
demorando  su  centro  esta  manana  al  Sur  de  Hainan. 

Las  observaciones  hechas  a  bordo  de  los  vapores  Taisang,  Yuensang  y  Zafiro  juntamente  con 

las  del  Faro  Lamko,  en  el  NW  de  Hainan,  nos  han  servido  admirablemente  para  trazar  la  trayec- 
toria  de  este  baguio  en  el  Mar  de  China  desde  las  Islas  Batanes  hasta  Hainan.  Damos  dichas 

observaciones  en  cuatro  tablas  en  el  texto  ingles.  Llamamos  de  una  manera  particular  la  aten- 
cion  sobre  el  fuerte  oleaje  ciclonico  observado  a  bordo  del  Yuensang  procedente  primero  del  NE, 

despues  del  IST,  luego  del  NW  y  por  fin  del  WSW  y  SW.  Comparense  las  horas  en  que  se  obser- 
varon  estos  cambios  en  la  direccion  del  oleaje,  como  se  indican  en  las  observaciones  mencionadas ; 

notese  la  posicion  del  barco  en  las  mismas  horas;  y  examinando  en  la  lamina  XIV  la  posicion 
respectiva  del  tifon,  se  vera  que  el  dicho  oleaje  procedia  exactamente  del  vortice.  .Parecido 
oleaje  se  observo  tambien  a  bordo  del  Zafiro. 

Para  dar  alguna  idea  de  la  violencia  de  este  baguio  copiamos  en  el  texto  ingles  una  descripcion 
de  lo  observado  a  bordo  del  vapor  aleman  Phranang  en  viaje  de  Bangkok  a  Hongkong.  Tomamos 
dicha  descripcion  del  Hongkong  Daily  Press  del  7  de  Octubre.  Por  ella  se  ve  que  se  tallo  el 
Phranang  muy  cerca  del  vortice,  toda  vez  que  el  barometro  bajo  hasta  709.9  mm.,  minima  ob- 
servada  a  eso  de  8  a.  m.  del  dia  4. 

Al  Observatorio  de  Hongkong  debemos  agradecer  los  siguientes  telegramas  referentes  a  este 
baguio : 

Dia  2,  11  a.  m.:  Tifon  al  NE.  de  Luzon,  moviendose  al  WNW. 

Dia  3,  11.45  a.  m.:  Tif on  al  ESE  de  Hongkong,  moviendose  al  WNW. 
Dia  4,  mediodia:  Tifon  al  S  de  Hongkong,  moviendose  al  W. 
Dfa  5,  mediodia:  Tifon  en  Hainan,  moviendose  al  W. 

Tifon  de  3  a  10  de  Octubre. — Este  tifon  parece  haberse  formado  del  3  al  4  de  este  mes  al  E 
del  norte  de  Luzon,  y  a  una  distancia  algo  mayor  de  300  millas,  segun  lo  indico  el  Observatorio 
en  la  nota  ordinaria  del  tiempo  del  dia  4  con  estas  palabras : 

Un  nuevo  tifon  aparecio  ayer  noche  al  este  del  norte  de  Luzon  §l  una  distancia  de  mds  de  300  millas  de 

Aparri. 

Casi  en  los  mismos  terminos  se  telegrafiaba  a  Hongkong  etc.  a  las  11.30  a.  m.  del  4. 

Tifon  al  E  de  Aparri,  distancia  mayor  de  300  millas,  direccion  desconocida. 
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A  eso  de  mediodia  del  5  no  nos  cabia  la  menor  duda  de  que  este  tifoii  iba  a  cruzar  como  el 

anterior  por  los  alrededores  del  canal  de  Balintang,  y  asi  se  envio  a  Hongkong  etc.  este  aviso  de 
tif  on : 

Dia  5,  1  p.  m.:   Tifon  al  ENE  de  Aparri,  movienJose  al  W  6  WNW. 

En  la  lamina  XY  podran  ver  nuestros  lectores  la  distribucion  de  isobaras  a  10  a.  m.  del  4, 

ciiando  el  vortice  de  este  segundo  baguio  demoraba  al  este  del  norte  de  Luzon^  y  el  del  anterior  se 
hallaba  en  el  Mar  de  China  al  este  de  Hainan. 

Los  mapas  del  tiempo  de  los  dias  6  y  7  indicaban  con  tanta  claridad  que  el  tifon,  en  vez  de 

eontinuar  moviendose  al  W,  se  habia  inclinado  al  3^^  cuadrante  de  una  manera  mucho  mas  marcada 
que  el  tifon  del  dia  2,  que  nos  resolvimos  a  enviar  al  Observatorio  de  Hongkong  y  demas  Servicios 
Meteorologicos  del  Extremo  Oriente  este  aviso  de  tifon  : 

Dia  7,  11  a.  m.:   Tifon  en  la  parte  N  del  Mar  de  China,  moviendose  al  SW. 

Sin  embargo^  solo  conserve  esta  direccion  hasta  Uegar  a  Paracels  el  dia  8.  Desde  dichas  islas 
volvio  a  moverse  al  W  y  WNW,  hasta  que  hubo  pasado  por  el  ISF  de  Tourane.  Dirigiose  luego  al  N, 

penetrando  en  Indochina  la  tarde  del  10  un  poco  mas  arriba  del  paralelo  20°. 
Del  Observatorio  de  Hongkong  son  los  siguientes  telegramas  que  recibimos  los  dias  5,  6  y  7 : 

Dia  5,  6  p.  m. :   Tifon  cerca  del  canal  de  Balintang,  moviendose  al  W. 

Dfa  6,  mediodia :   Tifon  al  W  del  canal  de  Balintang,  moviendose  al  W. 
Dia  7,  mediodia:   Tifon  al  NE  de  Paracels,  moviendose  al  W. 

TIFONES  DE  MARIANAS,  3  Y  ii   DE  OCTUBRE,   1909. 

Tifon  de  2  a  8  de  Octubre. — En  la  nota  ordinaria  del  tiempo  del  dia  4^  despues  de  situar  los 
dos  tifones  de  que  hemes  hablado  en  las  lineas  que  preceden^  se  anadio  lo  siguiente : 

Hay  indicios  de  un  tercer  tifon  en  los  alrededores  de  las  Islas  Marianas. 

Y  el  dia  8  se  hacia  de  nuevo  referenda  al  mismo  tifon  en  estos  terminos: 

Otro  tifon  lejano  se  hallaba  situado  aver  tarde  al  W  de  las  Islas  Eonm :  se  ha  movido  al  nordeste  y  su  centro 
demora  esta  mafiana  al  norte  de  dichas  islas. 

Hemos  de  confesar  que  era  entonces  imposible  con  los  pocos  datos  que  poseiamos  identijficar  los 
dos  tifones.  Posteriormente  con  las  observaeiones  que  fuimos  recibiendo  de  Marianas  y  los  mapas 
del  tiempo  de  Japon  vimos  que  efectivamente  un  tifon  habia  atravesado  el  dia  3  las  Islas  Marianas 

moviendose  al  WNW^  el  cual  despues  de  recurvar  en  los  alrededores  de  135°  Long.  E  y  25°  Lat.  N 
vino  a  pasar  en  la  segunda  rama  de  la  parabola  por  entre  Japon  y  las  Islas  Bonin^  durante  los  dias 

Teniamos  ya  trazada  la  trayectoria  probable  de  este  baguio^  cuando  recibimos  las  preciosas 

observaeiones  hechas  a  bordo  del  vapor  Supply  en  viaje  de  Guam  a  Yokohama,  las  cuales  la  con- 
firman  admirablemente.  Yease  la  ruta  seguida  por  este  vapor  en  la  lamina  XIY  y  algunas  de  sus 
observaeiones  en  una  tabla  que  acompana  el  texto  ingles.  Damos  al  Comandante  Sr.  E.  L.  Bisset 
las  mas  expresivas  gracias  por  la  atencion  que  tuvo  en  remitirnos  datos  tan  valiosos  que  con  razon 
creyo  habian  de  semos  utiles  en  nuestra  discusion  y  estudio  de  los  tifones  del  Extremo  Oriente.  El 

Supply  se  encontro  dos  veces  cerca  del  centro  de  este  tifon  en  las  dos  ramas  de  su  parabolica  tra- 

yectoria. 
Tifon  de  9  a  13  de  Octubre. — Eue  este  un  tifon  nniy  bien  desarollado  y  de  grande  intensidad, 

al  menos  mientras  demoraba  al  S  y  SW  de  las  Islas  Marianas.  Se  movia  entonces  al  NW  y  hubo 
de  deshacerse  con  toda  probabilidad  en  medio  del  Oceano  Pacifico  a  la  mitad  de  camino  entre  las 
Marianas  y  Liukiu.  La  intensidad  que  tenia  este  baguio  el  dia  11  la  demuestran  bien  los  vientos 
violentisimos  del  ENE  que  por  espacio  de  muchas  horas  se  observaron  en  Guam,  como  puede  verse 
en  ]a  tabla  de  observaeiones  que  damos  en  el  texto  ingles. 

El  Observatorio  de  Manila  anuncio  este  tifon  con  los  siguientes  telegramas: 

Dia  10,  5  p.  m. :   Tifon  al  S  de  las  Carolinas  Occi  den  tales;  direccion  desconocida. 
Dfa  11,  9  a.  m.:  Tifon  en,  6  cerca  de  las  Carolinas  Occidentales ;  direccion  desconocida. 
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Dia  12,  7.30  a.  m.:   Tifon  al  W  de  la  parte  sur  de  las  Islas  Marianas,  moviendose  al  NW. 
Dia   13,   10  a.  m.:   Tifon  W  de  las  Islas  Marianas,  moviendose  al  NW. 

Dia  14,  11  a.  m.:  Tifon  en  el  Oceano  Pacifico,  a  la  mitad  de  camino  entre  las  Islas  Marianas  y  Liukiu,  mo- 
viendose al  NNW  6  N. 

Dia  15,  mediodia:  Tifon  en  el  Oceano  Pacifico,  (i  la  mitad  de  camino  estre  las  Islas  Marianas  y  Liukiu, 
deshaci^ndose. 

DOS  TIFONES  EN  LUZ6N,  17  Y  18,  23  Y  24  DE  OCTUBRE,  1909. 

Si  parecidos  f ueron  en  su  trayectoria  los  dos  tif ones  que  en  la  primera  decada  del  mes  cru- 
zaron  el  canal  de  Balintang  en  direccion  al  Mar  de  China,  tambien  lo  fueron  los  que  atravesaron  la 
Isla  de  Luzon  por  el  norte  de  Manila  los  dias  17  a  18  y  23  a  24.  Ambos  desfogaron  con  gran 
violencia  en  las  provincias  que  se  hallaron  mas  cerca  de  sus  trayectorias :  pero  el  primero,  ademas 
de  que  era  de  muchisima  mayor  intensidad,  fue  acompanado  de  lluvias  tan  torrenciales,  al  menos  en 
algunas  provincias  de  Luzon,  aun  a  regular  distancia  del  vortice,  que  fue  causa  de  inundaciones 
verdaderamente  extraordinarias  y  pocas  voces  observadas  en  Filipinas.  A  esa  lluvia  e  inundaciones 
del  baguio  del  17  y  18  fueron  debidos  los  danos  incalculables  causados,  como  es  sabido,  en  el  famoso 
camino  de  Benguet  que  tuvo  que  cerrarse  al  trafico  publico  por-espacio  de  mas  de  dos  meses.  Y 
todavia  es  de  temer  que  gran  parte  de  las  reparaciones  hechas  en  este  tiempo  distan  mucho  de  tener 
un  caracter  estable. 

Dada,  pues,  la  importancia  de  estos  baguios  procuraremos  precisar  cuanto  podemos  sus  trayec- 
torias y  dar  abundancia  de  datos  e  ilustraciones  para  satisfacer  el  interes  que  en  ello  tendran  nues- 

tros  lector  es,  especialmentQ  los  que  mas  de  cerca  sintieron  los  destructores  efectos  de  estos  temporales. 

Tifon  de  13  a  20  de  Octubre. — Apenas  puede  caber  la  menor  duda  de  que  se  formo  este  tifon 

entre  Guam,  Islas  Marianas,  y  Yap,  Carolinas  Occidentales  y  casi  a  igual  distancia  de  amba.s  esta- 
ciones.  Asimismo  parece  bastante  cierto  que  se  movio  al  principio  muy  inclinado  al  W  y  paso 
por  el  norte  de  Yap  el  dia  14,  y  por  el  norte  de  Palaos  el  15.  Afortunadamente  tenemos  para  estos 
dias  observaciones  hechas  en  estos  tres  puntos  indicados,  las  cuales  damos  juntas  en  una  tabla  en 

el  texto  ingles.  En  Yap  tuvo  lugar  la  minima  barometrica  el  dia  14,  y  en  Palaos  el  dia  15,  so- 
l^lando  en  ambas  estaciones  vientos  de  entre  el  W  y  SSW.  En  cambio,  en  Guam  los  vientos  que 

habian  venido  del  S  todo  el  dia  12  por  efecto  del  tifon  de  que  hemos  hablado  anteriormente  comen- 
zaron  a  soplar  de  una  manera  estable  del  ESE  el  dia  13,  indicando  claramente  con  este  role  la 
existencia  de  un  nuevo  centro  ciclonico  al  SW  de  las  Marianas. 

La  existencia,  pues,  de  este  tifon  aparecia  tan  clara  desde  la  mahana  del  14,  que  el  Observa- 
torio  de  Manila  creyo  poder  enviar  a  Hongkong  etc.  este  aviso  de  tifon: 

Dia  14,  11  a.  m. :   Tifon  al  N  de  las  Carolinas  Occidentales;  direccion  desconocida. 

El  dia  15  se  envio  este  otro  telegrama  situando  el  vortice  al  E  de  las  islas  Visayas:         '• 
Dia  15,  mediodia:   Tifon  al  E  de  las  islas  Visayas,  moviendose  al  W  6  WNW. 

Desde  la  tarde  del  15  tuvo  lugar  un  cambio  bastante  notable  en  la  direccion  de  este  baguio, 
moviendose  al  WNW  proximamente.  El  16  se  veia  claramente  que  el  temporal  era  peligroso  para 

la  isla  de  Luzon  y  en  especial  para  las  provincias  del  norte  de  la  isla.  He  ahi  lo  que  a  este  propo- 

sito  se  decia  en  las  notas  ordinarias  del  tiempo  ̂ de  los  dias  16  y  17. 

Dia  16,  11.30  a.  m. :  El  tifon  continua  moviendose  al  WNW  6  W^NW.  Cruzara  probablemente  la  Isla  de 
Luzon  manana  por  la  tarde. 

Dia  17,  11  a.  m. :  El  tifon  se  esta  acercando  a  la  costa  oriental  de  Luzon.  Su  centro  se  halla  al  NE  de 

Manila  y  cruzard  la  Isla  de  Luzon  durante  esta  tarde  y  noche.  Las  provincias  mas  amenazadas  por  el  temporal 
son  las  de  la  Isabela,  Cagayan,  Union  6  Ilocos. 

Fijense  nuestros  lectores  en  la  trayectoria  de  este  baguio  en  la  lamina  XVI,  y  por  ella  recono- 
ceran  cuan  exactamente  se  verificaron  estas  predicciones  del  Observatorio. 

Yeanse  a  continuacion  los  avisos  de  tifon  que  desde  el  dia  16  se  cruzaron  entre  los  Observato- 
rios  de  Manila  y  Hongkong: 

Manila. — Dia  16,  9.30  a.  m.:   Tifon  al  E  de  la  parte  sur  de  Luzon,  moviendose  al  WNW. 
Dia  17,  8.30  a.  m.:   Tifon  al  NE  de  Manila,  moviendose  al  WNW. 
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Dfa  17,  6  p.  m.:   Tifon  cruzando  la  parte  norte  de  Luzon,  movi^ndose  al  WNW. 

Dia  18,  8  a.  m.:  Tifon  al  W  de  la  parte  norte  de  Luzon,  distancia  menor  de  100  millas,  moviendose  al 
WNW. 

Dia  18,  7  p.  m. :   Tifon  al  W  del  canal  de  Balintang,  moviendose  al  WNW. 

Hongkong. — Dia  16,  11.30  a.  m.:   Tifon  al  SE  de  Luzon,  moviendose  al  WNW. 
Dia  17,  11.30  a.  m.:  Tifon  al  NE  de  Manila,  moviendose  al  WNW. 

Dia  17,  8  p.  m.:  Tifon  en  el  norte  de  Luzon,  moviendose  al  WNW. 
Dia  18,  11.30  a.  m.:   Tifon  al  NW  de  Luzon,  moviendose  al  NW. 

Dia  19,  11  a.  m.:   Tifon  al  SSE  de  Hongkong,  moviendose  al  NW. 

A  fin  de  que  nuestros  lectores  se  puedan  formar  alguna  idea  de  la  intensidad  y  desarroUo 
que  tenia  este  baguio,  al  menos  cuando  llego  a  Luzon,  reproducimos  en  la  lamina  XVII  las  curvas 
barograficas  obtenidas  en  nuestras  estaciones  de  Aparri,  Laoag,  Tuguegarao  y  Yigan,  y  publicamos 
ademas  en  una  tabla  que  puede  verse  en  el  texto  ingles  algunas  de  las  observaciones  lieclias  en 
las  tres  primeras  que  son  las  que  se  hallaron  mas  cerca  de  la  trayectoria.  Y  aiin  para  que  se  vea 
mejor  la  grande  extension  que  tenia  en  este  bagaio  el  area  de  vientos  huraeanados,  damos  en  otra 
tabla  laar  observaciones  liechas  en  Sto.  Domingo,  Islas  Batanes,  en  Bolinao  y  en  el  observatorio 
Mirador,  Baguio,  estaciones  distantes  respectivamente  de  la  trayectoria  133,  140  y  120  millas. 

Dos  cosas  llaniaron  justamente  la  atencion  de  muchos  en  este  baguio  y  fueron  (1)  la  duracion 
extraordinaria  de  los  vientos  huracanados  y  (2)  las  lluvias  tan  abundantes  y  torrenciales  que  los 
acompaiiaban.  Lo  primero  fue  debido  a  la  notable  lentitud  con  que  avanzaba  el  baguio  mientras 

atravesaba  el  norte  de  Luzon.  Como  prueba  de  esto,  hemos  tomado  los  dos  puntos  de  la  trayec- 
toria en  que  se  hallo  el  vortice  a  la  menor  distancia  de  Aparri  y  Laoag,  y  calculado  la  velocidad 

de  traslacion  con  que  salvo  dicha  distancia.  La  posicion  del  vortice  en  estos  dos  puntos  era  121° 

35'  Long.  E  y  18°  08'  Lat.  N"  y  120°  55'  Long.  E  y  18°  28'  Lat.  N  respectivamente,  Tenemos, 
pues,  una  distancia  aproximada  de  43  millas.  Ahora  bien,  el  tiempo  empleado  en  recorrer  esta 
distancia  fue  cinco  horas  treinta  minutos.  Luego  la  velocidad  de  traslacion  en  esta  parte  de  la 
trayectoria  fue  algo  menor  de  ocho  millas  por  hora. 

A  esta  misma  lentitud  con  que  se  movio  el  baguio  debe  atribuirse  en  gran  parte,  no  preci- 
samente  el  que  las  lluvias  fuesen  en  algunas  partes  tan  abundantes  y  torrenciales,  sino  el  que  estas 
durasen  como  los  vientos  huracanados  por  espacio  de  tantas  horas.  La  cantidad  de  agu.a  caida 
en  Baguio  en  el  intervalo  de  24  horas,  6  sea  de  6  a.  m.  del  17  a  6  a.  m.  del  18,  es  la  mayor  que 

se  habia  registrado  hasta  ahora  en  Filipinas :  689.7  mm.  (27.15  pulgadas).  A  la  verdad  tenemos 
esta  cantidad  de  lluvia  por  tan  exorbitaute,  que  la  tendriamos  por  inverosimil  y  dudosa  si  no  la 
viesemos  atestiguada  por  observaciones  dignas  de  toda  confianza. 

Con  lluvias  tan  extraordinarias  y  de  tanta  duracion  no  es  de  maravillar  que  ocurriesen  en 
el  centro  y  norte  de  Luzon  las  terribles  inundaciones  que  hemos  mencionado  mas  arriba.  A  fait  a 
de  fotografias  de  las  regiones  mas  castigadas,  reproducimos  dos  que  nos  remitio  el  observador  de 
Dagupan  y  que  dan  una  idea  de  la  inundacion  alii  observada,  a  pesar  de  haber  distado  Dagupan 
del  vortice  unas  150  millas. 

En  la  lamina  XX  veran  nuestros  lectores  la  cantidad  de  agua  recogida  en  24  horas,  6  sea 

de  6  a.  m.  del  17  a  6  a.  m.  del  18,  en  los  pluviometros  de  las  estaciones  establecidas  en  Filipinas 
desde  las  Provincias  de  Tayabas  y  de  La  Laguna  hasta  las  Islas  Batanes.  Con  estos  datos  a  la 
vista  hay  que  confesar  que  la  distribucion  de  lluvia  dista  mucho  de  haber  sido  regular  y  mucho 
menos  proporcional  a  la  menor  distancia  del  vortice,  al  menos  si  consideramos  las  estaciones  que 
distaban  de  el  mas  de  15  6  20  millas. 

Segiin  hemos  ya  indicado,  las  estaciones  del  Weather  Bureau  que  se  hallaron  mas  cerca  de  la 
trayectoria  de  este  baguio  fueron  Aparri  y  Tuguegarao  en  la  Provincia  de  Cagayan  y  Laoag  en 
la  Provincia  de  Ilocos  Xorte.  En  x4parri  y  Laoag  fue  el  pluviometro  arrancado  y  llevado  por  el 
viento  6  la  corriente,  haciendose  por  lo  tanto  imposible  saber  la  cantidad  de  agua  caida  durante 
este  tifon.  Ademas  en  Aparri,  lo  mismo  que  en  Vigan  y  Baguio,  unicas  estaciones  al  norte  de 
Dagupan  provistas  de  anemografo,  sufrio  este  desperfecto,  y  asi  no  podemos  tampoco  precisar 
la  fuerza  que  alcanzo  el  viento  en  lo  mas  fuerte  del  temporal. 



METEOROLOGICAL  BULLETIN.  365 

En  el  Mar  de  China  sintio  la  violencia  de  este  bagnio  el  vapor  Ruhi  en  viaje  de  Hongkong 
a  Manila.  Observose  la  minima  barometrica  a  6  y  7  a.  m.  del  18  con  vientos  violentisimos 

(fuerza  11)  del  WSW  y  grande  oleaje  del  E'N^E  cuando  se  hallaba  el  barco  al  W  de  Bolinao 
y  entre  los  meridianos  118°yll9°E. 

El  Capitan  del  vapor  Zafii'o,  que  en  viaje  de  Manila  a  Hongkong  logro  fondear  en  la  vecina 
colonia  antes  de  mediodia  del  18,  termina  sus  observaciones  hechas  durante  la  travesia  con  est  a 
nota :  . 

Al  amanecer  del  18  el  tiempo  presentaba  un  aspecto  muy  amenazador  muy  lejos  liacia  el  ESE  y  un  grande 
oleaje  proeedente  del  centro  del  tifon  venia  de  la  misma  direccion.  Este  oleaje  era  muy  notable,  continuo  y 

regular  constituyendo  fuera  de  Hongkong  una  senal  precursora  mas  de  30  horas  antes  que  desfogara  el  temporal. 

El  baguio  atraveso  el  Mar  de  China  conservando  la  direccion  al  WNW,  pero  con  mas  velo- 
cidad  que  al  cruzar  la  Isla  de  Luzon,  y  penetro  en  el  Continents  al  W  de  Macao  la  noche  del 
19  al  20,  despues  de  haber  cinizado  cerca  por  el  Sur  de  Hongkong  donde  los  vientos  de  la  parte 
del   Este   alcanzaron   la   maxima   velocidad   de    75  millas  por  hora. 

Tifon  de  22  a  26  de  Octubre.— -La  violencia  de  este  baguio  se  dejo  sentir  principalmente  en 
la  Isla  de  Catanduanes  y  en  las  Provincias  de  Ambos  Camarines,  Nueva  Ecija,  Pangasinan  y 
norte  de  Zambales.  Aunque  en  estas  regiones  los  vientos  fueron  huracanados  y  destructores,  con 
todo  ni  en  su  intensidad  ni  en  su  duracion  y  menos  en  la  extension  del  area  por  ellos  perjudicada 
pueden  compararse  con  los  del  baguio  del  17  y  18.  En  otras  palabras^  este  baguio  del  23  y  24, 
aunque  bien  formado,  no  era  del  tipo  del  anterior,  sino  de  un  caracter  mucho  mas  benigno  y 
menos  formidable.  Cuanto  al  punto  de  origen  de  este  tifon,  puede  decirse  que  aparecio  el  dia  18 

en  forma  de  depresion  en  las  Carolinas  Occidentales,  no  lejos  del  meridiano  145°  E.  Probable- 
mente  hasta  el  dia  21  6  22  no  adquirio  el  desarrollo  que  tenia  al  llegar  a  Filipinas,  sino  que 
continuaba  siendo  una  simple  depresion  de  poca  importancia.  Los  barometros  de  Yap  no  subieron 
francamente  hasta  el  22  cuando  el  baguio  se  hallaba  ya  al  este  de  las  Visayas,  en  los  alrededores 

del  meridiano  130°  E. 
He  ahl  los  avisos  de  tifon  enviados  por  el  Observatorio  de  Manila  a  Hongkong  etc.,  los  dias 

18,  20  y  22 : 

Dia  18,  7  p.  m.:   Tifon  en,  6  cerca  de,  las  Carolinas  Oceidentales ;  direccion  desconocida. 
Dia  20,  11  a.  m. :   Tifon  en,  6  cerca  de,  las  Carolinas  Oceidentales;  casi  estacionario. 

Dia  22,  3  p.  m. :  Tifon  en  el  Oceano  Pacifico,  a  la  mitad  de  camino  entre  las  Carolinas  y  Filipinas,  movien- 
dose  al  W  6  WNW. 

El  23  poj-  la  manana  se  veia  ya  claramente  que  el  tifon  amenazaba  atravesar  la  Isla  de  Luzon 

por  el  N^  de  Manila  y  asi  se  dijo  en  la  nota  ordinaria  del  tiempo  de  dicho  dia: 
Dia  23,  11.30  a.  m. :  El  tifon  que  se  hallaba  ayer  tarde  al  este  de  las  Visayas  demora  esta  manana  al  este 

del  Sur  de  Luzon,  moviendose  aparentemente  al  WNW.     Probablemente  pasara  maSana  por  el  norte  de  Manila. 

En  una  tabla  que  acompaiia  el  texto  ingles  podran  ver  nuestros  lectores  algunas  observaciones 

hechas  los  dias  23  y  24  en  Yirac,  Catanduanes,  en  San  Isidro,  Provincia  de  Nueva  ficija,  y  en  Da- 
gupan,  Provincia  de  Pangasinan.  Segtin  ellas,  el  vortice  paso  muy  cerca  por  el  N  de  Catanduanes 
entre  2  y  5  p.  m.  del  23,  muy  cerca  de  San  Isidro  y  tambien  por  el  nortel,  entre  4  y  5  a.  m.  del  24, 
y  muy  cerca  de  Dagupan  por  el  sur  a  eso  de  7  a.  m.  del  mismo  dia.  La  direccion  del  baguio  era 

entonces  casi  NW^W  y  su  movimiento  de  traslacion  notablemente  grande.  Esta  extraordinaria  velo- 
cidad  la  hemos  hallado  considerando  los  cuatro  puntos  de  la  trayectoria  mas  cercanos  a  Virac,  Ati- 
monan,  San  Isidro  y  Dagupan.  Las  distancias  respectivas  que  separan  estos  puntos  son  133,  88  y 

49  millas.  Ahora  bien,  el  vortice  salvo  estas  sucesivas  distancias  en  9^  40°",  4^  10*'',  y  2^'  30°".  De 
donde  se  movia  con  una  velocidad  media  de  13.8,  21.1  y  19.6  millas  por  hora  respectivamente. 

En  las  Laminas  XXII,  XXIII  y  XXIY  reproducimos  algunas  fotografias  que  podran  dar  a 
nuestros  lectores  alguna  idea  de  los  efectos  del  temporal  en  Dagupan  y  Villasis.  Este  ultimo  pueblo 
esta  situado  a  17  millas  al  ESE  de  Dagupan.  Agradecemos  a  nuestro  Observador  de  Dagupan  y 
al  Sr.  Ponciano  Fernandez,  Maestro  de  la  Escuela  Publica  de  Yillasis,  su  amabilidad  en  enviamos 
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estas  vistas  para  uso  de  nuestro  Bureau.  Segiin  los  registros  del  anemografo  de  Dagupan,  entre  7 
y  8  a.  m.  del  24  las  rachas  de  viento  alcanzaron  por  espacio  de  varies  minutos  la  velocidad  de  114 
kilometres   (71  millas)   por  hora. 

Los  telegramas  que  se  cruzaron  entre  Hongkong  y  Manila  desde  el  dia  23  son  como  siguen : 

Manila. — Dia  23,  ILIO  a.  m.:   Tifon  al  E  de  la  parte  sur  de  Luzon,  movi^ndose  al  WNW. 
Dia  24,  5  a.  m. :   Tifon  al  N  de  Manila,  moviendose  al  WNW. 

Dia  24,  2  p.  m.  Tifon  al  W  de  la  parte  norte  de  Luzon,  distancia  mayor  de  100  millas,  moviendose  al 

WNW'. 
Hongkong.— Dm  23,  11.45  a.  m. :   Tifon  al  SE  de  Luzon,  moviendose  al  WNW. 
Dia  24,  11.45  a.  m.:   Tifon  cerca  de  Bolinao,  moviendose  al  WNW. 

Dia  24,  6  p.  m.:   Tifon  al  NW  de  Luzon,  moviendose.  al  WNW. 

Dia  25,  11  a.  m.:   Tifon  al  SSE  de  Hongkong,  moviendose  al  WNW. 
Dia  26,  mediodia:   Tifon  al  W  de  Hongkong,  moviendose  al  NW. 

El  dia  24^  por  la  tarde,  se  encontro  cerca  del  vortice  al  norte  de  la  trayectoria  el  vapor 
Biihi,  cuyas  observaciones  incluimos  en  una  tabla  en  el  texto  ingles. 

El  25  se  incline  el  baguie  algo  mas  al  X  y  el  26  per  la  maiiana  penetraba  en  el  Continente 
moviendose  al  parecer  al  NNW  6  N:|^W 

EL  TIFON   DE   MINDANAO  Y  ANN  AM,  26  DE  OCTUBRE  A  i.°   DE  NOVIEMBRE,   1909. 

Aunque  per  falta  de  cemunicacion  expedita  con  la  Isla  de  Mindanao^  el  Observatorio  de  Ma- 
nila no  pudo  anunciar  este  ultimo  tifon  del  mes  de  Octubre  hasta  que  se  hallaba  ya  en  el  Mar  de 

China  al  SW  de  Luzon,  con  tode,  es  cierto  que  se  forme  en  el  Pacifice  y  que  al  penetrar  en  la  parte 
sudeste  de  la  Isla  de  Mindanao  a  mediodia  del  27  causo  en  varies  pueblos  perdidas  materiales  de 
mucha  censideracion. 

Veanse  a  centinuacion  los  interesantes  dates  que  temames  de  una  carta  del  E.  P.  Bernardino 
Llobera,  S.  J.  Misionere  de  Caraga : 

En  27  de  Octubre  tuvimos  un  baguio  que  paso  por  el  Sur  de  Caraga  (126°  34'  Long.  E,  7°  18'  Lat.  N). 

Los  pueblos  del  norte  de  Caraga  apenas  sintieron  nada.  En  Caraga  solo  tumbo  saguings.  En  Manay  (126°  32' 

Long.  E,  7°  10'  Lat.  N)  tumbo  el  tribunal,  varias  casas  y  muclios  arboles;  en  Zaragoza  (126°  32'  Long.  E,  7°  06' 
Lat.  N)  casi  medio  pueblo;  en  Santa  Cruz  (126°  31'  Long.  E,  7°  03'  Lat.  N)  dicen  que  apenas  quedaron  casas  y 
casi  lo  mismo  en  Tarragona  (126°  28'  Long.  E,  6°  59'  Lat.  N)  y  Mati  (12^°  14'  Long.  E,  6°  56'  Lat.  N).  La 
calzada  esta  interrumpida  por  los  muchos  arboles  caidos.  El  26  comenzo  a  soplar  viento  norte  que  obligo  al 

vapor  de  D.  Simeon,  que  estaba  aqui  fondeado,  a  levar  ancla  y  marcliarse  a  Baganga  (126°  32'  Long.  E,  7° 

30'  Lat.  N).  A  eso  de  la  1  de  la  tarde  del  27  el  viento  rolo  al  E.  A  la  1  y  media  al  SE  y  a  las  3  al  S.  El 
barometro  bajo  aqui  a  los  751  mm.  Las  olas  en  estas  penas  subian  a  unos  5  metros.  Gracias  a  Dios  que  lo 
fuerte  del  temporal  solo  duro  aqui  cosa  de  H  horas.     Las  plantaciones  de  abaca  lian  quedado  casi  destruldas. 

El  diametro  de  este  baguie  era  muy  reducido^  al  menes  mientras  atravesaba  la  Isla  de  Min- 
danao, por  entre  las  estacienes  de  Cagayan  de  Misamis  y  Cetabate^  Dapitan  y  Zambeanga.  En  el 

Mar  de  China  parece  adquirio  alguna  mayor  extension,  notandose  bien  su  intluencia  en  Manila  asi 

en  los  vientes  bien  entablades  del  2.^  cuadrante  come  en  las  demas  cerrientes  atmosfericas. 
El  dia  30  se  envie  a  Hongkong  etc.  este  aviso  de  tifon : 

Dia  30,  11  a.  m.:   Tifon  en  la  parte  S  del  Mar  de  China,  moviendose  al  W. 

Y  en  las  notas  ordinarias  del  tiempo  de  los  dies  31  de  Octubre  y  1.^  de  Koviembre  se  decia  lo 
siguiente : 

Dia  31  de  Octubre,  11.40  a.  m.:  La  depresion  6  tifon  mencionado  en  los  dias  anteriores  continiia  moviendose 
al  W  y  se  acerca  a  la  region  meridional  de  Annam. 

Dia  1.0  de  Noviembre,  11.30  a.  m. :  La  depresion  6  tifon  del  Mar  de  China  ha  penetrado  en  la  parte  meri- 
dional de  Indochina  entre  Tourane  y  Cap  Saint  Jacques  moviendose  al  W. 

Del '  Observatorio  de  Hongkong  recibimos  estos  telegramas : 

Dia  30,  11  a.  m.:   Tifon  al  NW  de  la  Isla  Palawan,  moviendose  al  WNW. 
Dia  31,  1  p.  m.:   Tifon  al  E  del  S  de  Annam,  moviendose  al  WNW. 
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Suponiendo  que  siguio  este  baguio  la  misma  direccion  en  toda  la  porcion  de  su  trayectoria 

comprendida  entre  el  sudeste  de  Mindanao  y  Annam^  puede  decirse  que  se  movio  al  WNW  proxi- 
mamente. 

Habiamos  terminado  ya  este  trabajo  sobre  los  tifones  de  este  mes  de  Octubre^  cuando  recibimos 
de  M.  J.  Perra^  Director  del  Servicio  Meteorologico  de  Indochina^  multitud  de  observaciones,  notas 

e  isobaras  referentes  a  los  mismos  y  preparados  para  este  observatorio  por  M.  Beljonne,  Meteorol- 
gista  Auxiliar  del  Observatorio  de  Phulien.  Kos  complacemos  en  manifestar  a  entrambos  nuestro 
mds  sincero  agradecimiento  por  su  bondad  en  seguir  f avoreciendonos  en  esta  materia. 

De  los  tres  tifones  que  penetraron  en  Indochina,  el  mas  notable  por  su  intensidad  y  efectos 
destructores  fue  sin  duda  el  del  31.  Con  los  dates  suministrados  por  Phulien  queda  confirmado  lo 

que  deciamos  arriba  acerca  de  la  mayor  extension  que  adquiro  este  baguio  en  el  Mar  de  China. 
Para  que  se  vea  esto  mas  claramente  damos  en  la  lamina  XXY  la  distribucion  de  isobaras  a  2  p.  m. 
del  27  y  10  a.  m.  del  31  cuando  el  vortice  se  hallaba  en  Mindanao  y  en  Annam  respectivamente. 
Y  aun  debemos  advertir  aqui  que  a  10  a.  m.  del  31  el  tifon  habia  disminuido  de  una  manera  muy 
notable  en  intensidad.  Si  nos  hubiese  sido  posible  trazar  las  isobaras  unas  pocas  horas  antes  cuando 
el  vortice  demoraba  en  el  Mar  de  China  cerca  de  la  costa  de  Annam,  el  contraste  entre  la  forma 

que  presentaba  este  baguio  el  27  y  la  que  tenia  el  30  y  primeras  horas  del  31,  hubiera  sido  sin 
duda  mucho  mayor. 

La  disminucion  de  intensidad  que  acabamos  de  indicar  y  juntamente  lo  poeo  que  avanzo  el 
baguio  entre  7  y  10  a.  m.  del  31  lo  prueban  evidentemente  los  hechos  siguientes: 

(1)  La  minima  barometrica  se  observo  en  Nhatrang  a  6^  45"^  a.  m.  del  31  subiendo  despues 
rapidamente  el  barometro  como  si  se  alejase  el  vortice.  Sin  embargo,  a  10  a.  m.  cuando  el  baro- 
metro  habia  subido  ya  de  734.7  mm.  a  744.7  mm.  el  viento  era  todavia  I^E  lo  cual  indicaba  que  el 

vortice  no  se  ale j  aba  cottio  parecia  indicar  la  curva  barograiica,  sino  que  permanecia  aiin  hacia  el  Sur 
de  la  estacion. 

(2)  Asimismo  en  Padaran  los  vientos  soplaban  aiin  del  W  a  las  10  a.  m.  del  31,  lo  cual  suponia 
el  vortice  hacia  N^NTE  de  aquella  estacion  confirmando  perfectamente  la  posicion  indicada  por  los 
vientos  NE  de  Nhatrang. 

(3)  Los  vientos  fueron  en  ISThatrang  huracanados  y  destructores  cuando  soplaron  del  N,  pero 
disminuyeron  considerablemente  en  fuerza  al  rolar  al  NNE  y  NE,  lo  cual  es  imposible  explicar  si 

si  no  es  suponiendo  que  el  tifon  empezo  a  rellenarse  rapidamente  en  cuanto  penetro  en  el  Conti- 
nents. 

Vamos  a  terminar  incluyendo  aqui  una  nota  inter esante  que  sobre  este  tifon  escribio  M.  Yersin, 

Jefe  de  la  estacion  meteorologica  de  Miatrang  y  que  M.  Beljonne  ha  tenido  la  bondad  de  remitirnos 
juntamente  con  una  copia  de  la  curva  barograiica  de  aquella  estacion. 

Por  este  tiempo  (30  de  Octubre,  9  a.  m.)  observamos  grande  oleaje  en  el  Mar  con  cielo  cubierto,  viento 

ligero  del  W  y  barometro  anormal.  Despues  de  media  noche  la  curva  baragrdfica  se  mantuvo  horizontal,  des- 
pues de  8  a.  m.  manifesto  tendencia  k  bajar,  y  bajo  luego  continuamente. 

Durante  la  tarde  grande  oleaje  en  el  mar,  cielo  cubierto  y  vientos  ligeros  del  WNW. 
A  las  10  p.  m.  el  viento  comenzo  d  soplar  en  chubascos  acompanados  de  lluvias.  La  bajada  del  baroraetro 

era  cada  vez  mds  pronunciada. 

A  media  noche  estaba  el  barometro  k  749.0  mm.  y  continuaba  bajando  k  raz6n  de  unos  3  mm.  por  hora. 
El  mar  tumultuoso,  los  chubascos  aCiunentando  en  violencia  por  momentos.  El  viento  sopla  del  WNW  hasta  4 

a.  m.  en  que  rola  al  NW.  Entre  2  y  5  a.  m.  observe  varios  relampagos  por  los  cuadrantes  1°  y  2°.  Un  trueno 
no  distante  se  dejo  oir  a  4.50  a.  m. 

A  las  5.30  a.  m^  habfa  ya  suficiente  luz  para  poder  observar  el  cielo :  las  nubes  corrian  del  N  con  gran 

velocidad.  Los  chubascos  eran  ahora  tan  violentos  que  arrancaban  arboles  y  destechaban  las  casas.  Un  tejado  de 

planchas  de  hierro  que  servia  de  proteccion  k  los  botes  de  la  Residencia  fue  llevado  todo  entero  k  la  distancia  de 

una  manzana  viniendo  k  dar  contra  algunas  casas  de  indigenas  que  destruyo  por  completo. 

A  las  6  a.  m.  desfogaban  chubascos  furiosos  del  N.  Las  nubes  convergfan  de  todos  los  puntos  del  hori- 

zonte  hacia  una  regi5n  del  cielo  senalada  por  una  claridad  al  SSE  de  Nhatrang  y  k  unos  30°  sobre  el  hori- 
zonte.  Uno  podia  distinguir  claramente  como  las  nubes  subian  del  horizonte  y  avanzaban  hacia  dicha  regi6n 
cuando  en  Nhatrang  en  cambio  se  movian  de  norte  k  sur.  En  el  punto  de  convergencia  debla  hallarse  el  centro 
del  tif6n. 
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A  las  6.45  a.  m.  alcanzo  el  viento  su  maxima  violencia.  Pero  afortunadamente  esto  duro  poco,  pues  amaino 
la  fuerza  del  temporal  en  cuanto  rolo  el  viento  al  NNE  y  NE. 

La  minima  barom^trica  se  registro  S.  6.45  a.  m.  siendo  su  lectura,  hechas  las  debidas  correcciones,  734.7 
mm. 

En  Suoi-Giao  parece  haberse  sentido  el  tifon  con  mas  violencia  aun  que  en  Nhatrang:  en  el  tiempo  de  su 

mayor  furia,  a  eso  de  7  a.  m.,  un  gran  ntimero  de  arboles  "Heveas"  fueron  troncliados  6  arrancados  de  raiz. 
Una  ola  ciclonica  hizo  subir  el  rio  Suoi-Giao  como  nvmca  se  habia  visto  antes.  La  inundacion  i\i6  com- 

pleta  en  muy  poco  tiempo  entre  7  y  8  a.  m.,  cuando  el  temporal  comenzaba  a  amainar,  y  duro  unas  12  horas. 

El  llmite  norte  del  tifon  parece  haber  sido  entre  Ninh-Hoa  y  Varella.  Ninh-Hoa  sufrio  mucho  asf  como 

tambien  Hone-Cohe.  Mas  al  norte  no  hubo  apenas  mas  que  lluvias  pesadas  que  fueron  causa  de  inundaciones. 
Hacia  el  sur,  sufrieron  mucho  Camraigne  y  Bangoi.  Yo  creo  que  el  vortice  paso  por  encima  6  muy  cerca  de  estos 

puntos.     En  Phanrang  parece  que  el  tifon  fue  de  poca  importancia. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.^ 

[<^=14»  34'  41"  N;  X=120*  58'  33"  B;  barometer  above  »ea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 
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= P"  a.  po  p. 
=°a. 

11  =  a. 
11=0  a. 
=  a.  0"0«p. 

^oa.Z-pp. 

#a  p./-a.  Op. 

=°  d  a.  #  p. 

=°  a.  0°  p. 

=  •  T  ̂ ^  ̂   p. 

=  a. 

=°  a.  •  /-o  p. 

#  /■  a  ̂   p. 

=°  a.  d  p. 

#  =°  a.  a?  p. 

d°  =0  a.  •  p. 

=°  a.  d^*  0  p. 

do  a.  #0  p. 

=°a. 

=°  0  a. 

8   
SW WSW 

4.7 

16 

.3 

1.1 
22.4 

4        
5   W  quad. 

SW  quad 
SE  quad. 
WSW,  N 

N 
WSW,  N 

N  quad. ESE 

6         
7  —    _ 
8   
9 

2.3 

10   
11   

1.8 

.1 12   
13   W         :  132.5 

WSW         137 
WSW         127.5 

W  by  S       212. 5 
WSW         918.5 
SW           775.5 
SW           209 

WSW         138 
Variable    i    91.5 

E,  WSW    1  139 

14   
15   
16   
17        

.5 
1.9 

3ft  7 
6.1 

18-    _ 
19             
20   
21   Cu. 

SE     <^"' 

.8 
22   
23-         __ N 

SE ESE 
ENE 
ENE 

Variable 
ESE 
E 
E 

467 665 
271.5 
123 
111 
129.5 
136 
253.5 

179.5 

N 

SE 

SE 

VW  by  W 

Fr.-:^ 

N. 

Cu. 
Cu. 
N.-ci 

Cu.-l 

Fr.-IN 

Cu. 
Cu. 

14.5 

53.6 
.3 

.8 

1.1 

24- 
25   
26   
27         __ 
28   
29   
30   
31   

Mean   

-1  266.7 

25.4 
7.2 

5  12 161  00 Total     
165 

Departure  from 
normal   

i 

1 

+83.6 

+  .6 

11  ''1 

26  '^ 

 
 

1 

1 

••     1 

1 

1  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
2  These  values  are  taken  from  Instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[<^  =  9'*  38'  N;  X=123**  51'  E;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied,   —1.86  mm.] 

Day. 

10 
11 

12 13 

14 
15 

16 
17 
18 19 
20 
21 
22 23 

24 25 

26 

27 28 29 

30 

31 

Mean 

Total 

mm. 

Ibl.  75 
57.74 
57.77 
57.24 
56.60 
57.36 
57.95 
58.64 
58.44 
57.93 

57. 37 
58.63 

58.37 
57.31 

56.14 
55. 19 
54.94 
55.37 

Temperature. 

°C. 

26.9 27.7 27.8 i  26.8 28 

27.6 
27.8 27 

26.5 
26.7 
27.7 
27.5 26.8 

27.5 
27.5 

28.2 
28.5 
28.1 
28.7 28.6 

27.9 
28.4 27.8 

28.1 
27.4 
26.4 
26.8 

27.1 
27.3 

27.4 
27.6 

757.26 27.6 

30.7 
30.5 
30.9 
30.4 

31 31.7 
30.7 
31.6 
30.3 
32.6 
31.5 
31.3 

32.4 
32.9 
32.8 
32. 8 

31.2 
32.1 
33.7 
32.8 

34.4 
34.7 
31.7 

30.2 31.3 
29.1 

31.3 
29.1 
31.6 

33.1 

33.4 

31.7 

23.2 25.7 

25 24.3 
25.8 

24.9 
24.9 

22. 2 
22.2 22 

23.6 
22.4 
23.5 
23.7 
22.4 
23.8 

26.7 24.8 
25.6 

24.7 
24.3 
23.8 
25.1 
26 

24.1 
24.1 

24.2 
24.5 

24.2 23.7 
23.9 

p.  ct. 
81.5 
74.4 

76 78 

74.5 
77.2 

78.3 
79.8 

84.2 

82 

81.8 

79.3 

80.8 

82 79.4 
77 

75:7 77.8 

77.2 77.5 

81.5 77.3 
78.7 

77.4 
81.7 

86 

83.5 
80.8 
83 
78.5 
79.7 

Wind. Clouds. 

24.2     79.4  I 

Prevailing 

direction. 

SE 
SE,  SW 
sw,  ssvv 

SW 
sw SSW,  SE 

SE 
SE,  SSW Variable 

Variable 
Variable 

SE 
Variable 
NNE,  SE 

Variable 

SSW SSW 
SW,  SE 

SE,  WNW NNE,  SE 

SE 

Variable 

SSW 
SE NWquad. 

N,  8E Variable 

SE Variable 
Variable 
Variable 

Amount 

(mean) 

Prevailing  form  and  its  direction. 

Lower. 

3.7 
2 
2.5  i 

2  i 

1.7 
1.3  I 

1.3  1 1.8  i 

1.2 1 

1.3 

1.5  ' 

1.5  i 
1.5  I 3.3  ! 

•  1.-5  i 

1.7  i 

1.3  ■ 

1.8  ; 

1.8  ' 

2.7  i 

1.8 

1.7 

1.3  ; 

1.7  ; 

2.5  ! 

1.5 
2 

1.5  I 

Upper. 
0-10. 

8.8 
Ci.-S. 

8 Ci.-S.,  A.-S. 

9.8 

A.-S. 
8.5 

A.-S. 
8.5 

Ci.-S. 

9.2 

Ci.-S. 

8.8 

Ci.-S. 8 Variable 

10 

A.-S. 
9 Ci.-S.,  A.-Cu. 

7.3 

Ci.-S. 6 

Ci.-S. 

7.2 

Ci.-S. 

5.8 

Ci.-S.               SW 
6.5 

Ci.-S. 
9 

Ci.-S. 

8.7 

Ci.-S. 
8.2 Ci.-S.            NNE 6.5 

Ci.-S.            ENE 

5.8 

Ci.-S. 

1.9 

9.; 

10 

9. 1 

9"
 

9 
10 
9.! 

I  Ci.-S. 

i  Ci.-S. 

j  Ci.-S. 

I  Ci.-S. 

I  Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 

NNE 

E 

SSW 

SSW 

Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu.-N. Cu.-N. 

Cu.-N. Cu. 

Cu.-N. 

SW 
SW 
SW 
SW 

SW 
SW 

SW 

SW 

Cu.-N,    W  quad. 
N.  SW,  NW 
Cu.-N.  ESE 
Cu.  E 
Cu.-N.  NNE 

Cu.,  Cu.-N.        E Cu.  E 
Cu.  SW,  NNE 

SW 
SW 

SW 

NW 

SW,  NNW 
Variable 

SW 

Cu, 
Cu. 
Cu. Cu. Cu. 

Cu. 

Cu.-N SW 
NE Cu.-N. 

Cu.-N. Variable 

I  Variable Cu.-N. Cu.-N.  SW,  ENE Cu. 
Cu. 

02  S 

Miscellaneous. 

d°a. 

•  a. 

do  p. 

•^O^  <,-^p. 

f<T°p.. 

d  a.  p. 

•  P- 

d  a.  p. 

i°p. 

#-a. 
2.3  !  dp. 

doa. 

E  L_- 

SURIGAO. 

[</,  =  9*'  48'  N;  \  =  125'*  29'  B;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  —1.86  mm.] 

mm. 

°C. 
°C. 

OC.   \P.ct. 

0-12. 0-10. 

i 
j  mm. 1 Ibl.  53 26.8 

31.7 
23.7 84.2 W 0.3 7.5 

Ci.,  Ci.-S, 
NNE 

S.-Cu.,  Cu. W  !  17,5 

<,  n.^p. 
2 57.51 27.3 32,2 23.8 

82 
SW .3 

9.3 Ci.-S, NE Cu. 
SW  1   

#  a,  112  0  p. 
3 57.26 28.3 32.6  1  25.7 

75.8 w 
.7 

9.5 
Ci.-S, 

NE Cu. SW  1   

-CL2  a,  0  <,  p. 

4 56.56 27.4 30,4 
25,9 78.1 SW,  wsw 

.8 

8,8 
Ci,-S. 

N.-cf. wsw  !   
poa. 5 56.34 28.6 33,3 

24.5 
73.5 wsw .8 

7,3 

Ci.-S. 

SE 

Cu. 
SW  i   

112  a.  ̂   p. 

6 57.30 28.6 
32,5 26.4 

75.8 
sw,wsw 

.8 

8.2 

A,-Cu. 

SW 

Cu. w  1   

u^  a. 

7 58. 22 27.4 
32,5 24,1 82.5 Variable 

.3 

8.5 

Ci.-S, 

NE 
Cu. 

■SW  !   

n.^  a,  <|°  p.  Qa.p, 

8 58.70 
58.44 

27.3 

26.1 

33 
32,3 23,5  j  80.1 

23.2  i  83,2 

WNW 

W 

.2 

.2 

7,5 
7,3 

A.-Cu. 
A,-Cu, E 

E Cu.-N, 
Cu.,  S.-Cu. 

SW 

SW 

n^a.OT  <i°p. 

9 1 
=  a.f^T«°P. 10 

57. 64. 1  27. 1 32,7 22,7  i  79,8 W 

.5 

0 

A,-Cu. 
E 

Cu.,  Cu.-N 
W  j   

nPp. 

11 57. 51 27.5 32, 2 
23,5 82,8 NE  quad. 

.5 

4,2 
Ci. NE  !  Cu. SE  1   

<  a.  p,  p°  p. 12 58.76 27.4 32,5 23.6 82,7 Variable 

.3 

3.5 

Ci. 
NW  1  Cu. 

NE  j   
112  a. 

!          13 
58.44 26.2 31.5 

23,8 88,3 
NNE,  N     : 

.4 5,2 
Ci. 

1  Cu. 
NNE  1    8.4 

n.^  d°a,  0#p. 

14 
57.30 26.3 30.4 23,1 87.8 

NbyW,NNE' 
,2 

2.5 

Ci,,  A.-Cu, 

NE 

Cu. SE  i   

n-  a. 

15 
55.92 

27 
32.1 

22,9 
81.3 W  by  N .2 4 

Ci, 

ENE 
Cu. 

N  '    1,8 
112  a,  0  p. 

16 54.61 28.1 31,5 
25,1 

78,7 sw,  WSW 

1,6 
8 

Ci,-S. 
N Cu. 

SW  1   da,  Oa.  P- 

17 54.56 
29.3 

33,5 27. 5 71,2 SW,  SSW 2,4 7.3 
Ci,-S. 

N 
Cu. 

SW      

Oa. 

18 55.86  !  28.5 33.9 24.6 73.7 Variable 

.3 

4.7 
Ci.-S. 

N Cu. SW  ;   

n°-p. 

19 56.63  !  27.1 32.9 24 
82.5 

NNE,  WNW 

.3 

3.7 
A,-Cu. 

N 
Cu. 

SW  i   

n°si.p. 

20 
57. 77  1  27. 1 

31.4 23.5 83.2 WNW 

,2 

'            4.2 
A.-Cu, 

NE 

Cu.-N, 
E  i    1,5 

na. 

21 
58.58  i  27.1 

31 

24.5 
86.2 

NW,  N 
.2 

4,8 
Variable 

N,-cf. 

N  1    4,6 

#  jCl2  a. 

22 ■57.62  1  27.1 32.2 24 82.7 W ,8 

8,2 
Ci.-S, E Cu, NW  i   

•  a.  ̂ ^•^T^P. 

23 

56.48  !  28.2 
32.3 

25,4 

78 

S,  SW 1.3 
9.7 

Ci,-S. 
N.-cf. 

SW  1     1 
m  <,2a.  u^p. 

24 58.22  I  26.9 31.4 25,4 

87 

WNW .1 
9,3 

Ci.-S. 
N 

Fr.-N, NW  ;  14.5 d#a.do  <,2p. 25 
58.97 

27 

31 

24,4 87.5 E,  ENE      1 .5 / 
A.-Cu. 

NE 

Cu. 
E       8.4 

da. 

26 58. 58 25.8 28.2 23,5 91.3 NE 

,3 9,2 
Ci.-S. 

E 
Fr.-N, 

E     36,1 
#  a.  p.  ̂   p. 27 

57.14 26.3 
30.2 

23,2 89.6 
NE 

1.7 9.3 Ci, E 
Fr.-N. 

ENE     24, 4 

#2  a.  p. 

!          28 
57.48 27.2 31.1 

24.1 83.5 E           ; 

■  .  7 

8.7 
A,-Cu, 

E Cu. 

SE 

£I°p. 

29 
58. 25 

26.5 31.8 23.7 87.5 
EbyN      i 

.2 
8,8 

A,-Cu, 

SE 

Cu. 

E 
25,4 

£12  a.  02  d  p.^ 

30 
58.20 26.4 30.4 

22.9 
87.2 E           t 

,4 

6 
Variable 

Cu. E #0  a.  n°  p. 
31 

Mean 

Total 

58. 67  1  27 31.8 22.8 
83.2 

NE  quad.    | 

1 
,8 4.8 

Ci, 

Cu.           E ENE 6.4 

112  a.  p. 

757.45  j  27.3 
31.8     24.2 82.3 

.6 

6,8 

  !_ 

1            i            1 151 

^  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CEBU. 

[0  =  10*  18'  N;  X  =  123*  54'  E;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  —1.84  mm.] 

t 
i 

Temperature. 

P  P 

Wind. Clouds. 

Miscellaneous. Day. 

d 

aS 
a      a 
■g    i  B Prevailing 

direction. 
Force 

(mean). 

Amount 
Prevailing  form  and  its  direction. 

(mean). !          Upper. Lower. 1 

1 
2 
3 
4 
5 
6 
7 
8 

1? li 
13 
14 15 

16 17 

18 
19 20 
21 
22 
23 
24 

25 
26 

27 28 

29 

30 
31 

Mean 

Total 

mm. 
757. 81 
57.41 
57.32 
56.75 
56. 61 
57.38 

58.27 
58.84 
58.61 
57.65 
57.61 

26.5 

27.2 27.1 
26.7 
26.9 27 

27.3 
27 26 

26.1 
26.9 

29.9 
30 
30 

29.1 
30.5 
30.5 31.5 
31.9 
29.1 
30 
30.5 

24.1 23.8 

23.5 24.8 
24.5 
25.2 
23.4 
23.9 
24.5 
24.3 
23.7 

P.ct 
78.3 
70.5 
72.8 
73.9 
74.3 

72 75.8 77.8 
83,8 
82.5 
78.7 

SSW,  s 

SW  quad. 
W,  SW 
SW 

SW  quad. 
SW 
SW s 

SW Variable 

E,  NE W,  E E 

E,  W W 

W,  WSW W 
W 

Km.p.h. 

7.2 11.6 10.3 

9.4 9.7 
10.3 
7 
6.5 
4.7 

5.4 6.5 

7 

9.3 7.8 
5.8 

8.8 
15.7 10.1 

0-10. 

6 

6.2 7.5 6.7 
7 

6.7 
5.8 
6.3 
6.5 

6.2 3.5 

Ci.-S.                 E 
Ci.-S. 

Ci.-S. 
Ci.-S. 
A.-Cu.               W 
A.-Cu.               W 

Ci.-S. Ci.-S.                 N 
Ci.-S. 
Ci.-Cu.             SE 

Ci. 

Cu.      WSW,  SW 
Cu.                 SW 
Variable    WSW 
N.-cf.          WSW 
Cu.-N.            SW 
S.-CU.               W 
Cu.                 SW 
Cu.           S,  SSW 
Cu.       W,  WNW 
Cu.              NNW 
Cu.           NNE,  E 

mm. 

12.2 

3.7 
14 

6.1 

! 
n  =°  a.  O  ̂ °  • 
n.^  m°  a.  0°  p. 
n=°0°a.  #p. 

-a=°d  a.  <;  p. 

#a.p.ii=°r3<i 

n  =°  do  a. 

n  =°  a.  oo  p. 

ii=°a.O  <)•?.' 

Ji^a.#<^p.r3  ' 

ii2=°a.rii°«<,pJ =°  a.  0°  <,  p. 

i 

W                     6.7 i 
57. 88 
58.62 
57. 85 
56.34 
57.90 
58.70 
58.28 
57.27 
57.48 
58.17 
58.11 
58.62 

27.3 

26.6 
27.1 
27.7 
27.8 
27.7 
27.1 

27 
28 
26.6 
27.1 
26.9 

31.2 31 
31.5 
30.5 
30.9 

32 30 
30.6 
30.7 

31.4 
30.4 

31 

23.7 
23.9 
23.1 
25.5 
25.3 
25 
23.9 
24.7 
25.6 
24.8 

23.7 24.4 

76 
82.2 75.3 
75.6 
75.7 
76.7 
78.2 
78.2 
72.1 
79.6 
73.4 
75.2 

SE 
S 

SSW,  s 

SW 
S  quad. ENE 
NE  quad. 

NE 

S  quad. SE 
E 
E 

5.4 
5.5 
5.9 

11.5 
9.9 
6.9 
7.9 

14.5 
12.3 
4.5 

3.7 
4 

5.3 
8.5 

8.2 6.2 6.8 

8.2 8 

8.2 
6.8 

7.2 

Ci. Ci. 

Ci.-S.                 E 

Ci.-S. 
Ci.-S. Ci.-S.  Ci. 
Ci.-S. 
Ci.-S.                 E 
Ci.-S. 
Ci.-S. Ci. 

Ci. 

Cu.         N  quad. 
Cu.                    N 
Cu.   *     N  quad. 
Cu.                 NW 
Cu.                 SW 
Cu.                    E 

Cu.,  Cu.-N.        E Cu.                ENE 
Variable         SE 

Cu.,  Cu.-N.        E Cu.                     E 
Cu.                     E 

3.8? 
6.1 

"Ts" 

'io'i' 

1.8 
1 

:::::: 

i^  OO  a.  O  <  p. ii=°a.  #°r2p. 

ii=°a. 

=°a.#p. 

V.L/  p. 

vi>'  n  a.  <,  p. 

n  a.  #  p. 

pp. 

•°  a.  r^  p. 

6.4 

<,  p. 

757. 80 27 30.6 24. 3 76.5 
8.4 

6.5 

r     ■■■ 

1 1 1 

ILOILO. 

[^  =  10*  42'  N;  X=122*  34'  B;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, 

-1.84  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
16 
17 
18 
19 20 
21 
22 
23 
24 25 

26 

27 28 

29 
30 

31 
Mean 

Total 

mm. 

°a 

758 26.2 
57.88 

24.6 

57.45 26.2 

57.02 

25.8 

57.03 25 

57. 42 
26.1 

58.60 
26.3 

59.02 26.6 
58.76 26.6 

57.86 
26.3 

57.59 27.2 
58.83 27.2 
58.70 27.5 
57.78 27.2 
56.56 27.2 

55.45 
27.4 

54.52 28.2 
55.68 27.5 

56.89 
26.7 

58.13 
26.9 

59.10 
26.9 

58.44 27.2 
56.51 26.4 

57.70 
26.7 

59 
26.9 

58.68 27.4 

57.39 27.6 

57.21 
26.8 

58. 22 
26.7 

57.95 
27 58.56 
27.7 

30.9 
28.4 28.5 
28.5 
28.2 
27.5 
29.5 

30.1 30.7 
30.5 
32.4 
31.2 
31.9 

32 
32.4 
30.5 

30 
30.4 29.9 
30.6 
32.4 
32.7 
29.2 
29.9 
30.8 

32 31.7 

31 32.1 
31.6 
31.6 

°C. 

23.5 
23.5 
23.3 23 

22.2 
23 
22.6 24 

23.8 23.6 
24 
23.5 
24.2 
24.5 
22.8 

24.4 
25 
24.5 
24.1 
24 
23.8 
23.5 
24 
23.9 
24.2 
24.4 24.6 
24.6 
23.8 

2i 24.6 

P.ct. 

84.4 
94.2 
85 88.8 

91 86.2 
85.2 
85.3 

82 86.3 81.8 

81.7 

81 

83      i 

80.7 
81.2  I 

78      I 83 
87.8 
85 

86.2 
83.7 86.7 
86.3 

86 
81.2 81.8 
82.5 

84 

79.6 75.3 

i  Km.p.h. 

0-10 

NE,  E 
6.6 

8.8 

SW 

10.3 9.7 

SW 
21.2 

10 
SW 16.5 9.8 

SW 
10 

SW 10 

SW 
11.2 

7.5 

SW 

!          8 / 
E 4.4 9.5 

NE,  SW 5.6 8.8 

NE  quad. 
7.3 

6.7 NE  quad. ;        9.8 4.2 

N,  E 9.2 

'    4.3 

NE 
7.9 5.3 NE 
6.2? 5.5 

W,  SW 

11 

7.5 

SW 
32.6 7.3 

SW 22.4 8.8 

SW 
13.2 

8.5 
SW 6.2 

3.5 Variable 
5.1 

5.3 NE 
5.3 6.3 

SW 8.6 
8.8 

SW 
12.3 

9.2 
.   SW 5.9 6.8 

NE 11.3 7 NE 
16 8.5 

Variable 
10.2 

8 
E 

6.9 

9.2 

NE 

10.4 
7.7 NE,  N 11.1 

6.7 

3.3'   d 

757.68  I  26.8  |  30.6 ..8  i  84 10.8 

7.6  j 

mm. 

Ci.-S. Cu. 
13 

Ci.-S. Cu.-N. 

41.1 

Ci.-S. 
Cu.-N. SW 

56.1 

Ci.-S.  • 

Cu.-N. 
SW 

19.3 

Ci.-S. Cu.-N. 

SW 
82 

Ci.-S. Cu. 22.1 

Ci.-S.,  A.-Cu. 

Cu. 

Ci. 
Cu. 

i.5 
A.-Cu. 

NE 
Cu. 

NW 1 A.-Cu. 

NE 

Cu. 

.5 

A.-Cu. 
E Cu. 

5.6 Ci. 
Cu. 

NE Ci. Cu. 

NE,  ENE Ci.-S. Cu. NE 

3.3 

Ci.            ESE.  E Cu. 
NNE 

Ci.-S.. 

E Cu. 

Ci.-S. Cu. 

SW 

.5 

Ci.-S. Cu. SW 
20.1 

Ci.-S. 
Cu.-N. 

SW 

4.8 

Ci. Cu. 

SW 

A.-Cu. 
Cu. NE 

8.9 

Ci. Cu. 
N 

Ci.-S.,  A.-Cu. Cu. 

NW 

15 

Ci.-S. 
Cu.-N. SW 

5.6 

Ci.,  A.-Cu. Cu. 
.8 

Ci.-S. 

.E 

Cu. 

NE 

4.8 

Ci.-S. 
Cu. 

ENE 
13.7 

A.-Cu.,  Ci.-S Cu.-N. 
E 

4.1 

A.-Cu. 

Cu. 
SE 

19 A.-Cu. 

Cu. 
NE Ci. 

Cu. 
N 

TO#p. •  a.  p.  o  p. 
•  a.  p.  T  p. 
•  a.  p.  O  p. 

•  r^a.p. 

•  Ta.     . 

r^  a.  <|  p. 

r^^p. djp. 

TO«p. 

d  a. 

p. 

i  a.  <^  p. 

112  a. 

<i  n  a.  O  a.  p. 

•  a. 

•  a.  p.  O  p. 

#a.  p. 

<p. 

-Q.2  a.  T  •  O  p. <p.      ̂  

i3.  C  a.  d  #  p. 

•  a. 

dT  <,P. 

•  Op. 

<j  d  a.  T  •  <,  P- 

•  O  a.  d  p. 
•  op. 

<p. 

<,  p. 
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ORMOC. 

[0  =  11**  00'  N;  X  =  124**  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

Temperature. a^ Wind. 
Clouds. 

Day. 
i  a 

a 

5| 

Prevailing  form  and  its  direction. 

0  <B 

Miscellaneous. 

i   ̂ 1 

a ►>  w Prevailing Force 
Amount 

c^.ti 

X c 

<^^ 

direction. 
(mean). ^mean). 

1 

^r 

£ 
C       1       03 

S s Upper.                     Lower. 

l'^ 

mm. 

°c. 
°C. 

°a 

Per  ct. Km.p./i. 

0-10. 

! mm. 

1 757. 78 24.7 29.5 21.3 

89 8,  SSE 
4 7.3 Ci.-S. Cu.-N. 

18.3 

-Q-  =°  a.  r^  <,  p. 

2 57.54 26.2 29.4 
22.9 

85.4 S  quad. 
6.8 9.3 Ci.-S. Cu.-N. 

SSW 

7.1 

^2(1— o^oa.^p. 

3 57. 42 26.5 29 23.3 82.8 S 
8.9 

10 

Ci.-S. Cu.-N. 
SW 

19 

=°jr^a.  #a.p.d 

4 56. 68 27.3 29.3 24.9 79.8 

ssw 
11.3 

10 Ci.-S. 

1  Cu.-N 

wsw 
1.8 

-°  a.  ̂   ̂  

5 56.67 26.4 30.5 23.2 82.3 Variable 
8.4 9.7 

A.-Cu. 
NW 

Cu.-N. w,  wsw 
10.7 

=°  a.  O  •  d  p. 

6 57.24 27.1 30.4 23.8 

80.2 E,  SSW 
9 9 

A.-Cu. 
W  by  N 

Cu. 

w^sw 

=°  a.  <,  p. 

7 58.16 27.6 
30.9 

23.8 
77.2 SE  quad. 6.5 

7.3 
A.-Cu. 

W 

Cu. 

w 
8 58.77 25.9 30.5 23.4 

88.5 
SSE,  N 1.9 

6.5 

A.-Cu. 

NE,  NW 
Cu. SW 

.5 

==°  r3  a.  d  <  p. 

9 58.63 26.1 30.6 23.4 
82.2 

N 
4.8 

8.7 

A.-Cu. 
E 

Cu.-N. 
.8 

=o  d  a.  <j  p. 

10 
57.56 25.4 29.4 

22.6 
90.9 

S,  N 

2.9 

9.2 
Ci.-S. 

Cu.-N. 
NNW 

4.8 
d  =°  a.  p.  T  ̂   < 

11 57.60 26 31.3 21.1 
86 SSW,  8 4.2 4.7 

A.-Cu. 

NW  ;  Cu.-N. 

ESE 

=°  a.  T  ̂   p. 

12 
58. 62 26 32.2 20.9 

84 

N 3.9 
4.2 

Ci.-S. 

i  Cu.-N. 

E 
-a  =°  a.  I  a.  p. 

13 
58.44 25      i  31.2 21.4 

88.2 
N,S 

2.7 
o 

Ci.-S. Cu.-N. NE .3 
14 57.27 25.7 32.2 21.2 

80.7 
N 4.1 3.8 Ci. 

E     (;u.-N. 
E 

5.6 £L=°r>%°&.  <^  p. 

15 
56.06 

25.6 
32.7 

21.1 
85.5 Variable 

4.6 7.5 
Ci. 

Cu.-N. 
N 3 

n.  =°  a.  ̂   p. 

16 
54.83 26.9 

31 

23.6 84.5 W 

4.8 

8.2 Ci.-S. 

'  Cu.-N. 

W  by  N 

d  =  p  a.  ̂   p. 

17 54.11 29.1 32.5 27.5 73.7 
SSW 

22.8 
9 Ci.-S. 

N     Cu.-N. 
SW 

=°  a.  <  o?^  p. 

18 

55.68 27.6 32. 4 
24.7 

81.2 SSE,  SSW 
12.9 8.7 

Ci.-S. Cu.-N. 

SW 

=°  a. 

19 56.68 26.2 31.5 23.3 

84.8 
Variable 3.9 5.7 A.-Cu. 

SW     Cu.-N. 
6.4 

=°a.  r^^-  ̂ Tp.  • 

20 

57.85 26 31.6 
21.9 

83.5 Variable 
3.9 

6.7 
A.-Cu. N     Cu. NNW 25.1 

n.  =^  a.  #  r^  T  < 

21 
58.56 26.5 33.2 

22. 7 
83.3 Variable 

4.3 
4.5 

Ci. Cu.-N. 

XI  ==>  a.  T  <  ̂°  p. 

22 
57. 78 26         31. 3 21.1 

84.2 NW  quad. 4.2 7.5 

Ci.-S., 

Ci. Cu.-N. 

N,  NW  '  74.7 

xi=°a.i-3°<o#p. 

23 

56. 40 23.9  ;  26 
22.3 

95.3 Variable 
5.4 

10 

Ci.-S. Cu.-N. 
W     39.1 

O  =  •^  T  <  ̂ 24 57. 92 27.2  i  30.9 24.2 84 
SE  quad. 7.5 9 A.-Cu. 

S,  SSE 
Cu.-N. 

S       4.8 
<,  =°  a.  ̂ o  p. 

25 

58.68 26. 7  !  -32.  5 
22.9 

82 

Variable 5.9 

5.7 

A.-Cu. 

E,  NE 

Cu. 
E  i   

=°  a.  <,  p. 

26 58.40 26.5  j  31.8 

23 

83 Variable 3.9 7.7 
Ci.-S. 

SE 

Cu.-N. 
NE 18.5 

=°  a.  r2  #  p. 

27 
57.36 25.8  !  31.3 23.1 

86.2 NEquad. 6.1 9 
A.-Cu. 

E 
Cu.-N. 

E 
30.2 T  a.  =°  #  d  a.  p. 28 

57.31 27.8  i  31.9 23.5 75.8 SE  quad. 7.6 
9.2 Ci.-S. SSE Cu.-N. 

ESE =°a. 

29 
58.15 27.1  1  31.6 23.7 79.3 Variable 

4.1 
8 A.-Cu. ESE 

Cu. 

SE,E 
^o  =o  a.  ]-2  <^  p. 

30 57.  94 27.2  i  33.1 
22. 8 76.3 

E,  SSE 
6.8 

5.3 
Ci. 

N  1  Cu. 
ENE,  E  !   

=°  a.  <  p. 

31 58.49 25.7  1  32.8 20.9 83.3 Variable 
4.1 5.8 

Ci. 
N  1  Cu. 

E,  ENE  1   =^  a. 

Mean 757. 44 26.4  '  31.1 
22.  9 

83.3 6.2 

7.  5 

Total 

■ 
  270.7 

t 

TACLOBAN. 

[0  =  11*  15'  N;  X  =  125''  GO'  E;  barometer  above  sea,  5.5  meters;  gravity  correction  not  applied, — 1.82  mm.] 

mm. 

°a  : 

°C. 

°C. 

Perct. 

0-U. 
0-10. 

mm. 

1 Ibl.  70 26.5 
33 

22.  9 
86.2 W  quad. 

0.7 

l.b 

Ci.-S 

ESE Cu.-N.                W uy-  a.  p.  1"  p. 
2 57.46 

27.7 
31.7 

23.8 
77.2 

W  quad. 

'     .7 

7.2 Ci.-S. E Cu.-N.          WSW 

^  2   ̂ O  a^     ̂     p_ 

3 57. 20 27.5 31.4 24. 4 75.5 
Variable 

.5 

8.7 
Ci. 

cu.,  CU.-N.  wbvs 5.6 

O^  a.  #  p. 

4 56.39 27.4 30.5 
23.6 77 

SW 

.7 

8 

Ci.,  Ci.-S. 

Cu.-N.               W 

•  a. 

5 56.43 
27.5 31.9 24.6 76.7 

SW 

.8 8.5 

Ci.,  Ci.-S. 

E 

Cu.              W^SW 

14 

•  d  r^°  p. 6 57.10 27.6 31.8 24 

76 

WSW 

.5 

7  7 A.-Cu. 

SW Cu.                     W^ 7 
58.25 

28.4 32. 5 23.8 
72.2 SE  quad. 

7 8 

A.-Cu. 

SW 

Cu.                  SW 9.i 
8 59.10 

26.1 31.3 
23.4 89.6 WSW .3 9 Ci. CU.-N.,  N.   N,NNW 11.7 #  a.  p.  r^  p. 

9 58.53 26.6 

31 

23.5 
83 

W 

.8 

7.8 Ci. s Cu.-N.        N,NW 

10 57.  74 26.1 31.3 23.4 87.2 NNE 
1 6.7 Ci.-S. s S.-Cu.,  Cu.-N.    N 

d  a.  ̂   p. 

<^#°a. 

11 58.01 
27 

30.9 23.9 84.8 SE 1 
5.8 

Ci.-S. WNW 
Cu.,  Cu.-N.      SE 

.8 
12 59.16 

27.3 
32.5 

23.6 

82 

N,W 

1 
2.8 

Fr.-Cu.     E  by  N 

=  112  a.  d  p_ 

13 58. 71 26.  5 30.4 24.1 86.3 NW  quad. 

.8 
3.7 

Ci. 

Cu.,  Cu.-N.    NE 
3.6 

^"  •  O  a.  <,  p. 

14 
57. 58 27.2 32.6 

24 
82.8 

WNW 1 3.8 Ci. Cu.          N  quad. -J2-2  a.  r^.  O  2  <^  (J  p 

15 
55.99 27.5 32.6 24.3 

80.7 
WNW 

1.2 

6.7 
Ci. s Cu.         N,  NNW i -Q-2  a.  ®°  #  p.O- 

16 
54.39 28 32.6 25.2 77.7 W  quad. 1.5 

7.5 

Ci. 

SE 

Cu.                 NW 

O'  a.  p. 

17 53.76 

29 

34 
25.8 64.2 SW  quad. 

1.3 

6.8 
Ci. E Cu.                  SW 

O^ap. 

18 
55.66 28.6 

33. 6 25.4 
74.1 

S,SE 

1.2 

5 
Ci.-S. 

NE S.-Cu.            SSW 
112  a. 

19 56.68 
28.2 

32.5 
24.5 79.5 Variable 

.2 

4.5 Ci. NE Cu.                  SW 

112  a.  <,  p. 

20 57. 91 
28.3 

34.5 25 
78.8 

W,  NNE 

.5 

3.8 Ci.-Cu. 

SE 

Cu.-N.               N 

112   ̂    p_ 

21 
58. 91 

26.8 

34 
25 84.3 WNW 1.3 

4.5 

Ci. 
Variable      NNE 1 

-ci^  a.  #  O  p. 

22 
57.80 

27 

32.4 24.4 
84.5 WNW,  NW 

1.7 

7 
Ci.-S. 

S 
Cu.,  Cu.-N.  NNE 

35.9 

£l-  a.  •  p. 

23 55. 87 ?4  7 26.5 23.5 91.2 Variable 
1.3 

10 

N.                       W 50.3 

<  a.  #2  a.  p. 24 58. 22 
27.5 32 23.5 83.3 SSE 

.5 

7.5 Ci.-Cu. 
NNE 

Cu.                  SSE 

5.8 

25 59.39 27 
32 

23.8 83.8 
SSE 

.8 

6.3 
Ci.-Cu.,  A 

-Cu. 

Cu.                    SE 2 
J-^  a.  #  a.  p. 

26 
59 

27.3 32.8 24.6 
81 

Variable 

.  7 

/ 
Ci.,  Ci.-S. 

Cu.-N.                 E 

1          27 
58.18 26.9 

32 
24.3 83.3 ENE 1 8.5 Ci.-S. Cu.-N.,  N.          E 18.3 

#  a.  p. 
1          28 

58 27.6 31 24.2 
83.2 

ESE,  SE 1.8 8.5 Ci.-S. 

NNE 
Cu.-N.               SE 

#  O  a.  d  p. 
i          29 58.56 26.8 31.3 

24.7 85.5 Variable .8 
8.7 

Ci. Cu.-N.            ESE 

.X.2  da. 

'          30 58.81 25.8 
31.1 

23.5 
83.8 Variable 

.  / 
6 

Ci.-S. 
N Fr.-CU.,  N.  SE,  SSE 

7.4 #  dp. 1          31 59. 12 
27.5 

31.8 23.5 80.4 Variable .0 2.7 
Ci.-S. 

Cu.                   NE 
£L  -  a. 

Mean 

Total 

757. 60 27.2 31.9 
24.1 

81.2 .9 
6.7 

166. 5 

1              1                          i 
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CAPIZ. 

[0  =  11*  35'  N;  X  =  122^  45'  B;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.81  mm.] 

9 10 

11 
12 
13 
14 
15 16 

17 18 

19 20 

21 
22 23 

24 25 26 

27 

28 29 
30 
31 

Mean 

Total 

Temperature. 

27.1 
25.5 
25.7 
25.5 
26.5 
26.3 

27 26.5 
25.6 
26.5 
27.6 

27.4 
28 

28 28.2 27.7 
28 

28.3 

27 
27.2 27.6 

27.7 26 

26 

27.6 
27.6 
27.8 

27.6 
26.8 
26.2 

27.4 

30.7 31.1 
29.5 

30.4 
31.7 29.7 

31.8 
30.8 
29 

30.8 
31.3 
30.9 

31.1 
31.2 
31.5 
31.3 

33.4 
34.2 
32.2 
31.2 

31.6 
31.7 27.8 

29.9 
31.2 
30.9 

31.3 

30.7 
31.5 
29.7 

30.8 
27 

31 

2   .  Wind 

|I  I   

-h"^  I  Prevailing 

^^  ;   direction. 

I 
Clouds. 

P.ct. 

87.5 

93.2 
91.3 

92 

90 

90.8 
88.3 

88.7 
93.5 
91.3 

88.2 88 

85.3 86.8 

87.3 
86.3 
84.2 
90.2 
87.7 

88.5 
88.2 95.2 
92.3 

88.2 

87 83.7 
84.2 
89.2 
90.3 87 

88.8 

W 

NW,  SE  , SW,  E 

SE  quad. 
SE,  W Variable 

SW  quad. NE,  N 

NW,  NE 
Variable 

NE 
NE 

N.  NNE 

N,  NE 
N,  NNW WNW,  W 

SW SW 
SSW 

NW,  N 

NW 
N,  NW W 
SW,  w 

ENE,  NE 
NE 
NE 

NE  quad. 

E,  NNE 
NE Variable 

Force 

(mean). 

0-12. 

0.7 

Prevailing  form  and  its  direction. 
Amount 

(mean). 

.2 

.3 

.5 

.8 

.5 1.2 

.5  : 

1.5  : 

.7  ! 

.3 

.8  : 1.8 
1    ; 

0-10. 

7.2 7.2 
8.8 

10 
9 
9.3 7.8 
7.3 

9.2 9.5 
6.5 
4.5 
4.7 
5.7 
6.7 

^9.3 

7.8 

8 5.8 

3.3 
4.5 

6. 
10 
9 6.5 

8.2 8.2 9.7 8.8 

8.7 

7.2 7.6 

Upper. 

Lower. 

Ci.-S. 

Ci. Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. Ci.-S. Ci.-Cu. 

Ci.-S. Ci.-S. 
Ci.-S. 

Ci. 
Ci. 

Ci.,  Ci.-S. Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci. 

Ci.-S. 
Ci.-S. Ci.-Cu. 

Ci.-S. 

Ci.-S. 

NW 

SW 

SW 
SW 

SW,  N 

,  Cu. 

NE 

SE 

NW 

SE 
NE 

SE 

Cu. 
N. 

Cu.-N. 

N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu. 
Cu. 
Cu. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. Cu.-N. 

Cu. 
Cu. 
Cu.-N. N. 

Cu.-N. Cu. 

Cu. 
Cu.-N. 
Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N., 

E,  NE 

NE,  W 

SW  quad. 
NE,  S 

N 
N.       NE 

W,  N 

E 
E 

NE 

NE 
N 

NW,  N 

SE,  W 
S 

SW,  N 

SE 

E 
N NW 

S,  E 

S 
E 
E 

SE 

SE,  S 

S 
Cu.      SE 

•^B 

.S.S 

'3 '5b 

P3 mm. 
52.1 

19.6 

4.8 

3.8 

9.4 

2 

4.1 
19.6 
26.1 
8.7 

21.1 

5.6 

53.1 
15.2 
15.2 
3.3 41.1 1.8 

13 2.3 

11.2 
17.2 

Miscellaneous. 

da.  #»  ̂ p. 
=°  a.  •  p. 

=°«a. 

^  a.  p. 

f^o 

a. 

o°l p.  •  a.  p. 

#-a 

•  p. 

#^a 

mmv- 

•  a. 

<l1).  ra.  p 

•  <, 

•  a. 

<°p. 

<,^P 
<^  p. 

<i  P- 

•'a 

d°p. 

^"P 

•  Tp. 
n.  a. 
•^  r^'^  a.  r^o  p. 

•  O  a.  p. •  a.  p.  <,  r3°  p. 

•^Op. 

•  a. 
•  p. 

•  a. 

•  r^°p. 

•  a.  0°  •  p. 

362.5 

CALBAYOG. 

[<^  =  12'*  04'  N;  X  =  124*'  36'  B;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  —1.80  mm.] 

mm. 

°C. 
°C. 

°C. 

Perct. 

0-12. '      0-10. 

mm. 
1 757. 91 

25.9 
31.2 

22.1 
86.5 N 

'  1 

1            6.3 
Ci.                      E 

S.-Cu. 
NE  i    0.5 

07  n  a.  <,  p. 

2 57.46 27 31.2 
23.1 

83.2 SW 
1.7 

7.3 
A.-Cu. S.-Cu. 

SW 

7.6 
da.  <,  p  p. 

3 57.25 27.6 29.5 25 
81.3 

SW 
3 

9.7 

A.-Cu. S.-Cu. Fr.-N.  SW 
4.6 

P°d#p.'^
 

4 56.54 
26.9 29.7 23.6 

85.7 
SW 

3 
1            9.8 

A.-Cu. 
Fr.-N. 

SW 

39.1 •°  a.  O  P^  p. 

5 56.46 27 
30 

25.1 
85      i SW 2.3 

9.8 

A.-Cu. 
Fr.-N. 

S.-Cu.  SW 
35.3 

p  a.  p. 
6 57.12 

27.5 
30.4 

25 
83 WSW,  SW 

2.5 9.2 

A.-Cu. S.-Cu. 

SW 
.8 

D  a.  D°  D. 7 58.44 
28.4 

32.7 

24.8 77.2  1 

SW 1.3 
!            7 

A.-Cu.            NW 
S.-Cu. 

SW 

— ---i     <L   a-  p. 

.  3  1  T  =  a.  <  p. 7.9     <  #a.  da.  p. 

1      1  d  a.  •  T°  ̂ .  D. 

8 59.08 26.6 29.7 24 87.2  : Variable 

.5 

i            9.5 
Ci.-S. 

S.-Cu. 

9 58.90 25.6 27.5 
23.5  1  91      1 

N,  W 
1 1            9.2 

A.-Cu. S.-Cu. 
w 10 

57. 95 25.1 30.5 22.7  i  91.5  i Variable 

,  7 

7.3 A.-Cu. S.-Cu. 
N 11 

58. 29 
25 

30 22.4  i  92.3  1 N 1 
1            4.3 Ci.-S. 

S.-Cu. 

ESE  ;  14      j  112  a.  #  T  <  'p. 12 59.47 25.5 31.7 21.2     89.2 N 1 
2.5 A.-Cn. 

S.-Cu. 
El    1.5  1  n^a.  D°To>,  n. 13 

58.94 26.3 32.9 22.2  i  87.8  ! N 

1.2 
3.7 

Ci.-S. 

Cu.,  Cu.-N.     NE  !  10.9  1  112  d  ̂ o  -T-  ̂ -  I 14 
57.85 26.7 

33 
23.1     84.8 N 

1.2 

4.3 Ci. 

Cu. 

NE  '   i  r^oa.d  <,  p. 15 
56.27 27.2 33.5 23       i  82.5 N .8 5.8 Ci.-S. 

S.-Cu. N,  NE  i   !  Oda.  ̂   p. 16 
54.48 26.8 

31.4 23.1  \  85.8 
W,  N 

2.3 
7.7 

Ci.-S.               NE S.-Cu. W  ;    3. 8  !  O  a.  p  p. 17 
53.47 28.8 30.5 26.7  i  74.8  1 

SW 
5.2 

8.3 
Ci.-S. 

S.-Cu. 
SW  :   i  /'°a.  p.  ep. 18 

55. 61 29.4 32.2 

27.5     74.5  '' 

S  quad. 
2.5 

7.7 Ci.-S. 
S.-Cu. 

SSW    i   : 

19 
56.84 28.1 32.9 

24.4     81.2  i Variable 

1.2 

3.3 
Ci. S.-Cu. __„  _    <  p. 

20 58.09 27.4 32.5 23.6     84.8 N 

.8 

3.3 
Ci.-S. Cu. 

N   :   :    X  p. 
21 59. 19 26.7 31.7 23.6  !  87.5  i N 1 3.5 Variable 

Cu. 
NE       7.6  I  ii#  a.  07  p. 

22 58.17 26.1 
30.3 23      '  89.5 N 

.8 

7 
A.-Cu. 

S.-Cu, 

NE     32.3  1  112  a.  %o  ̂   p 
23 

55.30 25.7 27.7 24         91.7 SW  quad. 3 10 

A.-Cu. 
N. 

W     27. 7     /-o  #  a.  p.  vx.  p. 24 58.19 26.3 30.4 23.9  )  89.5  1 SE  quad. 
1.2 

8.3 Ci.-S.,  A.-Cu. 
S.-Cu. 

S       5.3  1  T#°u.  <G  p. 
25 

59. 54 
26.8 

31.1 23.4 89 Variable 

1.2 

7.2 
A.-Cu.              SE S.-Cu. ESE  :     5. 6  1  r^  T  d  #  07  ̂  26 

59. 24 
26.8 33.6 23.1 86.7 N 

1.2 

5.3 
Ci.-S. 

S.-Cu. E'    1      iv37iia.  d<,viyp. 
27 58. 63 26.5 

32.4 24 89.2 

NE 

1.5 
8 

Ci.-S. 
S.-Cu. E     11. 2  i  0°  p  p.  o7  d  a.  p. 28 

58.10 
27 

31.9 23.3 

86 

Variable 1.3 
8.7 

A.-Cu.              SE S.-Cu. 
SE  1   !  T°vvp. 29 

58.91 25.1 31.7 
23 92.7  1 

Variable .8 

9.2 

A.-Cu.                E  , S.-Cu. 
SE  1 33.3  :  #2r^o7p. 

30 58.71 26.4 32.9 

22.8     84.5  ' 
N 

1.2 
6.7 

Ci.-S.                       ■ 
S.-Cu. 

E       1      1  vi^  a.  t)0  Q7  ̂ ,  D. 
31 59.22 26.4 32.7 22.5     84.3 

N,  E 
1.3 5 

Ci.-S. 

S.-Cu. 
E 

2.8 

^  n  a.  p°  o7  p. 

Mean 757. 73 26.7 31.3 23.6     85.8  ;. 1.6 

6.9  ̂  

1 

  ______ Total 
  !   j_ 

----| 

 
 j 

255.1 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

LEGASPI. 

[0=13*  09'  N;  X=rl23**  45'  B;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 

Temperature. Wind. 
Clouds. 

1=^ 

Day. ^  i '  i 5s 
Prevailing  form  and  its  direction. -^  tao  1     Misi-ellaneous. 

{3 

d  1  ̂  .§ 

'^B 

Prevailing 
direction. 

Force 

(mean). 

Amount 

(mean). ^.5  i eg  : 

oH 

0) 

as       :      .r^ S 

Per  ct. 

0-10. 

Upper. 

Lower. 

S'S; 

mm. 

°c. 

Km.p.h. mm.  1 
1 757. 40 28      i  32.7  ,  23.5 

78.5 ENE 4 
Ci.-S. 

ESE Cu.   i  Oa. 2 56.80 27.2  i  33      '  23.1 82.2. 
W  quad. 

6 
Ci.-S. 

Cu.-N.            SW 39. 4     do  #o  a.  ̂   p. 

3 56.38 25.7 29.5 23.5 
90.7 W 6.8 9.7 Ci.-S. 

Fr.-N.             SW 53. 8     T  a.  <;2  p.  0  a.  p 
4 55. 65 25.8 29.9 

24 

90.2 

sw 
7.6 8.5 

Ci.-S. 
Fr.-N.          WSW 

20.8     #a.p. 

5 55.20 26.2 30.9 23.9 89.5 wsw 9.8 8 Ci.-S. N.        WSW,  SW 
6.6     d^a.  #p. 

6 56.12 26.6 31.1 24.4 88.8 wsvv 
8.1 

7.3 
Ci.-S. Fr.-N.          WSW 

14. 7     d  #  a.  <,  p. 

7 57.78 
27.1 

32 
24 

84.2 
sw,  w 5.6 

9.2 

Ci.-S.,  A 

-Cu. 

N.                 WSW      ^°p. 
8 58.50 26.8 

81.7 25 
85.2 

w 3.9 9 
A.-Cu. 

SE 

N.                 WSW 
8. 4  1  #  a.  p. 

9 58.24 
25.8 30.8 22.9 86.8 wsw 

6.2 9.2 

A.-Cu. 
NE 

Fr.-N.         WNW 
4.8  1  #Td  ̂ p. 

36. 3     d  #  a.  r^  d2  p. 
10 

57.24 
26.3 

30.2 23.1 
88.5 

E,  ENE 

5.5 

6.3 

Ci.-S.,  Ci 
N. 11 

12 

58 
59.20 

27.8 

28 
31.1 
31.9 

24.4 
23.9 

84.8 
82.3 E 

E 
7.4 
8.6 

4.5 
3 

Cu.-N.            ESE 

Cu.                ENE 
1.8  '  A  a.  d  R.  T). Ci. 

d2a. 

13 58.80 
28.2 32.7 24.7 81.5 

NE 
9.6 

3 Ci. 
Cu.-N.              NE 

.3 

#o  a.  d  <  p. 

14 57.67 28.9 32.6 25.9 

75 

NE 11.3 1.2 

Ci. 

Cu. 

<)  P- 

15 56.10 27.6 33.6 
22.8 

80.5 NE 8.6 3 
Ci. 

SE 

Cu.                   NE 

.5 •  ̂   <j°p. 

16 53.60 27.6 32.1 24.1 
82.2 W 9.4 

8.2 Ci.-S. 
ESE Cu.     NNW,  NW 

.3 

o°  ̂   p. 
17 

51.22 28.1 30.2 26.5 
78.9 

SW 

20.3 
10 Ci.-S. 

Fr.-N.          WSW .3 

da.>^D. 

18 
54.32 28.4 

32 

25.6 79.5 
SW  quad. 

8 

7.2 
Ci.-S. Cu.-N.             SW 

  i  d°a. 19 
56.12 27.8 33. 3     23. 9 

82.9 

SW 

4.6 

4.7 Ci.-S. Cu.-N.  SW,  WSW 
  1  =^a.  ̂   p. 

20 
57.77 27.3 33         22. 6 82.7 

SSE,  ESE 

3.6 1.3 
Ci. 

SE 

Cu. 

  1  <°p. 

21 

59 
27.9 33. 2     23. 1 81.2 

E,  NE 

7.1 .5 Ci. Cu. 

  i  =°a. 22 58.07 27.6 32.9  !  22 80 NE 8.9 3.8 Ci. SE Cu. 

14.5 

^°  <,  p. 

23 52.80 24.6 27.6  j  22.4 94.3 W 
15.6 

10 
Ci.-S. 

N.                        N 100.6 

d  ̂ ^  a.  p.  /  p. 

24 57.11 27.6 31.5  1  24 86.5 
SW 

5.9 
9.3 

Ci.-S. 
Cu.                SSW .5 

•  a.  <jOp. 
25 

59,28 
28 

30.9 
24 

83.2 E 

11.3 
3.5 A.-Cu. SE Fr.-Cu.              E 3 

d  a.  p.  <,  p. 
26 59.37 

27.4 31.5 
25 

87.3 E 10.1 

4.8 

Ci. Cu.                ENE 
69.1 

•  a.  #2^p 

27 58.71 26.9 30.2 

24 

90.5 
NE  quad. 

15.3 

7.5 

Ci. Fr.-N.           ENE 42.7 

#  a.  p. 

28 57.96 27.7 30.3 
23 

86.5 
E,  ENE 

13 
8.5 

Ci.-S. 
Cu.-N.           ESE 2.5 

#a. 

29 58.57 27.6 30.5 25 85.7 ENE.  E 9.7 9 
Ci.-S. 

Cu.-N.,  Fr.-N.  E 
22.9 

T  <  d°  p. 

30 
58.79 27.3 30.8 

22.9 81.2 ENE 
13.5 5.3 

Ci.-S. 
Cu.                ENE 1.5 

#  a.  d°  p. 31 

Mean 

Total  • 

59.29 27.4 31 24.6 82.7 E 
11.8 

3 

Ci. 

N Cu.-N.           ENE 

7.4 

#a.p. 
757.13 27.3 

31.4 23.9 
84.3 

9.2 

6.1 

1 

452.7  ' 

  _ __:   
-      -       AT 

IMONAb 

J. 

[0  =  14*OO'  N;  X  =  121'  55'  E;  barometer  above  sea,  4  meters;  gravity  correction  not  applied,  —1.74  mm.] 

mm. 

°C. 

°a °C. 

Per  ct. Km.  p.  h. 

0-10. 

mm. 
1 757. 74 27.1 29.7 

24 84.8 N 10. 6? 6.7 Ci. 

N. 

NE 

20.5 
•  a.  <,°vi7u>op.  d 2 56.74 27.2 ,31.9 

23.4 81.5 
SW 

11.4 

7.2 
Ci. E 

Cu. 
W 1.3 

=°n2a.dOp.^^^ 

3 55. 72 

28 

32.4 25.5 75.8 

SW 13 

8.7 Ci. E 

S.-Cu. 

W 
r^dp. 4 55. 08 27.4 

32.2 
23.8 

80.3 
sw 

7.3 9.8 Ci. 
EbyS 

S.-Cu. 
r^d  <  p. 

5 54.78 

27  • 

31.5 
24 

81.2 sw 
8.1 

8.5 
Ci.-S. 

S.-Cu. 
W 

.8 
ir^dp. 

6 55.34 
26.8 31.9 

24.6 84.3 

sw 

9.7 

Ci. 

S.-Cu. 
WSW,  W 18.6 

0#dp. 
7 57.39 26.5 32.2 

23.4 87.5 Variable 
4.9 

9.5 
A.-Cu. 

E 

S.-Cu. 

s 
2.8 

O  •  do  p. 

8 58.31 
26.8 

32.5 
23.7 

86.5 
NWbyN 4    . 9.5 

Ci.-S. 
EbyN 

Cu. 

sw 
.D 

da  r3  d  <,o  p. d  a.  r^  #  d  p. 9 58.74 25.4 31.7 
23.4 90.2 

SW 

9.8 
('i.-S.,  Ci 

S.-Cu. 
NW 25. 4 10 

57.94 
26.8 

30.7 
23 

85.5 N 
15.1 6.7 

Ci. S.-Cu. 

NE 

41.9 

d  '-^  a.  d  p. 

11 57.86 
27 

30.4 24.4 90.3 N,  NEbyN 9.8 

8.3 

Ci. 

S.-Cu. 
NE 

.3 
d  #  a.  d  T°  P- 12 

59.14 27.^ 32.3 
23.1 84.8 

np:,  NNE 

12.7 
2 Ci. E 

S.-Cu. 

NE 

.  5 

iD.  d  a.  <|  p. 

13 
59.04 

28.8 32.7 
25.2 80.4 NE 13.5 6.3 A.-Cu. NE Cu. NE 7.1 

d  a.  <,  #  p. 

14 58.18 28.6 31.5 25.1 77.5 N 
16.1 

4.8 

Ci. 
ENE S.-Cu. 

NE 
.3 

d  a.  p.  <  p. 

15 56.78 28.2 30.5 
26.5 80.2 N 

17.8 
6.3 Ci. 

S.-Cu. 
NE 2.8 

d  #°  a.  <  p. 

16 
54.24 

28.1 31.9 24.8 

81 

SW 7.9 
8.8 

Ci.-S. 
S.-Cu. 

N,  NNE 
do  a. 17 49.98 28 29.4 

26.2 
76.5 

WSW 

10 

Ci.-S. 

S.-Cu. 

SW 

^  a.  /-  r^  d  p. 

18 

52.50 28.3 
32 25.2 

75 SSW 

2.8 9.7 

Ci.-S. 

S.-Cu. 

SW ooa. 

19 
55.54 

28.1 33.5 
25.2 

78.8 

S  quad. 

5.1 7.3 

Ci. 
S.-Cu. 

SbyW 20 
57. 78 27.6 32.9 24.1 

84.2 

Calm   • 

2 3.7 Ci. 
S.-Cu. 

nP  a.  <  p. 

<,  n='5a.  <,a7<5p. 

21 

59.19 
27.8 

32 23.8 
85.1 N 5.4 3.7 

Ci. 

E 

S.-Cu. 

NK 

22 
58.70 

28.7 31.5 
27.2 

79 N 0 Ci. E 

S.-Cu. 

NNE 2.5 

<  a.  p.  ̂ °p. 

T°  •  a.  /-  •  p. 

23 

54.61 
25.9 28.  2 23.6 88.3 

NW 
14.7 

10 

Ci.-S. 

N. 

N  quad. 
188.8 24 

54.79 
26.8 

30.8 23.6 86.5 
S  quad. 

10 
Ci.-S. 

S.-Cu. 

S  bvE 
8.1 

/-o^a. 

25 
58.98 

27 32.3 24.6 
87.2 

SW 

5.6 7.5 A.-Cu. 

SE 

Cu. 

SE 

10.9 
-CL°dr^#<=°a7 

26 
59.39 27.6 31.5 23.8 86.2 

NE 

13.6 4.7 
Ci. 

S.-Cu. 

NE 
n  a.  <|  p.  <i7  a.  p. 

27 
58.83 28.1 30.3 

•26. 8 

84.2 
NE 

18.6 

7.2 Ci. 

S.-Cu. 

NE 
.8 

da.  #  ̂   o^p. 
28 

58. 02 
27.8 

31.5 26.3 

86 

NE 
15.7 

9 Ci. 
ESE S.-Cu. 

NE 

3.8 ^  d  a.  T°  •  ̂   p. 
29 58.50 26.3 30.8 23.6 90 

SW 
5 10 

Ci.-S. 

S.-Cu. 

SE 

28.7 dir^#p. 30 58. 52 27.4 31.7 
23.6 

84.8 
NE,  ENE 9.4 

8 
Ci.-Cu. 

SSE 
S.-Cu. 

ENE .8 d  a.  cp  O  ̂   d  p. 
31 

59.21 27.3 32.5 23.1 82.2 
NE 

7.6 

4.8 

Ci. 

NE 

Cu. 
NE  quad. Q7  iD.  a.  ̂ °  p. 

Mean 757. 02 27.4 31.5 24.5 
83.4 

10.3 7.5 

Total 367.2  : 
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OLONGAPO. 

[<^  =  14'*  49'  N;  X  =  120''  16'  B;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,    —1.71  mm.] 

Day. 

1 
2 
3 
4 

5. 
6 
7 

9 
10 
11 12 
13 

14 15 16 

17 18 

19 20 

21 

22 23 

24 25 
26 

27 28 
29 

30 
31 

Mean 

Total 

Temperature. 

1 

mm. 

°a 

757.60 27.5 

56.71 26.8 
55.88 26.1 
55.67 25.5 
55.34 26.5 
55.31 25.8 

57.14 24.8 
58.50 26.2 
58.78 26.1 
58.02 26.4 
57.71 26.5 
58.86 27.8 
59.03 27. 7 
58.17 27.2 
56. 88 27.1 
54.97 28.1 
50.70 27.6 
51.54 28.6 55.38 27 

57.64 26.7 
59.08 26.8 
58.79 27  3 
56.33 26.9 
52.99 25.4 
58.40 26.4 
59.21 27.3 
58.66 27.6 
57.68 27.2 
58.06 26.6 
57.58 27.2 58.58 27.5 

756.94 26.8 

33.3 
29.8 
29.9 

28.1 
31.4 
29.4 27.8 
28.9 
28.5 

32 
30.5 
33.3 
33.9 

33 

32 
34.3 
28.9 
29.7 
28.6 
29.3 

30.4 
31.6 
31.7 27.6 

31.2 
32.8 
32.4 

32 29.2 
32.1 
32.6 

30.8 

23 23.8 
24.3 
23.9 
23.5 
24.4 
23.5 
23.4 
24.2 23 

23.9 
23.3 
22.8 
23.1 
23.6 
23.8 
25.2 
25 
25.2 
24.4 
24.4 24.1 
24.1 
23.6 
23.9 
23.7 
23.6 
23.6 
24.6 
24.5 
25 

a^ 

>^ 

Per  ct. 78.8 

83.5 
87.2 
90.1 
82.7 
87.7 
93.5 
86.7 89.8 

84 84.2 
79.2 75 
81.3 

83.4 
80.7 
85.3 
79.4 

90.2 90.5 

90.4 89.2 

87.2 88.8 
89.7 84.5 80 

79.7 
85.3 
79 
77.5 

23. 9       84. 7 

Wind. Clouds. 

Prevailing 
direction. 

NNE,  NW 

SW^  ■ 

Variable 

NE NW 

W  quad. NNE,  ESE 
Variable 
NNE 

NNE NNE 
NNE NNE 
NNE 
NNE 

NNE,  WNW 
WNW 

SW  quad. S 
NE  quad. 
NNE.  SSW 

N  quad. 
NW  quad. 
Variable 
NE  quad. 
NE  quad. 
NE  quad. 
NE  quad. 

E 
ENE 
E 

Force 

(mean) 

Amount 

(mean). 

0-m. 

1.5 

1.7 1.4 
.7 

1.4 1.3 

-  1.2 

.8 

.8 
1.2 
1.2 1.3 
1.5 
1.7 1.3 
1.7 

3.2 
4.7 

1.8 
1.2 1.3 

1.2 
1.5 
3.8 

1.2 
1.3 

1.8 1.2 

1.2 
1.7 
1.7 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1.6 

0-10. 

7.2 9 
7.8 

9.5 
9.7 

10 

10 

9.5 
9.7 6.3 6.7 
4.3 
1.5 
5.3 
5 
8.3 

10 
10 
9.8 

8.2 6 6.8 

8.8 

10 
8.3 
5.5 7.3 

7 
9.7 
9.5 

Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 
Ci.-S. Ci.-S. A.-Cu. 

Ci.-S. A.-Cu. 

Ci.-S. 

ESE 

!  Cu.-N. 

j  Cu. 

'  Cu.-N. 

i  Cu.-N. ;  Cu.-N. 1  Cu.-N. 

I  Cu.-N. 
i  Cu.-N. 

I  Cu.-N. 

I  Cu. 

Cu.-N. 
Cu. 
Cu. 

Cu. 
Cu. 
Cu. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu. Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. Cu. 
Cu. 

Cu. Cu. 

Cu.-N, Cu. 
Cu. 

NE 
NW SWbyW 

SW.WSW WNW 
W SbyW 

SbyW 

NEbvE 
ENE 

NEbyN 

NW 
SWbyW 

SSW 
SbyE EbyS 
NEbyE 

NNE 

SSW 
SSE 

E,  ENE 

ENE 
ENE 
EbyS 

E 
E 

f-i  _:    i 

rj    O!      I 

o«o    I 

mm. 
0.8 

13.4 
15.9 

24.8 

91.9 
4.4 

4.7 

43.8 

.5 10.8 

23.5 

115.6 3.8 

Miscellaneous. 

a?  rL2  a.  #°  ̂   p. 

da.#Oa-P- 

=  d  #  a.  p.  f^o  p. d  ̂   =o  a.  O  a-  P- 

O  a.  #  p.  d  a.  p. =  p.d#a.p. 

Oa.Td#p.= 

#°a.d  =  a.  p. 

=°  do  a.  r^  p. 

n  a.  do  O  o  P-  = 
JQ.  a.  O  <i  p. 

n-  a.  <,  p. 

na. 

n  a.  <j^  do  p. jQ.  a.  "T  P-  0°  a.  P- I-3«a./'#p. /'•a. 

^•°0°a./'#p, 
•°a.  <,op.  =  a.p. 
n  a.  =  l~3  a.  p. iia.dOp.=  <,a.p, =o  n  o°  a.  #o  p, 

/'  #  a.  p.  yu°  p.  #^ O°a.#oop.= 
112  a.  O  d  p.  = 

T  =  «°P. 

do^p. 

d  a.  p.  r3  p. 

      u^  p. 

  I  U./2  a.  do  p. 

362.8  i 

SAN  ISIDRO. 

[<^  =  15*'  22'  N;  X  =  120*'  53'  E;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,   —1.69  mm.] 

I 
5 
8 
9 10 

11 

12 13 

14 ^      15 16 
17 

18 
19 20 

21 
22 23 

24 
25 26 

27 28 

29 

30 

31 
Mean 

Total 

7nm. 

757. 65 
56.42 
55.78 
55.50 
55. 12 
55.05 
57.26 
58.53 
58.88 
57.99 
57.90 
59. 21 
59.13 
58.17 
55.88 
54  86 
49.14 
50.76 
55.44 57.50 
58.92 
58.82 
56.20 
52. 19 
58. 62 59. 50 
59. 03 
58.13 
58.40 
58.28 
59.32 

27.3 
26.8 
25.7 
25.5 
26.5 
26.6 
25.6 
26.2 
25. 2 
26.3 
26.2 
27 
27.3 
27.7 27.8 
27.9 
26. 2 
26.6 26.7 
27.9 
27.6 
27.7 

26.1 

OC. 

:::::: 
— 
— 

— 

— 

— 

22.6 

23.1 
23.4 
22.9 
23.4 
23.6 
23.9 
28.4 22.8 
22.8 

23.7 

22.9 
22.7 
23. 2 
23 
24 
24.6 
24.5 

24 23.2 24 
23.5 23.9 

Perct. 
79.5 84.8 

90.7 
91.5 
86.3 

84.2 92.5 

88.7 91.5 

88.2 
87 
78.6 
76.5 

77 77.2 
80.7 
86.7 
83.7 
84.8 81.3 
83.6 
80.5 
89.7 

0-12. 

NWquad    '■         0.8 Variable    !           .8 
ESE                  .7 
SE                     .6 

Wquad.             1.1 
SSW                    .8 
SSE                  1 
SE                     .9 

Variable             1. 1 
NW                     ;8 

NEquad.             1.1 
Nquad.     ;          1.3 
N  quad.     '            .  8 Variable             1 
NNW        i            .8 
NW         i          1.1 
SW                    4.2 
SSW                  5.7 

SSE,  SW              1.1 
SE                    1 

NE,  ENE                .9 
NW                   1.2 
NW                   2 

Squad.               6.7 
ESE,  E      i            .8 

NEquad.             1.2 
ENE                 1.2 

NE  quad.             1. 1 
Variable               .  8 

ESE        !          1.9 

ENE,  ESE  i            .  9 

0-10. 

5.5 

7.8 

8.2 8.5 
9.3 
7.5 

9.7 
8.7 

10 
6.2 
7.2 

3.7 
2.8 

5.5 4.8 

6.8 9.5 
9.3 
8 
6.3 
5.7 6.3 

9.3 

9.2 
6.5 
5.8 

7 

6.7 
9.8 
8.7 
7.3 

Ci.                    SE 
Ci.                   NE 

Ci.-S. 
Ci.-S. Ci.-S.               NE 

Ci.-S. 
Ci.-S. Ci.-S.               NE 

Ci.-S. 

Ci.,Ci.-S. 
Ci. 

Ci. Ci. 
Ci. 
Ci. Ci.-S.                SE 
A.-S. 

Ci.-S. 
Ci.-S. Ci. 

Ci. 
Ci. Ci.-S. 

Ci.-S. 

Cu.                  NE Cu.-N.  WSW,  W 

Cu.                  SW 
N.                    SW 
Cu.        W,  WNW 
N.                    SW 
N.                        S 
N.                  SSW 
N.          Variable 
Cu.-N.             NE 
N.                     NE 

Cu., Cu.-N.   ENE Cu.-N.             NE 
Cu.-N.             NE 
Variable 
Cu.                 NW 
N.                      W 
N.                    SW 
Cu.-N.                 S 
Cu.                      S 
Cu.-N.           ESE 
Cu.-N.              N  E 
N.            N  quad. 
N.                   SE.  S 

mm. 

12.9 
16.8 

"2ir3~ 

5.8 

11.2 48.8 .3 

1 

~26~9' 

"b'.'e 

228~6i 

.5 4.3 
2.8 

13.2  =  a.  Q75J  0,0  p. 

-CL^  0°  #2  ̂   T^^ 

iia.#  p.vi^2  a  p 

i3.2  =  vi/2  a.  0  <j  p. 

j^2xi-2=a.  o-a.  p. 

CE72  do  a.  %^  p. 

•°a.  p.  Op.- 
n.°  C  2  a.  d2  #  p. 

©2a.p.  #2p, 11=  =  a.  T  d"  <,  p. -Q-'^  =  d  02  a.  <,  p. 
-Q-^  a.  O^  ̂   P- 

112  a.  <j  p. 

ii==a.TP- 

ii2  =  a. 

=  ii2a.O'*p. p°  a.  #o  ̂   p. 

/-a.  ©2^o  p. 

no  a.  •  p. 

112  a.  o  r-P  p. 

no  a.  <,  p. 

112^  a. 

Q2=a.e2#2^p, 
/'2  02  a.  ̂ 2  p. 
112  a.02d  p. 

ii2  02a.  a72p. 

07^  p. 

noa.  dOf  4  0p. 

no  02  a.  #o  p_ 

doa.  ̂ -  a.  p. 

Ci.-S.             NW  :  Cu.                     S 
Ci.-S.                      !  Cu.                   SE 
Ci.-S.                      !  Cu.-N.                E 
Ci.-S.                  S  1  Variable            E 
Ci.-S.                       ■  Fr.-N.,N.      ESE 
Ci.-S.                       j  N.                        E 
A.-Cu.  •               S     N.                        E 

756. 92 26.7 23.4 84.6 1.5 7.3 

412.2 
1 

^Amount  of  rainfall  for  the  23d  and  24th. 
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DAGUPAN. 

[<^  =  16"*  03'  N;  X  =  120*  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied, — 1.67  mm.] 

Day.    i      r 

t Temperature. 

0 i          !    S a 
a> s s 
M !      ̂-           .§ s 

f/^ 

i    5        >< c 

05 

'   s    !  ;^ 

IS 

mm. 

757. 66 
56.28 
55. 68 
55.37 
55.20 54.76 

56.94 
58.48 

58. 82 

58 57.76 
58.87 
59.07 

58.12 
56.92 
54.81 
48.08 
49.61 
54.85 

57.  45 
59 

58. 82 
56.45 
50.63 
58.07 

59.  42 
58.74 
58.04 
57.81 
57.62 
58.65 

Mean     756.65  j  27.3     32.5  |  24 

Total   I   \   :   

:S  -3-^     I 

°c. 
°C. 

oa 

P.  ct. 
28.2 34.3 23.9 

83.7 
27.6 

32.2 
24.7 

87.5 26.2 
33.2 

23.9 
92.5 26.8 

32.1 
23.4 87.6 

26 28.1 
24 

91.2 25.8 
31.7 

23.1 
89 25.8 32.8 

23.5 
93.2 

26.5 31.8 23.6 
90.2 26.5 31.6 24.5 
91.8 

27.5 
31.4 

23.3 84.3 

27.6 
32.9 24.8 84.5 

28.2 33.9 23.4 
80.2 28.6 

34.4 
24 

80.6 
28.8 34.2 

24.5 80.3 
28.3 

83.9 24.2 

84 
28.1 32.2 24 85.8 

24.11 

26.4 
22. 5 

93.41 

26.4 31.7 24 
89.2 

27.8 
33.6 23.8 86.3 

28.2 33.2 25. 2 
84.7 

28.2 32 25.5 84.7 28 
30.3 26.8 

85.7 

27.4 33.4 23.6 

82 27.6 33.6 23.5 84.8 
27.9 33.6 23.9 81.2 
27.5 35.1 23.3 

78.7 26.7 31.6 23.9 83.8 
27.1 33.4 24 79.2 
27.8 33.4 

24.5 74.7 

85.8 

Wind. Clouds. 

Prevailing 

direction. Force  I  Amount 
(mean). I  (mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

n') 

a 

03 

050 

A 

hr 

^ C 
c S c 

Ph 

tic Miscellaneous. 

SE,  NW NVV,  W 

S 

S  quad. 
NW 

Variable 

SE Variable 

N.  NNW 
NWquad. 

SE 
SE Variable 

SE,  NW 
Variable NW 

NW  quad. 
SE,  SW 

SE 
S  quad. 
NW 

NW 
NW 

SE 
SE  quad. 

N 
SE,  S 

S  quad. 

SE SE  quad. 

SE 

Km.  p.  h. 
8.1 
9 6.9 
9.5 

12.7 

9 
10.4 

7.7 
6 

9.2 6.9 

7.2 8.6 
8.8 
7.6 

12.3 46.3 

21.8 

11.3 

6.7 7.2 
11 

19.9 41.7 
17.7 

9.8 
9.4 i  7.9 

10.2 16. 5 
15.9 

0-10. 

6.3 

9.5 
9.8 
8.8 8.5 

9.7 

8.7 
3.3 
6.7 
3.3 

3.8  I 

3.7 2.5  I 

7 
10 

9.8  : 7.2 

6.2  '
 

3.8  ! 

5.7  ' 

9.3  ; 

10      I 

8.8  I 

5.7  I 
8.8  ! 

6.8  ' 

9.2  ! 

9.3 

8.2 

A.-Cu. 
A.-Cu. 

Ci.-S. 
A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

A.-Cu. 
A.-Cu. 

Ci.-S. 
A.-Cu. 

Ci.-S. 

Ci. 
Ci. 

Ci.-S. A.-Cu., 

Ci. 

Ci. A.-Cu. 

A.-Cu. 
A.-Cu. 

Ci. A.-Cu. 

Ci. A.-Cu. A-.Cu. 

A.-Cu. 

mm. 
S.-Cu. 

^  p. 

S.-Cu. NW 

vi^  07  0°  a.  u^'-i  p. 

S.-Cu. 

SE 21.  A 

u.^O°a-P^  <;P. 
S.-Cu. 

=  a. 

S.-Cu. 

NW 
33.7 

viy  Q7  d  a.  #  p. 
N. 

NW 
16.2 

#a.  p. 

S.-Cu. 

SH 

,SSE 

3.6 

w  'o?  a.  d  p  p. 

S.-Cu. 

SSE 

3.5 

pp. 

S.-Cu. 

NW 
19.8 

d  a.  p  p. 

S.-Cu. 
S.-Cu. 

SE 
,  ESE 

=  Oa. 

S.-Cu. 

<  p. 

S.-Cu. 

i  p. 

S.-Cu. 

Cu. 

=  a. 

S.-Cu., 

Cu. 

<  P- 

S.-Cu. 

NW 

n  =°  O  a.  T  p. 

N. NW 

95 /'°  r«a./#p. 
N. 

SW 

81 

/^°  #2  ji.  p  (J2  p. 

S.-Cu. 

SE 

5.3 

"<f>p. 

S.-Cu. 

SE 

S.-Cu. 

SE 

07    <    p. 

S.-Cu. ^NW 

07  p. 

S.-Cu. 
NNW 

6.3 

d^p. 

N. 

SE 

35 <j^2^a.^#p. S.-Cu. 1.8 

p  vjv°  T  "^  P- 
S.-Cu. 

07  p. 

S.-Cu. 

07  a.  r^  =°  p. 
S.-Cu. 

d°p. 

S.-Cu. 
ESE 

d^  ̂ °p. 

S.-Cu. 

SE 

S.-Cu. 

SE 

L  a. 

12.7 
.328.6 

1  From  five  observations. 

BOLINAO. 

[</)  =  16*  24'  N;  X  =  119''  53'  E;  barometer  above  sea,  8.5  meters;  gravity  correction  not  applied,  — ^1.65  mm.] 

mm. 

°C. 

°C. 
°C. 

P.  Ct. 
1 Ibl.  53 

21.1 30.9 24.9 
83.8  ! 

2 56. 22 
21.  e 

31 

25 

83.8  ' 

3 55.21 26.6 29.3 24.8 

87      ' 

4 55.25 26.6 29.8 24.2 86.7 
5 55.15 25.7 

27.8 24.1 

90      ; 
6 53.84 24.7 

26.7 23.6 
92.2 

7 56.44 26.3 28.9 24.1 
90.2  i 

8 58. 24 26.4 28.5 24.2 90.2   : 
9 58.59 26.7 29.9 24.3 

85.8  1 

30 57.96 26.5 29.9 22.9 
85.8  1 

11 
57. 48 27.2 30.8 23.9 86 

12 
58.84 27.7 

30.7 
24.4 83      i 13 

58.96 28.4 31.6 
24.9 

81.6  i 14 57.97 28.1 31.5 24.9 

81.8  ; 

15 
56.72 27.6 

30.9 

24.9 83.3 

16 
54.89 27.7 30.7 24.2 

84 
17 

48.83 18 

47.44 
54. 25 19 25.7 29.4 23.7 92.2 

20 

57.18 26.6 29.9 23.9 87.2 
21 58. 95 27.4 30.8 24.6 84.5 

22 
58.86 27.7 30.9 25.1 82.7 

23 

56.  72 28.4 30.8 27.2 83.3 

24 50. 42 25.4 28.2 22. 5 88.7 
25 57.49 27.3 30.9 24.5 

84.7  , 

26 
59.36 27.4 30.8 23.9 

84.1  ' 

27 58.63 27.8 

32 

23.6 
82.4 28 57.96 27.4 30.6 24.3 81.8 

29 57.77 28.1 31.8 25.2 

81.3  ' 

30 57.36 27. 6 30.9 25.5 

79.3  ' 
31 

Mean 

Total 

58.48 27.5 
31.7 24.9 79.3 

756. 42 27.1 30.3 24.4 85.1 ' 

1 

0-F^. 0-10. 

SSE,  NNW  S 

1.7 9.3 

W  quad.     ' 

2.3 

10 

S  quad. 
2 10 

Squad. 

1.8 
9.3 

N  quad.     | 

2.3 

9.8 

SSW 
4.3 

9.7 

SSE,  SE      ' 

2.3 

9.5 

SEquad. 
1.7 10 

Variable    i 
1.8 

9.7 

SSE,  NNW  • 

1.8 
0 

Variable 1.2 6.5 

E  quad. 

2.3 2.7 

SSE,  WNW  ! 2 5 
Variable 2.2 

3.2 

Variable    1 
1.7 

5.2 N  quad,    i 
5 8.7 

NNW,  WNW 9 

10 

SW 
7.3 

10 

SSE 3.2 
10 

S  quad. 
1.5 10 

Variable    : 

1.8 

7.3 

N  quad. 

2.3 7.5 

N  quad. 
r> 

10 

SE  qu  ad. 8.5 10 

SE  quad.     ̂  

3.8 
9.8 

NNE 
1.8 

9.2 
SE  quad.     > 

1.5 
7 

NE  quad. 2 
7.2 SE  quad.     ; 

2.5 
9.5 

SE,  SSE     • 

2.5 
10 

SSE 
2.5 10 

3 
8.4 

Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.-S. 
A.-Cu. 

Ci.-S. 

Ci.-S. 
A.-Cu. 

Ci.-S. 
Ci.-S. 

Ci. Ci.-S. 
Ci. 

Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci. 

Ci.-S. 

'Ci"s.~' 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 

Cu.-N. 
Cu.-N. Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu. S.-Cu. 
S.-Cu. 

Cu. Cu. 

Cu. 
Cu. 
N. 

N.,  Cu.-N. Cu.-N. 

Cu.,  Cu.-N. 
Cu.,  Cu.-N. Cu. 

Cu.-N. Cu.-N.,  N. 

Cu.-N. 
S.-Cu.,  Cu. 
S.-Cu.,  Cu. 

S.-Cu.,  Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 

mm. 

'1372' 

1.8 

1 
63.3 

9.4 

2.8 

9.4 11.9 

NNE,  N 

i  1.5 

1310.9 

j  57.9 

!     1 

-506 

-Q.  =°  a.  O^  P-  ̂  
u^2  =o  n  a.  #  p. 

=°#a. 

•  a. 

r-2  (i2  a.  •  p. 

/'#a./-o#0(p, 
=°  a.  •  p. 

=°  a.  r^°  •  p. 

•  a.  p.  0°  p. 

=°a. 

n  =°a. n  =°  &. 

d  =o  a.  ̂   p. 
=°  nP  a. 

n°  =°  a. 

,/-dp. 

/'•°Ta./'^#p. 
/2  02a./'O0p. 
#°  a.  O  3  p. 
-Q.  =°  a.  T°  <'  p. 
-O.  =°  a.  <,  p. 

O  a!  /-o  m°  p. 
/2  0  a.  p. 

07°  p. 

-a=°a. 

=°  112  a* 

=°  n  a.  07°  p. =°  a.  072  p. 

=°a. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

BAGUIO. 

[^=16"  25'  N;  X  =  120*  36'  E;  barometer  above  sea,  1512.5  meters;  gravity  correction  not  applied,  —1.65  mm.] 

7 
8 
9 10 

II 
12 13 

14 15 16 
17 18 
19 

20 
21 
22 23 

24 
25 26 
27 

28 

29 
30 

31 

Mean 

Total 

Temperature. 

mm. 
636.26 
34.82 
34.08 

33.84 
33.10 

32. 74 
34.98 
36.38 
36.61 

36.31 
36.22 
37.40 
37.47 
36.57 

35.66 
33.73 
25.39 
26.76 

33.49 
35.80 

37. 28 
37.16 
85.19 
29.62 
36.20 
37.48 
37.29 
36.72 
36.36 
35.76 

18.9 
17.2 
17.3 
17.2 

16 
16.5 
17.7 
17.7 

17.2 
18 

19 19.2 
18.8 

18.6 
18.6 18.3 

17.2 

18.5 
18.3 
17.9 

19 17.7 
17.7 

23 

21.5 21 

21.5 

18 19 

22.4 
22.4 
21.9 
22.3 
23.5 
23.9 
22.5 
23 

24.1 
22.4 
18.7 

23.1 

22.2 
23.1 23 

21.1 
21.6 

17 
15.9 15.9 

15.4 
15.2 

15.2 15.3 
15.3 

15.1 
14.8 
16.4 
16.4 
16.6 
15.8 
15.6 

16.4 

16 

15.9 
15.2 
14.8 

17 
15.8 
15.3 

15.8 

-^   tUO 

NE 

mm. 

NNW 

10.  i 

13 

6.9 
NW 

139.2 

sw 

19.8 

sw 
12.2 24.4 

6.6 

.3 
ENE 

SE 
SW 

NE 

""eT 

NE 1.8 689.7 

SW 

51.3 

ssw sw 

17.3 

1.3 
NE 

12.7 

SE 

72.9 

■  SE 

quad. 

SE 

E 
E 

Miscellaneous. 

-Q.  a.  =  p. 
-a2  0°a.  =  #p. 

0°  a.  d  #  p.  = 
n  a.  d  #  p.  = 
®  a.  =  #  a.  p. 

/  •  =  a.  #°  p. 

iiodOa.T#p.= 

#°iiO°a.  =  #p. •°  a.  =2  #  p. 

="  a.  #o  =2  p. 11°  a.  =°  p. 

-^' 

n°  a.  =  p. 

n.^  a.  =  p. 

n-a.  =2  0  p. 

•2  /-  a.  #  /-s  p. •  u>^"  a.  /  #  p. 

=  P. 
#112  da.  =  a.  p. 
n  #  a.  =  a.  p. 

'=  a.  p. 

15-2  a.  =  #°  r^  p. 

/^•a. /-©p. 

i/  ®  a.  d°  p. 

=  ̂   p. 

dp. 

'-^O    O  p 

d  a.  i/"  a.  p. 0°P. 

!  1085.9 

VIGAN. 

[^=17"  34'  N;  X  =  120*'  23'  B;  barometer  above  sea,  20  meters;   gravity  correction  not  applied,    —1.61  mm.] 

mm.    }  °C. 
°a  i  °a Per  ct. 

0-12.   , 0-10.      i mm. 

1 
757.63  '  28.3 34. 1  1  24 

76.5 Variable 1 
0.3 

Ci. 
Cu. 

2 56.34 
26.6 

31.2 
23.9 

86.5 S  quad. 1 8 Ci.-S. Cu.-N. 
56.2 

3 55.27 
26.8 

30.5 
23.3 

86 

S 1.5 8 Ci.-S. Cu.-N. 

SW 

2 
4 55. 51 

26.9 
31.2 

23.5 
83.8 S  quad. 

1 6.8 Ci.-S. Cu. WSW 
36.3 

5 
6 

54.93 
53.83 

24.1 

26 
25.4 
30.1 

23 

22.8 94.8 

83.5 

Variable 

S  quad. 

1 

1.3 

9.8 

9.2 

N. 

Cu.-N. 

NNW 62.5 

Ci.-S. 16.8 
7 56.85 

26.9 32.4 
23.8 

83.3 
N  quad. 

.8 

5.3 Ci.-S. 
S.-Cu. 

22.4 8 58.64 
26.9 

31.3 24 
86.5 

N 
1.2 6.7 

Ci.-S. Cu.-N. 

S.-Cu. 

7.1 
9 58.97  !  26.8 31.9 23.4 

83.6 
Variable 1 4.2 

Ci.-S. 
Cu. 

10 

58.13 
27.4 

31 
23.9 

82.8 Variable 

.7 

2 Ci.-S. 
Cu. 

11 
57.67 

28.4 
33.2  !  24 

80.2 
SE  quad. 1 0 

Ci. 
Cu. 12 13 

59.18 
59.21 

28.1 
28.4 32.6  i  25 

31.9  i  25.5 
80.3 

83.3 

N 
Variable 

.8 

.8 
.3 2.2 Ci. 

Ci. Cu. Cu. SW  bv  W 
14 

58.31 28.1 32.7 
24.6 

81.5 Variable .8 .  7 
Ci. 

Cu. 
15 

56. 95 27.9 33.1 22.7 
76.5 N  quad. 1 0 Ci. Cu. .8 

16 

55.30 
27.6 31.9 23.9 

77.3 NE  quad. 2 
1.2 

Ci. 
Cu. 11 

19 
45.21 
42.35 
54.05 

N,  WNW S 

SE  quad. 

7.8 

7.5 
1.2 

9.3 8.5 
3.3 

N. 
N. 

S.-Cu. 

N 
SSW 137  9 

-_    __ 
j 81 27.5 31.1 
24.5 

79.8 
Ci.-S. 

20 

57.62 
27.3 31.6 23. 9 81.8 Variable .7 1.2 Ci.-S. Cu. NE 21 

59.39 
27.5 

31.9 24.6 
82.3 Variable 

.8 

3.7 Ci.-S. 
Cu. 

22 
59.15 27.4 

32 

24.5 
83.7 N  quad. .8 2 Ci.-S. 

Cu. 
N 

23 

57. 20 
27.3 

30.9 
23.6 

82.7 N.  NNE 
1.5 

4.3 

Ci.,  Ci.-S. 

Cu. N 24 
51.68 

28.5 32.4 
24.5 

73.4 NE  quad. 
2.5 9.5 

Ci.-S. 
S.-Cu. 

SSE 

25 

57.92 
27.3 

32.4 23 78.5 Variable 1 
6.2 

Ci.-S. 
Cu. 

.3 
.    26 

59. 73     26. 9 
31 

23.9 

86.2 
Variable 

1.2 .7 

Ci. 

Cu. 

•  27 

59.01 
27.6 

32 

23.5 
83.2 

Variable 

.7 

1.7 

Ci. 
Cu. 

^ 28 

58.17 27.5 32.6 23.3 76.6 N,NWbyW 

.5 

1.7 
A.-Cu. 

Cu. 

29 

58.04 26.7 33 
23 

78.8 Variable .8 2.7 

Ci.,  Ci.-S. 

Cu. 30 
57.66 28.2 

35 

23.5 69.3 NE  quad. 

.8 

3.3 
Ci.-S. Cu. 

31 

Mean 

Total 

58.72 28.4 
34 

25 
66.5 Variable .8 2.2 

Ci. 
Cu. 

756.41  1  27.4 31.9  1  23.9 
81 1.5 4 

423.3 

i 

n.&. 
n  do  a.  #  p. 

#2  a.  ̂ 7  p. 

•^P. 

V:f^ 
na. 

fa.  p. 

d  a.  p. 

na. 

=°  n.  a. 

n.  a. 
-a=°a.  <^°p. 

na.  ^op. 

n  a.  #  p. 

/-  •  a.  /-^  •>  p. 

/'^  •  a.  /-  #  p. 

=°  a.  uy  p. 
a?  p. 

da.  <j°  n^p. d  a.  07  p. 
n  =°  a.  oo  d  p. 

do^^p. 

=°  a.  do  p. 
up. 

na. 

n  a.  do  p. 
.a  =o  a.  r3  p. 

Q7  p. 

1  Not  reduced  to  sea  level. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

TUGUEGARAO. 

i(t)  =  lT>  36'  N:  \  =  121'  40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,   —1.61  mm.] 

^ .   --  - 

'—  * 

.  -     -      -        g           Temperature.     1  3 

1         --   :§s- 

Wind. 
Clouds. 

Oco 
Day. 

Prevailing  form  and  its  direction. Miscellaneous. 

■    i       i      1   ̂  1 o         5?        'i    ;    fl 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). ^ 

(X 
1             i 

&■■
 

0-10. 

Upper. 

Lower. 

mm. 
mm. 

P.ct. 

0-n. 

1 758.29  ;  28      I  35 23.5  ;  80 
NW 

1 7.2 Ci.-S. Cu.             N,  NE 6.9 

d  a.  #  ̂   p. 

2 55.34-^  26.8  :  31 24         86 

SE 
.5 9.2 

A.-S. Cu.-N.             NE 
3 54.72  ;  28.4  j  36 22.2  j  80.5 

NW 
,  7 

7.8 Ci.-S.            SE,  S Cu.-N.              NE _ 

£iO°a.  <,  p. 

d°p. 

d  a.  #  p. 

=°a. 

4 54.94  I  26.4  i  29.4 24      1  87.7 
22.8  1  91.7 

NE 
N 

1 

.2 

9.3 

Variable           N 
N. 

~i.3r2' 

5 53.80 25. 1  j  28 10 
G 54. 48 25.3  ;  30.5 22.3  '  90.8 NW .3 

8.7 Ci.,  Ci.-S. 

Cu.-N.                 E       3 
7 57.12 26.8  1  30.8 24 86.3 NW 

.2 

8.8 

Ci.-S. Cu.-N.,  S.-Cu.        1   #  a.  d  p. 

d  a.  #  p. 

8 58.  58 25.5  '  30.8  ;  23.5 90.2 NE .0 

8.3 

Cu.-N.        N,  NE  !     3.8 
9 58.90 26.2  ;  32.1  1  23 87.8 

SW 
0 / 

Ci. 

Cu.-N               NE      
na. 

10 

58. 57 27       ;  32.6  1  24 88.2 
NW 

.  o 

9.5 
Cu.-N.          S,  SE 

3.3 

#  a.  d  p. 
11 

68.84 26.7  i  32.2  i  23.5 85.7 
N,SE 

.8 5.3 Ci. Cu.-N.                 E 
2.3 

ja  a.  #  p. 

12 59.72 27.5  !  34.4  i  23 82.7 

SE 

.3 
5.8 

Ci.-Cu.               E Variable  SW,  SE 
d  a. 

13 

14 

59. 42 
58. 68 

27.8  1  35.3  1  23 
27.1     33.5  1  22.3 

81.3 
83.8 

NW 

NW 
.2 

.  5 

2 
1.3 

Cu.                     E 

Cu.                 NW^ 

na. n.  a. 

15 57.80 26.3     32.5  i  21 83.3 N  quad. 1.2 4 

Ci.,  Ci.-S. 

Cu.             N,  NE 
na. 

16 55.27 26.4     30      !  24 
90.5 

NW 2 
9.8 

Cu.-N.                N  !  96.8 
•  r^  a.  #2  p. 

\/-  #-  a. 

17 36.46 
NW 

9  5 

10 

N.                        N  !l43 
N.                         S      18 44.21 .     !                   !                   1 

SE 

5.8 8.3 Ci.-S. 
19 

54.42 27.  9  ;  34         21. 6 

76 

Variable .5 7.5 Ci.-S.                   S Cu.                   SE  1   

.a  a.  vc  <,  p. 
n  a.  ±'  <,  p. n^a. 

20 57.12 28.9  :  35      ;  23.1 77.8 

SW 
.3 

6.3 
Ci. 

Cu.                    SE,  S   ;   21 
58. 89 28.6  ;  35.5  1  24 79.8 NW 

.0 5 Ci.-S. Cu.                    SE  !   
22 58. 98  ;  27. 9  i  33. 5     23. 9 81.3 

NW 

.7 

3 Ci. Cu.                   SE    _  ____ 

n.  a. 

23 
57.64  1  26.6  !  32.3 23.5 

86 
NW 1.7 7.3 

Ci.-S.,  Ci.-Cu. N.,  Cu.-^\         N 16.5 

n  a.  cx)  #  p. 

24 55.24     25.9     30.5 
23.7  '  87.3 

NW,  SE 
1.3 

8.5 Ci.-S. Cu.-N.              SE 
37.3 d  a.  #  a.  p. 

#  d  a. 

25 
59.44  i  26.7  1  32.5 23.6  1  88.8 

SE 
.  5 8.5 Ci. Cu.-N.               SE 26 

60.40  1  27.5  '  34.5 
23      1  81.4 

Calm 0 5.2 Ci.-S. 
Cu.                    SE £L  a. 

27 60.10  i  27.1  I  34 21.7     79.8 
SE 

.2 

5.3 

Ci. 

Cu.                   SE 
112  a. 

28 
59.82  !  26.5  ;  31.4 22         83.7 N,  S 

.3 

7. 7 
Ci. 

Cu.-N.              SE 

n:~  a.  d  p. 

29 59.42     25         31.6     23.3     92.2 
Calm 

0 9.5 A.-S. Cu.-N.              SE 31.2 

~r  a.  #2  j-^-2  p. 
30 

59. 75     26         32. 5     23         85. 2 NE 

.  7 

6 

Ci. 
Cu.-N.                  Si     3.6 

d  a.  #  p. 

31 
60.57     25.5     31,1      21.7     86.1 SE 

.3 

7.7 Ci. Cu.-N.              SE  i   

d^a.  p. 

Mean 756.68     26.8     32.5     23         84.9 1 
7.1 

Total 360.9 

APARRI. 

[(/)  =  18°  22'  N;  X=:121°  38'  E;  barometer  above  sea,  5  meters;  gravity  correction  not  applied,  — 1.57  mm.] 

mm. 

758. 82 
55. 13 
55.04 
55.20 
53.40 
54.78 
57.55 
59. 07 
59.18 
59. 05 
59. 20 
60.10 
59.81 
59.20 
58.38 
5.5.96 
36.88 
44.09 

54.64 
57.63 
59. 54 
59. 58 

58.  80 
56. 18 

59.70 

60.74 
60.47 
60.04 
59. 59 
60.32 
60.87 

°c. °C. 

oa 

P.ct. 
28 32.5 24.4 82.3 

26 

28 
24.5 

89.7 27. 5 
32.2 24.2 

81.3 25.5 27.5 
24 

88.7 23.9 25.4 
23 

92.5 
25 28.5 

23 

88 
24.6 

27 
22.6 

91 
25.4 29.1 22.6 

86.5 26.8 31.3 23.5 84.3 27 
30 24.2 

87.7 27.7 31.6 24.7 
81.5 

27.4 
32 

23.5 
84.1 27.8 32.3 24.1 
82.8 27.3 

32 
24 

82.2 27 31.5 24 86.3 
27.9 

30.5 24.1 79.5 

! 

NE 

W^ 

Variable 

NW 
W,  SW 

-  SE,  E 

Variable 
E 

NE  quad. 
NE 
NE 

SE,  E NE 
NE 

W^  NE N 
NNW 

SE Variable NE 
NE 

NE 
NE 

NE,  SE 

SE NE,  SE 

SW,  E 
NE,  E 

SE,  ENE E 
SW,  SE 

Mean     757.06     26.6     30.1  j  23.8  :,85.5 

Total   '   I   i   : 

km.  pji. 
7.5 

15.4 

7.2 

16 

18.7 

9 

7.2 6.5 

9.4 
11.8 

9.9 
10.5 
6 
7.5 

19. 5 

7.6  ! 

4.7  : 

3.7  , 

4.6 

12.3 

14.6  ' 

7.3 

5.2  ' 

4.5 

5.8  ! 7.6 6.5  i 

6.6 

0-10. 

4.2 10 

8.7 10 
10 

10 
10 

8.7 

6.2 

6.7 

1 

,2 
0 
.3 

2.7 
8.3 

10 

9.2  ! 

8.3  i 

6.3  I 4.3 

.3 

Ci. 

Ci..  Ci.-S, 
Ci.;  Ci.-S. Ci.-S. 

NW^ 

Cu.-N, 
Fr.-N.     N, 
S.-Cu, 
S.-Cu.,  N, 

N. S.-Cu,,  N 

S,-Cu. 
S.-Cu. 

Cu,-N, 

Cu.-N. Cu.-N, 

Cu.-N. 

mm. 

N 19.6 
NW 5.6 29.7 

N 
46.2 
22,3 

E 
41,1 

E 
60.4 E 5.8 

NE 1.8 
E 6.9 

NE 

Ci, 
Ci, 

Ci. 

NW^ 

E 

,5     Ci,,  A,-Cu, 9 

8.2  . 2,8  i 

2,8  . 

2.3  I 6,8  . 

7.7  I 2,3 

A.-Cu, 
A,-Cu. 
Ci, 

Cu„  Cu.-N 
Cu,-N, 

Cu.-N, 

N, 

S,-Cu. S.-Cu. 

S,-Cu.,  Cu. 

Cu,-N. Cu, 

Cu,-N, S,-Cu. 
S.-Cu. 

Cu.-N, 
Cu.-N. S,-Cu. 

Cu,-N. S.-Cu, 

Cu.-N, 

NE 
N 
N 

SE 

-N. 

S 

SE 

NE 
E,  SE 

S,  SE 

SE 
SE 

E 

S,  SE SE 
SE 

;  ,5 
i  2,5 

i  25,4 

318,31 

•  p. 

•  a. 

P-  <  p. 
<    1 

°P. 

•  a. 

p. 

•  a. 

p. 

d  a. 

ip. 

#a. 

p. 

•  a. 

pa. 
•  a. 

-.p. 

1  ̂ p 

n  a. n.  a. 

jQ-a. 

£l  n. 

a,  #  p. 

•  a. 

<p. 

i^: 

a.  /'2p, 

.  /-s  a,  p. 

=^a 

11  a. 

<  p. 

-Q  a. 

•"a 

P- 

#-a 

•  <T°p.  : 

•^a 

P-                 ! 
n  a. 

'^p. 

1 29  days  of  observation.    The  amount  of  rainfall  could  not  be  measured  on  the  17th  and  18th, 
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METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 

' 

[<^=6« 

03'  N 

;  X=- 

121» 

OO'  B] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

If 

^ca Miscellaneous. Day. 

1        r.- 

• 

•pa 

nS 

id !   a 
a a fl^=j 

03  0 

03 

«5 

03 

p. 

S-^^
 

°c. 
°c. 

P.ct P.ct. 
0-10. 0-10. 

mm. 
1 

32 
22 96 

66 

10 
8 1      j  •a. 

•2 

33.8 
22.5 

91 

70 

8 6     Ha. 

3 31.3 22      i  96 

172 

8 8 1. 5  :  n.2  0  a.  pi  p. 
4 32.8 22.4  ;  95 

1  70 

7 8 .___■__,  Ha.  Op- 

6 33.5 21.7 95 

1  72 

7 8 
  '  112  a. 

6 32.2 22.4 95 75 9 8 1        n  a.  #°  p. 
7 33.6 22.4 95 

1  66 

7 6   :  n  a. 
8 31.4 22.6 93 

i  79 

7 10 1.5     na.  d#°p. 
9 32.5 23.2 95 1  66 10 7 

  i  #odOa. 10 32.5 23.2 

94 

71 

8 8 12.2     d°a.  #2p. 
11 30.6 21.6  i  95 

i  75 

8 8 
  j  Ha. 

12 

30 
22      ;  94 :  80 9 10 7. 1  '  n  #  a.  T  P- 

13 
32.5 20.3 

94 
;  67 

9 7 1.5  1  Ha. 14 
32.5 21.9 

97 

'  78 

7 8 16. 5  '  #  a.  p. 15 29 22.7 
95 

;  79 

9 9   i  #da. 
16 32.3 21.4 97 

^  71 

9     • 

9 
  '  H2  a.  O  P- 

17 33 
22.5 

94 

i  75 9 9 2.3  i  Ha.  #  <,  p. 
18 

32 23.4 
93 

;  78 

9 8 1        H  a.  #^<|  p. 
19 

33.1 
21.7 

96 

;  63 

7 7     Ha. 
20 

32. 7 21.6 

94 

69 
9 7     H2=oa.TCp. 21 

32.5 22.7 

97 

;  73 
9 8 21.6     H  =  #  a. 

22 26.6 22.9 

97 

1  95 

10 10 
31. 7     d  a.  #  a.  p. 

23 
28.5 21.9 

92 
:  94 

10 10 
19.3     #a.  dp. 

24 31.5 21.8 
93 

!  72 

10 
9   ;  #°a.  vL/p. 25 

30.5 22.6 

93 

73 
10 

9 3.8     *a. 26 

30.5 22.2 

97 

1  78 

9      « 

8 3.3 H  =  #  a.  #o  p. 
27 30.5 22.6 

95 

1  95 

30 10 
23.6 

#  a.  p.  d2  p. 

28 

27.7 22.6 

94 

!  76 

10 

10 

8.4 #  a.  «d>'  CD  p. 29 30.8 22.4 95 

I  83 

10 

10 

12.4 
•  a.  n.  d  ̂ ,  D. 

30 31.3 21.5 
97 

!  90 
9 10 

3.8  1  H  =  a.  •Sp.     ' 31 
32.2 

22.6 93 

:  82 

9 8 
H  =°  a.  d  p. 

Mean 31.5 22.2  1  94.7 
I  75.9 

8.8 
8.4 

Total 173. 5 

ISABELA,  BASILAN. 

[<^=:6''    42'   N;  X=121'»   58'   E] 

Day. 
Tempera- 

ture. 

Mean    30. 4 

«a 

03  P sa 

30.7 31.3 

30.3 
31.3 
31.3 31.5 
32.3 

30.7. 

31.3 

30.3 29.1 

30.7 
29.8 

30.1 
30.1 29.8 
31.5 
32.3 

31.3 32.8 

31.3 
27.9 25.8 

31.9 29.9 28.8 

29.9 
25.6 

29.6 

31.8 
31.8 

Relative humidity. 

ill'  i 
22.5 
21.5 

22 

21.2 
22 
22 
22 
22 
22 

22.5 

22.4 22.5 
22 
22.2 

22.2 22.3 

23 

22.4 21.5 

23 
24 
23 

22.5 
22.3 

23 

23.6 

22.4 22.5 
21.5 

23 

21.5 

P.ct. 

96 

98 
96 

96 
97 

97 
96 

96 
96 

93 

94 

96 
98 
87 

97 

_L 

90 

96 
96 

98 
96 

92 

96 

P.  et. 

\  74 

64 

71 
76 

75 

■  76 

94 
6M 

80 

:    84 

I  96 

;  80 81 

:  78 i  81 

:  75 

i  82 

!  69 i  84 

;  83 

i  83 

84 

Cloudiness. 

«5c 

03.0  0 

Miscellaneous. 

0-10.  0-10.  \  mm. 

i  81 

81 1  80 

!  90 
I  71 

I  94 

10 
4 

10 

10 

5 

10 

10 

10 

3 

!  10 

^  1 

3 

I  10 i  10 

I  10 

3 

!  -2 
;   5 

i  10 

10 

I  10 

i  10 

iio 

'  10 

^  7 
'  10 

i  10 

'  4 

10 

10  • 

6 
9 

10 
10 

10 
9 
8 
7 
9 
6 

3 

~4.'3~ 

6.6 

37.8 

3«.e 

10 

I  10 10 

I  10 

10 

;  10 

!  10 

I  10 

I  10 

2.5 

49.8 
49.3 

9.4 

19.3 

.5 

114.3 
20.8 

1.8 
2.8 

Ha. 
H  a.  #  p. 

Ha. 
H=oa. Ha.TP- 

Ha.p2y  dp. 
H  a.  p  r3  p. 

#  =°a. 

H  a. 

H  a.  %-  p. Ha.  T  dp. 

H  a. 
H  a. 
H  a. 

H  a. H  a.  #°  p. H  a.  O  p. 

Ha. 
H  ̂ °  a.  T  P- 

=°a. 

pa.  da. p. 9  p. 

#  a.  p. #  a.  pa.  p. 

p2a.#p. 
dp. 

H  d  a.  #2  p 

#2  a.  pp. 

H  a.  T°  p  p. 
H  a.  p  d  p. 

H  a. 

22.3  I  95.5  I  80.5  !    7.7  I    8.J 

Total   .   ;364.3 

ZAMBOANGA. 

{(tf^Q"    54'   N;   X=122°    05'   E] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 
17 18 
19 20 

21 

22 23 
24 
25 26 

j  '27 

I  28 I  29 

I  30 

f        31 

Mean 

Total 

28.2 
28.8 29 

30.4 
30.5 
30.2 
31.6 
31.2 
30.2 

30- 
30.1 
30.2 
29.8 
29.5 
30.7 29 

29.2 

30.2 
30.2 
31.4 29.8 

28.4 
27.8 

29.2 
28.4 
30.8 
29.2 26 

30.3 
31.3 
30.5 

20.1 
24.4 22.8 
22 23 

23.7 
23.6 
24.3 

22.2 23 

22.  5 
22.5 
22.7 
21.8 23 

22.  5 
25.4 24.7 

22. 2 
23.3 
23.1 
21.8 
20.8 

21.4 
23.3 
24.3 
22.9 
22.9 
22.5 
22. 9 
22.1 

Relative 
humidity. Cloudiness. 

^§a 
a   :  a a 1  a 

4^^ 

<£      A 
d 1    d 

i'^'^ 

CO               (M 

CO 

Or-10. 

i    "
^ 

P.  ct.  1  p.  ct. 
0-10. 

mm. 
93      I  78 

10 
i        5 

83      j  76 7 4 
91      '  7S 4 9 

6.1 94         75 8 7 
87      j  68 3 7 
90      !  81 6 8 
91      •  73 8 

.7      

88      ;  76 8 6     11.2 
92         75 i 

6  i     8.4 

86      :  79 6 

7  '      .8 

90        78 8 9         .5 
91      ;  76 

10 
9  ;   

85      .  73 3 6 
9.1 

Miscellaneous. 

■  87 

:  84 
90 

]  93 

I  93 

j85 

I  87 
I  88 

I  97 

i  ^"^ 

I  87 

I  87 
I  91 

I  99 

j  90 

93 
i  88 

73 

74 
79 
83 
78 73 
63 

88 
86 98 
93 

i  83 

I  79 

85 
84 86 75 

3 

;  6 
I    9 

:    9 

5 
3 
2 

10 

10 

10 

9 
9 

10 

9 10 
10 

4 

9       1.3 
9         .5 
9         .8 
6      

9  j   6  !   

29.7  i  22.8  I 

.5 
7.1 

•21.6 

121.4 
14,7 

2 

58.2 
12.7 

9  j  12.2 

#  a.  d°  q:7  <,  p. 
=°  a.  ̂   p. 

H  =  p  a.  O  P- 
H=°a.  O  <  p. 
H=  a.  O  <!  p. 

H  =  Oa. H  =  a.  <;  p. 

H  =  d  T  a.  #  p. 

=  a.  #  d°  p. =  a.  do  <i  p. 

=  fla.#o  <p. 
=°Oa.d°Op. 
HEf°a.r^#^p. 

=  a.  #°  <  p. 
H  =  #o  a.  <  p. 

H  =  a.  O  d°  p. 

^=^°  O  a 

H=°a.C°<,Tp.' H  =°  a.  r^  p.  I 

H  =  a.  do  <,  p.  : 
=°  a.  r3  <,  p.  ; 
0a.#°a.p.0^i 

p#a.p.  I #a.p.O°<  ^P.j 
viy=odOa.  0°^P-  '• 

d°Ca.T#^p.^ •°a.O«p. 

#a.p.©^p. 
=°da.O#<p, 

^  a.  O  •  <,  p. =°  a.  O  p. 

DAVAO. 

\.<t>  =  T'  01'  N;  X=:125*'  35'  E] Tempera-      Relative    ioionrlinpss 

ture.         humidity.  |  ^^ouamess. 
Miscellaneous. 

i  Total  _ 
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COTABATO. 

[0  =  7'  13'  N;  X  =  124"  15'  E] 

CAGAYAN,  MISAMIS. 

[0  =  8*»  29'  N;  X  =  124»  38'  E] 

Day. 
'^^.^P?'^-  I  v?£?i\!f.     Cloudiness. ture. humidity. 

»3 

Miscellaneous.  !|  Day. 

i  li 

Tempera-      Relative    !r.iondlnps.s 

tare.       ;  humidity,  
i^^ouamess. 

s 
aj  Sao 

"^^•S  '^  I  Miscellaneous. 

83X5  «>'
 

05 

o<7. 

30.2 

30.4 

P.cL 
22.6 

21.6  I  93 
21.8  i  93 

P.  ct. 

1  71 

I  75 I  67 

0-10. 

4 
4 

0-iO. 

6 3.8 

4 
31 

22.2 
93 

70 
6 9 

5 31 21 
93 

69 
2 8 

6 
31 

21.3 
91 

69 
4 8 

7 
32 

21.6 93 

67 

3 4 

'   

8 32 
21.2 

92 

68 
5 3 

1  12.7 

9 31.6 20 93 

72 

10 
4 

1  7.6 

10 31.6 
20.4 

93 

65 

4 6 
2.5 

11 

31 
21.2 94 

75 3 4 
6.4 

12 

31.6 21.2 
95 

72 4 6 
13 31.6 

21.6 
97 

66 

1 3 

14 

31 22.2 93 

69 

4 4 17.8 

15 
31.6 22.5 95 

64 
8 4 

16 
30.5 

22.4 
93 

74 

4 10 
2.5 

17 
31 22 

95 

73 

10 10 19.6 
.   18 30.6 22.8 93 74 4 10 

19 
30.8 

20 

96 
64 

2 3 
20 31.8 22.6 93 

66 
6 

10 

3.8 21 31.8 21.1 93 

66 

4 4 
43.2 

22 
31 

22.6 

97 

66 
6 3 12.2 

23 
30 

23.8 85 
74 

10 10 53. 3 

24 
31.2 95 

71 
8 10 25 

32 23 
93 77 3 

10 
3 26 28 

22.1 
95 

84 10 
10 

3.8 

27 
29 22 93 

83 

10 

10 
55.9 

28 21 96 
76 

10 
10 

4.6 

29 31 21.6 
93 61 

10 6 

30 
32 

21.8 
95 

60 
5 4 27.9 

31 30.4 23.2 93 
73 

6 
10 

Mean 
31 

21.8 
93.5 70.4 5.6 

6.8 

Total 1 284. 4 

p  a.  VX.2  0  p.  I 

=  •  a-  •  -^-  P- 1 
n.  O^  a-  '^  p.  i 

j>  p. 

=  a.  <,  p. 

-Q.  =  a.  <^  p. 
=  T  a.  ̂   p. 

=  a..  #  r^  p. =  a.  #  <,  p. =°  a.  r^  #  p. =  a.  1   #  < 

=°a.  <p. 

-Q-  =  a.  I  d.  <>j  p. n=a.  #  <,  p. 

=  a.  1"  ̂   p. =°a.  O  ̂   p. 
•°  a.  •  p. 
d  #  a.  <  p. 
na.  <  p. 

n  a.  T  •  <  P- j:i=a.  r2#p. 

11  =  a. 
9^  a.  p.  d  p. 

=°  a.  u^  <i  p. 

=  a.  T  mS  P- =o  #^  a.  d  <  p. 

i  =d#a.#2p. 
d  a.  #  a.  p.  <,  p. 
=  a.  ̂-1^2  p 

-Q.  =°  a.  •""  <,  p. 

n  =  a.  d  p. 

9 
10 

11 

12 

13 
14 
15 
16 

17 

18 
19 
20 

21 
22 
23 
24 
25 
26 
27 

28 
29 

30 
31 

Mean 

32.2 

33.4 34.7 

33 33.4 32.9 

33.9 
32.6 
33.8 
33.1 
32.9 
31.9 
31.1 
32.7 

32.9 32.9 

35.2 
35.9 

33.6 33 

32.9 32.3 

33.2 33.2 

32.4 
29.7 
30.6 
27.4 

32.2 
32.4 
32.1 

22.5 
22.3 
22.7 
22.1 

21 

22.2 
21.7 23.3 

23.2 23.3 
21.7 
21.1 
22.4 23.3 

22 

21.9 
22.2 
22.9 

21.9 22.1 

23.8 
22.8 

22.2 
22.3 23 

22.9 22.6 
22.6 

22.4 
22.7 

22.2 

P.cL 96 

89 

90 

90 

92 

90 

89 

94 

92 

91 

93 
96 

92 

91 
89 
90 
90 

89 
85 
91 

95 
97 

94 

96 

94 
94 

95 
98 

95 

90 
95 

P.cL 

90 

52 
54 i  64 

!  58 

i  65 

!  69 

77 

i  64 

;  55 

■  81 

72 
65 

64 

59 

61 

51 
69 
60 

60 
67 
62 
63 

62 

72 
79 
88 

87 

68 
66 

64 

10 

4 
6 
3 
9 

4 
1 

10 
9 
9 
4 

10 

10 

7 

10 

8 

i  0-10. 
I  10 

I     9 

;  10 

'     7 

:    6 
I     9 

9 

i     8 

6 

25.4 

'17^8' 

mm.  i 

20. 3  1  •  d  r^  p. 

      /-°  02  p. 
  !/'^Tp<  p. 

  ;    ©<°P.   I  n.^  =a.  <^p. 
-    -Q  =  a.  <Spp.  , 

-a  =  a.  ©  #2  p  J 

dj  <  p.  i 
^^P.  ! 
-Q.2  =°  a.  <,  p.     ! 

n2a.  d#r^2p.i 

  1  do  <^op. 

  I  ii2=2a.  <^  p. 

  i  n  =  a.  <  p.   '  -a°=°a.©^  p.! 

  :  -a°=a.©<,o#op.j 

  ^=a.  ea7^<°p.i .3  'no='^a.p°©c)^op! 2. 5  '  JO-  a.  d  <j  p. 

22.  9 

29. 2  i  #  d  a.  p. 

  j  #a.  ̂   p.  ; 
17. 8  1  d  0  #  p.  i 
  i  Odp.  i 
21.6 1  •^r^p.  ! 

.4(d^<2p.  , 

4.6  !  dp.  ' 
  I  d  a.  p.  w  <,°  p.   i  -a2  =  a.©uyp.  ; 

2      i  £L2=oa.OT"dp.^   1  ©u.  <Op.  I 

32.7     22.4  j  92.3  i  66.  7     7.  4 

Total   I   167.3 

DAPITAN. 

i<i>  =  8*   40'  N;  X=:123''   25'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. 

1^6 

34.1 
34.4 
33.8 

34.2 34.8 
35 

34 
35.5 

34 
34.9 

34.9 
33.5 

34.1 
33.7 

33.4 33.6 
32.8 
31.4 
33.9 
32.7 

33.2 
32. 9 
29.4 

30.8 
30.9 
27.2 
3(J.l 

33.1 

Si 

°a 

23.1 
22.3 

23.7 
24 
24 

23.8 
22.5 

23.4 
23.4 
23.5 
23.7 
23 
23 23 

23.3 
22.3 
23.1 
22.8 
23 
22.8 

23.2 
23.4 22.9 
22.7 

23.1 
23.3 
22.8 

22.4 
22.6 
22.7 
22.5 

23.1 

.  bo 

Cloudiness.  *-.  o 
J-f 

P.cL 
93 

92 
85 91 
90 91 95 

95 

94 97 

92 
93 

97 95 

91 
97 

96 
87 
92 95 

94 

P.cL 63 

62 

68 

66 
65 
63 68 
67 

66 
61 
68 i  66 

'  68 

i  74 

i  68 

68 
66 74 
68 
70 
63 

62 
80 
65 

73 
73 

82 
72 

66 

66 
70 

2.8 

3.6 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 15 16 

17 
18 

19 
20 21 

22 23 

24 
25 
26 

27 28 
29 

30 

31 Mean 

Total  !   !   '   121.1 

0-10. 

10 8 
8 
6 
7 
5 
5 
7 

10 
10 9 
6 
7 
5 
9 
8 

0-10. 

^10 

6 
10 
4 
7 
4 
6 
6 
7 
5 
4 
4 
6 

5S! 

Miscellaneous. 

91.7  i  68.1  !    7.9 
6.6 

62.7 

9.4 3.6 
4.8 

11  =  a. 
n  a.  O  <i  P- 

-a  a.  #  <,  p'. 

<p. 

jQ.  a. 
n  =  a.  O  p. 

ii  =  a.T<;«°P. 

=  a.  <j  p. 

n  a.  #  <j  p. 
i3.  a.  r3  p. 

na. 
£l  a. 

n.  #  T  a. 

•  T  a.  O  p. •°  a.  C  P- ii  =  a.  <;  p. 

/'  P°  •  p. 

•  <  p. 

<  p. 

n  a.  <j  p. 

n  9  a. 

•  P- 

•  a. 
•  a. 

=2  a.  <  p. 

^p. 

•  a.   ̂   p. 

BUTUAN. 

[0  =  8»  56'  N;  X  =  125*'  32'  B] 

Tempera-      Relative ture.   '     humidity. 

Day.  I  ., 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 

31 

29.1 
29.8 

29.6 29.5 

30.3 
30.6 31.6 
30. 
29.6 

28.7 

31.4 
30.6 29.5 29.5 
29.5 
29.8 

32.3 31.3 

30.8 30.5 
30 
29.5 29.6 

31.1 
31.8 
27 
26 
29.6 

31.4 30.1 
30.3 Mean  | 

Total 

23 23.5 
23.6 
23.6 

24 

23.5 

23.4 23.3 
22.5 

23.2 23.6 22.6 
22.6 

23 

21.6 

22.1 23.7 
23.8 
24.1 

23.9 
24.2 
24.4 

24 
24.4 23.6 
23.1 
23.4 
24.4 
23.2 
22.6 

22.6 

Cloudiness. 

00  S>
0 

o^B  "  I  Miscellaneous. 

P.cL 

97 

96 

96 

97 

95 

95 

93 

96 

94 

95 

97 
96 

98 
97 
97 
96 

95 
91 

95 

96 
97 
96 

93 
89 

96 

97 
98 

93 

96 

94 

96 

P.cL 

76 
79 

88 

68 

63 

63 
68 
80 
84 

66 

71 

68 

!  69 

64 
I  58 

■  78 

74 
59 

!  76 

i  67 

70 
89 

0-10. 

8 

6 
6 
4 

10 
10 

9 
8 
3 

10 

6 

8 

10 

76 

23.4     95.4 

9 
4 

68      '    9 
62       ̂      2 

>0-10. 

i     ^ 

'  10 

10 I  10 

:   6 

i    7 

8 
i  10 
:  10 

j     4 

■    5 

1     9 

72.2  ! 

mm. 

9.1  j 

1.5  I 
2.5  ! 

29.2 

26^7' 

14 6.4 

11.2 

24.4 
8.2  i 

J 138. 4 

n  a.   I   #  p. 

nooa.  r^#p. ■CL  a.  #  d  r^  p. 

na.  _ 

ii  CO  a.  <|    1  p. 

n  a.  d°  p. -aooa.r2#p. 

n  a.  T  <,  do  p. n  T  a.  a  p. 

92  d  a.  rN  p. 
-Q-  a.  r^  #  p. 
■Q-  a.  O  •  P- 
£L  a.  T  P- 

-a  =  ©  a.  #°  p. 
11=  a.  <  p. 

ja©a. 

n  a.  d°  ©  p. 

-a  ©a. n  00  a.  <,  p. 

n.%a.  d°p. n  a.  d°  a.  p. d  /^  #  a.  <^  p. 

na.  Tp." 

•  a.  #2  y  p. 
=  d  a.  #  a.  p. 
n  =2  a.  #  d  p. 

n  =2  a.  d°  p. 
ii  =  a.  Fii  •  P- na.  rp- 

n  00  a. 
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YAP  (WESTERN  CAROLINES). 

[0f=9°  29'^  ;  X^ISS"  08'  E] 

MAASIN.  ' 

[</)  =  10''  08'  N;  X  =  124'*  50'  E] 

Tempera-    t  Relative 
ture.         humidity. 

Cloudiness. ! 
Miscellaneous,  i 

Day. Tempera-       Relative 
ture.          humidity. 

Cloudiness. 

^.ia* 

Day. 

■^s'^
 

'r  a- 

•a 

■  a 

S a 

«a 

*s  a 

i 

'  a 

S a 
Miscellaneous. 

as  S3 

.5  ̂  

'o3 

p. 

d 

p< 

eXJco 

1 1^2 * ft 

<£, 

Ph 

3^«o 

■  "-: 

^H 
^H 

«3 

<M «o 

c^ 

^ 
' 

^H 

MH 
CO 

c^ 

«o 
<M 

0:3 
°a  \  °a P.  ct. P.ct. 

0-10. 0-10. 
mm. 

°C. 

°C. 

p.ct. p.  ct. 

0-10. 

0-10. 

mm. 

1 ]., . 1 29.4 

23.1 95 

80 10 8       -^a.^-x^ciyOp. 
2 2 

3 

29.3 

29.2 

24 
24.8 

92 
92 

77 
83 

10 
10 

10 
10 

3 

■  , 

18.8  i  ii°a./'o#202p. ;        4 
4 
5 

30 29.6 

24.3 
24.3 

88 

93 
74 
78 

10 

10 
10 
10 1                                  : 

'          5 

"  i 

19.3  !  /'°#2  rt^dp. 
6 i        1 6 

30 

22.5 
91 81 10 10 

  ;  1  p. 

7   i   1   7 
8 

30 
30.8 

23. 8     95 88 

81 

10 
10 

10 
10 

i      • 

:       8 

24.1 

92 21.8    ns'  m-'  n. 
i          9 

; 
9 

10 

11 

30.1 
30 

30.4 

23 
23.1 
23.5 

95 

94 

95 

91 
78 
79 

10 
10 

10 
10 

8 
6 16.5 

d.  a. 

10 

11 i 

a2  a. 

12 

12 
13 

14 

30.5 

31.6 

30.4 

23.4 22. 6 
23 

94 

88 
93 

77 

80 
80 

8 

10 

10 

10 

10 
10 

'35'6' 

41.1 

d  ̂ o  p .       - 

d#  T''^^  P- •  d  r^  p. 
13 
14 10 

10 

29.5 
15 23.7 

91 82 
10 

10 

58.2 
•  a.  p.  <,«  p.      j 
d°#°a.do  ^p.| 

15 

30 
23.1 

95 

72  . 

8 10 16 
28.9 22.4 93 

84 
10 

10 

2 16 30.4 

24.6 

93 

79; 

10 10 

^'  P- 

17 29. 7 22.5 96 78 
9 8 

.5 

•°  p.                   ! 

17 30 
22.4 

92 

74 

10 

10 

5.6 

>  #  a. 

18 
33.1 

23.7 93 
78 

9 7 17.3 

d^  •  a. 

18 

30 

26.6 

87 

89 10 10 19 
30.6 23.2 97 93 3 8 3 

•°  a.  #  p. 

19 

30.1 
24.2 

92 

81 

10 

8 20 
31.3 

24 
97 

89 

8 9 

31 

X°  •  p.              i 
d°a.|/°#vx/°p.    1 

20 

30.6 
24 

91 83 

3 

10 

  i  u.°  <jO  p. 
21 30.6 28., 9 97 

96 
10 

10 
31.7 

21 30 

24 

95 83 

8 6 
3.3     =d^  a. 22 27.1 23.4 

91 

92 
8 

10 

3 
#  wO  p. 

22 30 

23.6 

93 

76 

10 

10 

11.7  ,  r^  pp. 

23 
30.1 24.6 

98 

75 

8 8 
2.5 

n.  a.  #°  p. 

23 

30.6 22.9 
95 87 10 

10 O  i/""  p. 

24 
33 24.2 

94 
73 8 6 1.3 m°fi-.-^°  <,°p. 

24 

29.5 
23.8 

92 

88 10 10 

d°a.u.°a:?°<,2p^ 

25 
31.8 24.2 

98 
80 7 8 

4.6 -  m°  a..            ! 25 
30.6 

23.3 

93 71 10 6 

d°a.  F^2  p. 

:        26 31.2 23.9 
96 83 

8 9 23.1 
#°  a.  ̂ ^  p2  p. 

26 

31.4 
24.4 

90 

80 

10 10 4.1 
d°r>opa.d^<^2u. 

pa.vx/°u^2  ,^  yp. 27 

31 
23.8 92 71 6 8 

18 

da.u.o<;0#op.    ; 

27 

30 24 

91 

76 

10 

10 

8.1 

28 

31 23.2 
93 75 

9 

8. 

^°V^°P. 

28 

30.8 
24.1 

89 81 

7 10 

VU2   p. 

29 
31.2 

23.8 92 
74 

5 6 6.9 /'°#a.<,°^-p.     i 

29 
29.5 

24.6 
95 76 10 8 

ar2  <;  p. 

30 31.2 
23.8 

92 
78 

6 9 
11.9 

p  r-^  a.                   1 30 

30 

25. 2 

82 

66 10 5 <;o^2  .j^op. 
31 27.5 23.4 

98 89 10 

10 

18.3 
•  a.  <j  p.             i 

31 

Mean 

Total 

31       j  2-6 

96 65 

10 

8 
<,.  ̂ '  p. 

Mean 30.6 23.6 94.6 81.8 8 8.6 30.2     23.8 92.2 79.2 

9.5 

9.1 

Total 1 
  j   !_._ 

185.9 

,,       : 1 1 

  1   j   
SAN  JOSE  BUENAVISTA. 

[0-10*'  44'  N;  X  =  121**  55'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

(-JO* 
Day. 

•;^a 

'H 

s" 

a a a 
OS   ̂  

•"  3 
al 

ft 

<A 

ft 

5i2<o 

^a 
^a 

?o 

CM 

o 

(M 

mm. 

°c. 

°6'. 

P.ct. P.ct 
0-10. 0-10. 

1 31.5 23 93 90 10 
10 

92.7 
2 29.9 22. 9 

97 
85 10 

10 

7.6 
3 29 24.3 93 93 

10 
10 56.1 

4 28.5 23.1 
96 

93 10 10 28.7 

5 27 
23 

96 
93 10 10 33.5 

6 28.1 23.7 
96 92 

10- 

10 

98.6 
7 30.8 

23 

96 82 
10 3 

8 
31 

23. 5 
95 72 

10 
3 

9 29.8 23.4 
89 

80 10 

10 

.8 

10 
30.2 23.4 

96 

77 

10 

10 

U 30.8 23.2. 

93 76 
3 

10 

3.3 

12 
31 22.8 

92 

76 
3 8 13 31.1 22 88 72 0 8 

14 
31 

23 

94 
78 7 

10 

15 
31 

21.5 87 74 6 8 

.5 16 30.4 23.4 
92 

77 10 
10 

13.7 
17 31.4 25.5 

88 
77 10 

10 

18 

31 
26.8 

87 93 
10 10 

4.6 
19 31.5 24.4 

95 
76 10 8 1.8 20 

31.9 23.8 
92 

74 3 9 21 
31.2 23.3 

90 71 
6 4 

22 31.4 23.5 
90 72 

2 6 
5.8 

23 

31 
23.9 

97 97 
10 10 

94 
24 

31 
24 

97 
88 10 

10 

10.4 25 31.6 24.6 90 
78 

10 
4 1 26 

31.1 23.6 
91 85 

3 
10 

21.8 
27 30.3 23.8 

94 
81 

10 

10 

5.8 28 
29.1 24.3 

95 78 
10 10 3.3 29 

29.2 24.4 89 
84 

10 
10 

30 
31 

23.3 
94 74 

8 7 

31 

Mean 

Total 

31.4 
22. 8 95 68 10 3 

30.5 23.6 92.8 80.8 8.1 

8.4 

__.._. 
!          1          i 484 

Miscellaneous. 

d«"Op. 

#  a.  p. 
•°a.  #  ̂   p. 
•°a.#dT<,p. 

•  a.  p.  r^p. 
I   a.  #  a.  p. 

d_<,p. 

p. 

"  ̂  p. 

-_„   Tdp. 

T  <^  0°  p. o#r^p. 
^°  •  p. 

J  p. 

dp. 

1  ̂ p. 
O  •  a.  p. 

•  Ta. 
•  <j  p. 
•  a.  07°  p. 
T  a.  #  d  a. T  a.  #  p. 

BORONGAN. 

[</,  =  ll*'  37'  N;  \  =  125»  26'  E] 

Tempera- 
ture. 

  Op. 

Day. 

10 

11 

12 

13 

14 
15 
16 
17 
18 
19 
20 

21 

22 

23 

24 
25 
26 

27 
28 

29 

30 
31 

Mean 

Total 

Relative humidity. 

•^a 

•i=s" 

e g 
OS  P 

o3 

ft 
SH 

■^ti 

CM 

Cloudiness. 

a 

°C.   I  °c. 

29.9 
29.5 

31.1 

31.2 
31.4 31.1 
31.6 

31.8 
32.7 
32.9 

33.2 
31.2 

32 

32.1 31.6 26.9 
32.5 

30.2 30.7 

31.1 
30.8 

31.2 30.9 31.3 

23.1 

23.2 
23.5 
22.8 

22. 2 
22.7 
22.8 

22.4 23.8 
23.7 
22. 9 

22. 2 
23.4 
23.3 

23.1 
23.1 
21.9 
23.6 

23.7 24.9 

22.4 24.3 21.6 

22 

31.2  j  23 

P.ct. 

96 
96 
96 

94 

93 

95 
97 

96 

96 
96 
96 

P.ct. 

75 

76 

83 

79 
76 

78 
72 
72 
71 
72 

70 

69 

75 

66 

65 

72 

56 

60 
71 

70 
72 

70 

80 
80 
76 

89 
89 

76 
78 
68 
67 

0-10. 

6 
8 

10 
10 
10 
10 
5 

10 

73.3       7.5 

^la. 

c'SfoS 

0-10. 

9 
9 

10 

10 
10 
9 
8 

10 
10 
8 
5 
5 
6 
4 
8 

10 

7 

mm. 
4.3 

4.8 
4.3 

1.5 

4.8 

10.4 

.8 

8.9 
2.8 

49.8 
22. 1 

20.1 
18.3 
32.8 

39.1 9.9 

26.7 

7.9 
40.4 

.314 

Miscellaneous. 

i 
-c^  =  a.  O  O  p.j 

=  a.  #  p. 

r^#p. 

=  a.  #  p. 

=  a.  #  p. 

•")  a. 

n  =  a.  #  p. 

d  #°  a. 

=  a. 

ii  =  a.  <,  p. 
-Q.  =  a.  ̂   p. 
n  =  a.  #  p. 

•  p. 

=  p  a. 

-Q.  =  a. 

/-^P. 

na. 
■Q.  #  a.  O  p. n  =  a.  <,  #  p. 
n  =  a.  <,  p. 

-Q-  •  O  a.  #  p. 

•=^  a.  <,  p. 

13.  =  a.  #  p. 

r^  •  =  a.  #  p. 
=  a.  #  a.  p. 

©a^/o^^p. 

•  a. /'Op. r^#  =  a.#^p, 

•^  =  a.  #  p. 

=  a.  #  a.  p. 

93676 
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PALANOC. 

[0  =  12°  22'  N;  X  =  123°  36'  E] 

Day. 

10 
11 
12 13 

14 15 

16 
17 18 
19 20 

21 
22 23 
24 
25 

26 27 

28 29 

30 

31 
Mean 

Total 

Tempera-  |    Relative     niondinpss 

ture.       i  humidity.  
I^Aoudmess. 

31.5 
31.5 

30 
29.2 
29.5 

29.2 
32.6 

31.4 
29.6 

29.2 

32 32.5 33 

30.8 
32.4 
30.6 
30.2 
31.4 
31.6 
32.6 
32.8 

30.2 
26.4 

32.4 31.4 
32.6 
32.2 
31.5 
32.2 
32.2 
31.6 

24.5 25 

24.6 
25.4 25 

24.8 
26.2 
25 

24.2 
24.2 
25.4 

25- 

25.6 
24.8 26 

25.6 
23.6 

27.2 
25.2 
24.5 
25.2 
25.6 

23.5 
23.5 
24.5 

25.4 
25.5 

23.2 
25.6 

25.4 
25.8 

31.2  i  25 

P.ct. 

95 

P.  ct.  \ 

95.9  i 

0-10. 

9 
4 
9 

10 9 
10 

9 
8 

10 
10 
8 
4 
6 

0-10. 

8 

10 
10 
10 
8 
4 
6 
7 

10 
9 
4 

05 

mm. 

1.3 1 
2.5 
3 
2 
2.5 

7.4 26.2 
1 
1 

8.2 

.8 

45.2  I 

30.2  ! 

11.9  ' 

2.5  ■ 

.8  
' 

17 

Miscellaneous. 

Tp. 

TP. 

Tp- 

/'°p. 

/'°  •  a.  p. 

Tp. 

ROMBLON. 

[,/,  =  12«»  35'  N;  X  =  122*  16'  E] 

Tempera- 

ture. 
Relative humidity. 

.Day. 

OJ   P ;^a a  I  a 

Cloudiness. 

157.1 

10 
11 

12 
13 

14 
15 
16 
17 
18 

19 

20 

K  21 

22 
23 

24 
25 
26 

27 
28 
29 

30 
31 

j  Mean 
I  Total 

^§a 

Miscellaneous. 

3  <i> 

aei 

°a 
°C. 

P.ct. P.ct. 

0-10. 0-10. 

mm. 

29.7 

24 97 64 

10 8 20.3 

30.1 

23.3 
96 

80 6 8 .5 29.8 25.5 

87 82 

10 

li) 

5.6 

30.9 

24.2 

86 84 

10 

10 

2 
29.9 25 88 

88 

10 

10 

8.6 29.9 25.5 81 

81 

10 

10 

4.6 

31.2 24.3 
93 77 10 

10 

L5 25.4 
87 73 7 8 3.6 

32 

24.4 
95 74 10 

10 

1.8 

30.8 

24.2 
97 74 9 7 

7.6 30.3 

24.3 

97 

83 

10 

8 

.3 
25.1 

90 

69 5 2 3 
31.5 

24.2 

91 

67 4 3 
18.5 

31.2 

23.8 

96 

69 

6 4 4.6 
30.9 

24 

96 74 7 8 

.3 

24.1 
90 

62 

10 10 

32 

25 81 

76 

10 10 

29.9 24.8 

84 

74 10 

10 
1.5 24.3 

86 

66 

10 5 
32 

25 

94 

69 10 3 

33.5 23.5 

96 70 

3 3 

2.5 
32.1 

24 

98 

67 

5 3 

31.1 

24.5 

80 

93 

10 

10 

51.8 

29.2? 24.7 

89 

78 

10 

10 

.5 

21.5 
24.8 

94 

81 10 

10 

3.3 

31.3 

25.2 93 

73 

7 7 3 

31.5 
26.3 

85 

71 7 6 

16 
31.2 

24.2 86 80 8 10 

.3 30.2 

25.2 

89 

76 

10 

10 12.7 

31.8 
2;^ 88 

70 

10 

10 

2 
31 

26.3 

85 72 

10 

6 

31 24.6 

90.2 

74.9 

8.5 7.7 
1            1            1 

176.4 

#a.p.#°Op. 

P  a.#op. 

?°a.#p, 

<.P.  i 

#a.#°p.  i 
d  a.  #o  <,  p. 

f°a   <,p.  i 

d  a.  <^  p. 

#°  a.  a°  p.  I 

•  a.  . •  T  a.  d°  <-  p. 

<  ©p. 

d'^a.  r3#2p.    I 

T  a.  <,  ©'^  p. 

•  Tp.  I 

d  a.  <,  p.  I 

/^  d  a,  p.  i d°  /°  a.  p.  #°  p.; 

n  a.  <,  p.        '    ! 

p.  a.  vx/  r^  p. 

ra.#p. 

do  a.  <;  p. 

#°  a.  do  p.  <^  p., d°  a.  p  p.  j 

P°  a.  r-,  m'  <^ 
d  a.  p. 

•  r^p. 

•  a.  ̂   p. 

LAOANG. 

l(t>  =  12''   35'  N;  X  =  125''  01'  B] 

Tempera- ture. 

Relative   | 
humidity,  j Cloudiness. 

02  ttf) 

.  ., 

a 

^|a 

Day. 

•pa 

C  " 

a  1  s  ! M 
03  P 

S  g    ̂      d       1      fi      '      OS      j Cii 

m!o^ 

sa 

°C.     P.ct.lP.  ct.   0-10. 0-10.    mm. 

°a 

1 
30 

23.5  !  96 80       8 9          1.5 
2 30.7 

23.3 

97 

75       5 9      !    1.3 
3 29.8 24.4 

95 
78     10 10      j   

4 30.1 
24.5 

93 
76 8 10            .3 

5 30.6 24.2 
89 

75 7 10      1    2.5 
6 31.1 24.4 

91 72 

9 8      i      .5  i 
7 

32 
24.2  j  93 

65 

9 
6      .   i 

8 27.4 24.3 
94 

90 7 
10      i    9.4  1 

9 27.3 24.5 
96      ;      98 

10 

10      ;    2.5  i 10 29.8 23.6 
98      i      74 

10 

7 
3.3  1 11 

31.7 
23.5 

97      i      72 7 3 
12 30.9 

23 
99            70 2 3 

7.9  1 

13 30.9 23.4 
97      i      74 

5 6 16 14 
30.4 

24 
97            75 6 6 

8.9 

15 

31.2 
25.1 

91       !      74 9 8 
4.1 

16 

30.2 25.6 
87      '      94 

9 

10 

17 

31 26.3 86      i      70 
10 10 

18 

32.9 
24.3 

84            61 10 9 19 
32.7 23.7 97      i      91 8 9 16.3 

20 

31.3 23.4 97      1      75 2 3 21 

30.2 23.3 
98      1      83 

4 8 2.8 22 
30.4 23.7 99      I      76 7 8 

50.8  i 

23 

25.5 23.2 100?    i      91 10 

1  1" 

100.8  : 24 31.6 22.6 
97      ■      84 

8 !  10 25.4 
25 

31.1 23 96            75 5 !    3 
4.1  ; 26 

30.5 23.5 100?          79 7 
i    8 

10.7  \ 
27 

30.4 24.7 95            81 8 

1     9 19.6  ̂  

28 
29.5 23.2 99      !      83 9 

i     8 

1.3 
29 

29.7 24.6 
  i      79 

10 1     9 

1      , 

30 29.8 22.8 94      i      75 7 1     6 3 
31 

Mean 

Total 

30.2 
22.8 95             72 7 

':        4 

12.2 

i 30.4  j  23.9 

94.9 78 7.5 7.7 

i 1 306.2 
1 

Miscellaneous. 

GUBAT. 

[0  =  12"   55'  N;  X  =  124'*   08'  E] 

Day 

Miscellaneous. 



METEOROLOGICAL   BULLETIN. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

383 

SUMAY,  GUAM  (Ladrones  Islands). 

[0  =  13*»  24'  N;  X=144«  38'  E] 

CALAPAN. 

[(/jz^ia*  25'  N;  X  =  121»  11'  E] 

Day. 

i  Tempera- 
1       ture. 

Relative 
humidity. Cloudiness. \'i<B 

n^
' 

a B a 

'    B 

Miscellaneous. 

1                          i      Ojg 

.5  P 
03 

P4 

oj 
•    Pi 

'S-Oco 

i  ̂ B 

^H 

«o 
(M 

to 

<M 

P5 

\          \  °c. 

°a 

P.ct. 
P.ct. 

0-10. 0-10. 
mm. 

i       1 30 24.2 93 
71 

8 8 
i          2 29.2 23.8 

87 

93 
2 

10 

21.1 

pa.#2p. 3 29.6 24.8 

84 
80 10 

10 

22.9 

•'p. 
4 27.4 

24 

84 
87 

10 
10 35.6 #2  a.  p. 

1          5 
27.8 23.6 

88 
81 

10 10 

3.6 
6 

27 
24 

90 86 
10 10 

1.5 

7 30.6 23.8 
92 71 

10 
8 

7.6 
pa.f^  p. 

8 29.4 
25 

92 76 
10 9 

3.3 

Oa. 

9 29.4 25.4 86 
78 

1 4 2.5 
10 

30 23.8 95 
84 

10 

8 

12.7 

11 26.2 23.8 87 98 10 10 91.4 /'°#oa.^^2p. 

12 
27.6 22.8 

92 

92 

10 10 
22.9 •°a.p. 

13 26.6 
24.2 90 86 

10 

10 

20.3 

•°a. 
14 28 

23.6 
91 

84 
10 

10 10.2 15 
29.4 22.6 85 76 10 10      i    6.9 16 

29 
24 

95 

77 

10 
4      i     5.1 

17 
27.4 

23.4 

97 

84 

10 
8      ;  28.7 

•^a. 

18 
28.8 23.8 

84 82 
8 10      i     2 

19 

29 23.8 92 
80 

3 10      i    6.1 

p  a. 

20 
29 24.4 

89      ■ 

77 8 10      !    2. 5 
21     30.2 24.8 89 75 

10 
9      1    3 22 

30 
23.8 

84     ; 
78 6 4      1  10.2 

23 

29.8 23.8 
89      1 

74 6      j     1.3 

r^#"a. 

24 29 

23.8 

89      1 77 6      I  10.7 

•  a. 

25 
30 

25 84 
70 6     :   2 

•  a. 

26 
29.6 26 87      i 76 8      1     3.3 

#°  a.  p. 27 

29 26. 2     86 75 3      j    3.8 
©o^.p. 

28 30     i 25         84 

71 

3      !   
29 80      1 

25         83      : 
68 

6 
1.3 #°p. 

30 29.6 25.6  i  87 71 2 4 
1.3 

•°P. 
31 30      1 

25.8  , 

89 
71 3 4 

Mean    29 

Total  I   

24.3  j  88.5 79  I     6.7 

Miscellaneous. 

po  Vl^O  p^ 
d  vx*  CD  p. 

d  ̂   M^  <37  p. 
P°p. 
r^  #  a.d  p. d#p. 

=  #a.dTp. 

Tp. 

d°p. 

pa.  p. 
•  Odpa. 

I   a.  #  I   p. 

/'•°a./'Op. 
d  a.p.0°p. 

P"P. 

■a.  p. 

p°a.  dOT/'o#p, 

#  a.  u/  p. 
p°  vi/  p. 

l"  vj/p. 

r^°  a.  p  a.  p.  vx/  p. 
dopoa.  #2j-3p. =#^a.r3«a.p, 
•^a.O#p. 

343.8  ' 

Mean;  31.3  |  23 

I  Total     I   

94.8     74.5  ; 
8.1 

-233.9  I 

VIRAC. 

[<^  =  13''
 

35'  N;  X  = 

:124** 

14'  E] 

Tempera- ture. 
Relative 
humidity. Clone liness. 

i    B 

^..S  s  1  Miscellaneous. Day. 

■^s 
■^B 

B B B d  p 

5r 

OJ 

A 

Oj 

Ph 

*S.Oco! 

sa ^s 
«o 

CA 

CO 

M ^           I 

°c. 
oc. 

p.ct. P.ct 
0-10. 0-10. 

7nm.                                1 
1 30.7 

23.2 96 
88 

9 8 
10.7 

•°©Oa.p.u?p.i 
2 32.9 

22.9 

97 

67 
4 9 OO  &.  r-  <j  p.       I 

3 32.2 
25.1 

92 

70 
9 9 

4 30.4 
25.8 90 

81 9 9 13.2 
do  a.  #°  T  ̂   p. 

5 32.4 25 
93 

73 
9 9 

i:i°  a.  <,  p.  ̂ 
6 32.8 

25 

90 
71 9 9 

do  a.  <,  p. 

7 32.2 25.2 

87 
87 9 8 

■    1 

d°©Oa.p.r^^p. 

8 32.5 23.5 97 
70 

9 9 

d°^p. 

9 30.2 
23.9 

97 87 
9 9 

7.4 
d  •  T  O  p. 10 32.3 23.7 

97 77 
9 8 

15.5 
#  d  a.  d  r^  ̂   p.li 

11 31.9 24.9 
90 76 8 5 

7.9 
#  r^  a.  p.  <|  p.    1 

12 32.5 22.6 

96 

66 
1 5 13 32.9 23.2 

96 
74 5 5 

1.3 
d  #  a.  ̂ >  <  d  p.  1 

14 30.8 
22.4 

94 
75 4 7 .8 #°  a.  <  p.          !i 15 32.9 

22.7 
95 

79 
9 8 

8.9 •  a.  p.  <,  p. 

#d^a.  <,dTp.ji 
16 31.6 

25 

97 82 
9 10 10.2 17 34.5 25.2 

78 
73 10 

10 do^-oa.  p.          ! 18 
31 25.4 

79 
83 9 9 OOp. 

19 31.7 
24 

96 

72 8 4 CX)  a.  Q7  <,  p. 20 
32.4 23.6 

96 
83 5 9 

3.8 d°Ta.#<^p.  jl 21 
32.5 

22. 8 

97 
69 2 8 

|| 

22 
32 

23.1 

92 

71 
8 

3.3 
©Ca.p.^T#'! 23 

31.7 123.2 
91 

94 
10 10 

85.8 

d  aV'  •«?.       '' 24 29.7 21.5 88 
83 

9 8 1.8 CX)  d  ̂   <  #  p.   , 
25 

31.2 25 

92 
72 

8 5 .8 
eoa.oo<,#°p. 

26 
32.9 23.7 96 71 2 8 

3.8 
ooda.  dQ7  0p.  I 

27 33.6 25.8 

84 

73 8 8 10.2 
#^«a.  oo^p.   ' 28 

32 24.8 

82 
84 

10 
9 

2.5 

#  a.  p.  cp  p. ' 

29 
31.1 25.2 

85 

76 10 
8 

52.1 

fa.  p.  O  #  p. d  #  ap.  <(  ̂ p. 30 30.9 22.4 89 

67 

9 5 

5.6 

31 32.4 
24 

80 
68 

8 8 1.3? #  a  p.  d  p. 

Mean 
32 

24 
91.3 

76.2 

7.6 
7.8 

Total i 
247. 9 

i 

l<l>-- 

NUEVA  CACERES. 

=  13°  37'  N;  X  =  123''  11'  E] 

Tempera- 

ture. 
Day. '  X  a  i  's  a 

sa    ;^a 

23 

24 
25 

26 
27 

28 
29 
30 
31 

Mean 

Total 

i  32. 7 

i  32.7 

!  32.2 

i  31.6 
i  31.2 i  32.6 
i  31.1 33 

30.4 32.1 
33 
33,5 
32.5 
31.9 
31.8 

30.5 29.9 31.9 

33.1 

34 

33.2 
22  31.7 26.6 

32 

32.5 
33.8 
33.5 32.9 

33 

'S2.5 

32.9 

22. 5 
22 

23.9 
23.5 

23.4 23.7 
23.5 
23.5 

23.2 22.3 

23.3 

22. 5 
21.9 
23 

22.7 23.6 24.3 

23.5 
23.2 22.3 
22.5 
22.1 

23.9 20.2 
22.9 
21.6 22.8 

23 

23.6 
22.8 
21.2 

Relative humidity. 

P.ct. 

98 
98 

92 

95 

93 

95 

95 

97 

99 

P.ct. 

73 

67 

69 

83 

69 

69 
77 

76 

88 

70 

63 
69 
69 

64 

75 

75 

79 

71 
58 

69 
67 
72 
95 
82 

75 

71 

71 

70 

76 

68 

74 

Cloudiness. 

0-10. 

2^    I 

=^..5  s :  Miscellaneous. fl  ̂03! 

*5.QcC>  i 

0-10. 

8 
7 

10 

9 
6 
6 
5 
8 

10 
9 
7 
8 
8 

9.7 
1.5 

41.4 
27.9 

1.3 

12.7 
2.5 

12.7 

22.9 
153. 7 24.6 

1375
" 

13.7
 

12.7 

•  p. 

d#op. 

•°p. 

d  T°  9°  p. 

•  a.  d  #">  p. 

d  a.  T°  #  p. 
dp. 

•  P. 

•  p. •  a.  p. 
•  a.  p. 

•  p. 

d#p. 

32.1  i  22.9     95.6  {  72.7  i     7.8  ̂      7.8  j 

.._3.53.3 

I 
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BATANGAS. SILANG 

[0 

=  13" 

45'  N;  \  = 

121° 

03'  B 1 

Tern 

tu 

[0  =  14" 

14'  N 

tive 
dity. 

;  X=120" 

Cloudiness. 

58'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

pera- 

re. Rela 
hum Day. 

•^a 
'FiS 

S d 5 
1     a 

^.5  5 

Miscellaneous. 
Day. 

xg 

•F=a 

a g g a 

^.s  a 

Miscellaneous. 

03  P 

C2 

Oh 

03 

P^ S-O'O 

cS  3 

<t 

ft 

oi 

a 

'S'Qy? 

^H 

^s CO 

C^ O 

(N 

« - 

^ri Ss 

CO 

!M 

'O 

04 

j^ 

°a 

°a 

P.ct. P.ct 

0-10. 

1  0-10. 

mm. 

°a 

°a 

p.ct. p.ct. 

0-10. 0-10. 

mm. 

1 32.3 
21.2 

97 90 5 7 
9.9 

•  p- 

1 
30.3 

21.7 
98 

65 6 8 

dp. 

9 32. 6 
20.4 96 

70 4 7 2 

31 22.2 
98 

64 7 7 

dp. 

3 32.5 
22.4 93 

6G 

6 7 3 

30 21.8 98 66 

3 8 

1.8 

•°p. 
4 32.6 

22.3 
95 

70 
6 6 ■ 4 30.1 

22 

98 

67 

6 9 

2.8 

d#op. 

5 33 
23.7 

87 

69 
7 

9.7 

•  a.  p. 
0 

30.6 

22.1 

98 

65 

10 

7 

d°  a.  T°  p. 

6 32.9 23.9 
90 

72 
9 / 2 

#  a.  p. 
6 30.3 

21.7 
98 

64 

7 6 H  OO  a. 7 33.2 
22.7 

96 

91 
7 

10 

6.9 

•  a.  %°  p. 
7 31.1 

21.9 

98 

64 

7 8 14.7 
oo  a.  #^  p. 8 32.3 21.4 

97 

71 
0 6 8 

30.4 
21.6 98 64 5 8 

4.6 

d  a.  #°  p. 
9 

33 23.1 
93 

79 7 9 

.3 dp. 

9 30.9 

21.5 

98 

64 

5 7 
10 32.5 

21.5 96 

74 
9 6 

25.4 

d  a.   1   IT-'  p. 

i      10 

30.9 

21.7 

97 

65 

8 8 

11 
31.6 

22.6 97 

73 

10 

9 1 

•  Th. 

'        11 

30.5 
21.7 

98 65 

7 8 
31.5 

#2  Z^  p. 

12 
33.8 

21.5 96 

64 
6 5 

na. :       12 

30.4 
21 98 

64 

5 6 

H  a.d  p. 

13 33.9 
21.6 96 

66 3 4 

13 

30.1 

22 

98 

65 

7 9 H  OO  a.  d  p. 

14 31.8 
20.6 

96 
64 

4 0 Tp. 14 

30 

21.5 98 

65 

5 7 

27.9 •-  <.•  P- 

15 
31.7 

20.3 
96 78 3 7 3.6 

•  a. 

15 31 

21.2 98 

63 

7 3 

16 
32.8 

20.6 
96 70 4 8 

2.5 

O  p. 

16 

30.1 

22 

97 

65 

7 5 

17 
29.3 

25.2 
87 

82 

10 10 

32 

/'^  •  p. 
17 

29.2 

21 98 

69 

9 9 56.9     Ha.  #-  p. 
18 31.2 

23 

84 83 

10 
10 5.6 

#ap. 

18 

28.3 

20.4 98 74 

10 

8 
24.6     #a. 

19 

32 

20.9 
96 

68 
6 6 19 31.6 

21 

98 

60 

5 7 20 

32.8 
21.9 

87 66 3 o n.  a. 

20 

31.9 
21.4 

98 

59 3 9 

25. 4  1  #2  yo  p 
21 32.7 22. 5 

97 
63 

6 4 

21 
31.8 

22.2 

97 

59 

7 8       i  H  OO  a. 22 32.4 21.2 

97 

65 
1 5 22 

28.6 21.6 
98 72 2 9 

     dp. 
23 

29.8 22. 2 96 83 8 

10 

26.9 

r#p. 

23 
26.8 

19.2 
96 79 

10 

10 

81        #-~  a.  p.  /^  p. 24 
30.3 

22.6 
97 

70 

10 

7 14.5 

/-°a.#a.  p. 
24 29 

21 

98 71 9 7      da. 25 33.7 22.3 
97 

75 
7 7 

.3 

1        25 29.7 

22 

97 

66 9 6      da. 26 

33.6 22 95 
66 

1 o 

.5 

#°  a.  ̂   p. 

'        26 

30 22.4 98 

66 

5 5      li  OO  a. 27 33 22.3 96 75 
5 9 

5.3 

•  a. 

27 
29.8 

22.2 

98 

67 

10 

8 5.  3     H  OO  a.  #°  p. 
28 

32.7 21.8 
96 71 6 < 

30.7 

•'  a.  r^  p. 
28 

29.5 
21.8 98 66 

10 

8 
     da. 29 

29.4 22.2 97 80 9 9 
31.7 •^  T  a. 

29 

29 

21.3 97 

67 

9 

10 

.8.4     da.  #°p. 
30 32.3 21.3 

97 
65 / 6 3.3 <.  a.  •  p. 30 29. 4 21.8 

98 

66 9 7      HOOa. 

31 
32.8 22.2 94 60 4 5 

31 

Mean 

Total 

29.8 22. 3 
98 66 3 7 

Mean 32.3 
22 

94.5 72.2 
6.1 

6.9 30.1 21.6 97.8 
65.9 

6.8 

7.5 

Total 212. 1 1 284.  9 

.•   -rrr- 

  : 

— - 

SANTA  CRUZ,  LAGUNA. 

[0  =  14°  18'  N;  X  =  121°  25'  E] 

SAN  ANTONIO. 

[(^  =  14°  22'  N;  X  =  121«   32'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

a   ̂   a 

it 

5=  . 
Day. '^  ̂  i  i 

a   ̂ 

a 
<-*  o  -^ 

03  13        .5  :3 «      : 
p^ 

C3 

ft 3*.Cy? sa    ;^a 
<o       1 

P.ct. p.ct. 

«o 

0) 

^ 

°a °C. 

0-10. 0-10. 
mm. 

1 33.1 22 98 
72 

9 8 
2 33.6 21.5 

95 
68 8 7 

3 33.6 22.5 
98 

62 

10 

8 
4 32.9 22.1 97 88 8 

10 

36.3 
5 31.9 23.3 95 69 10 

10 

6 29.7 23.9 89 92 10 

10 

13.7 
7 29.6 22.6 

98 
92 10 

10 

9.9 8 33.1 22.7 
98 65 

9 8 15.7 
9 31.1 

23.9 
97 75 

10 

10 

1.8 10 

32.7 
22.9 

98 67 
9 7 8.9 

11'
 

31.8 
23.5 98 74 10 10 

5.3 
12 

33 23.4 
96 

64 

1 3 13 
33.1 22.2 97 

63 

1 2 

14 33.4 
20.9 

99 

54 

2 2 15 
33.3 21.3 

96 

59 

1 

'     6 

16 
32.1 

21.9 

96 
70 

10 

:  10 

5.3 17 
29.2 24.4 

88 
78 

10 

^  10 

.8 18 
32.6 26. 5 78 77 

10 i  10 

1.3 

19 
32.9 21.6 

96 
72 

10 

i     9 1.5 

20 

34.1 
22.3 

97 
69 4 

:     7 21 

33.6 
22.1 

96 
60 

6 

;    3 
22 33.1 21. 4 

97 

66 
2 

!     5 

23 

29.1 22.3 96 

96 10 

10 146. 8 24 
30.6 23 

96 74 

10 

:  10 29.5 
25 

33.4 23.5 87 
89 

10 

9 
3.8 26 

32.3 
23 

97 68 

'    2 

4 

11.2 
27 

31.9 23.9 

89 
70 

8 9 
10.2 

28 30.1 23. 2 88 80 8 9 
10.9 

29 

30.2 24.  3  ;  92 78 

10 10 

2 
30 32.1 23      1  97 68 9 8 
31 

32.1  j  24      1  90 
6d ' ' 

.3 Mean 32. 1      22.  8  ;  94.  5 TLA 7.5 7.8 

Total i 
81.5. 2 

:  M     Miscellaneous. Miseellaneou.?. 

•  a. 

I  p. 

I   a.  p. 

=°ap.#r3-p. 

#°da. 
Ta.  d  #a.  p. d  a.  p.  O  <j  p. Tp.     ̂ 

^-^  a.  d^  p. 

#  a.  <C  p. 

T  a.  ru  d  a.  p. 

d°a. 

do  a. 

d  #  O  p. 
p2  a.  d  p  p. 
d  a. 

d^p. 

d°  r^  <,  p. 
=°  a.  d^  <;,  p. 
=°  a.  <,  p. 

d  a.  p.  d2  %  p. 

#  a.  0°  d  p. d#Op. 

=°  a.  d  p. 

#  d  a.  p. 
#  a.  p.  d  p. da.  T  d  P- 

da. 

Mean     2y.3     21.1 

Total   424.8 
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hl>^ 

TARLAC. 

,=  15"  30'  N;  X  =  120°  35' 

E] 

.  BALER. 

[</>  =  15*   40'  N;  X  =  121''  34'  EJ 

Tempera- ture. 
Relf 
hum 

itive 
idity. 

Cloud iness. 

C^o3 

Miscellaneous. 

!               Tempera- ture. Relative humidity. Cloudiness. 

II  a 

Day. 

•Pd •ss 

S a a Day.     .^   . 

X  S 

•a  a 

a a a  1  a ^„.S9i   Miscellaneous. 

03  P •Sp       d 
fx 

0* 

Ph 

"dXico 

1                      OS  ̂  

SI 

03 

d 
OS     i     d 

*S^® 

^B 
C<1 

P,ct 

CD 

0-10. 
0-10. 

£ 
-         -     - 

\       ̂ a 

<o 

(M 

CO 

=<1 

^ 
0(7. 

mm. 
■           °c. 

°c. 

P.ct. 

P.ct. 

0-10. 
0-10. 

mm. 

1 34.9 22         97 
54 

6 7 nda. 1     32. 2 
23.2 

91 

66 10 9 

  1  0  ̂   p. 

2 34.1 23.1 

96 

60 
8 10 

n.  a. 2     31. 9 

23.6 

88 

62 

10 

10 

  1  0^P. 

3 33.2 22.2 
91 

80 
10 10 n  a.  T  d  07  p. 

3  i  33.2 25 88 

75 

10 6 

  j    <^  p, 

4 32.8 22.2 
99 

66 
10 

5 
3.8 ja.  =  a.  d  T  P  p. 4  i  33.4 25.4 

79 

69 

10 

10 

  1  OTP. 

5 31.1 21.7 
98 

74 10 9 1 n  0  a.  d  p. i          5  1  31.5 

25.8 

79 65 10 

10 
  1  Bp. 

6 32.7 21.8 98 
60 

8 6 

.D 

n  e  a.  d  p. 

6  '  32.5 

25.2 

80 62 10 

10 

  1  doa.  0p. 

7 
30 23.2 

97 83 10 10 

35.3 11  =  T  a- •a. p. 
7  :  31 

23.8 

87 86 

10 

10 
0.8  i  0°  i  p. 

8 32.8 23 
98 79 

10 

9 
41.5 

uTa.  #r^d  p. 8     30.2 23 

92 

74 10 

10 

16      ;  0  •  O  p. 

  id°p. 
9 30.2 23.9 99 78 9 

10 30 

n  d  a.  #  T  p. ;          9  1  28 23.4 

91 

83 

10 

10 
10 34.3 22.5 

98 

60 

10 

5 

14 
-CL  0  a.  #  --^  T  ̂  10     31.3 98 

68 

10 

10 — -    i^P- 
11 

30.3 28.3 

97 
!  76 

5 10 n.  a. 11  ;  27.2 

23 

94 

90 

10 

10 

18. 5  1  d  #o  p. 12 33.1 22.3 

98 
1  63 

9 6 

£L'd. 
12  !  30 

23.5 

96 81 

10 

9 
2.5 

0P. 

13 
34.9 22.1 

95 

i  53 

1 3 na. 13  1  30.4 23 

96 

77 

10 

9 
9.7 

#ap. 

14 34.8 23.4  1  98 

1  54 

1 4 n  a. 14     30.2 

23 

96 

70 

10 

8 15 

34.7 
22. 3 99 :  51 1 4 

n  a.  r~5  d"  p. 15     32 
23.2 

91 

61 

10 

10 

n. 

16 
34.1 

22.7 

97 

■  58 

8 4 n.  a. 
16  '  32.9 

24 

90 80 

10 

10 

.8 

17 
28 

25.2 

85 i  87 
10 

10 

48.2 
d°  a.  T  •  p. 

17  !  27 

26 

99 

10 

10 

15.7 

{or^- 

lb 
29.7 23.2 

94 
i  81 

10 

10 

14.5 d  #a.  p. 18  1  30 24 

83 

69 

10 

10 

.8 19 
31.3 

22.3 
100 i  89 9 9 

5.3 n  a.  #  p. 

19  1  31.7 

21.8 
91 

71 

10 

10 

ep- 

20 

34.1 
22.7 98 

!  61 9 5 
n  =  a.  r5  p. 

20     30.5 

22.5 
96 

72 

10 10 

©  p. 

21 
34.2 

23.8 
96 

;  56 

9 3 1.8 
-Q-a.  O  •p. 

21  1  30.5 23       1  93 
75 

10 

10 0do<^p. 22 
34.3 

23.5 

99 i  60 
9 3 rL  =  a. 

22  '  32 20.4     92 57 10 

10 

0  ̂   p. 

23 
34.2 

25 

92 

i  70 

9 9 61 
na.  #p. 

23  I   
23.3  ;  92 71 

10 

10 188 

/-•^p. 

24 25 22.3 100 

i  94 

10 10 69.1 /■•ma. 24      10 10 81.3 
/'#2  a. 

25 

33.3 22 98 

;  37 

9 7 n  =  a.  y  do  p. 
25  '   

  ^   10 10 23.6 

po  a.  p.  •  p. 

26 
33.4 22.7 97 

36 

6 4 na. 26      
10 

10 

.3 

#op. 27 
33.4 

22.6 

94 

61 

7 4 

.  5 

na.  #p. 
27  !  28.2 23.8     96 85 10 10 

41.1 

^•'p. 

28 
33.4 22 

98 

;  59 

7 8 1 
£L  a.  #  T  P- 

28  i  28.8 
22.6  ;  97 

82 

10 10 

25. 4 

P  ̂   0°  P- 

29 30.9 
23.9 96 84 9 10 .3 

do  p. 

29     26.2 
22.8  '  97 

93 

10 10 

98 

<,  •"P- 

30 
32.2 22.9 

95 

68 
9 7 £L  a.  do  p. 

30  ;  29.4 
22.9  1  97 

78 

10 

10 
22.6 

r>#p. 

31 33.1 22.5 
97 

i  ̂1 

' 4 il  =  a.  do  p. 31     29.9 
24.2  1  91 

78 10 

10 
26.9 

•  a. 

Mean 32.5 22.8  ,  96.6 66.2 
7.9 6.9 Mean  |  30. 4 23.5  ;  91.1 75 10 9.7 

Total 327.8 Total!   ! 

572 

~  ~ 

SAN  FERNANDO  UNION. 

[<^  =  16**  37'  N;  X  =  120''   19'  E] 

ECHAGUE. 

[0  =  16"  41'  N;  X  =  121*'  39'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

a a 
^gai 

Day. 

Ma 

•pia 

'  a 

a 
03  fi 

S^ 

x 

p< 

o3 

p< 

S^o'
 

sa 
^a CO 

p.ct. 

(M «o (M ^     i 
°a 

0(7. 

P.  ct.    0-10. 

0-10. 

mm. 
1 33. 4     23. 9 

96 67 
3 5 

2 32. 2     23. 6 90 

70 i     6 

8 37.1  ! 
3 31. 3     23. 2 

97 
68 

9 5 

.5  i 

4 31.3 
23.4 92 

71 

;  9 

9 

5.1 : 

5 27.7 23.6 
97 83 

1  10 

10 

60.5 
6 28.7 23 94 87 

10 

8 
13.5  , 

7 31.1 22.4 95 
78 i     6 10 

22.9  i 
8 30 23.4 94 

82 
6 6 

10.2  ; 

9 31.3 23.8 
97 

71 5 6 

1.3  ; 

10 
31.1 

23 97 73 
1 2 11 

31.7 23. 5 94 
72 

3 5 

12 32.3 23.4 97 
71 

2 2 .3  ; 
13 32.5 23.4 

95 66 
1 2 

14 32.4 23.5 
95 

72 1 2 
15 32.5 23.6 

95 71 
1 2 

16 32.7 23.1 
95 68 

3 5 
17 27.8 23 94 

10 

10 

86.4  i 

18 26.9 95 85 10 

10 22.9  1 

19 
32.4 21.6 

82 

68 

7 

10 

20 
31.6 22.9 95 

70 
6 3 9.1 21 

31 

23.9 
96 

73 

-   6 

2 22 
31.4 

25 
96 79 3 1 23 

30.9 25.1 96 
79 

4 8 
' 

24 29.3 25.2 
72 

66 
10 

10 

25 
31.9 24 

87 
72 

10 

10 

26 
31.4 22.8 

96 

73 
2 3 

27 31.8 23.2 
95 67 

3 2 28 

31.4 22. 6     96 70 2 5 29 
31.9 22.4 

95 67 
3 6 30 

31.6 24.2 
89 

64 

8 3 31 
31.9 23.1 95 

70 
9 6 

Mean 31.1     23.4 
93.5 

73.1 5.5 5.7 

Total 
269.8 

Tempera- 
ture. 

r>ay.  i  .4, 

3  §  i  's  § 

03  P    \  Z^^ 

I 

n  a. 
na. 

•^a 

.•°P. 

#2  a 
•'^a 

.•p. r^M►p. 

•  p. •  p. 
na. 
£l  a. •°P. 
n  a. 
£La. 

n  a. 

.^Op. 

na. n.  a. 

#2  p. •'  /'°  a.  #  p 

n  a. 

•  p. 

n  a. 

n  a. 

na. 

na. 

112  a 
-Q  a. 
n  a. 
n.  a. 

T°P. n  a. 

n  a. 

j  Mean I  Total 

OC. 

33.9 

32.4 
35 
32.6 
30.6 

33.4 34.4 30.1 27.8 

33.1 29.9 

33.2 34.9 

34.5 32.6 
31.3 30 

30.1 
33.1 

33.8 34.9 

34 31.4 28.4 
31.4 34.5 
31.6 
28.5 
29.7 
30.6 
30.3 

32 

°C. 

Relative humidity. 

P.ct. 95 
97 

97 
96 

97. 

98 
97 
97 

98 
97 
97 
98 
97 
95 
97 
97 

94 

85 
87 

97 
94 

96 

94 
96 
98 
97 
96 

Cloudiness. 

a s 

f^ 

<z 

(N 

CO 

P.ct. 

0-10. 

56 10 
66 10 

51 

7 

68 

9 

^  fl  a! 

flg'osl 

OSrOCO    ' 
70 

61 

60 

75 
84 

59 
80 

59 

52 
54 

62 

6^ 
95 
58 

55 
56 
49 
55 

72 
80 

80 

57 
78 

87 
78 

88 
68 

Miscellaneous. 

8 3.3 

o  c  •  p. 

10 

O^  a.  u^o  p 7 

£L2=Oa.  f^p.    j 

10 

-a^OO°a.oa; 

10 

r^p. 

9 
5.1 

^  0  a.  O  •  p.  i 
8 

7.9 

Oa.p.  0#P.  ' 10 24.1 

#oda.J-3r^#o 9 

6.1 

#od2a.T^p.    ; 

9 
d^^oa.O^op. 

10 .3 

do  a.  p.  O  p.      i 

3 

=°  a.  O  p. 

2 
112  a. 

3 

no  a.  r3  p. 

9 

ii2=oa.  f^p. 

10 

3.3 

•°a.ni0^a.p. 

10 

38.6 

#oda./d2T°p. 10 4.6 

/'°  m°  a.  O  p. 

7 O°0a.Op. 
7 1.5 

n^a.QOa.p.O 

2 112  a.    <,Op.                   ; 
3 

ii2  a.  o^  p.           ' 

10 

72.9 

nodoa.  rj^°m° 

10 

10.2 
/'o#od-2a.r3#o 

9 2.3 d2  a.  O  ̂ °  d°  p. 7 

o  ̂ *^  p. 

9 
dOr^°a.^3^°p. 

10 
4.1 doa.p.r^2^p. 

9 

21.3 
do  a.  i  4  a.  p. 

10 

5.3 

#202d2a.Od2 
y 3 dOa.  p.r^#op. 

67.1  I    8.9  i 

  I   213.1 
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CANDON. 

10  =  17°  12'  N;  X  =  120^  26'  E] 

LAOAG. 

,i<i)  =  lS''  12'  N;  X  =  120*  35'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

S  ijj  03 

Day. 

'Sd 

•pa 

a a S a Miscellaneous. 

03  ;3 
•S  :2 

03 

a 

03 

p. 

S'^^ 

^B 

P.ct. 

^ 
CD 

'  0-10. 

a5 

mm. 

^C. 

P.CL 

0-10. 

1 
32 

24.5 85 74 0 

'     7 

n-  =  a. 

2 29.8 25.2 

84 
70 8 

10 

30.5 n.-^  =  a.  #•'  p. 

3 30.4 25 
84 72 

6 7 

^°  a.  <  p. 

4 
30 

25 

87 73 

7 9 

n-  =  a. 

5 26 25.2 

84 88 

10 10 
54.6 

n  =o  a.  #  a.  p. 

6 29.4 23.9 

91 75 

10 10 

32.3 

•  a.  /o  a. 

-Q.  =°  a.  p  p. 
7 

30.4 
24.4 83 69 8 9 3.8 

8 30.7 
25.5 

86 

75 

10 

8 
5.1 

d  a.  r^°  p  p. 

9 30.5 
24.6 

86 
73 2 9 n.=°ii.  0,-^dp. 10 

31.2 
25.1 

84 

74 
1 4 

n.^  =  a. 

11 31.8 
25.3 

84 

72 

3 4 n^  =  a.  d  ̂ ^°  p. 

12 
31.6 26 

83 
72 

2 0 -Q'^  =  a.T°o°p. 13 
31.8 25.9 

85 
72 0 3 

n^  =  a. 

14 
31.8 25.5 

84 

69 0 3 112  =  a. 

15 

31 

24.9 

83 64 

0 0 
n2  =  a. 

16 
31.1 24.7 

81 
70 9 9 

n-  —  a. 

17 26.8 25.4 

84 88 

10 

10 

210. 8 
/-  %''  a.  p. 

18 24.9 
22.9 

90 
88 

10 

10 154.9 
/-^  •^  a.  ̂   #  p. 19 

30 
22. 5 

89 71 

8 9 

^  p. 
20 

30.4 24.1 

86 
72 

0 4 
2.5 

ii=°a.  p  O-p. 21 
30.9 25. 6 

87 

69 

10 

6 
da. 

22 
30.6 25. 7 

81 
74 8 0 

r^°  a.  d  p. 

23 

31 

25.2 

86 

72 4 9 

n"  =  a.  d  p. 

24 
29 26.6 77 

59 

10 

10 

d  p. 

25 
30.3 23.8 

67 

73 

9 9 112  =  a. 
26 

30.7 
24.7 83 75 4 3 112  =  a. 

27 

31 

24.6 

86 

73 
4 

') 

£12  =  a. 
28 

30.5 23.4 
85 

71 o 

,s 

112  =  a.  d  '-^°  p. 29 
31.1 24.7 

86 

72 4 8 12.7 
ii2=a.T'^#r,5-P 30 

31.2 
24.1 

84 

67 9 4 
xi2  =  a. 

31 

'  30.4 

23.5 

84 

66 

' 8 n.  =°  a. 

Mean 

'  30.3 

24.8 
84.2 72.6 6.1 

:     6.5 

Total 1 
507. 2 

Tempera-;'    Relative   iriondinpss  i^  a     ̂   i 

ture.       :  humidity,  p-iouamess.  j^  |     ,  i ._,^__   i   I   1"^  fl  S  i  '< 

g         g     {^.-'sj,  .!  Miscellan
eous. 

i  S  '^  ̂ ' 

08  d      ''S  '^■■O'l 
mm. 

/-^p. 

121.4  I  %^a.  p.  /^op. 
2. 5  #  a.  d  p. 
9.4     •p. 

101. 9  '  #2  a.  p. 

4. 6  I  #  a.  d  p. 

"23'9' :  #  a.  p. 

^  <i  p. 
n.^  a.  <  -  p. 

112  a 

112  =-  a. 

n  a. r^2  a.  d  0°  r^  p. 
da  #2  ̂   a.  p. 

.#2  /-a  a.  p. 

=^  a. 

=o  d  a. 

X12  =o  a.  d  p. 

1.5  I  d  a.  /°a.  p. 

I  112  a. 

112  ̂ oa. 
112  =o  a. 

19.3  !  ii=°a.#r~i2p 

Mean     32. 1     23. 1 

Total   

3.S  i  64.4       5.6       6.4 

.'858.9?^ 

SANTO  DOMINGO. 

[<^  =  20**   28'  N;  X  =  121*'  59'  E] 

Tempera-  j  Relative 
ture.   i  humidity. 

Day. 

•^a 

nS 

03  13 

•15  s 

:^a 
sa 

30.4 
27.6 
31.5 
27.6 
28.7 
30.6 
28.8 
29.3 

30.8 
30.4 

31.2 
31.4 31.3 
29.8 

30.2 
29.2 
28.4 
27.5 
29.8 

30 
30 

30.6 
30.8 
30.3 
28.9 

30.2 
30.4 
29.6 

31.4 27.2 
29.3 

25.9 
24 

23.8 

25.1 
23.4 
24.9 
24.3 
24.3 25 

24.9 
24.8 
24.8 
24.2 
24.8 
24.6 
26 

25.5 
24.7 
26.2 
25.7 
25.2 
24.8 

24.5 
26.7 
25.1 
25.7 
25.3 
24.6 
23.8 
22.8 

24 

P.ct. 
85 

84 
86 91 

P.ct. 
70 
94 

72 

90 

82 

69 

74 
67 
72 
63 70 

74 77 
80 70 

76 

86 
92 
83 
81 
75 
78 78 

82 
82 76 
78 

72 
;  76 
84 

Cloudiness. 

l§ 

i^Sa a 

;  a 

fl^<s 

03 

A 

fl3.0«> 

O 

(M 

^ 
0-10. 

1  0-10. 
mm. 

3 

1     4 

2.5 

10 

!  10 

82.8 
5 

1     9 
3.4 

10 
;  10 85.3 

10 

i  10    * 

18.3 10 

i    7 

6.1 

8 

10 
2.8 

8 

'     2 

.1 
8 

:   2 

4.1 

5 

i     2 

4 3 
4 2 
1 5 

5.5 

1 6 5 
4 4 11.6 
9 4 

2.9 10 

10 101.1 

10 

10 
24.5 

9 
:  8 

.1 

9 9 

6 
3 

10 
2 
9 

10 

Miscellaneous. 

•°  a.  d  p. 

#da.p./'27-^2. 

0°  •°  p. 

#da.d#2^2pj 
Td#a./'o#p.; 

do  a.  d'#o  p. 

do  a.  p. 

doa!  •' V  a.  do  £L2  p.       1 
do  a.  #  d  jQ.  p.    i 

•  a.  d  r^o  ̂ o  p d  0  a.  do  p. 

d  a.  p. 

•  a.  p.  ̂ -2  p. 

•  a. !  J3.2p. da.  112  p. 

=°  a.  •  p. 

=op. 

do  p. 

2.5  j  =  a. 4.7  1  d  a.  #  a.  p. 

3.6  i 
Mean     29.8     24.8     85.5     77.4 

I  Total  j   j       374.5  i 
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By  Rev.  Miguel  Saderra  Mas6,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

4,  1^'  15"^.     Sumay  (Guam).     Earthquake  of  intensity  III. 

7^  8^'  40"^.  Capiz  (N  of  Panay).  Oscillatory  earthquake.  Direction  S-I^;  intensity  III; 
duration  5  seconds. 

8,  2^^  O'".     Sumay  (Guam).     Earthquake  of  intensity  IV;  repeated  at  5^  with  intensity  II. 

9,  1^^  37^.     Surigao  (NB  of  Mindanao).     Earthquake  of  intensity  II. 

9^  23^  50"^.  Northeastern  Mindanao.  Earthquake  of  intensity  IV.  It  was  perceptible 

throughout  the  quasi-peninsula  of  Surigao  and  the  northern  part  of  the  Agusan  Valley,  showing 
equal  intensity  at  the  stations  of  Surigao  and  Butuan,  which  are  more  than  100  kilometers  apart. 

At  both  places  were  clearly  noticed  two  series  of  vertical  shocks^  separated  by  an  interval  of  3  to  5 

seconds.  In  Surigao  the  phenomenon  was  preceded  by  a  noise  similar  to  that  of  a  sudden^  violent 

gust  of  wind  (III  of  the  scale  of  Davison).  Despite  its  considerable  intensity  and  wide  extent^ 

this  disturbance  has  not  been  recorded  by  the  Manila  microseismographs.  Its  origin  lay  probably 

along  the  eastern  shore  of  Butuan  Bay  and  must  have  been  at  a  very  shallow  depth.  This,  together 

with  the  mainly  vertical  direction  of  the  movements,  accounts  fully  for  the  failure  to  impress  the 

distant  seismographs.  Several  earthquakes  of  a  similar  character  had  occurred  in  this  same  region 

during  the  preceding  month  of  September. 

10,  6^  15^.     Sumay  (Guam).     Earthquake  of  intensity  III. 

17,  8^  25"^.  Santo  Domingo  (Batanes  Islands).  Earthquake  of  force  III,  accompanied  by 
subterraneous  noises. 

17,  23^  32"^.  Valley  of  the  Agusan  River  (Mindanao).  "An  earthquake  which  developed 
force  II  at  Butuan,  but  IV  at  Talacogon,  where  its  duration  was  very  long.  The  origin  appears  to 

have  been  to  the  south  of  the  latter  town,  near  parallel  8°  I^. 
21,  18^  25"^.  Butuan  (N  of  Mindanao).  Oscillatory  earthquake.  Direction  ESE-WNW;  in- 

tensity III;  duration  some  15  seconds.  It  was  preceded  by  a  detonation  like  the  boom  of  a  cannon 

which  was  immediately  followed  by  the  seismic  movements. 

23,  21^  20"^.     Sumay  (Guam).     Earthquake  of  intensity  III. 

24,  3^  30^.     San  Isidro  (Central  Luzon).     A  very  light  and  instantaneous  shock  of  intensity  II. 

^  The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 

by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers  who  sent 
the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  twentieth  meridian  east  of  Greenwich. 387 
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RECORDS    OF    THE    MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.     Midnight — 0*^.] 

i 

Beginning Maximum  ran^ 
motion. 

?eof    , 

Pe-  ; 

riod. . 
s. 
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1.2  i 
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H.  P. 
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J    NNW-SSE 
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I  WSW-ENE 
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,     nary 
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Second 
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pal 
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15  40  25 
15  40  25 
10  28  53 
10  28  53 
12  51  14 
12  51  15 

8  02  55 
8  02  42 
8  02  54 
8  02  29 

h.  m.  s. 
15  40  33 
15  40  51 

10  29  24 
10  28  58 
12  51  15 
12  51  16 
8  22  55 
8  22  45 

8  20  35 
8  18  41 

//.  711. 15  43 

15  43 
10  33 
10  33 
12  54 

12  54 8  59 

8  56 8  58 8  57 

10  58 
10  56 
10  58 
10  56 
18  58 

18  57 18  58 
18  58 

192 

'  10  28  39 

1  10  28  39 
1  12  51  00 

:  12  51  00 
7  50  13 
7  50  18 
7  50  13 
7  .50  18 

10  19  02 
10  19  03 
10  19  02 
10  19  03 

193 

-I-I
" 

194 

195 
7  56  36 
7  56  30 

7  56  26 
7  56  32 

a 

196 

197 
18  22  19 
18  22  20 
18  22  19 
18  22  20 

18  26  14 
18  26  17 
18  26  16 
18  26  20 

18  26  36 
18  26  34 
18  26  34 
18  27  41 

.66 

1.57 .57 
1.22 

2.4 

8.7    : 

2.4  ' 

8.1 

Instrumental  constants. — Vicentini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 

weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  (H.  P.)  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.6  seconds;  WSW-ENE  pendulum, 

T=9.9    seconds.     Magnification   of   the    record:    NNW-SSE,  15  times;   WSW-ENE,  15  times. 
These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 

stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINAS; 

4,  1*"  15°".  Sumay  (Guam).     Temblor  de  tierra  de  intensidad  III. 
7,  8^  40°^.  Capiz  (N  de  Panay).  Temblor  oscilatorio,  direccion  S-N,  intensidad  III,  dura- 

cion  5^. 
8,  2^  00°^.  Sumay  (Guam).  Temblor  de  tierra  de  intensidad  IV.  Eepitio  a  5^  con  inten- 

sidad II. 

9,  1^  37°^.  Surigao  (NE  de  Mindanao).     Temblor  de  tierra  de  intensidad  II. 
9,  23^  50°^.  NE  de  Mindanao.  Temblor  de  tierra  de  intensidad  IV.  Fue  muy  perceptible 

en  toda  la  cuasi-peninsula  de  Surigao  y  en  la  parte  N  del  Valle  del  Agusan.  Tuvo  la  misma 
intensidad  en  las  estaciones  de  Surigao  y  Butuan  distantes  entre  si  mas  de  100  kms. :  en  ambas 
estaciones  se  notaron  bien  dos  series  de  movimientos  verticales  separados  por  un  intervalo  de  3 

a  5^  En  Surigao  fue  precedido  de  un  ruido  seme j ante  a  una  rafaga  repentina  de  vientos  (III 
de  la  secala  de  Davison).  Este  temblor  a  pesar  de  ser  algo  intenso  y  de  grande  extension  no  fue 
registrado  por  los  seismografos  de  Manila  su  origen  se  hallaba  probablemente  a  lo  largo  de  la 
costa  oriental  de  la  bahia  de  Butuan,  y  debio  ser  muy  superficial.  El  proximo  pasado  Septiembre 
hubo  en  la  misma  region  algunos  temblores  del  mismo  caracter. 

10,  6^  15°*.     Sumay  (Guam).     Temblor  de  tierra  de  intensidad  III. 
17,  8^  25^.  Santo  Domingo  (Islas  Batanes).  Temblor  de  intensidad  III,  acompanado  de 

ruido  subterraneo. 

17,  23^  32°^.  Valle  del  Agusan  (Mindanao).  Temblor  de  intensidad  IV  en  Talacogon  y  II 
en  Butuan.  Su  duracion  fue  muy  larga  en  Talacogon:  el  origen  se  hallaba  probablemente  al  Sur 

de  esta  poblacion  cerca  del  paralelo  8°  lat.  N. 
21,  18^  25^.  Butuan  (N  de  Mindanao).  Temblor  oscilatorio,  direccion  ESE-WNW,  inten- 

sidad III,  duracion  unos  15®.  Precedio  un  estampido  como  de  caiionazo  que  parecia  proceder  del 
E  (VI  de  la  escala  Davison),  e  inmediatamente  se  percibieron  los  movimientos  seismicos. 

23,  21^  20°^.     Sumay   (Guam).     Temblor  de  tierra  de  intensidad  III. 
24,  3*"  SO"".  .  San  Isidro  (Centro  de  Luzon).  Ligerisima  e  instantanea  sacudida  de  inten- 

sidad II. 
REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 

^  La  intensidad  de  los  terremotos  se  indica  conforme  a  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  fi  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismCgrafos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distingui^ndola  por  medio  de  un  asterisco  (*) .  En  caso  contrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envian  las  notas.  Todas  las  Indicaeiones  del  tiem^o  se  refieren  al  tiempo  oficial  del  Archipi^lago 

que  es  el  meridiano  120°  E  de  Greenwich. 
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METEOROLOGICAL  BULLETIN  FOR  NOVEMBER,  1909. 

By  Rev.  Jos6  Coronas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  monthly  mean  of  atmospheric  pressure  in  the  Philippines 
differs  very  slightly  from  that  for  November  of  the  preceding  year,  the  greatest  departure  being 

only  — 0.47  millimeters,  found  for  the  station  of  Aparri.  Nevertheless,  a  comparison  of  the  same 
monthly  mean  with  the  normal  shows  the  former  to  have  been  rather  low.  Thus  for  Manila,  for 

instance;  the  difference  from  the  normal  is  — 1.24  millimeters.  Some  of  the  stations  registered 
the  highest  pressures  of  the  month  on  the  11th  and  12th,  while  others  experienced  them  on  the 
30th.  The  minima  occurred  on  the  6th  in  Mindanao  and  the  Yisayas,  but  on  the  15th  or  16th 
in  nearly  the  whole  of  Luzon. 

The  monthly  mean  temperature  is  found  to  have  been  generally  somewhat  higher  than  during 

ISTovember,  1908.  In  Manila  the  extremes  were  32.7°  C,  and  21.4°  C,  registered  on  the  9th  and 
20th,  respectively. 

PRESSURE    AND    TEMPERATURE    AT    THE    FIRST    AND    SECOND    CLASS    STATIONS 
NOVEMBER,  1909. 

Station. 

Pressure. Temperature. 

Mean. Depar- 
ture 
from 

Novem- ber, 1908. 

Highest mean. 

Day. 

Lowest 

mean. 

Day. 

Mean. 

Depar- 

ture 
from 

Novem- 

ber, 1908. 

Highest. 

Day. 

Lowest. 

Day. 

Tagbilaran   

mm. mm. 
mm. mm. 

26.9 26 

26.3 26.1 

25.51 

oa 

+0.4 

'0 

—
 
 

.1 

+  
.1 

33.5 
32.5 

31.5 
32.4 

32.91 

13 
15 

8 
1 

22 

2L6 

22.4 

22.2 22.2 

20.41 

25 

13 
29 
7 

2,24 

Surigao      757.68 
57.56 

57.88 57.65 
57.76 

-f  .09 
-  .10 

-f  .17 
-  .13 
-  .20 

759. 58 
59.70 
60.05 
59.80 

59.92 

11 

11 
11 
11 
11 

752. 82 52. 05 
53.39 
50.15 
48.29 

6 
6 
6 
6 
6 

Cebu   
Iloilo        _ 
Ormoc  _      
Tacloban   

Capiz        26.4 25.8 
26.5 
26.4 
25.8 

26.2 
+  .2 +  .4 

+  .4 

+  .1 
+  .7 

+  .6 

32 

33.1 

33.6 

32.4 
32.7 33.8 

17 
1 

20 

22 

9 
5 

*■ 

Calbayog   58.07 
-^  .05 

+  .18 

—  .22 
—  .18 
—  .20 
—  .06 
—  .21 
—  .07 

60. 13  - 60.18 

60.79 

60.71 
60.37 
60.81 
60.55 

60.41 

638. 182 

760. 63 
63.27 
63.79 

11 

30 

30 

30 

12 
30 
30 
12 

12 
12 
30 
30 

52. 12 
53.16 
51.83 
52.23 
52.56 
52.71 
52.77 
52.79 

632.052 

753.20 

54.79 
55.34 

6 
15 
15 
15 
15 

15 
15 
16, 

16 

16 
17 

2L2 21.5 22.3 
21.4 

21.2 

26 

20,25 

20 

20 

13 

Legaspi      58.01 
Atimonan   58.10 

58.14 
57.91 
58.17 
57.96 
57. 78 

636.042 
758. 15 
59.39 

59.93 

Manila       
Olongapo   
Sanlsidro   

Dagupan    
26.7 

i         26.8 
17.8 27 

25.6 25.4 +  .5 

—  .2 

34.4 31.9 1 

9,22 

21 

21.8 13.5 

22 
20.2 2L4 

27 

27 
26 
25 

26 

30 

Bolinao      _    ___    _ 
Baguio   
Vigan          

—  .25 
—  .25 
—  .47 

+  .2 +  .2 

35.6 
34.3 
32.5 

8 
22 

18 

Tuguegarao   
Aparri   

1  From  29  days  only.    ̂   Not  reduced  to  sea  level. 

Precipitation. — A  careful  examination  of  the  following  table,  prescinding  from  the  stations 
in  the  Carolines  and  Marianas,  shows  that  the  number  of  stations  which  report  a  total  rainfall  in 
excess  of  that  during  November,  1908,  is  about  equal  to  the  number  of  those  which  registered  a 
smaller  amount.  The  quantity  of  water  gathered  in  the  pluviometers  of  Manila  Observatory  is 

only  4.6  millimeters  greater  than  the  normal  for  N'ovember. 393 
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RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH 
OF  NOVEMBER,  1909. 

Station. 

Jolo   
Isabela,  Basilan   
Zamboanga   
Davao   
Cotabato   

Cagayan,  Misamis   
Dapitan   
Butuan   

Yap,  W.  Carolines   
Tagbilaran   
Surigao   
Maasin   
Cebu   
Iloilo   
San  Jose  Buenavista  . 
Ormoc   
Tacloban   
Borongan   
Calbayog   
Romblon   
Laoang   
Gubat   
Sumay,  Guam   

o 

■mm 

250.7 
178.1 
125.6 

185.6 
257. 5 
174.5 
429. 2 
585.2 
334.4 281.6 
465.9 

i  344 i  289.3 

I  379.8 I  399.2 
I  424.6 
I  370 

I  835.  3  ' 
i  399.7  ' 
637.2  \ I  627.3  i 

I  204.7  I 196.8  : 

goo 

O    '-4 

o  o 

mm. 

-1.1 

h  28.7 

-104.4 

—151. 2 —  1.8 

+  88 +370. 1 

+109 +  76.9 
+  19.8 

—  95.3 

+  94.8 

+  34 

—107. 9 

+236.  8 

—  22.8 

+366. 6 
+138.1 

+~54"r 

—328. 9 

+  84.9 

is 

si O)  o 

+  4 

0 

+  4 +  3 

as  O 

t^ 28 

+  5 

18  1  -  5 

19  !  —  5 12  :  -  4 

"20  i    0 

23  i  +  7 

20 

+  i> 

20 

—  1 

20 
0 24 

-  1 

24 

—  1 

24 26 

+  1 

24 

—  2 

24 

+  2 

mm. 

41.7 
36.6 
40.4 
50 

86.4 
70.1 60.7 

244.9 

83.3 
66 

101.5 
142. 5 

89.7 130.7 
155.4 
138.9 

62.2 127.3 

141.7 130.8 

122.7 
27.2 

Station. 

5  li 

6  il 

6  II 

6  |j 

6  I 

6  1 
6  I 

6  i 

14  I 

14  l| 

27  i| 

27  ll 

12  I! 

Calapan   
Legaspi   
Nueva  Caceres   
Batangas   
Atimonan   

Silang   -   San  Antonio,  Laguna 
Manila   

Olongapo    
San  Isidro   
Tarlac   
Baler   

Dagupan   Bolinao   

Bagnio,   
San  Fernando,  Union 
Echague   
Candon    

Vigan   
Tuguegarao   Laoag   

Aparri   
Sto.  Domingo   

mm. 

586.8 

566.1 
322. 6 268.6 

435.6 

322. 9 
533.5 136.3 

130.7 
111.3 
168.4 
489.3 44.5 

73.4 81.3 

83.2 
188.1 
74.3 
44.3 

306.3 

104.5 
603.7 710.7 

Soo <A  O 

o  o 

+151.6 

—196.  7 
-842. 3 

36.7 25.2 

—  82.  2  I 

109.5  i 

1-248.4  i 

—120.1  I 

I—  45.3  I 

!+  1.1 1 

^+  9.9 1 

-214.5  I 

—  69.  9  i 

:+  38.7  I 

i+  79       ; 

1+  87.7  : 

+413.7  ! 

+294.2  i 
I 

goo 

la 

o  o 

—  1 

+  6 

-  1 

+  1 

—  1 

+  5 
+  2 
+  6 
+  1 

0 

+  4 
+  3 

0 

+  6 +  4 

+  1 

+  2 +  8 
+  2 +  1 

mm. 

167.9 
85.1 

80.5 
83.3 
91.1 
86.6 121.2 

32.2 

48.8 

38.3 

38.4 89.9 

16 

28.2 
31.2 

22.9 

47.5 

31.7 25.5 

67.6 20.1 

110.6 
128. 5 

14 
14 

14 
15 

14 

6 
6 
7 

17 

7 
1 

24 

22 
15 

22 

16 
15 
15 

18 

18 

DEPRESSIONS  AND  TYPHOONS. 

During  the  month  of  November  two  notable  typhoons  have  crossed  the  Philippine  iirchipelago 
south  of  Manila.  The  first  of  these  was  remarkable  for  the  unusual  violence  which  it  displayed 
in  the  Yisayas  and  the  China  Sea^  and  for  the  changes  in  direction  of  the  track  while  the  storm 

traversed  the  China  Sea — viz,  after  inclining  toward  north,  the  typhoon,  on  reaching  the  height  of 
Bolinao,  resumed  its  original  westerly  course  and  entered  the  Asiatic  Continent  near  Tourane. 

The  second  storm  was  distinguished  by  the  extraordinary  development  which  it  acquired  in  the 
China  Sea  after  having  crossed  the  Philippines  ill  defined  and  with  little  intensity;  but  above  all 
by  the  fact  that  for  several  days  it  remained  practically  stationary  to  the  east  of  the  Paracel  Islands. 

We  shall  endeavor  to  ascertain  the  tracks  of  these  two  typhoons,  which  are  represented  on  Plates 
XXYI  and  XXIX,  to  the  best  of  our  ability. 

THE  TYPHOON  OF  THE  VISAYAS,  NOVEMBER  6  AND  7,  1909. 

It  would  seem  that  this  typhoon  formed  north  of  the  Pelew  Islands  on  November  2  to  3. 

Although  a  low-pressure  area  existed  in  the  neighborhood  of  the  Western  Carolines  ever  since  the 
last  days  of  October,  we  do  not  believe  that  it  had  a  well-defined  cyclonic  center  before  the  2d. 
On  the  3d  Manila  Observatory  sent  the  following  advice  to  Hongkong  and  the  other  observatories  of 
the  Far  East : 

November  3,  11  a.  m. :   Typhoon  north  of  Pelew  Islands;   direction  unknown. 

In  the  morning  of  the  5th  it  became  perfectly  clear  that  the  disturbance  threatened  to  cross 
the  Archipelago  through  the  Visayas  and  the  interisland  seas  between  the  latter  and  Luzon.  The 
following  notices  were  given  to  the  newspapers  of  the  capital  on  that  day: 

November  5,  11.40  a:  m. :  Tlie  depression  or  typhoon  east  of  the  Visayas  seems  to  be  moving  slowly  to 
W  or  WNW. 

November  5    6  p.  m. :   The  typhoon  over  the  Pacific   is   approaching  the  Visayas,   moving  apparently  to 
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WNW.     It  will   probably  cross   Samar   Island  and  the   interisland   seas   between   Luzon   and   the   Visayas   by 

to-morrow.     Navigation  very  dangerous  south  of  Luzon. 

Similar  warnings  were  telegraphed  to  all  the  stations  of  the  Weather  Bureau^  giving  ample 
time  to  forewarn  the  endangered  regions.     To  Hongkong^  etc.^  we  cabled  as  follows : 

November  5,   9.30  a.  m. :  Typhoon  east  of  the  Visayan  Islands,  moving  W  or  WNW. 

November   5,   6  p.   m. :  Typhoon  east  of  the  Visayan  Islands,  moving  WNW. 

Hongkong^  on  the  other  hand^  favored  us  with  the  following  cablegram: 

November   5,   noon:   Typhoon   southeast  of   Luzon,  moving  west. 

A  special  weather  note  given  out  during  the  forenoon  of  the  6th  described  the  situation  thus : 

November  6,  11  a.  m. :  The  typhoon  is  at  present  over  or  near  the  southernmost  part  of  Samar  Island, 

moving  west  or  west-northwest.  It  will  probably  cross  at  a  considerable  distance  south  of  Manila  by  to- 
morrow morning. 

The  daily  weather  note  of  the  same  day  stated: 

November  6,  1  p.  m. :  The  islands  in,  or  very  near  to,  the  track  of  the  storm  are  southern  Samar,  north- 
ern  Leyte,  Masbate,   northern  Panay,  Romblon,   and  Mindoro. 

The  following  notices  were  exchanged  betwean  Manila  and  Hongkong  on  the  6th: 

Manila. — November   6,    11   a.   m. :   Typhoon   over   the  eastern  Visayas,  moving  W  or  WNW. 
November  6,   6  p.  m. :   Typhoon  between  the  Visayas  and  Luzon,  moving  W  or  WNW. 

Hongkong. — November   6,   5   p.   m. :   Typhoon   south  of  Luzon,  moving  W. 

A  comparison  of  these  notices  with  the  track  of  this  typhoon  (Plate  XXVI)  will  convince 
the  reader  that  these  warnings  were  both  timely  and  accurate.  . 

As  regards  the  passage  of  the  typhoon  through  southern  Samar^  we  confine  ourselves  to  re- 

producing here  part  of  a  letter  written  by  the  parish  priest  of  Salcedo  (125°  40'  E;  11°  9'  N)  and 
kindly  forwarded  to  the  Central  Office  by  the  observer  at  Borongan^  Eev.  Cesareo  Montes^  0.  S.  F. 

*  '"'  *  At  2  a.  m.  of  the  6th  the  barometer  had  fallen  to  748  millimeters.  At  4  a.  m.  the  winds 

were  still  from  north-northeast  with  continually  increasing  force.  At  7  a.  m.  they  veered  to  northeast  and 
at  about  8  a.  m.  to  east.  These  last  were  the  most  violent  which  we  experienced.  The  barometer  had  by 
this  time  reached  737  millimeters.  At  9  a.  m.  the  winds  came  already  from  southeast  and  were  less  violent 

than  the  preceding. 

The  vortex  did  not  pass  over  this  place,  nor  over  Guiuan  (125°  44'  E;  11°  2'  N).  I  have  been  told 

that  the  greatest  damage  was  done  by  the  storm  between  Guiuan  and  Sungi  Point   (125°  50'  E;   10°   55'  N). 

After  the  typhoon  I  visited  Balangiga  (125°  23'  E;  11°  7'  N)  and  found  that  there  the  coastal  plains 
have  been  hit  more  severely  than  at  Guiuan.  I  am  of  the  opinion  that  the  storm  gathered  force  in  Saints 

Peter  and  Paul's  Bay,  since  Father  Kanera  states  that  his  barometer,  only  recently  compared  and  corrected 
in  Manila  Observatory,  fell  to  722  millimeters.  The  convento  at  Balangiga  is  inclined  to  one  side  and  prac- 

tically ruined;  of  the  church  only  the  bare  walls  are  left  standing.  The  convento  of  Basey  (125°  4'  E;  11° 
17'  N)    is  likewise  dismantled. 

These  data  seem  to  show  that  the  typhoon  entered  the  Archipelago  south  of^  and  not  far  from, 
Sungi  Point  early  in  the  morning  of  November  6. 

Of  all  our  stations,  Tacloban  and  Capiz  are  those  which  came  to  lie  nearest  to  the  vortex;  the 
former  north,  the  latter  south  of  the  track.  In  Plate  XXVII  we  reproduce  the  barograph  curves 
obtained  in  these  two  stations.  The  minimum  was  728.53  millimeters  in  Tacloban,  with  hurricane 
winds  from  east,  and  730  millimeters  in  Capiz,  with  winds  likewise  of  hurricane  force,  but  coming 
from  west. 

Thanks  to  the  painstaking  and  faithful  work  of  our  observer  at  Tacloban,  Mr.  Perfecto  Pau- 
lino, we  are  in  possession  not  only  of  very  complete  observations  made  during  the  passage  of  the 

storm  and  under  very  trying  circumstances,  but  also  of  numerous  details  concerning  the  destructive 
effects  of  the  storm  in  many  towns  of  northern  Leyte. 
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BAROGRAPHIC    RECORDS Plate  XXYll. 
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METEOROLOGICAL   OBSERVATIONS   MADE  AT   TACLOBAN,    LEYTE,    NOVEMBER    5   TO    7,    1909. 

V^'ind 
Clouds. 

Rain- 

Date and  hour. Pressure. Weather. fall State Remarks, 

Direction. 
Force. Amount. Form. Direction. (Daily 

total). of  sea. 

November  5 : 
mm. 

;  0-12. 

0-10. 
mm. 

2  a.  m___ 754.  94 WNW 

\        1 

9 
Cu.-N. 

NNE 0 From  4.45  a.m. 

to  5.50  a.  m. 
rain. 

6  a.  m_._ 55.76 WNW 2 
10 N. 

NNE 

0,  d 

T 
Drizzling;   at 

8. 15  a.  m.  the 
rain  begins  to 

fall. 

1            10  a.  m  __ 
56.87 WNW 

\        2 

10 
N. 

NNE 

0,  r 

T Continuous  rain 
with        light 
breeze. 

2  p.  m___ i 

1 

54.41 
NW 

2 

10 
N. 

N 

0,  r 

M Continuous 
rain;  at  1p.m. 
thunder       to 
the  NE  quad. 

;            6  p.  m_._ 
54.36 

WNW 2 

10 
N. 

N 0 
Roaring       sea, 

light  breeze. 
1             10  p.  m__ 
1 
1 

1 

54.23 NW 3 
10 N. 

N 0 
61.7 Roaring       sea; 

from  11.  25  p. 

m.     to    mid- night   heavy 

rain. 
1     November  6: 

1            2  a.  m___ 
52.86 NNW 2 

10 N. 

0,  r 

Roaring       sea; 

heavy  contin- uous rain. 
4  a.  m___ 51.11 NNW 8 

10 N. 

0,  q 

Roaring       sea; 

squalls    with fresh  gale. 

6  a.  m___ 50.33 NNW 6 
10 N. 

N 

o,q 

L 
Squally. 7  a.  m___ 49.47 

NW^ 

6 

10 

N. 
N 

0,  q 

L Do.                  1 

8  a.  m   48.09 NW 8 
10 

■    N. 

NW 

o,q 

B Fresh  gale.            i 
8.  30  a.  m 46.48 

NWbyW 

10 
10 

•  N. 

NW 

o,q 

B Whole  gale. 
8.  45  a.  m 42.11 WNW 

11 10 N. 
NNW 

0,  q 

R Furious  storm. 
9.  a.  m__ 38.08 NW 

12 
10 

N. NNW 

o,q 

R 
Furious    hurri- 

cane. 
9. 15  a.  m 36.11 NNE 12 10 

N. 
N 

0,  q 

R 
Do. 

9.  30  a.  m 34.03 ENE 12 

10 
N, 

NNE 

0,  q 

R 

•     Do. 

9.  45  a.  m 31.84 ENE 12 
10 N. 

NE 

0,  q 

R 
Do. 

10a.m__ 28.53 E 12 
10 N. NE 

0,  q 

R Do.                  i 
10. 15  a.  m 30.10 

ESE 12 
10 N. 

ENE 

0,  q 

R Do. 
10.  30  a.  m 33.03 ESE 12 

10 N. 
ENE 

0,  q 

R Do. 
10.  45  a.  m 35.33 ESE 12 

10 
N. 

ENE 

0,  q 

R Do.                  1 
11  a.  m  __ 39.32 SE 

10 
10 

N. 
E 

o,q 

R Whole  gale. 
11.  30  a.  m  _ 44.19 ESE 12 

10 
N. E 

o,q 

H 
Furious    hurri- cane. 

Noon   46.37 ESE 12 
10 N. 

E 

0,  q 

H 
Do. 

2  p.  m_._ 48.52 
SSE 

4 
10 

N. E 0 L Moderate 

breeze;   from 
1.15  p.  m.  to 
1.35     p.     m. 
wind  abated.     ; 

4  p.  m   51.95 SSE 8 
10 N. 

SE 

0 M Fresh  gale. 

6  p.  m___ 53.40 
SE 

3 8 Cu.-N. -—   0 M Gentle    breeze;     1 
roaring  sea. 

8  p.  m___ 
55»13 ESE 6 

10 

Cu.-N. 
0 Strong  breeze. Fresh     breeze; 

10p.m__ 56.10 
SE 

5 

10 

N. 
0 

"62.1' 

roaring  sea. 

November  7: 
6  a.  m  ___ 57.14 SE 

1 8 Cu.-N. S 0 T 
10  a.  m  .  - 58.56 

SE 
2 9 

Cu.-N. 
ESE 

0,  d 

T Drizzling;  from 
10.  35  a.  m.  to 
10.55     a.  m. 

rain. Noon   56.89 
SE 

2 8 Cu.-N. S 0 3.3 T 
Light  breeze. 
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Of  the  very  exhaustive  report  of  Mr.  Pauliao  we  copy  only  the  following  paragraphs  which 
give  the  more  important  facts : 

Dreary  indeed  and  disheartening  is  the  aspect  of  this  capital  (Tacloban)  after  the  passage  of  the  hur- 
ricane which  ruined  the  entire  town.  The  number  of  structures  of  strong,  light,  and  mixed  materials  which 

have  been  overthrown,  inclined,  or  torn  to  pieces  by  the  storm  is  850.  The  Grovernment  Building  and  the 

high  school  lost  each  several  sheets  of  galvanized-iron  roofing;  the  parish  church  is  minus  that  half  of  its 

roof  which  faced  southeast;  the  presidencia  was  unroofed  and  had  the  partition  walls  blown  down;  the  Gov- 
ernment pier  was  destroyed  completely:  in  short,  there  is  not  a  house  or  building  in  the  town  which  has  not 

been  destroyed,  or  at  least  has  suffered  serious  damage.  Sheets  of  iron  roofing  flew  about  as  if  they  had  been 

bits   of  paper,  causing  one   death  and  several   injuries. 

Two  launches  of  the  Tabacalera  Company,  the  Prueha  and  Trinidad^  were  wrecked  in  the  harbor  of 

Tacloban;  the  Emilia,  owned  by  the  same  company,  was  lost  at  Carigara,  the  crew  saving  themselves  by 

swimming.  The  Penafort,  another  launch  belonging  to  the  firm  Limpangco,  was  at  the  time  in  Dulag  Bay 

with  a  crew  of  J  5  men,  all  of  whom  have  disappeared  without  a  trace  having  been  found  of  them  up  to  the 

present  (middle  of  November).  The  Aurora,  a  launch  of  Jose  Go-Sico,  went  down,  but  the  crew  escaped  by 
swimming. 

Here  in  Tacloban  the  water  rose  to  a  height  of  2.5  meters  in  the  lower  portion  of  the  town,  wetting  the 

hemp,  copra,  rice,  and  other  merchandise  stored  in  the  warehouses  of  the  Tabacalera,  Limpangco,  Ortega, 

Smith  Bell  &  Co.,  and  others.     The  resulting  losses  amount  to  about  ̂ 27,000. 

So  great  was  the  violence  of  the  winds  that  not  merely  slender  trees  were  ruined,  but  even  some  of  the 

giants  were  uprooted. 

Mr.  Paulino  then  proceeds  to  give  a  long  list  of  the  damages  caused  by  the  typhoon  in  other 

towns  of  northern  Leyte,  in  Burawen^  Tanauan^  Alangalang,  Caybiran,  Palo,  Tolosa,  Dagami,  Du- 
lag, Carigara,  Barugo,  Naval,  etc. 
Though  we  are  unable  to  state  exactly  over  which  points  of  the  island  the  typhoon  passed,  we 

may  safely  assert  that  it  must  have  passed  Tacloban  at  a  distance  of  less  than  10  miles. 
After  crossing  Leyte,  the  typhoon  followed  a  path  strongly  inclined  toward  west,  that  is  to 

say,  about  WbyN",  and  passed  south  of  Masbate  Island  and  north  of  Cebu  and  N^egros  Islands  in  the 
afternoon  of  the  6th.  The  point  of  the  track  at  5  and  6  p.  m.  is  well  established  by  the  observations 
made  aboard  the  steamer  Sunghiang.  This  steamer  had  made  shelter  between  the  Gigantes  Islands 
(close  to  the  northeastern  end  of  Panay)  when  the  cyclonic  center  passed  over  it,  accompanied  by  all 
the  usual  phenomena,  such  as  absolute  calm,  serene  sky,  jumping  of  the  wind  to  a  direction  directly 

opposite  to  the  one  from  which  it  had  been  coming  before  the  calm,  etc.  The  following  table  con- 
tains the  observations  made  at  the  time  and  kindly  placed  at  our  disposal  by  the  master  of  the 

vessel. 

We  must,  however,  remark  that  the  barometric  minimum  of  731.51  millimeters  given  in  these 
observations  is  decidedly  too  high,  if  we  compare  it  with  the  heights  observed  at  Tacloban  and  Capiz, 
which  were  somewhat  lower,  despite  the  fact  that  neither  town  had  been  within  the  vortex.  It 

w^ould  appear  that  the  barometer  of  the  Sunglciang  (an  aneroid)  lacks  sensitiveness,  at  least  when 
pressure  is  very  low.  Within  the  center  the  pressure  was  in  all  probability  less  than  720  milli- 
meters. 
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METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "SUNGKIANG,"  NOVEMBER  5  TO  7,  iccg. 

[Captain,  W.  Shane.] 

Date  and  hour. 

:  Pressure.  iWimidirec-
 1 

Remarks. 

758.  43 
59.45 
59.16 

November  5 : 
Noon_   

4  p.  m   
8  p.  m   
Midnight  _ 

November  6: 
4  a.  m   
6  a.  m   
8  a.  m   
10  a.  m   
Noon   

1  p.  m   

2  p.  m   I     48.78  '     NbyW 

57.67  i 
N 

57.41  1 N 

56.91  i 
N •55.64  : 
N 

54.37 N 

52.33  i 
NbyW 

3  p.  m   
3.  30  p.  m_ 
4  p.  m   
4.  30  p.  m_ 

5  p.  m   
5.  30  p.  m_ 

6  p.  m   
6.  30  p.  m_ 

7  p.  m   
7.  30  p.  m_ 

8  p.  m   
9  p.  m   
10  p.  m___ 
Midnight  _ 

November  7: 
4  a.  m   
8  a.  m   
Noon   ._ 

46.75 
44.97 
42.43 

35.32 
32.78 
31.51 

32.01 
36.59 
43.19 
46.24 
48.02 
50.56 
51.83 
52.33 

52.08 
58.18 
57.67 

NbyW 
NbyW 
NbyW 
NbyW 

Calm 
Calm 
SbyE 
SbyE 

SbvE SbyE 

SbvE SbyE 
SbyE 
SbyE 

SSE 
SSE 

SE 

Ship's  position,  14°  00^  lat.  N,  120°  23^  long.  E. 
Light  breeze  and  showery. 
Light  airs  and  showery. 
Fresh  breeze  and  fine  weather;  slight  following  sea. 

Strong  breeze;  overcast;  moderate  sea. 

At  6.15  a.  m.  barometer  falling  and  w^eather  looking  dirty. 
Strong  squally  winds,  moderate  sea. 

Ship's  position,   11°  5L  5^  lat.  N,  122°  57.5^  long.  E.     Wind  blowing  a 
moderate  gale;  very  dirty  looking  ahead,  sky  heavily  overcast.     At 
1.30  p.  m.  heavy  driving  rain  squalls;  wdnd  increasing  fast. 

Ship  making  a  lot  of  leeway;  high  short  sea.     At  2.30  p.  m.  made  out  N 
Gigante  Island  light-house,  distant  about  V;  kept  ship  away  to  round 
same.     At  2.45  p.  m.  rounded  Uaidajon  Island,  distant  4  cables,  and 
steered  S  for  an  anchorage. 

At  3.20  p.  m.  rounded  ship  to  an  anchorage  in  12  fathoms  water  5  cables 
off  Bantigal  Islands  with  90  fathoms  cable  on  port  and  60  on  starboard. 

Wind  increasing  to  violently  hurricane  force.     Tremendous  sea;  ship 
rolling,  pitching,  and  straining. 

Wind  dropping  to  a  calm.     Sky  brightening  overhead  and  all  land  close 
to,  visible.     Between  5  p.  m.  and  6  p.  m.  center  of  storm  passing  over 
ship. 

Before  6  p.  m.  storm  broke  over  ship  again  from  the  opposite  direction^ 
viz,  south,  and  increased  rapidly  to  hurricane  force. 

Squalls  less  frequent. 

Sea  running  more  true  from  south.     Vessel  riding  better. 
The  land  north  of  Gigante  Island  light  plainly  visible. 
Moderate  gale;  overcast. 
Strong  steady  wdnd  with  squalls  of  little  force  at  intervals.     Overcast, 

moderated  sea  from  south. 
Strong  breeze;  overcast  and  squally. 

Strong  breeze;  rough  head  sea,  fine  w^eather. 
Ship's  position,  11°  12^  lat.   N,  124°  06^  long.   E;  fresh  breeze,    fine 

weather,  moderate  sea. 

The  following  interesting  description  of  the  SungMang's  experiences  during  the  passage  of  the 
center  over  her^  is  taken  from  a  Cebu  paper : 

It  began  to  blow  and  rain  about  Saturday  noon,  and  as  the  storm  increased  I  thought  it  w^ould  be  safe 

to  look  for  an  anchorage.  At  3  o'clock  in  the  afternoon  I  anchored  3  miles  off  Gigante,  a  place  on  the  east 
coast  of  Panay,  which,  although  by  no  means  a  very  safe  anchorage,  w^as  the  best  place  I  could  find  under 
the  circumstances.  Only  five  minutes  after  anchoring  the  typhoon  broke  loose  in  all  its  fury,  and  the  sea  com- 

menced to  run  high.  The  vessel  rolled  like  a  Hull  trawler  in  a  storm  off  the  coast  of  Iceland^  and  the  wind 

was  simply  fierce.  The  rain  made  it  absolutely  impossible  to  distinguish  anything  5  feet  aw^ay  from  one.  I 
had  both  anchors  out,  90  fathoms  of  chain  on  one  and  65  on  the  other.  I  sent  a  man  up  on  the  forecastle 

head  to  see  whether  the  chains  w^ere  unbroken,  but  the  wind  was  so  heavy  that  he  could  not  get  up. 

He  could  hardly  get  his  head  above  th?  top  of  the  ladder,  so  furious  was  the  wind.  At  5  o'clock  it 
suddenly  became  dead  calm,  and  the  passengers  thought  that  all  danger  had  passed.  But  I  knew  better:  it 

was  the  center  of  the  typhoon!- 
One  can  not  possibly  imagine  what  a  typhoon  really  is  until  he  has  been  in  one.  One  minute  you 

think  the  ship  is  going  to  be  blown  up  into  the  clouds,  and  then  comes  the  center — all  is  calm,  the  surface  of 
the  sea  is  smooth  as  a  mirror  [?],  and  if  you  had  nothing  else  to  do,  you  might  lean  back  in  a  deck  chair 

and  enjoy  a  cigar:  but  it  does  not  last  long,  for  the  typhoon  is  traveling  right  over  you,  and  before  long  the 
storm  breaks  loose  again  from  exactly  the  opposite  direction  to  which  it  blew  from  before  the  calm  spasm. 

When  it  started  to  blow  the  wind  came  from  NNE,  but  at  6  o'clock,  when  the  center  had  passed  over 
the  vessel^  it  blew  from  SSW. 

About  10.30  the  typhoon  was  over,  but  it  was  still  blowing  a  heavy  gale,  and  I  waited  until  4.30  Sunday 
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morning  before  I  weighed  anchor,  which  took  us  nearly  two  hours.     We  had  then*  drifted  to  a  distance  of  only- 
one- fourth  mile  off  the  rocks. 

This  is  the  third  but  the  worst  typhoon  I  have  ever  experienced.  About  three  years  ago  I  was  in  one 
on  the  China  coast,  near  Amoy  and  on  that  occasion  we  saved  the  lives  of  about  60  Chinamen  who  were  drifting 

about  on  rafts.  Then  I  was  in  a  typhoon  about  four  months  ago,  but  that  was  mere  child's  play  compared 
with  this  last  one.  This  is  the  first  time  I  have  been  in  the  center  of  a  typhoon,  and  I  hope  it  will  be  the 
last  time^  too. 

All  the  towns  on  the  northern  coast  of  Panay  experienced  the  destructive  fury  of  the  typhoon 
which  not  only  inflicted  heavy  material  damages^  but  also  caused  personal  injuries  and  even  loss  of 
life.     The  following  report  has  been  received  from  Mr.  Jose  E.  de  Leon/  observer  at  Capiz : 

In  this  town  hardly  a  house  remained  standing;  practically  everything  has  been  destroyed  by  the  fury 

of  the  hurricane;  the  church  and  parish  residence,  the  provincial  and  municipal  buildings,  the  post  and  tele- 

graph office,  the  meteorological  station,  the  barracks,  the  Protestant  mission-house  with  orphan  asylum  and 
hospital.     Only  the  high  school  and  the  prison,  both  recently  constructed,  have  escaped  unscathed. 

The  mightiest  trees  which  had  resisted  all  preceding  storms,  have  been  uprooted,  some  of  them  of  such 
enormous   dimensions  that  three  men  could  not  encircle  them  with  outstretched  arms. 

The  water  has  risen  so  high  that  it  is  feared  lest  it  ruin  the  bridge  which  is  being  built. 

In  the  towns  of  Calibo,  New  Washington,  Panitan,  Dao,  Loctugan,  Ivisan,  Panay,  and  Pontevedra  only 

very  few  houses  are  left  standing.  Several  personal  accidents  have  occurred  in  these  towns,  while  the  mate- 
rial loss  is  estimated  at  ̂ SOO^OOO. 

Concerning  Calibo  we  have  additional  information^  kindly  furnished  by  Sr.  D.  Juan  Azarraga, 
an  eyewitness  of  the  happenings  during  the  passage  of  the  typhoon: 

I  have  the  honor  of  informing  you  with  deep  sorrow  of  the  disasters  caused  in  this  town  by  the  last 
typhoon,  which  visited  it  between  8  and  11.30  p.  m.  of  the  6th  instant.  The  barometer  has  here  fallen  to  720 

millimeters  and  about  98  per  cent  of  the  buildings  have  been  destroyed.  My  house  lost  one-fifth  of  its  iron 
roof.     The  whirl  tore  it  off,  carried  it  upward  and  deposited  it  entire  on  the  grounds  next  to  our  property. 

A  luminous  phenomenon  resembling  St.  Elmo's  fire,  passed  over  the  whole  town,  whirling  and  moving 
with  the  velocity  of  the  wind.  The  latter  was  such  as  to  render  it  highly  imprudent  to  leave  the  house  even 

to  take  refuge  in  that  of  a  neighbor.  One  poor  fellow  who  was  carrying  his  trunk  on  his  shoulders  was  borne 

away  by  the  wind  as  far  as  a  group  of  trees  outside  of  the  town.  One  woman  who  likewise  ventured  to  go  out 
of  doors,  found  herself  minus  her  hair,  without  being  aware  of  the  manner  in  which  she  lost  it  ( 1 )  ;  another 

was  lifted  to  the  height  of  the  trees  in  the  public  square  and  dropped  to  the  ground,  sustaining  injuries  of 

which  she  died  four  days  later.  It  is  said  that  in  Capiz,  the  capital  of  this  province,  a  greater  number  of 
persons  met  with  accidents. 

Although  at  New  Washington  the  barometric  minimum  was  10  millimeters  higher  than  here,  the  fury 

of  the  winds  was  great.  Clothes  were  torn  on  people,  our  warehouse  was  wrecked  completely,  the  water  of 

the  river  was  driven  backward  and,  overflowing  the  banks,  carried  away  all  the  copra  which  had  been  deposited 

along  them.  Here  at  Calibo  the  church  is  without  its  roof,  nearly  all  the  sheets  of  iron  having  landed  out- 
side of  the  town.  A  few,  however,  fell  near  by  and  did  great  damage  to  the  neighboring  houses,  some  crash- 

ing not  only  through  the  roof,  but  also  through  the  wooden   floor   and   penetrating   deeply   into  the   ground. 
In  short,  this  has  been  a  phenomenal  typhoon,  and  I  have  witnessed  none  which  equaled  it  in  violence 

and  duration.  If  it  had  lasted  half  an  hour  longer,  the  damage  would  have  been  incalculable,  as  on  the  beach 

the  sea  was  gaining  on  the  land,  sweeping  away  everything  which  it  encountered.  This  is  the  testimony  of 

the  ex-president  of  this  town  who,  together  with  his  family,  partly  swimming,  partly  carried  by  the  waves, 
landed  in  a  mangrove  swamp  along  a  creek  near  his  house. 

We  beg  to  call  special  attention  to  the  globe-lightning  mentioned  in  the  foregoing  letter;  this  so 
much  the  more,  as  the  same  phenomenon  has  been  observed  likewise  at  Capiz,  as  testified  to  by  the 
postmaster  and  the  observer  of  the  latter  town.  The  former,  in  a  telegram  which  he  had  the 

goodness  to  sent  to  the  Director  of  the  Weather  Bureau,  said  among  other  things :  "Vivid  corrusca- 

tions  {resplandores)  have  been  observed;'^  while  the  latter  states  in  his  report:  "During  the  height 
of  the  storm  globe-lightnings  were. seen,  duller  in  color  than  ordinary  lightning  flashes,  but  very 

brilliant."''  As  far  as  we  know,  electric  phenomena  like  these  have  been  observed  in  only  extremely 
rare  cases  in  the  neighborhood  of  a  cyclonic  vortex. 

Before  passing  on  we  will  examine  into  the  velocity  with  which  the  typhoon  traveled  from  10 
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a.  m.  to  8.20  p.  m.  of  the  6th,  that  is  to  say,  from  the  time  of  its  closest  approach  to  Tacloban  to  that 
of  its  least  distance  from  Capiz,  since  these  two  positions  of  the  center  can  be  given  with  greater 

precision  than  any  other  occupied  by  it  during  the  6th  and  7th.  The  distance  of  these  two  points 

of  the  path  is  128.5  miles,  and  as  the  center  covered  it  in  10^  20"",  its  mean  velocity  works  out  at 
12.4  miles  per  hour. 

The  next  islands  to  experience  the  fury  of  this  typhoon  were  Tablas  and  Mindoro.  In  Plate 
XXYII  may  be  seen  the  barograph  curve  traced  on  the  Coast  and  Geodetic  Survey  ship  Fathomer, 
which  vessel  was  near  the  southwestern  coast  of  Tablas  when  the  vortex  passed  it  at  a  short  distance 
south.  The  barometric  minimum,  determined  with  a  mercurial  barometer,  was  738.87  millimeters 
and  occurred  at  1.10  a.  m.  of  the  7th.  The  wand  veered  from  NbyE  to  NE,  EbyS  (at  the  time  of 

the  minimum),  SE  and  SSE.  We  desire  to  express  our  gratitude  for  the  kindness  wherewith  the 
Director  of  the  Bureau  of  Coast  and  Geodetic  Survey  placed  at  our  disposal  the  barograph  curve  and 
other  data  mentioned. 

From  Mindoro  we  have  no  observations  except  those  made  at  the  meteorological  station  of  Ca- 
lapan.  These,  however,  suffice  to  show  fairly  well  how,  after  the  typhoon  left  the  southernmost 
part  of  the  island,  its  velocity  of  translation  diminished  while  the  track  began  to  incline  toward 

north.  This  is  the  only  explanation  w^hich  we  find  for  the  fact  that  the  barometer  of  Calapan  failed 

to  continue  rising  as  it  had  to  do,  if  the  storm  retained  the  w^esterly  direction  and  the  velocity  with 
which  it  had  crossed  the  Yisayas.  Instead  of  thus  rising,  it  remained  low  for  many  hours  and  even 
fell  again  after  noon  until  at  2  p.  m.  it  had  regained  the  same  height  which  it  had  shown  at  6  a.  m. 

The  northerly  turn  of  the  track  is,  moreover,  proved  by  the  observations  made  on  board  the 

steamer  Zafiro  which  are  contained  in  the  following  table. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "ZAFIRO"  NOVEMBER  6  TO  g,  igog. 

[Captain,  R.  Rodger.  ]  . 

Wind. 

Date  and  hour. Procsnrp Weather. Remarks. x  itJohUit;. 

Direction. Force. 

November  6: mm. 

0-12. 

2.35p.m__ 762.  49 ENE 5 0 Waglan  hght-house  abeam ;  overcast  and  dull  weather. 
4  p.  m   
8  p.  m   
Midnight- 

61.73 ENE 
5 O Overcast  and  duU  weather,  high  ENE  sea. 

60.72 NE 
6 0 

Overcast  with  occasional  clear  w^eather,  high  NE  sea. 
60.97 NE 

6 b Passing  clouds,  clear  weather,  high  sea. 
November  7: 

4  a.  m   58.68 NE 
7 0 Overcast  and  dull   weather  with  breaks  in  sky  and 

passing  clouds. 8  a.  m   59.70 NE 
7 0 Similar  weather,  high  beam  sea. 

Noon   58.94 NE 
7 c 

Ship's  position,  19°  47^  lat.  N,  116°  09^  long.  E;  cloudy 
and  dull  weather,  high  sea. 

4  p.  m   
8  p.  m   
Midnight  __ 

.  56. 14 
NE 

8 0 Overcast  and  dull  weather,  very  high  NE  sea. 

55.89 NE 
8 0 Overcast  and  dull  weather,  occasional  clearness. 

54.37 NE 
8 

0,  c 

Overcast  and  cloudy  weather,  high  sea  from  NE. 
November  8: 

4  a.  m   51.32 NE 
9 0 Sky  completely  overcast,  heavy  sea. 

8  a.  m   51.83 
NEbyE 10 q At  7.30  a.  m.  wind  shifted,  accompanied  by  heavy 

10  a.  m   53.35 E 10 wind  and  rain  squalls. 
Sea  becoming  confused  with  swell  from  south. 

Noon   
53.10 ESE 10  to  11 q Ship's  position,  17°  25^  lat.  N,  118°  38^  long.  E;  heavy 

squalls  of  wind  and  rain,  sea  confused. 
4  p.  m   52  59 

SEbyE 8 Wind  and  sea  moderating,  but  latter  very  confused. 

8  p.  m   
Midnight  __ 

55.38 SSE 5 

b,  c 

Weather  fine  and  clear  with  confused  sea. 

56.14 SSE 
4 b Bright  clear  weather,  moderating  confused  sea. 

November  9: 
4  a.  m   55.64 SSE 3 c Cloudy  and  fine  weather,  slight  southerly  swell. 
8  a.  m   

56.91 SSE 3  to  4 
b Clear  and  fine  weather,  swell  decreasing. 

Noon   58.18 
b 

Ship's  position  14°  35^  lat.  N,  120°  13^  long.  E.  Wind 
light  variable,  smooth   sea,  clear  and  fine  weather 
and  similar  weather  until  arrival  at  Manila. 
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The  observations  of  all  the  meteorological  stations  on  the  western  coast  of  Luzon  point  likewise 

to  a  northerly  direction  of  the  track  at  the  time  in  question,  as  is  shown  by  the  following  com- 

parison. 

station. 

Baro- 

metric 

mini- 

mum. 

Day  and  hour 

of  the  mini- 
mum. Winds  ob- 

served at 
the  time  of 
minimum. 

Manila   
Olongapo   
Dagupan   
Bolinao   1   

Vigan   _-_. 

mm. 
752. 15 
50.90 
52.60 

52.28 
52.65 

7,2.15  p.m. 
7,5.30  p.m. 
8,  3.50  a.  m. 
8,  4.00  a.  m. 
8,4.20  a.m. 

ESE 
ENE 

SE 
SE 
ENE 

In  view  of  these  data  we  have  supposed  in  tracing  the  path  of  this  typhoon,  that  it  moved 
toward  north-northwest  until  it  reached  the  latitude  of  Bolinao  on  the  8th.  Thenceforward  it 

resumed  its  westerly  direction  as  is  made  evident  by  the  weather  maps  of  the  following  days.  The 
following  warnings  crossed  between  Hongkong  and  Manila  on  November  7,  8,  and  9 : 

Manila. — November  7,  10  a.  m. :  Typhoon  west  of  Mindoro,  moving  west  or  west-northwest. 
November  1,   4  p.   m. :   Typhoon   southwest  of  Manila,  moving  west-northwest. 

November  8,  10  a.  m. :  Typhoon  west  of  Luzon,  more  than  100  miles  distant,  moving  northwest  or  north- 
northwest. 

November  9,   11.55   a.  m.:   Typhoon  over  northern  part  of  China  Sea,  inclining  westward. 

Hongkong. — 'November   7,   noon:   Typhoon   southwest  of  Luzon,   moving  west-northwest. 
November  8,  noon:   Typhoon  west  of  Luzon,  moving  northwest. 

November   9,   noon:   Typhoon  northeast  of   Paracels,  moving  west-northwest. 

Our  thanks  are  due  to  Mr.  A.  Beljonne,  assistant  meteorologist,  and  to  Mr.  J.  Ferra,  Director 

of  Phulien  Observatorv^,  for  a  set  of  curves  and  isobars  prepared  for  Manila  Observatory  by  the 
former  gentleman  by  direction  of  the  latter.  These  data  enabled  us  to  determine  the  exact  point  at 

which  this  typhoon  entered  Indo- China,  that  is  to  say,  north  of,  and  very  close  to,  Tourane,  at  which 
station  the  barometer  fell  to  730.9  millimeters  at  9.40  p.  m.  of  the  9th.  Once  within  the  continent, 

the  typhoon  seems  to  have  taken  a  west-southwest  direction,  but  filled  up  very  quickly,  as  is  usually 
the  case. 

Plate  XXVIII  shows  the  distribution  of  isobars  around  the  center  of  the  typhoon  for  6  a.  m. 
and  8  p.  m.  of  the  6th,  2  p.  m.  of  the  8th,  and  4  p.  m.  of  the  9th. 

THE  TYPHOON  OF  NOVEMBER  12  TO  23,  1909. 

This  cyclonic  storm  appears  to  have  formed  on  Xovember  12  to  the  north  of,  and  not  far  from, 

the  Western  Carolines.  In  fact,  the  observations  made  on  that  day  on  Yap  and  Guam  point  with 
sufficient  precision  to  the  existence  of  a  cyclonic  center  between  the  two  islands,  but  much  nearer  to 
the  former  than  to  the  latter.  The  Observatory  did  not,  however,  announce  the  storm  until  the 

13th,  when  it  was  lying  north  of  the  Pelew  Islands.  The  reference  made  to  it  in  the  daily  weather 
note  was  as  follows : 

November   13,    11.35   a.   m. :   Pressure  is  lowest  over  the  Pacific,  north  of  the  Pelew  Islands. 

In  the  morning  of  the  14th  there  was  no  longer  any  doubt  that  a  real  typhoon  lay  east  of  the 
Visayas  and  threatened  to  cross  the  Archipelago,  as  it  apparently  moved  toward  west  or  west-north- 

west.    This  was  stated  in  the  daily  weather  note  of  that  day  in  these  words : 

A  new  typhoon  appeared  yesterday  evening  east  of  the  Visayas  Islands:  it  was  situated  early  this  morn- 
ing  east   of   the   northern   part   of   Samar   Island,   moving  apparently  to  west  or  west-northwest. 

To  Hongkong  and  the  other  meteorological  centers  of  the  Far  East  we  dispatched  this  in- 
formation : 

November  14,  9.30  a  m.:  Typhoon  east  of  the  northern  Visayas  or  southeastern  Luzon,  moving  west  or 
west  -no  rthwe  s  t . 
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While  from  Hongkong  we  received  the  following  message: 

JSTovember   14,   11   a.  m. :   Typhoon  southeast  of  Luzon,  moving  west. 

The  conjse  taken  by  this  typhoon  accross  the  Archipelago  may  be  seen  in  Plate  XXIX.  From 
the  afternoon  of  the  14th  onward,  the  direction  of  the  typhoon  justified  grave  fears  for  Manila,  and 
still  more  so  for  Batangas  Province.  Cyclonic  stormy  which,  like  the  one  under  discussion,  enter 
the  Philippines  by  crossing  through  northern  Samar  are  usually  those  to  be  dreaded  most  by  the 

capital  and  its  vicinity,  if  they  incline  ever  so  little  toward  northwest.  In  the  present  case,  how- 
ever, the  typhoon  luckily  became  deformed  to  so  great  an  extent  while  advancing  within  the  Archipel- 

ago that  at  the  time  of  its  passage  between  Batangas  and  Manila  its  influence  was  hardly  per- 
ceptible, except  by  the  shifting  of  the  winds ,^d  the  moderate  falling  of  the  barometers. 

The  following  notices  were  issued  by  the  Observatory  on  the  15th : 

November  15,  9  a.  m. :  The  typhoon  is  situated  this  morning  southeast  of  Manila,  near  tho  southern 

coast   of   Luzon,   moving   to   \AnbyN".     It   will   probably  pass   south   of,   and   near   to,   Manila   in   the   afternoon. 

N'ovember  15,  11.45  a.  m.:  The  typhoon  continues  moving  apparently  WbyN:  it  \nll  probably  pass  near 
or  over  the  southern  part  of  Batangas  Province. 

November  15,  4  p.  m. :  The  typhoon  is  at  present  in  the  neighborhood  of  Batangas  Province.  It  has  de- 
creased in  intensity  while  crossing  the  Archipelago;   but  it  may  develop  again  in  the  China  Sea. 

On  the  same  day  the  following  warnings  wera  cabled  to  Hongkong,  etc. : 

November  15,  8  a.  m. :   Typhoon  southeast  of  Manila,  over  or  near  southern  Luzon,  moving  west  or  west- 
northwest. 

November  15,  5  p.  m. :   Typhoon  south  of  Manila,  over  or  near  southern  Luzon,  moving  west-northwest. 

Hongkong  Observatory,  on  its  part,  favored  us  with  the  following  dispatch: 

November   15,   noon:   Typhoon  in  southern  Luzon,  moving  west-northwest. 

The  fact  that  the  typhoon  suffered  deformation  while  crossing  the  Philippines  ■  is  brought  out 
convincingly  by  a  comparison  of  the  distribution  of  isobars  around  the  center  at  2  p.  m.  of  the  14th 

with  that  obtaining  at  10  a.  m.  of  the  15th  whic'i  are  both  given  in  Plate  XXX. 
That,  upon  reaching  the  China  Sea,  the  typ'ioon  increased  again  in  intensity  seemed  rather 

evident  in  the  morning  of  the  16th,  considering  its  effects  manifested  in  the  Philippines,  especially 
in  the  stations  along  the  western  coast  of  Luzon.  This  fact  was  duly  announced  in  the  daily 
weather  note  for  that  day: 

November  16,  11.30  a.  m. :  The  typhoon  was  situated  this  early  morning  west  of  central  Luzon,  at  a 

distance  from  Manila  of  about   150  miles,  moving  to  west-northwest  and  increasing  again  in  intensity. 

The  following  cablegrams  passed  between  Hongkong  and  Manila  on  the  16th. : 

From  Manila. — ^November  16,  5  a.  m.:  Typhoon  west  of  Luzon,  more  than  100  miles  distant,  moving 
west-northwest. 

From  Hongkong. — ^November    16,   noon:   Typhoon  west  of  Luzon,  moving  west-northwest. 

The  most  remarkable  feature  of  this  typhoon,  was,  however,  not  so  much  the  great  intensity 
and  full  development  which  it  acquired  in  the  China  Sea,  but  the  fact  that  for  several  days  the 
storm  remained  apparently  stationary  to  the  east  of  the  Paracel  Islands.  We  say  apparently, 
because  in  reality  it  continued  to  move,  though  with  most  extraordinary  slowness,  at  the  same  time 
recurving  toward  north  and  northeast.  All  ships  which  during  those  days  plied  the  China  Sea 
between  Singapore,  Hongkong,  and  Manila  encou  itered  such  tremendous  and  unusually  tumultuous 
seas  that  their  arrival  at  ports  of  destination  was  b3lated  by  several  days. 

Fortunately  we  have  been  able  .to  unite  a  con^^iderable  number  of  observations  made  on  board 
these  various  vessels,  which  after  a  minute  examination,  have  convinced  us  of  the  slow  recurving  of 
the  typhoon  as  it  is  represented  on  Plate  XXIX. 

The  configurations  of  isobars  at  2  p.  m.  of  t^e  17th  and  2  p.  m.  of  the  21st  (Plate  XXX) 
show  clearly  the  different  positions  of  the  vortex  at  these  times  and,  consequently,  that  the  latter 
must  have  taken  a  northerly  direction  after  the  17  th,  and  also  how  slow  must  have  been  the  progress 
during  the  interval  of  four  days. 
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In  order  to  furnish  the  reader  with  abundant  data  from  which  to  judge  the  last  part  of  the 
track,  we  publish  in  the  following  tables  the  observations  made  on  board  the  steamers  Lightning, 
Rubi,  Nanshan,  and  Taisang,  for  which  we  hereby  tender  our  sincerest  thanks  to  the  respective 
captains.  Moreover,  we  have  entered  on  Plate  XXIX  the  route  followed  by  the  Lightning,  under  way 
from  Singapore  to  Hongkong,  by  the  Taming  from  Hongkong  to  Manila,  and  by  the  Nanshan  from 

Indo- China  to  Manila :  showing  at  the  same  time — at  the  interval  of  only  a  few  hours — the  direction 
and  force  of  the  winds  experienced  by  these  steamers.  On  the  same  plate  will  be  found  the  posi- 

tions of  the  Ruhi,  Taisang,  and  Fri  on  November  22,  and  the  winds  observed  on  board  the  same  at  the 
hours  indicated.  For  the  23d  are  entered,  in  addition  to  the  position  of  the  Taisang  and  the  winds 
felt  by  her,  the  winds  which  at  the  time  prevailed  at  Hokoto  (Pescadores),  Koshum  (S  of  Formosa), 
and  Santo  Domingo  (Batanes  Islands). 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  ^'LIGHTNING,"  NOVEMBER  14  TO  22,  1909. 

[Captain,  A.  E.  Gentles.] 

Date  and  hour 

Position. 
Pressure. 

Wind. 

Weather. 
Remarks. 

Latitude  N. Longitude Direction. Force. 

November  14: 
0 / 0 / mm. 

0-12. 

Noon   1 

23i 

104 
26 

757.  54 N 1 

0,  t 

Smooth  sea. 
November  15: 

Noon   4 

54 

106 
25 

56.01 NW 3 

0,  r 

Moderate  sea  and  heavy  rain  squalls. 
November  16: 

•  Noon   7 
34 

108 
40 

56.52 NNE 4 

o,r 

Do. 
November  17: 

Noon   9 

43 

110 
16 

56.27 N 6 

0,  t 
High  increasing  confused  sea. 

4  p.  m   

10 
20 

110 40 
54.74 NNW 6 

c,  t 

Do. 

8  p.  m   

10 
50 110 55 54.49 NNW 6 

c,  t 

Do. 
Midnight - 11 

25 

111 00 
55.00 NNW  . 6 

c,  t 

High  increasing  confused  NW  and 
November  18: NE  seas. 

4  a.  m_^__ 
11 

40 

111 09 54.24 NNW 6 

0,  t 

Do. 
8  a.  m   12 00 111 

10 
55.51 NNW 7 

0,  t 

Do. 
Noon   12 30 111 

33 
56.01 NW 7 

0,  t 

Do. 
4  p.  m   

12 
50 

111 

48 

54.49 NNW 8 

0,  t 

NW  gale  and  high  seas. 
8  p.  m   

13 03 
112 00 55.00 

NW 
8 

0,  t 

Do. 

Midnight  _ 

13 
20 

112 07 53.98 NW 8 

0,  t 

Do. 
•    November  19: 

4  a.  m   

13 
35 1]2 

19 52.  97  . 
WbyN 

8 

0,  r 

Cross  NW  and  NE  seas;  heavy  rain 
and  squalls. 

8  a.  m   14 00 112 
20 

52.97 WbyN 
8 Hard  squalls  and  hazy  with  heavy 

rain  and  tremendous  cross  seas. 
Noon   

14 

28 

112 51 
52.  97 WbvN 8 

Ship  hove  to. 
2  p.  m   51.44 

51.19 
WNW 
NW 

9 
9 Do. 

4  p.  ni   
"l4~ 

15"
 
113

' 

~6s" 
6  p.  m   51.70 

52.71 
NW 
NNW 

9 
9 Do. 

8  p.  m   

"~lb~ 

"65" 

lis"
 

'13"" 

10  p.  m___ 
52.97 

NNW 9 

Midnight- 
"15" 

'28" 

113
' 

'l6~' 

53.  47 
NNW 9 

0,  q 

November  20: 
4  a.  m   

15 

52 

113 22 52.20 NbyW 9 

0,  r 

8  a.  m   

16 
20 113 

30 
52.71 

'        N 

8 

0,  r 

Noon   
16 

39 
113 

37 

.    52.97 

N 8 

0,  r 
8  p.  m.___ 

17 
18 

113 56 53.  47 NNE 9 

0,  r 

November  21 : 
4  a.  m   

17 

48  
■ 

114 05 53.98 N 9 

0,  r 

Very  heavy  rain  squalls. 
Noon   

18 
21 114 

18 

55.00 

N  ■ 

8 

0,  r 

Weather   unchanged  and   tremen- 
8 p.  m   

19 

05 
113 

27 
56.78 

NbyW 8 

0,  r 

dous  cross  sea. 
November  22: 

4  a.  m   
20 25 113 

40 

57.  79 N 5 

0,  r 

Weather  moderating  and  less  sea 

and  squalls. Noon   21 

20 
113 38 59.  06 NNE 

!      ̂    3 

Moderate  wind  and  confused  sea. 

4  p.  m   Off  Ho 
ngkor i 

»g- 
1     58. 30 1 

NNE 3 

0,  r 

.Do. 
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METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "RUBI,"  NOVEMBER  20  TO  2a,  igog. 

[Captain,  R.  Almond.] 

Date  and  hour. Pressure. 
Wind. 

Weather. Remarks. 
Direction. Force. 

November  20: mm. 
0-12. 

10  a.  m___ 757.  34 SE 2 f Light  breeze;  fine  weather.     At  10.30  a.  m.  left  Manila. 
4  p.  m   55.81 

SWbyS 
2 f Heavy  swell  from  west. 

10  p.  m__. 57.59 ESE 3 f Heavy  confused  sea. 
November  21-: 10  a.  m___ 58.10 

SE 
3 

Do. 

Noon 
Ship's  position,  18°  00^  lat.  N,  117°  50^  long.  E. 
Fresh  breeze;  overcast  and  rain. 4  p.  m   55.31 E 4 

o,r 
8  p.  m   54.54 ENE 6 q Fresh  breeze  and  squally. 

10 p.  m___ 54.04 ENE 8 q Fresh  gale;   continuous  rain.     Depression  south  of  us 
November  22: evidently  moving  up  toward  Formosa. 

2  a.  m   54.04 ENE 
10 

q Hard  gale;  continuous  rain. 
4  a.  m   54.04 NEbvE 11 q 

.   Do. 

7  a.  m   56.58 
NEbyE 

9 Fresh  gale;  weather  clearing. 
10  a.  m___ 58.35 NE 7 Moderate  gale;  sun  out. 
Noon   58.86 

NEbyN 
6 

Ship's  position,  21°  14^  lat.  N,  114°  44^  long.  E. 
4  p:  m-___ 58.61 N 2 b Light  breeze:  fine  clear   weather.     At  7    p.  m.  arrived 

at  Hongkong. 

METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "NANSHAN,"  NOVEMBER  15  TO  19,  1909. 

[Captain,  A.  Jones.] 

Date  and  hour. 
Position. 

Pressure. 

Wind. 

Weather. Remarks. 
Latitude  N. 

1 
Longitude  E Direction. Force. 

1 

November  15:. 

4  p.  m   
Midnight  _ 

November  16: 
4  a.  m.  __ 

0        / 

11  38 12  2J 

0        / 

110    53 
112    23 

mm. 

759. 19 

57.16 
57.92 
57.92 

NE 
NE 

NE 

0-12. 

5 
5 

0,  p,  q 0,  P,  q 

0,  p,  q 
0,  p,  q 

0,  P.  q 0,  r,  q 

0,  r,  q,  1 
0,  r,  q,  1 
0,  r,  q,  1 

0,  r,  q,  1 
0,  r,  q,  1 

0,  r,  q 

0,  r,  q 
0,  r,  q 
0,  r,  q 
0,  r,  q 

0,  r,  q 

0,  r,  q 
0,  r,  q 
0,  r,  q 

0,  q,  r 
0,  q,  r 
0,  q,  r 
0,  q,  r 

p,  q,  h 
p,  q,  h 
c,  h 
c,  h 

Slight  easterly  sea. Do. 

Do. 
Do. 

Do. 
Cross  north  and  east  sea. 

Heavy  north  sea. Do. 

Do. 

Do. 

Do. 
Do. Do. 
Do. 

Do. Do. 
Do. 

Do. 

Heavy  north-northwest  sea. Do. 
Do. 

Heavy  northwest  swell. 
Heavy  west  swell. Do. 

Do. 

Moderate  west  swell. 
Do. 

Southerly  swell. 
Do. 

8  a.  m  _     _ NE       1        5 

NNE      '        6 
N         i        6 
N         !        7 

NNW     i        7 
NW      i        7 

NW      1        7 
NW               7 

Noon. 

1  p.  m_ 
4  p.  m 

56.40 
56.14 
53.86 

51.57 
51.57 
50.30 
50.05 
49.29 
47.25 

47.25 
48.52 

48.78 
48.78 

49.  79- 

49.79 

50.30 
52.08 
54.  62 

"54.'87' 
54.  87 

55.64 
56.65 
52.16 

8  p.  m 
Midnight- 

November  17: 
4  a.  m   
8  a.  m   
10  a.  m___ 
Noon   . 

12    44J 

12    50 
12    56 
12    58 

115    04 

NW 

W 
WNW 

WNW 

9 10 

11 
n 1  p.  m   

4  p.  m   
8  p.  m   
Midnight- 

November  18: 
4  a.  m   
8  a.  m   
Noon   

1  p.  m   
4  p.  m   
8  p.  m   
lip.  m___ 

November  19: 
2  a.  m   
4  a.  m   

8  a.  m"   Noon   

8  p.  m   
Midnight- 

13    00 
13    06 
13    12 13    20} 

13    25 
13    29 
13    33 
13    35 
13    45 
13    45 
13    45 

13    45 
13    45 
13    53 
13    59 
13  59 
14  30 

WNW    1      11 
WNW          11 

W              11 
W              11 
W        i      11 

WSW     i      10 

SW      i      10 

-  -     -  _ 

115  44 
116  14 

116  44 
117  04 

117  40 118  20 

WSW 

s 
SW 
SW ssw 
s 

SSE 
SE 

9 
9 

8 
7 
6 
5 
3 
3 120    09 
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METEOROLOGICAL  OBSERVATIONS  MADE  ON  BOARD  THE  STEAMER  "TAISANG,"  NOVEMBER  ai  TO  23,  1909. 

[Captain,  G.  F.  Matthews.] 

Date  and  hour. 

Position. 

Pressure. 

Wind. 

Remarks. 
Latitude  N. Longtitude Direction. 

Force. 

November  21 : 
8  a.  m 

0        / 0        / 
mm, 

761.  22 
60.21 
58.94 
59.45 
59.19 

57.67 

57.41 
56.91 
55.38 

56.91 
57.92 

57.67 
59.70 
59.45 
58.68 
59.95 
59.45 

NNE 
NNE 

NNE 
NNE 

NNE 

NNE 

NE ESE 

SSE 
Southerly 

SVV 

WSW 
NW 
NW 
NNW 

Northerly 
Northerly 

0-1^ 

3 
4 
5 
5 
5 

5 
5 
5 

5-6 5 
5 

4 
3 
2 
2 
3 
3 

Left  Amoy  at  7  a.  m. 
Chapel  Island  at  9.41  a.  m. 

Confused  cross  sea. 

Piedra  point  at  10  p.  m. 
Slight  northerly  swell. 

Noon   
4  p.  in_     . 

23    50 118    18 

8  p.  in 
Midnight  _ 

November  22: 
4  a.  m  _    
8  a.  m  _  - 
Noon   

4  p.  m_ 

20    43 118    50 

8  p.  m  _     _ 
Midnight - 

November  23: 
4  a.  m 
8  a.  m .     _ 
Noon   

4  p.  m 

17    44 119    30 

8  p.  m ._  _ 
Midnight - 

Considering  these  data  we  believe  that  our  readers  will  realize  how  well  founded  is  the  path 
which  we  have  assigned  to  this  typhoon.  We  must,  however,  confess  that  during  the  last  two  days 
mentioned,  that  is,  on  the  22d  and  23d,  the  intensity  of  the  disturbance  had  already  diminished  to 
so  great  an  extent,  as  to  leave  it  a  mere  depression,  which  probably  vanished  during  the  afternoon 
or  night  of  the  23d,  while  in  the  neighborhood  of  the  Bashi  and  Balintang  Channels. 

We  do  not  wish  to  close  these  notes  without  copying  the  following  lines  from  a  letter  written 
by  the  master  of  the  steamer  Lightning,  Capt.  A.  E.  Gentles,  to  a  friend,  who  brought  it  to  our 

attention.  They  form  a  short  and  enthusiastic  comment  on  the  usefulness  of  Father  Algue^s  baro- 

cyclonometer,  or,  as  the  writer  calls  it  briefly,  Algue^s  barometer: 
*  *  *  With  reference  to  that  particular  storm,  I  may  say  it  was  the  worst  I  have  ever  experienced, 

and  I  did  not  think  it  was  possible  for  such  a  sea  to  get  up  in  the  China  Sea,  and  I  sincerely  hope  that  we 
will  never  strike  another  like  it.  Its  characteristics  were  so  very  misleading,  owing  to  its  being  stationary; 

but  thanks  to  the  excellent  barometer  of  Jos6  Algue,  S.  J.,  we  were  able  to  come  to  the  conclusion  that  it  had 

become  stationary  and  not,  as  I  first  thought,  that  it  was  proceeding  in  the  same  direction  as  ourselves;  so 

came  on  instead  of  hanging  on  down  in  the   SW  quadrant  of  the  disturbance. 
On  the  21st  at  noon  I  ran  away  with  the  wind  about  two  points  on  the  starboard  quarter  until  I  got  out 

of  the  heavy  sea  that  was  running,  then  headed  up  for  Hongkong  again  at  6  p.  m.,  as  the  sea  had  gone  down 

then  considerably,  owing  to  our  having  ran  to  the  westward. 

I  can  not  speak  in  high  enough  terms  of  the  excellency  of  Algue's  barometer,  as,  since  our  ships  have 
been  equipped  with  them,  it  has  saved  me  from  7  typhoons,  both  in  the  China  Sea  and  in  the  Bay  of  Bengal, 

and  I  sincerely  think  that  every  vessel  trading  in  these  waters  ought  to  possess  one:  they  are  so  entirely 

reliable  in  every  way  that  I  place  considerable  faith  in  it.     *     ̂      * 

We  have  already  stated  that,  although  the  t3rphoon  was  not  absolutely  stationary,  its  movements 
were  so  extraordinarily  slow  for  the  space  of  three  to  four  days  that  we  may  well  call  it  practically 
stationary.  In  confirmation  of  this  remark  we  add  here  merely  the  fact  that  from  the  18th  to  the 

21st  the  storm^s  mean  velocity  of  translation  was  only  about  1.5  miles  per  hour. 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — ^La  media  mensual  de  la  presion  atmosf  erica  en  Filipinas  se  separa  muy 
poco  de  la  de  Noviembre  del  ano  proximo  pasado,  siendo  la  mayor  diferencia  de  — .47  mm.  corres- 
pondiente  a  la  estacion  de  Aparri.  Con  todo,  si  se  compara  la  misma  media  con  la  normal  de  este 

mes  resulta  bastante  baja:  asi  la  de  Manila  por  ej.  difiere  de  dicha  normal  en  —1.24  mm.  Las 
maximas  presiones  tuvieron  lugar  el  11  y  12  en  unas  estaciones  y  el  30  en  otras;  las  minimas  se 
observaron  el  dia  6  en  las  Yisayas  y  Mindanao  y  el  15  6  16  en  casi  todas  las  de  Luzon. 

La  temperatura  media  mensual  es  en  general  ligeramente  superior  a  la  de  N'oviembre  1908. 
Las  temperaturas  extremas  para  Maaila  han  sido  32.7°  C  y  21.4°  C  registradas  respectivamente  los 
dias  9  y  20. 

Precipitacion  acuosa. — Examinando  con  cuidado  el  cuadro  sobre  las  Uuvias  de  este  mes  que 
acompaiia  el  texto  ingles,  y  descontando  las  estaciones  de  Carolinas  y  Marianas,  hallaremos  que  el 

niimero  de  estaciones  que  da  un  total  de  Uuvia  mayor  que  el  ano  pasado  es  casi  igual  al  de  las  esta- 
ciones que  lo  dan  menor.  La  cantidad  de  agua  recogida  en  los  pluviometros  de  Manila  difiere  de  la 

normal  de  N"oviembre  en  solos  +4.6  mm. 
DEPRESiONES  Y  TIFONES. 

Durante  este  mes  de  Koviembre  han  cruzado  nuestro  Archipielago  por  el  Sur  de  Manila  dos 
tifones  por  cierto  bien  notables.  Distinguiose  el  primero  por  la  extraordinaria  intensidad  con  que 

desfogo  en  las  Islas  Yisayas,  en  el  Mar  de  Chirfa  y  en  la  costa  de  Indo-china,  y  por  los  carabios 
que  sufrio  la  trayectoria  en  el  Mar  de  China  inclinandose  primero  al  norte  hasta  llegar  cerca  de  la 

altura  de  Bolinao  y  volviendo  a  moverse  luego  al  03ste  para  penetrar  en  el  Continente  por  los  alre- 
dedores  de  Tourane.  El  otro  tifon  se  seiialo  mas  bien  por  el  extraodinario  desarroUo  que  adquirio 
en  el  Mar  de  China,  despues  de  haber  atravesado  el  Archipielago  muy  def  ormado  y  debilitado,  y  sobre 
todo  por  haber  permanecido  practicamente  estacionario  por  espacio  de  varies  dias  al  E  de  las  Islas 
Paracels. 

Procuraremos  precisar  en  cuanto  podamos  las  trayectorias  de  ambos  tifones,  las  cuales  podran 
ver  reunidas  nuestros  lectores  en  las  Laminas  XXYI  y  XXIX. 

EL  TIFON  DE  VISAYAS,  6  Y  7  DE  NOVIEMBRE,   1909. 

Parece  ser  que  tuvo  su  origen  este  tifon  al  norte  de  las  Islas  Palaos  del  2  al  3  de  este  mes.  Es 

verdad  que  desde  los  ultimos  dias  de  Octubre  existia  un  area  de  baja  presion  en  los  alrededores  de 
las  Carolinas  Occidentales ;  mas  no  creemos  que  antes  del  dia  2  hubiese  ningtin  centre  ciclonico  bien 
desarroUado.  El  Observatorio  de  Manila  envio  el  dia  3  este  aviso  de  tifon  a  Hongkong  y  demas 
Observatories  del  Extreme  Oriente : 

Bla  3^  11  a.  m.:  Tifon  al  N  de  las  Islas  Palaos,  direcciCn  desconocida. 

Desde  la  manana  del  dia  5  se  vio  perfectamente  que  el  tifon  amenazaba  atravesar  el  Archi- 
pielago por  las  Islas  Yisayas  y  los  mares  interinsulaxes  entre  Luzon  y  Visayas.  Veanse  a  este  ef  ecto 

los  siguientes  avisos  de  tifon  dados  a  los  periodic  as  de  la  Capital  la  manana  y  tarde  de  4icho  dia. 

Dia  5,  11.40  a.  m.:   La  depresion  6  tifon  al  este  de  las  Visayas  parece  moverse  lentamente  al  W  6  WNW. 

Dfa  5,  6  p.  m. :  El  tifon  del  Pacifico  se  acerca  k  las  Visayas  movi^ndose  aparentemente  al  WNW.  Cni- 
zard  probablemente  manana  la  Isla  de  Sdmar  y  los  mares  interinsulares  entre  Luz6n  y  Visayas.  Navegacion 
muy  peligrosa  al  sur  de  Luzon. 

Avisos  parecidos  fueron  telegrafiados  a  todas  las  estaciones  del  Weather  Bureau  con  antici- 

pacion  mas  que  suficiente  para  que  las  regiones  amenazadas  pudiesen  estar  prevenidas  contra  el 
temporal. 

A  Hongkong,  etc.  se  remitieron  estos  dos  cablegramas : 

Dia  5,  9.30  a.  m.:   Tifon  al  E  de  las  Islas  Visayas,  moviendose  al  W  6  WNW. 

Dia  5,  6  p.  m. :  Tifon  al  E  de  las  Islas  Visayas,  moviendose  al  WNW. 
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Del  Observatorio  de  Hongkong  recibimos  a  la  vez  este  cablegrama : 

Dla  5,  mediodfa:  Tifon  al  SE  de  Luz6n,  movi^ndose  al  W. 

En  una  nota  extraordinaria  del  tiempo  dada  la  maiiana  del  6  decia  el  Observatorio: 

Dia  6,  11  a.  m. :  El  tifon  se  halla  al  presente  en,  6  cerca  de,  la  parte  m^s  meridional  de  la  Isla  de  S^mar, 

movi6ndose  al  W  6  WNW.  Cruzard  probablemente  por  el  sur  y  ̂  bastante  distancia  de  Manila  manana  per  la 
manana. 

Y  en  la  nota  ordinaria  del  mismo  dia  6  se  anadio  lo  siguiente : 

Dia  6,  1  p.  m.:  Las  islas  situadas  en,  6  cerca  de,  la  trayectoria  de  este  baguio  son  el  sur  de  S^mar,  el 
norte  de  Leyte,  Masbate,  el  norte  de  Panay,  Romblon  y  Mindoro. 

Entre  Manila  y  Hongkong  se  eambiaron  estos  avisos  de  tifon. 

Mcmila. — Dia,  6,  11  a.  m. :  Tif6n  cruzando  las  Visayas  Orientales,  movi^ndose  al  W  6  WNW. 
Dla  6,  6  p.  m. :  Tifon  entre  las  Visayas  y  Luz6n,  movi6ndose  al  W  6  WNW. 

Hongkong. — ^Dfa  6,   5   p.  m.:  Tif6n  al   sur  de  Luzon,  movi^ndose  al  W. 

Examinen  nuestros  lectores  la  trayectoria  de  este  baguio  en  la  lamina  XXYI,  y  por  ella 
echaran  de  ver  lo  exaetos  y  oportunos  que  fueron  los  avisos  de  tifon  dados  por  el  Observatorio  de 
Manila  los  dias  5  y  6. 

Por  lo  que  toca  al  paso  del  tifon  por  el  sur  de  Samar,  nos  eontentaremos  eon  reproducir 

aqui  parte  de  una  carta  del  cura  parroco  de  Salcedo  (125°  40'  Long.  E  11°  09'  Lat.  N)  que  nos  fue 
remitida  por  el  Observador  de  Borongan,  P.  Cesareo  Montes. 

*  *  *  A  las  2  a.  m.  del  6  habia  bajado  el  bar6metro  hasta  748  mm*  A  las  4  a.  m.  los  vientos  segulan 
soplando  siempre  del  nomordeste  cada  vez  m^s  fuertes.  A  las  7  a.  m.  rolaron  al  nordeste  y  ̂  eso  de  las  8  a.  m. 

al  este.  Estos  fueron  los  mds  duros  que  tuvimos.  El  barometro  hc^bia  bajado  hasta  737  mm.  A  las  9  a.  m. 

los  vientos  soplaban  ya  del  SE  y  no  eran  tan  fuertes  como  los  primeros. 

Ni  por  aquf  ni  por  Guiuan  (125°  44'  long.  E;  11°  02'  lat.  N)  pas6  el  vortice.  Segtin  me  dicen,  donde 
mds  dano  ha  causado  el  baguio  fu4  entre  Guiuan  y  Punta  Sungi    (125°   50'  long.  E;    10°   55'  lat.  N). 

A  Balangiga  (125°  23'  long.  E;  11°  07'  lat.  N)  ful  despu6s  del  baguio  y  vl  que  las  costas  presentaban 

por  allf  peor  aspecto*^ue  las  de  Guiuan.  Yo  creo  que  el  tifon  iba  ereciendo  en  fuerza  en  la  bahla  de  S.  Pedro 
y  S.  Pablo,  pues  el  P.  Ranera  me  dijo  que  su  barometro  arreglado  recientemente  en  el  Observatorio  de  Manila 

habla  bajado  hasta  722  mm.  El  convento  de  Balangiga  qued6  inclinado  y  destrozado,  la  Iglesia  desmantelada. 

El  convento  de  Basey   (125°  04'  long.  E;   11°  17'  lat.  N)    quedo  asfmismo  todo  desmantelado. 

De  estos  dates  parece  deducirse  con  bastante  probabilidad  que  el  tifon  penetro  en  el  Archipie- 
lago  por  el  S  y  no  lejos  de  Punta  Sungi  la  madrugada  del  dia  6. 

De  todas  nuestras  estaciones,  Tacloban  y  Capiz  son  las  que  mas  cerca  se  hallaron  del  vortice,  la 
primera  al  norte,  y  la  segunda  al  sur  de  la  trayectoria.  En  la  lamina  XXVII  reproducimos  las 

curvas  barograficas  obtenidas  en  ambos  puntos.  La  minima  barometrica  fue  728.53  mm.  en  Taclo- 
ban con  vientos  huracanados  de  la  parte  del  E,  y  730  mm.  en  Capiz  con  vientos  huracanados  de  la 

parte  del  W. 
Gracias  a  la  solicitud  e  interes  por  el  servicio  de  nuestro  observador  de  Tacloban,  D.  Perfecto 

Paulino,  tenemos  en  nuestro  poder  no  solo  observaciones  completisimas  hechas  durante  el  paso  del 
baguio  y  en  muy  dificiles  circunstancias  sino  tambien  multitud  de  detalles  referentes  a  los  efectos 
destructores  de  este  tifon  en  varios  pueblos  del  norte  de  Leyte.  Las  observaciones  van  en  una  tabla 
que  acompana  el  texto  ingles.  Los  demas  informes  nos  los  remitio  el  Sr.  Paulino  en  un  largo  report 
del  cual  resumiremos  aqui  lo  mas  interesante. 

Triste  y  desconsolador  es  el  aspecto  que  presenta  esta  Cabecera  despues  del  furioso  hurac^n  que  acaba 
de  desfogar  arruinando  todo  el  pueblo.  Son  850  las  casas  de  materiales  fuertes,  ligeros  y  mixtos  tumbadas, 

inclinadas  6  destruidas  por  el  temporal.  De  la  Casa-Gobierno  y  del  High  School  volaron  algunas  planchas 
de  hierro  galvanizado.  De  la  Iglesia  parroquial  quedo  destechada  la  mitad  que  mira  al  SE.  La  Casa-Presi- 
dencia  destechada  y  los  tabiques  derribados.  El  pantal^n  del  Gobiemo  destruido  por  completo.  En  una  palabra, 
no  hay  casa  6  edificio  alguno  en  la  poblacion  que  no  haya  sido  destrufdo  6  sufrido  al  menos  graves  desperfectos. 
Las  planchas  de  hierro  volaban  como  si  fueran  papeles  causando  un  muerto  y  varios  heridos. 

Dos  lorchas  de  la  Companfa  Tabacalera  llamadas  Prueha  y  Trinidad  naufragaron  en  este  puerto.     Otra 
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lorclia  Emilia  de  la  misma  Tabacalera  naufrag6  en  Carigara,  salv^ndose  A  nado  sus  tripulantes.  Otra  lorcha 
Penafort  de  la  casa  Limpanco  se  hallaba  en  el  Golfo  del  pueblo  de  Dulag  con  15  tripulantes  que  desaparecieron 

sin  que  hasta  la  fecba  (mediados  de  Noviembre)  se  haya  sabido  m^s  de  ellos.  La  lorcha  Aurora  de  Jos6  Go-Sico 
tambi^n  desaparecio,  pero  sus  tripulantes  se  salvaron  d  nado. 

Aqui  en  Tacloban  subio  el  agua  en  las  partes  bajas  de  la  poblacion  hasta  2.5  metros  mojdndose  entre 
otros  efectos  el  abaca,  coprax  y  arroz  depositados  en  los  almacenes  de  la  Companla  Tabacalera,  Limpanco, 

Ortega,  Smith  Bell  y  otros,  ascendiendo  las  p6rdidas   de  dichos  artlculos  k  unos  ̂ P27,000. 
La  fuerza  de  los  vientos  fue  tal  en  este  baguio  que  no  solo  los  drboles  tiernos,  sino  tambi^n  algunoa 

drboles  gigantescos  fueron  arrancados  de  cuajo. 

Hasta  aqui  el  observador  de  Tacloban  quien  anade  luego  una  larga  lista  de  los  destrozos  eausa- 
dos  por  el  baguio  en  otros  pueblos  del  norte  de  Leyte,  tales  como  Burawen,  Tanauan,  Alang-alang, 
Caybiran^  Palo,  Tolosa,  Dagami,  Dulag,  Carigara,  Barugo,  Naval,  etc.  etc. 

Aunque  no  podemos  precisar  por  que  puntos  de  Leyte  paso  el  vortice,  con  todo  se  puede  decir 
con  bastante  probabilidad  que  hubo  de  hallarse  a  una  distancia  de  Tacloban  menor  de  10  millas. 

Desde  Leyte  siguio  el  tifon  su  curso  moviendose  bastante  inclinado  al  W,  es  decir,  al  W^NW 

proximamente,  cruzando  la  tarde  del  6  por  el  S  de  Masbate  y  N  de  Cebu  y  Negros.  Las  observa- 
ciones  hechas  a  bordo  del  vapor  Sunghiang  sirven  para  precisar  este  punto  de  la  trayectoria.  Se  ha- 

llaba este  barco  en  las  Islas  Gigantes  (situadas  cerca  de  la  extremidad  nordeste  de  Panay),  cuando 
le  paso  por  encima  el  vortice  del  baguio  con  todos  los  fenomenos  que  lo  suelen  acompaiiar :  calma 
absoluta,  claridad  en  el  cielo,  salto  del  viento  a  una  direccion  enteramente  opuesta  a  la  observada 
antes  de  la  calma,  etc.  etc.  En  el  texto  ingles  damos,  ademas  de  las  observaciones  indicadas,  una 

interesante  descripcion  que  hemos  copiado  de  un  periodico  americano  de  Cebu.  Solamente  adver- 
tiremos  aqui  que  la  minima  barometrica  que  nos  dan  las  observaciones  del  Sunghiang  731.51  mm. 

es  demasiado  alta,  si  se  compara  con  las  minimas  de  Tacloban  y  Capiz  las  cuales  fueron  algo  meno- 
res,  a  pesar  de  que  ninguna  de  estas  dos  poblaciones  se  hallo  dentro  del  vortice.  Creemos  que  el 

barometro  del  Sunghiang  es  poco  sensible,  al  menos  cuando  la  presion  es  muy  baja.  Probable- 
mente  la  minima  en  el  vortice  debia  haber  sido  menor  de  720  mm. 

Todos  los  pueblos  situados  en  la  costa  norte  de  Panay  sintieron  la  violencia  destructora  de  este 
baguio,  teniendo  que  lamentar  grandes  perdidas  materiales  y  algunas  desgracias  personales.  Vease 
a  continuacion  el  report  que  nos  remitio  el  observador  de  Capiz,  D.  Jose  E.  de  Leon. 

En  esta  poblaci6n  apenas  ha  quedado  casa  alguna  en  pie:  todo  ha  sido  destruido  practicamente  por  el 

furioso  huracdn:  Iglesia  y  Casa  Parroquial,  Gobierno,  Municipio,  Correos,  Tel^grafos,  Observatorio,  Cuarteles, 

Casa-Mision,  Asilo  de  Hu6rfanos  y  Hospital  protestantes.  Solo  se  han  salvado  el  High  School  y  la  Carcel 
ptiblica  de  reciente  construccion. 

Los  ̂ rboles  mds  grandes  que  habian  resistido  los  temporales  pasados,  han  sido  ahora  arrancados  de  ralz. 
Eran  algunos  de  tales  dimensiones  que  tres  hombres  no  podian  abrazarlos. 

La  crecida  de  agua  es  tal,  que  se  teme  derribe  el  nuevo  puente  que  estd  en  construccion. 

En  los  "pueblos  de  Calibo,  New  Washington,  Panitan,  Dao,  Loctugan,  Ivisan,  Panay  y  Pontevedra  no  han 
quedado  en  pie  mds  que  imas  pocas  casas. 

Ha  habido  en  estos  pueblos  varias  desgracias  personales.     Se  calculan  las  perdidas  en  unos  1P^00,0O0. 

De  Calibo  vamos  a  copiar  la  siguiente  interesante  carta  que  agradecemos  a  D.  Juan  Azarraga, 
testigo  presencial  de  lo  ocurrido  durante  el  paso  del  baguio.      . 

Tengo  el  honor  de  comunicarle  con  harto  pesar  los  desastres  ocasionados  en  este  pueblo  por  el  baguio 

ultimo  que  tuvo  lugar  el  6  del  actual  entre  8  y  11.30  p.  m.  El  barometro  en  esta  localidad  llego  d  senalar 

720  mm.  habiendo  sido  destruidos  un  98  por  ciento  de  los  edificios.  Esta  su  casa  perdio  una  quinta  parte  de 
su  techado  de  hierro  que  lo  levanto  y  alzo  el  remolino  trasladandolo  por  entero  al  solar  del  lado. 

Cierto  resplandor  a  forma  de  fuego  de  San  Telmo  cruzaba  toda  la  poblacion  en  forma  vertiginosa  y 

rapidisima  segtin  era  la  velocidad  del  viento.  :6sta  era  tal,  que  no  permitia  k  nadie  sino  por  imprudencia 

salirse  fuera  de  casa  k  refugiarse  en  la  del  vecino.  Un  pobre  hombre  con  su  baiil  a  cuestas  fue  lanzado  por  el 
viento  hasta  los  mangles  de  las  afueras  de  la  poblacion  y  una  mujer  sali^ndose  de  su  casa  se  encontro  sin  cabellos 
sin  darse  cuenta  de  la  forma  como  los  perdi6.  Otra  mujer  fue  alzada  por  el  viento  a  la  altura  de  los  arboles 

de  la  plaza  y  cay 6  desde  alli  despachurrada  al  suelo,  d  consecuencia  de  lo  cual  murio  cuatro  dias  despu6s.  En 
la  eabecera  CSpiz  se  oye  que  hubo  mds  ntimero  de  desgracias  personales.  En  New  Washington,  el  barometro 

seJQalo   diez  milimetros  m^s  alto  y  sin  embargo  era  tanta  la  fuerza  del  viento  que  rompia  la  ropa  puesta  al 
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cuerpo,  echo  abajo  completamente  nuestro  camarm  de  deposito  j  el  rio  revuelto  se  desbordaba  de  sus  riberas 

arrancando  con  su  oleaje  cuanto  coprax  habia  depositado  en  el  mismo.  La  Iglesia  de  este  pueblo  estd  sin 

techo,  pues  sus  planchas  fueron  casi  todas  lanzadas  a  las  afueras  de  la  poblacion  j  algunas  cayeron  dentro  de 
la  misma  perjudicando  notablemente  d  las  casas  vecinas:  planchas  hubo  que  a  mds  de  atravesar  el  techo, 

atravesaron  tambien  el  piso  de  madera  quedando  clavadas  en  el  suelo  ̂   una  profundidad  considerable. 

En  fin,  este  ha  sido  un  baguio  fenomenal,  que  no  he  visto  otro  igual  en  fuerza  y  duracion;  si  6sta  se 

hubiese  prolongado  media  hora  mas,  hubiera  sido  esto  un  cataclismo,  pues  en  la  playa  de  este  pueblo,  habla  el 

mar  ganado  tierra  adentro  barriendo  cuanto  encontraba  en  la  playa,  siendo  de  esto  testigo  personal  el  ex-Presi- 

dente  de  este  pueblo  que  con  su  familia  fue  d  parar  nadando  y  empujado  por  las  olas  al  mangle  de  un  ria- 
chuelo  cerca  de  su  casa. 

Llamamos  la  atencion  de  nuestros  lectores  sobre  los  resplandores  de  que  se  hace  mencion  en 
esta  carta,  tanto  mas  cuanto  que  el  mismo  fenomeno  habia  sido  observado  en  Capiz,  segiin  testimonio 
del  Jefe  de  Correos,  Sr.  Lara,  y  del  observador.  El  primero  decia  entre  otras  cosas  en  un  telegrama 

que  se  digno  poner  al  Director  de  este  Observatorio :  "Observaronse  grandes  resplandores'^  y  el  se- 
gundo  hacia  notar  en  su  report  que  ̂^se  observ^aron  durante  la  mayor  fuerza  del  viento  fuegos  fatuos 
no  de  los  colores  que  tienen  los  relampagos,  sino  algo  aplomados,  pero  muy  claros/'  Manifesta- 
ciones  electricas  como  estas  rarisimas  veces  se  ban  observado,  que  sepamos,  en  las  cercanias  del 
vortice. 

Antes  de  pasar  adelante  veamos  con  que  velocidad  se  movio  el  baguio  desde  10  a.  m.  hasta  8.20 
p.  m.  del  6,  6  sea  desde  el  punto  de  la  trayectoria  mas  proximo  a  Tacloban  hasta  el  otro  punto  mas 
proximo  a  Capiz,  ya  que  estas  son  las  posiciones  del  vortice  que  podemos  dar  con  mas  precision  para 
los  dias  6  y  7.  Dichos  puntos  distan  entre  si  128.5  millas;  el  vortice  empleo  en  salvar  esta  distancia 

10^  20"" ;  luego  se  movio  con  una  velocidad  media  de  12.4  millas  por  hora. 
Despues  de  Panay,  las  Islas  de  Tablas  y  Mindoro  fueron  las  siguientes  en  sentir  la  violencia  de 

este  baguio.  En  la  Lamina  XXVII  incluimos  la  curva  barograiica  obtenida  a  bordo  del  vapor 

Fathomer  del  "Coast  Survey"  que  se  hallaba  en  las  cercanias  de  la  costa  sudoeste  de  Tablas,  cuando 
le  paso  el  vortice  cerca  por  el  sur.  La  minima  barometrica  tomada  con  un  barometro  de  mer- 
curio  fue  738.87  mm.  y  se  observo  a  1 :10  a.  m.  del  dia  7.  Los  vientos  fueron  rolando  del  IST^NE 

al  ̂ E,  E|SE  (al  tiempo  de  la  minima),  SE  y  SSE.  Agradecemos  al  Director  del  Bureau  del 

"Coast  and  Geodetic  Survey"  la  amabilidad  con  que  puso  a  disposicion  del  Weather  Bureau  la 
dicha  curva  y  demas  datos  que  acabamos  de  mencionar. 

De  Mindoro  no  tenemos  mas  observaciones  que  las  hechas  en  la  estacion  de  Calapan,  las  cuales 

por  si  solas  indican  con  bastante  claridad  como  el  tif on  despues  de  haber  abandonado  la  parte  mas 
meridional  de  Mindoro  disminuyo  su  velocidad  de  traslacion  en  tanto  que  empezaba  a  inclinar  su 

trayectoria  al  norte.  Solo  asi  nos  podemos  explicar  porque  el  barometro  de  aquella  estacion  en  vez 
de  seguir  subiendo  como  le  hubiera  correspondido,  a  haber  continuado  el  baguio  su  curso  hacia  el 
oeste  conservando  la  misma  velocidad  con  que  habia  atravesado  las  Islas  Visayas,  se  mantuvo  bajo 

por  muchas  horas  y  aiin  volvio  a  bajar  algo  por  la  tarde  hasta  alcanzar  a  2  p.  m.  la  misma-  altura 
que  habia  tenido  a  las  6  a.  m. 

Esta  inclinacion  de  la  trayectoria  al  norte  es  confirmada  ademas  por  las  observaciones  hechas 

a  bordo  del  vapor  Zafiro  (veanse  en  el  texto  ingles)  y  por  todas  las  de  las  estaciones  de  la  costa 
occidental  de  Luzon,  segun  podran  ver  nuestros  lectores,  si  se  fijan  en  los  datos  que  reunimos 

en  el  siguiente  cuadro. 

Estacion. 
Minima 

barome- 
trica. 

Dia  y  hora  de la  minima. Vientos  ob- servados  al  ! 
tiempo  de  la 
minima. 

!  7nm. 
Manila   j  752.15 

Olongapo   I  50.  90 
Dagupan   I  52.60 
Bolinao   :  52.28 

Vigan   I  52.  65 

7,2:15  p.  m. 
7,5:30  p.m. 
8,  3:50  a.  m. 
8,4:00  a.  m. 
8,4:20  a.  m. 

ESE 

ENE 

SE 

SE 
ENE 
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Fundados  en  estas  observaciones  hemos  supuesto  en  la  trayectoria  de  este  baguio  que  se  movio 
este  al  NNW  hasta  llegar  a  la  altura  de  Bolinao  la  manana  del  dia  8.  Desde  entonces  volvio  otra 

vez  a  dirigirse  al  oeste,  segun  se  echo  de  ver  claramente  en  los  mapas  del  tiempo  de  los  dias  si- 
guientes.  Yeanse  a  continuacion  los  avisos  de  tifon  que  se  cruzaron  entre  los  Observatorios  de 
Manila  y  Hongkong  los  dias  7,  8  y  9. 

Manila. — Dia  7,  10  a.  m.:  Tifon  al  W  de  Mindoro,  movi^ndose  al  W  6  WNW. 
Dia  7,  4  p.  m. :   Tifon  al  SW  de  Manila,  movi^ndose  al  WNW. 

Bia  8,  10  a.  m. :   Tifon  al  W  de  Luzon,  disfancia  mayor  de  100  millas,  moviendose  al  NW  6  NNW. 

r>ia  9,  11.55  a.  m. :   Tifon  en  la  parte  N  del  Mar  de  China,  inclin^ndose  al  W. 

Hongkong. — ^Dia   7,   mediodia:  Tifon  al   SW  de  Luzon,  moviendose  al  WNW. 
Dia  8,  mediodia:   Tifon  al  W  de  Luzon,  moviendose  al  NW. 
Dia  9,  mediodia:   Tifon  al  NE  de  Paraeels,  moviendose  al  WNW. 

Gracias  a  los  datos,  eurvas  e  isobaras  que  preparo  para  uso  de  este  Observatorio  M.  A.  Beljonne 
Meteorologista  Auxiliar  del  Observatorio  de  Phulien  y  que  nos  fueron  procurados  y  remitidos  por 
el  Director  de  dicho  Observatorio  M.  J.  Ferra  hemos  podido  senalar  con  toda  exactitud  el  punto 
por  donde  penetro  este  baguio  en  Indochina,  es  decir  muy  cerca  por  el  norte  de  Tourane,  donde  bajo 
el  barometro  a  730.9  mm.  a  las  9.40  p.  m.  del  dia  9.  Una  vez  en  el  Continente  parece  se  inclino 
al  WSW,  pero  deshaciendose  muy  pronto  como  suele  generalmente  acontecer. 

Yeanse  en  la  Lamina  XXYIII  la  distribucion  de  isobaras  en  los  alrededores  del  vortice  de  est^ 

baguio  a  6  a.  m.  y  8  p.  m.  del  6,  2  p.  m.  del  8  y  4  p.  m.  del  9. 

EL  TIFON  DE  12  A  23  DE  NOVIEMBRE,  1909. 

Parece  haberse  fopnado  este  baguio  el  dia  12  al  1^  y  no  lejos  de  las  Carolinas  Occidentales. 
En  efecto,  las  observaciones  hechas  en  aquel  dia  en  Yap  y  Guam  senalan  con  bastante  claridad  la 

existencia  de  un  centro  ciclonico  entre  ambas  estaciones,  pero  mucho  mas  cerca  de  la  primera  que  de 
la  segunda.  Sin  embargo,  el  Observatorio  no  lo  anuncio  hasta  el  dia  13  cuando  demoraba  ya  al  IsT 
de  las  Islas  Palaos.     He  ahi  lo  que  se  decia  en  la  nota  ordinaria  del  tiempo  de  dicho  dia. 

Dia  13,  11.35  a.  m.:  La  presion  atmosf erica  esta  baja  en  el  Pacifico  al  N  de  las  Islas  Palaos. 

El  dia  14  por  la  manana  no  cabia  dudar  de  la  existencia  de  un  tifon  al  E  de  las  Visayas^  el 
cual  amenazaba  atravesar  el  Archipielago  moviendose,  al  parecer,  al  W  6  WNW.  Asi  lo  indico  el 
Observatorio  en  la  nota  ordinaria  del  tiempo  en  estos  terminos : 

Un  tifon  aparecio  ayer  tarda  al  E  de  las  Visayas:  su  centro  demoraba  esta  madrugada  al  este  de  la  parte 
norte  de  Samar,  moviendose  aparentemente  al  W  6  WNW. 

A  Hongkong  y  demas  Observatorios  Meteorologicos  del  Extremo  Oriente  se  envio  este  Ca- 

blegrama. 

Dia  14,  9.30  a.  m. :  Tifon  al  este  de  las  Visayas  septentrionales  6  de  la  parte  sudeste  de  Luzon,  movien- 
dose al  W  6  WNW. 

El  Observatorio  de  Hongkong  nos  telegrafio  a  su  vez  lo  siguiente : 

Dia  14,  11  a.  m. :   Tifon  al  SE  de  Luzon,  moviendose  al  W. 

ISTuestos  lectores  podran  ver  en  la  Lamina  XXIX  el  curso  seguido  por  este  baguio  a  traves  del 

Archipielago.  La  trayectoria  se  presentaba  a  la  verdad  desde  la  tarde  del  14  muy  peligrosa  para 
Manila  y  mas  aim  para  la  Provincia  de  Batangas.  Tifones  que,  como  el  actual,  penetran  en  Filipinas 
atravesando  el  norte  de  Samar,  por  poca  inclinacion  que  lleven  al  ISTW,  son  generalmente  los  mas 
temibles  para  la  Capital  y  sus  alrededores.  Por  fortuna,  sin  embargo,  en  este  caso  el  tifon  se 
fue  deformando  notablemente  mientras  se  iba  internando  en  el  Archipielago;  de  suerte  que  al 
pasar  por  entre  Manila  y  Batangas  apenas  si  se  no  to  su  influencia  si  no  es  en  el  role  de  los  vientos  y 
regular  bajada  de  los  barometros. 
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Veanse  a  continuacion  las  notas  6  avisos  de  tifon  que  fue  dando  el  Observatorio  desde  la  ma- 
nana  del  15. 

Dfa  15,  9  a.  m.:  El  tif6n  se  halla  situado  al  SE.  de  Manila  cerca  de  la  costa  sur  de  Luzon,  movi^ndose 

al  WiNW.     Pasard  probablemente  esta  tarde  por  el  sur  y  cerca  de  Manila. 

Dfa  15,  11.45  a.  m. :  El  tif6n  contintia  movi^ndose  aparentemente  al  W^NW:  pasard  probablemente  cerca 
6  d  trav^s  de  la  parte  sur  de  la  Provincia  de  Batangas. 

Dia  15,  4  p.  m. :  El  tifon  demora  al  presente  en  los  alrededores  de  la  Provincia  de  Batangas.  Ha  dismi- 
nuldo  en  intensidad  Sl  medida  que  ha  ido  crozando  el  Archipi^lago ;  puede  ser,  con  todo,  que  se  desarrolle  de 
nuevo  en  el  Mar  de  China. 

A  Hongkong,  etc.,  se  remitieron  estos  eablegramas  la  manana  y  tarde  del  15. 

Dia  15,  8  a.  m. :  Tifon  al  SE  de  Manila,  en,  6  cerca  de,  la  parte  sur  de  Luz6n,  movi^ndose  al  W  6  WNW. 

Dia   15,   5   p.   m. :  Tif6n  al   S   de  Manila,   en,   6   cerca  de,  la  parte  sur  de  Luz6n,  movi^ndose  al  WNW. 

Del  Observatorio  de  Hongkong  recibimos  lo  siguiente : 

Dia  15,  mediodfa:  Tifon  en  el  S  de  Luz6if,  movi^ndose  al  WNW. 

Para  conveneerse  de  la  deformacion  que  sufrio  este  baguio  a  su  paso  por  Filipinas  bastara 
que  se  comparen  entre  si  en  la  Lamina  XXX  la  distribucion  de  isobaras  alrededor  del  vortice  a  2 
p.  m.  del  14  y  10  a.  m.  del  15. 

Que  una  vez  en  el  Mar  de  China  volvio  a  aumentar  en  intensidad  parecia  elaro  la  manana  del 

16  dada  la  influencia  que  ejercia  en  Filipinas,  especialmente  en  las  estaeiones  de  la  costa  occi- 
dental de  Luzon.  El  Observatorio  lo  anuncio  oportunamente  en  la  nota  ordinaria  del  tiempo  de 

dicho  dia. 

Dia  16,  11.30  a.  m. :  El  tifon  demoraba  esta  madrugada  al  W  de  la  parte  central  de  Luzon,  distante  de 
Manila  unas  150  millas,  movi^ndose  al  WNW  y  aumentando  de  nuevo  en  intensidad. 

.Entre  los  Observatories  de  Manila  y  Hongkong  se  cruzaron  el  16  estos  avisos  de  tifon. 

Manila. — ^Dla  16,  5  a.  m. :  Tifon  al  W  de  Luzon,  distancia  mayor  de  100  millas,  movi^ndose  al  WNW. 

Hongkong. — Dia   16,   mediodla:  Tifon   al   W   de  Luzon,  movi^ndose  al  WNW. 

Lo  mas  notable  en  este  baguio  fue  no  tanto  la  grande  intensidad  y  desarrollo  que  adquirio  en 
el  Mar  de  China,  cuanto  el  haber  permanecido  aparentemente  estacionario  por  varies  dias  al  E  de  las 

Islas  Paracels.  Decimos  aparentemente;  porque  en  realidad  siguio  avanzando  aunque  con  extraor- 
dinaria  lentitud  y  recurvando  al  propio  tiempo  hacia  el  IST  y  IsTE.  Cuantos  barcos  se  hallaban  por 

aquellos  dias  viajando  de  Hongkong  a  Singapore  6  Manila,  6  de  Singapore  a  Hongkong  encontra- 
ron  mares  tan  tremendas  y  extraordinariamente  alborotadas  que  retardaron  varies  dias  la  llegada  a 
su  destine. 

Afortunadamente  hemes  podido  reunir  un  buen  niimero  de  las  observaciones  hechas  a  bordo  de 

estos  barcos,  y  despues  de  haberlas  examinado  con  toda  escrupulosidad  nos  hemes  convencido  de  la 
lenta  recurva  del  tifon,  segun  va  representada  en  la  Lamina  XXIX. 

La  distribucion  de  isobaras  a  2  p.  m.  del  17  y  2  p.  m.  del  21  (Lamina  XXX)  hara  ver  facil- 
mente  a  nuestros  lectores  la  diferente  posicion  del  vortice  en  dichos  dias  y  por  ende  come  se  hubo 

de  dirigir  al  N  despues  del  17,  y  la  lentitud  con  que  hubo  de  moverse  en  este  largo  intervale  de 
cuatro  dias. 

Con  el  fin  de  ofrecer  aqui  abundancia  de  dates  que  ayuden  para  confirmar  la  ultima  parte  de 
la  trayectoria  de  este  tifon,  ademas  de  publicar  en  el  texto  ingles  varias  tablas  con  las  observaciones 
hechas  a  bordo  de  los  vapores  Lightning,  Ruhi,  Nanshan  y  Taisang,  incluimos  en  la  Lamina  XXIX 
la  ruta  seguida  por  el  Lightning  en  viaje  de  Sirigapore  a  Hongkong,  por  el  Taming  en  viaje  de 

Hongkong  a  Manila  y  por  el  Nanshan  de  Indo-china  a  Manila,  indicando  a  la  vez  a  intervales  de 
pocas  horas  la  direccion  y  fuerza  de  los  vientos.  En  la  misma  lamina  sehalamos  para  el  dia  22  la 
posicion  de  los  barcos  Ruhi,  Taisang  y  Fri  y  los  vientos  observados  a  bordo  de  los  mismos  en  las 
horas  indicadas.  Asimismo  para  el  23  indicamos  la  posicion  y  vientos  del  Taisang  y  los  vientos  de 
Hokoto  (Pescadores),  Koshun  (sur  de  Formosa)  y  Sto.  Domingo  (Islas  Batanes). 
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Con  todos  estos  datos  creemos  comprenderan  nuestros  lectores  cuan  probable  sea  la  trayectoria 

que  damos  de  este  ba^io.  Sin  embargo,  hemos  de  haeer  constar  que  en  dichos  dos  ultimos  dias,  es 

decir  el  22  y  23,  habia  ya  vnelto  a  disminuir  tanto  en  intensidad,  que  no  parece  tuviese  sino  la  forma 

de  una  depresion,  la  cual  acabo  de  deshacerse  probablemente  la  tarde  6  noche  del  23  en  los  alrede- 
dores  de  los  canales  Bashi  y  Balintang. 

No  queremos  terminar  estas  notas  sin  copiar  aqui  las  siguientes  lineas  tomadas  de  una  carta  del 

Capitan  del  vapor  Lightning,  Mr.  A.  E.  Gentles,  en  las  que  hace  resaltar  brevemente  lo  servicial  que 

le  fue  en  esta  y  en  varias  otras  ocasiones  el  buen  uso  del  barociclonometro  del  P.  Algue. 

Con  referencia  a  este  tifon  en  particular,  puedo  decir  que  ha  sido  el  peor  que  jamds  he  experimentado 

y  espero  que  no  volver6  d  encontrar  otro  igual.  Nunca  pens6  que  fuese  posible  hallar  mares  tan  extraordina- 
riamente  alborotadas  en  el  Mar  de  China.  Las  notas  caracterlsticas  de  este  tif6n  fueron  muy  deceptivas 

debido  a  su  estacionamiento ;  pero  gracias  al  excelente  bar6metro  del  P.  Algu4  me  fu4  posible  deducir  que 

se  hallaba  estacionario,  y  que  no  avanzaba  como  yo  pensaba  al  principio  en  la  misma  direcci6n  que  nosotros: 

asl  que  procedimos  adelante  en  vez  de  permanecer  al  SW  del  centro  ciclonico. 

No  puedo  ponderar  bastante  la  excelencia  del  barometro  ftel  P.  Algu6,  pues  desde  que  nuestros  barcos 

estdn  previstos  de  61  me  ha  librado  de  siete  tifones  en  el  Mar  de  China  y  en  el  Golfo  de  Bengala,  y  creo  que 

deberian  poseerlo  todos  los  barcos  que  navegan  por  estos  mares.  Lo  juzgo  yo  de  tanta  confianza  en  todos  sen- 
tidos,  que  pongo  mucha  f4  en  61. 

Hemos  dicho  ya  mas  arriba  que  aun  cuando  este  baguio  no  estuvo  del  todo  estacionario,  con 

todo,  su  movimiento  por'espacio  de  tres  6  cuatro  dias  fue  tan  extraordinariamente  lento  que  bien 
se  le  podia  calificar  de  practicamente  estacionario.  Baste  anadir  aqui  en  confirmacion  de  esto  que 
del  18  al  21  se  movio  con  una  velocidad  media  aproximada  de  solas  1.5  millas  por  hora. 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORY.i 

[</>  =  14''  34'  41"  N;  X  =  120*  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Air  temperature.2 

Maxi- 

mum. 

Mini- 

mum. 

22.4 
22.2 22.3 

23 
22 
22.5 

23.2 24.7 
23.9 
23.9 

23.4 22.5 

21.9 
22.7 
22.4 24.1 

23.2 23.3 
22.6 

21.4 

22.4 
23.2 : 

23.9  I 

22.9  ' 

22.4  I 

23  ! 

22.6  I 

22.4  ' 

22.5  ! 

22       i 

Underground  temperature. 

0.25  meter. 

a.  m.   2  p.  m. 

27.8 27.8 
27.7 
27.8 
27.7 

27.6 27 

26.9 

27.5 

27.7 27.7 
27.7 
27.6 

26.9 

26.7 26.8 

27.2 
27.4 

27.2 
27.2 27.8 
27.9 28 

28.2 

27.9  1 

27.3  I 27      I 

26.8 
27      I 

26.8 

28.6 
28.6 
28.6 28.7 
28.6 

27.8 
27.1 28 

28.8 

28.6 28.8 
28.8 

28.3 28 

27.1 
28.2 
28.7 

28.4 28.8 
28.9 

29 29.3 

29.4 
29.4 28.3 27.8 

28 27.5 

27.6 
28.2 

22.  g 
27.4 

28.4 

0.50  meter. 

a.  m.   2  p.  m. 

28.6 
28.5 

28.3 28.3 

28.4 
28.3 

28 27.8 28 

28.1 28.1 

28.2 

28.2 28.1 

27.9 27.6 
27.8 

27.9 27.9 
27.9 

28.1 
28.3 
28.3 
28.5 28.3 
28 
28 

27.7 27.7 
27.7 

0(7. 

28.6 
28.5 
28.5 
28.6 
28.5 28.3 28 

28 28.3 
28.3 
28.4 

28.4 
28.4 28.2 27.8 
28 

28.1 
28 

28.2 
28.2 28.5 

28.5 
28.7 28.6 
28.3 

28.4 28.1 

27.9 
27.8 
28 

1.50 

meters. 

28.6 
28.5 
28.3 

28.3 
28.3 28.3 

28.4 
28.2 
28.3 
28.3 

28.3 
28.3 
28.3 
28.3 

28.2 

28.3 
28.3 
28.2 
28.2 28.2 
28.4 
28.3 
28.3 
28 

28.2 
28.2 
28 

28 

28.1 

2.50 

meters. 

28.8 

28.9 28.7 

28.7 28.6 
28.6 

28.5 28.5 

28.7 28.7 
28.6 

28.5 28.5 

28.4 28.3 

28.5 
28.4 
28.3 28.3 28.3 

28.5 
28.3 

28.4 28.3 
28.3 

28.4 28.3 

28.1 

28.2 28.2 

Rela- 

tive 

humid- 

ity, 

mean. 

28.1 28.; 
28.3  I      28.5 

fO.5  I 

Per  ct. 

86.7 
82.7 
85.1 82.5 
81.4 
88 

90.9 

84 
85.1 90.8 
89.8 

84.7 
81.5 85.6 

91.3 
83.9 
82.7 

88.4 83.2 

81 
81 83.1 

81.4 

83.4 
83.1 77.1 
79.2 

88.9- 

89 77.5 

84. 

Vapor 

pres- 

sure, 

mean. 

mm. 
21.5 

20.7 
20.9 
20.6 
19.8 

20.4 
21.2 21.9 

22. 2 

22.4 
21.9 

20.7 19.7 20.3 

21 21.8 
20.7 
21.6 20.8 

20.3 
20.9 

22.1 
21.5 

21.4 
19.5 18.3 
18.5 
20:5 20.6 

18.4 

Evaporation. 2 
Free 

expo- 

sure, 

total. 

Shelter, 

total. mm. 

1.5 

1.6 

1.4 

1.9 

2.2 

.9 

2.1 

1.9 

2 
1 

1.3 
2 
2.1 

1.9 
1.1 
2.6 
1.8 

.9 

1.9 
2.1 

2 
1.7 
2 
2 

1.7 

2.7 

1.6 
.9 

.9 
2.4 

20.7 1.7 
52.1 

+0.2  i 

Wind. Clouds. 

Prevailing  j^^^'   hour-; 
direction.  I  "?5I?       It 

I  Maxi-|  Direction at  the 
Prevailing  form  and  its  direction. 

direction^  1-2^1 I  time  of It     the  maxi 

veloc- 

1  ity. 
mum 

velocity. 

Amount, 

mean 

Upper. 

Lower. 

Sun- 

shine. 

I  Rain, 

|24  hours 

begin- 

ning 

mid- 

night. 

Miscellaneous. 

9   
10   
11   
12   

13,____ 
14   
15   
16   
17   

18   
19   
20   
21   
22   
23   
24   
25   
26   

27   
28   
29   
30   

NNE 
NNE 
E 

ENE 

NNE 
N 

ESE 
ESE 
ESE 
ENE 

Variable 
ENE 
NE 

NNW 
NNW 

SE 

SE SE wsw 
SE wsw 

E,  SW NNE,  W 
ENE 

NE  quad. 
NNE 
N 

NNE,  NNW 

E,  N NE 

Km. 

101 80 
33.5 
80.5 

192.5 
292.5 
522.5 
368.5 165 

127.5 

157 126.5 
456.5 
251.5 
246 

75.5 110 

123.  5 

87 
130. 5 

126 
200.5 
158. 5 
289.5 
226.5 
149.5 
151.5 

172 

11.5 

20 27 

34.5 
31 
14 
13 
12.5 

19.5 
27.5 
16.5 36 

19.5 
17.5 
9 18 

14 11 

14 
14    . 
15 16 26 

20.5 

12 13 

19.5 

Mean   I      179.2     17.7 
Total   I   

WNW 
W 

NNE 
NE 
NbyE 

NNE 

ESE 
ESE 
ESE 

WNW 

WNW^ 

ESE 
NNE 
NNE N 

SEbvE 

SE 
SE 

W 

SE S 
w 

WNW 
W 
E 

NNE 

N 
N 
E 

NNE 

)-10. 

7.6 6.8 
7.9 
6.8 
8 9.6 

10 8.5 7.6 

8.4 7.5 
4.4 
7.3 
9.3 

10 

7.2 7.6 
9.2 3.7 
1.8 

3.5 4 4.9 

4.2 7.7 
8.8 
8.9 

9.5 

Departure  from  j  ! 
normal   \   4-15.6  : 

t-0.8 

Ci. 
Ci. Ci.-S. A.-Cu. 

Ci.-S. 
Ci.-S. 

EbyS 

A.-Cu.        SbvW 
A.-Cu.  WSW,  SSW 

Ci.-S. A.-Cu. 
A.-Cu. 

Ci-S. 

Ci.-S. SE 
SEbvE 

A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci. 
Ci.-S. 
Ci.-S. A.-Cu. 
A.-Cu. 

A.-Cu. 

Ci.-S. A.-Cu. 

Ci. 

SSE 
SSW SWbvS 

sSE 

SE 

ESE 

Cu. 

Cu.-N. 
S.-Cu. 
N.-cf. 

Cu. 

Cu.-N. 

N. 

S.-Cu. 

Cu. 

Cu. Cu.-N. 
Cu. S.-Cu. 

Fr.-N. 

Fr.-N. S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 

Cu.-N. 

S.-Cu. 

S.-Cu. S.-Cu. 
N.-cf. 

Cu. 

E 
E 
E 
E 
E 

ENE 

ESE S 

SSE 

SE 

E 

ENE 
E 

S 
s 

SSW s 
ENE 

NE  quad. 
E 
E 

ENE E  bv  S 

ENE 
E 

0    00 

0    00 

mm. 

0.3 

.2 

17.6 

32.2 

.3 

1.3 

1.2 

10.6 

4 
1 
0    00  I 

00  I 

50  \ 

4.5 
22.6 

0  50 
8  15 9  10 

8  50 
9  10 
8  30 

9  30 

13.3 

30 

15 

0  25 2  00 

3  30 

8  10 

2.8 

9.5 

12.7 

=°  ̂   a.  p  O  p. 

=  n  a.  p°  p. 

=  iid°.-A2a.#op. 

=°  i~\°  a.  d  a.  p. 

=  d  a.  #°  p. 
=°  a.  %  a.  p. 

qa.  p. 

/'Oa.T°^d°pp. 

=oii°a.  0<,PP' 

=°  #°  a.  d  p. =°  d  a.  r^  #  p. =°  a.  p°  p. 

=  a.  d°  a.  p. 
=  O  a.  d  #  p. 

#  a.  d  <,  p.  / 

=.o  yo  T"  a. 
=  nP  a.  T°'p  #  p, =°  a.  #  r^  r^  p. 
=  sx"  a. =  a.  p°  cp  <,  p. 
=  -a  a. 

=  n  a.  O  <,  p. 

=  O  <  p. 

p°#p. 

d°  a.  p.  n\  p. =°  a.  d°  a.  p. =  a.  d  #  p. 

=°  a.  #  a.  p. 

=°  a.  #  T°  <i  P- 

=°a. 

4    34 
136    50 

-24    05       +4.6 

1  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 

2  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[0  =  9*  38'  N;  X  =  123'*  51'  B;  barometer  above  sea,  21.8  meters;  gravity  correction  not  applied, — 1.86  mm.] 

Day. 

03 

I 
1 

Temperature. 

It 

1"
 

Wind. Clouds. 

Miscellaneous. 

1 
1 1 Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 12 
13 
14 
15 
16 
17 
18 

19 20 

21 

22 23 

24 25 

26 
27 28 

29 

30 

Mean 

Total 

mm. 

oc. 

26.8 27 

27.1 27 
26.8 

25.5 
27.4 
27.4 27 

26.7 
25.4 
25.9 27 

26.9 
26.7 
27.1 
28.2 
27.2 
27.6 
27.9 
27.3 

27.2 
26.8 
27.2 
26.7 
26.9 
26.3 
26.1 
26.8 

27 

OC. 

31.7 
32.7 
32.9 
31.5 
28.8 
27.9 
29.7 

30.9 
30.5 31.3 
28.9 
30.9 
33.5 
30.2 29.5 
30.7 
30 
30.4 
30.7 
31.1 
31.8 
32.6 
31.1 
31.2 
31.2 
31.2 29.5 

31.1 
30.7 

31 

22.6 

22.2 23.1 
24.1 
24.5 
23.7 
23.6 
23.3 
23.3 
22.6 22.8 

23.5 23.1 

24 24.6 
23.5 
25.7 24.9 
25.5 
23.6 
23.9 
22.7 
23.2 
23.1 
21.6 
23.3 
23.1 23 
23 

23.3 

Perct. 
83.9 81.8 

82 84.8 
83.2 
86.5 
80.9 

81.2 
85.6 

83 87.3 

88.2 81.5 
78.1 
82.2 
81.2 
80.2 77.6 

80.1 77.7 
82.2 
83.5 83.7 
80.7 77.8 

80 83.3 
83.7 
78.5 

81 

Variable 
Variable 
NNE,  SE 

SE 

WNW 
SW  quad. 

SE SE Variable 
Variable 
WNW 

SE Variable 
WNW 

SSW 

SE 
SE 
SSW 
SE .     SE 

SE WNW,  NE 
Variable 
Variable 
NNW,  SE 

SE 
N  quad. NNE 
NNE 

SE 

0-12. 

1.2 
1.8 

1.5 1.3 
2.8 
5.3 
3.8 
1.5 

1.2 1.5 
1.3 
1.3 1.5 

3 

2.8 

2 2.3 

2.7 
1.5 
1.5 

1.3 
1.5 
1.5 

1.7 1.5 

1.2 
1.2 

1 1.2 

2 

0-10. 

9.8 
7.3 7.7 
9.8 

10 

10 
8 
7.7 
9.5 
9.3 
9.7 
8.5 
9 

9.7 
8.8 8.3 
8.5 
8.7 7.7 

7.5 
8 6.8 

7.7 

7.3 

8.3 

7.8 
8.7 9.3 

10 
7.5 

Ci.-S. 
Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
A.-Cu. 

Ci.-S.                 E 
Ci.-S.       E,  NNE 
Ci.-S.                  E 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S.              SW 

Ci.-S. 
Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 

Cu.-N.,  N.          E 
Cu.,Cu.-N.         E Cu.-N.         NE,  E 
CU.-N.         SE.  E 
Cu.-N.  Variable 
N.,Cu-N.NNW,SW Cu.-N.      S,  SSW 

Cu.,  Cu.-N.        E Cu.-N.     SW,  NE 
N.                NW,E 

N., Cu.-N.  Variable Cu.-N.  WNW,NE 
Cu.-N.  NE,  ENE 
Cu.-N.  Variable 
Cu.-N.  SW,  SSW 
Cu.-N.,Cu.      SW 
Cu.-N.            SSE 
Cu.-N.                 S 
Cu.             S,  NW 
Cu.-N.SSW,WSW 
Cu.-N.                E 
Cu.-N.              SE 
CU..N.                E 
Cu.-N.              SE 
Cu.         SE,  ENE 

Cu.,  Cu.-N.        E Cu.-N.  SE,  NNW 
Cu.-N.  Variable 
Cu.-N.        NE.  E 
Cu.-N.                E 

mm. 

16 
1.2 1.7 
5.8 

45.1 
9.6 

'66'" 

37 

18.5 3.6 

14.2 
1.3 

.3 
8.4 

"i.s' 

31.5 

5.1 

.8 

.3 

12.4 

______ 

da.T#p. ^o  a.  d  p. 

#2a:dp. 

fa- HP. 
•  p. 

da. dp. do  a. 

•  Tdp. 
•  <i  p. 

vp  p. 

•  a.  '--.  <,  p. 

do  p. 

26.9 30.8 23.5       82 1. 9              8. 6 i 
281.6 

.     " 

J 

SURIGAO. 

[<f)  =  9*'  4f8'  N;  X  =  125''  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied, — 1.86  mm.] 

mm. 

oc. 

OC. 
°C. 

Per  ct. 0-12. 
0-10. mm. 

1 758. 69 25.4 29.4 22.7 87.8 E  by  N,  N 
0.2 

8.8 
A.-Cu. 

NE,  N 
N.-Cf. NE 9.1 

#o  a.  p. 

2 58.04 25.9 31.2 22.7 86.8 
NW,  WNW 

.2 

5.7 Ci.-S. N Cu. NE 3 

do  a.  ii2  p, 

no  a.  <,p  #oa.  p. 
uy  ii2  a.  #2  p, •2  a.  p. 
#2  a.  p. 
n^a.  p.  cxD  p. 

3 57.60 
26 

30.1 23.6 88.2 NW  quad. 

.3 

7.3 Ci.-S. 
NE 

Cu.,  Fr.-N. 
N 14.2 

4 56.82 25.4 27.5 23.3 91.2 NNW,  WNW .2 
9.7 A.-Cu. 

N Fr.-N. N 

57.9 

5 
6 
7 

54.13 
52.82 
56.68 

24.7 
24.5 
26.6 

27.4 
26 

31.4 

22.5 
23.6 
23.2 

93.8 

90 

85 

W  quad. 
SW  quad. 
E,   EbyN 

1 
2.3 

.2 

10 

10 
7 

N. 

Fr.-N. 

Cu.,  S.-Cu. 
N,NW 

SW 

s. 

111.5 

33 
Ci.-S. 

NE 

8 57. 29 27 31.6 24 85.7 E  by  N,  NW 
.2 

5.3 

A.-Cu. 
NE Cu. SE 

n.^  a.oo  nP  <,  p. 
ii2a. 

9 58. 66 26.5 
31 

23.8 89.6 
E,  EbyN 

.2 

8.3 

A.-Cu. 
E 

Cu.  • 

SE 

3.3 
10 

59.34 26.2 
31 

23.6 86.8 W .3 4.3 Ci. 

NE 

Cu. 
W 

16.3 po  a.  oo  #  p. 
11 59.58 25.3 30.4 

23.1 90.8 
W .2 8.5 

A.-Cu. NE 

N. 

5.8 

#  a.  112  p. 

ii2  a.  p. 

n.^  a.  #o  p 12 59.16 
25.8 

30 
22.8 

89.2 Variable .3 5.7 Ci. Cu. 

NE 

13 
58.58 25.4 

27.8 22.4 88.5 
NW  quad. 

.8 
7.8 

Ci.,  Ci.-S. 
NE 

Cu.,  N.-Cf. 

3.3 

14 
15 54.66 

55.64 
25.2 
27.5 

28.4 
32.5 

23 

23.6 88 
77.8 W 

SW 

2.6 

.3 

9.5 
6.2 Fr.-N. 

Cu. 

W 

SW 

61 

#  a.  p. 

OO  Q  nP -p. 

A.-Cu 
SE 16 

56.94 26.8 
31 

23.6 

85 W,  NE 
.2 7.3 

A.-Cu. 
NW 

S.-Cu. 
SW 

n°  a.  p.  oo  p. 

17 
57.13 

27 
31.7 24 87.6 E 

.1 
6.8 A.-Cu. 

E 
Cu. 

NW 
n^.a.  oo  jQ.op. 18 

57.39 27 30.8 23.3 83.3 WSW 

.4 
7.8 A.-Cu. N.-Cf. 

SW 

no  po  a.  oo  p. 

19 57.37 27.1 31.8 24.8 83.8 WSW .1 

7.8 

Ci.-S 

NE 

Cu. w 9.7 

D.O  po  a.  oo  p. 20 

57.66 26.6 31.5 23.6 86.8 W,  W  by  N 
.2 

7.3 Ci.-S. 
Cu.-N. 

NW 2.3 

ii2ia.  oorjodp.i 21 

58.82 26.8 31.1 23.2 86.8 NE .1 

4.3 

Ci. 

Cu.-N. ' 

ii2  a.  oo  -OP  p.      1 22 
58.93 26.8 30.9 23.1 84.1 ENE 

.5 
3.5 Ci.-S. Cu. 

SE 

n2  a.  oo  ii°  p.      ' 
112  a.  oo  .ao  p.      i 
n-l  a.  p.  #  p.         1 112  a.  #  p.              ! 

23 
58.60 26.3 30.6 23.8 87.2 

ENE,NEbyE 

.2 5.7 
Ci.-S. E Variable 

NE 

24 
58.39 26.3 31.2 23.4 86.7 ENE 

.5 

6.2 

A.-Cu. 

Cu. NE 

5.1 
25 

58.19 26.1 30.5 22.6 86.3 ENE 

.7 

5 Ci. W Cu. 

NE 

40.4 
26 

58. 02 24.7 26.7 23.2 93.5 Calm 8.8 

Ci.,  Ci.-S. 
Fr.-N. 

NE 

27  4 27 

58.53 
25.5 28.6 23.2 91.2 Calm 9 

A.-Cu. 
SE 

Fr.-N 
E     10. 2  !  #o  a.  p.  JD.2  a. E     10. 9     #  a.  p. 

E  j  31.8     Oa.  O  0^  p. 

28 59.01 24.4 
26 22.8 93.5 EbvN,ENE 

.2 

10 A.-Cu. 
N. 

29 
58.83 25.7 29.7 23.1 90.2 EbyN,  NE .3 

6.7 
Ci.-S. NE 

Cu. 30 58.84 26.6 
30.2 

23.8 88.8 ENE 
.7 

6.3 

A-Cu. 

E 
N.-Cf. 

NE  i    9.7     #  a.  p.  112  a. 
Mean 

Total 

757. 68 
26 

29.9- 

23.3 87.8 

.4 

7.2 

1            1 
\ 
1 

~     I            1 

1 

465  9  i                                    ' 1 I 

1  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

CEBU. 

[0  =  10*'  18'  N;  X=123*  54'  B;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  — 1.84  mm.] 

fi"
 

Temperature. 
Wind. 

Clouds. 

Day. 

If 
if 

Miscellaneous. 1 a 
Prevailing  form  and  its  direction. 

1 a 

'S 

S 

i& 
Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 
£ s 

Upper. 

Lower. 

|-a
 

mm. 

°a °C. 
°c. 

Per  ct. Km.  p.  h. 

0-10. mm. 

1 
758.42 

27.2 30.8 24 
73.8 

E 
7.8 

7.2 

A-Cu. 

E Cu.                    E 

1.4. 

=°  a.  02  •  <  p. 

2 58.02 

27 

30.6 

23.3 
75.2 

E 9 
5.8 

Ci. Cu.               ENE 
=°^  a.  <  p. 

3 57.60 26.4 30.5 22.7 
78.7 SE,  S 

4.8 5.8 
Ci. 

Cu.,  Cu.-N.       N 15.2 

-Q-  •  a.  #  <,  p. 
=°a.#°<p. 

4 56.92 
26 

30.7 
22.8 79.3 NE,  NW 4 

7.8 

Ci.-S. 

SE 
Cu.,  Cu.-N.       N 

4.1 

5 55.55 26.6 28.8 24.4 
75.5 NE,  NW 4.8 

10 
Ci.-S. 

Cu.-N              NE 

52.3 

do  a.  po  <  p. 

•          6 
52. 05 25.6 27.3 

24.1 
80.8 

SW 

18.7 10 Ci.-S. N.                WSW 
89.7 

•^  a.  p.  ̂   p. =°a.d^T<p. 

7 55.96 27.1 31.1 23.5 
78.2 ssw 

12.3 8.8 
Ci.-S. 

Cu.-N.                 S 

1.5 

8 57.19 26.8 31.5 23.4 
78.4 

s,  wsw 5.5 

5.8 

Ci. 

Cu.                      S 3 

=°-^a.#o<p. 

9 58.62 26.9 31.1 
24.2 

78.7 Variable 5.3 8 Ci. E Cu.              SW,  S 6.1 

•°  r>P  a.  O^  <  p. 

10 
59.53 25.6 

29.9 23 82.7 Variable 
5.7 

8.7 Ci.-Cu. E Cu.                      S 
26.9 

•  a.  p. 

11 59.70 24.7 
28.2 22.6 

85.3 SE,  S 
3.6 9.2 

Ci.-S. 
Cu.-N.                E 

16 
•  a.  p.  ̂   p. 

12 59.23 26.3 30.5 23.3 80 E 
7.6 

7.2 
Ci. 

Cu.                      E .5 

=°a  •°Op. 

13 

58. 52 26.2 30.2 23 78.8 E 
5.4 

7.8 

Ci.-S. 
Cu.                   NE .8 

n  0°  a.  d  p. 

14 54.76 25.5 
26.8 23.7 

76.2 
W 

6.7 
10 

Ci.-S. 
Cu.-N.  NNW,NW 

.5 

!?•?• 

15 54.84 26.7 30.5 25 
72.7 

SW 
11.9 7 A.-Cu. S Cu.                  SW 

5.1 

•°<^  p. 

16 
56.74 

26.8 

30 

24.4 78.3 
SW 

9.5 7.2 
A.-Cu. w Cu.-N.             SW 

•o^- 

17 

56.92 26.8 30.3 24.6 
80.5 

S,  WSW 

4.8 

5.2 
A.-Cu. w Cu.                       S 

6.4 

=°  n  a.  ̂   p. 

18 
57.20 26.3 30 23.1 

77.2 SW  quad. 
8 

5.8 A.-Cu. 

S,  SW 

Cu.-N              SW 

=°  •  a.  ̂   p. 

19 

57. 25 26.2 30.1 23.6 77.6 

S,  SW 

6.9 5 
Ci.-S. Cu.                  SW 

1.3 r=°  n  a.  #o  p. 
20 

57.48 26.2 
30.5 22.8 

78.2 ssw,  SW 6.4 5.5 
A.-Cu. 

E Cu.                SSW 

4.3 
=°  <  a.  o  p. 

21 

58.71 
26.3 31 23.5 80.9 s 

5.3 
4.3 Ci. 

NW 

Cu.-N.           ENE 

=°  •  a.  o  a.  p. 
22 

58.76 
26.8 

31.2 
23 75.7 E 

6.6 2.5 
Ci. Cu.                ENE 

=°  n  a.  <  p. 

23 

58.23 
26.9 30.7 24.3 77 NE,  E 

7.8 
3.5 Ci. Cu.                   NE 

=°  n  a.  O  p. 

24 
58. 12 26.6 

30.5 24.5 77.8 
NE  quad. 

9.9 

3.2 

A.-Cu. E Cu.                  NE 

1.5 

— °  n.  a.  #  p. 

25 

58.04 
26.6 30.6 23.8 

73 

NE  quad. 

10.6 3.8 Ci. 
Cu.                ENE 

:=°  11  a.  i  4  p. 

26 
57.76 26.9 

30 

24.4 71.8 
NE  quad. 

12.2 4 
CI. Cu.                ENE 

=P  na. 
27 

58.20 26.1 
28.9 23.2 78.5 

ENE,E 7.5 

5.2 

A.-Cu. 
E 

Cu.,  Cu.-N.    NE 

=°  -Q  a.  <,  p. 

28 

58.73 25.1 28.4 
22.7 80.3 

E,  NNW 

6.4 

7.2 Ci.-S. 

EbyS 

Cu.-N.             NE V.l 

=°  H  a.  #  a  p. 

29 

58.80 25.7 
29.1 

22.2 
76.8 NE 6.9 

5.8 

Ci.-S. 
Cu.                ENE 39.1 

i°  ̂a-  Op. 

30 

Mean 

Total 

58.91 
26.5 30 23 77.2 

NE  quad. 
9.1 5 Ci. Cu.                   NE 

  
.5 

%T^Si.  7  a.  p. 

757.56 26.3 30 
23. 5 

77.8 7.7 
6.4 289.3 

._. 

ILOILO. 

[0  =  10°  42'  N  ;  \  =  122''  34'  E  ;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.84  mm.] 

mm.    \   °C. 
°C.       °C. Per  ct. 

Km.  p.  h. 

0-10. 
mm. 

1 758. 90     27 32.4 
24.1 

19.7 NE,  N 9.4 7 
Ci. 

NE 

Cu. 

ENE 3.3 

?P- 

2 58.50 26.6 31 23.4 
79.7 NE 

10.9 
5 Ci.-S. E 

Cu. 

NE 

^^A 

3 58.08 26.4 31.4 
23.1 

81.8 N 
6.3 

4.8 
A.-Cu. 

NE 

Cu. 

NE .8 
J3.d#a.  14  <  p. 

4 57.35 26.6 31.1 
23.6 

83.3 

NE 

8.2 

6.8 Ci.-S.,  A. 
-Cu.  NE 

Cu. 

N 

.3 

#°p. 

5 56.70 25.3 29.4 
23,1 

89.5 
NE,  N 6.5 8.8 A.-Cu. 

NE 

Cu.- 

N. 

22.1 

d  a.  #  f  ̂  p. 

6 53.39 24.7 
26.8 23.2 

95.2 
SW  quad. 

17.4 

10 

Ci.-S. 
Cu. 

NW 130.7 
•  a- /°  •  P- 7 55.06 25.3 27.2 22.2 91.8 S 

19.9 9.3 
Ci.-S. 

Cu. 
N              SW 

43.2 

/-o  #  a.  <^  p. 

8 
57.34 26.2 

30.1 
23.5 

87.3 
SW 

8.1 7.5 A.-Cu. 

Cu. 

SW,  s 
4.1 

r^  ̂   •p. 9 
58.86 

26 

29.6 24.1 
8».2 

SW,  SE 5 

7.8 
A.-Cu. 

E Cu. 

6.1 

•  p. 

10 59.79 

26 

29.4 23.4 

85.2 

SW 
7.3 

7 
A.-Cu. 

N 
Cu. SW 

19 #  a.  p.  ̂   p. 

11 60.05 

26 

29.5 23.4 

85.2 

NW 
5.5 

7.2 A.-Cu. 
E 

Cu. 

NE 

#  a.  d  p. 

12 

59.62 26.2 30.6 
23.6 

84.5 NE,  E 
10.5 

7 Ci.S. E 

Cu. 
Cu.-N.     NE 

4.3 
•  a.  <j  p. 

13 

59.25 25.6  1  31.6 23.5 

87 

NE 8.5 7 Ci.-S. 
Cu. 

N 

9.4 

f  s- 

14 56.10 24.9 26.6 
23.4 

89.2 NE 
6.2 

9.8 
Ci.-S. 

Cu. 

4.7 

•  dp. 
15 54.59 26.4 

28.7 23.8 
78.8 SW 

25.4 

6 
A.-Cu. 

S 
Cu. WSW,  SW 

5.3 

dr^#p. 

16 
56.21 25.3 

•28.1 

23.5 

92.2 
SW 

12.9 8.7 
A.-Cu. 

Cu. 

-N.             SW 30 

f^?-^ 17 
57.02 

26 

29.5 

23 

87.8 
SW 8.4 

9 
A.-Cu. 

SW 
Cu. 

6.4 

d  a.  <  #  p. 

18 
57.44 

26 
28.9 23.5 

86.2 
.  SW 9.5 

A.-Cu. 

E 

Cu. 
N.              SW 

26.5 
d  a.  #  p. 

19 
57.48 

26.4 
29.1 23.5 

88 
SW 

8.3 A.-Cu. 

Cu. 

SW 

6.9 

•  a 

20 
57. 78 

'm.A 

29.9 24.5 
84.8 

SW 7.2 

A.-Cu. 

WNW Cu. SSW 
J  <'-^-        / 21 

58.66  1  26.3 30 24 
85.8 SW,  SE 

7 
A.-Cu. 

NE,  E 

Cu. 9.4 
d  •  T  r^  ̂   P- 

22 59.02  1  27 32.2 22.6 
80.5 Variable 

3.3 
Ci. Cu. 16.8 

tif  ̂ • 

23 
58.38  :  27 31.5 

23.5 
82.7 

NE 6.3 Ci. 
Cu. 

NE 

.3 

•°  T  <G  p. 

24 58  37     27  1 
31  5 

24 
77.  B 

NE 3.2 Ci. 

(;u. 
NE,NE,ENE 

<j  r^p. 

25 
58  40     26.6 30.9 23.5 

80 N,  NE 

5.3 Ci. 

Cu. 

NE 9.9 

<j  o«p. 
26 
27 58.10     26.4 

58.80  1  24.4 
30  5 

23  4 
82  3 

N 6 A.-Cu. 
ENE 

Cu. 

NE,  ENE 

r^  a. 

26.5 23.4 
93.2 

N 9 A.-Cu. N. NE 

19 

#a.  p. 

28 
29 58. 94  !  26 

59.19  !  26.5 29  6 23  4 
85  8 

N 
8.7 

A.-Cu. 
E Cu. 

NE 

r~^  a. 

31.4 
23!  6 

81.2 NE,  N 7.7 A.-Cu. 

Cu. 

NE 

30 

Mean 

Total 

59.16  I  26.9 31.1 
24 

80.7 
N 6.7 

A.-Cu. 
E 

Cu. 

ENE 1.3 d  a.  p.  <  T  •  P- 

757.88  1  26.1 29.9     23.5 85.2 7.2 379.8 
,                ^            j             ̂  
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ORMOC. 

[<^  =  11*  00'  N;  X  =  124'  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied,  —1.83  mm.] 

Day. 

'a 

2 

Temperature. 

9P\ 

Wind. Clouds. 

Miscellaneous. 

0       ■ 

a Prevailing  form  and  its  direction. 

13 

i a 

?^ 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

It 

^ 
1^ 

1^ S 

S"^
 

Upper. 

Lower. 

mm. 

0(7. 

°c. 0(7. 

P.ct. 

0-12. 0-10. 

mm. 
1 758.57 24.8 31.4 

22.4 89.3 SW,  SE 0.3 5.3 

A.-Cu. 

Cu.               ENE 

7.1 r3  <  •^  ̂ °  =  p. 

n  =°  a.  d  ̂   p. 

2 
58.17 

24.8 31 20.4 86 Variable 

.3 

5.8 

Ci.-S. E Cu.                  NE 2 
3 57.66 24.8 

30.5 21.2 88.9 NW,  SSE 

.2 

6 Ci.-S. 

SE 

Cu.-N.             NE 

1.3 

-ci  =°  d  O  r-  <, 

4 56.89 25.6 31.3 
21.7 85.5 N  quad. 

.2 

8 

A.-Cu. EbyN 

Cu.-N.             NE 

1.5 

n  =°  a.  d  <,  p. 

5 55.30 24.2 25.6 23.1 95.5 N 

.5 

10 Ci.-S. Cu.-N.  NEquad. 
80.5 

=°  d  a.  <,  #2  p. 

6 
7 

50.15 
56.35 N,  SSE S 

2.8 

.8 
10 5.3 Ci.-S. Ci. 

ENE N.                ̂        S 

Cu.       • 

138.9 
^oa.#2a.p.^Tprr 

=°  %°  a.  <,  p. 

127.9 

32.5 

23 

178.8 

8 57. 34 26.6 
32.4 22.2 

83.5 

SSE .3 

3.5 
A.-Cu. 

E Cu. 

=°#a.Tp.<, 

9 58.84 26.1 30.3 23.2 
85.8 

N,  SSE .2 

6,5 
A.-Cu. 

E Cu.                     E 

6.6 

10 
59.60 25.5 31 

22.3 
87.7 Variable 

.3 

5.3 Ci.-S., 
A.-Cu. 

Cu.-N.                E 
10.9 

11— °a.#r3p.  < 

11 59.80 25.3 29.4 22.4 90 E 0 

7.3 
A.-Cu. 

NE Cu.-N.                E 
10.2 

=°#a.O°«<p. 

12 
59.39 25 31 21.6 89.5 Variable 

.2 

7 Ci.-S. 
Cu.-N.             NE 

9.1 

n  =o  a.  O  •  p. 

13 
58.69 24.9 29.4 20.7 86.5 

N 0 
8.2 

Ci.-S. E Cu.-N.                E 

9.7 

£L°=oa.  dp. 

14 54.43 23.5 24.8 22.5 

97 
NW  quad. 1 10 N.       NW,WNW 

Cu.-N.             SW 100.3 

#2  a.  p. 

<  •P• 

15 
55. 13 

27 
29.4 23.4 79.7 

S  quad. 
2 

8.8 

A.-Cu., 

Ci.-S. 
8.4 

16 
56. 82 26.2 29.2 

23.1 

86 
SSE 

.2 

8.5 Ci.-S. 
Cu.-N.        SbyW 

=°a.  <a.p. 

17 
57.05 26.9 32.6 23 81.2 SE  quad. 0 6.7 

A.-Cu. 

S Cu.-N.             SW 

=°  m  a.  ̂   p. 

18 
57.42 25.9 31.2 22.7 86.5 

SSE 
.3 

6.8 

Ci. 

E 
Cu.-N.         S,  SW 

6.4 

=°  69  a.  #o  <  p. 

19 
57.49 25.8 29.4 

23.1 87 Variable 

.3 

7 Ci. ESE Cu.-N.                 S 

=o  a.  <,  ̂ °  p. 

20 
57.73 25.4 30.3 22.6 86 SSE,  NE 0 

6.2 

A.-Cu. 
E Cu.-N.                E 

=oa.<p.   ̂  

r^da.T<p.=° 

na.O^d  <,  p. 

21 

58.88 25.2 
29.6 21.8 89.2 

S  quad. 

.2 

4.8 
A.-Cu. 

E Cu.-N.                E 

4.8 

22 
58.90 25.8 32.9 21.2 

81.9 
Variable 

.2 

5.3 
A.-Cu. 

E Cu.-N.                E 

.8 

23 

58.54 25.5 31 21.2 

84 

Variable 

.2 

4.5 
A.-Cu. 

SE 

Cu.-N.      E,  ENE 1.5 

n  =-°  #°a.  r3  <  p. 

24 58.45 25.6 32.2 20.4 
78.8 ssw 

.3 

3.3 A.-Cu. 
E Cu.                      E 

n  =°  a.  <  p. 

25 
58.38 24.8 

32 

20.6 84.5 Variable 

.2 

5.5 
Ci. Cu.                     E 13 

O  •  ̂37  d  p.  =^ 

26 

57.94 25.7 30 20.5 77.7 Variable 

.5 

7.5 
Ci. 

Vi 

Cu.-N.                E 

2.8 

ii=°#°a.T<i  P- 
27 

58.61 24.3 27.1 22.6 93.3 
W  quad. 

0 8 

Ci.-S.  • 

Cu.-N.,  S.-Cu.    E 

2.5 

#°a.^a.  p. 
n  =°  a.  r^  d  p. 28 

59.01 24.3 27.3 21.2 85.2 E  quad. 
0 8.2 Ci.-S. Cu.                ENE 29 

59.05 25.1 
30.9 20.5 85.2 Variable 

.2 

6.3 

Ci. 

E Cu.-N.                E 1 

n.=°9i.rs  p. 

30 

Mean 

Total 

59.06 25.9 30.6 22.2 82.7 Variable 

.2 

5.8 

Ci. 

Cu.-N.  ENE,  NE 
5.3 diia.#°T<,P. 

757.  65 25.5 
30.2 22 86 

.4 

6.7 

424.6 

1  From  five  observations. 

TACLOBANi. 

[<^  =  11'  15'  N;  X  =  125''  00'  B:  barometer  above  sea,   5.5  meters;  gravity  correction  not  applied,  — 1.82  mm.] 

mm. 
758. 89 
58.37 
57.78 
57.03 
55.10 
48. 29 
57.10 
57.80 
59.21 
59.69 
59.92 
59.70 

58.96 
53.10 
55. 12 
56. 70 
57.09 
57. 25 
57.32 
57.76 
59.01 
59.24 
58.95 
58. 77 
58.73 
58.34 
59. 06 
59.83 
59.35 
59. 31 

°a 
«a 

Mean  i  757.76  i. 

Total 

P.ct. 

W  quad. WNW 
WNW,  NW 
WNW,  N 

WNW^ 

SE  quad. 

SE 
S  quad. 

'SSW 

WNW,  ENE WNW 

NW 
NW  quad. 
WNW 

S,  SSE 

SE S.  quad SSE,  SSW 
Variable 
Variable 
WNW 

E,  ESE 

SE 

NE 

N  quad WNW 

NNW,  WNW ENE 

NW  quad 
Variable 

0-n. 

0.8 .8 

1.2 
1.5 

2 
5.3 
1.8 

.5 

.3 

.7 

.7 

.7 

.7 .5 

.7 

.3 .7 

.5 

.2 

.3 

.5 .5 

.2 

.2 .7 1.2 

.5 

0-10. 
4.5 

6.2 

4 8.3 9.8 
9.7 

8.2 5.3 
8.3 

7.2 7.8 
5.5 
7.5 

10 
6 6.7 

6 
5.3 

8.2 6.7 
4.3 
2.5 

4 
4 
6 
7 9.3 
9.2 
5.8 

5.3 

6.6 

Ci. 

-Cu 

SW Ci. 
Ci. 

SW 

Ci. 
Cu. 

Ci.-S. 
Ci. 

Ci. 

Ci. 

■S. 

WNW 
Ci. W 

Ci. Ci.-Cu. 

Ci.-S. Ci.-S. 

Ci. Ci.-S. 
Ci.-Cu. 

Ci. 

E 
E 
E 

ENE 

NE 

Ci.-S. 

Ci.-S. 
Ci.-S. Ci. 

Ci. 
Ci.,  Ci.-Cu. Ci.-S.  WNW 

Ci.-S. 

Cu.,  Cu.-N.  ENE Cu.-N.  ENE 
Cu.-N.  NE 
Cu.-N.  NNE 
N.  NNE,  N 
N.  N,E 
Cu.-N.  ESE 
Cu.  SSE 
Cu.-N.  S 
Cu.-N.  E 
Cu.-N.  ESE 
Cu.  ESE 
Cu.-N.      E,  ENE 
N.  WNW 
Cu.  SW 
Cu.-N.  SW 

Cu.  SSW 
Cu.-^.  SSW 
Cu.  SW 
Cu.-N.  SW S.-Cu.    . 
S.-Cu. 

Variable       ESE 
Cu.  E,  ENE 
Variable      ENE 

N.  E 
N.  NE  bv  E 

N.,  Cu.-N.    ENE Cu.  E 
Cu.  E 

mm. 

5.1 6.5 

8.9 
3.6 

61.7 
62.2 3.3 

41.4 

.5 

2.8 

7.9 
45 

53.6 

1.3 

19.1 

1.3 
4 

17 
6.8 

9.4 

2.5 

6.1 

370 

d  a.d  #p. 

•  p. 

ii#a. 
072  QS  a. 

•  a.  #2  p. 
#2/"^  a. /-p. 
#oa.p. 

•  p. 

•2  a.  d  p. 

•°p. 

#a.p. 

Ii2  a.  d  #  p. 

•2  a.  p.  /  p. 

ii2a. 
d^2p. 

n  a.  #°  p. 

•  ̂ °P. 

<  a. 

djp. 

nsa. 

jCl2  a. 
us  a.  #o  p. ^°  a.  #°  a.  p. 

#a.p. •  a.d  p. 
vi^2  a.. u^2  o,  a.  #  a.  p. 

1  The  thermometers  of  this  station  were  broken  during  the  typhoon  of  the  6th. 
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CAPIZ. 

[^=11*  35'  N;  X=122*  45'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  —1.81  mm.] 

g Temperature. 

'6 

Wind . Clouds. 

^a 

Day. 
B 

2 

II 

2B 

SI 

Miscellaneous. 1 

j3 

Prevailing  form  and  its  direction. 
c3 a 

'"§>» 

Prevailing 

direction. 
Force 

(mean) . 

Amount 

(mean). p^ S S S 

&"
^ 

Upper. 

Lower. 

f^'S
o 

mm. 

°c. 

°a 
°a 

P.ct. 

0-12. 0-10. mm. 

1 27.2 30.5 87.8 
N  quad. 0.7 5.7 

Ci.-S. 

Cu.                     E 

5.6 

•  p. 

2 
26.9 29.7 87.3 

NNE 
.8 

7.5 Ci.-S. Cu.-N.             NE 

3 
27.6 30.9 86.3 N 

.8 

5.8 
Ci.-S. 

Cu.-N.             NE 

4 
27.1 

30.6 87.3 NE,  N 

.8 

7 Ci.-S. Cu.-N.             NE 
9.7 

•  p. 

5 
27.5 29.5 

84.3 
N,  NW 

1.5 
9.5 

Ci.-S.               SE Cu.-N.             NE 

20.8 

#a.  T  <°p. 6 

125.9 

27.8 

188.2 

NW  quad. 
4.3 

10 

N.                   NW 

(2) 

#  a.  p. 
7 

123.5 

26.2 

188.2 

Variable 

.5 

9 Ci.-S. 

N. 

8 
26 

31.4 
91.7 SE,  W 

.3 
6.5 

Ci.-S. Cu.-N.                 S 

<°P. 9 
25.8 30.1 

92.5 SE 

.3 

7.5 
Ci.-S. Cu.-N.                 S 10 

26.2 29.6 90.3 Variable 

.5 

7.5 
Ci.-S.               NE Cu.-N.             NE •^  p.  d°  a.  p. 

11 26.2 29.3 89.8 

S,  NE .8 

8 
Ci.-S. 

Cu.-N.                E 

#2^. 

12 
27.3 30 87.5 NE .8 

6.7 

Ci.-S. 
Cu.-N.   Variable 

na. 

13 26.6 
29.5 

91.8 
NE 

.8 

8.5 
Ci.-S. 

N. 

•  p- 

14 15 25 
24.6 

27.1 

29.4 92 93.5 
Variabla 
Variable 

2.5 

.5 

10 

7.3 

N. 
N. 

ZA.  p. 

•  a. 

Ci.-S.,  Ci. 

16 26.1 
30.9 89.2 

SE,  S 1 6.2 
Ci.-Cu.             SE 

Cu.                     S. 

=  a .  dp. 

17 26.8 

32 
87.3 

SSE,  S 

.3 

5.8 
Ci.-S. 

Cu.           SE,  SW 
18 26 31.8 

88 

S 

.8 

6.8 Ci.-S.                SE Cu.-N.              SE 

=°a. 

19 
27.1 30.5 84.8 Variable 

.5 

6.2 

Ci.,  Ci.-S. 

Cu.-N.             SW 

=°a. 

20 

26.4 
30.2 

88.5 

S,  NE .3 

6.7 

Ci.-S. 

Cu.,Cu.-N.W,SE 

0#P. 

21 
25.7 30.5 90.3 NE,  SE 

.5 

6 Ci.-S.,  Ci.-Cu. 
Cu.-N.      SE,  SW T°P. 

22 26.3 30.2 90.7 NE 

.3 

4.3 

Ci. 

Cu.                      E 

u>  p. 

23 
27.2 29.9 

89.2 

NE 

.3 

5.8 

Ci.-S.,  Ci. Cu.                      E •  a.  r3  p. 
24 27.2 

30.9 90.3 NE 

.7 

4.7 

Ci.-S. 

Cu.-N.                E 25 26.8 29.8 
88.5 

NE 
1.5 

6.5 

Ci.-S. 

Cu.-N.             NE 

•  pp- 

26 
26.9 29.9 

90.5 NE  quad. 
1.3 / 

Ci.-S. 

Cu.-N.             NE 
r>  po  a.  d  p. 

27 26.2 
28.5 

91.2 NE      W 1.2 8.7 

Ci.-S. 

Cu.-N.             NE 

#2a. 

28 

26.8 29.4 
88.7 NE,  NN 

1.2 
8.8 

Ci.-S. 

Cu.-N.              NE 
d  a.  uy  p. 

29 26.9 30.2 
88.8 

NE 1 

6.2 
Ci.-S.               NE Cu.                      E 

•  p. 

30 

Mean 

Total 

26.6 29.6 
88.7 

NE 
1.7 

7.7 
Ci.-S.               SE Cu.-N.              NE 

pp. 

■ 

26.4 29.9 
89.1 1 7.1 . 

j 

[          ! 1                        1                 1                   1 
1  From  five  observations. 
2  The  rain  gauge  of  this  station  was  destroyed  during  the  typhoon  of  the  6th. 

CALBAYOG. 

[<^=:12°  04'  N;  \=:124°  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied. 

-1.80  mm.] 

mm. 

°a 
°C. 

°a 

P.ct. 

0-12. 0-10. mm. 

1 759. 23 26.4 33.1 22. 6 86 
NE 

1.2 
4.5 

Ci. 

S.-Cu. 
ENE 

=  a. 

2 58.78 25.4 30.7 
21.7 

88.8 NE 1.2 
5.8 

A.-Cu.                     1 
S.-Cu. 

E,  NE 

3.3 

=°  d°  a.  p°  p. 

3 58.09 
25.8 30.6 22.4 89.3 

N,  NE 
1 4 

A.-Cu. S.-Cu. 
NE 

4.8 

n  d  a.  p°  p. 
4 57.43 26.2 30.6 23 86.7 

NE 
1 7 

Ci.-S. 

S.-Cu. 
NE 

.8 

=  da. 

5 55. 92 
2.5.2 27.5 23.9 

91.7 N  quad. 
1 

9.3 A.-Cu. 
Fr.-N. NE 14 

#°  a.  p.  ̂   p. 

6 52.12 
24.8 25.7 

24 90.3 
NE  quad. 3.7 

10 

A.-Cu. 
N. 

E  quad. 

38.6 
/-  #°  a.  p.  <  p. 

7 
.56.84 

26.4 30.6 
23.6 

87.5 
SE  quad. 1.7 7.2 A.-Cu.                  S 

S.-Cu. 
S 

•  a. 

8 57.62 26.7 31.6 23.4 87.1 Variable 1 

2.8 

Ci.-S. 
Cu. 2 

n  a.  <,  p. 

9 59.30 
25.8 

30 23.3 89.8 N .8 8 A.-Cu.               SE 
Cu.-N. 

E 
4.3 

T  •°  a.  p. 

10 

59.92 26 31.1 23.6 87.6 N 1 
6.5 A.-Cu. S.-Cu. 

E 
1.3 d  a.  T  d  <j  p. 

n  a.  #2  y  d  ̂   p. 11 
60.13 

25 
30.7 22.4 92.4 N 1 6.7 

A.-Cu. S.-Cu. 
E 

40.9 

12 59.92 26.3 31 22.9 85.8 NE 
1.5 

4.8 

Ci.-S. 

S.-Cu. 

NE 4.1 

p°  a.  <^  p. 

13 

59.40 25 29.2 22.  5 91 N 1 7.5 
A.-Cu. 

Fr.-N, 

S-Cu.   NE 69.1 

n  a.  d  #  p. 

14 52. 74 24.4 26 22.3 
96.2 WNW 

1.8 10 

A.-Cu. 

N. 

NW 141.7 
•"  a.  #  T  <j  /  p. 15 

54.64 
27.4 30.5 24  2 

83.1 
S 3.2 

8.2 

A.-Cu.              SW 
S.-Cu. 

SW 

/'°  •  a. 

16 

56.74 27 30.7 
23.9 83.7 SE  quad. 

1.5 
6.8 

A.-Cu.                  S S.-Cu. 

SW 

'4^P. 

17 

57.28 26.9 31.7 23.1 86.2 N 1.2 6.7 A.-Cu.              SW S.-Cu. 
SW 

.5 

18 

57.48 27 
30.5 

23.8 85.3 Variable 
1.2 7.5 

A.-Cu.                  S S.-Cu. 

SW 

d°  a.  <  p. 

19 
57.62 

27. 2 
31.6 24 83.8 NNW 

1.2 
7.5 A.-Cu.              SW S.-Cu. 

SW 
<1    07  p. 

20 
57.96 26.5 31.5 23.2 87.7 N 

1.2 
6.8 

Ci.-S. Cu.-N. 

E 1 

<  T  -Q-  a.  d  ̂ o 

21 
59.26 

26 

31.6 
23.3 

88 

N 1 
4.8 A.-Cu. S.-Cu. 

ENE 1 
<,—d^^ 22 59.53 26.1 31.5 21.9 86.3 N 1 

1.8 

Ci.-S. Cu. 
E 

9.4 

n  a.  #  0.7  p. 23 
59. 12 

25.2 
30.5 22.1 90.8 N 1 4 A.-Cu.,  Ci.-S. 

S.-Cu. 
NE 

9.4 

-Q-  d  e  T°  <  ̂  24 
58.97 26.2 32.7 21.6 

82.8 
N 1.2 

3.2 
A.-Cu.                  E Cu.,S. 

-Cu.      NE JD.2  a.    ̂    07  p. 
25 

59 25.1 31.4 21.8 87.8 
N,  NE 

1.3 
4 

A.-Cu. 
Variable        NE 6.1 

n.-  a.  p°  07  p. 
26 58. 81 

25.2 30.7 21.2 88.7 NE 1 
6.5 A.-Cu. S.-Cu. 

NE 
12.4 n  d.  a.  <  u^  d  p. 27 

59.21 23.8 25.2 22.9 
95.7 NE,  N 1 

9.7 

A.-Cu. 

Fr.-N. NE 18 
#  a.  p.  a,  p. 

28 
59.66 24.5 27.7 22.6 91.8 

NE 
.8 9.7 Ci.-S. 

Fr.-N. ENE 
1 

:37  a.  p.  d  p. 

29 59.72 24.6 29.7 21.6 
90.2 

N 1 5.7 A.-Cu.,  Ci.-S. 

S.-Cu. 

ENE 
7.1 

'i.a.  p°T°dp. 

30 

Mean 

Total 

59.  74 25.2 31.1 22.4 90.2 N .8 4.8 Ci.-S. 

S.-Cu. 

ENE 
8.9 

vL^  n  p°  a.   !    <  p. 

758. 07 25.8 
30.2 

22.8 
88.4 

1.3 
6.4 

899.7 

1            '            i                                           1 
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LEGASPI. 

[<^  =  13*'  09'  N;  X  =  123*  45'  E;  barometer  above  sea,  4.2   meters;  gravity  correction  not  applied. 

-1.77  mm.3 

Day. 

a. 

Temperature. Wind. Clouds. 

i2 

if 

ca 

Miscellaneous. 

i 

a 
a 

a 
a 

'S 

S 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 
17 38 

19 
20 
21 
22 
23 
24 
25 
26 
27 28 

29 

30 

Mean 

Total 

mm. 
759.27 
58.69 
58.05 
57. 59 
56.50 
53.99 
56.01 
57.14 
58.92 
59.81 

60. 05 
59.94 
59.39 

54. 32 
53.16 
55.95 

56.  62 
56.96 
56.97 
57.20 
58.86 
59.30 

58.97 
59.02 
59.14 
59.01 
59.58 
59.75 
59.87 
60.18 

27.4 

27 
26.7 
26.7 
28.1 
26 
27.4 
27.6 26.8 27 

26.5 
27.1 
25.9 25 

25.3 

26.5 26.6 26 

26.8 
26.8 
26.8 
27 
27 

27.1 
27.5 
26.4 
24.5 
24.7 
26 

25.2 

31 31.5 
32.8 

32 
31.2 
27.6 
30.8 
31.6 
31.8 
30.9 
30.9 
31.6 

30.5 
26.3 
28 
32.1 

32 32 
32.2 
33.6 
31.9 
31.8 

31.9 

31.1 

°a 

24 

22.9 
22.8 
23.6 
24.9 
23.5 
24.5 

24.2 
23.5 
23.7 23 

23.5 
23.3 

22 
23.4 23 

23.4 
23 

22.7 
21.5 
21.8 
22.8 

P.ct. 

83.2 82.2 
84.3 
87.5 

78 

90 81.8 

84.8 86.8 
85 

87.2 82.8 
89.5 
93.3 
93.7 

84 84.8 
85.5 
80.7 

81.3 

82 

80.8 

E 
NE 
ENE 
E 

NE 
NE 

ESE E 

E^^E E 

Equad. 
NE 
NNE 

N  quad. S 

SSW 
s.sw 
SW 

SW,  wsw 
SW ESE 
E 

NE 
E  quad. 

NE 

NE NE 

NE 
NE 

Km.  p.  h. 
10.4 
7 

7.5 
10.7 

18.7 
32.2 
10.4 3.9 
6.1 
7.9 

9.2 12.4 

9.4 
19.1 

12.9 

5.9 
4.4 
4.5 
4.9 

3.4 
3.7 5.1 

6.2 7.7 14.7 

16.2 10.1 
12.3 

10.9 15.9 

0-10. 

3 2.8 

4 

5.7 
6.7 10 
9.3 

3.2 

.2.8 

3.5 
6.7 
6.3 7.3 

10 9.8 

5.3 
5 
7 
3.7 

2.8 

2.3 

1.3 
3.5 3.5 

5 
7.5 

9.5 

10 

6.2 
9.5 

Ci. 
A.-Cu.             NE 
Ci.-S.               SSE 

Ci.,Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci. 
Ci. 

A.-Cu. 

Ci. 'Ci"-'S.~ 

Ci.-S. 
Ci.-S. 

Ci. A.-Cu.                 S 

Ci.-S. A.-Cu. 
A.-Cu. 

Ci. 

Cu.                     E 

Cu. 
Cu.-N.          ENE 

Cu.-N., Fr.-Cu.  ENE 
Fr.-Cu.            NE 
Fr-N.    NE.  ENE 
Fr.-N.               SE 

Cu.             SSE,  S 
Cu.          SE,  ESE 
Cu. 
Cu.-N.             NE 
Cu.-N.             NE 
Cu.                   NE 
Fr.-N.        N,  NE 
Fr.-N.                 S 
Fr.-Cu.               S 
Variable    S,  SW 
Cu.-N.           SSW 

Cu.                  SW 
Cu.                SSW 
Cu.                  SW 

Cu. Cu.                ENE 
Cu.                  NE 
Cu.-N.             NE 
Fr.-N.           ENE 
Fr.-N.              NE 
Fr.-N.              NE 
Cu.-N.           ENE 
Fr.-N.           ENE 

mm. 
2.3 

32^3
' 

1.5 

51.6
 

53 
1.5 4.5 61.5 

67.6 

5.7 
18.3 

85.1 

11 

4.6 
14.8 

.5 2.8 

1.6 16.5 
26.7 18.1 
42.5 

22.8 
19.3 

da.  #dp. 

do  a.                        ! 
•°a.#p. 

•  a.p. 

Oa.d#<,TP.     ' 
•  /-^Ta.^/^p.j •  d.a  <j  p. 

#a.d.p. 

•  a.d.#  <  p. 

•  a.  p. 

d-'  a.  •  p. 

•^a.#/'Op. •  a  p. 

•  <  p. 

•/°  <  p. 

^°P.                       i 

^°P. 

=°a. 

<  p. 

=°a.#op. 

•  a. 

#da. 

d  a.  #  d  p. 

d  #  a.dp. 
d  #  a,  d  p. 

•  d  a.p.u/  p. 
#a.#dp. d#a.#p. 

22.7     8i.5 
9:^           89. Ci. 

32      ;  21.5  1  76.8 
29.4  !  23      i  83.8 
26.1  1  22.6  ;  92.1 
25.9  1  23      1  89.5 
29.7  1  24.4  :  86.4 

26.3  !  23.9  '  88.2 

Ci. 
"CL-S.^ 

Ci.-S. 

Ci.,  Ci.-S. Ci.-S. 

758. 01 26.5     30.6  1  23.2  |  85 
10.1 

5.8 

1             ̂  

! 566. 1 
i             i             1 1                 1 

ATIMONAN. 

[<j!)  =  14''  00'  N;  X  =  121'*  55'  E;  barometer  above  sea,  4  meters;  gravity  correction  not  applied,   — 1.74  mm.] 

w.m. 

°a °C. 

°C. 

P.ct. Km.  p.h. 
0-10. 

mm. 
1 759. 43 

26.9 31.3 
23 

83.5 N 
8.1 

6.3 

Ci. 

NE,E S.-Cu. 
NE 

8.4 

o^na.  d  p. 

2 59.10 27.6 31 25.2 81.8 

N,NE 11.2 

6.7 A.-Cu. 

NE 

S.-Cu. NE 
19.5 #  ̂ 2  (J  a.p  p. 

3 
4 

58.47 
57.95 

26.5 
27.5 

29 

30.3 
23.5 
24.9 

88.2 
83.5 

NE 

N  quad. 

8.8 

8 

A.-Cu. 

Ci. 

NE 

N. 
S.-Cu. 

NE 
NE 

37.1 1.3 #da.#p. 

d°  a.  p. 

""isT 

5 57.54 27.6 29.9 24.8 
80.3 

NE 
15.8 8 Ci. 

S.-Cu. 
NE 15.5 

d  a.  #  d  p. 

6 56.20 26.1 28.2 24 88.7 NE  quad. 18.3 

10 

Ci.-S. 

N. 

NE 

27.1 

#a.p. 

7 54.57 25.9 26.8 
24.9 87.2 SE,  ENE 

15.8 

10 

Ci-S. N.,  S.-Cu. NE,ENE 15.5 

d^a.p. 

8 56.68 26.8 31.7 
24.4 83 

SE,S 
7.7 9.3 

Ci.-Cu. S S.-Cu. 

SE,S 

.8 
#a.d.oo  r^  ̂ Op. 9 

58.  5r> 

26 
31.2 23.7 90.3 Variable 

6.1 
8 

Ci. 

SE 

S.-Cu. SE,S 
3.6 

<j  d  a.  p.  O  p. 10 

59.  72 26.3 29.2 23.6 

89.2 

NW,NE. 

9 7 Ci.-Cu. E 
S.-Cu. 

NE,SE #dooa.dp. 11 
60.20 27.2 

31 
24.5 85.8 

NE 
9 5.3 

A.-Cu. 
NE 

S.-Cu. 

NE 
1.3 

Od<i  p. 12 
60.42 

27 
29.8 

25 84.8 

NE 
15.8 

6.5 
Ci.-Cu. 

ENE N.  S.-Cu.         NE 

32.8 ^2  a.  0o  a.  p. 
13 

60.32 26.2 29.4 
24 

87 N 
14.5 8.8 

Variable 

N. 

NNE,  NE 

4.1 #2  da.  dp. 

14 
56.87 25.7 26.9 23.6 89.8 N 16.8 10 Ci.-S. 

N. 

N 91.1 

#  a.p. 
15 

51.83 25.7 26.8 24.5 
91.2 

NNE,  SE 13.2 9 
Ci.-S. 

N. 

NE 

6.4 
d#a.d<°p.        ; 

16 
54.16 27. 2 30.7 25.1 80.2 

S,SE 

13 

8.7 

A.-Cu. 
S 

S.-Cu. 
S 17 

55.46 26.9 

31 

25.1 
82.2 

S 
9.4 

9.2 

A.-Cu.      SbyE,  S 
S.-Cu. 

s 

r>°d°a.dp. 

18 

56.15 26.5 £0.6 24.2 83.5 S 
5.8 

8 
A.-Cu. 

SE,S S.-Cu. 
s 1 d^a.d^p.             1 19 

56.47 26.2 31.7 22. 9 83.9 
SW 4.3 

Ci.-Cu. 

SEbyS 
Cu. 

ssw,sw 
d  D.2  =:a.roO   <,  p.! 

20 

57.07 26.2 31.4 22.3 
86 

SW 
6.3 

2.7 
Ci. 

Cu. 
SE,S 

- Xi  2  =  a.  07°  p.          1 

21  ̂  

58. 47 26.1 30.7 22.6 
89 

SW 

5.7 

4.2 

A.-Cii. 
S 

Cu. 
s 

Il2  a.  <   07  p. 

22 58.97 26.4 32.4 22.7 89 
SW 

6.6 
2.2 

Ci. 
Cu.,Cu 

.-N.       SE ii-=°a  0^-<;°p. 
23 

59. 02 26.7 30.4 
22.9 

86 Variable 10.2 3.5 Ci. Cu. 

SE,  NE 

vi-'Op. 

24 
59. 22 26.8 28.9 

25.1 
86.3 NNW,NE 15.2 

6.8 
Variable 

NE 

S.-Cu. 

NE 

29.2 
•°a.r^odo72  p. 25 

59. 82 25.9 27.5 
23.4 86.7 NE 

9.5 
Variable 

N. 

NE 29.2 

#  a.  d  07°  p. 

26 

59.91 24.7 
26 

23.5 
91.7 NE 

21.9 
9.3 Ci. 

N. 

NE 56.4 

#  d  p.  07°  p. 
27 

59.80 24.8 26.4 
22.4 91.3 

NE 

20.9 
9.8 

Ci,,Ci.-Ci] 

N. 

NE 

21 

#  da.  9072  p. 

28 
59.  86 25.2 28.4 23.4 91.2 

N,NE 

14.6 
10 

Ci.-S. 
S.-Cu. 

NE 
26,4 

d  a.  #2  p  ̂   a.  p. 29 
60.26 25.9 29.1 24.8 87.9 NE 

20.6 
9 Ci.-Cu. ENE S.-Cu. 

NE 

7.6 

r-.  #°  a.  #  072  p. 

30 
Mean 

Total 

60.79 26.6 28.3 
24.4 82.2 NE 28.2 

10 

A.-Cu. 

NE 

S.-Cu. NE .3 

435. 6 •oa. 
75S.  10 26.4 29.5 23.9 86.4 

13.1 
7.6 

-- 

94116- 



424  BULLETIN    FOR   NOVEMBER,    1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

OLONGAPO. 

[0  =  14"  49'  N;  X  =  120**  16'  E;  barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,  — 1.71  mm.] 

Day. 

1 Temperature. 

'6 

Wind. Clouds. 

.s'g 

Miscellaneous. s 
B 03 a Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 13 

14 15 
!           16 

i          17 
!          19 
1          20 
1     i 
1          23 !          24 

25 26 
27 
28 29 

30 

Mean 

Total 

mm. 
759. 33 
58. 95 
58.76 
58.11 
57.91 
56.92 
52. 99 
55.32 
58.12 
59.66 
60.21 
60.37 
60.16 
57. 72 
52. 56 
53.16 
54. 62 
55.98 
56.  40 
56.73 
58.17 
58.97 
58.97 58.88 
59.34 
59. 47 
59. 44 
59.93 
59.  95 
60. 15 

27.2 27 
26.8 
26.9 
25.9 
26.7 25 

27 
26.5 26 
26 

26.4 26 

25. 9 
24.8 
26.9 27 

25. 8 
25.8 
26. 2 
26.2 26.6 
26.6 
27.4 
25. 5 24.9 

26. 2 
25. 1 26 

26.4 

32.9 
33.4 
33.5 
33.3 
33.8 
32.9 
27.3 
31.3 31 

29.3 
33.1 
32.4 33 

32.2 25.9 
30.3 
31.7 30.8 

30.4 32.6 
31.3 
31.2 
32.7 33 

31.3 
29.7 
32.3 

29.1 30.6 
31.3 

22.5 

22 
21.8 
23.1 
21.4 
22.2 
22.7 
24.5 
24.5 
23.8 
22.8 
22.3 

21.2 
21.6 
22.7 
24.5 
24.7 

23.6 22.7 

23.1 
22 
23.5 
22.4 
23.6 
21.9 
21.6 
21.3 

23.3 
22.5 

23.5 

P.  ct. 

83.2 

80 83.8 
80.8 
78.5 
74.2 
85.9 
81.7 88 

88.2 84.5 
76.6 
80.8 
86 
91 
85.7 
84.2 
89 87.8 
84.3 

87.2 87.8 

84.3 
78.3 
79.8 

76 

72 83.7 
80.5 63.8 

NNE 
NE  quad. NNE,  WbyN 
NNE 
NNE 

NE  quad. NNE 

NE  quad. 
NNE,  NE 
NE  quad. NNE.  E 

NNE 
N,  NNE NE  quad. 

N  quad. ENE 

E,  ENE NNE NNE 

NE  quad. 
NNE,  SSW 
NNE,  SW 
NNE 

NE  quad. 
NNE,  NE 
NNE,  NE 

NE NE  quad. 
NNE 

NE 

0-12. 

1.5 

1.3 
1.1 
1.3 
1.2 1.8 
3.8 
2.3 
1.6 

1.3 
1.3 
1.3 

1.2 
1.2 1.6 2 

2.2 1.5 

1.2 
1.4 
1.2 1.2 1.3 

1.4 
1.2 1.5 
1.3 
1.3 1.5 

2 

0-10. 

7.8 

5.7 5.2 
5.7 7.2 
9 

10 

9.2 8.2 7.5 
6.5 2.3 

6.3 9.5 

10 
9.3 
9.3 
9.8 
6.8 
6.3 
6.2 4.5 

5 5.3 
5.3 

6.7 
7.3 
9.5 
8.8 

5 

Ci.,  Ci.-S. Ci. 
Ci. 
Ci. 
Ci. 

Ci.-S. Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
A.-Cu.,  Ci. 

A.-Cu.            ESE 
Ci.-S.           EbvS 

Ci.-S. A.-Cu. 
A.-Cu. 

A.-Cu.,  Ci.-S. 
Ci.-S. 

Ci.,  A.-Cu. Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.,  Ci.-S. Ci.-S.,  A.-Cu. A.-Cu. 
A.-Cu. 

A.-Cu.,  Ci-S. 
A.-Cu.,  Ci-S. A.-Cu. 

Cu.                     E 
Cu.                     E 
Cu.                   NE 
Cu.           NEbvE 
Cu.            NEbyE 
Cu.           NEbyE 

N. 

Cu.-N.            SSE 

Cu.,  Cu.-N. Cu.-N.               SE 

Cu.,  Cu.-N  EbyN Cu. 

Cu.           NEbyE 
Cu.                NNE 
Cu.-N.      NEbvE 
Cu.-N.            SSE 
Cu.-N.                 S 
Cu.-N.                 S 

Cu.,  Cu.-N.         S Cu.                       S 
Cu.-N.                 S 

Cu.,  Cu.-N.         S Cu.              EbyN 
Cu.              EbvN 
Cu.           NEbVE 
Cu.-N.           ENE 
Cu. 
Cu.-N.           ENE 
Cu.                 ENE 

Cu. 

mm. 

0.1 

"12^7' 
48.8 
"6^8" 

16 

8.1 

14.4 
12.4 1.5 2.8 

mill 

's 

.1—— 
1.4 

n.  a.  #°  ̂ 2  p. XI  a. n.2a. 

n  a.  d°  p. 
ii2a. 

n  C°  a.  d°  po  p. 

•  <:a.^#2p. 

#°  d°  a. 

d°a.p. 

-Q-  ̂ ^  0  a.  <i  p.  0 

n.a. 
n  =^  a. 
n  =°  0°  a.  d  p. 

r3  P  p.  0°  a.  p. 
da.#°a.  p. 

p.p.d  a.  p. p.  =:  p. da. p. 

=°  a.  p. 

•°a.  pp.=°a.p. 
n.  0  0°a.  =  a.p. 

r^  a.  r3  p.  -a  =° 

n'-  a.  ̂   2  p  =oa.  p. 

n'-a  <^  r^p.=° 
n  =°  a.d  a.  p. 

n  a.  d°  p. 

=°  a.  p. 

d2  a.  vi^  p. 

d°  ̂   =  p. 

757.91  i  26.2 31.5 22.8     82.3 1.5 7.2 
1 

1 1 1 

130.7  i 1 

SAN  ISIDRO. 

[(^  =  15°  22'  N;  X  =  120*  53'  E:  barometer  above  sea,  20  meters;  gravity  correction  not  applied,  —1.69  mm.] 

mm. 
759. 73 
59. 24 
58, 
58.25 
58. 02 
57.  22 
54.60 
55. 93 
58. 26 
59. 82 
60.44 
60.58 
60.29 
57. 

52.71 
53.59 
54. 
56.06 
56. 59 
56.  76 
58.16 
58. 
59. 02 
59.17 
59.53 
59. 88 
59. 80 
60.08 
60.29 
60.81 

ENE 

ESE,  ENE ENE 

ESE 
Variable 
NIL  quad. 
NE  quad. 

SE Variable 
NE 

E  quad. 
NE NE,  KSE 
NW 

N  quad. Variable 

S  quad. 
S  quad. SSW 
S  quad. 
S  quad. 
S  quad. NW 

NW  quad. 
Variable 
NE  quad. 
Variable 
Variable 
NE  quad. 
SSW,  NNW 

-12.      I 

0.8 
°C.        ;       °C. 

°a 

p.  ct. 

mill  """lIiiij   ' 
■                                       : 

Illlllillllll 

! 

1 

  '   i   :   

■p. 

a^2  na.  #°  p. 
11  =  a. 

n  a. 

=  a.d°  p. 

XI  a. 

J3.  a  #°  p. •-  a.  p. 

•°p. 

xi  =  a.  <  d'- 

•  a.  <,  p. 

•°  a.  <  p. 
XL  a.  p. 

XL  a. 

XLOa.ed°p. 

d°  #  a.  p. 

•  ̂   ̂ P- 

-CL  a.O  <j  •p. 

®  <^  p. 

XL  a.  p. 

n  a  p.  <,  p. 

XI  a.  <  T  p. 

na.  ̂   p^ 

=  n<^    \   #  a? 
XL  =  a.  <;  p. 

XL  a.  0°  07  p. XI  a.  d  @  07  p. XL  a.  o7  p. 
d  a.  p. dOa.#  p. 

uy  07  a.  XL  a.  p. 
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DAGUPAN. 

l(t>  =  ie'*  03'  N;  X  =  120*  20'  E;  barometer  above  sea,  2.7  meters;  gravity  correction  not  applied,  —1.67  mm.] 

Day. 

t Temperature. 

'6 

It 

Wind. Clouds. 

Miscellaneous. 

i 

s 

g 

1 

d 
g 

'3 

S 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 
12 
13 
14 
15 16 
17 
18 
19 20 

21 
22 23 
24 25 

26 

27 28 
29 

30 

Mean 

Total 

mm. 
759. 35 
59.08 
58.88 
58. 07 
57.96 
57. 28 
54.90 
54.96 

57.96 
59.74 

60.22 
60.54 
60.38 

57. 72 
52.77 
52.90 
54.18 
55.60 
56.10 
56.46 
57. 65 

58.70 
59.16 
59.31 
59.42 
59.48 
59.64 
59.66 
60.10 
60. 55 

27.8 
27.5 

27.3 

27.6 
27.4 
27.6 
24.6 

26.8 
27.6 
26.7 

27 26.8 
26.6 
26.6 

26.2 
27.2 
27 

26.4 26 

26.3 
26.9 

26.3 
26.7 

26.9 
26.1 

26.2 
26.4 
26.4 
26.4 
26.5 

34.4 33.8 

32.5 
33.4 
33.8 
33.8 
27.1 
31.8 

33.6 
31.6 
33.7 
32.3 

32.2 
31.4 
28.5 

32.7 
32.8 
31.1 
32.4 
32.6 
32.9 
32.4 
30.5 
30.2 
32.3 

33 33.6 
32.6 
32.7 
33.4 

23.5 
22.8 
23.4 
24.3 23 

23.4 
23.1 

23.2 24.5 

24 
23.6 

22.4 21.9 

22.7 
24.2 

24 24.1 
23.3 21.5 

22.4 
22.7 
22.8 
23.9 

24 22.2 21.4 

21 
22.9 23 

22.7 

P.ct. 
78.3 

80.2 

85 83.5 
83 
85.5 
95 

86 86.3 
90.3 

89.2 

85.2 
84.5 90 

89.7 
86.6 
85.9 

89 
86.3 
86.5 

85 91.8 

90.5 
90.5 
86.9 
79.7 

82 

86.5 

88 78.8 

SE Variable 

NW  quad. 
Variable 
SE,  N 

N,  SE 

S,  SE SE 
SE SE 

SSE,  SE 
Variable 
Variable 
Variable 
NW 

SE 
SE 
SE SE 

SE SE SE,  S 
NW 

N,  NW 

S,  N S  quad. S 
SSE,  S 

Variable 
Variable 

Km.  p.  k. 
11.7 
8.3 
7 
7 
7.3 

5.9 

8.4 

25:3 
11.8 

8.2 
8.3 6.6 
6 

6.2 9 
16.7 
19.5 

14.6 12.5 

11.2 
11.8 

7.4 11.9 
13.3 

8.1 7.7 
6.9 
7.6 
8.8 

10.7 

0-10. 

6 

4.2 4.3 

3.7 
3.8 
7.5 

10 9.8 
8.5 

7.3 

6.5 

.7 2.2 
9.7 

10 

9.2 8.8 

8.3 5.3 
3.8 
4.2 
5.5 
6.3 

7.2 1.7 
5 

5.2 9.5 

9.2 1 

Ci. 
Ci.-S. 
Ci.-S. 

Ci. Ci.-S. 

Ci.-S. 

S.-Cu. 

Cu. S.-Cu. 

S.-Cu.                 E 
S.-Cu.           ENE 
S.-Cu.                 E 
N.                     SE 
S.-Cu.               SE 
S.-Cu.               SE 
S.-Cu.               SE 
S.-Cu.             SSE 
S.-Cu.,  Cu. 
S.-Cu. 

S.-Cu.               SE 

S.-Cu.                 E 
S.-Cu.               SE 
S.-Cu.           SE,  S 
S.-Cu.                  S 
S.-Cu.               SE 
S.-Cu.           SE,  S 
S.-Cu.               SE 
S.-Cu.               SE 
S.-Cu.             NW 
S.-Cu.             NW 
S.-Cu. 
S.-Cu.                  S S.-Cu. 

S.-Cu.              NE 
S.-Cu.          SE,  E 
S  -Cu.,  Cu. 

mm. 

16 

2.6 

______ 

""3' 

3 
5.8 
.5 11.9 

~~"s 

1.3 

vi/  p. 

rv  a. 

Q^oa. 

d  ̂-^  a.  d  #  p. 

d  n?  r^  a.  #  r>  p. 

^^Td°p. 

<  f  pp. 
,                               i 
d  a.  p.                       ; 

d  a.  ̂   p  p.              i d  <^  p.                      i 

<  pp.                      1 

=°  a.  ̂   p. 

07  p.                                         1 

r^  a.  <  ̂   p.            ' <a.r^d°=°a7p.| 

=°  p°  a.  cp  <^  p. 

T°  <  ̂-^  p.             i 

na. 

dop. 

cp  r^  p. 
cc  p. 

Ci.-S. Ci.-S.,  Ci. 
A.-Cu. 

A.-Cu.                E 

Ci. 
A.-Cu.,  Ci. 
A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

A.-Cu.,  Ci. A.-Cu. 
A.-Cu. 
Ci. 

Ci. Ci. 

Ci.-S. 
A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.-S. 
757. 96 26.7 32.3 

23.1 86.2 10.2  i            6.1 
I 

44.5 

1 

BOLINAO. 

[(/>  =  16'*   24'  N;  X  =  119''   53'  B;  barometer  above  sea,   8.5  meters;  gravity  correction  not  applied,  —1.65  mm.] 

Mean 

Total 

mm. 
759. 20 
58. 98 
58.74 
57.92 
57.81 
57.07 
54.74 
54.36 

57.76 
59.52 
60.10 
60.41 
60.27 
57.64 
52.98 
52.79 
53.62 
55.18 
55.80 
56.20 
57.41 
58.56 
59.19 
59.23 
59.28 
59.37 
59.50 
59.53 
59.94 
60.40 

757. 78 

27.2 
26.9 
26.9 
26.9 

27.3 
27.8 

26.4 
27.5 
27.6 

26.2 
27.4 
26.5 
26.1 
26.9 
27.4 
27.8 

27.2 

26.4 25.6 

25.4 
26.6 

26.9 
26.8 
27.2 
26.4 
25.9 
26 

26.4 
26.9 
26.5 

26.8 

31.6 
30.8 

30.7 
30.6 

30.7 
30.1 
29.3 

31.4 31.9 
29.9 

30.9 
30.2 29.9 
29.9 
28.5 

31.2 31 

29.8 
29 

28.1 

31 3].  9 
29.9 

29.7 
29.6 

29.5 
30.8 
30.6 
30.7 
30.7 

24.3 
23 

23.3 
22.9 
23.5 
24.9 
24.7 

24.7 
24.4 
23.1 
24.4 
23.5 
22.8 
23.5 

26.5 
25.5 

25.2 
23.9 
23.7 
23.7 
23.8 

22.9 
23.7 
25.6 
22.7 

22 
21.8 
22.9 

23.6 
22.5 

P.ct. 
78.8 

81.2 81.5 

80.2 
79 

80 
87 
79.8 

81.5 
87.5 
82.8 
82.9 

82 
81.2 
83.2 80.8 

80.8 
83.8 

85.1 
87.3 81.8 
80.8 

81.8 
80.5 
79.7 
78.8 
78.5 

80.6 
81.5 
78.7 

81.6 

SE  quad. 
Variable 

N  quad. Variable 
Variable 

NNE 

SE 
SE SE  quad. 

E  quad. 
SE  quad. 
SSE,  NNE 

S,  SSE 
S,  NNE NE  quad. 

SE 

SE SE  quad. 
SE  quad. 

S  quad. 
S  quad. 

SSE,  SSW 
N  quad. 
NNE 
NNE 

Variable 

SE,  NNE Variable 

SE SE  quad. 

0-l£ 2.7 

2.2 
1.5 

2 
1.5 
1.8 
1.2 4.5 
2.7 
1.5 

2 
2 
1.7 2.3 

4.7 
3.3 4.3 

2.7 
2.2 

1.8 
2.8 

2 

2.2 

3.2 

2.7 

1.7 1.8 
1.5 
1.5 1.8 

0-10. 

10 6.2 
6.2 

'5.5 

5.5 

10 
10 

10 

9.8 

9.7 
9.8 
6.3 6.8 

10 
10 
10 

10 

10 
8.8 
9.2 
9.3 

8.2 
9.8 

9.7 
5.5 4.3 

5.8 10 

9.7 

Ci.-S. 

Ci.-S. 
Ci.-S. Ci. 

Ci.-S. 

Ci.-S. 

CL-'S
.~" 

Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.,  Ci. 

Ci.-S. 
Ci.-S.,  A.-Cu. 
Ci.-S. 
Ci.-S. A.-Cu. 

A.-Cu.,  Ci.-S. 

Cu.-N.,  Cu. 
S.-Cu.,  Cu. 

Cu.,  S.-Cu. Cu. 

Cu.,  S.-Cu. 
Cu. 

Cu.-N. Cu.-N. 

Cu.-N. 
Cu.-N. Cu.-N. Cu. 

Cu. 
Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. S.-Cu. 
S.-Ou. 

Cu.-N. 

Cu.-N. Cu.-N. 
Cu. 

S.-Cu.,  Cu.-N. Variable 
Variable 

Cu.-N. 
Cu.-N. 
S.-Cu. 

NE 

mm. 

28.2 

25.1 

1 

.3 

~9'2' 

1.8  I 2.3  I 

=°jQ.a. 

=°  112  a. 
=°  n^  a. 
=°  n.^  a. 

=°  a.  d  p. 

#0  a.  p. 

p. 

^P. 

=°  XI  a.  d  r^  <i  p. #°=°ii  a.dJP 

X12  =0  ̂  

£L^  =°  a. 

d  a.  p.  #°  p. 

=°  d  a.  ̂   p. 

•  <^  p. 

•  ̂   a.  r^ 

=°  a.  r ' 

i°nP- 

=°  rLSi.  %  p. 

=°  n  d°  a. 

=  112  a.  vi/°  <  p. 

=°  n  a.  vi^°  p. 

=oa. 

=  n.^  a. 

=  n.'  a. 

=  rL2  a-. 

=  1^2  a.  d°p. =°  £L°  a.  O  p. =  n.^  a. 
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BAGUIO. 

[0  =  16°  25'  N;  \  =  120°  36'  E;  barometer  above  sea,  1512.5  meters;  gravity  correction  not  applied,   —1.65  mm.] 

Day. 

! 
Temperature. 

^e  

humid- 

mean). 
Wind 

Clouds. 

^a 

i a 

;3 

Prevailing  form  and  its  direction. Miscellaneous.     1 

!3 

03 

'3 

a Prevailing 

direction. 
Force 

(mean). 

Amount  1 

(mean). 

! 
! 

P^ 

03 

S Upper.                     Lower. 

*l'^ 

mm. 

°a 
°a 

°a 

Per  ct. 

Km.  p.  h- 

0-10. 

mm. 1 637. 31 

18 
23 15.3 91.5 E 17.2 8 Ci.                    SE Fr.-N.         E,  NE 

1.5 

n  a.  =  #  p. 

2 
37.05 

18.3 22.9 14.7 

85 E,  SE 

12 8.5 Ci.                   NE 
Fr.-Cu.  SSW,  NE 

n.  a.  =o  p. 
3 36.89 

18.8 
23.2 

15.9 
81.2 

E,  WSVV 11.4 

6.5 
Ci. 

Fr.-Cu.            NE 
-Q  =°  a.  =  p. n  =o  a.  —  p. 

4 
36. 52 

18.5 15.1 

87 

Variable 
8.2 

6.5 
Ci. S.-Cu.           ENE 

5 36.23 18.2 
14.6 

92 
Variable 

7.5 

7.8 

Ci. 

S.-Cu.              NE 
ii2  a.  ==  p. 

6 
35.72 

18.4 24.2 15.2 
78.2 

E 19.2 8 
Ci.-S. 

Cu.                ENE 2.3 

na. 

7 33.10 
16.4 18.1 

15 

93.2 E 52.8 10 
A.-S. 

Fr.-N.,  N.          E 
24.4 

#  ̂ °  a.  p.  ® 
8 33.48 18 21.9 16.4 90.8 E 49.2 9 Ci.-Cu.          SSW S.-cf.                 SE 

i/°  a.  p. 9 
36. 22 

18.7 16.4 
91.3 

ESE 
17.4 

9.8 
Ci.-S.,  Ci. S.-Cu.             SSE 

2.8 
®  a.  #  n3  =  p. 

10 
37.49 

17.7 22.3 
16.2 93.8 E 

15.1 
9 

A.-Cu. 
S.-Cu.        SEbyS 

11 
37.93 18 15.2 90.5 

SE  quad. 12.7 7 
A.-Cu. 

Fr.-N.                E 
     dT°  =  D. 

12 
38.18 

18 15 
84.7 Variable 

9.3 
2.2 Ci.                             Cu. 

n-  a. 

13 

38.06 
17.8 

23.5 
14.4 84.8 W 9.5 6 Ci.                             Cu.,  Fr.-N.             ^   n.  a.  =°  p. 

14 35.96 
18.9 15.6 78.3 E 

8.7 

8.5 
Ci.-S.                SE S.-Cu.,  Cu.      NE 1 £L  a.  =°  p. 

■    15 

32. 10 18.2 
22.1 16.4 

82.3 
E 20.3 

10 

Ci.-S.,  A.-S. S.-Cu.           ENE 

6.6 

#°  a.  p. 

16 
32.05 18.2 

22 
16.5 

96 

ESE 
24.2 

9.5 
Ci.-S.               NE Fr.-N.              SE 

7.6 

=  d  a.  #  =°  p. 
17 33.07 

17.6 21.6 
16 

91.3 E 24.9 8.8 A.-Cu.         SbvW 
Cu.,  Fr.-N.    SSE 

3.6 

•°  r^p. 

18 33.98 
17.4 

20 

15.6 96.2 
E,  S 17.5 

9  8 
A.-Cu.             SW Fr.-N.                 S 

.3 

do  p. 

19 34.38 17.1 22.5 14.5 82.3 
SE  quad. 17.7 

4.2 
A.-Cu.             SW Cu.                      S 

na. 

20 
34.60 17.2 23.8 

14 

82.2 SE  quad. 

-18.3 

5.8 

A.-Cu.           SSW Cu.                  SSE 
n  a.  =  p. 

21 
35.84 

17.3 22.4 15 
87.5 

S,  SE 

18.6 
3.8 

A.-Cu.                  S Fr.-Cu.               S 
n.  a. 

22 
36.68 

18 
15.6 91.6 

SE 

12.5 7 

Ci. 

S.-Cu.           SSW ii2  =o  a.  =  yo  p_ 23 

36.94 
18.3 15.9 

93.5 
Variable 

7.1 

7.5 
Ci. Cu.                      S 

Ii2  a.  =  p. 

24 37.06 17.6 23.2 14.9 93.7 Variable 10.9 
7,8 

Ci.                              S.-Cu.              NE 

31.2 

=^£L2a.£-^O02p^ 

25 
37.03 17.2 14 

81 

E 
17.4 

3.5 
A.-Cu.                 S  i  Cu.                     E 26 

36.93 
16.8 22.7 13.5 78.2 ESE 

19.9 
4 A.-Cu.           SSW  1  Cu. 27 

37.30 
18 

,  24 

14.7 66.5 E 
18.2 

4.5 Ci.-Cu.      SEbvE  \  Cu.                         !   
28 

37.42 17.7 21.4 15.6 77.8 E 14.6 
9.5 

Ci.-S.                       1  S.-Cu.,  Cu.                29 
37.59 17.2 

22.3 
14.6 82.8 E 

15.2 

9.2 

A.-Cu.                     1  S.-Cu.              NE  ].    __. 

—  P- 

30 

Mean 

Total 

37.94 
16.5 22.1 13.6 76.2 E 21.7 

1.2 
Ci.                              Cu.                             

|=P. 

1 636. 04 17.8 
22.3 

15.2 
86 

17.6 

7.1 !  81.  3 

i 

VIGAN. 

[0  =  17**   34'  N;  X  =  120°  23'  B;  barometer  above  sea,   20  meters;   gravity  correction  not  applied,    —1.61   mm.] 

mm. 

°C. 
°C. 

°C. 

Perct. 

0-12. 
0-10. 

1 mm. 

1 759. 49 
27.8 

32 24.2 75.1 Variable 1 1.3 
Ci. 

;  Cu. 

=°  a.  07  p.             1 

2 59. 27 

27 

31.9 

23 
80.8 Variable 

.8 

0 Ci. 

\  Cu. 

n  =°  a.                  i 

3 58.93 27 31.5 23.3 83.8 NW  quad. 

.7 

2.3 

Ci.,  A.-Cu. 
Cu.                   NE 

Kp  112  =o  a. 4 58.11 27.8 
32.9 

23 77.8 
NNW 

.7 

0 Ci. 

i  Cu. 

ii=°a. 
5 58.04 27.9 

32.5 
24 

70.3 
N  quad. 1.5 2.2 

Ci.,  A.-Cu. 
Cu. 

^=°a. 

6 57.49 28.6 34.3 24.1 63.6 
NE 

2.3 
2.7 Ci.-S. 

;  S.-Cu. 

a?  a. 

7 55.15 
27.5 

30.6 

26 
67.9 

NNE 
2.3 

9.5 Ci.-S. 

1  S.-Cu. 

dp. 

8 54.67 30.2 35.6 26.5 65.2 
ENE 1.7 

8.3 Ci.-S. 
1  S.-Cu. 

d°a.  <^°p. 

9 58.14 
27.6 

32 
25.6 86.2 Variable 

.7 

9.5 Ci.-S. 

'  Cu.-N.     NWbvN 

.3 d  a.  p. 

10 59.96 
26.4 

31.3 24 
86.9 

Variable .8 

5.7 
Ci.-S. 

'  Cu.-N.                N 

ci°  O  p. 

11 60.38 

26 

31.9 
22.6 85.8 

SEquad. 
.8 

3.2 

Ci.-S. 

Cu. 

8.1 

O  •?• 
12 60.63 

26.9 

32 

22.4 80.2 Variable .8 0 Ci. 

Cu. 

13 60.43 27.6 
32.7 22.4 68.2 Variable .7 0 

Ci.,  Ci.-S. 

Cu. 

=oa. 

14 
58. 13 

26.8 
30.9 24 69 

N,  NNE 1.5 6.3 
Ci.-S. Cu.,  S.-Cu. 15 54.14 25.4 

29 
23.4 

82 
NE  quad. 2.8 9 Ci.-S. 

N. 

.5 
d  a.  p.  r-  a. 16 53.20 

26.8 
31 

24 

83.5 
Variable 

1.2 

8.8 Ci.-S.,  A.-Cu. 
Variable 

25.5 

•  0°P. 

17 53.98 
27 

31.7 
23.5 83 Variable 

.  / 

2.3 

Ci.-S. Cu. ^  ̂ °p. 18 
55. 54 26.6 30.3 23. 2 87 N 1 8 Ci.-S.,  A.-Cu. 

:  Cu. 

9.9 

0#P. 
19 

56. 24 26.1 
30 

22.6 

184.2 

N  quad. 

.8 

3.5 Ci.-S. 
Cu. 

=^  a.  d  p. 

20 

56.60 
25.9 

31 22.2 85.5 
Variable 1 3.8 

Ci.-S. 

:  S.-Cu. 

=o  a.  d  Q7  p. 

21 
57.67 26.7 31.3 

23 

82.7 

Variable .8 3.8 Ci.-S.,  A.-Cu. \  Cu..  S.-Cu. 

=°  a.  d  q7  p. 

22 58.79 

27 

30.4 
24 

83.3 
SW  quad. 

1.2 
4 Ci.-S.,  A.-Cu. i  Cu.                 SSW 

d  <°p. 23 

59. 62 

26 

29.5 23.6 87.2 Variable 
1.2 6.2 

Ci. 

■  (^u.-N.,  Cu. 
da.  <°p. 

24 59.62 25.8 29.8 
22.4 

83.8 
N 

1.5 

.5 Ci. 

:  Cu. 

=°a.  <^°p. 
25 

60.05 26.4 
31.3 

22 
82.6 

NE  quad. 1.5 0 

Ci., A.-Cu. 
Cu.               ENE 26 59.80 

27.8 
31.9 24 

48.4 

NE  quad. 1.3 0 

Ci. 
:  Cu. 

07  p. 

27 59.94 26.7 31.7 
22.6 

65.1 

N  quad. 
1 

.7 

A.-Cu.,  Ci. 

:  Cu. 

=o  a.  o7  p. 

28 
59.81 26.3 31.3 22.4 

79.2 
Variable 

.8 

2.5 

Ci.-S. 
:  Cu..  S.-Cu. 

='^  a.  o7  p. 

29 60.09 26.9 
30.5 24.4 

70.5 
NE 

1.3 6.7 
Ci.-S.,  A.-Cu. 

i  S.-Cu. d  a.  vP  p. 

30 

Mean 

Total 

60.56 
27.8 

32.9 24.3 55 NE 1.3 0 
A.-Cu. 

\  Cu. 

758. 15 

27 

31.5 23.6 76.1 

1.2 
3.7 

: 
44.3 

1               1                           '■ 
1  From  five  observations. 



METEOROLOGICAL   BULLETIN. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

TUGUEGARAO. 

[</)  =  17**  36'  N;  X  =  121**  40'  B;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,   —1.61  mm.] 

427 

Day. 

Temperature. 

-a 

li 

r 

Wind. Clouds. 

Miscellaneous. 

1 
a 

S 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

I 

Upper.                     Lower. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 12 
13 

14 15 

16 17 

18 19 20 

21 

22 23 
24 
25 26 

27 28 

29 
30 

Mean 

Total 

mm. 

760. 56 
59.99 
59.63 
59.05 

59.20 
59.30 
58.16 
57.50 
58.50 
60.06 
61.02 
61.85 
61.71 
59.55 
55.68 
54.79 

55.34 
55.70 
56.61 
57.24 
57. 90 
58.38 
58.88 
60.22 
62.37 

26.5 
26.3 
26.6 
26.9 
26.2 
26.5 
24.4 
26.2 
27.6 
27 

26.9 
25.9 

25.5 
24.7 
24.5 
26.4 
26.1 

26 
24.5 

24.6 
26.1 
27.4 
27.3 26 

23.4 

33.4 

33 32.5 

33.2 
31.5 
32.3 
25.8 

31.9 
33.8 

32 32.7 

31.3 
31.5 
27.3 

25:4 
31.6 
31.1 

34. 
26.7 
30.7 
33.3 
34.3 
33.5 

31 25.8 
27.7 

28.7 

28.2 26 

,27.1 

23 

22 
21.5 22.3 

22.2 
22.6 
23.1 

22.6 
23.5 
23.6 
23.5 
21.5 
20.6 

22 23 
22.9 
23.5 22.5 
22.3 

22.2 
21.2 
22.2 
23.5 
22.7 

21.4 
20.2 
20.6 
21.3 
21.3 

Per  ct. 
84.5 

82.7 
81.7 
79.8 

84.7 
86.3 
95.5 
90.5 
84.8 
86.7 

85 
83.1 83.4 

90.2 
92.4 

90.2 
88.2 
87.2 
94.7 
89.7 

84 81.8 

85.8 
83.5 
80.3 
77.8 

84.2. 
90.1 
90.7 

SE 
NW 

NW 
NW NW 
NW 
NW 

NW 
•       SW 

SE s,  w N,  NW NE 
NE,  NW 

NW 

NW 

SE 
SW NW 
Calm. 

SE SE,  N 
NW,  N 

NE NE 

NE 
NW 

SE 
NW NW 

0-]2. 

0.3 
.5 
.3 
.5 

.7 

.5 

.2 

.2 

.2 

.2 

.3 

1.2 2.3 

.7 

.8 :l -g- 

.3 

.5 
1.3 2.3 

1.3 
.3 

.2 

.7 

.5 

0-10. 

6.5 4.7 

5.2 
5.3 
6.3 

8 
9.7 

8.8 8.5 

6.2 
6.2 5.3 

6.3 8.5 9.7 

8.2 7.3 
7.8 
9.3 

6.7 
4.3 

4 
4.3 

7 7.8 

8 

6.3 9.3 

9.2 8.8 

Ci. 
Ci. Ci.-Cu. 

Cu.,  Cu.-N.  E,SE 
Cu.           SE,  NE 

Cu.-N.,  Cu.        E 
Cu.-N.           ENE 
Cu.-N.,  Cu.     NE 
Cu.-N.           ESE 
N. 

Cu.-N.                E 

Cu.-N. Cu.-N.              SE 
Cu.-N.              SE 
S.-Cu.              NE 

Cu.,Cu.-N.NW,N 
Cu.-N.                N 
N.                        N 
Cu.-N.              SE 
N.                      SE 
Variable 
N.                    NW 
Cu.-N               NE 
Variable     SE,  S 

S.-Cu.                 N 
N.-cf.              SW 
Cu.-N.              SE 
S.-Cu.              NE 
S.-Cu.    NEquad 
S.-Cu.          SE,  E 
Cu.-N.         N,  SE 

Cu.-N.                N 
Cu.-N.                N 

mm. 

55.3 
26.4 

"I'e' 

10.9 
67.6 11.4 
4.6 

25.4 
24.1 

___ 
37.8 

19.1 

112  a. 
ny  =  a. n.^  a. 

Ii2  a.  d  p. dp. 

a?  a.  d  p. 

•  a.  p.  d  a. 
•  a.  p.  0°  <  p. 

d°a. 

ii2  =  a. 112  a.  oo  d  p 

•  a.  d  a.  p. 

•  d  a.  #=  p. •  a  p.  d  p. 11  =°  a.  #  dp. 

#a.  p. •  d  a.  #2  p. 

^  112  =  a. 

JOL^  =°  a.  O  p. 

xi2  =  a.  07  p. 

112  a.  J  d2  p. 

n  a.  viy  p. 

•  d  a.  p. A3  n.  A  d  r» 

Ci. 

Ci.-S. 

Ci.-S. Ci.-Cu. 

Ci. 

Ci.-S. 

Ci. 
Ci. 

Ci.-S. 

Ci.,  Ci.-S. Ci.-S. Ci.-S. 

Ci.-S..  Ci.-Cu. 
Ci. 

Ci.,  Ci.-S. 
Ci.-Cu. 

62. 69     23. 8 
62. 23     24. 2 
61. 89     24. 4 
62.50  1  22.8 
63,27     23.5 

Ci.-Cu.,  A.-Cu. 

Ci. 

20.4  1     85 
Ci.-S. 

3.6  i  da.  #d  p. 

759.39     25.6 30.6 22.2       86.2 

.6  1            7.1 

306  3  i                                    1 
. . 1 

APARRI. 

[0  =  18°  22'  N;  X  =  121°  34'  E  ;  barometer  above  sea,  5  meters,  gravity  correction  not  applied,   — 1.57  mm.] 

7nm. °C.     °C. 

°C. 

Per  ct. 
1 

[Km.  p.  h. 

0-10.      \ 
mm. 

1 760. 92 26         31 
22.  H 

81.8 Variable 1          6.1 
1.8 A.-Cu. 

Cu., Cu.-N 

SE,  E 1 
n  a.  #o  p. 

2 
3 
4 
5 
6 

60.48 
60.14 
59.79 
60.03 
60.20 

26.3 
26.2 
26.4 

26 
25.2 

29.4 

30 
29.9 
29.8 

29 

22.6 

'22.9 

23.2 
23.1 22.1 

81.5 
84.5 
84.8 
84.5 
88.8 

i      ENE,  S 
NE 

NE NE,  ENE ENE 

7.4 4.9 
6.1 

11 20.7 

0 
1.8 

.2 

2.2 9.5 

Ha. 
Ha. 

na. 

Ji-  =°  a.  #  p. 

#  ̂ a. 

Cu.-N. E 

E 
ENE 

41.7 Cu.-N. 
Cu.-N. 

N.,  Cu.-N. 
7 58.72 

25.3 27.5 
22.5 89.3 ENE,  SE 12.6 

10 

S.-Cu.,  N. 

E 

27 

#  a.  p. 8 57.83 25.5  1  29 

23.1 

87 Variable 
7.3 

9.2 
A.-Cu. 

SE 

S.-Cu. 
E 23.4 

•  a.  p. 9 58.81 25.4 30.8 
23 

90.7 S 5.6 9.8 Ci.-S. W 
S.-Cu.,  N. 3.3 

•  a
.  "^

 

10 

60.37 26.6 31.9 
23.8 84.7 NE,  SE 

4.5 Ci.-Cu. 
E 

S.-Cu.,  Cu 

-N. 

11 
61.32 

26.1 29.8 23.5 
85 NE 3.7 

2.3 
Ci. E Cu.-N. 

SE 

18.5 
-CL  •  a.  <;  p.          1 

12 
62.31 25.8 

29 23 

84.7 
NE,  E 6 

3.3 
S.-Cu.,  Cu. 

-N     E  1   

13 
14 62.36 

60.36 

20.6 

'm  3 29 

27.5 

22.4 

23  6 
84.2 

75  7 NE  quad.- 
NE 

9.2 5 
9  7 

Cu.-N. 

Cu  -N 

E 
NE 

ENE 

5.1 
6.9 

91.1 

•°p. •°  a.  p. 

•  a.  p. 

15 
57.20  i  25.2 26.7 23.2 92.4 ENE 20.2 

10 

N. 

16 

55.45 
25.7 28.7 

23.5 
90 

ENE 18.5 8.5 
A.-Cu. 

S 
S.-Cu. 

SE 

1.8 
•  a.  <  p. 

17 
55.34 26 30.7 

23.9 
86.7 SE,  E 

0.4 
7.3 

A.-Cu. 

s 
S.-Cu. 

S  ,    2 

H  =°  a.  #  p. 

18 

55.91 26.1 32.5 
23.2 

85.2 
SE 

10.6 

6.8 

Ci. 

s S.-Cu.,  Cu. -N     S  1110.6 

•  ̂   p. 

19 
56. 98 24.2 25.5 

22.5 

89.2 NE 
21.6 

10 

N. 

NE  !  91.2 

#2  a.  p. 
20 

57.  62 
24.7 26.5 

22.4 

89 

NE 9.8 

A.-Cu. 

s 

N. 

NE     49.5 
#  a.  p. 

21 

22 
23 
24 

.    58.14 
58.75 
59. 38 
60.96 

25.4 
26. 2 
26.6 
24.7 

31.2 
31 
29.5 
27.5 

22 22.6 

24.4 22 

86.5 
86.7 

85.2 
85.2 

S 
Variable 

NW  quad. NE,  NW 

9.8 

6.2 
9.1 

14 

1 
0 2.8 

8.7 

Cu. 
S  ̂   H  a.  =°  a.  p.          i 

-Q  a.  oo  ̂   p.         1 
H  =°  a.  r^o  p.      i 

0°  a.  #  p. 

.#a.  pa.  p.            I 

___:__::::::::::: A.-Cu. 
A.-Cu. s 

E 
Cu.-N. 
N. 

s 
NE 60 25 26 

63. 42 
63.27 

23.9 
24.4 

25.4 
26.9 

21.6 

21.6 

75.2 73 
NE 

NE 

22.8 

14.5 

10 

9 
Cu.-N. S.-Cu.,  Cu. 

NE 

N     E 
1.6 

27 
62.  62 

24.7 
27.5 

21.5 
78.7 NE,  ENE 

11.8 
5.5 

A.-Cu. S.-Cu. 
E   

oop. 28 

62.24 
25 

28.3 23.1 
83.7 

Variable 8 7.7 
S.-Cu.,  Cu. -N.   E  1  29.3 

•°  a.  •  p. 

A  a.  m°  n. 

29 
63.07 23.4 25.4 21.6 90.2 Variable 3.4 10         S.-Cu.  N. 

E  1     6.8 
30 

Mean 

63.79 23.8 26.4 
21.4 

83.5 ENE 
12.8  i 

10     1 

S.-Cu. 

E  1  16.9  i  #a.  p.    ̂                1 
759.93  1  25.4 28.8 

22.7  • 

84.9 

10.8  1 

6.2 

•            1 

i 
1 Total   1   1   1 

1 
i 

503  7  j                                    1 :            ! • ' 1 



428  BULLETIN    FOR   NOVEMBER,    1909. 

METEOROLOGICAL  DATA  FOR  THIRD  AND  FOURTH  CLASS  STATIONS. 

JOLO. 
[</>  =  6*   03'  N;  X  =  121''    00'  E] i 

ISABELA,  BASILAN. 

[0  =  6°  22'  N;  X  =  121°  58'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^|a 
Miscellaneous. 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

^  c  a 

03-^  "« 

Miscellaneous. 

in 03  P :^a 
a 
03 

a 
ft 

a 

03
* 

a 
ft 

•^a 

03  3 §a 

ai 
sa a 

03 

0 

a 
ft 

a      a 03             ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 13 

14 15 

16 

i        17 18 

1        19 
20 
21 

22 
23 
24 25 

26 

27 28 
29 

30 

Mean 

Total 

°a 

30.8 
31.3 
32.2 
32.4 
30 

31.5 

32 
29.4 
31.6 
28 
29.5 

30.4 31.3 
29.9 

32 31.6 
31.1 
30.4 
30.8 29 

31.8 
31.8 
31.8 
31.5 

31.6 
31.2 
30.5 
31.3 
32.9 

32.6 

°a 

23.1 22.5 
22.9 
22.3 

22.6 
23.6 
22.8 
22.3 
22.1 23 

22.1 
22.4 
22.1 

22.4 
23.3 
23.5 
25.1 
22.5 
21.7 
21.1 
22.1 
22.6 
20.5 
20.9 
21.8 
21.6 
21.1 
21.] 
22.1 

22.2 

Ret. 
88 
96 
91 

97 95 

93 
92 

92 92 

92 97 
97 
96 
97 

84 94 
87 

91 

95 
94 
94 
97 
92 97 

94 96 

96 
97 
97 93 

p.ct. 
76 

91 
70 

87 81 73 

67 

93 

66 
88 

87 79 

81 

88 

81 
74 73 

75 
69 

81 66 
71 

86 

76 

70 
71 
73 

68 43 

65 

0-10. 

8 
7 
8 
8 
9 
9 
8 
7 
8 
9 
9 

10 
9 
9 
10 
8 
8 
9 
9 
7 

I 
6 
8 
8 
7 
8 
8 
7 
9 

0-10. 

7 
10 
8 
9 10 

9 
7 

10 
9 

10 10 
8 
9 

10 
9 
8 
7 
9 
9 

10 
7 
9 

10 
9 
6 
6 
9 
7 
9 
8 

mm. '"3'3" 

14.2 

14 

'19'"
 

4.1 

27.4 

31.2 "7:6' 

17 3.8 
1.5 2.8 

5.3 

'T.Y 

6.1 

1l7
' 

5.8 

2 2.5 

17.5 

ii=a. 

•  a. 

112  a. 1 

•  dp. 

•  p. 

^  p. 

n  a.  • 

T^a 

na.^ 

•  a.  d 

n  =  a 

d^^p 

•  a.  <^ •  a.  ̂  
ii  =  a 

ii  =  a ^•a 
na.  # 

iiLd  a. 

na.  i 

n  #  a 

n  •  a 
n.  =  SL 
n.  =  si 

n.  =  8i 

n  =& 

•  p. 

>p. 

a.  p. 

a.  p.d^p. I.  •  d  p. 
a  p. 

•  a.  p. 
dp. 

'p. 

Sp. 

dp. 

p. 

•  dp. 
op. 

•  a.  p. dp. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

1        20 

21 
22 
23 

24 

!        25 
1        26 

27 

1        28 \        29 

30 

°c. 

29.3 
31.3 
30.3 29.8 
28.8 
28.3 

31.9 

31 30.1 30.9 28.8 

30.3 29.9 
29.3 29.8 

31.1 31.8 29.1 

30.8 30.3 
30.8 
32.3 

30.8 30.8 

30.3 
32.7 

29.8 
30.6 

1  30.8 
32.6 

22.  b 

23.2 
23 

23.2 23 
22.5 
22.5 

22 

21.7 22.5 

22.7 22.5 23 

23 
23 

22 
22.4 22.5 
22.5 21.5 

22. 3 

22 21.4 
22.2 
21.5 21.5 
21.5 
21.8 
21.5 

21.5 

P.ct. 
97 
93 
96 

97 

92 
94 

91 

97 

96 

96 

96 

100 

98 
96 

92 

97 

96 
91 
99 

97 

97 
96 

96 

96 

91 

96 
96 
98 

96 
96 

P.ct. 80 

74 

73 

75 

81 

92 
71 

87 

86 
92 

79 

75 

78 

94 

88 

68 
67 

79 

81 

74 

82 

73 
71 

80 

88 

69 
96 
84 

78 

60 

0-10. 

6 

10 
10 
10 

10 
10 

10 

10 
10 

10 

10 
10 

10 

10 
10 
5 
3 
3 

10 

4 

10 

3 
1 
8 

10 
10 
6 

10 
10 
10 

0-10. 

6 
9 
6 
9 

10 

10 

10 

10 
10 

10 
10 
10 

10 
10 
10 
9 
7 

10 

10 
9 

10 

8 
9 

10 

10 

5 

10 
10 
10 

4 

mm. 1.5 

2 

"s~s 

12.4 
14.7 
1.5 

16.5 5.6 4.6 

22.9 

'  2^5" 
36.6 
2.3 

~K2 

'I's' 

'""8~ 

34.5 

n  •  a. 

na.  pp. 

d  a. 

£  a.  p  p. 

•  a.  d  a.  p. 
•  d  a.  p. 

d  p  a, 

ii  •  a.  /•°  d  p. 
n  a.  •  d  p. d  a.  p.  •  p. 

n  ̂ 2  a.  d  p. n.&. n  a.  p  p. 

n  p  a.  /-o  •  p. 

p  a.  •  a.  p. 

n  a.  <|  p. 
n  a.  <^  p. 

=°iia. 

n.  a.  •op.. 
n.  0  a.  p  r^  p. 

=°  n  a.  T  P- 

=°  n.  a. na.  <  p. =  11°  a.  p  p. 

na. 

na.  •^TP. d  a.  T  P- 

n  a. 

=  ii  a. 

31.1 22.3 93.8 75.6  1    8.2  1     8.6      Mean 

Total 

;  30.  5     22.  3 95.6  1  79.2       8.3 

\-- 

1 250.7 
ill. 178.1 

i ,"    i      1      !      i      r 
1                                                                                                                         1 

ZAMBOANGA.                                                  j                                                         DAVAO. 

[0  =  6-  54'  N;  X  =  122<»  05'  E]                                |                              [^^=7°   01'  N;  X  =  125'>   35'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. 

Cloudiness.  ] 

1 

ih 

0^03 

0^ 

Miscellaneous. 
Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

2^ 

11  a 

2^" 

Miscellaneous. 

03  S si a 03 a 
ft 

a 
03 
CO 

a 
ft 

•^a 

03  P 
i^a 

•ia 

^a 
a 

03 

a 
ft 

a 

c3 

a 
ft 

1     1 2 
i          3 

1          4 
i          5 ■          S 

7 
8 
9 

1        10 
!        11 12 

13 
14 
15 

:        16 \        17 18 

19 20 

21 
22 23 
24 
25 
26 
27 
28 

29 30 

°c. 

28.7 
31.1 

30 28.9 
27.5 
27.8 

29.4 
29.7 
30.2 30.5 
29 

29.7 
29.7 
27.9 
27.9 
30 

30.4 28.3 
29.8 
29.5 

29.7 
29.7 
29.4 
30.1 
30 
30.6 
29.1 
30.8 
29.4 
31.8 

°c. 

23.4 
23.2 
21.8 
22.9 

24 22.7 

22.4 
23.3 

22.4 
23.2 
21.2 
22.8 
22.9 

22* 

20.1 
23.1 
23.5 

24 22.8 
22.4 
22.4 
22.5 

22.5 
23.2 
22.5 
22.7 
22.4 
21.9 
23 

!  22.5 

P.ct. 
89 95 

88 90 

89 
86 95 

91 90 

97 
89 
90 

87 89 98 

97 
92 

82 
88 
91 
93 

93 
91 

89 
84 84 95 

90 
88 
86 

P.ct. 
83 
83 
77 
77 

89 98 
87 99 

84 92 
80 
72 79 

94 93 

76 
66 
83 68 
73 

78 
76 66 

80 

87 65 80 
77 
73 

74 

0-10. 

6 
9 
7 
8 
9 

10 

10 

7 
3 

10 

9 
2 
3 
9 
9 
3 
3 
8 

10 

3 
8 
4 
3 
7 
8 
8 
7 
9 
4 
4 

0-10. 

8 
8 
7 
9 10 

10 
9 10 

10 

10 9 
6 
8 

^r 

8 
7 

10 
9 
8 
9 
6 
3 
8 
9 
5 
8 
9 
7 
6 

mm. 

8.6 8.9 

"i"3" 2.3 

19.6 
1 
3.8 2.3 

2.3 

2.5 

18.5 
40.4 

"e'.'i 

3.6 

"~'~s 

11  =  •  a. 
^  n.  =°  a.  •  p. 
n  =  a.  d°  ̂   p. 

C  a.  p.  d°  p. 
•0  ̂-  P-. 

=°  a.  p  d  p. 

•°  a.  d  p. 
d°p. 

=°a.  d°a.p. 

-CL  =  a.  Op. 

n  =  a.  <,  p. •°  a.  p  p. 

p  ̂   a.  p  0  p. 
=  a.  0  ̂   r^  P- n  =  a.  r^  p. 
11°  =°  •  a.  d  p. =°  a.  •  T  ̂   p. 

-Q.  =  a.  0  <C  P- 

Tii°a.  dO°^< 
n.  =  a.  0°  P- .a  =  a.  ̂   p. 

-a°=°a.O°^<P- 
=°  a.  •  vi/°  p. 
n.°  =°  a.  d°  p. 

jcl  =  a.  u^  p. 
n  =  a.  d°  vi/  p. n  a.  d°  0  p. 

ii  =  a. 

1 
2 
3 
4 
5 
6 

8 

1        10 

1        11 

!       12 

13 

It 
16 
17 

18 
19 
20 

21 
22 
23 
24 
25 
26 

27 
28 

29 

30 

Mean 

j  Total 

°(7. 

32.1 

31.2 32.1 

30.6 31.5 

31.2 
31.2 31.3 
32.1 
29.7 29.9 
32.2 

30.1 
32.2 

31.6 

32.9 32.5 
31.7 32.8 
32.4 

32.1 
31.5 
32.2 32.6 
32.7 

32.7 
32.2 28.4 
31.2 

83.2 

°c. 

22.6 
22.7 

22 

21.9 
22. 5 
22. 6 
22.9 22.5 

23 

*  22.  5 

21.6 

22 
21.9 
22 

23.2 22.2 22.5 
22.8 

21.8 

21.2 21.7 

21.7 
21.9 21.7 

22.9 

i  21 

21.7 

21.6 
1  21.7 
\  22.5 
1 

P.ct. 

96 
96 

99 

97 
97 
97 

98 

97 

98 

98 

96 1  98 

i  99 

97 

96 

97 

97 

95 
96 

96 

96 
96 

97 
96 

96 

94 
96 

96 

j  87 

1  95 

p.ct. 
71 
76 

71 
76 
75 
75 

76 

72 

69 

82 

70 
60 

70 

72 

71 

69 
64 
66 

64 

63 
62 

65 

i  64 

j  62 

;  62 

;  65 

1  61 

1  94 

i  69 

,  68 

0-10. 

8 
8 
7 
8 
9 
8 
8 
6 
5 
8 
5 
7 
8 
5 
6 
5 
5 
7 
8 
7 

6 
5 
6 
6 
6 
5 
s 
9 
8 

0-10. 

7 
7 
7 
8 
9 
8 
7 
5 
6 
8 
8 
8 
6 
5 
6 
6 
5 
7 
8 
6 
8 
7 
6 
5 

6 

8 
7 
8 

mm. 

18.5 

14.2 

'l0~9" 

'2i'8' 1 

50 

13.5 

"17""
 

T  d  p. 

•°  a.  T^  p. 
T'  •^  p. 
•°P. 

i  P- 

•°a. 

•  ̂P- 

•'  r^  p. •^r^p. 

•°T^P. 

Tp- 

0  dp. 

T^°P. 
Mean 29.6  i  22.7  ,  90.2  ,  80.3 6.7  i    8.2  !   31.7     22.2  1  96.3  i  69.5       6.8       6.9  |   

Total i             1             ■ 
1 

125.6 
i            1            i 185.6 

1             i             i 1 i             i 
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COTABATO. 

[</,  =  7«   13'  N;  X  =  124°  15'  B] 

CAGAYAN,  MISAMIS. 

[(/.^S**  29'  N;  X  =  124<»  38'  E] 

Day. 

Tempera- ture. 

Relative 
humidity. Cloudiness. 

si 

Sea 

.a~o=s 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

03  P 

sa 
a a 

ft 
a 

03 

a 
ft la 

^a 

a 

03
* 

a 
ft 

C<1 

a 

03
* 

«o 

a 
ft 

■5.^2  CO 

Miscellaneous. 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 
14 15 

16 17 

18 19 

20 
21 

22 23 

24 25 
26 
27 
28 
29 

SO 

Mean 

Total 

31 
31 30.6 
30.2 
27 
27 
28 
30.2 
30.5 

30 
29.2 

30 30.8 
29.2 

30.2 30 

30.1 
29 
28.1 

30 31.3 

31 31.6 
32.4 

31 
31.6 
31.2 
30.3 

31 32.6 

22.1 
24 

22.6 
21.4 
23.2 

"23^2" 22 
21.6 
23.2 
21 
20.1 
22 
22.5 
22.6 
21.3 
22.1 

21.6 21.6 
21.6 

21.2 20 

21.8 

21.4 
20.5 20 

22.3 
21.8 
21.5 

20.6 

P.ct. 93 
95 
93 
93 

93 95 

94 
96 
93 
93 
93 

92 
93 
93 

93 
93 
93 93 
93 

91 
94 
93 

87 93 
93 
93 

93 
93 93 

93 

p.ct. 

75 
71 70 

73 77 

90 
77 

72 66 
70 
72 75 
70 

79 78 
75 
66 

83 

82 

72 
65 

59 60 
59 
60 
66 
71 
74 
65 
59 

0-10. 

10 

10 4 10 

6 
10 
9 

I 
10 
8 
4 
4 

10 

10 8 
9 
3 
6 

? 
10 
3 
4 
3 
4 
2 
6 
9 
4 

0-10. 

10 10 
8 
4 

10 
10 4 
6 
6 
6 
9 
6 
6 

10 4 
6 

10 

'I 

9 
6 
6 
4 
5 
3 
5 
3 
7 
9 
3 

mm. 
2.5 

5.1 3 

40.6 

10.2 
2.5 
7.6 

2 

"1072" 
9.7 

39.4 

"~7r6' 

1.3 

'17^8" ______ 

7.6 

______ 

•  p. •>■ 

^Ndp. 

•  dp. •^  a.  p. 

d  a.  #  a.  p. d  a.  #  ̂   p. =  a.  #  p. 

d  a.  #  p. 

=  a.  d  <,  p. 

n  =  a.  d  p. 

#2a.#d^a.p. 

d  •  a.  #2  p. =  a.  d  a.  p. •°^P. 

ii  =  Ta.#<^p. 

•  a.  p. 

d  a.  r2  #2  p. 
=  a.  u>  p  p. 

=  a.  #  0  p. 
ii  =  a.d#<  p. 

n  a.  ̂ 2  p, n  =  a.  vj^  p. jQ  =  a.  r  p. 

=  a.  0«p. 

<,p. 

n=  a.  T  p. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 

22 
23 

24 
25 
26 
27 
28 

29 

30 

Mean 

31.2 
31.1 
31.5 
31.1 25.1 
25.3 
31.9 

32.4 31.8 

31 29.2 31.3 

31.2 
30.2 
33.2 33.6 
33.1 

32.2 31.8 

32.4 31.7 

31 31.6 31.6 

31.7 
31.5 

31 

29.8 

30.6 

32 

22 

22.7 
21.7 
23.2 
23 
21.7 
21.8 

22.4 22.8 

22.2 21.5 
23.3 
21.8 

22.4 22.3 

22.9 22.8 

22.7 
22.4 

22.4 22.2 
20.7 

21.2 21.1 22.3 

19.7 
21 
22.1 

22 
21.1 

p.ct. 

89 
94 
95 
93 

97 

97 

96 
93 

96 

96 
97 

94 

95 
97 

96 

94 

93 

94 

96 

96 

96 
95 

95 
96 

97 

87 
95 

96 

94 

93 

p.ct. 

69 
72 
65 
76 
96 

96 

73 

66 

79 

70 
77 

72 

71 
69 

70 
68 

80 
76 
74 
66 

72 

70 
70 

65 

66 
65 
71 
79 
74 
64 

0-10. 

9 
10 
8 

10 

10 
10 
8 
7 
7 

10 

10 

7 
7 

10 
6 
8 
9 

10 

9 
9 
4 
2 
1 
1 
9 
3 
2 
9 
9 
2 

0-10. 

8 
8 
8 

10 

10 

10 

7 

■  7 

10 
7 
9 
5 
7 
7 
7 
7 
9 
9 

10 

8 
7 
4 
5 
4 
5 
3 
6 
9 
9 
3 

mm. 
15.2 

"2L8" 
70.1 

9.4 
.1 

10.2 1.8 
6.6 2.5 

13.2 
.1 

3.8 

.8 

.5 

14.5 

.1 

""1^3' 

"2^5' 

-Q.2  =°  a.  0  p. 

•  a.  u;  p. 

ii2=2a.d°Op. 

dr2p. 
•  d  a.  p.  ̂   p. 

•  a.  p.  .^2  p. 

da.  <^  p. 

xi°=°a.©<#p. 

T°  <.  •  p. d  a.  ̂   p. 

nP  ̂ °  a.  <,  p. 112  =  a.  0  #  p. 

do  <,  p. 

^•P. 

•°a.O/'°^2p. 

<  dp. 
T°«^°cl°p. 

n2  =  a.  q^p  ̂   p. 

072  ̂   p. 

jQ2  =  a.  <|  ̂   p. 

-a2  =  a.  ̂   vi7°  p. 

n  =°  0  a. 
112  =  a.  <,  p. 

n.-  =°  a.  •  vi^  p. 

Op. 

©<jP. 

n.-  =  &.KD  p. 

30.2  1  21.8 93  i      71  1     6.7 
6.6  !______ 31.1 

22 

94.7 
72.7 7.2 

7.3 257. 5 Total 174.5 

DAPITAN. 

[<^  =  8°  40'  N;  X=:123*  25'  E] 

BUTUAN. 

C<^  =  8°  56'  N;  X=  125**  32'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^_.S  ̂    Miscellaneous. 
«            1 

Day. 

Tempera- 

ture. 
Relative humidity. Cloudiness. 

03rOco 

Miscellaneous. 

■pa 

03  S SB sa 
a 

03
* 

a 
ft 

a 

03" 

CO 

a 
ft 

05 ga 

si 
sa a 

03 

a 
ft 

a 

03
* 

CO 

a 
ft 

1 
2 

*  3 

4 
5 
6 
7 
8 
9 

10 

11 
12 
13 

14 15 
16 
17 
18 
19 20 
21 

22 23 
24 
25 

26 27 
28 
29 

30 

Mean 

Total 

31.1 
30.9 
32.4 
32.1 
30.8 27 

~3L9" 
33 33.9 
31.7 

"32""
 

32.4 
31 

'33~4' 33 
32.1 
33.2 
33.9 

33 
32.8 
32.3 
31.8 

31 30.4 
31.6 
31.3 

30.2 

22.4 22.5 
22.7 
23.4 
22.6 
22.6 
21 

22.6 

23.5 
22.6 
23 

21.4 
22.5 
22.1 
22.3 

21.4 
22.7 

19.7 
22.1 
22.5 
22  7 
22^3 
22.8 

21.9 
22.6 

24 23.4 
22.4 
22.1 

22.  6 

P.ct. 

91 
91 
90 
91 

97 
93 
93 
95 
95 

96 97 
93 
92 
88 
92 90 

92 
97 
89 
90 

87 
92 
85 
90 
80 

80 
91 90 
83 89 

P.ct. 

69 68 

63 
83 

74 
86 

69 70 

69 68 

85 

62 67 71 
76 

72 
74 
68 
59 

62 

69 
70 
63 

11 
66 
83 
64 75 
70 

0-10. 

9 
10 10 

10 

10 

10 
7 
8 
9 10 

10 
9 
2 
5 

10 
7 
8 
8 

\ 
5 
9 

10 

9 
9 
7 
7 10 

6 

0-10. 

7 
8 
4 10 

10 10 

6 

10 9 
9 

10 
6 
7 
8 

10 
10 10 
9 
6 
6 
5 
7 
5 
9 
5 
6 

10 
8 
9 10 

mm. 
2.3 

19.8 
49.5 
43.9 

60.7 

54.4 

'"i's" 

1 
45.2 

12.4 1.8 

'~¥.l~ 

1.8 

36.6 
"Te" 

1.5 

3.3 
2.3 

15 

1.0 2.5 
29 
2.8 

'28~r 

-CL  =  a. 
•  a.  p.  <,  p. 

•  a. 

•  d  a.  0  p. 

•  da. •  a.  p. 

Op. tip. 
•  p. 

•  a.  p. •  r^a.O<•P. 
=  a.  0  <i  •  P- 

=  a. 

d^p. 

•  p. 
•  a.  d  p. 

•  a.  p. n  a.  i   •  vi^  p. =  a.  vi^  07  <^  p. 

^  p.                      1 

#a.  p. 

•  p- 

•  =  Ta.^  <p. 

•  a.  p.  T  <)  p. 

•  p. 

1 
2 
3 
4 
5 
6 
7 

I 10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 

29 

30 

29 

28.8 28.3 

26.4 

24 
26.5 

30 
29.6 
29.1 
28.3 
27 

27.4 

28 

29.7 
29.6 

30.5 29.3 
28.9 
29.3 

29.6 
29.6 

30.5 
28.2 
28.9 
29.5 
29.1 
28.6 
26.6 
28.1 
29.5 

23.3 
22.9 

23.1 

22.4 21.9 
22.5 

23.5 22.8 

22.7 

23 

22.8 
23 

23 

22.4 

23 

23.3 

23 

23.5 

23.2 
23.4 
22.9 
22.8 
22.6 
23.1 

22 

22.5 

22.4 22.6 22.7 

22.4 

p.ct. 

96 

94 

96 
97 

97 
96 

95 
96 

97 

97 

97 

97 
99 
97 
96 
96 

96 

93 

95 
93 

96 
92 
97 
96 

99 

96 
97 
97 
95 
93 

p.ct. 

75 

75 
75 

90 

94 

93 

74 

74 

77 

84 
81 
90 

81 

76 

71 

73 

76 
74 

78 
61 
73 
71 

84 

83 

71 
75 

77 

86 

77 
69 

0-10. 

7 
7 
4 

10 
10 
10 
10 

10 
7 
9 

10 
7 
8 

10 
4 
8 

10 
7 

? 
5 
2 
3 
6 
7 
9 
6 

10 
10 

5 

0-10. 

9 
7 
8 

10 

10 
10 
7 
4 

10 
9 
8 
8 

10 
10 

8 
8 
7 
8 
8 
7 
7 
7 
7 
7 
8 
7 
7 

10 
10 
5 

mm. 32.8 
"T.l' 

40.6 

244.9 
29.5 21.3 

81.3 

.8 
15.2 
1.8 
1 

35.8 

1.5 
.8 17.5 

.3 

""3' 

1.8 

7.4 

6.6 
3.3 29.7 

'3' 

na.  #a.p.#2p 

#da. 

£1  =  da. 
•  da.#r^p. 
•^  Ta.p. 

#""  a.d  pp. 

n  a.  0  #  p. 

^a.  0#2p, 

T^°P. 

-Q.  d  a.  r3  P°  p. 

•  p°  a.  0°  p. 

-a  =  a.  rS  p  p.  1 
ii=-a.0^^p.! 

©  •  p.    ̂         ! 
-a  =  a.  #°p. 
-Q-=2a.  r^#p.i 

XI  =  a.  d  p. 

n  =  a.  T  p.       ; 
d  a.  p. 

ii  =  a.O^°p.j 

T^a.  r^#p.! -CL  =^  a.  p  <  p.   1 
-^^•a.^:TP- 
ii==a.#a.p. 

-  5-  •-!  p-     i 

n  da.  •  a.  p.      ! n  =  a.  <  p.     ; 
n  =  a.  d  a.  p.     1 

-Q-  =  a. 

11  ̂ 2  a.               ! 31.9 22.4     90.6     70.2       8.1 8 Mean 

Total 

28.6 22.8 

95.9 77.9 
7.5 8  i   

i            j            : 429.2 585. 2 
i                        ̂  i 

1 28  days  of  observation . 
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YAP  (WESTERN  CAROLINES). 

[(^  =  9°   29'  N  ;  \  =  138°   08'  E] 

MAASIN. 

\_(t)  =  10°   08'  N;   \  =  124°   50'  E] 

Tempera- 
ture. Relative 

humidity. Cloudiness. 

n,  24  hrs. 

eginning 

a.  
m. 

■ ! 

Miscellaneous. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

a: 

Day. 
.    .  1    ,    . 

s  ! 

s   \ 

g s a a a a Miscellaneous. 

sa  :  ̂a 
d 
a 

a, 

03 
03 

ft 

■542  <«> 

°a  ■■  °a 
F.ct.l Perct 0-10. 0-10. 

mm. 

°c. 
°C. 

P.ct p.ct. 
0-10. 0-10. 

mm. 

1 29.7  '  23.2 

97      j 96 
10 

10 

1  11.7 

•°  a.  •  p. 

1     29 
23.1 

91 81 

10 10 

7.1 

•  p- 

30         23. 5 86     ; 81 

10 

9 
!    3.8 #a.  dp. 2  1  29.8 

22.6 

86 

:  80 

10 10 

d  p. 

3 29. 2     23. 2 89 

100 
10 10 

i  83.3 
#  a.  p.  T  p. 

3  ;  29. 6  1  22.  6 
91 

;  90 

2 9 
10.9 

pdp. 

d  a.  p.  rii  p. 
4 30. 6     21.  5 

98 
96 

10 

9 

:    8.6 d  a.  #  p. 

4  j  30.1  i  23.2 

95 

!  83 

10 10 

14.2 5 30.3  1  22.4 
95 

8i 

9 9 #°a.  r>o  <Op. i          5  '  29.8  i  23.9 95 

^  81 

10 

10 

97.3 •  a.  /-o  #  p. 6 31. 8     24. 7 96 73 7 0 1 u^a.  <,  °a.p.#°p. ^2<cdOa.#2^ 6     27       1  25.1 
92 

;  90 

10 

10 

142.  5 
•  a./'o^^rii-p. 

7 31. 2     24. 8 
97 

78 

8 

1     6 

21.1 I          7  ̂  28.  2  !  24. 7 96 79 

10 

8 
8 31. 6     23. 8 98 78 8 

i   .9 

.5 

P°^°P. 

#  T  a.  #2  p. 

1          8     29.6  1  24.4 88 78 

10 

3 
9 31. 5     24. 3 

92 
95 3 

!  10 
26.9 

9     29.6  1  23.5 

93 

85 

10 

10 

T^  do  p. 
10 

31.7  i  22.3 98 86 6 

1  10 

7.9 

•""  a  •  p. 

1        10  !  29.2  I  23.8 

95 

1  7<^ 

10 

5 

9.7 

d°a. 

11 
31.4  1  23.8 93 

91 

8 

I     9 

54.6 

#2  a.  p. 
11  ;  28.6 23 95 

86 

10 

10 

16.3 
d2  #0  a. 

12 27.5  1  22.8 98 90 

10 

1     y 

7.9 
#  a.  d  p. 12  :  29 23 94 

!  82 

10 

10 

8.4 

T°PP. 

13 
29.8     24.2 91 94 8 

1  10 
11.4 

p  a.  #  p. 
13  i  28.9 

23 

95 

i  79 

10 

10 

14 30.4     24.2 

92-
 

79 9 
,     8 

:     .3 
dp. 

;        14  '  29.4 

23.1 

91 1  88 10 

10 

7.1 

d2  a.  p. 

15 
30.8  :  23.7 

96 82 

6 

1     9 

:  22.1 

•  a.  p. 
15  :   

24.8 

89 

1  80 

10 

7 16 
30.9  i  23.3 96 81 5 !     5 i  29.5 

•°  O-  a.  •  p. 
16  ;  28.9 

24.5 

92 

1  78 

10 10 

d°a. 

17  :  30.6     23.5 
93 

82 

10 !     4 

;       .5 

do  #o  p. 

17     29. 4  i  24. 3 

92 

1  84 

10 

10 

9.1 
r^  p- 

18     31.2     25.5 
90 92 

8 

i     0 

:     7.6 
•°  a.  #  p. 

18  i  29      I  24.1 
92 

i  79 

10 10 

•  a. 

19  1  31.2  '  24.4 93 

76 

2 

!     3 

0O  pO  ̂ O  p_ 
19  j  29.4  1  24.8 

93 

'  80 

10 

10 
20     31.2  1  24.9 

89 

75 

5 
!     3 

:     1.5 
#a.T°d°^op. 20  I  29.6     24.2 

95 

.  81 

10 5 d  T-  a.  Q7  p. 

21  1  32.  5  !  23.  5 
95 

74 

2 
!     7 

'  11.2 

p°a.  ̂ #p. 

21  I  30      1  24 

92 

i  84 

8 7 4.6 
22  i  32       1  22.  8 

92 
73 7 7 

7.4 

07°  p. 

22  1  29.4  I  23.4 

93 

1  77 

3 6 

23     31.9  '  23.1 

98 
76 7 

:    8 

.8 
•  a.  p.  O-  ̂   p. 23     30      i  22.8 

91 
1  78 

10 8 24 
32.2  ;  22.4 91 

78 

6 0 

'     1 

iia.uy°a7  <°#p. 

24  1  30.6  !  24.8 
88 

i  71 

10 4 
25 

31.7  i  23.5 
96 

74 

7 7 

'    3.8 

pa.,--,odo#°^p. 25  '  30.5  !  22 89 i  76 10 6 5.1 

d2a. 

26 
32       :  23.8 97 

80 

8 7 

4. '8 

^°  a.  p.  •  p. 

26  1  29.4  :  22 

91 

j  79 

10 

8 
T  d  a.  p. 27 

31.3     23.7 93 

75 

9 8 1.8 

p°  a.  p  p. 

27     29.6  !  23 95 

!  73 

10 10 

n.-  a.  u,  <j2  p. 

28 
31.1      24.2 92 81 8 9 1.8 

d^  a.  /^  #  a.  p. 

28     30         22.4 

91 .  88 

10 

10 

d  00^'  p. 
29 

31.9     24 90 

73 

« 8 .8 
#H.pO    <,Op, 29     29.4     22 

91 72 

10 10 

£l  a. 30 

32.2  ,  24.6- 

88 

73 9 8 .8 

#°a. 

30     30.6  i   95 

1  80 

10 10 

11.7 
n  a.  d  #  vi>  ̂   p. 

Meam 31      1  23.7 
93.6 82.1 

7.4 
7.  5 

Mean     29. 4     23. 5 
92.2 

i  80.6 

9.4 1    8.5 Total _  334. 4 
Total 

344 

SAN  JOSE  BUENAVISTA. 

[«2!,  =  10°    44'  N;  X  =  121°    55'  E] 

BORONGAN. 

[<i>  =  ll°    37'    N;    \  =  125°    26'    E] 

Tempera- ture. 
Relative 
humidity. Cloudiness.  ̂   c j 

Tempera- 
ture. 

Relative 
humiditv. 

!    .  ̂  

Cloudiness.  J  c 

Miscellaneous. 

Day. 

Sea 

Miscellaneous. Day. 

sa 

it 
:^a a a a 

■^a ■^i 

a 

a,. 

a   i 

a 33 

p.ct. 

ft 
o3 

ft      :o3-Q«5 

o3  ;=! 

^a 

^a 

ft 

03       ' 

CO          1 

oa 

°a 

p.ct. 
0-10. 

0-10.  \  mm. 

°<7. 
°(7. 

p.ct. p.ct. 

0-10. 

1  mm. 
1 31.6 

22.3 89 73 

6 10          2 

"r«°<°p. 

1 
30.9 

22.6 

97 

72 

2 
6  1  12.2 

=  a.  #  a.  p. 

2 
31 

22 

93 

69 1 7 i 2 
30.6 

22.4 
96 74 

10 

9  i    2.8 

=  #a. 

1          ̂  

30.9 22.2 90 

76 

4 10         

d  ̂   p. 

3 30.7 
22. 4 

96 73 

8 

9  j  25.1 

=  a.  #  a.  p. 

•          4 30.5 23.2 
91 

•  88 

10 

10           2 

•  p. 

4 
29.9 23.4 

97 

80 

10    ; 
9  i  43.7 

•  0  a.  •-  p. :       5 

28 21.6 90 

84 

3 10           2 
•°a.  p. 

5 
27.7 

23.4 

97 91 

10    1 

10     90.2 Ta  ̂ 2  a.  5, 

^f  •2  a.  p. 
i          6 27 24.2 88 

:  95 

10 

10      1155.4 

d  #2  a.  /-  #'-' 

6 26.8 

21.3 

97 79 

10    ' 

10   127.3 

7 26.9 23.3 97 

,  96 

10 

10      !  19.6 

#a.  p. 
7 

30.2 

23.5 

97 71 

10 

5 
17.3 

•  a.  p. 

=  •  a.  T  p. 
8 30.4 

24.1 
95 

78 10 10           1.3 pa.  p.  <:  p. 8 30.4 

22.6 
96 

75 8 7 35.6 
9 31.2 23.2 

9o 
79 10 10          6.1 

•  p. 

1          9 
29.3 

23.8 

97 11 6 9 
30.2 

=  #2  a.  •  p. 
10 

30 
23.4 96 

80 

10 

3         31 

•  p- 

10 

30.6 

22. 9 
96 70 

7 4  !     9.7 =  a.  #  a.  p. 
•  a.  p. 

11 
29.9 

22.5 96 

1  85 

10 

10          1.8 #a.  p.  d  <  p. 

11 

30.7 
23.2 

96 70 

9        ; 6       7.4 

1        12 
30.5 22.7 

96 

!  87 

3 10           5.8 

•  <  p. 

12 
30.1 

23 

96 75 

10 

6  :     6.9 
#  a.  p. 

1        13 

30 
22.1 

93 

'  81 

2 10         10.7 1   •p. 13 
26.1 22.5 

98 96 

10 

10     80. 8 =  a.  #  a.  p. 

1        14 28.6 22.6 
96 

88 

10 

10     ;  33.5 #  d  a.  p. 14 25. 2 
22.2 

97 

94 

10              ; 

10    107.9 
/°a.  #2  a. p. /-p. 

15 

26.7 
22.7 

88 

81 

10 

10       1  13.2 •  a.  p.  ̂   p. 
15 31.7 

22.3 

97 

65 

0 

8  '   

'        16 27.8 23.6 
89 

.  97 3 
10      i  49 

•  a.  p. 16 31.1 22.2 97 

73 

5      \ 

8  :   

J^  =  a. 

i        17 

rO 23.3 
96 

\  84 
10 

10         34.8 #a.  p.  Tp. 17 30.3 

23.3 

96 88 

10 

9  :    1.5 -Q-  =  a.  r3  0°  p. 

!         18 
28 

22 
93 

!  85 

10 

10      :  13.7 

•  a. 

18 

30.1 

23.3 

96 

92 

.3 

9     15 
-^  =  a.  0  •-  P- 

i        19 1        20 
30.8 30.9 

23.4 
22.6 99 

91 

i  79 

1  76 

10 

2 
8          9.9 4     ;   

•  a. 

n  a. 

19 

1        20 

32. 3 
29.3 

23.1 24 

97 

97 
75 
88 

7 

8      ' 

10      
9   

^  =  a.  r^  p. 
•^  =  0  a. 

21 

31 

23.2 
90 

1  87 

10 

10         1.3 

d   1   p. 

1         21 
30.8 

22.  3 
97 

72 4 4 

-Q-  =  a. 

22 
30.1 

22.3 
91 

1  78 

0 10         

<  d°p. 

22 

31.5 
22.4 

97 ^^ 

'>       i 

0 

4.8 

^  =  a. 

i        23 30.9 

22 
91 

'  76 

0 8     :   

Tp. 

23 

30.6 

23.1 

97 90 
9    : 

9 8.1 =:  a.  0  a.  p.  X'  p. 
24 

31.3 22 

91 

■  Tl 

0 
,     6             .8 

dTp. 

24 

30.2 

21.9 

97 

85 
(> 

10 

7.1 

—  a.  0  a.  p. 

i        25 
31.4 

21 
93 65 3 

■     2          
25 

30.1 

22.  8 

97 

82 

9 

8  '     7.4 

•  a.  p.                  1 
1         26 31.9 

20.8 

92 
1  69 

3 
4         

26 

29.  2 

22.  9 

86 

92 

8      ̂  

9  i  96.3 •  /^  a.  #2  p_ 27 27.9 
21 91 

92 

4 10           5.3 
da.  p.  #  p. 

27 

26.  9 
21.9 

97 83 

10 

10  i  34.5 

%-  a.  #  p. 

1        28 

30 22.  7 

91 

79 

10 
lu        

T  d  p. 

28 

25.2 

23 

97 95 

10 10     31 

—  •^  a.  #  p. 

'        29 
80.5 21.8 92 

11 

6 10         £l  a. 

29 

21.1 

98 

72 

8        ! 

5     17 

-CL  =  a.  #  a.  p. 

30 
31.5 21.4 93 70 3 

3         
30 

Mean 

Total 

30.1 
29.  6 

23.1 

22.  7 
97 

96.4 

83 
79.9 

8      1 7.8 

6  1  15.5 

8  !   

•  a.  p. 

Mean 29.9 22.  5 92.5 
80.9 6.1 

8.5  1   

Total   399.2   835.3 
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PALANOC. 

l(t)  —  12°  22'  N;  Xr=123°  36'  B] 

Tempera-       Relative 
ture.         humidity. 

Day. 

i  °c. 
1  :  32.8 
2  81 

3      
4      

9 
10 
11 
12 
13 

14 15 
16 
17 
18 19 
20 

21 
22 23 

24 25 
26 
27 

28 29 

30 

Mean 

Total 

29.6 
31.2 
32.6 

30.2 
32.2 
31.5 
29.2 24.8 

28.2 
31 
31.5 
30.4 
31 
32.4 
30 

31.6 
32.2 

32.2 
32.2 
31.2 
25.8 
30.5 
32.2 

SI  ! 

24.2 
25.5 

24.5 

18? 
24.2 
24.5 
24.2 
24.5 
23.6 

25. 2 
23.6 
22.4 
23. 2 
23.8 
24.2 

23.4 
24.2 
24.5 
24.5 
24.4 
24.5 
24.8 
24 

23.4 
24 24 

23.2 

30.7  i  23.9 

P.  Ct.  \  P.  Ct. 
99      
96     76 

100?  I  93 

96  '  78 
98     75 

Cloudiness. 

0-10. 

6 
6 

&5 

0-10. 

4 

Miscellaneous. 

ROMBLON. 

[</,  =  12*»  35'  N;  X  =  122*'  16'  B] 

30.5 
108.7 

2.8 

.5 

5.6 

96  !  79.9  ;    8.1 

7.9 

50.5 

31 

2.5 

14.7 

8.4 

/"^  •  ̂   p. 

/'°  •  a.  /-  #  p. 

•  a.  /  •  p. 

Tempera- 
ture. Day. 

3.3  j  T 

6.6 ; 
20.6 
1.8 ; 

10.9  I 

p. 

rp. 

#oa. 

•^a 

^B 
Relative humidity. 

25.8 

23.4 
24.2 
24.3 
23.5 

24. 2 

24.4 24.2 
24 
23.8 
23.7 

24.8 24.5 24.8 
23 
22.8 
24.8 23.5 

23.4 
24 

24.2 22.5 

23.4 
24.6 
24 23.2 

  I  22.6 

  I  23.6   i  24.3 

  I  24.1 

P.ct. 

83 
96 

89 

97 
89 

87 

89 

88 

97 

97 

94 
88 
86 

87 

96 
83 

81 

86 
91 
92 

90 
96 

91 

92 

91 

84 

92 

87 

92 
89 

P.ct. 
70 

73 
74 
70 

84 

70 

72 

74 
76 
71 

76 
87 
87 

75 

63 

74 

71 

62 

69 

82 

70 
85 

69 

85 

94 
88 
78 

Mean  |   ;  23.9 

Cloudiness,  i  S  c 

ica 

76.7 

Total 

0-10. 

6 
6 
5 
6 
6 

10 
10 

10 
10 

10 

10 
10 
7 

10 

10 

7 

10 
10 

8 
10 
4 
7 
7 

mm. 
12  A 

.3 
50.3 
3 

\  2.3 

117.6 

;  3.8 

■  1.8 

I  1 

'  61.2 

i     1.5 

130.8 

11.7 4.6 
5.1 

16.5 

.637.2 

Miscellaneous. 

>TP. 

pp. 

>T  <.V 

/-"
 

^a.p./sp.- 

"p. 

/-  •a.  /-« , 

#°  a.  po  p. p  a.  <,  p. 

•  a.  •'  p. 

•P.^ 

52.6 
27.9 
31 

39.1 23.9 
6.8 31.2 

d  a.  p.  #  p. 

•°a.^o#p.    I 
/'•a.p°/Or^p. 

•°  /""  p. 

•  <  p. 
d  a.  #  r-  p. 

p2  a. oo  a. 
^ooa.  <^  p. 

j  oo  d  a.  <,  p. 

I  oo  a.  <^  p. i  oo#2  a.  p2p. 

I  P  a.  O  ©'-^  p. 
I  •°a.  0«=^p.   , 

i  •-  a.  p. 

j  #  a.  d  p. 

I  •  a.  p  <  p.    . 

'  •  a.  •'  p. 

LAOANG. 

[(^  =  12''   35'  N;  X  =  125°   01'  B] 

GUBAT. 

[0  =  12°    55'  N;  X  =  124''   08'  B] 

Tempera-  !    Relative    i  nio„diness  1 2  - 

ture.         humidity,    ̂ ^ouamess.  .^  ̂ 

30.1 
29.4 
29.6 

30.2 28 
27.6 

31.1 
31.4 
31.4 
30.7 
29.8 
29.7 
27.8 27 

31.9 
32.7 

31.5 
30.6 

30.4 
30.2 
31.6 
30.6 

30.2 
30.2 
29.6 

30.1 
29.4 
26.3 

30.1 29.6 

Mean  I  30 

Total  I   

a 

!  03.00 

°a   p.ct.- 
22.3  j  90 
22.4 
22.5 

24.2 
23.8 
23.5 
23.5 
23.6 

23.2 
23.3 
22.5 

23.4 23 

22.8 

23.2 
23.1 
22.8 
23.5 
22.6 

22.7 
22.7 
22. 3 

22. 5 

22.2 
23.4 
23.1 
21.6 
21.8 
21.6 23 

22.9 

97 
97 96 

P.ct. 

74 
74 79 78 

94 
97 
71 

72 71 

81 
93 
76 
96 

94 70 
79 
79 
96 78 

89 
75 

74 
87 71 
92 

81 

0-10.    0-10. 

10 

10 
6 

10 10 
6 
8 
6 
5 

10 
10 

10 

mm. 
9.1 
5.1 
3.6 
5.8 

41.1 

83.8 

.8 18.5 14.5 

8.4 14.2 8.9 

66.8 
94.2 

95.9  I  82.5  !    7.4 

.5 

6.6 

7.6  ' 

52.6  , 

122.7  I 
6.4  ; 

11.7  ' 

24.6  i 

•p- •  P- 

/'°«a.p.  r^p. 
/'°#a./-#p. 

.5   .    Miscellaneous.  .1  Day. 

•  p. 

•  p. 

\  a.  p. 
)  a.  p. >2  a.  p. 

•  P- 
•  a.  p. 

•  a.  p. 
•  a.  p. •'  a.  p. 

•  a.  p. 

#a.  p. •  a.  p. 

Tempera-       Relative ture.  humidity. Cloudiness. 
"S  a  i  -i  a 

03  ?     ̂    .S  P 
sa  I  ;^a 

!  Mean 

i  Total 

°C. 

22 21.8 

22 21.9 
21.5 21.8 
21.8 
21.9 

22 
22 
21.9 
21 
21 
21.2 
21 20.8 
20.9 

21 

21.2 21 

21.8 21.8 

22 

21.8 21 

20.9 
20.8 
19.9 
21 

19.8 

P.  Ct. 

91 
91 

95 

96 

90 
98 
91 
98 
98 
96 

P.ct. 

68 

75 

76 

72 

72 

81 

75 
80 

81 

82 

81 
77 

69 
90 

74 
69 

:  75 

69 

^  84 

83 

81 

0-10. 

6 
7 

10 

10 

10 
10 

6 

10 

4 
5 
5 

10 
10 

5 
4 
6 
6 
7 
5 

3  •
 

7 
6 

  :  21.4  I  94.2  j  79.1  i 

0-10. 

5 
5 
7 
6 

10 

10 

7 
5 
5 
5 

10 

6 
10 
10 
7 
6 
4 

'.SS 
Miscellaneous. 

Pi 

mm. 

2.5 
6.1 

5.1 
8.9 

15.5 

22.4 4.6 

5.6 
3.8 
3.3 

'iT.l' 

26.9 1.8 

.8 

.3 

.3 

.5 

1.8 
1 
4.1 

13.7 27.2 21.1 

2.3 

13.7 

p  a.  #  p. 

d  p  a. 
d  a.  #  a.  p. 

•  P. 

p  a.  #  p.      I /'°a.#a.p./'p.i d#p. 

PP-         i 

•  a.  I 
•°  p.  i 
r-y  a.  d  p.  ! •  a.  p  p.  i 

•  a.  p.  /-  p.  I 

pp. 

•°p. 
r^  •^  p.        I 

dp. 

d^p. 

•  a. 

•  p. 

•  a.  p. 
•  a.  p. 

•  a. 

d  a.  #  a.  p. 
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SUMAY,  GUAM  (Ladrones  Islands). 
CALAPAN. 

[0  =  13» 

24'  N;  X  = 

144** 

38'  E] 
[(* 

=  13'' 

25'  N;  X  = 121*'  11'  E] 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. ^  c  a 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

s§a 

Miscellaneous. 

'i<B 

ai a a a a 

•^a 

u a 

■  a 

a a as  S 
S3 

Pi 

o3 

Oi 

'S-S-o 

Sp 

o3 

p^ 

03 

p- 

■j3-o« 

^ti ^H 
O 

<N 

«o 

(M 

tf 
sa 

^a 

•o 

(M CO 

!M 

rt 

°c. 
°C. 

P.ct. P.ct. 

0-10. 0-10. 

mm. 

°c. 

°a 

p.ct. P.ct. 

0-10. 0-10. 

mm. 

1 
30 

25.6 

89 
70 2 7 1 

30.2 

22.8 

94 

70 

8 8 
2 

29.8 24.8 

87 
80 8 

10 

1.3 
2 

31.5 
24.1 

96 

65 7 5 
3 

29 
25.4 

86 

77 1 5 
5.6 

3 

31 

24 93 73 

10 

4 

0.8 

p°  do  a.  #°  p. 

4 
29 22.8 

92 
77 0 10 35.6 4 31.2 

24.5 
96 

73 

8 7 

^  p. 

5 
26.4 22.4 

84 
87 

6 10 20.3 5 
31.5 23.7 

82 

68 9 9 3.3 

/'°#P. 

6 
28 25.4 

89 
89 10 10 16.5 6 27 

23.5 
88 93 

10 

10 
50.8 

dT«a./'°#p. 7 
30 

26 

89 

78 
6 8 1.5 7 

26.1 
99 95 10 

10 

51.3 

i/  •  a.  p. 

d°  #°  p. 

8 28.6 26 

84 84 

4 7 5.1 8 30.4 24 

92 83 

10 

10 

3.8 

9 29.4 24 

87 

71 
7 4 1.5 9 31 23.2 

100? 

83 

9 10 

=  a.  T  a.  p. 

10 29.4 25.4 

84 

71 4 7 
6.4 

10 

29.1 23.1 

97 

79 

10 8 
93.2 

d  a.#°a.p. 

11 28.4 24.4 

92 

77 10 10 3 

11 

31.2 

22.8 
98 

69 10 5 3.3 

=  p°a. 

12 

28 
22.4 

89 

90 
10 10 36.8 

12 

31.2 

22.6 

90 

78 

5 9 

d°a. 

13 30 
25 

84 

71 
8 5 

1.3 

13 

30.1 
24.1 

81 

88 

10 

9 1 T  d  a.p°a.p. 14 
30 25.4 

84 
84 

2 10 16.5 

14 27 

24 94 

92 

10 10 
167.9 

d°  a.  /-o  #  p. 

15 29.6 
25 

84 

73 6 5 6.4 

15 

26 

95 

93 10 

10 

15.7 

/'°#a.  #dp. 

16 
29 

23.4 
85 

70 

10 

4 
4.3 

16 

29.9 

23 98 

82 

10 

10 

.8 

p  a. 

17 
30 24.6 

92 

68 
6 0 

2.5 
17 

28.5 

22.8 
97 

84 

10 

10 2.8 

d  -^  a.  #°  d  p. 

18 
30 

25.4 

85 

73 6 6 

18 

30.4 
22.  2 

99 

83 10 

10 

1.5 

do  a.  #°  p. 

19 28.4 24 

92 

73 10 

10 

2.5 

19 

30 22.2 

97 

75 

7 8 20 
28.4 

22.4 

84 

70 6 

10 

20 

30.4 
22 

93 

75 4 5 1 

#°.-^°p. 
21 

29.4 20.8 

90 
61 10 6 

21 30 

21.6 

96 

74 

4 4 

Tp  <,  p. 

22 29.6 
23 

84 
64 

1 3 
2.5 

22 30.2 

22.3 

97 80 4 4 

n  a.  ̂   p. 

23 

28.8 
23.4 

84 

73 
2 8 

23 

30.8 
21.9 

96 

67 

4 3 

na.o^  p. 

24 28.4 25.2 

87 
80 

4 Q 5.6 24 30.7 23.1 

97 

75 

7 

10 

3.3 

r^°a.p.   1  U7uyp. 
25 

28.2 23.6 

84 84 
2 

10 

10.2 

25 

29 

23.6 92 

77 

10 

9 7.4 

d°a.#a.p. 

26 
28.4 

24 88 
73 

10 

8 
2.5 

26 

29 

23 95 

82 

10 

10 38.1 

•  ̂ a.#p.'
^ 

27 29.4 25.6 

92 
77 

10 4 
2.5 

27 

28.7 
24 89 85 

10 

10 

42.2 

d°a.#  a.  p. 

28 
28.4 25.6 

84 

73 
2 4 

28 

26.1 

23 

97 

92 

10 9 92.2 

#""  a.  p. 

29 
29 25.4 79 76 3 9 5.1 

29 

29.5 22.5 
96 81 

10 10 

4.1 

=  a. 

30 

Mean 

Total- 

30 
25 

84 
70 4 / 1.3 30 

Mean 

Total 

28.4 
24.2 

92 

73 

10 10 

2.3 

•  a. 

29 24.4 86.6 75.5 
5.  7 7.4 

29.5 23.1 

94.2 

79.6 

8.5 

8.2 
1 ____________ 196.8   1   586.8 

1            1            . 1 

VI 
RAC. 

NUEVA  CACERES. 

[(3!)  =  13« 

35'  N 

;  X  = 

124" 

14'  E ] 

ict> 

=  13° 

37'  M 

;  X= 

123'*  11'  E] 

Tern 

tu 

pera- 

re. Rela 
hum] 

tive dity. 
Cloud 

iness. 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. Cloudiness. 

Miscellaneous. Day. 

'x  S 

c  ̂ 

a a g a 

■^a 

'i  a ' 

a a S a >S2 
03 

p. 

si a, 

S.Q  w 

05  :3 

■s  3 
oj 

p< 

03 

a      IS.CO i  sa 
Sg 

«5 

(M 

o 

c^ 

A 

Sd 

^a 

-o 

!N 

^ ^   :« 

°c. 

°a 

P.CL P.ct. 
0-10. 0-10. 

mm. 

°c. 

°a 

p.ct. p.ct. 

0-10. 0-10. 

mm. 

1 1 
32  3 

22 98 

87 

10 

37. 6 P°  0^  p. 

•  p. 

2 2 
30.9 21.2 98 80 3 10 19.2 

3 3 31 

23 

98 85 6 8 3.6 
4 26.7? 4 

31.6 22.2 

98 

70 3 8 6.9 
5 33.5 22.4 77 63 7 8 

6.4 

d^  r.  a.  ©  r^  # 

5 31.4 
23.6 

93 

75 

8 7 
19.6 

p°  a. 
6 29 20.9 83 

81 

10 

10 80.5 i  °  a.  #  a.  p. 6 26.  2 23.6 95 87 

10 

10 
47.2 

#  a.  p.  p  p. 

7 31.7 22.5 

S6 83 

10 

9 
1.8 •-'da.  #°  <,  p. 

7 
30.2 

23.2 93 75 10 10 

.5 

#°da. 8 30.8 
25.9 

90 77 7 / 

r-^  a.  <  p. 

8 
33.1 22.8 

98 57 9 7 

1.3 

9 
30.2 

24.5 
90 

78 8 9 
48.8 d  #°  r^,  <  p. 

9 33.5 

23 

97 

84 

5 

10 

1.3 p°  a.  T°  P- 10 
30.8 23.1 96 

69 

10 

4 Q.& 
^  •  a.  #°  p. 

10 
33.5 22.5 

97 

69 10 

6 

da. 

11 31.4 23.6 

95 74 
3 7 

17.5 
r\  CXD  a.  •  a.  p.  ̂ 

11 

32.2 
21.8 

98 

72 

0 7 
12 32.1 

23.5 

91 

69 
9 6 3.3 

#  r^  a.  p  d°  p. 

12 

32.3 
21.9 97 83 6 8 9.9 13 

31.2 
23 

95 
81 7 

10 

15.2 #  ̂^  a.  p.  d  p. 13 

29.9 22.8 

97 

78 

8 9 

8.4 

p  d  a. 

14 33.5 23.9 

92 
75 

10 10 

62 

d  a.  #  a.  p. /'°  p. 
14 

25.7 

22.4 95 

97 

10 

10 
80.5 

#°  d  a.  #  p. 

15 31.5 
23.8 

89 
86 

10 

10 12.4 ^°#a.=d°#p. 

15 
27.  5 

19.7 

85 

94 

9 

10 

6.6 #  a.  d  p. 16 
30.3 24.3 

86 

78 
8 7 3 #  a.  d°  #°  <  p. 16 

31.5 22.6 
97 

69 

7 

•6 

#°a. 

17 
31 24.6 

90 
75 8 5 60.7 

T  •^  O^  p. 
17 31 23 

95 69 

10 5 31.7 

#°  d  a.  p.  %'^  p. 

18 

30.5 23.9 

94 

73 

9 8 1.5 

#°a. 

18 

31 
22.3 

98 73 / 6 

2.3 

pa.  p. 

19 
31.4 24 

97 
69 8 8 ©OOd°a.  <^  p. 

19 
31.5 

22 98 

'71 

8 
8         20 

30.9 22 96 
66 

1 2 
^  a    ̂   p. 

20 

32.6 21.6 
98 

69 

o 5      i_    ___, 21 
30.9 23.5 96 77 3 4 

21 

33.5 22 98 

67 

4 

8      !   ;  =°a. 
22 

31 28.4 95 
76 

4 2 

.3 

d-^  p.                     j 
•°  a.  ̂   p. 22 33.7 21.7 

97 68 

4 
7      !_ 

23 

31.7 
23 

95 66 2 8 6.1 

23 

31.5 
21.2 98 

85 

4 
9      :   !  ooa.  T°  P- 24 31.3 

23 98 
71 3 8 

.8 

#°  ̂   ̂               i 24 
33.2 

21 

98 75 2 

9            =°a. 
25 

32.8 

23 
96 

66 4 7 .3 
#°a.  p.dr-2p. 

25 

32 

20.1 
98 73 4 8           3.3 p°p. 26 

32.5 24.4 80 73 0 8 

22.6 do  #°  ,-^  a.  #  p. 
26 

31.1 22 95 77 7 9       ;     1.3 
p°p. 

27 26.8 
23.3 83 97 9 

10 

31.2 
•  a.  #°  a.  p. 

27 

27.4 22.5 
95 98 8 10      1  15.7 d  a.  •'  p. 

28 
29 

23.3 93 95 9 

10 
44.7 

d  #  a.  #^  a.  p. 

28 
26.6 

21.7 

98 89 

10 

10      1     1.3 #°  a.  p°  p. 29 
30.6 22.4 

89 69 
8 8 18 d  ̂   a.  #  d°  ̂   p. 

29 

30.5 21.4 

97 

79 7 9      !     1 

dp. 

30 

Mean 

Total 

29.5 23.9 

92 

71 10 9 14.5 

#  a.  p.  d°  r-\  p. 

30 

Mean 

Total 

29 22 

97 

90 

10 

10      :  23.4 

•  a.  •'  p. 
31 

23.4 90.9 75.3 ' 7.5 
30.9 22. 1 96.5 

78.2 
6.9 8.3     

484.9? 322. 6 
i 
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BATANGAS. 

[0  =  13"  45'  N;  \  =  121''  03'  B] 

SILANG. 

[0  =  14*»  14'  N;  X  =  120*'  58'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^.2  a 

.2^03 

Miscellaneous. 

Day. 
Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

C^o3 

'SrOCO 

Miscellaneous. 
03  P 

sa a 03 a 
ft 

a 

03
* 

CO 

a 
ft 

•^a 

03  P sa sa 
a 

o3
* 

to 

a 
ft 

a 

Oj
' 

CO
 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 15 

16 

17 18 19 20 

21 
22 
23 

24 25 
26 
27 28 
29 

30 

Mean 

Total 

33.2 
33.7 
31.8 

31 
31.6 28 

26.9 

31.6 
32.9 
30.8 
31.3 
31.4 
30.7 
27.8 
24.7 
31 

32.2 
30.6 
31.6 
31.8 

32 
31.8 
32.4 

31.4 
30.4 
28.8 
30.3 
30.6 
31.4 
30.4 

22.1 
20.5 
20.3 
21.9 

20.2 
21.2 
21.6 
23.1 
21.9 
22 
21 

21.4 
21.6 
21.4 
21 

21.1 
22.5 
21.6 

21.2 
20 

21.2 
21.5 
20.6 
20.9 
20.8 
21.1 
20.9 
21.1 
21.1 
21.4 

P.ct. 

97 95 
96 97 

96 
97 

92 
82 
97 

97 
95 87 
97 
96 
97 

97 93 
97 
96 
96 

97 96 
96 
96 

96 96 
95 
96 
95 
97 

P.ct. 

62 
80 
78 

80 
70 

86 
83 
82 63 

69 
66 
66 
87 

85 97 
71 75 
70 
65 
65 

65 67 

59 
84 
73 

86 
71 
84 
77 
64 

0-10. 

5 
6 
7 
6 
5 

10 10 7 
8 
7 
7 
6 
7 
7 

10 
7 
6 
7 
5 
3 
1 
1 
3 
6 
6 10 

7 
7 
5 
9 

0-10. 

6 
9 
6 
9 
6 
9 10 

9 
7 
6 
7 
6 
9 

10 

10 7 
7 
7 
3 
3 
3 
5 
5 10 

6 
7 
7 
9 
7 
7 

mm. 

~'0~8' '"'.z' 

.3 50.3 
21.3 

6.9 
.5 

38.6 

.5 
3 
3.6 

38.9 
83.3 

1.3 
2.8 
1.8 
2.5 

1 

dp. 

dp. 

d  a.  #  a.  p. /-°  •  a.  p. 

pa. 

•  a.  #o  p. 

#2  a. 
•  a.  d  p. 
•  a.  T  d  p. 

•  p- 
#a.  p. 
r^  a. 

•  a. 

XI  a. 

d  a.  T  •  p. r^  a. 

d  a.  r-N  a. p. d  a.  p. 
dp. 
da. 

da. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 

16 
17 
18 

19 
20 

21 
22 
23 

24 
25 
26 

27 
28 

29 
30 

Mean 

Total 

30.3 

30 30.2 29.4 28.3 
27 

26.8 
27.6 

28.2 
29.4 
30.3 30 

30.1 
29.2 
26.6 
28.1 
29.5 

31 
31 

31.6 
31.1 
31.4 30.6 
30.8 
30.7 
31 
29.2 29.8 
28.4 

28 

22 21.7 21.6 
21.4 21 

20.2 19.8 
20.3 

21 
22 

22.3 

22.5 

22 
21.4 

19 

21.8 

22 

22.2 
22.2 
22.4 21.9 

22 

21.5 
21.6 
22 

22 21.5 

21 
20 

19.1 

P.ct. 
97 

98 
98 
98 
98 

98 

98 
98 
97 
98 

98 

99 
98 
98 
97 
98 
97 
98 

98 

98 

98 

97 

97 

98 
98 
98 
98 

98 
98 

98 

P.ct. 
66 
66 
65 

71 

72 

77 

74 

73 

72 

67 

66 
66 
65 

68 

75 

68 
64 
64 

62 

61 

61 

61 
63 

63 
64 
63 

69 
65 

72 

68 

0-10. 

7 

10 

6 
8 

10 
7 

10 
10 
7 

10 
2 
7 
4 
8 

10 

7 
5 
7 
5 
7 
5 
2 
3 
7 
2 
3 
6 
8 

10 
3 

0-10. 

5 
7 
3 
7 
8 

10 

10 

8 
4 
8 
7 
5 
8 
9 

10 

5 
8 
8 
7 
8 
7 
8 
6 
8 
4 
6 
8 
9 
7 
3 

mm. 

10.4 
86.6 53.3 
2.5 

62 11.7 

'irr 

19^8
' 

"ie"" 

9.1 

p°p. 

XI  =  a. 
ii  =  da. 

•  p. 

#a.  p. •  a.  02  p. d  a.  #°  p. 

p°a. 

=  a. 

XI  =  a.  #  p. XI  =  a.  #  p. 

#a.  p. 

T°^i  p. 

P°-P. 

XI  =  a. 

^  a, 

dp. 

n  =  si. 

•  p. 

=  a. 

XI  =  a. 

=  a.  #  p. 

#a.  p. 

•oa. 

XI  =  a. 

30.8 21.3  J  95.2 74.3 
6.4 

7.1 
29.5 21.4 

97.8 
67 6.5 

.7  i   

268.6 322.9 

SAN  ANTONIO. 

[<^  =  14°   22'  N;  X  =  121*   32'  E] 

TARLAC. 

[0  =  15"  30'  N;  X  =  120"  35'  E] 

Day. 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

^.ia 

Miscellaneous. 

Day. 
Tempera- 

ture. Relative humidity. Cloudiness. 
^aa 

C^o3 

S-^co 

Miscellaneous. 

03  d 11 §a 
a 
to a 

ft 
a 

03
* 

O
 

a 
ft 

•^a 

03  d sa 11 
a 

03 

a 
ft 

a 

03 

«o 

a 
ft 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 13 

14 
15 

16 17 
18 

19 20 
21 
22 
23 

24 
25 
26 
27 28 

29 
30 

Mean 

Total 

29 

29.5 28 

28.5 
28.2 
26.7 
23.8 
28.9 

30.8 
29.5 
30.3 
27.9 

28.5 
24.3 
25.2 
28.7 
29.7 
28 

29.3 
30.4 

30 
30.8 
30.7 
29.3 26 

22.8 
24.3 
27.3 
26.3 
26.5 

21.3 

21.4 
21.2 
20.4 
21.4 
20.6 
20 

19.5 
21.8 
20.4 
20.6 
21.6 
21.3 
20.9 

20.8 
21.3 
20.3 

18.2 
16.6 
18.2 
18.1 
18.9 

18.2 19.6 

19.8 
20.3 

p.ct. 
97 

92 88 
96 90 

89 
96 
95 
90 
98 
98 90 

96 

89 
91 
90 

93 
96 
99 
99 

99 98 
98 
99 
93 
89 
94 
96 
96 
89 

P.ct. 
77 69 

85 74 

87 91 
96 

82 
71 
81 77 

82 
84 90 
95 
85 
80 
82 
62 
70 

63 
64 65 

72 80 
96 
86 

84 93 

88 

0-10. 

8 
9 
8 
8 
7 
8 10 

9 
9 
6 
8 
7 10 

8 10 

8 
6 
7 

10 

5 
8 
7 

10 

9 
8 

10 

8 
9 
7 
9 

0-10. 

7 
6 
6 
8 
8 

10 
10 
6 
9 
6 
4 
7 
6 

I 
9 
9 
8 
6 
7 
6 
8 
6 
6 
7 10 

9 
6 
9 
6 

mm. 

27.7 

5.1 
14.2 

121.2 
49.5 

"e'T 

7.9 
6.6 4.6 

18.3 

74.7 
27.2 
1.5 

7.1 
1 ______ 

32.8 

27.2 
41.1 

7.1 32.8 

3 

•  a.  r^  p. 
p  a  o  #  p. 

•  a. 

#a.  p. 
pa.  p.  #2  p. •  a.  p  p. 
r^p. 

•  a. 
p  r^.  a. 

^  a.  #  a.  p. 
p  r^  a.  #  p. 

•  a.  •'^  p. 
#a.  p. 
pa.  ̂ a.p.#  p. 
r-#p. 

pp. 

-~^PP• 

^pp. 

•  p- 

r-  a.  #  a.  p. 
p  a.  #  p. 
p  a.  #  p. 

p  a.  p.  ̂ .  p. 
p  r^  a.  •  p. 

p  a.  p.  r^  p. 

1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

It 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 

28  ! 

29  1 

30  1 

32.9 
33.6 
34.1 

32.2 
33.1 

33.4 
26.8 

32.4 32.9 
30.1 
30.6 
32.8 

33.2 32.5 
27.4 

32.2 
31.3 
30.7 31.5 

32.3 32.6 

32.7 33 

33.4 
32.5 
30 

32.6 

30.7 
32.8 

31.4 

21.8 

21.1 
21.2 22.9 

20.6 
21.8 

23 

23.2 23.2 
23.6 

22.2 20.8 

20.2 
21 
23 

23.4 
23.4 

22.2 20.4 20.5 
20.8 21.8 

21.8 

23.4 23 

20.1 

20.1 21.9 

22.2  , 20.1 

P.ct. 

95 
96 

95 

93 

96 
95 
91 
91 
98 

98 

97 

95 
95 
96 

96 
97 
96 
97 
99 
96 
95 
87 

98 
98 

98 
78 

91 
90 

'
7
 

'7 

P.ct. 

80 

48 

53 

58 
52 
60 
94 

77 

72 

73 
77 

49 

54 
55 
85 

70 

65 
76 

62 

54 
77 
60 

59 
56 
55 

61 

58 

64 

85 

49 

0-10. 

8 
9 

10 
9 
9 
9 

10 

9 
9 
8 

10 

9 
4 
9 

10 

10 
9 
8 

10 

9 
8 
8 

10 

5 
9 

10 
10 

10 

9 

10 

0-10. 

10 
8 
7 
8 

i 
10 
9 
7 

10 
8 
3 
8 
9 
9 
9 
9 
9 
3 
4 
9 
8 
4 
4 
5 

10 

8 
9 

10 
3 

mm. 

38.4 
37.1 

12.4 

6.6 
"2^5" 

12.2 

6.4 
21.6 

"Ti" 

'ii'9' 

XI  a.  d°  a.  p. 
XI  a. xia. 
XI  a. 

XI  =  a. XI  a.  do  #  p. 

#a.  p. 

d°r^#p. 

CL  =  a.  0  •  p. 

XI  =  d°  a. 
XI  do  a.  #  d°  p. 

XI  a.              ; 
XI  a. xia.  #p. 

•  a.  p.  <  p. 

^  =  »^-T.d°<p. 

n  a.do  1    <  p. 
d°  a.  IT  p. 

XI  =  a. 
XI  a.  j^  y  p. na.   1   p. 

XI  a. 

XI  =  a.  f-^  p. XI  a.  #  r  ̂  p. 
XL  a. 
XL  a. 

XL  a.  d°  p. 

d°  a.  d  p. 

XI  a.  #2  0  p. 
XI  a. 

28 
20.1 94.1 80.4 8.2 7.4     Mean 

Total 

31.9  j  21.8  1  93.9     64.6       8.9 

7.6  1 

533.5 i               : 

■I 

168.4 
1 1 
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BALER. 

i(t>=zl5°  40'N;  \=121°   34'  E] 

Day. 

Mean 

Total 

Tempera-       Relative 
ture.       I  humidity. 

•pa 

29 

29.7 
30.7 
30.6 
30.8 
27.9 
28 
29 

28.6 
27 
27.5 

30.1 
30.6 
29.8 
26.9 
28.5 
29 

28.2 

31 
30 
29 

29.5 
29.8 
29.9 
26.6 
27.6 
29.3 
27.3 
27.3 

28.2 

23.3 
21.1 
22.2 
24.1 

21.7 
22.7 

23.3 
24.1 

24.1 
23.7 
23.6 
21.6 

21.9 

22 23 
24.5 

23.7 
22.8 

22.4 
20.8 
21.5 
23.6 
23.3 
22.2 
24.5 
22.1 
22 
22.4 

22.4 
20.4 

28.9  i  22.7 

P.  Ct.  '  P.  ct. 78 

67 

64 

68 

64 
98 

96 

81 

82 

94 

84 

70 

I  63 

I  82 
i  87 

'  85 

;    77 

I  83 
I  62 i  66 78 

!  78 

i  70 

I  74  " 

;  82 

'  73 

65 

80 

j  82 

1  71 

Cloudiness.  »2  f 

0-10. 

10 10 

10 

10 

10 
10 

10 
10 10 
10 
10 
10 

10 10 
10 
10 

10 
10 
10 10 
10 

10 
10 
10 10 
10 

10 10 

10 10 

M   Q   33  I 

"cS  -^  ̂   ' 

^i  Miscellaneous. 

0-10. 

10 
10 

10 10 
10 

10 
10 
10 

10 
10 

7 
10 

10 
10 

10 10 9 9 
4 
2 
7 
5 
5 
5 

10 10 
10 
10 
10 
10 

mm. 29.2  I 

34.5 
79.5 24.9 19 

25.9 24.4 

9.1 
66.5 

.     SAN  FERNANDO  UNION. 

[<^  =  16**    37'   N;   X  =  120*'    19'    E] 

,.5  "    Miscellaneous. 

14.5 
7.4 
5.8 

92.9     77.1 

ECHAGUE. 

16"  41'  N;  X  =  121*'  39'  B] 

CANDON. 

[0  =  17°  12'  N;  X  =  120°  26'  E] 

Cloudiness.  ^^  f 

a  ifl'^oj 

Miscellaneous. 

Day. 

0-10. 0-10. 

10 
9 

9 8 10 
10 

10 9 10 
4 

10 
10 

10 
10 

10 9 
8 8 

10 

/ 
10 8 10 

4 
10 9 
9 

10 10 10 

10 
6 

10 
10 

9 8 
9 3 

10 2 
8 3 
7 7 
2 3 

10 7 10 
10 

9 9 10 

10 
9 
9 

10 
9 

mm.  \ 
5.8  !  d^  a.  r3  d  #  p. 

1  Oa-Od=^°a72 3.3  d^p.  ! 

   OP-  ' .5  ii2d°a.O-d°^°. 
27. 7  #  a.  p.  T°  P- 
30  #  T°  a.  #°  p.    I 
4.8  #d2  a.  d°p.    =2  a.  O  ̂   p. 

.5  D."  a^  a.Od°p.'    d°a.  p.  r^2p_    n.'  a.  r3  p. 

.5      Il2Q02(i0a.|^Q0 
13. 5  d°#°a.d2  o^P- 
47.5  I  d#°a.p.r^°/° 
4.3  /^  a.  Oa.  p#° 13  #°d2a.  p.Op. 

.3  r>°Ca.O®-<i°    ="-  0°  a.  O  p. 

4.6  d  a.  ̂ °p. 
  '  07  p. 

   n^&.Q^r^p. 

   11%.  02^0.1^007° 2.8  d-a.O^#°P. 
3.8  d^  a.  p. 
.  3  d2  o-  P- 
4.1  ii2  do  a.O  d  2p. 
14.7  d2a.Odo#op_ 3.6  d  a.  p. 
1.5  do  a.  p.  O  p. 

Tempera- 
ture. 

Relative humidity. 
Cloudiness. 

'><B 

^a 

■  Mean 

i  Total 

30.5 
30 
30.5 

31.4 31.4 

32.4 29.1 

31.2 30.5 

29.7 29.9 

30.2 
30.7 

31 

28.7 
29.5 29.8 

29.7 

29.2 29.2 
29.9 

30.3 28.6 

29.3 

30.1 

30.4 
29.9 29.9 

30.2 

sa 

OC. 

23.8 
23.9 
23.5 
24.1 

24.1 
23.1 25.5 

25.1 25.5 
25.4 

23.9 

23 22.4 23 
25 

25.2 23.9 
24.8 

23.5 22.7 23 

24.5 
25.5 
23.5 
22.5 
21.9 
21.8 
22.1 24.5 

22 

P.  a. 

84 

87 
87 
83 
76 

74 

79 

84 

81 

P.  ct.  1  0-10.    0-10. ^.s  a^ 

03 -OO' 

03 

4 
1 
2 
4 
4 
8 

10 
7 

:    6 

'  10 

I  10 

I     7 

Miscellaneous. 

mm. 
1.3 

•pp. 

2.5 
2.5 
2.3 

27.4 

n-  =2  a. 

112  =2  a. 
112  =2  a. 

n'-i  =2  a. 

112  ='>  a. 

n.-  =2  a. 

.^,2  d  a. 

-Q-  =  a.  ̂   p. 
-a2  =2  a.  p  Op. 

d  T°  P  p. 
p  =  a.  d  yo  pp 

p  =  a. 

a2  =2  a. 

112  =2  a. 

d  a. 
-^°  d  a.  #  O  p. 

:  a.  07O  ̂   d  p, 

-2  =•-  a.d(   

0° 

112 

=  a. 

n.'  =2  a.  d  p. 

X12  =2 

ii2=2a.yo^2p. 

#2  d  T^ 

112    =2fl 

112  :=2  g 

n  =  a. 

112    =2 

d  a.  p. 

_a2  =2 

<^  p. 

odp. 

072  p.  • 

72.2 
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LAOAG. 

[</,  =  18'»  12'  N;  X  =  120»  35'  B] 

1 
SANTO  DOMINGO. 

[</,  =  20''   28'  N;  X  =  121«'  59'  E] 

Day. 

Tempera- ture. 
Relative 

humidity. Cloudiness. 

Miscellaneous. 
Day. Tempera- 

ture. 
Relative humidity. Cloudiness. 

^§a 

Miscellaneous. 

^B u cs3 
CO 

oi 
oj  ̂  ;^a 

it 

a 

CO 

a a 

CO 

a 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 
13 
14 

15 16 

17 18 
19 
20 
21 
22 23 

24 
25 
26 

27 28 
29 

30 

Mean 

Total 

32.4 
31.4 32.3 
35.7 
31.9 
33 

28.3 

32.2 30 

30.9 
31.3 
33.9 
33.8 
30.3 
27.3 

30.9 

32 29.9 

29.6 

32 
30.8 
31.8 

27.8 
31.5 
29 

31.3 
33.1 
33.4 
29.8 

31.8 

oc. 

21.3 
21,8 

22 
22 23.1 
23.6 
24.4 24.8 

23.9 
23.7 

22.5 
21.7 

20.4 22.7 

23 
23.4 
23.5 
23.8 
22.6 
21.7 
21.8 

23.4 
24.2 

23.4 
22.5 
19.1 
17.3 

19.2 
22.3 
21.2 

P.ct. 

95 

94 
96 
96 

80 

92 
93 

~94~"
 

96 
97 99 

95 70 
78 
76 

99 
94 
90 
99 

97 97 96 

96 73 

88 
91 
95 
82 79 

p.ct. 

51 59 
55 

50 60 
46 

84 63 78 

72 66 53 

50 

62 79 70 

61 
71    . 70 

60 
73 
70 

76 

65 

54 

41 

43 
44 56 
55 

0-10. 

0 
0 
0 
1 
9 10 

10 

10 
10 

10 
6 
3 
1 
9 

10 
10 
4 

10 

10 4 
6 
3 

10 
9 
2 
0 
1 
1 

10 
4 

0-10. 

1 
1 
2 
0 
6 
7 

10 
10 
10 7 
7 
2 
2 
8 

10 
9 
7 

10 

10 

9 
4 
4 

10 4 
2 
0 
0 
4 

10 3 

mm. 
~'¥.l~ 

3 
19 3.8 

~2ori' 12.7 

2 
1.5 

13.2 

14 

"9^9 

2 
  

l2^a. 
-a2  =  a. 

13.2  =  a. 

da. da.#p. 

=  a.T#p. 

•  p. 

£L2  =  a.#p. 

ii2  =2  a. 

-Q-  =  a.                j 
.^°  p. r^2a./'Oda.p.# 

•  p- 

-Q.2  =  a.T«dp. 

da.r^#p.        i da.#p. 112  =2  a.  0  p. 

ii2  =  a. xi2  =  a.#p. 

d  a.  #  a.  p. 
^  dp. 
cpOp. 

=2  a. 

-Q=2a. 
n.  =2  a. 
da. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

•    14 

15 
16 

17 
18 
19 
20 

21 
22 
23 

24 
25 
26 

27 
28 

29 
30 

oc. 

31.2 

30.6 
31.4 29.2 

26 

26.6 
29.3 

29.6 
27.5 
29.5 29.5 
26.2 
27.2 26.4 
26.4 

25.2 

28 

23.9 
24.3 
24.9 
27.9 
28.9 

28.6 

25.4 
23.3 
24.4 
26.9 

27.4 27.1 

24.3 

0/7. 

24.8 
24.9 
23.5 23.1 22.8 
22.7 
23.8 24.8 

24 
25.4 
24.2 
23.1 
23.5 

'23.4 

23.4 
22.4 
23.1 
21.6 
21 21.3 
22.8 
25 
23 
22 

21.4 20.5 
21.3 22.8 

23.7 
22.1 

p.ct. 
88 

92 

85 
91 
93 

84 
92 

76 

~87"'
 

87 
91 
90 

82 

82 

97 
85 

95 
80 

84 
91 

92' 

94 
90 63 

72 

76 

76 

P.ct. 
68 

71 
71 
77 
79 

81 

76 

72 

/6 
87 
90 
85 
80 
88 

95 

92 

93 
88 
80 

86 
83 
77 

82 

61 

64 
62 

70 

70 

70 

0-10. 

5 
4 
3 
3 

10 

10 

10 

9 

10 

7 
9 

10 

9 

10 

10 

10 

10 
10 
10 
10 

10 
3 
3 

10 

? 
9 
3 

10 

8 

0-10. 

5 
3 
5 
4 

10 

10 
10 
4 

10 

3 

10 

10 

10 
9 

10 

10 

10 
10 

10 
1^ 
7 
3 
9 
6 
9 
5 
9 

10 
10 

mm. 4.6 

34.1 

13 
3.6 
7.9 

62 

9.7 

55.9 30.5 
3 

4.1 
58.9 

113 

69.1 
128.  5 

19.6 
6.9 
3 

25.7 
16.5 
2 

1. 

•  a.  p 

•  a.  no  p. 

sn.^  p. 

©oa. 

9^  a.d  a. p. ^-^  r^o  d  a. 

•  a.  #o  p. 

^oa.p.#p. 
/'o  92  d  a.  #0  p. 

•  a:#op. 

d  a.  #  a.  p. 
qo  r^o  a.  d  r^2  p. 
d  a.  #  p. 

X°«da.#op, 

^°#da./'o#2p #2  p. 

#a.p. 

#0  a.  d  a.  p. 

d  #  a.  T°  -Q-°  p. 

do  va.  <.2iip. da.j3.p. 

•2  da. 
#a.dp. 

dnp. 
dp. 

•  do  a. 

31.3 
22.3 

90.6 61.2 5.8 
5.6  1   

Mean 
27.2  j  23         85.7  '  78.8  j    7.9  ;        8  ;   i 104.5 Total ;          1         i 710.7 

1 
-     |— -1          ,-—,-—- 





SEISMOLOGICAL  BULLETIN  FOR  NOVEMBER,  1909. 

By  Rev.  Miguel  Saderra  Maso,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

7,  20^  3"^.  Butuan  (N"  of  Mindanao).  Oscillatory  earthquake.  Direction  ]NrB-SW,  intensity III. 

8,  19^  36^.  Butuan  (JST  of  Mindanao).  Earthquake  of  intensity  II  and  direction  I^E-SW. 
The  origin  of  these  two  earthquakes  lay  probably  in  the  southeastern  part  of  Butuan  Bay. 

9,  19^  47"^  3^*  Southeastern  Luzon.  Earthquake  of  force  lY,  which  was  felt  in  the  whole 
southeast  of  Luzon^  comprising  the  Provinces  of  Catanduanes^  Sorsogon^  Albay,  Camarines  and  the 

eastern  portion  of  Tayabas,  and  measuring  more  than  300  kilometers  in  the  direction  WNW-ESE. 
The  disturbance  originated  at  a  distance  of  some  350  kilometers  from  Manila^,  probably  a  little 
over  100  kilometers  from  the  northern  coasts  of  Camarines  and  Catanduanes^  in  the  Pacific  Ocean. 

In  this  region  is  found  the  great  trough  discovered  by  the  German  survey  ship  Planet.  This  de- 
pression runs  east  of  Mindanao  and  the  Yisayas  and^  curving  toward  northwest,  passes  along 

southeastern  Luzon.  It  seems  that  this  earthquake  has  not  been  registered  in  the  nearest  foreign 

observatories,  viz,  those  of  Batavia,  Zikawei,  and  Osaka.  At  Manila  the  agitation  of  the  micro- 
seismographs  lasted  only  about  twenty  minutes.  This  points  to  the  conclusion  that  the  cause  of  the 
disturbance  can  not  have  been  deep  seated,  but  was  probably  a  landslide  on  the  western  border  of 
the  trough  mentioned.  In  the  region  in  question  the  latter  runs  almost  parallel  and  close  to  the 
Camarines  coasts  and  shows  depths  of  3,000  to  4,000  meters. 

21,  5^  30°^  45^*  Baguio  (Benguet,  Central  Luzon).  Earthquake  of  intensity  III,  having 

its  center  at  a  distance  from  Manila  slightly  in  excess  of  200  kilometers,  probably  in  N'ueva  Viz- 
caya. 

27,  1^  27^  54^*  Cavite  (SW  of  Luzon).  Earthquake  of  intensity  III,  which  was  felt  in  the 
Province  of  Cavite  and  on  Corregidor  Island.  Its  center  must  be  sought  in  the  China  Sea,  a  little 
over  100  kilometers  to  the  southwest  of  Manila  and  some  40  kilometers  from  the  west  coast  of 
Cavite. 

29,  8^  57™.  Butuan  (IST  of  Mindanao).  Oscillatory  earthquake.  Direction  N'E-SW;  intensity 
III;  duration  8  seconds.     Origin  in  the  southeastern  part  of  Butuan  Bay. 

^The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-Forel.  The  time  is 
stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been  registered 

by  them.  This  fact  is  denoted  by  an  asterisk  (*).  Otherwise  the  time  is  that  noted  by  the  observers  who  sent 
the  notice.  All  time  indications  are  in  the  oflScial  time  of  the  Archipelago,  which  is  that  of  the  one  hundred 
and  tw^entieth  meridian  east  of  Greenwich. 
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RECORDS  OF  THE  MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.    Midnight  =:=0*'.] 

No. 

Q 

Component. 

Beginning. 

I 

Maximum  range  of 
motion. 

End. 

In- 

stru- 

ment. Remarks. First 

prelimi- 

nary 

tremors. 

Hour. 

Am- 

pli- 

tude 

(2  a.) 

Pe- 

riod. 

198 

199 

200 

201 

■ 

1 

6 

7 

9 

10 

13 

19 

20 

21 

21 

22 26 

27 

/  NNW-SSE \  WSW-ENE    1 
/  NNW-SSE     \ 
\  WSW-ENE    i 

/  NNW-SSE \  WSW-ENE    , 
NNW-SSE 

I   NNW-SSE 

)  WSW-ENE WSW-ENE 
NNW-SSE 

I   NNW-SSE 

)  WSW-ENE WSW-ENE 
WSW-ENE 

f  NNW-SSE 

t  WSW-ENE 
f  NNW-SSE 
J   NNW-SSE 
]  WSW-ENE 
1  WSW-ENE 

/  NNW-SSE 
\  WSW-ENE 

(   NNW-SSE 
J    NNW-SSE 

)  WSW-ENE 
I  WSW-ENE 
/  NNW-SSE 
\  WSW-ENE W^SW-ENE 

{  NNW-SSE 
J   NNW-SSE 
)  WSW-ENE 
I  WSW-ENE 

h.  m.  s. 
16  18  07 
16  18  07 

h.  m.  ̂ . h.  m.  s. 
16  18  16 

16  18  16 
14  42  16 
14  42  17 
12  07  05 
12  07  07 
19  47  53 
19  47  55 
19  47  53 
19  47  54 
14  21  29 
14  21  16 

'i4'2ri7' 
21  16  20 
8  23  20 
8  23  18 

h.  m.  s. 
16  18  17 
16  18  17 
14  43  21 
14  43  32 
12  07  07 
12  07  10 
19  48  06 
19  48  55 
19  49  29 

19  48  49 
14  22  43 
14  23  13 
14  22  44 

14  23  44 
21  16  56 

8  23  51 
8  23  35 

mm. 

.09 

.11 

.05 

.03 

.11 .14 

.76 .19 

.89 

.24 .70 2.80 

.44 5.07 

.02 

.22 .16 

s. 
1.2 2 
2.4 

2.4 
2.2 2.4 

2.4 
7.2 
2.4 
6.6 2.4 
9 

r 
2 

2.4 2.4 

h. 
16 
16 
15 
15 

12 

12 

20 

20 
20 

20 

15 
15 

15 

15 

21 

8 
8 

21 

21 

21 
21 
5 
5 

16 

16 

16 
16 
16 
16 

0 
1 
1 
1 
1 

m. 

22 
22 

02 
02 
12 

12 
07 

05 
07 
05 

41 

38 
41 
38 
20 
27 

27 

16 

11 
16 

11 
36 
36 
26 

26 

26 
26 

15 

15 

38 

34 

34 
34 
34 

V.M. V.M. V.M. 

V.M. 

V.M. 
V.M. 
V.M. 

H.P. 

V.M. H.P. 

V.M. H.P. 

V.M. 
H.P. 

V.M. 

V.M. V.M. 
V.M. 
H.P. 
V.M. 

H.P. 

V.  M. 
V.M. 
V.M. 
H.P. V.M. 

H.P. 
V.  M. 
V.M. V.M. 
V.M. 
H.P. 

V.M. 
H.P. 

Vertical  Component  0.02  mm. 

V.  C.  0.01  mm. 

V.  C.  0.02  mm. 

V.  C.  0.19  mm.   Earthquake,  IV  in 
southeastern  part  of  Luzon. 

V.  C.  0.27  mm. 

V.  C.  0.01  mm. 
V.  C.  0.12  mm. 

V.  C.  0.04  mm.     Earthquake,    III 
Baguio  (Central  Luzon). 

V.  C.  0. 01  mm. 

V.  C.  0. 11  mm. 

V.  C.  0.01  mm. 
V.  C.  0.92  mm.     Earthquake,   III 

Cavite  (SW  of  Luzon. ) 

the 

at 

at 

14  41  46 
14  41  46 
12  06  46 
12  06  46 
19  47  03 
19  47  10 
19  47  03 
19  47  10 
14  17  52 
14  17  53 
14  17  52 
14  17  53 '~8'23'05' 

8  23  05 

202 

203 

204 

IJllll—"
 

20  42  28 
20  42  31 
20  42  28 
20  42  31 
5  30  45 
5  30  45 

15  38  22 
15  38  29 
15  38  22 

205 

i    206 

5  31  14 
5  31  12 

5  31  22 
5  31  30 

15  50  41 
15  50  51 

.12 

.08 

.02 .15 

2.4 2.4 12.8 

12 
1     207 

15  43  28 
15  43  26 
15  44  01 

15  46  34 
15  46  14 
15  46  47 
15  46  17 
16  10  18 
16  10  17 

208 15  38  29 
16  09  52 
16  09  52 

15  44  02 15  52  45 

16  10  24 
16  10  23 
0  35  25 1  28  50 

.75 .13 

.15 

.04 
1.38 12 

2.4 2.4 2.4 

2.4 

i    209 0  35  09 
1  28  09 

1  28  14 
1  28  08 
1  28  13 

1  27  54 
1  27  58 
1  27  54 
1  27  58 

210 
1  28  50 

1.52 
2.4 

1 

Instrumental  constants. — Viceniini  microseismograph  (V.  M.)  :  Length  of  the  pendulum,  1.50  meters; 

weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNV^-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  (H.  P.)  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=:9.6  seconds;  WSW-ENE  pendulum, 

T=9.9    seconds.     Magnification    of   the    record:   NNW-SSE,  15  times;  W^SW-ENE,  15  times. 
These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 

meters  at  its  base  and  3.30  by  3.30  at  the  top,  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 

stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 

stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure.— The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 

some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  four  to  the  east,  where  volcanic 

tufl"  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINASJ 

7,  20^  03"^.  Butuan  (N.  de  Mindanao).  Temblor  oscilatorio,  direccion  ;N'E-SW,  intensidad III. 

8,  19^  36™.  Butiian  (N  de  Mindanao).  Temblor  de  tierra  de  intensidad  II,  direccion  NE- 
SW.  El  origen  de  estos  dos  temblores  de  tierra  probablemente  se  hallaba  en  la  parte  SE  de  la  bahia 
de  Butiian. 

9,  19^  47""  03^*  SE  de  Luzon.  Temblor  de  tierra  de  intensidad  IV :  sintiose  en  toda  la  parte 
SE  de  Luzon  que  comprende  las  Provincias  de  Catanduanes,  Sorsogon,  Albay,  Camarines  y  la  parte 

oriental  de  Tayabas,  y  tiene  una  extension  de  mas  de  300  Kms.  en  la  direccion  WNW-ESE.  El 
origen  de  este  terremoto  se  hallaba  a  unos  350  Kms.  de  Manila,  probablemente  en  el  Pacifico  a  poco 
mas  de  100  Kms.  de  distancia  de  las  costas  N  de  Camarines  y  Catanduanes,  hasta  donde  se  extiende, 
recurvando  hacia  el  NW,  la  gran  fosa  del  Planet  que  se  abre  al  E  de  Mindanao,  Yisayas  y  parte  SE 

de  Luzon.  No  parece  haber  sido  este  terremoto  registrado  en  los  Observatorios  mas  proximos,  Ba- 
tavia,  Zikawei  y  Osaka;  la  perturbacion  producida  en  los  microseismografos  de  Manila  duro  solo 
unos  20  minutos.  Todo  induce  a  suponer  que  sa  causa,  debio  ser  muy  superficial,  probablemente 
algun  derrumbamiento  en  el  borde  occidental  de  la  mencionada  fosa,  que  en  esta  parte  corre  casi 
paralelo  y  a  poca  distancia  de  las  costas  de  Camarines  con  profundidades  de  3,000  y  4,000  metros. 

21,  5*^  30°^  45^*  Bagnio  (Benguet,  Centro  de  Luzon).  Temblor  de  tierra  de  intensidad  III. 
El  origen  de  este  temblor  se  hallaba  a  muy  poco  mas  de  200  Kms.  de  distancia  de  Manila,  probable- 

mente en  Nueva  Vizcaya. 

27,  1*^  27°^  54^*  Cavite  (SW  de  Luzon).  Temblor  de  tierra  de  intensidad  III.  Este  tem- 
blor que  fue  perceptible  en  la  Provincia  de  Cavite  y  en  la  Isla  de  Corregidor  tuvo  su  origen  en  el 

Mar  de  China  a  poco  mas  de  100  Kms.  al  SW  de  Manila  y  a  unos  40  de  la  costa  occidental  de 
Cavite. 

29,  8*"  57"".  Butiian  (N  de  Mindanao).  Temblor  oscilatorio,  direccion  NE-SW,  intensidad 
III,  duracion  8  segundos.     Origen  en  la  parte  SE  de  la  bahia  de  Butuan. 

REGISTROS  DE  LOS  MICR0SEISM6GRAF0S. 

Vease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 

*  La  intensidad  de  los  terremotos  se  indica  conforme  k  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  fi  la 
hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seism6grafos  de  este  Observatorio  siempre  que  los  hayan 

registrado,  distingui^ndola  por  medio  de  un  aster isco  (*) .  En  caso  contrario  copiamos  la  apuntada  por  los  obser- 
vadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial  del  Arcliipi4lago 

que  es  el  del  meridiano  120°  E  de  Greenwich. 

94116   4 
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METEOROLOGICAL  BULLETIN  FOR  DECEMBER,  1909. 

By  Rev.  Jos6  Cobonas,  S.  J., 

Assistant  Director  of  the  Weather  Bureau. 

GENERAL  WEATHER  NOTES. 

Pressure  and  temperature. — The  mean  atmospheric  pressure  of  this  month  was  higher  than  the 
monthly  mean  for  December  of  the  preceding  year  in  all  the  stations  of  central  and  northern  Luzon, 

but  slightly  lower  in  the  stations  situated  in  southeastern  Luzon,  the  Yisayas,  and  Mindanao.  Com- 
pared with  the  normal  for  Deceinber,  however,  it  is  found  lower  than  the  latter  throughout  the 

Archipelago,  with  the  only  exception  of  the  stations  in  northern  Luzon.  For  central  and  southern 
Luzon  and  the  northern  Yisayas  the  differences  are  even  quite  noticeable.  Thus,  for  instance,  for 
Manila  we  find  a  difference  of  —0.83  millimeters. 

The  mean  monthly  temperature  was  lower  than  the  corresponding  value  for  December,  1908, 

especially  on  Luzon  Island.  At  Manila  it  differed  from  the  normal  for  this  month  by  — 1.0°  C. 
The  extremes  of  temperature  registered  at  Manila  Observatory  were:  30.9°  C.  and  18.2°  C,  cor- 

responding to  the  1st  and  6th,  respectively. 

PRESSURE  AND  TEMPERATURE  AT  THE  FIRST  AND  SECOND  CLASS  STATIONS,  DECEMBER,  1909. 

station. 

Pressure. 
Temperature. 

Mean. Depar- 

ture 

from 

Decem- ber 1908. 

Highest 
mean. 

Day. 
Lowest 
mean. 

Day. 

Mean. 

Depar- 

ture 
from 

Decem- 

ber 1908. 

Highest. 

•Day. 

Lowest. 

i 
Day. 

Tagbilaran   
vim. mm. 

mm. 

mm. 

26.1 
25.4 25.9 

25.4 24.9 

-0.1 
-  .3 

—  .2 —  .6 
-  .4 

32.2 31.2 

31.2 31.6 

33 

3 

23 

4 
1 

15 

20.7 
2L5 
21.3 

20 
20 

15 

15 
19 
20 

6 

Surigao 757. 90 
57.95 
58.54 
58.14 
58.33 
58.69 
58.88 

59.65 
59.62 
59. 36 
59.71 
59.50 
59.40 

636.781 
759. 76 
61.67 
62.31 

—0.14 
—  .26 

+  .36 

—  .15 
—  .34 

—  ..11 
—  .23 

+  .22 +  .30 

-f  .37 

+  .36 
+  .32 

-4-  .66 

761.20 
61.24 
61.88 
61.58 

62.12 
62. 60 
62.85 
64.03 
63.68 

63.27 
64.02 
63.50 

63.42 

640. 101 
763. 63 
66.54 
67.14 

27 

27 
27 
27 

27 

27 
27 
27 
27 
27 
27 
28 

28 
28 
28 
27 

26 

754. 01 

55.14 
55.89 

55.26 55.45 55.68 
56.28 

57.29 57.07 
56.90 
57.16 
56.92 56.90 

634.581 

757. 16 

58.28 

58.52 

19 
4 
4 
4 

20 
20 

4 
4 
4 
4 
4 
4 
4 
5 

10 
9 
9 

Cebu   
Iloilo   
Ormoc--   
Tacloban   
Calbayog 25.1 

25.7 
25 

24.2 
25.2 

—  .1 

—  .5 
-1.1 
—  .8 
—  .9 

31.7 

31. 4 
29.9 

30.9 
33.4 3,28 

16 
10 
1 
2 

2L3 
21.5 2L9 

18.2 
17.2 

15 

9,15 

20 
6 

20 

Legaspi   
Atimonan 
Manila   

Olongapo  _ 
San  Isidro    _ 

Dagupan    25.2 25.7 

16.6 25.5 
23.2 
23.4 

-  .7 

—  .8 

34.6 

31.2 

24.7 

32.2 32.5 
31 

31 
5 
1 
1 

31 
31 

18.4 
18.6 
11 

18.7 
17.7 
18.6 

20,28 
20 
20 

19,20 

27 

26 

Bolinao   
Baguio   
Vigan      

-f  .48 
-f  .89 

-f  .99 

—1 

—1.7 

Tuguegarao   

Aparri 

1  Not  reduced  to  sea  leyel. 443 
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Precipitation. — An  examination  of  the  following  table  will  show  that  the  number  of  stations 
which  reported  a  total  rainfall  in  excess  of  that  during  December  of  the  preceding  year  is  about 
equal  to  that  of  such  stations  as  registered  a  smaller  quantity.  We  call  attention  to  the  extraordinary 

amounts  of  rain  measured  by  the  rain  gauges  of  Butuan  and  Surigao  during  the  space  of  twenty- four 
hours  on  the  occasion  of  the  second  typhoon  of  the  months  to  be  discussed  presently^  viz^  316.7  milli- 

meters at  Butuan  on  the  18th^  and  307.2  millimeters  in  Surigao  on  the  19th. 

RAINFALL  AT  VARIOUS  STATIONS  OF  THE  WEATHER  BUREAU  DURING  THE  MONTH  OF  DECEMBER,  1909. 

i   mm.    I    mm. 

Jolo   I  119.5  '—141.3 

Isabela,  Basilan   :___'    59.7   —219.5 
Davao   i  166.8   —328 
Cotabato   \  121       —141.4 

Cagayan,  Misamis   I  438.7    -f-360.8 
Dapitan   I  390.9    +172.1 
Butuan   '  636.6    -}-165.8 
Yap,  W.  Carolines   i  257.9     
Tagbilaran   J  382.5    +222.8 
Surigao   i  949.5    +166.6 
Maasin      688.1    +202.2 
Cebu      351.7    +262.8 
Hollo   I  245       +  97.6 
San  Jose  Buenavista___l  194       +140.3 

Ormoc   I  315.3   —  28.7 
Tacloban      422      j— 152.6 
Caplz   j  270.4  ;+  11.5 
Borongan   \  888.6   -  23.4 
Calbayog   '  378.5   —  32 
Palanoc,  Masbate     308.3?— 137 
Romblon   ■  271.4  j— 222.6 
Laoang   i  858      |+156 
Gubat      415.7  '-393.4 
Legaspi   ,  648.9  |+    2.4 

17 

12 
12 
12 
14 23 

18 24 

19 

19  I 

14  I 

21  I 

22  I 
15  i 

21  ̂ 

25  ' 

19  I 29 
28 

19 28 

2>; 

25  I 
23  i 

—  6 

—  5 
—  5 
—  6 
—  7 

+  3 

—  7 

— T —  9 

--  6  i 

+  1  ' 

+  2  j 

+  4  1 +  1   I —  2  i 

0  i 

-i-  1  ' 

+  2  i 

—  5 

+  5  ; 

0 
0  , 

—  5 

mm. 23.9 

11.2 

32 

45.7 

123.2 54.9 

316.7 56.9 
99.1 

307.2 
153.2 114.8 
75.4 57.9 

85.6 

104.3 
60.7 

208 

51.1 
50.8 35.3 

156.  5 
71.1 
81.5 

Sumay,  Guam   
Cfllapan   
Virac   
Nueva  Caceres   

I 

Atimonan   
Silang   
San  Antonio,  Laguna   
Manila   

Olongapo    
San  Isidro   
Tarlac   
Baler   

Dagupan   ::__ 
Bolinao   __ 
Baguio   
San  Fernando,  Union   
Echagile   
Candon    

Vigan   
Tuguegarao   
Laoag   

Aparri   
Sto.  Domingo,  Botanes  Is_ 

S  00 

as 

^ 

^         1 

li  1 Hi 

t     C 

tt 

i^  1 

>. 
:  S 

0^ 

^  a    ■ 

3S 

i  « 

Qft 

O"^ 

P 

DEPRESSIONS  AND  TYPHOONS. 

During  this  month  two  typhoons  appeared  in  the  Pacific  Ocean  to  the  east  of  the  Philippines. 
Of  these  only  one  became  of  some  importance  to  the  Archipelago,  as  the  other  recurved  toward  north 
and  northeast  when  still  far  from  the  Islands. 

THE  TYPHOON  OF  DECEMBER  i   TO  6,   1909. 

The  following  table  contains  the  observations  made  on  the  Islands  of  Guam  (Marianas  Islands) 
and  Yap  (Western  Carolines)  during  the  first  seven  days  of  the  month.  These  data,  together  with 
those  obtained  in  Mindanao  and  the  eastern  Visayas  on  December  3,  4,  and  5,  indicate  with  sufficient 

clearness  the  existence  of  a  typhoon  which,  after  forming  south  of  the  Carolines  on  the  1st,  ad- 
vanced first  toward  northwest  and  then  recurved  on  the  3d  and  4th  while  about  half  way  between 

the  Carolines  and  the  Philippines.  After  December  7,  the  barometers  rose  decidedly,  not  only  in 
our  Archipelago,  but  likewise  in  the  Carolines  and  Marianas.  This  leads  us  to  suspect  that  the 

typhoon  most  probably  filled  up  shortly  after  recurving. 
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Yap,  Western  Carolines. Sumay,  Guam,  Ladrones  Islands. 

Date  and  hour. 

Pres- 

sure. 

mm. 

756. 54 55.73 
56.19 

55.28 
56.09 
54. 34 
54.69 

55.35 

54.13 
55.73 
53.61 
53.25 
54.17 

53.43 
54.16 
53.55 
53.  92 

54.69 
53.55 
55.60 

54.94 

53.90 

56.24 

Wind. Clouds. 
0 

t 

Sea. 

Rain- 

fall 

(daily 
total) . 

Pres- 

Wind. 

a> 

state 
of 

sea. 

Rain- 

fall 
(daily 

total). 

Direc- 
tion. 

6 

1 
'-o™.   '^: 

State. 

Direc- 

tion. 

sure. 

Direc- 

tion. 

i 
1 

December  1: 
6am NNE 

NNE 
NE 

NNE 
NNE 

Calm ENE 
ENE 

ESE .     SE 
S 

SE S 

S 
S 

SSE SEbyS 

Calm SEbyS 

SbyE 

S- 

SE
 

NE 

0-12. 

\ 
1 

1 
2 

______ 
1 

3 
3 
4 
3 
3 

4 
3 
1 
2 

""I 

2 
2 

1 

j 

Fr.-N.    1      ENE 
Fr.-N.    ;      ENE 
Fr.-N.         ENE 

Fr.-N.       NEbvE 

Fr.-N.    i        E' Cu.-N.        SFhvR 

0,  q 

0 
0 

0 

o,d 

0 

0,  r 

C 
B 
C 

B 

I 
C 

mm. 
mm. 

Ibl.  80 56.78 ENE E 

o-m 

3 
4 

0 
0 

S 
s 

mm. 
"~8r9~~ 

2  p.  m   
6  p.  m   

December  2: 

6  a    m 

NE 
4.6 

57.55 E 3 0 M 
'lOa.  m 

2  p.  m   
6  p.  m   
10  p.  m   

December  3: 

56.37 

SE 

3 0 

M. 

34.3 

N. 

Cu.-N. 
S.-Cu. 

* 

e'ne 

23.9 ! 

SSE 

0,  d,  p 

0 
0 
0 
0 

c 
c 
c 

0 
c 
c 

c 
b 

B 
C 
H 
H 
H 

B 
B 
B 
B 

•s 

L 

57.22 
E 3 c M 

j 

10  a.  m   

2  p.  m   
4p.  m   
6p.  m   

December  4: 
4  a.  m   

Cu. 
Cu.-N. 

SSW 55.38 E 5 c M 
10.2 Cu.-N.    1      SSE 

Fr.-N.    1      SSW 

Fr.-Cu.   1      SSW 

S.-Cu,     I      SSW 

Fr.-Cu.    '             

S"SE 

SE 
SSE 

1.8 

56.17 

55.50 
ESE 

SE 

3 
3 

0 
0 

M 
M 

--25T- 

2  p.  m   
6  p.  m   

December  5: 

6  a    m 

Cu.       \      SSE 

N          '       ftSF 
SE 

23.1 

56.32 55.05 ESE 
ESE 

2 
3 

b 
c 

S 
S 

2  p.  m   
8  p.  m   

December  6: 
6  a.  m   

2  p.  m   
December  7: 

6  a.  m   

S.-Cu. 

Cu. 

Cu. S.-Cu. 

Cu 

SEbyS 1   2.8 

SEbyS 

ENE 

T 
L 

B 

! 
1 

57.25 
55.25 

57.95 

Calm E 

ESE 

______ 
3 

•  c 

c 
s 
s 
s 

""oT" 

5.6 

THE  TYPHOON  OF  DECEMBER  15  TO  21,  igog. 

On  December  15  the  behavior  of  the  barometers  and  the  winds  at  Guam  and  Yap  revealed  the 

fact  that  a  new  typhoon  was  in  the  process  of  formation  to  the  south  of  the  Western  Carolines,  in 

the  neighborhood  of  5°  latitude  north  and  144°  longitude  east.  In  the  following  table  may  be  seen 

the  observations  made  at  the  two  stations  during  the"  period  from  December  15  to  18,  both  dates included. 
METEOROLOGICAL  OBSERVATIONS  FOR  DECEMBER  15  TO  18,  1909. 

Date  and  hour. 

Yap,  Western  Carolines. Sumay,  Guam,  Ladrones  Islands. 

Pres- 

sure. 

Wind. Clouds. 

i 
Sea. 

IP 

1"^ 

Pres- 

sure. 

mm. 

759.02 
58.33 

58.85 57.10 

Wind. 

1 
State 

of 

sea. 

1^  >>^ 

|li 

Direction. Force Form. Direction. State. 

Direc- 

tion. 

Direc- 

tion. Force 

December  15: 
6  a.  m   

2  p.  m   
December  16: 

6  a.  m   

2  p.  m   
4  p.  m   
6  p.  m   __. 
10  p.  m   
Midnight  ___ 

December  17: 

mm. 

756. 72 
55.96 

55.78 
.  54. 06 
54.06 

55.19 
55.71 
55.09 

54.69 
54.37 
56.29 
56.33 
54.75 
54.45 

54.45 
55.38 

55. 80 

56.92 
55.13 

55.52 

NNE 
N 

N NE 

NE 
NE 

NE NE 

NE NE 

NE 
NEbyE 

ENE 
ENE 

NEbyE-E ESE 

SE 

SSE-S SSE 

SSE 

0-n. 

4 
4 

4 
4 
3 
4 
5 
5 

\ 
4 
2 
5 
5 
5 
5 

1 
2 
2 
2 

S.-Cu. 
N.-cf. 

S.-Cu. 

Fr.-N. 

Cu.->'. 

N. 

Fr.-N. 
Fr.-N. 

N.,  Fr.-N 
Fr.-N. 
N. 

N. 

Fr.-N. N. 

Fr.-N. 

Cu.-N. 

Fr.-N. N. 

Fr.-Cu. 
Cu. 

ENE 

SE 

NE ENE 

ENE 

0 

0,  q 

0,  d o,q,l,t 0 

1 

l,q 

0 

O.q.l.t 

0,  q 

0 

0,q 

0 
0 

0 

r.t.l c 
0 

T 
L 

B 
L 
L 
L 

mm. 
ENE 
E 

ENE E 

0-n. 

8 
3 

4 
5 

0 
c 

c 
0 

M 
M 

M 
M 

mm. 

"irB" 

"I'.l" 

    10.9 

1 NE 

ENE 
i 

23.9 - 
■ 

■      ~      ! 

6  a.  m   
10  a.  m   
Noon   
2  p.  m   

3  p.  m   
4  p.  m   
7  p.  m   

December  18: 
6  a.  m   
8  a.  m   

2p.  m   
4  p.  m   

ENE 
ENE 
ENE 
SEbyE 
ENE 

B 
B 
H 
H 
H 
H 
H 

T 
C 
B 
B 

59.Q7 E 2 c M 
NE 
NE 

57.65 E 3 0 M 
30.5 

NbyE 

ENE E SEbyS 

SSW SSE,  SbyW 

E,  SSW 

56.9 

59.37 ENE 
5 0 M 

NE 

58.27 
ENE 3 

0,  r 

M 47.0 

NE 

27.7 
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Up  to  December  18^  the  storm  moved  in  a  decidedly  westerly  direction;  but  beginning  with 
this  datC;,  it  inclined  rapidly  toward  north  and  during  the  19th  and  20th  accomplished  a  complete 
recurval  east  of  the  Yisayas  and  southern  Luzon.  On  the  21st  it  was  already  moving  northeast,  but 
seems  to  have  filled  up  shortly  afterward,  at  a  distance  of  some  500  miles  east  of  Luzon.  The  track 
thus  briefly  indicated  is  shown  in  Plate  XXXI. 

On  the  occasion  of  this  typhoon  the  following  warnings  were  cabled  to  Hongkong  and  the  other 
meteorological  centers  of  the  Far  East : 

December  18,  10  a.  m.:  Typhoon  near  or  over  the  Pelew  Islands,  moving  west  or  west-northwest. 

December  19,  2  p.  m. :  Typhoon  east  of  the  Visayas  Islands,  moving  west-northwest. 
December  20,  10  a.  m.:   Typhoon  east  of  the  Visayas  Islands,  inclining  northward. 

December  21,  noon:  Typhoon  east  of  the  northern  Visayas  or  southeastern  Luzon,  moving  north-northwest 
or  north. 

December  21,  4  p.  m. :  Typhoon  east  of  the  northern  Visayas  or  southeastern  Luzon,  recurving  northeast- 
ward. 

The  most  remarkable  phenomenon  in  connection  with  this  typhoon  was  the  secondary  whirl  whicli 
separated  from  the  principal  center^  or  perhaps  formed  on  its  left  side.  Its  presence  is  so  clearly 
shown  by  the  barograph  curves  of  Butuan^  Tagbilaran^  Maasin^  Cebu,  and  Iloilo  that  it  would  be 
difficult  to  controvert  it.  From  these  curves,  reproduced  in  Plate  XXXII,  it  follows,  that  this 

secondary  center  attained  its  least  distances  from  the  fiYe  stations  mentioned,  respectively,  at  3  p.  m., 
5.15  p.  m.,  6.30  p.  m.,  8  p.  m.,  and  10.20  p.  m.  of  December  19.  It  appears  to  have  filled  up  over 

N"egros  Island.  This  secondary  whirl  was  of  very  small  diameter,  but  produced  sad  effects  wherever 
it  crossed,  as  is  shown  by  the  following  extracts  from  letters  and  reports  which  we  received  from 

Baganga,  Butuan,  Tagbilaran,  and  Cebu. 
Eev.  Thomas  Barber,  S.  J.,  missionary  at  Baganga,  writes  the  following  under  date  of  January 

3,  1910: 

During  the  night  of  December  18-19  Our  Lord  gave  us  a  taste  of  the  typhoon  scourge.  It  seems  that 
the  storm  passed  close  to  Baganga.  In  many  places  the  wind  threw  down  the  abaca  plants  and  those  owners 

who  could  not  secure  labor  had  to  look  on  sorrowfully  while  the  precious  fiber  rotted.  In  Caisan,  a  village  not 

far  from  here,  the  tempest  destroyed  a  house  whose  timbers  crushed  Mr.  Hipolito  Tamoy  and  his  son  Isaac.  On 

our  property  fell  a  cocoanut  tree,  one  of  those  lining  the  street,  and  many  banana  and  papaya  plants  in  the 

garden.  The  wind  likewise  began  to  unroof  the  church;  the  wind  vane  was  wrenched  off  and  was  later  found  in 

the  street  by  the  lay  brother. 

The  observer  at  Butuan  closes  his  long  report  on  this  typhoon  as  follows: 

This  typhoon  has  been  most  terrible  for  Butuan.  The  roaring  of  the  sea  could  be  heard  in  the  town, 

apparently  coming  from  northwest,  although  the  latter  is  some  6  miles  from  the  beach  in  that  direction.  The 

oldest  people  of  this  town  aver  that  they  have  never  witnessed  a  storm  equal  to  this  in  producing  inundations. 

They  say  that  they  have  indeed  heard  their  forefathers  speak  of  a  typhoon  which  occurred  when  the  town  was 
still  close  to  the  sea;  but  inundations  like  the  present  were  unknown. 

Mr.  Flores,  municipal  president,  narrates  that  in  the  villages  in  the  neighborhood  of  Esperanza  many  houses 

have  been  carried  away  by  the  rushing  waters,  three  carabaos  have  been  killed,  and  a  very  large  number  of 

hogs  and  chickens  lost.  In  Magallanes  the  church  and  two  houses  in  course  of  construction  collapsed ;  the  church 

of  Masao  has  been  rent  into  three  parts  by  the  violence  of  the  wind;  and  at  Buenavista  seven  houses  have  been 

swept  away  by  the  flood. 

In  the  following  table  we  publish  the  observations  made  at  Butuan,  December  18  to  21.  Com- 
paring these  with  the  barograph  curve  of  the  same  station,  shown  in  Plate  XXXII,  we  find  that 

the  violent  winds  experienced  at  Butuan  were  due  partly  to  the  principal  cyclonic  center  in  the  Pacific 
Ocean  and  partly  to  the  secondary  vortex  which  passed  north  of,  and  close  to,  Butuan  at  about  3  p.  m. 
of  the  19th. 
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BAMCRAFHIC  RECORDS  AND  ISOBARS 

FOR  THE    TYPHOONS    OF    DECEMBER   15T021,I909. 
Plate  xxxn. 

N B' The  barometric  readings  have  been  reduced  to  sto-ndcLrd  gr<xvitt/. 
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METEOROLOGICAL  OBSERVATIONS  MADE  AT  BUTUAN,  DECEMBER  i8  TO  21,  190$. 

Date  and  hour. 

December  18: 
6  a.  Di   

Wind. 

Pressure,  j- Direction. Force. 

2  p.  m   
4  p.  m   
6  p.  m   
8  p.  in   
10  p.  m  ... 

December  19: 
2  a.  m  _  .  - 
4  a.  m   
6  a.  m   
8  a.  m   
10  a.  m  -_ 
Noon   

2  p.  m   
3  p.  m   

4  p.  m   
6  p.  m   
8  p.  m   
10  p.  m  __ 

December  20: 
6  a.  m   
2  p.  m   
4  p.  m   
6  p.  m   

December  21: 
6  a.  m  . 

2  p.  m . 
4  p.  m  . 

mm. 

757. 13 

54. 19 
54.20 
54.24 
55.30 
55.  20 

53.80 
52.79 

53.21 
54.  57 
54.16 
53.61 

53.61 
50.93 

53.86 
54.58 
55.31 
55.81 

56.48 
54.99 
55.12 
56.25 

56.  87 
55.08 
55.66 

Variable 

NW,  WNW 
NNW,  NVV 

NNW 
NW 

NW 

N 
NNW 

-NW,  WNW 

.       NW WNW 
WNW,  W 

sw WNW 

W 
WNW 
WNW 
WNW 

N 
NNE 
NNE 
NNW 

ESE 
N 
W 

0-12. 

2 

10 

6 
3 
9 

Weather. 

o,  r 

o,q 
o,q 
o,q o,q 
o,q 

o,r o,r 

o,q 

o 
o 
o 

o,r 
o 

o,d 

o,  d o,d o 

o 
o 

o,d o 

c 
c 
o 

Rainfall 

(dally 

total.) 

316.7 

205.5 

Remarks. 

Rain  and  slight  drizzle  at  times  early  in  the 

morning;  squalls  with  gusty  NW  wind  dur- 
ing the  morning. 

Strong  breeze  with  heavy  rain. 
Squalls  with  fresh  gale. Do. 

Do. 

Squalls  with  strong  gale  till  midnight. 

Stormy  wind  with  slight  rain. 
Do. 

Stormy  winds  with  squalls  at  intervals. 
Whole  gale. 
Stormy  wind  backing  to  WbyS. 
Whole  gale;  clearing  up  slightly. 
Rain  of  short  duration. 

Whole  gale;  from  3.30  to  4  p.  m.  relative  calm 
with  slight  W  wind;  drizzle  at  intervals; 
weather  looking  again  dull. Drizzling. 

Moderate  breeze  with  passing  drizzle. 
Do. 

Overcast. 

Slight  passing  drizzle. 
Lunar  corona;  7  p.  m.  convergence  of  Ci.-S. 

toward  NNE. 

The  honorable  governor  of  Bohol^  Fernando  Eocha,  wrote  to  the  Director  of  the  Weather 
Bureau  on  January  20^  1910 : 

According  to  official  reports  and  private  information,  violent  wind  squalls  were  felt  in  the  towns  of  Garcia 

Hernandez  and  Duero  in  the  evening  of  December  19.  They  lasted  only  two  to  three  hours.  Hundreds  of  co- 

coanut  trees  and  a  vast  numbe^  of  banana  plants  have  been  brought  to  the  ground.  In  Garcia  Hernandez  several 

partition  walls  of  the  recently  constructed  municipal  building  have  been  blown  out.  In  Duero  some  houses  col- 

while  others  w^ere  torn  to  pieces.     In  the  last-named  town,  the  damage  is  estimated  at  over  ̂ 7,000. 

The  observer  at  Cebu  makes  the  following  pertinent  remark  concerning  the  abrupt  fall  of  his 
barometer,  which  took  place  at  about  8  p.  m.  of  the  19th : 

My  suspicion  is,  that  the  abrupt  fall  of  the  barometer  during  the  night  must  be  due  to  some  atmospheric 
whirl  which  likewise  caused  the  freshening  of  the  winds  from  the  first  and  fourth  quadrants  ever  since  the  morn- 

ing of  the  19th. 

We  conclude  this  discussion  by  giving  the  amount  of  rain  collected  in  the  rain  gauges  of  the 
stations  which  came  to  lie  closest  to  the  cyclonic  center  in  question : 

RAINFALL  FROM  6  A.  M.  OF  DECEMBER  18  TO  6  A.  M.  OF  DECEMBER  20,  1909. 

Milli- 

meters. 

Butuan   I     522.  2 

Surigao   ^     502.  0 Maasin   !     265.5 

Milli-  .  I meters.    ; 

Cagayan,  Misanais   j  217.9 
Tagbilaran        51.9 
Cebu        47.5 
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NOTAS  GENERALES  DEL  TIEMPO. 

Presion  y  temperatura. — La  presion  atmosferica  media  de  este  mes  es  superior  a  la  media 
mensual  del  ano  pasado  en  tod  as  las  estaciones  del  centro  y  norte  de  Lnzon^  y  ligeramente  inferior 
en  las  estaciones  del  sudeste  de  Luzon^  de  Visayas  y  Mindanao.  Comparada  con  la  normal  de 
Diciembre^  resulta  dicha  media  inferior  en  todo  el  Archipielago^  a  execpcion  linicamente  de  las 

estaciones  del  norte  de  Luzon.  Las  diferencias  son  algo  notables  en  el  centro  y  sur  de  Luzon  y 

en  las  Visayas  septentrionales :  asi  para  Manila^  por  ejemplo^  tenemos  una  diferencia  de  —0.83  mm. 
La  temperatura  media  mensual  es  inferior  a  la  de  1908,  especialmente  en  la  Isla  de  Luzon. 

La  de  Manila  difiere  de  la  normal  de  este  mes  en  —1.0°  C.  Los  valores  extremos  registrados  en 
el  Observatorio  ban  sido  30.9"  C.  y  18.2°  C.  y  corresponden  a  los  dias  1  y  6  respectivamente. 

Precipitacion  acuosa. — Examinando  el  cuadro  de  lluvias  que  acompana  el  texto  ingles,  se  vera 
ser  casi  iguales  en  niimero  las  estaciones  que  dan  un  total  de  lluvia  mayor  que  el  ano  pasado  y  las 
que  lo  dan  menor.  Es  notable  la  cantidad  extraordinaria  de  agua  recogida  en  los  pluviometros 
de  Butuan  y  Surigao  en  el  intervalo  de  24  horas  durante  el  segundo  baguio  de  este  mes  de  que 
hablaremos  luego :  316.7  mm.  en  Butuan  el  dia  18,  y  307.2  mm.  en  Surigao  el  19. 

DEPRESIONES  Y  TIFONES. 

Dos  tifones  se  presentaron  durante  este  mes  en  el  Pacifico  al  este  de  Eilipinas,  si  bien  solo 

el  segundo  llego  a  ser  de  alguna  importancia  para  el  Archipielago.  El  primero  se  hallaba  aun 
bastante  lejos  cuando  recurvo  al  N  y  NE. 

TIFON  DE  I  A  6  DE  DICIEMBRE. 

En  el  texto  ingles  incluimos  en  una  tabla  algunas  de  las  observaciones  hechas  en  Guam,  Islas 

Marianas,  y  Yap,  Carolinas  Occidentales,  durante  los  siete  primeros  dias  del  mes.  Estas  observa- 
ciones juntamente  con  las  de  Mindanao  y  Yisayas  orientales  de  los  dias  3,  4  y  5  indican  con  bas- 

tante claridad  la  existencia  de  'un  tifon  que,  formado  el  dia  1  al  Sur  de  las  Carolinas,  y  habiendose 
movido  primero  al  NW,  vino  a  recur var  durante  los  dias  3  y  4  casi  a  la  mitad  de  camino  entre  las 

Carolinas  y  Eilipinas. 
Despues  del  dia  6  los  barometros  subieron  francamente,  no  solo  en  nuestro  Archipielago,  sino 

tambien  en  Carolinas  y  Marianas,  lo  cual  nos  hace  suponer  con  mucha  probabilidad  que  el  tifon  se 

deshizo  poco  despues  de  verificada  la  recurva. 

TIFON  DE  15  A  21   DE  DICIEMBRE. 

El  dia  15  el  barometro  y  los  vientos  de  Guam  y  Yap  revelaban  la  formacion  de  otro  baguio 

al  Sur  de  las  Carolinas  Occidentales  en  los  alrededores  de  5°  Lat.  l!^  y  144°  Long.  E.  En  el  texto 
ingles  damos  las  observaciones  hechas  en  ambas  estaciones  desde  el  15  al  18  ambos  inclusive. 

Hasta  el  18  el  tifon  se  movio  muy  inclinado  al  oeste ;  pero  desde  dicho  dia  se  inclino  rapida- 
mente  al  norte,  verificando  una  completa  recurva  al  E  de  Yisayas  y  del  Sur  de  Luzon  durante 

los  dias  19y20.  E121se  dirigio  ya  al  nordeste  deshaciendose  probablemente  poco  despues  al  este 
de  Luzon  y  a  la  distancia  de  unas  500  milks.  Yease  esta  trayectoria,  tal  como  la  acabamos  de 
indicar  brevemente,  en  la  lamina  XXXL 

A  Hongkong  y  demas  Observatorios  del  Extremo  Oriente  se  enviaron  con  motivo  de  este  baguio 
los  siguientes  telegramas: 

Dia  18,  10  a.  m. :  Tifon  en,  6  cerca  de,  las  Islas  Palaos,  moviendose  al  W  6  WNW. 

Dia  19,  2  p.  m, :   Tifon  al  E  de  las  Islas  Visayas,  moviendose  al  WNW. 
Dfa  20,  10  a.  m.:   Tifon  al  E  de  las  Islas  Visayas,  inclindndose  al  norte. 

Dia  21,  mediodia:  Tifon  al  E  de  las  Visayas  septentrionales  6  de  la  parte  sudeste  de  Luzon,  moviendose 
al  NNW  6  N. 

Dia  21,  4  p.  m. :  Tifon  al  E  de  las  Visayas  septentrionales  6  de  la  parte  sudeste  de  Luz6n,  recurvando  al 
NE. 
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Lo  mas  notable  en  este  baguio  fue  el  remoliao  secundario  que  se  desprendio  de  el  6  se  formo 

acaso  al  lado  izquierdo  del  mismo.  Su  presencia  se  echa  de  ver  tan  elaramente  en  las  curvas  baro- 
graficas  de  Butiian^  Tagbilaran^  Maasin,  Cebu  e  Iloilo  que  apenas  cabe  dudar  de  el.  Eeprodueimos 
dichas  curvas  en  la  lamina  XXXII.  De  ellas  se  deduce  que  este  centre  ciclonico  secundario  se  hallo 

a  la  menor  distancia  de  aquellas  cinco  estaciones  a  3  p.  m.,  5.15  p.  m.^  6.30  p.  m._,  8  p.  m.  y  10.20 
p.  m.  del  19  respectivamente.     Probablemente  se  deshizo  en  la  Isla  Negros. 

Este  remolino  secundario  era  de  muy  reducido  diametro^  pero  dejo  sentir  bien  sus  efectos  por 
donde  pasaba.  Bastara  para  convencernos  de  ello  que  citemos  aqui  parte  de  algunas  cartas  6  reports 
de  Baganga,  Butiian^  Tagbilaran  y  Cebu. 

El  P.  Barber^  S.  J.  Misionero  de  Baganga,  decia  lo  siguiente  en  carta  de  3  de  Enero^  1910. 

En  la  noche  del  18  al  19  del  pasado  Diciembre  nos  enseno  el  Senor  el  azote  del  baguio:  parece  que  no 

pas6  lejos  de  Baganga.  Ha  tumbado  el  abaca  en  muchas  partes  y  los  que  no  tienen  brazeros,  con  gran  senti- 
miento  suyo  ban  visto  podrirseles  tan  apreciada  fibra.  En  Caisan,  barrio  no  muy  distante  de  Bagangay  el 
vendabal  derribo  una  casa,  y  las  maderas  aplastaron  ̂   Hipolito  Tamoy  y  a  Isaac  su  hi  jo.  En  casa  tumbo  un 

cocotero  de  los  de  la  calzada^  y  muchos  pMtanos  y  papayeras  muchas  de  la  huerta.  Habia  empezado  d  destechar 

la  Iglesia.     La  veleta  se  rompio  y  fue  recogida  por  el  Hermano  en  la  calzada. 

El  observador  de  Butiian  termina  su  largo  report  sobre  este  baguio  con  estas  palabras: 

Este  ha  sido  para  Buttian  un  baguio  horrorosisimo.  Los  bramidos  del  mar  se  olan  distintamente  desde  el 

pueblo  hacia  el  NW  y  esto  que  dista  de  la  playa  unas  6  millas.  Los  mSs  ancianos  de  este  pueblo  dicen  que  no 
han  presenciado  baguio  igual  d  este  que  haya  producido  inundaciones  tan  grandes.  Dicen  que  sus  antepasados 
hablaban  de  un  baguio  cuando  el  pueblo  estaba  atin  cerca  del  mar;  pero  inundacion  parecida  S.  esta  era  cosa 
desconocida. 

Cuenta  el  Sr.  Presidente  Flores  que  muchas  casas  en  los  pueblos  de  la  parte  de  Esperanza  fueron  llevadas 

por  la  corriente,  tres  carabaos  muertos,  y  una  infinidad  de  cerdos  y  gallinas  perdidas.  En  el  barrio  de  Magallanes 
cayo  la  Iglesia  y  dos  casas  en  construccion ;  la  Iglesia  de  Masao  fu6  dividida  por  el  viento  en  tres  partes;  en 
Buenavista  siete  casas  fueron  llevadas  por  la  corriente. 

En  el  texto  ingles  publicamos  una  tabla  de  observaciones  hechas  en  Butiian  del  18  al  21  ambos 

inclusive.  Comparando  estas  observaciones  con  la  curva  barografica  de  aquella  estacion  (lamina 
XXXII)  se  echara  de  ver  que  parte  de  los  vientos  violentos  que  alii  soplaron  fueron  debidos  al 
centre  ciclonico  principal  del  Pacifico  y  parte  al  centre  secundario  que  paso  cerca  por  el  norte  de 
Butiian  a  eso  de  3  p.  m.  del  19.  • 

El  Gobernador  de  Bohol  D.  Fernando  Eocha  escribia  al  Director  de  este  Observatorio  con  fecha 

20  de  Enero,  1910. 

Segtin  partes  oficiales  y  noticias  parti culares,  el  dia  19  de  Diciembre  en  las  primeras  horas  de  la  noche 
se  sintieron  en  los  pueblos  de  Garcia  Hernandez  y  Duero  violentas  rachas  de  viento  que  duraron  solamente  de 

dos  d  tres  horas.  Se  cayeron  centenares  de  troncos  de  los  cocoteros  y  muchlsimos  platanales.  En  Garcia  Her- 

nandez cayeron  algunos  tabiques  de  la  Casa-Municipal  de  reciente  construcci6n.  En  Duero  varias  casas  se  vi- 
nieron  al  suelo  y  otras  fueron  destruldas.     En  este  tiltimo  pueblo  las  perdidas  se  calculan  en  mds  de  ̂ 7,000. 

El  obsei'vador  de  Cebii  hace  la  siguiente  observacion^  por  cierto  bastante  acertada,  sobre  la 
brusca  bajada  del  barometro  que  tuvo  lugar  a  eso  de  8  p.  m.  del  19. 

Mi  sospecha  es  que  aquel  descenso  brusco  de  la  noche  debe  de  ser  algun  remolino  que  desde  la  madrugada 

del  19  hacia  refrescar  los  vientos  del  1°  y  4°  cuadrantes. 

Terminamos  esta  discusion  con  la  siguiente  nota  en  que  damos  la  cantidad  de  agua  recogida 

en  los  pluviometros  de  las  estaciones  que  se  hallaron  mas  cercanas  al  centre  ciclonico  de  que  aca- 
bamos  de  hablar. 

LLUVIA  DE  6  A.  M.  DEL  i8  a'6  A.  M.  DEL  20  DE  DICIEMBRE,  1909. 

Estacion. 

Mili- 

metros. Estacion. 

Mili- 

metros. 

Butiian  _  -     .__.._ 522.2 

602.0 265.5 
Cagaydn 

217.9 

51.9 47.5 Surigao     _..   Tagbilaran Maasin       _          _        _ 
Cebii 
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METEOROLOGICAL  DATA  FOR  MANILA  CENTRAL  OBSERVATORYJ 

[(f)  =  14*'  34'  41"  N:  X  =  120*'  58'  33"  E;  barometer  above  sea,  14.2  meters;  gravity  correction  not  applied,  —1.72  mm.] 

Date. 

1_. 2_. 

3_. 
4_. 
5_. 
6- 7_. 

8_. 
9_. 10_ 

r2_. 
13_. 
14_. 
15_ 

16- 
17_. 
18-. 
19_. 
20_. 
21_. 
22_. 
23_. 

24_ 
25- 
26_. 

27-. 
28-. 
29- 
30- 

31- 

Mean   
Total   

Departure  from 
normal   

Pres- 

sure, 

mean. 

mm. 
760. 63 

59. 74 ■ 

58. 55 
57. 07 
57. 66 

58.  37 58.48 
57.67 
57. 68 
57.47 
57. 76 
57.98 
58. 93 
59. 32 
60. 32 60. 28 
60.29 
60.45 60. 23 
59. 15 
58.41 
58.  65 
59. 42 
60.66 
61.  75 
62.  50 
63. 68 
63.55 
62 
m.  27 
59.36 

Air  temperature. 2 

Mean. 

25.4 
25.4 
24.6 

25. 2 
24.4 
23. 2 
23.9 

23.4 24.5 

24.4 
24.3 
24. 8 

24. 2 23.8 

24.9 
24.8 
24.3 

23.2 23 

21.9 

24.4 23.9 
24.7 

23.4 24.3 

24.4 23.8 

23.6 
24.7 
25. 1 
25.  4 

Maxi- 

mum. 

30.9 29.5 

27.8 

29. 5 
30.5 

28.2 30.1    ; 

28.1  ■ 

29.3 

29.1  ' 

27.7 
30      I 

29.2  ! 

28.4  i 
30.6  ; 29.6 
29.2  \ 
27.1      : 
27.6  ; 

24.8  ! 28.8 28.6 
29.8 

26.4 29.8 

29.4 

30 
27.9 

30.5 
30 
30.6 

Underground  temperature. 

Mini- 

mum. 

oa  j 

21.4  i 

22  : 

22.8  : 

22.3  i 20.1 

18.2 

20 
19 

20.6 22.3  i 
21.7  i 

21.5 22.7  1 21.6  ! 

21.4  i 21.1 

22 

21   - 

19.9  i 
18.5  { 

21.3  ' 

20.3  I 

21.7  i 21.7  ! 
20.7  : 
21.1 

20   i 

20 

20.5 

20.9  ■ 

21.8  : 

0.25  meter. 

5  a.  m.  2  p.  m.  I  8  a.  m.  2  p.  m. 

26.8  I 

26.9  ! 

26.9  ' 

26.7 
26.6  : 

26 

25.8 

25.8  : 25.9 
26.6  ; 

26.2  \ 

26.1  I 
26.2  ! 

26.2  I 

26.1  ! 

26.5  i 

26.8  i 

26.2  I 

25. 8  !  • 

25  I 
25  i 

25   i 

25.3  I 
25.7  i 
25.3  1 
25.5  ; 

25.3 
25.2  ; 
25.3  I 

25.5 

25.9  i 

°C. 

27.5 

27.4  i 
28   I 

27.1  : 26.9  i 26.8  i 

27.2 
27.3 
26.8  ; 

27.2  I 

26.8  ' 

26.7  i 
27.5 
27.5  . 

27.1  i 26.5 

26.4  i 

25.1  i 

25.6  ! 

25.4  i 

26.2  ; 

26  i 
26.2 
26.4  : 

26.2  ; 
26  ; 

26.1  i 
26.5 

27 

27.6  I 

27.6  ■ 

27.6 

27.6  I 
27.5  i 
27.3  j 
27.2  ! 

26.9  i 

27 
27 

26.8 

26.9  I 

26.9  ' 

26.9  i 

26.8  : 

26.9  i 27  ; 
26.9  i 

26.8 
26.4  I 
26.3 
26.1  i 

26.2  i 26.3 

26.2  ! 
26.3  I 
26.3  i 
26.2 

26.2  i 

26.3  I 

26.3 

27.7 
27.8 
27.7 

27. 7 27.8 

27.4 

27.4 27.2 
27 

27.2 

27 

27.2 
26.9 
26.9 26.9 

27.1 
27.1 

27.1 
26.8 

26.4 26.3 

26.3 
26.2 
26.4 

26.4 26.3 
26.4 

26.2 26.5 

26. 4 26.5 

1.50 meters. 

2.50 

meters. 

5  a.  m.  8  a.  m. 
Rela- 

tive   i 

humid- 

ity, 

mean. 

Vapor 

pres- 

sure, 

mean. 

28 
28 
28 

28 
28 

28 

27.9 

27.8 27.9 

27.9 
27.8 27.8 
27.8 
27.8 
27.7 

27.7 27.8 

27.7 27.5 

27.4 27.6 
27.5 
27.6 27.5 

27.5 

27.2 27.4 

27.4 27.3 
27.4 27.3 

28.1 
28.1 

28 

28.1 

28.2 

28 
28 
28 
28 
28 
28 
28 

28 
28 

28 
28 

28 

28 

27.9 

28 

28 
28 
28 

28 

28 
28 

27.9 

28 
28 

27.9 

28 

Per  ct.  ! 

78  9  i 

78.6  i 

91     ; 78.1  I 

75  I 

74.4  j 
77.7  i 

85      i 

82.4  ! 
89       I 
90.2  I 

88.8  i 93.3  I 

92.1  ̂  

•    87.3 

85.5  ; 

90.3  I 

91.7  '■ 

77.1  i 

81.2  i 

72.2  ; 

77.6 ; 

81.7  I 
82.2      : 
76.5  I 70.6  i 

71.5  I 

79.3 

80.4  I 

82.4  i 
82.6  ; 

mm. 
18. 

18. 
20. 

18. 
16. 

15. 
17. 
18. 
18. 
20. 
20. 

20. 
20. 

20. 
20. 19. 

20. 

19. 15. 

15. 

16. 

17 
18. 

17. 
17. 
15. 
15. 
17. 

18. 
19. 
19. 

Evaporation.  2 

Free   I 

expo-  jShelter,' 

sure,  j  total.  ! 

total.   !  I 
mm.        mm. 
  i      2 

        2.9 2.4 
2.5 

2.2 
2.1 

1.7 1.5 

759.62 24.2 

29 

21 

—  .83 

25.9  i 
26.7 

26.8 

26.9  ' 

27.7 

28 

82.1 
18.4 

.2 

1.7 

1.6 

1.5 

2.4 
2.1 

3.1 
2.4 

2.6 

1.5 

2.8 

3.1 
2.7 
1.9 
2.5 
1.7 

1.4 
1.8 

57.3 

Wind. 

;,  Prevailing direction. 

NNE       i 

NE  quad.  I 
Variable   i 

NNE       ! 

N  quad,    j 
N 

NE  quad. 

W  quad. 
NW  quad. 

NE        ! 

SE NNW 

N  quad. 
NE 

N  quad. 
ENE,  WSW 
NE  quad. 

Total 

move- 
ment. 

10   
11   
12   
13   
14   
15   
16   
17   
18   j    N  quad. 
19   i         NE 
20   :  N 
21   !nNE,  ENE 
22   !  N 
23    N 
24    N 
25—   ;        NNE 
26   I  NE  quad. 
27   I     N  quad. 
28    N 
29       Variable 

30   -   '     N  quad. 
31   '■    Variable 

Km. 

144 
313 

62 220.5 
123. 5 

165 123 
105.5 
86 79 

66.5 107.5 
96.5 

127 
150 

104.5 116 
127 178 
236 

317 
190.5 
216.5 
136.5 
160 
194 

98 147 

112 117 

Maxi- 

mum 

hour- 

ly 

veloc- 

ity. 

Km. 

13 
29 
6.5 

24 
17 

20 

13 

;  11.5 
;  14 
10.5 
9 

!  22.5 
12 
14 

:  14.5 

11.5 

:  17 

I  12 

16 

\  18.5 

i  30 

;  18 

I  26 I  22 

!  19.5 

I  21 
j     9 
;  19 

i  18 
j  14 

I  13 

Direction 
at  the 
time  of 

the  maxi- mum 
velocity. 

ENE 
NE 
SE NNE 

NNE 

NEbvN 
NNE 
W 
NW NE 

SE NNW NW 

NNE 
WSW w 
E 

ENE NE 
NE 

NNE 
NNE N 

NbvW 
NNE NE 

WNW 
N EbvN 

W,  SE 

Clouds. 

Prevailing  form  and  its  direction.  {    g^^^ 

Amount,!-            -,-    —   ;  ̂̂ ine. 
mean.    \ 

Upper,  Lower. 

Rain, 

24  hours 

begin- 

ning 

mid- 

night. 

0-10. 

7.8 

7.6 9.8 

7.2 
3.2 
9.1 

6.8 
7.6 

8.1 

8.4 9.4 
8.4 
9.3 

9.1 
3.5 

3.5 8.7 
9.2 8.3 

10 

9.6 
9.5 
9.4 

10 7.9 
6.2 
3.5 9.1 
6.6 

5.2 
5.6 Mean. 

Total  _ 

Departure  from 
normal   

145.4  i  16.6  i 

A.-Cu A.-Cu 

Ci.-S 

A.-Cu 
A.-Cu 

Ci.-S 

Ci.-S 

Ci.-S 

A.-Cu 

Ci.-S 
Ci.-S 
A.-Cu 
A.-Cu 

Ci 
Ci 
Ci 

A.-Cu 

Ci.-S 
Ci.-S 
Ci.-S 

A.-Cu 

Ci.-S 

Ci.-S 
Ci.-S 
A.-Cu A.-Cu 

Ci 

Ci.-S 

A.-Cu 

Ci.-S 

A.-Cu 

ENE,  E  \ E 

EbvS 

SE 

SbvE 

SE 

NbvE 

SE 

E 

ENE 

S.-Cu 
S.-Cu 

Fr.-N 

Cu 
Cu S.-Cu 

Cu 
Cu S.-Cu 
S.-Cu 
S.-Cu 

Cu.-N Cu.-N 

N 

Cu 
Cu S.-Cu N 

Cu S.-Cu S.-Cu 
S.-Cu 

N.-cf 
S.-Cu 

Cu S.-Cu 

Cu 

S.-Cu 

Cu 
Cu 

Cu 

ENE ENE 
NE 
NE 

NNE 

E  I 
NE  I 

SE  ' 

E  ! 

E 
E 
E 

NE 

NEbvN 

.      *N 

EbvN 

NE 
E 
E 
E NEbyE 

EbvN 

"  E 

E,  ESE 

E'
 

ESE 
ESE 

h.   m. 
5  05 
2  00 

0  00 

4  15 7  55 

A"  ! 

+  1-7 

4  10 5  30  i 
2  30  i 

3  05  i 

2  10 

0  05 

4  25 
2  35 
2  20 

8  35 
7  30 
1  35 0  45 
2  40 
0  00 
0  15 

0  20 
1  45 

0  00 
4  15 
6  30 7  40 
0  50 

5  45 

7  25 
6  15 

24!  9' I  = 

51.5  i 
14.5  I 

4.2  ! 

.6 
17.4 

3  29 
108  10 

Miscellaneous. 

E  a.  /-o  p. 

E°  %°  a.  d  p. 

E°  a.  d°  p. E°a. 
E°  O  a. 

E  a. 

P  0°  a- 

a,  p.  d  %°  p. a.  •^TP• 

E  -Q  a. 

E  n.  r^°  a.  •''  p. 

E  d  a.  O  #  p. 
E  a.  ̂ -^  a.  p.  #  p. 

E  d  a. 

E  a. 

E  a.  #  p. 

E  a.  #  a.  p. E°  a.  yx'  p. 

E  #  p  a.  d  p. 

E  a. 

E  a.  d  p. 

E  a. 

E°  a.  d  #  p. 

E°  a.  vjy  p. 

E°  ̂ °  a. 
E°a. 

Edoa. E  r>~  a. 

=  da. 

124.9 

+63.5 
1  All  the  mean  values  given  in  this  table  are  deduced  from  hourly  observations. 
-  These  values  are  taken  from  instruments  mounted  in  the  Observatory  park,  1.5  meters  above  ground. 
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METEOROLOGICAL  DATA  FOR  FIRST  AND  SECOND  CLASS  STATIONS.^ 

TAGBILARAN. 

[(/,  =  9*  38'  N;  X  =  123*  51'  E;  barometer  above  sea,  21.8  meters;   gravity  correction  not  applied,   —1.86  mm.] 

t Temperature. 
Wind. Clouds. 

ii 

:2 

Day. .  i 
a 

a 
a Prevailing 

Force Amount 
Prevai ling  form  and  its  direction. 

5- 

Miscellaneous. 

^ M 

s 

^>' 

direction. 
(mean) . (mean). 

1 

«a 

1^ 

02 

o'"^ 

« 

Upper. 

Lower. 

•5.H 

mm. 

°a 
°a °c. 

Per  ct. 
0-12. 

0-10. 

mm. 
1 27.4 

31.5 
23.3 

78 

N  quad. 1.3 7.7 
Ci.-S. i  Cu.-N.                E 

2 27.2 31.5 23.5 79.8 Variable 1.3 7.5 Ci.-S. i  Cu.              NE,  E 
3 

27.6 
32.  2 

23.8 
77.3 Variable 

1.2 8.2 

Ci.-S. !  Cu.-N.         E,  NE 

4 27 31.4 

23.6 

80.7 
NNE,  SE 

1.8 
9 

Ci.-S. 
Cu.-N.                E 

8.9 •  T  <  p. 
5 26.7 

30.7 
23.8 75.5 

N,  NNE 
1.7 

9.7 

Ci.-S. Cu.-N.      ENE,  E 
6 26.1 29.1 22.8 

77 NNE 
1.5 9.5 Ci.-S. 

■  Cu.-N.  NW,  NNW 

7 24.6 26.1 22.  7 
88.3 WNW 

1.3 

10 

Ci.-S. 
i  N.                NNW 

99.1 

#2  a  p. 

8 
26 29.9 22.6 

81.2 

SE 

1.7 
10 

A.-Cu. 

SE 
1  Cu.-N.           SSW 

.8 

d°a. 

9 26.7 
31.1 

22.7 
80.8 

SE 
1.3 

7.8 Ci.-S. 

SE 

;  Cu.-N.  SSW,  ENE 

da. 

10 
26.9 

30 

,22.3 
82.7 

SE 
2 7.8 Ci.-S. 

E,  SSW 
;  Cu.-N.  SSW,  ENE 

1.3 11 26.3 30.1 23.1 84.2 Variable 
1.2 

9.5 

Ci.-S. 
■  N.            SSW,SE 

6.1 

d  a.  p.  7  p. 

12 
25.8 28.8 23.2 84.7 

SE 
1.5 

9.2 
Ci.-S. 

Cu.-N.      SE,  SW 

6.5 

d  a.  #'  r^  p. 

13 26.6 31.3 
22.3 81.8 

Variable 
1.5 9.5 

Ci.-S. 
Cu.-N.             SW 

<P. 

14 
26.2 30.5 22.6 84.3 

Variable 
1.3 

7.5 Ci.-S. 
E Cu.-N.  SSW,  SW 

3.3 

d<  p.     . 

15 26.1 31.6 20.7 80.8 Variable 
1.7 

7.7 Ci.-S. 
E,  SE 

Cu.-N.           ENE 
15.7 

#°  a.  p. 

16 26.4 30.5 23.1 

84 

NNE,  SE 2 9.7 
Ci.-S. 

Cu.-N.  NE  quad. 

•  a. 

17 26.5 31.5 21.6 
79.2 WNW,  NNE 

1.5 

9.3- 

Ci.-S. Cu.-N.      E,  ENE 

34 

•  P- 

18 24.6 
26 

21.2 86.8 NW  quad. 
2.5 

10 

Ci.-S. N.          Variable 5.3 

•  da. 

19 
20 

23.3 

24 

24.5 
26.7 

21 

21 
86.7 

85.2 

NW 

ssw 
5.2 
2.5 

10 
10 

N.                 NNW 
Cu.-N.  WNW,NNW 

42.2 

47.2 

11.'- 

Ci.-S. 
21 
22 23 

25.2 
26.7 
26.6 

26.9 

30 

30 

22.8 
23.5 
22.1 

89.5 

86.2 
85.2 

SE,  ssw 
SE SSW,  SE 

1.8 2 

1.8 

10 

8.8 7 

Cu.-N.           SSW 
Cu.              S,  SW 
Cu.                   SW 

20.3 

18.8 

%""  a.  d  p. 

It. 

Ci.-S. 

NNE 
24 

26.4 32.1 22.1 
83.5 NNW 

1.5 

7.8 
Ci.-S. :  Cu.,  Cu.-N      SW 

25 
26.4 

30.4 

23 

84.2 NNE 
1.7 7.2 Ci.-S. Cu.,  Cu.-N      NE 26 26.1 

30.4 
23.5 84.8 

N  quad. 

1.2 

7.8 

Ci.-S. 

• 
Cu.-N.                E 

1.8 
dp. 

27 
25.5 28.4 22.6 83.8 NNW 

1.3 
9.2 

Ci.-S. 

Cu.-N.  ENE,  NE 7.4 
#a.dp. 

28 
26.5 30.7 

22.6 

79.2 NNW,  NNE 
1.8 

8 
Ci.-S. 

Cu.-N.         NE,  E 

<,  P- 

29 
26.4 31.3 

22 

81.7 
NNE 

1.5 6.5 Ci.-S. 
Cu.-N.                 E _ 

07°  p. 

30 26.6 

30 

22.8 80.8 NNE,  SE 1.8 7 
Ci.-S. 

Cu.-N.                 E 
31 

Mean 

Total 

26.1 

30, 

22 

82.2 N  quad. 1.3 

8.3 
Ci.-S. 

Cu.                   NE 5.3 

•    p. 

26.1 
29.8 

22.  6 82.6 1.7 

8.6 382. 5 
• ■ 

SURIGAO. 

[</,  =  9''  48'  N;  X  =  125*'  29'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  —1.86  mm.] 

mm. 

°r7. 

°a 
°C. 

Percf. '     0-12. 
J      0-10. 

mm. 

1 IbK  37 27 30.1 23.5 85.7 NE  quad. 1 5 

Ci. Cu. ,  N.-cf 

E 1.5 

n^a. 

2 
57.64 

26 
30.5 23.3 87.7 

NE,  NNE 
.7 

8.2 
Ci.-S, 

N N.-cf. 

NE 

5.8 d  a.  #°  p. 
3 56.52 

25.8 
29.1 

23 

90 
NW 

.3 
6.8 

Ci.-S. N Cu. NE 
ii2  u.'  a.  11°  p. 

4 
5 

55.20 
55.88 

25.9 
26.3 

27.5 
27.6 

23.7 
23.9 88.8 

84.3 

NW   quad. 
NW,  NEbyE 

.9 
1.8 

9.7 

9.5 

Fr.-N. Fr.-N. 

N 
N 

24.4 
5.1 d°  a.  #°  p. 

Ci.-S. 
6 56.33 

26 
26.8 25.4 

83.7 NW 
2.5 

9.8 

Ci.-S. Fr.-N. 

N 

31 

7 
8 56.16 

56.66 

24.5 
25.9 

26.1 
29.1 

23.5 

23.9 
94.8 

81.2 

NNW 

NW  quad. 
.9 

1 
10 
9.2 Fr.-N. S.-Cu. E 

70.6 
•^a.#°p. 

112  p. 

A.-Cu. 

SE 
9 57.20 

.  25. 7 29.4 
22.8 

89.8 
NW 

.1 
6.8 

Ci.-S. 
E Cu. W 112  a.  d°  £j.2  p. 10 

57.46 
25.4 

30.2 

23 

91.5 
NW 

.1 
5.3 

Ci. E 
Cu. 

NE 

32.3 

n.^  #°  a.  #^  p. 
11 

57.90 
25.1 

28.8 
22.5 

90.2 Calm 

6.8 

A.-Cu. E Cu. 

NE 

3 

■^'  i-.P-        o 

12 
58.04 

25 
28.2 22.7 

91.7 
WbyN 

.1 

7.7 

A.-Cu. 
E Cu. 

NE 
n.^  #°  a.  £L^  p. 

13 
58.52 25.2 

29.3 
22.5 

88.7 WSW 

.2 

7 
A.-Cu. 

N 
Cu. 

W 

3.8 

ns  a.  p. 

14 
58.78 24.8 29 

22.9 
91.3 ENE 

.2 

8.2 
A.-Cu. 

NE 

N.-cf. E 
15.3 

#  112  a.  p. 15 
59.38 25.4 

29.4 21.5 

89.3 NW 

.1 

4.3 

A.-Cu. NE 
Cu. 

112  a.  p. 

16 
59.26 

25.7 28.7 22.8 
89.8 NW 

.2 

7.2 

Ci. 

NE 

Cu.,  N.-cf. 

W 
10.2 

ii2  a.  OP. 

17 
58.54 

24.2 27.4 22.5 
94.3 

NW 
.1 10 Ci.-S. 

Fr.-N. 
NE 

55.9 

•o^-     Pj^o 

18 
19 
20 55.99 

54.01 
55.60 

23.8 
23.7 
24 

24.9 
24.8 
26.3 

22.4 
22.1 
22.7 

91.3 

94.5 
89.3 

NW  quad. 
NW  quad. 

SW 

3.7 

5.3 1.5 

10 
10 
9.3 

N. 

Fr.-N. 
Fr.-N. 

N 

SW 

194.8 

307.2 

2.5 
/-Op.  #2  a.  p. 

#2a.  p^-a. 

#°a. 

A.-Cu. 
21 

56.15 

26 
30 23.5 85 

SW 
.3 

9.2 
A.C-u. 

NE S.-Cu.,  cu. 

SW 

12.2 

rL°^p. 

22 
56.88 26 31 

23.6 

87.2 
WSW 

.2 

7 
A.-Cu. 

E 
Cu. 

SW 

2.5 

#  a.  £L°  p. 

#o  a.  nP  p. 
23 

58.44 
26.8 31.2 

23.8 

83.2 
WSW 

.3 

5.3 A.-Cu. 
NE 

Cu. 

SW 

24 

58.88 
26 

30.5 23.1 
86.5 

w,wsw 
.3 

7.3 

Ci.-S. 
N Cu.       SW, 

WSW 

4.1 
%o  112  a?  p. 25 

59.84 25.4 28.4 22.7 
89.3 

NW .4 

5.3 

Ci.-S. 
N Cu. 

WSW 

112  a. 26 

60.37 26.4 
29.2 23.5 

85.7 Variable .8 
6.5 

Ci.,Ci-.S. 

N Cu. 

E,  NE 

50.8 112  a. 
27 

61.20 25.5 
28.6 23.1 

90.7 
NNW 

.1 

9.5 

Ci.-S. 

NE 

Fr.-N. 

E 
59.6 •2  a.  p. 

28 

61.18 25.2 
28.7 

23 

91.8 ENE .5 9 
Ci. 

N 

Fr.-N. 

E 

22.8 

#  a.  p. 
29 

60.67 
25.4 30 22.4 89.2 Variable 

.4 

5.7 Ci. 
SW 

Cu. E ja2  a.  XL°  p. 
30 

59.46 
25 

30.5 
22.8 90 

ENE,  NNE 

.2 

8.5 Ci. 

NE 

Cu. E 
26.7 112  a.  0  a.  p. 

31 

Mean 

Total 

58.42 
25 27.7 22.4 

91.3 NE 
.2 

9.8 
A.-Cu. 

S.-Cu. E 7.4 

#a.p. 
757,90 25.4 28.7 

23 

89 .8 
7.9 

949.5 

^  All  the  mean  values  given  in  these  tables  are  deduced  from  six  daily  observations. 
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CEBU. 

[<^  =  10*  18'  N;  \  =  123'  54'  E;  barometer  above  sea,  4.5  meters;  gravity  correction  not  applied,  —1.84  mm.] 

Day. 

Temperature. Wind. Clouds. 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

^  bo 

CO 

Ph  bo 

Miscellaneous. 

mm. 
758. 31 
57.50 
56.40 
55.14 
55.78 

56.41 
56.45 
56. 43 
57.13 
57. 21 
57.64 
57. 98 
58.46 
58.58 
59.34 
59.19 
58.40 
57.54 
56.13 
55. 79 
55.87 
56.69 
58.40 
59.06 

59.67 
60.30 
61.24 
61.21 
60.55 
59.35 
58.21 

27.2 
27.3 
26.8 

26.8 
26.6 
26.2 
24.2 
25.6 

25.9 
26.5 

25.9 
25.7 
24.8 
26.4 
26.7 
26.3 

26.5 
24.1 

23.4? 
23.6 
24.6 
26.1 
26.4 
26 

26.3 
26 

25.8 

25.8 
26.6 

26.2 

26.1 

30.5 
31 
30.7 
31.2 30 

29.5 
25.7 
29 

29.8 

31.1 30 

29.9 
28.9 
29.6 

31 
30.1 
30.5 
25.9 
25.5 
26 

29.2 

29 
29.4 
29.8 

30 ao 
28 

29.3 

30 29.5 

29 

24.1 
24 

22.6 

22.5 
23.9 
23.6 
21.7 
21.9 22.5 23 

23.8 
22 

22.8 

22.6 
23.1 
22.9 

23.6 

22.9 
21.3 

22 
22.4 
23.9 
23.9 23 

i  22.8 
23.3 
23.7 
24 

22.4 22.9 
23 

Perct 

74.2 

72 
74.8 

72.6 
69.1 
68.8 

84 73.2 76.7 75 

76.5 

75.8 
79.3 

70.5 71.5 

72.1 
71.4 

82. 8? 
84.7 

84 77.7 
77.4 
74.1 

72.7 
72 

70.3 

73.5 72.3 
75.  4 
74.6 

Mean     757.95  j  25.9  !  29.3  |  23      |  75 

Total 
1 

NE  quad. 

NE E 

NE NE 
N 

NE,  SW 

SE 
SE 

E 

SW,  s 
SSW,  SE 

E,  N 
E,  NE 

S 
E 

NE,  ENE 

NE 
N  quad. 

SW 

SW 
SW      , 

SW  quad. 
NE Variable 

N,  E 
NE 
NE 

NE,  E 
E 

NE  quad. 

Km.p.h. 
9.4 

10 
9.5 
9 

10.3 

8.2 
8.5 

5.4 
4.4 4.8 

5 5.8 

5.7 7.8 
4.7 

9 
6.9 
6.6 

16.3 8.6 

6.2 
6.8 
7.6 
5.6 6.8 

I        11.7 
I        10.1 

i        11.9 
9.8 

9.7 

8.2 

0-10. 

4.2 
3.5 
5 

7.3 
6.3 6.7 
9.7 

6.5 5.5 4.8 

6.2 
7.5 

6.2 

4 

2.5 

4 
7.7 
9.7 

10 

8.8 

8.7 
6.7 5.7 

6 
5 
4 
5.5 
5.2 
4.2 
5 
6.8 

6.1 

Ci. 
Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. Ci. Ci.-S.,  Ci. 

Ci.-S. 
A.-Cu. 

Ci.-S. 

Ci. 
Ci. Ci. 

Ci.-S. 

SSE 

""""e 

E 

SE 
NE 

E 

A.-Cu. 

Ci.-S. 
A.-Cu. 

Ci.,  A.-Cu. Ci.-S. 
Ci. A.-Cu. 

Ci.-S. 

Ci. 
Ci. 
Ci. 
A.-Cu. 

Cu. 
Cu. 
Cu. 
Cu. 

Cu. 
Cu. 
Cu. N. 

Cu. Cu. 
Cu. 

Cu.-N. Cu. 

Cu.-N. 
Cu. 

Cu. Cu. 

Cu. 

Cu.-N. Cu.-N. 

N. 

N. 

Cu.-N 

Cu. 

Cu.-N. Cu. 
Cu. 

Cu.-N. Cu. 

Cu.     ■ 

Cu. 
S.-Cu. 

-N.  ENE 

ENE 
NE 
NE 
NE 
NE 

ENE NE 
E 

ESE 
SSW 

SSW ENE E 

ENE 
NNE 

NNE 
N 
N 
W 

NW 

WSW 
W 

NW N 

ENE 

ENE NE 

ENE 

E. 

mm. 0.8 

2.3 

3 
114.8 

1 
.5 
.3 

30.4 

4.3 

17.5 

2.8 

9.7 
42.2 

38.4 
39.1 7.4 
9.9 

14.5 

.3 

"lL7" 
I 

=°  nd  /o  a.  im  p. 

=:°  n  a.  r~2  p. =°  a.  #  O  p. 
=°  u.^  a.  d  p.  C 

=°a7  a. 

=o  n  O  a. 

=°  •  a.  #'  p. 

a  d  a. 

=°da. 

=°  n  d  a.  O  p. 

=o  rL  #  a.  O  p. 

=°  0^  r~4  a  ̂   p. 

=°  n  a.  #  a.  p.  T 

=°  ii2  a.  <  p. 

=o  n  a.  r3  p. 

=o  I2r  a.  I~2  P- =°£ia.O«r4p 

=°  a.  #°  a.  p. 

=°  #°  a.  %'^  p. 

•  a.  p. 

•2  a.  p.  r^  p. 

=°#a. 

=°  %&. =°  II  a. 

=°iia. 

=°iia. 

■=°  n  a. 

=°  n  a.  d  p. 

=°  n  a.  d  ̂   T  P- —°  ̂   a.  #  <,  p. 

n  0  a. 

•p. 

>  ̂  p. 

-1351.7 

ILOILO. 

[</>  =  10''  42'  N;  X  =  122*  34'  E;  barometer  above  sea,   6  meters;  gravity  correction  not  applied,   —1.84  mm.] 

1 
2 
3 
4 
5 
6 
7 
8 
9 10 

11 

12 
13 
14 
15 16 
17 
18 
19 20 

21 
22 23 
24 
25 

26 
27 
28 

29 

30 

31 Mean 

Total 

mm. 

758.91 
58.12 
57.08 

55.89 
56.43 
57.04 
57.36 
56.89 
57.36 
57.49 

57.95 
58.26 
58.85 
58.70 
59.85 
59.71 
59.27 
58. 82 
58.38 
56.92 56.61 
57.51 
58.92 
59.58 

60.34 
60.68 
61.88 
61.38 
60.78 
59. 39 

58. 32 

758.  54 

26.1 
26.7 
26.3 

26.2 25.9 
24.9 

25 
25.3 
25.7 
26.2 
25.3 

25.5 
24.8 

26.2 
25.4 25.8 

25.9 
24.3 
22.6 
22.8 

24.7 
24.3 
25.6 

25.4 
25.5 
25.3 

24.4 
26.2 
26.4 
26.4 
25.8 

25.4 

31.6 30.8 

31 
30.8 

30.2 30 

27.4 
29.4 30 

31.1 29.6 
28.8 

29.1 
30.5 
31.1 

31 31 

27.3 25 

25.3 
27.8 

28.1 
29.1 
29.5 

30.6 
29.6 
27.5 
30.5 

30.9 
30.7 29 

23.5 

24 
23.5 
23.8 23 

21.1 
23.5 
23.1 23 

22.6 
22.5 

23 
22.6 
22.6 
22.1 

22.4 
23.5 
23 

20.4 
20 

23.1 
22.2 
23 
23 

22.6 

23.4 22.5 
23.5 
23.1 
23.9 

23.5 

Perct, 

85.3 
83.5 

83.5 82.8 
76 
78.5 
86.5 

84.5 
85 

84 

88.7 87.3 
84.5 

78.6 82.8 

84.5 
85.5 90 

87.8 
93.3 
93.8 

94.8 
88.2 
85.4 
85.5 

84.9 
89.3 80 

81.9 

82.8 
84.1 

85.3 

N 
N 
N 
N 
NE 
NE 
NE 
NE 
NE 

NE,  SW 

SW,  SE 

SW W 

NE 
NE 
N 
NE 
N 

NE,  N 

SW 
NE NE 

SW NE 
NE NE 

NE NE 
NE 

NE 
NE,  N 

1.8 
1.7 
1 

1.3 
2.5 

2 
1 
1 

1.5 

.7 

1.2 

1. 

.3 

.1 

.5 

.5 1.3 
1.5 
1.5 

.5 

.5 

.3 

1 
1.5 

0-10. 

5.3 
6.8 
6.8 
6.3 5.8 

7 

9.2 9 

8.3 
6.5 

7 
4.8 
5.7 
5 

6.5 9.7 
9.8 

10 

9.7 
9.3 
7.5 

8.2 7.3 7 

8.8 
6.7 6 

4.8 
6.7 
7.3 

Ci. Ci.-S. 

Ci. 

Ci. Ci.-S. Ci.-S. A.-Cu. 

Ci.-S. 
A.-Cu. A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci. A.-Cu. 
A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 

Ci.-S. A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci.,  A.-Cu. 

A.-Cu. 

Ci. Ci. 

Ci.,  Ci.-S. 

A.-Cu. 

ESE 

E 
ENE 

Cu. 
Cu. 
Cu. 

Cu. 
Cu. 
Cu. Cu. 
Cu. 

Cu. Cu. 
Cu. 

Cu. Cu. 
Cu. 
Cu. 

Cu. 
Cu. Cu.-N. 
Cu. 

Cu.-N. 
Cu. 

Cu. Cu. 

Cu. Cu. 

Cu. Cu. 
Cu. 
Cu. 
Cu. 

Cu. 

N 
N 

NE 

NE 
NE,  N 

NE 
NE 

NE 

N 

NE,  NW 
NNE NW 

N 
N 
N 

NE 
NE 

ENE,  NE 
ENE 

NE 

mm. 

2.3 

.6 

.3 

5.1 
18.8 

10.7 
1.6 

75^4' 

8.6 
3.6 29.2 

5.9 

4.8 

57.9 
6.9 

1.3 
5.3 

.9 

245 

d<^p. 

£l^  d  a.  #( 
d  a.  #o  p. 

0°a. 

•  p. 

d#°p. T  d  #  <i   p. 

<  rii#p. 

d  a.  #  ̂   p. 

d  a. 
jQ  #  a. 

#o  d  a.  <,  p. 

•  T  r^  p- 

<p. 

•  p- 

•  a.  p.  <,  p. d  a.  d  #  p. 

d  #  a.  p. da.  #TP• 

<  •  a.  p. 

d°  T  <  p. 

Oa. 

<,  •?. 

d  a  #  p. 

#°  a.  p. dp. 

-a  a.  I^  p. 
d  a.  <,  p. 

a.  p. 
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ORMOC. 

[0  =  11**  00'  N;  X  =  124'*  36'  E;  barometer  above  sea,  5.6  meters;  gravity  correction  not  applied, — 1.83  mm.] 

Day. 

10 

11 
12 
13 
14 15 
16 

17 18 

19 20 
21 

22 23 

24 
25 

26 
27 28 
29 
30 
31 

Mean 

Total 

mm. 
758. 65 
57.78 
.56.66 

55. 26 
55.90 
56.57 
56.81 
56.63 
57.40 
57.40 
57.97 
58.17 
58.80 
58.66 
59. 50 
59.46 
58.84 
57.33 
55.71 
55.71 
56.08 .56. 94 

58.72 
59.17 
59.87 
60.63 
61.58 
61.49 
60.75 
59.47 

58.42 

Temperature. 

26.2 25.7 25 

26.2 
25.1 
24.3 

23.3 
24.4 
25 
24.7 
25 
25.2 
25.2 
25.7 
25.7 

25.2 
24.5 

,23.1 
21.9 
23.6 
24.6 
24.6 
25. 6 

25.2 
25.5 
24.9 

25.2 
25 

25.2 
25.6 2.5.8 

758.14  I  24.9 

% 

32.9 

32.2 
31.3 
30.9 

30.4 
29.2 
26.2 
29.2 
30.8 
30.4 
30 

31.2 
30.5 
32 33 

31 

29.7 24.4 
23.6 

26.5 
27.5 
27.8 

31.2 

29 
30.1 30 
29 

28.7 

30.1 30.7 

29.2 

22.2 
21.9 
20.9 
21.5 
21.7 
20 
21 

20.3 
21.8 

20.4 21.9 
21.8 
21.6 

21.2 
20.1 

20.4 
22 
21.9 

20.5 
21.2 
23.1 

22.2 
22.1 
23.1 
22.5 
22 
22.8 

22.2 
21.4 

21.4 
22.9 

S  03 a>  fl 

Per  ct. 
80.3 
82.5 
84.8 
83.7 
76.2 

84.7 
94.2 
84.3 
85.5 
85.7 
87.8 

84 
88.7 

80.2 77.8 

81.7 
88 
94 

94.5 

93.5 

93.2 
95.2 
85.7 

89 
87.7 
86.7 
82.2 
85.1 
86 

83.9 

82.2 

6.1 

Wind. 

Prevailing 

direction. 

N 

N,  W Variable NNW 

N  quad. N 
N 
S 

Variable 

N,  SSW Variable 
SW  quad. 
Variable 
Variable 
NW  quad. 
Variable 
NW  quad. 
NW  quad. NNW 

Variable 

SE  quad. 
SE  quad. 
Variable 
NW  quad. 
NW  quad. 
NW  quad. 
Variable 

W 

\Y  quad. Variable 
Variable 

Force 

(mean). 

0.5 

.3 

.2 

1.8 

1 
1 
1.3 .3 

.5 .5 

.5 

Clouds. 

Amount 

(mean). 

0-10. 

5.7 
6.5 
6.2 7 

8.5 
9.3 

9.5 

9.2 
7.2 
5 
7 
6.7 

6.5 5.7 
4 4.3 

8.2 

10 

10 
10 

9.7 
9.5 7.7 

9.2 8.5 
6.7 
8.5 7.8 

Prevailing  form  and  its  direction. 

Upper. 

Ci.,  Ci.-S. 
Ci. 

Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci. 
Ci.,  Ci.-S. 
A.-Cu. 

Ci.-S. 
A.-Cu. 

Ci.-Cu. 

Ci. Ci. 
Ci.-S.,  A.-Cu.     E 
Ci.-S. 

E 
SE 

SE 

SE 
SE 
SE 

SE 

NE 
EbvS 

Ci.-S. Ci.-S. 

Ci.-S. 

A.-Cu., 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu. 

A.-Cu. 
A.-Cu. 

SE 

ESE 

Lower. 

Cu.-N. 
Cu.-N. 
Cu. 

Cu.-N. Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu. 
Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. N. 

Cu.-N. 

N. 

N. 
Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 

Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 

ENE 

NE ENE 

NNE 
NNE,  NE 

NE 

E 
E 

ENE N 
NNE 

N 
N 

ESE 
W 

Variable 

N,  E 

E 
E 
E 
E 
E 
E 

•^a 

mm. 
0.8 

1.5 

1 

15.7 

12.7 
26.7 

85.6 25.7 

16.8 23.6 

5.6 
1.5 

4.8 

5.1 
3 

Miscellaneous. 

-Q-  =°  a.  p  07°  p. n  =o  a.  T  <i  P- 

Td<p. 
n  a.  T  <i  P- 

n.  a. d  a.  9  a.  p. 

•  a. 

T  d°  p. 13.  a.  <|  d°  p. 

<,  P- 

i3.  a.  O  T  d  <1  p. 

d°  a.  ̂   p. 

<  p. 

n  a.  07  <  p. 

•  T  d  <  p. 

#°  a.  p. 

d  #  a.  p. =°  a.  d2  a.  p. 

#a.  p.  ̂   T  p. 
•  a.  p.  ̂   p. 
•  a.  r3  ̂   p. 

<  d  a. 

pp. 

n  a.  a?  p. 

#^Op. 

d  a.  p. 

n  p°  a.  d  p. d  =°  ̂   p  a. 

r^«°a. 

TACLOBAN.i 

[0  =  11**   15'  N;  \  =  125*'  00'  B;  barometer  above  sea,   5.5  njeters ;  gravity  correction  not  applied, — 1.82  mm.] 

1 
2 

mm. 
758. 83 

58  22 

■ 

°a 
°C. 

Per  ct. 
N 

N  quad. 
NW  quad. 
NW  quad. 

N 
N 

Variable 
NE  quad. 
Variable 

SSE,  SE 

0-12. 

0.5 

.8 

.7 
La .7 
.8 

.7 .2 

.3 

0-10. 

3.3 
6 

6.7 

7.8 

5.7 
6.5 

10 8.7 
7.3 

6 
6.5 
6 
6.8 
5.7 

3.2 
6.5 

8.7 
10 

Ci. Ci.-S.              SW 

Ci.                   SW^ Ci.                   SW 

Ci.,  Ci.-S. Ci.                   SW 

Cu.                      E 
Cu.                     E 
Cu.-N.,  Cu.    NE 
Cu.-N.          NNE 
Cu.-N.          NNE 
Cu.-N.           NNE 
N.           NE  by  N 
Cu.-N.             NE 
Cu.                     E 
Cu.                NNE 
Cu.-N.                 E 
Cu.                   NE 
Cu.-N.           NNE 
Cu.           E,  ENE 
Fr.-Cu.               E 
Cu.-N.             NE 
Cu.-N.     NEbyE 

N.                     NE 
N.             NNE,  N 

N.,  Cu.-N.          N Cu.-N.         WSW 
Cu.-N.                 S 
Fr.-Cu.              W 
Cu.-N.            NW 
Cu.-N.                N 
Cu.-N.                 E 
N.                  ENE 
N.                  ENE 
Cu.-N.                 E 
Cu.-N.                 E 

N.,  Cu.-N.          E 

mm. 
1.3 
1 

'i2'2' 

3.8 
2.3 

104.3 

4.8 

16.3 3.8 

12.2 

"1277' 30.3 
34.3 47.3 

5.1 

38.6 12.7 

.8 10.2 

5.6 4.1 
26.2 

5.2 
15.5 

#a.  p. 

•  a. 

Viy2  ̂ 2  d  a.  #  p. 

0^2  a  #  a.  p. 

O^  a.  d  p. 

•  a.  #2  p. 
#2^  a. 

n.--  a.  #  p. 

•  a. 

n."^  a.  #  p. 

•  p- 

na. 

Il=°a.r^2  0|-^op^ 

•  Tp. 

•^  a.  #  p. 

#a.  p. 

d  a.  #  a.  p. r^2  a. 
•^  a.  •  p. 

•  a.pO°a.  <;p. 

11: 

•^  T  a.  p. 

#a.  p. 

^2  .^2  =  a.  #a.  p. 

•  a. 

^^  072  a.  0  a.  p. 

3 56.84 
55. 62 
56.44 
56.91 
56.88 
56. 66? 
57.45 
57.73 
58.01 
58. 26 

4 
5 

• 
6 
7 
8 Ci.               SW,S 

Ci.              WbyN 
Ci.-S.                  S 
Ci.-Cu.            SW 
Ci.-S.                  S 
Ci.-S.             SSW 

Ci.                WSW 
Ci.                      W 
Ci.-S.                 W 
Ci.                      S 

9 10 

11 SE            ;               .  5 
Variable    i           .2 

NW         1            .2 
Variable    1           .5 

NWquad.   j           .5 
N  quad,     i           .  8 

N W  quad.  !           .5 

Nquad.     i          1.7 
N  quad,     i          2.8 WNW                   .3 

NE                     .5 

Variable    •           .  3 

12 

13  1     58.85 
14  !     59.04 

_ 
15 59.66 

59.  70 
58.97 
57.46 
55.63 

55.45 
.55.  83 

16 
17 18 

31.7 

30.9 
26.2 
26 
28 
28.8 

28.2 
30.5 29.6 

28.2 
29.3 
29.5 
29.5 

30.4 
30 
28.5 

24.2 24.8 

22.8 
22.7 

23 

24.3 

24.6 
23.5 
23.8 

23.9 
24.4 
24.2 
24.2 
23.4 24.5 

24 

::::::: 

19 10 
9 
9.5 

20 21 J   

22  :     .56.86 9.2 7.3 

8.3 
9 
7 9.7 
8.8 

6.8 

23 

24 25 
26 

27 

58.50 
58.98 
60.19 
61.20 
62. 12 
61.95 
61.22 
59.90 
58.84 

NNE,  NW 

N  quad. 

N,  NNW 
NE  quad. 

N 

N  quad. 
NW,  NE 

E 

E  quad. 

.7 

.5 .8 

.7 

.8 

.7 

.  7 

.3 .7 

Ci.-S.                W 

Ci. 
Ci.                   SW 

Ci.,  Ci.-S. 
28 

29 

30 
31 

Mean 

Total 

Ci.-S".              SW 

Ci.,  Ci.-S. Ci.                      W 
Ci.                  NW 

758.33 I 

.7 7.4 
1 422 1 

1  The  thermometers  of  this  station  were  broken  during  the  typhoon  of  November  6,  1909. 



456 BULLETIN    FOR   DECEMBER,    1909. 

METEOROLOGICAL  DATA,  ETC.— Continued. 

CAPIZ. 

[0  =  11"  35'  N;  X  =  122'  45'  E;  barometer  above  sea,  6  meters;  gravity  correction  not  applied,  — 1.81  mm.] 

'c 

Temperature. 

'6 

Wind 
Clouds. 

-^a 

a 

tiTT 

-0^ 

Day. 

^ 

1  a 

a 1 1    Prevailing  form  and  its  direction. 

0«0 

Miscellaneous. 

S8 g    ̂ i 
a 

3& 

Prevailing  1 

direction. 
Force mean). Amount 

(mean). £ 
O       I       OS 

S 

&'
" 

:           Upper. 
0-10.      1 

Lower. 

mm. mm. 

°C. 

°a °a 

Perct. 

0-12. 

1 26.1 
91.3 np: 

1.5 

6.5  1  Ci.-S. 

NE 

Cu.-N. NP:  quad. 2 27.1 

90 

NE 
1 

6.7  i  Ci.-S. SE 

Cu.-N. 

NE 

p^  p. 

3 26.8      91.9 

NE 

1.3 
6.2  1  Ci.-S. 

NE 

Cu.-N. 

E,  N 

d°  a,  p. 

4 26.9  ;   

88 NE 
1.3 

6.8  1  Ci.-S. 

Cu.-N. 

NE 
5 

26.4  i   84.8 

NE 
1.5 7.5     Ci.-S. 

NE 

Cu.-N. NE 
6 26.2  :   87.2 NE 

2.2 
8.7     Ci.-S. 

NE 

Cu. N 

1.3 

7 26.2  1   1   

26      '   '   
90 
88.2 

N  quad. 
N  quad. 

1.5 
1.3 9.5  !  Ci.-S. 

NE Cu.-N. 
Cu.-N. 

NE 
NE 

•""a. 
.    8 

9.2 

Ci.-S. 

2.3 

9 
26.2      '   

90 

NE 

.  7 

7.8 

Ci.-S. Cu.-N. NE,  E   ;  •°a.  <  p. 
10 26.2  •.     _._ 

89.8 
SE,  NE 

.3 

7  8 

Ci  -S Cu  -N 

SW  NE 14      1  a=°#°a.r2#p. 2.8  1  T  p. 11 25.3      
91.8 

SVV,  E 

.3 

8.3 

Ci.-S. 
Cu.-N. 

NE 

"     12 

25.4  !   
90.7 

ESE,  N 

.3 

8.3 

Ci.-S. 

NE 

Cu.-N. 

NE 

16.5  I  #a.  p  <  p. 
20.6  !#  a.  p  pp. 

13 
24.9  ;   

92.2 
N  quad. 

.0 8.2 

Ci.-S. Cu.-N. 

NE 14 
25.6      

89.2 
NE,  ESE 

.3 

6.2 

Ci.-S. Cu.-N. 
NE 

     d.a. 
15 

25.8  ;   
87.7 N  quad. 

.5 

4.2 

Ci.,  Ci.-Cu. 

Cu.-N. E 
28.7  :  =°  n  a. 16 25.8    :   

89.8 NW  quad. 

.7 

4.7 

Ci. 

Cu.-N. E 

    •a. 17 26.6  :   
87.8 

NW 
.7 

7 
Ci.-S. 

SE 

Cu.-N. 

NE 

6. 4     •  p. 
18 

25.5  1   88.8 NE  quad. 
1.3 

10 N. 

5.1  i  #a.  p. 
19 

25.2  '   
90.3 

NE          i 

2.8 

10      !  Ci.-S. 

N. 

NE 
27.2  1  p  a.  #-  p. 

20 
24.1      i   95.7 NW  quad,    i 

2.5 
10      1 

N. 

23. 1?,  %  a. 21 26.2  ,   90.7 N  quad.     I 
1.8 

9.8  i  Ci.-S. 
Cu.-N. 

E 
22 25.6     92.8 

NW  quad.    1 2.2 
10      i  Ci.-S. 

Cu.-N. 
NE 

60. 7  i  #  a.  m-  p. 
23 

25.7        

93 
Variable 

r 

7.7 Ci.-S. Cu.-N. NE,  N 30.5  1  •a.  <,°p. 2      I  #2  a.  d  p. 

  !  ©a. 

24 
25 91.7 

NE          1 

1  5 9  8 

Ci  -S Cu  -N 
NE 

25 
25.9      

89.2 
N  quad. 1.8 

.8 

Ci.-S. Cu:-N. 
N 

26 25.1      89.8 NE 1.8 
9.2  ;  Ci.-S. 

N. 

NE 12.7  i  #a.  d  p. 
27 24.5      

93.2 NE 1.7 
9.7  i  Ci.-S. 

N. .      NE 

15.2  I  #a.  p-p. 28 
25.7      

90.3 NE 1 

8.5 

Ci. NK 

Cu.-N. 
NE .8  i  •^p. 

29 26.2      
88.7 

.NE 
.  7 

5.2 

Ci: 

NE 

Cu.-N. 
NE   ;  5°=°  a. 30 

26.5  :   

89 NE 

.8 

6 
Ci.-S. Cu.-N. 

E 

     ii°=°a. 

31 

Mean 

Total 

26      ;   

91.3 NE 1 

r 
.7 

6.7 Ci.-S. 

NE 
Cu.-N. 

E 

     -°p. 25.8 1 90.2 1.2 7.9 1 

270.4   !   

CALBAYOG. 

[<^  =  12**  04'  N ;  X  =  124*  36'  E;  barometer  above  sea,  4.1  meters;  gravity  correction  not  applied,  —1.80  mm.] 

mm.    ,   °c:  \  °C.      °C.     Perct. 

0-12. 0-10. 

m/ii. 
1 759.42  1  25.1 30.7     23         91.7 N 1.2 

5.1 

Ci.-S. 

S.-Cu. 

ENE 
9.4  i  nd  a.  p°   j  °  <^p. 

2. 8  ■  n  =°  p  a.  r'^o  d  p. 2 58.61  i  26 31.5     22.5     87.2 N 
1.3 4.8 

Ci.-S. 

S.-Cu. 

ENE,  NE 3 57.18  ;  26 31.7     22.4     86.7 N 1.5 5.8 Ci.-S. 

S.-Cu. 
ENE 

.8  1  d  a.  p  <  p. 

4 56.01  :  25.7 30.1     22.6     85.8 
NE 

1.3 

7.7 

Ci.-S. 

S.-Cu. 

NE 
1. 5  i  =  r^.  a. 

■  5 

56.84     25.6 30         22.8     78.3 
NE 

1.5 5.2 
Ci.-S. 

S.-Cu. 

NE 

.3 

=  a.  p. 

6 57.22  :  24.5     28.8     21.4     88.7 

N,  NE 

1.2 8.7 
Ci.-S. Fr.-N. 

NE 

3.6 

d  a.  p  =°  a. 
7 57.09     26         30.1     23.7     83.6 NE,  N 

1.7 
9 

Ci.-S. 

S.-Cu. 

NE 

21.8 

d  a.  p  #  p. 

8 57.32  1  24.5     27.7     22.4     91 N .5 9.3 
Ci.-S. 

S.-Cu. 

.  5 

9  a.  d  a.  p. 9 57.66  i  25.5  :  29.9     22.6     88.6 N 1 7.3 
Ci.-S. 

S.-Cu. 
ENE,  E 2.8 =°  a.  T°  ̂   •^  p. 10 

57.91  ;  25.4     30.2  ;  22.2  ;  88.  8 N 

.8 

6 
Ci.-S. 

S.-Cu. 
E 3      1  p  <  p. 11 

58.33     25      i  29.5     22.8  :  90.5 N 1 
6.7 

A.-Cu.                E S.-Cu. 

E,  SE 

27.4  ;  #p. 

  ida,.T<p. 
12 .  58. 42     25. 3  ■  29.  5  I  22. 4  !  88. 3 Variable 

1.2 

7.2 Ci.-S.,  A.-Cu. 
S.-Cu. 

E 13 
59.18  1  25.4     30.2     22.6  1  88.2 N 1 

5.8 

A.-Cu.,  Ci.-S. 

S.-Cu. 

NE 

.5  1  d°a.  TP°  ̂   p. 
14 59. 26     25.  5 30.6     21.5  :  85.6 N 

1.3 4.3 

Ci.-S. 

S.-Cu. 

ENE 

  '  n.  a. 15 

59.96 25.8 31.5     21.3     87 N 1 
3.3 

Ci.-S..  Ci. S.-Cu. 
ENE 8.9  i  na.  p  <  p. 16 

60.11 25.4 30.7     21.7  j  87.3 N 
1.2 

2.8 

Ci.,  Ci.-S 

'S.-Cu. 

ENE 
n  a.  d  T°  ̂   <  p. 
n  =°  a.  p°  #°  p. 17 

59.41 24.7 31.5  ;  21.6     89.5 

N,  NE 
1.2 

7.8 
Ci.-S.                SE 

S.-Cu. 

NE 

27.9 18 
58.37 

23.8 26      ;  21.9     90.5 
NE 

1.7 

10 

A.-Cu. 

N. 

NE 

8.6 

•  a.  p°  p. 
19 56.81 22.9 24.5     21.7     89.5 N 

1.8 
10 

A.-Cu. 

N. 

NE,  N 49 

d  a.  p.  #  p. 
20 

55.68 24.7 28.8  i  22.5 92.7 
Variable .5 9.3 

A.-Cu. S.-Cu. 
■N.  E,  NE 

51.1 

#  a.  vi^  #2  p. 

21 
55.88 24.9 27.7  i  23.8 94.2 

NW  quad. 

.8 

10 

A.-Cu. 

N. 

N 
32. 3 #  a.  p.  T''  <,  p. 22 56.96 

25.5 29.4 22.8 91.3 
Variable 

.  7 

7.7 
A.-Cu. S.-Cu. 

SE 

15.2 

r^#p. 

23 

58.75 
25.6 29.5 23.6 91.7 

W,  NW 
1 

8.7 Ci.-S. 
S.-Cu. 

NWquad. 
6.9 

d  a.  <,  p. 

24 59.33 

25 

29.2 23.5 

92 

N  quad. 
1 

9.2 

A.-Cu. 
S.-Cu. N 15.5 

^  T  •  a.  d  u^  p. 

25 

60.58 
24.8 28.7 22.6 

92 
Variable .8 8.2 

Ci.-S.,  A.-Cu. 
S.-Cu. N 17 

07  #  a.  p.  irn''  p. 

26 
61.58 23.8 

27.7 

22.2 

92.8 
N 1 

7.5 
A.-Cu.                 E S.-Cu. 

N.        NE 

21.8 

^  P  T°  •  ̂   ̂  

27 
62.60 23.4 

24.9 22.7 94.5 

NE 
1.2 9.2 

A.-Cu. 

N. 

NE 

30 

^  0°  a.  #  <,  p. 
28 

62.28 25.8 31.7 22.5 86.8 

E,  N 1.2 

7.5 

Ci.-S. 
S.-Cu. E 

#  a.  07  p. 

29 

61.37 25.8 31.2 21.8 85.2 NE  quad. 

1.3 
4 A.-Cu. S.-Cu. 

ENE 
1.3 

n.=°&.  #°vi^<p. 
30 

60.17 25.2 29.4 22.7 
90.7 Variable 

.8 

8 A.-Cu. S.-Cu. E 
17.8 o7a.  #a.  p  rsp. 

Mean 

Total 

59.08 24.9 29.2 22.4 92.7 N 1 6.7 A.-Cu.               SE 
S.-Cu. 

ESE 

.8 

uv  a.  d  a.  p. 

758. 69 25.1 29.4 22.5 
89.1 1.1 

7.2 1   1 378.5 
1 

-,   
i 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

LEGASPI. 

[0=13*   09'  N ;  X  =  123**  45'  E;  barometer  above  sea,  4.2  meters;  gravity  correction  not  applied, — 1.77  mm.] 

§ Temperat 
are. 

V 
Wind. Clouds. 

i  ■ 

•^  be  1    Miscellaneous 

Day. a a 
0 Prevailing  form  and  its  direction. a 

>--^ 
%& 

Prevailinf 

direction. 
Force 

(mean). 

Amount 

(mean). 

^.S  i 

.Sc  1 

^ 

03 

'S 
'S, 

Upper. 

Lower. 

(§'S)  ' 

mm. 

°a °c. 

°a 

Per  ct. 
Km.p.h. 

0-10. 
mm. 

1 759. 92 
24.6 26.7 

22.8 

91.8 NE 18.7 

9.7 

Ci.-S. Fr.-N. ENE.  NE 58.2  ,  •a.  #2  p. 2 58.79 
26.8 30.5 

24.7 82.8 
NE,NNE 14.4 

6.5 Ci. 

Cu.-N. 
NE 

7.1  1  da.  p.  #p. 
3 57.55 25.4 

27 
23.4 89.7 NE 12.4 

8.2 

Ci.-S. Fr.-N. 

NE 

25.2  1  #a.  p. 

4 56. 28 26.3 
29.6 

23.8 82.7 NE 
17.8 

6.7 

Ci. 
SE,  SSE Cu.-N. 

NE 
11      1  da. p.  #p. 

5 57.08 25.7 
29 

23.2 
69 

NE 20.1 
5.2 

Ci.,Ci. 

-S. 

Cu. 
NE 

  1  d°a. 
6 57. 48 

25.8 29.2 22.5 
14  A NE 

16.8 
4.3 

Ci.-S. 
S Cu. NE 

.3  1  d°a.  #°p.    . 7 57. 54 
26.5 

29.8 
24.6 

75.3 
NE 18 6 Ci.-S. Cu.,  Cu.-N.     NE 

  1  d°p. 
8 57.05 

25.3 
28.3 

22.1 80.8 
NNE 8.9 9.2 Ci.-S. Fr.-N. 

NE 

  1  d°  a. 9 57.56 
25 

31 21.5 
88.2 ENE 

4.6 
7.3 

Ci.-S. 
N. 

  ;  ̂°P. 

10 57.54 26.5 31.1 22.6 

86 

NE,  E 

7.4 

7.5 
Ci.-S. 

SE 
Fr.-N. 

E 

  i  <,d°p. 

11 57.97 
26 30 

23.4 86.2 E  quad. 5.7 8.7 Ci.-S. Fr.-N. 
ESE 

.3  i  d  a.  p. 

12 58.19 25.9 30.4 
22.5 

85 

E 6.8 
Ci.-S. 

S Cu. E 

  '■  =oa. 

13 58.99 26.7 30.5 23.4 

79 
ENE,  NE 

7.1 
5.3 

Ci.-S. 
S Cu.   ,   ̂p. 

14 
59.24 26.6 30.4 24.5 79.5 

NE,  ENE 
10.7 6.7 

Ci.-S. Cu.-N. 
ENE 

3.9  1  r^#a.  #<,p. 

15 60.03 26.2 
31 21.5 82.3 

ENE,  NE 8 4 
A.-Cu. 

SE 

Cu. 

SE 

     da.  <Cp. 

16 
60.06 26.5 31.4 21.6 79.5 NE 8 4.3 

A.-Cu. 
NE 

Cu. 

=  a. 

17 59.75 25.4 
30 22.5 84.9 NE 

8.8 
8 

Ci.-S. Fr.-N. 

NE 

69.3 da.d#2p. 

18 59.22 
25. 3 26.9 

23 
81.5 NE 18.7 10 

Ci.-S. 
Fr.-N. NNE 

4.6 d2a.d°p. 

19 
58.21 24.5 

25.9 
22.7 73.5 NE 

24.9 

10 
Ci.-S. Fr.-N. 

NNE 

42.4 

20 56.34 24.2 
25 

22.1 94.2 

NE 
18.4 10 

Ci.-S. Fr.-N. 
NE 

64.8 

#a.  p. 
21 56.36 25.8 28.3 24.2 87.5 NE 

20.2 
10 

Ci.-S. 
Fr.-N. 

NNE 6.6 

d  a.  p.  #  p. 

22 56.87 25.3 27.3 23.4 
90.8 

.NE 

9.7 
10 Ci.-S. N. 

NE,  SE 
81.5 

•^Ta«P. 
23 

58. 75 25.4 

28 

23.5 90.3 
ENE,  NE 

10 

10 

Ci.-S. N. 
NNE 

71.8  ;  #a.p.  r3p. 

24 59.51 24.6 26.1 22.8 89.8 
NE 

14.1 10 Ci.-S. Fr.-N. 
NNE 

21.4  i  #a.  u^p.  da.  p. 
25 

60.64 
26.2 30.4 22.9 80.3 NE 16.7 6.2 Ci.,  Ci. 

-S. 

Fr.-N. NE 34.8     =a.  d2p. 
26 61.80 24.3 25.1 22.4 

89 

NE 
23.1 10 

Ci.-S. 
N. 

NE 

6.4     #a.p.  r-p. 
27 62.85 24.6 26.8 23.1 87.3 NE 

17.7 9.3 A.-Cu. 
ENE Cu.-N. NNE 

70. 9  1  d  a.  #   1   p. 

28 62.66 25.2 27.9 
22.9 

87.8 NE 16.7 
9.5 

Ci. 

SE N. 

NE 

17. 5     •^  a.  •  p. 

29 61.72 26.2 29 23.7 
85.8 NE 

10 

7.  7 
Ci.-S. 

Cu.-N. 
ENE 

13.5     #a.  p. 

30 60. 28 26.3 29.7 24.4 

87 
NE,  ENE 

10 

6.7 Ci. 
Cu.-N. 

E 
20.4     #a.  p. 

31 59.12 26.3 29.9 23.5 86.7 NE,  ENE 

8.4 

6.3 
Ci.,Ci. 
  

-S. 

Cu.-N. NE,  ENE 

17         •a.  p. 

Mean 758. 88 25.7 28.8 23.1 84.1 13.5 7.7 

Total _ 
648.9  1 

ATIMONAN. 

[0  =  14**  00'  N;  X  =  121"  55'  E;  barometer  above  sea,  4  meters;  gravity  correction  not  applied,  — 1.74  mm.] 

mm. 

°C. 
°C. 

°a 

Per  ct. Km.  p.  h. 

0-10. 

mm. 1 760. 44 
26.9 

28.6 
25.6 76 NE 29.1 8.7 

1  Ci.-S. 

S.-Cu. NE 

7.9 
2 59.55 25.7 27.4 24.1 89.7 NNE 25.7 10 Ci.-S. 

N. 

NE 

48 

3 58.80 24.5 25. 7 23.1 
93.4 Nquad. 

21.6 

10 

Ci.-S. 

N. 

NE 
64.3 4 57.29 

25.3 27.5 23.7 85.3 
N  quad. 

27.6 8.8 
A.-Cu. 

NE 

N. 

NE 

6.2 

5 57.91 
25. 4 

27 

23.4 74.7 NE 30.5 
8.3 A.-Cu. 

NE 
S.-Cu. 

NNE,  NE 

.3 

6 58.41 
25 

26.5 
24.1 80.2 

N  quad. 
29.8 8.7 

Ci. 

N.,  S.- 

Cu.        NE 2.3 
7 58.54 

25.2 27.4 23.3 80.7 NE 29. 2 

9.7 A.-Cu. 

ENE 
S.-Cu. 

,  N.        NE 9.2 
8 57.72 25.6 26.7 23.7 81.5 

N 
24.3 9.8 

Ci.-S. 
S.-Cu. 

NE 

1 
9 57.49 

26 

29.2 23.2 85.7 
NE,  NW 

6.7 9 

Ci. SE 

S.-Cu. 

SE 

10 
57.47 

26 
29.9 23.6 

87.2 Variable 
7.9 

7 Ci. 
ESE, SE 

S.-Cu. 

E,  SE .8 

11 57.98 24.6 26.6 22.9 94.1 
Variable 

10.5 7.8 

Ci. 

N. 

NE,  ESE 

51.6 
12 

57.98 
25.3 29.7 23.1 

91 
Variable 6.8 

8.5 A.-Cu. 

SE 

S.-Cu. 

SE 

3.5 
13 

58.87 25.3 
27.5 23.1 

89.7 
N  quad. 

14.2 9.5 

Ci.-Cu 
ESE 

S.-Cu. 
NE 

11.2 
14 

59.08 25.4 28.7 
23 

90.2 NE 

14.9 

9 

Ci. 

N.,  S.- 

Cu.        NE 26.7 15 

60.28 25.3 27.3 
22.1 

89 

N 
16.6 7.3 A.-Cu. 

NE 
S.-Cu. 

N,NE 

8.1 
16 

60.14 
25.4 26.9 23.7 90.2 N 17.7 

7.2 

Ci.,A.- 

Cu.  SSE,  NE 
S.-Cu. 

N,  NE 

6.4 17 

60.16 
24.9 26.9 23.5 

90 
N 18.1 

9.5 A.-Cu. 
E 

Fr.-N 

NE,  N 

6.3 

18 

60.09 
24.9 26.6 22.9 84.8 

NE 
24.9 

9 
A.-Cu. 

ENE 

N.,  S.- 

Cu.        NE 3.8 19 
59.98 24.7 25.9 22.4 76.2 N 

31.1 
8.5 Ci.-S. 

S.-Cu. 
N 

.8 

20 

58. 49 
24.1 

26      ̂  

21.9 86.2 N 
26.9 

10 Ci.-S. 

N. 

N 70.8 
21 

58. 15 24.5 25.7 23.5 90.3 N 

27.4 

10 Ci.-S. 

N. 

NE 

2.6 22 

58.73 
24.1 25.3 

23     • 

90.2 N 
27.9 

10 Ci.-S. 

N. 

N 
41.9 23 

59.48 24.4 25.6 
22.4 93.7 N 

27.1 
10 

Ci.-S. 

N. 

NE 

61.2 24 
60.93 

24 
25.2 22.5 86.8 N 

26.2 
10 

Ci. 

N. 

N,  NNE 

34.3 
25 

62. 20 24.1 25.3 
22.8 88.3 N 

25.2 

10 Ci. 

N. 

NNE 
13.8 26 

63.10 23.7 25.3 
22.5 

87.3 
NE 

29 

10 Ci.-Cu. E 

N. 

NNE 

7.6 
27 

64.03 24.2 25.7 22.3 79.7 
NE  quad. 

28.1 

10 

Ci. 
S.-Cu. 

N.        NE 
5.6 

28 

63. 75 24.2 25 22.3 90.5 
NNE 

27.9 
10 

A.-Cu. EbyN 
N. 

NE 16.4 
29 

62.17 25.1 26.4 23.3 89.2 NEquad. 

24.8 
10 Ci.-Cu. ENE 

S.-Cu. 
ENE 

.8 

30 
60.42 26.2 

29.3 24.3 

87 N  quad. 

14.6 
8.8 

A.-Cu. 
E S.-Cu. 

NE 

.5 

31 

Mean 

Total 

59.37 25.9 27.8 24.3 
88.3 N 14.1 7.5 Ci.,  A. Cu.         E 

S.-Cu. NE 

759. 65 
25 

26.9 23.2 86.7 22.1 
9.1 

513.9 

•  a 

P- 

•  a 

.p. 

'07° 

i  a.  d  a.  p. 
da. 

P.' 

07  a 

da.  p. 

da. 
•°P. 

Q7^
 

i.da.p. 

dop 

d°  ̂   p. 

<i  a. 

•  a.p.O°p. 

QO
 

1.  d  T°  p. 

d  r^ 

a.  #p. 
r^a 

#p.  da.  p. 

cl« 

r^2a.  <op. 

d'^^a 

•  p. 

da. p.  #p. 

da. 

p. 

vay°dp. 

•  a 

p- 

d"a .  p. 

d'^a 

•  p. 

•  a. 

p.o°p. 

•  a 

p. 

da. 

•  p. 

#°  a.  p. 
doa 

.•°p. 

•  a 

p. 

#°a. 

da. 
da. 

94494- 
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METEOROLOGICAL  DATA,  ETC.— Continued. 

[<^  =  14'  49'  N;  X  =  120*   16' 

OLONGAPO. 

barometer  above  sea,  3.5  meters;  gravity  correction  not  applied,    —1.71  mm.] 

i 
1 'fl      i     Temperature. 

0) 

1^ 

Wind. Clouds. 

Day. a 
ill 

5  <=3 

Prevailing  form  and  its  direction. 

3  03 

Miscellaneous. 

1     ''    §? 

1   1   « 

IS 

Prevailing 

direction. 

Force 

(mean). 

Amount 

(mean). 

S    :  s ^   1  i 
Pi 

Upper. 

Lower. 

1'^ 

! mm.       °C. 

°c. 

°C. 

Per  ct. 

0-12. 
0-10. 

mm. 

1            1 760.23  1  26.9 32.3 24.2 64.8 
NNE 2 

6.2 

A.-Cu. 
Cu.,Cu.-N.    ENE 

d°  =  p. 

=°  a. 

i            2 
59.43  '  26.6 33.4 

21.5 74.1 
NNE 1.7 5.8 

A.-Cu. 
Cu.                    NE 

1            3 
58.32  :  26.1 31.5 

23 

81.2 NNE 
1.2 9.2 

A.-Cu.          ESE Cu.-N.               NE 3 •  =°  ̂   p. 1            4 56.90  i  26.3 32.1 21.7 
73.1 

NNE 

1.7 

6.2 

Ci. 
Cu.                    NE 

i           5 57.22     24.9 31.1 
20.6 70.7 

NE 
2.2 2.8 

Ci. 
Cu. 

=°  a.  p. 

D.oa.O°a.p. 

-Q  =°  a. 

i        S 57.92  1  24.8 30 

20 
65.5 

NE  quad. 
1.5 

8.3  i  Ci.-S.            SSE 
Cu. i            7 58.25  ■'  24.9 

31.3 19.6 74.5 

NE  quad.  • 

1.3 
7.3 

Ci.-S. Cu. 
8 57.49  !  24.4 31.3     19.6 

77.6 

NE  quad. 

1.3 

6.5 Ci.-S. 

Cu., 

iio=°  O  a- 

i            9 57.57  \  24.8 29.7  !  20.5 84 NE  quad. 1.2 7.7 Ci.-S. 
Cu.,  Cu.-N. 

.9 

n  a.  #o  p.  =o  a.  p. 
ii2  <,  a. dp. 

Oa.  =  a.p. 
c-  r3  a.  %°  p. 

10 
57.18  j  25.5 31.1 

21.7 85.3 NNE,  E 1.3 
9.3 

A.-Cu. 
Cu.N.             ENE 

.5 

11 
57.35  '  26.4 31.2 24 

81.3 
NNE,ENE 

1.8 
9.5 Ci.-S. 

Cu. 12 
57.72  1  26 31.8 23.4 

84.7 
NE  quad. 

1.2 9.2 
Ci.-S. Cu.-N. 17.4 1          13 58.61  1  25.7 30.3 

22.9 
85.8 

NE  quad. 1.5 

9.2 

Ci.-S. 
Cu.-N. 

.3 

p°  =  p.  d  a.  p. 

1          14 
58.97  '  24.6 

30 22 

84.2 
NE  quad. 

1.3 
6.7 Ci.-S. 

Cu.             NEbyE 

1-.7 
—  a.  d  p. 

15 60. 10  i  25.  8 32.1 21.5 

79.6 

NE  quad. 
1.3 

5.5 Ci.-S. Cu. •  a.  r^  p. 
16 60.14  i  26 

32.8 21.2 
81.8 

NNE 
1.2 

4.3 

Ci.,  Ci.-S. Cu. 

n.  =°  a.  Ol  p. 

17 60.16  !  25 32.7 21.9 87 NNE 1 8.2 Ci.-S. Cu.                  NNE 

7.4 

ii2a.d#r3P- 

d°a.p. 

18 
60.11  :  24.4 29.3 

22.4 
83.7 

NE  quad. 1.5 9.3 Ci.-S. Cu.-N. 19 
60.04  !  23.4 27.9 20.3 78.3  , NNE,NE 1.5 

8.8 

Ci.-S. 
Cu.                NNVV 

u/°  p.  0°  a.  p. 20 

59.16  !  21.7 25.4 17.2 86.3 NNE 
1.2 10 Ci.-S. 

Cu.                 NNE 
112  a.=°a.  p. 

d  p.  =o  a.  p. 
21 

58.42  :  23.6 28.3 20.4 

83.9  ' 

NNE 1.1 

10 

A.-Cu. 
Cu. 

22 58.42  '.  24.6 30.3 
19.5 74.5 NNE,NE 1.4 

8.2 

A.-Cu. 
Cu. 

11°  =°  a.  C°  P- 

23 
59.28  i  25.6 31.4 

22.1 

76.8  1 

NNE,NE 1.2 
9.8 

Ci.-S. 
Cu.-N.                NE 

=  '-^2  do  O  a.vj>  p. 

24 
60.59     23.2 25. 8 

20.8 
84    ; 

NNE 
1.3 

9.2 Ci.-S. Cu.-N. 3.1 #°  p.  d°  a.  p. 
25 61.56     24.5 30.1 

20 

76.2  i NNE.NE 
1.3 

7.8 Ci.-S.,  A.-Cu. Cu.                     NE 

cp  p. 

26 61.90  i  25 30.1 

22.6 66 
NNE 

2.3 
1.8 

Ci.-S. 

Cu. oo  p. 

27 63.27  j  25 29.9 

21 

63.5  ! 
NE  quad. 

2.7 
3.3 

Ci.-S. Cu. oo  p.                     i 28 
63.01  '  24.7 

29.1 
21.6 69.7  : 

NNE,NE 

2.6 

8.2 
A.-Cu. 

Cu.                    NE 

.1 

d°p. 

29 61.71  j  25.7 30.8 21.1 
74.3 

NE 2 

5.2  . 
Ci.-S. Cu.,  Cu.-N.    ENE 

xi°a. 

30 59.93  1  27 82         24 
75.9 NNE 

1.5 

5.2  , 

A.-Cu. 
Cu.-N.           EbvN 

d°  =o  p. 

31 59. 18  1  26.  6 32.7  1  22.4 80.2      : NNE.E 

1.4 

5      1 

A.-Cu. 
Cu.                EbvN 

jQ.2a.=°a.  p. 

Mean 759.36  i  25.2 
i 30.6  1  21.4 

77.7  ■ 

1.5  1 

7.2 

34.4 

Total   1 ! 
! 1 

SAN  ISIDRO. 

[(/)  =  15*'  22'  N;  X  =  120*'  53'  E ;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,   —1.69  mm.] 

1 
2 

mm. 

760.  67 
59.78 
58. 48 
57.16 
57. 77 
58.32 
58. 56 
57. 62 
57.50 
57.32 
57.76 
57.99 

°a 

°a 
°a 

Per  ct. 1                1 
i    0-m.    \    0-10. 

Variable    ■         1.1  1           4.3 

Variable    i         14'           47 Ci. 
A.-Cu.          SE,E 

Ci.-S. 
Ci.                     SE 
Ci.                     SE 
Ci.                      SE 
Ci.                     SE 
Ci.-S.                SE 
Ci.-S.              SSE 

Ci.-S. 
Ci.-S.                SE 
Ci.-S.                SE 

Ci.-S. 
Variable 
A.-Cu.              SE 

Ci.                     SE 
Ci.                     SE 
Ci.-S. 
Ci.-S.                 SE 

Ci.-S. A.-Cu.              SE 

Ci.-S. Ci.-S. 

Ci.-S. 
Ci.-S. 

Ci. 
Ci. 
A.-Cu.     E  quad. 

Ci.-S. A.-Cu. 
A.-Cu.                E 

S.-Cu.           ENE 
C,n                E   NE 

mm. 

n-  a. 

<^    2      Q 

3 
4 
5 
6 

::::::  ::::::|::::::  ::::::: 
NE,  ESE              1.2 

NE  quad.    '         1.4 Variable    ;         1. 8 

E  quad.     \         1.2 Variable             1.5 

NE  quad.    ;            .6 
NNW,  NW  i            .7 
NW  SSE     ̂           1  1 

8 

4.3 

3.7 

6 4.3 
5.3 
5.5 

8.7 
8 
8 9.2 

6 4.8 
3.7 
6.8 
8.5 

♦6.8 

8  8 

Variable        NE 

Cu., S.-Cu.       NE 
S.-Cu. 

Cu.                  NE 
Cu.                  NE 
Cu.                     E 
N.                    NE 
N.-cf.               SE 

N.,  S.-Cu.           E 
N.                NNW 
N.                     NE 
N.-cf.              NE 
Cu.-N.                E 
Cu.-N.             NE 
N.                     NE 
N.                     NE 
Cu.              N,  NE 
N.                     NE 
N.                  NNE 
N.                  ENE 

  \  072  a.  <;;  p. 

  !  n*-  a.  p. 

7 
8 
9 10 

^      ,      , i      i      i      ~ 1.3 .3 

27.2 2.1 

1 

-^     v-y     "■•  \^     f- n2  a^O^P- 

ii2a.- 

112  a.  d  <  p. 
d°  r-°  p. 

•°G"a.e^dOp. -CL  •^  0  p. 

p.  =  a.d2p. 

11 

12 -j       "     j~ Variable    i         1.2 

NW         '             9 
13 

14 59.06 
59. 20 
60.  44 
60.20 
60.46 
60.37 
60. 27 
59.36 
58.49 
58.86 
59.61 
60.71 
61.96 
62.74 

64.02 
63.90 
62.48 

60.44 
59.46 

1         1         i 

^       1       ,   

N  quad,     j            .8 

NW,ENE             2  2 
15 

NE  quad. 

E.NNW Variable 
Variable 

1.4 

.8 
1.2 1.1 
1.7 

1.2 

16 

1 

n."^  a 

17 18 
112  a.  r^o  #  p. 

19 
1 NE 

NNW 
Variable 

ii2  a.O^^^  ^°P. 112  02  a.  072  p. d°  a.  072  p. n.^  a. 

20 

1 
21 

22 23 19  1            9 NE  quad. 
NW,NE 

N  quad. NE  quad. 

E,  NW 
ENE.NW 

NE,NW 
NW  quad. 
Variable 

1.8 

.8 

1.2 
1.6 
2 

1.7 1.3 
.8 

1.1 

7.5 
9.5 

9 
7.3 3.3 2.8 

7.8 
7.7 
7.3 
5.7 

N                    ENE d°  a 
24 25 
26 ______ _  — 

N.            E  quad. 
Cu.             N,  NE S.-Cu. 
S.-Cu. 

N.                  ENE 
N.                     NE 
N.-cf.                  E 

Cu.                  NE 

.5 

______ 
2.5 

nP  a.  do  p. 
^2^0Q2a.^0^2p, 112  a. 

27 
0  2  fl. 

28 072  n.^  a.  d  p. 

nOd  a.oOcp2  p. 

29 

30 
31 

Mean 

Total 

NW,ESE              1  3 
759. 71 1.3 

6.5 
45.1 
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DAGUPAN. 

[0  =  16*  03'  N;  X  =  120''  20'  E;  barometer  above  sea,  2.7  meters;  gravity  Correction  not  applied, — 1.67  mm.] 

Day. 

Temperature. 
5  fl 

P4 

Wind. 

Prevailing 
direction. Force 

(mean). 

Clouds. 

Amount 

(mean). 

Prevailing  form  and  its  direction. 

Upper. 

Lower. 

•I  .2 

Mi  jscellaneous. 

Mean 

Total 

mm. 
760. 35 
59.69 
58. 51 
56.92 
57.32 
58.10 
58.42 
57.66 
57.56 
57.02 
57.39 
57.86 
58.82 
58.72 
60.31 
60.29 
60.26 
60.27 
60.02 
59.49 
58. 42 
58.60 
59.45 
60.72 
61.82 
62. 25 
63.47 
63.50 
61.92 
60.22 
59.27 

759. 50 

26.2 
26.4 25.6 
25.7 
25.4 
24.5 
24.6 
24.9 
24.6 
25.9 26 

25.1 
25.6 
26.1 
25.4 
25.6 
25.8 
25.2 
24.7 
23.2 

25 25 
25.7 

24 
24 24.8 
24.8 
24.7 
25 

25.9 
26.8 

32.6 
82.7 
31.6 
31.4 
32.4 
31.1 
30.6 
29.9 
29.1 
31.9 
31.5 
30.1 
30.8 
32.1 
30.6 
30.8 

32 30.6 
29.9 
28.8 
31.4 
31.6 
32.4 
27.4 
31.6 
30.9 31.8 

33.1 
31.8 
30.7 
34.6 

22.  S 
21.4 
22.3 21 

21.2 
20.4 
19.4 19.8 
20.2 
22 
23.1 
21.6 
22.7 
22.3 
22 

21.2 22.1 
22.3 
21.3 
18.4 21 

19.1 21.5 
21.5 20 

21 20 

18.4 
21.5 21.1 
21.6 

Per  ct. 
83.8 
86.8 
87.7 
84.8 
80.5 83.5 
86.3 
85.8 
92 

90.2 91.2 
93.5 91.5 
85.5 

89.3 
89.3 

82.2 
83.9 
80.6 
73.3 
78.3 
79.5 

79.2 70.8 
68.3 
73.7 
79.5 
80.5 
82.8 

S,  N SE SE,  NW S 

SE 
g 

Variable 
Variable 
NW  quad. 

E,  SW 
S  quad. 

SE 
N 

Variable 
Variable 

SE 
Variable 

SE 
S  quad. S 
Variable 

S  quad. Variable 
Variable 

SE 
SE  quad. S 
SE,  S 
SE,  S 

Variable 
Variable 

25.2 31.2 21.1 83.6 

Km.p.h. 10.1 
7.6 
7 

10.4 
12.5 

9.7 
8.1 
9.6 
6.4 

5.7 
9.4 

8.4 
6.9 7.8 
8 

6.4 
6.5 

8.4 
7.5 6.5 

6.1 
7.7 
6.7 7.7 
7 

14.1 
13.9 
10.8 
14.2 8.9 

8.1 
8.6 

0-10. 

3 
2.5 

5 
2.8 

2.7 

5.2 
4.3 

3.8 

6.7 6.5 

10 
7.5 
9.5 
6.5 
6.5 
1.5 

7.2 
9.7 
8.5 

8 
7 
5.8 
9.5 
9.7 

6.7 .8 
.5 4.5 

6.7 
1.8 4.5 

Ci.-S. A.-Cu. 

Ci. 
Ci. Ci. 
Ci. 

Ci.-S. A.-Cu. 

Ci. 
Ci.-S. A.-Cu. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci. 
Variable A.-Cu. 

Ci.-S. 
Ci.-Cu.,  Ci.-S. 
Ci. A.-Cu.,  Ci. 
A.-Cu. 
A.-Cu. 
A.-Cu. 

Ci. Ci. 

A.-Cu. 
A.-Cu. 

X'-Ciir 

S.-Cu.  E S.-Cu. 

S.-Cu.  WNW,  SE S.-Cu. 

SE 

S.-Cu 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu.,  S.-Cu. 

N 

SE 

NW E 

E,  SE SE 

1.1 
2.8 
2.6 

S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. 
S.-Cu. S.-Cu. 

S.-Cu. 

Cu.,  S.-Cu. 
Cu. 
S.-Cu. 
S.-Cu. 

S.-Cu. 
S.-Cu. 

E,  N E,  ENE 
N 

2.8 

E 
ESE 

SE 

SE 

^  a. Q7  a. 

cp=oa. 

=°  a.  d»  <,  p. 

<  a.  d  p. 

<°P. 

dop. 

r-  d^a.  <°p. 

d'^  pp. 

U-'  p. 

Vb-  07  p. 

=°  a.  vi^°  p. 
U^2  KX>  p. 

KL>  p. 

dp. 

^2  p. 
d°p. 

KD  a.  d°  p. 

7  p. 

5.6 

10.9 

i<t>=zie''  24'  N;  X  =  119*'  53' 

BOLINAO. 

J ;  barometer  above  sea,  8.5  meters ;  gravity  correction  not  applied,  — 1.65  mm.] 

mm. 

°C. 
°(7. 

°a 

Per  ct. 

1 760. 25 26.2 30.3 21.7 77.6 
2 59.60 

26.7 
30.4 23.4 77.8 

3 58.42 
26.4 29.9 

22.2 79.2 
4 56.90 26.2 29.7 21.4 77.6 
5 57.12 26 31.2 21.7 75.6 
6 57.86 

25.2 29.4 21.8 
76.7 

7 
58.'23 

25.2 29.8 20.9 74.3 

8 57.55 24.7 28.9 
18.8 77.3 

9 57.4a 
25.9 30.6 19.8 

81.7 
10 57.01 26.4 30.4 

21.9 
82.8 

11 57.27 
25.9 30.4 23.9 

83.1 
12 

57.65 26 
29 

23.4 
85.4 13 58.69 25.9 28.5 23.8 
86.7 

14 
58.76 26.2 29.6 23.2 80.5 

15 
60.16 25.5 28.1 

23 

83.6 16 
60.16 

25.8 29.2 21.4 
81.5 

17 60.08 
26.4 29.4 23.8 

82.2 18 
60.02 

25.9 28.5 23.7 80.8 
19 59.85 24.8 27.6 21.4 77.4 20 

59.25 
24.5 28.1 18.6 78.5 

21 
58.33 

25.8 28.5 23.2 78.4 

22 58.51 25.1 29.2 20.4 

77 

23 
59.38 

25.7 28.8 22.4 
79.2 

24 60. 61 25 28.3 
22.9 

79.8 25 
61.76 25.5 28.5 21.8 

78.5 
26 62. 27 

25.1 
29.2 

20.8 

76.2 27 63.38 24.6 29.9 20.1 
74.9 

28 
63.42 25.2 30.4 

20.1 
76.7 29 61.82 

25.9 30.8 
21 

76.7 
30 60.22 

26 
28.9 22.9 81.8 

31 

59.37 26.3 30.3 22.1 
81.7 

Mean 759.40 25.7 29.4 21.9 
79.4 

Total 
1 

SSE,  NNE 
SE,  NNE NNE 

SEquad. 
SE  quad. 
SE,  SSE 
SE  quad. 

NE SE  quad. 
SE  quad. 

SE 

SSE,  NNE NNE 

N  quad. 
E  quad. 
NE,  NNE 
NE  quad. 
SE  quad. 
NNE 

NE  quad. 
NNE 

SSE,  NE 
N  quad. 

SE  quad. NNE 

S  quad. 
SE  quad. 
SE  quad. 

SSE 
NE,  NNE 
ESE,  NNE 

0-12. 

2.2 
2 2.3 

2 
2.2 2.5 

2.3 
2 
2 

1.3 2 
2.3 

3.3 1.5 1.8 

2.2 
1.2 
2.2 
2.8 

1.8 2.8 

2.2 
2 

1.8 
2.7 
2.7 
2.5 

2.2 2.7 
2.5 

2.2 
2.2 

0-10. 
3.8 

7 7.8 
6.3 5.8 

9 
9.5 
9.3 8.7 

10 
10 
10 

10 9.2 9.3 
6.7 
9 

10 
10 

10 
10 
9 

10 
10 9.8 
2.8 

2 

5.2 
6.5 

1.5 
5 7.8 

Ci.-S.,  Ci. 

Ci.-S. 
Ci.-S. Ci.-S.,  Ci. 
Ci.-S.,  Ci. 

Ci.-S. 
Ci.-S. 
Ci.-S. Ci.-S.,  A.-Cu. 

Ci.-S. 
A.-Cu. 

Ci.-S.,  A.-Cu. 
Ci.-S. 
Ci.-S, 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. A.-Cu. 

Ci.-S. 
Ci.-S. 
Ci.-S. 
Ci.-S. 
A.-Cu.,  Ci.-S. 
Ci.-S. 

Ci.-S. 

S.-Cu. 

Cu. Cu. 
S.-Cu.,  Cu. 
S.-Cu.,  Cu. 
S.-Cu.,  Cu. 

Cu.-N. 

Cu.-N. 
Cu.-N. Cu. 

Cu.-N. 
Cu.-N. 
Cu.-N. Cu.-N. 
Cu.-N. 
Cu. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. 
Cu.-N. Cu.-N. S.-Cu.,  Cu. 
S.-Cu. 

Cu.-N. 
Cu.-N. 
S.-Cu. 
S.-Cu. 

NE 

mm. 

NE 

10.9 
37.1 

49.2 

n.^  =  a. ii=*  =  a. 

112  =  a. 

=  a. 

112  =  a. 
ii2  =  a. 
ii2  =  a. 
ii2  =  a. 
ii2  =  a. 

£i2  =  a.  r~5  d  p. 
=°a.#  rp. 

=°a. 

f-^  •''  a. 

=°a. 

•°a. 

ii2=  a. 
ii2  =o  d  a.  o2  p. 

n.  =°  a.  C^  P- ii2  =o  a.  vL/  p. 
n  a.  u^  p. =°  a.  d  p. 

n  =°a. 
n.^  =  a. 
112  =  a. 112  =  a.  d  p 

ii2  =  a. 

ii=°a. 
ii2  =  a. 
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BAGUIO. 

[(^  =  16°   25'  N;  X=:120°   23'  E;  barometer  above  sea,   1,512.5  meters;  gravity  correction  not  applied,    —1.65   mm.] 

Temperature. 

Day. 

Mean 

Total 

mm. 
637. 74 
37.35 
36.26 
34.77 
34.58 
35.01 
35.53 
35.10 
35.33 
35.43 
35.30 
35. 51 
36. 23 
36.15 
37.36 
37.66 
37.57 
37.34 
36.64 
36.19 
35.81 
36.10 
36.90 
37.60 

38.32 
38.64 
39.63 
40.10 

39.04 
37.78 

37.22 

636. 78 

16.8 
17.3 

17.1 
16.6 
15.5 15 

15.7 

16.2 
18 18 

17 

16.5 16.8 

16.8 
16.8 

17.2 
17.3 

16.5 
15.5 
16.2 
16.8 

16.  8- 

17.8' 

15.2 15.7 
14.5 

14.8 
16.8 

16.9 
18.2 
17.7 

24.7 
23.7 

22.4 
23.2 21 

21.5 
23.1 
22.5 
23.9 
24.3 

22.5 
19.9 21 

22.2 22.5 
22.8 

21.1 

22.1 
19.8 
21 

22.7 
23.4 
23.4 

20.2 
20.8 

19.2 
20.1 22 

21.3 
24.1 24 

o  a 

°0. 

13.6 

14.7 13.8 

13.8 
12.8 
11.3 
12.7 

12.8 

14.1 
14.7 

15.4 
15.2 
14.6 
14.2 
14.3 
14.3 

14.9 
13.7 
12.6 

11 13.4 
13.1 
14.6 

13.1 12.8 

12 
11.8 

12.5 

15 15.7 
14.7 

16.6  :  22.1  i  13.' 

Per  ct 
88.3 88.7 

91 
84 
88.5 76 

83.7 
79.7 

81.2 
91.1 
95.3 
97.8 
92,5 

84.2 

87 92. 2 90 

93.2 91.8 
71.8 

79.7 

79.42 

84.22i 

92.8 

87.6  ' 

79 
79 
72.5 
76.9 
78.7 

87.2 

Wind. 

85.3 

Prevailing  j   Force 
direction.   |(mean). 

E 

E,  SE E 
E 
E 

E,  SE 
SE E 
E 

E  quad. 

SE 

Variable 
Variable 

ESE 

ESE 
Variable 

E  quad. E 

E,  WSW E 
E 

E,  SE 
E,  SE E 

SE 

E,  SE 
E 
E 
E 
E 
E 

Km.p.h.\ 16.9 
15.3 
15.7 
17.5 14.5 
18.6 

16.4 
14.5 

9.5 11.6 

14.1 
10.1 
8 

I         14.1 

1        13.6 

I        10.8 

i  8.9 
6.8 

'  8.3 

14.8 

12.4 15. 1 

:        12. 8 !        12.7 
16.7 
28.3 
22.9 '        25.3 

30.8 
;        23. 7 
!        10.4 

Upper.    • 

Lower. 

15.2 

3.5 
9 
6.2 
7.2 

7.5 7.5 

7.2 

7.8 

7.5 10 

9.5 9.8 

5 

9.2 
5.2 9.8 
8.5 
8 

10 
9 
7 

9.5 

10 

9.8 

.8 

.8 
4.8 

7.2 
2.2 
5.8 

7.1 

Ci.-S.  SSW 

Ci.-S.,  A.-Cu. 
Ci. 
Ci.-S.,  A.-Cu. 

Ci.,  Ci.-S. 
Ci.-S. Ci.-S. A.-Cu.  SE 
A.-Cu.  SE 

Ci.-S. 
Ci.-S.,  A.-S. A.-Cu.       ENE 

Ci.,  A.-Cu. 
A.-Cu. 

Ci. A.-Cu. 

A.-Cu.     EbvN 

Ci.  ESE 
Ci.-S.  SE 

Variable 

Ci.-S. 

Ci.-S. 
Ci.-S. 
Ci. 
Ci. 
Ci. 
A.-Cu. A.-Cu. 
A.-Cu. 
A.-Cu. 

S 

SE 

Cu. 

S.-Cu. 

Cu. 
Cu. S.-cf. 

Cu. 
Cu. 

Cu.,  S.-Cu. 
S.-Cu.,  Cu 

Cu.,  S.-Cu 

S.-Cu. 

N. S.-Cu. 

Cu. 
Cu. Cu. 
Variable 
S.-Cu. 

Cu. 
Cu. 
S.-Cu. 

Cu. Fr.-N. S.-Cu. 

Fr.-N. 

Cu. 
Cu. 

Cu. 
S.-Cu. 

Cu. 
S.-Cu. 

ESE 

ENE NW EbyN 

ESE      

S=3 

0<£> 

(M  5 

E 
ENE 

E 

EbyS 

ENE 

SEbyE 

E  I 

E 

ESE  I 

7.1 

1 

44.2 
11.2 
8.1 
2 

1.3 

~'l.T 

6.8 

13.5 

'I 

97.5 

Miscellaneous. 

na.  =2p. 

T  =  P. 
H  a.  =  #  r-N  p: 

-Q.  a.  =  p. 

n  a.  =  a.  p. na.  OP• 

=P■ 

-Q-  a.  ̂   p. =  0°  p. 

©°  a.  =0  #  0  p. 
=  •  a.  p. 

•  =^P. =  P- 

=0  #°  a.  =  ̂   p. 

n  =°  a.  =°  d*  p. 

n  d  a.  =0  d  p. 

•  =  P. 

=°  a.  =2  p. 

e  =  p. 

=:^  My  p. 

=  U.2   p. 

0  a.  =  U7  J). 

e  a.  =  #0  p. 
dp. 

-P'. 

-Q  =°  a.  #  =  p. 

VIGAN. 

[(^;jil7°  34'  N;  X  =  120°  23'  E  ;  barometer  above  sea,  20  meters;  gravity  correction  not  applied,   — 1.61  mm.] 

Mean 

Total 

mm. 

760. 37 
59.90 
58.71 
57.37 

57.75 
58.31 
58.67 
57.76 
57.54 
57.16 
57. 52 
57.93 

59.23 
59. 32 
60.66 
60.45 
60.47 
60.44 
60.56 
59.65 

58.83 
58.81 

59.70 
61.12 
62.44 
62. 78 
63.60 
63. 63 
62.04 
60.46 
59.46 

759. 76 

26.4 
26.7 
26.5 

26.1 
24.9 
26.4 
25.8 

25 
25.3 

26.4 
26.6 
25.2 
24.7 
26 
24.2 
24.4 
25.4 

26 23.2 

24.2 
25.8 
26.3 

25.6 25.5 24.6 

25.8 
25.3 
24.8 

26.4 
25.9 
26.6 

25.5 

32.2 

31.4 
31.2 
31.8 
30.4 31 

31.5 
30.4 
30.6 
31.5 
30.6 29.6 

28.7 

31.4 27.4 

29.8 

30.1 
30.6 29.5 

28.7 

31.4 30.9 
31.1 
29.6 

31.4 
30.5 
31.3 
31.3 
31.1 

31.2 
31.9 

I  22.4 i  22.1 

i  21.7 
I  21.2 

I  20.9 

;  22.5 

j  22 

!  20.1 

'  19.6 

I  22.3 
22.7 

i  21.9 22.1 
21.4 

22 20.4 
23 

21.1 
18.7 

18.7 20.7 
23 

20.5 
21.5 
20.4 
20.8 22.2 

19.6 
22.5 
21.5 

22.7 

30.6 

21.4  j 

Per  ct. 
72.2 
70.7 
65.3 

59.2 
57.2 

49 
57.6 

71.9 
81.3 
84.6 
81.8 

87.3 
79.6 58.8 

84.2 
81.8  i 75.3  ; 

63.5  I 65.5 

71.2 
56.9 

57.7 
73.7 
60.3 
61.8 

50.1 52.8 

68.3 
79.2 

81.4 77.9 

N  quad. 
Variable 

N  quad. 
NE  quad. 
NE  quad. 

NNE 

NE N  quad. 
N  quad. 
N  quad. Variable 
NE  quad. 

N  quad. NE  quad. 
N 

NNE 

N  quad. N 

NE  quad. 
NE  quad. 

N  quad. 

N  quad. 
N  quad. 
N  quad. 
N  quad. 
NE  quad. 

NE 
Variable 

WSW 
Variable 
Variable 

0-n. 

0.8 
.8 1.3 

1.5 
1.7 
1.7 

1.5 

1 1.2 

1 
1 1.2 

2 
1.7 

1 1.3 
1.3 

1.3 

.8 

1.7 
1.3 
1.5 

1 
1 1.5 
2.3 

1.3 
1 

0-10. 

0 
0 
0 

1.7 

3.2 4.5 
9.5 

3.5 
5.2 
.7 

6.7 
2.2 

6.5 

4 
1.7 
6.5 

2.2 
.5 4.7 

7.3 

4 
0 
0 1.7 4.8 

1 
0 

■s. 

-s. 
-s. 

■S.,  A.-Cu. 

•s. 

•s. 

-s. 

Cu. 

Cu. 

-s. -s. ■s. 

-s. 
-s. 

s. 

-s. 
•8. 

S.,  A.-Cu. Cu. 

-Cu. 

,  Cu. 

Cu. 
Cu. 
Cu. 

Cu. 
Cu.,  S.-Cu 
Cu. Cu. 
Cu. 

Cu. 
S.-Cu. S.-Cu. 

Cu. 
S.-Cu. 
S.-Cu. 

Cu.-N. S.-Cu. 
S.-Cu. 
S.-Cu. 

Cu. S.-Cu. 

Cu. Cu. 

Cu.,  S.-Cu. 
S.-Cu. 

Cu. 
Cu. 

Cu. 

Cu. Cu. 
S.-Cu.,  Cu. 

Cu. 

mm. 

,  S. 

,  Cu, 

Cu. 

,  Cu. 

,  Cu. 

="a. =°a. 

,<°P. 

(f#p. 

vi>  p. 

n  a. 

^ 

p- 

n  =°a 

ct; 

P 

yu  p. 

uy  p. 

u^-  p. 

=^a 

U/ 

P- 

a?  p. 

13.3 ; 

1  Not  reduced  to  sea  level. 2  From  five  observations  only. 
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TUGUEGARAO. 

[</)=:  17°   36'  N;  X=:121°   40'  E;  barometer  above  sea,  23  meters;  gravity  correction  not  applied,  — 1.61  mm.] 

t Temperature. 

'6 

it 

o"~' 

Wind. Clouds. 
1 

Day. 

1 

B 

'3 

Prevailing 

direction. 
Force 

(mean). 

Amount 

(mean). 

Prevailing  form  and  its  direction. 
Miscellaneous. 

Upper. 

Lower. 

1 

mm. 

762. 83 
61.74 
60.83 
59.62 
60.04 
60.56 
60.63 
59.28 

58. 28 
58.46 
58.46 
58. 52 
60.40 
62.19 
62.15 
61.69 
62.22 
62.60 
62.63 
61.06 
60.99 
61.32 
62.01 

63.55 
64.78 
66.35 
66.54 
66.16 
64.36? 
61.64 
59.78 

23.2 
24.3 
23.6 
22.6 
22.7 
21.7 
22.3 
23.9 
24.6 

25 
25 
25.1 
23.6 

22 21.6 
22.7 

22.2 22.8 

22.1 
23 

24.4 
23.6 
23.2 
22.5 
21.8 

21.2 21.7 
23.4 
22.5 
24.4 
25.7 

25.2 
28.4 
27.5 
26.1 
25.6 
24.7 
26.5 
29.1 

30.1 29.5 

29.4 
30.5 
26.4 
25.4 22.5 
25.8 
23.8 

26.4 

26 29 

28.8 
28.3 

27 25.6 

25.4 
25.1 
28.3 

28.4 
25.3 

31 

32.5 

21.2 
21.5 

21.2 
19.8 
20.5 

18.9 
19.9 
19.8 
21.5 
22.2 
22.2 22 

21.1 
19.8 

20.2 21.1 

21 
20.6 
19.4 
19.4 
20.1 
19.5 
20.3 20 

19.9 
18.4 
17.7 
19.3 
21.1 
20.5 
21.9 

Perct. 
87.8 85 

85.4 84.5 
75.8 

84.8 
80.8 
82.8 
90.2 
88.8 

88 

86 91 86.4 

95 95 93.5 

85.3 
78.3 
86.5 

80.2 76.7 
82.5 
74.5 
82.4 77.8 
78.7 

82.2 
93.8 
86.7 

85.2 

NW 
NW 

NW 

N  quad. NW 
NW 

NE,  NW 
NW 
NE 
N 
SE 

NW,  SE 
N NW 

N 
NW 
N 

N,  NE N 
Variable 

N 
N 
NE NE NE 

■N 

Calm 
Variable 

SE 
SE 

SE,  S 

0-1^. 

0.7 .7 1.3 
1.5 
1.5 .7 
.3 

.5 

.3 

.5 

.2 

.3 
2 2.5 

.3 

.  7 

1.7 
2.3 

1.5 

.7 1.5 

.8 1.7 1.5 

1.7 
2.2 

0-10. 

9.2 
8.3 

8.2 7.8 7.5 

8.5 7.3 

7.7 
8.8 
8.8 
8.8 

9 
8.3 
6.7 9.7 

9.7 
10 

8.8 

8.2 
8.2 7.2 
6.5 8.5 
8.5 
8.5 8.3 

6 7.3 

9.3 5.3 
5.8 

Cu.-N.               N 
S.-Cu.              NE 

N.                        N Cu.-N.        NE,  N 

S.-Cu.                 N 
Cu.-N.            NW 
S.-Cu. 

Cu.-N.             NE 
N. 

N.                        N 
Variable         SE S.-Cu. 

N.                       N 
Cu.                     N 
N. 

N.                       N 
N.                        N 
Cu.                   NE 
S.-Cu.,  Cu.        N 
N.                     NE 
S.-Cu.,Cu.  N,  NE 

S.-Cu.                N 
S.-Cu.                 N 

S.-Cu.              NE 
S.-Cu.              NE 
S.-Cu.              NE 
Cu.              NE,  S 
Cu.               S,  SE 
N. 

Cu.                   SE 
Cu.-N.              SE 

mm. 

2.5 

""iTs' 

~ii~.l' 

25.1 
1.5 

75.3 
29.9 

17.2 

'"i~3' 

3 

d  a.  p.  #  a. 
na. 

112  a. 

d  #a. 
na. da. 

d#a.p. 

?a^.-*^^- 

•  a. 

d  a.  p. 

n  a. 
#2  a.  •  p. 

J  a.  p. 

•  a.  0°P. 

^  a.  d  p. 

•  a.  ̂   p. 

O-a 

na.  d  p. 

na. 
na. 
na. 

n  i/o  a.  ̂   p. na. 

•  p. 

2 
3 
4 
5 

A.-S. 

6 
7 
8 
9 10 Ci. 

11 
12 

13 

A.-Cu.              SE A.-Cu. 

14 15 Ci.-S. 

16 17 18 

19 20 

21 
22 23 

24 

Ci.-S.                  N 

Ci. 

Ci.-S. 

Ci. Ci. 
A.-S. 

25 
26 

27 

Ci.-S. 
Ci.-S.            ENE 

28 

29 

.5 

.5 

.3 

.3 

Ci.                      E 

30 

31 

Mean 761. 67 23.2 27.2 20.4 84.9 1 8.1 

Total j 
186.2 

1    
 '~ 

1 
_. 

APARRI. 

[</)  =  18°  22'  N;  X  =  121°  38'  E;  barometer  above  sea,  5  meters;  gravity  correction  not  applied,  — 1.57  mm.] 

1 
2 
3 
4 
5 

mm. 
763.27 
62. 40 
61.51 
60.31 
60.81 
60.95 
61.15 
59.82 

58.52 
59.20 
58.72 
58.91 
61.54 
63.43 
62.88 
62. 62 
63.16 
63.64 
63.34 
61.85 
61.96 
61.94 
62.93 

64.11 
65.  77 
67.14 
66.99 
66.71 
64. 28 
61.82 
59.95 

24.3 

24.3 24.6 
23.6 

23.2 
23.5 
23.2 
23.9 
24.6 
24.2 
24.6 
25.1 

22.4 
21 

22.2 
23 
23 

22.9 
22.9 
23.9 
24.5 
23.6 
23.5 
23.4 
21.5 

21.4 
22.4 
22.4 
23.3 

24 24.8 

25.6 
27.5 
26 

25 
25 
25.5 
26 

27.4 
27 

25.6 28.7 
28.5 
25 

22.5 
23.2 
24.7 
23.9 
25.2 
25.8 
26.7 
26.5 
27 26 

24.2 
23.7 
22.5 
25.5 
25.4 27 

29.5 

31 

21.6 
21.1 
23.1 

21.3 21.1 
20 

20.1 
20.5 
20 

22.5 22 

22 
21.1 

19.4 
20.2 
21.3 

21.1 
20.7 

20.1 
21.2 
22.4 
19.5 
21.2 
21.6 

19.1 
18.6 
19.6 

19.4 21 
21 

21.1 

Per  ct. 

77.2 76.5 71 

74.8 
63.7 

69 77.6 
81.4 
89.5 
90.2 
87.2 
81.3 
89.3 
86.7 
93 
91.7 
85.5 
76.8 
71.5 
85 

72.3 
76.2 

72 fs 

72 

73 

87.8 

89 
87.3 
84.3 

ENE 
NE  quad 

NE 
ENE 

ENE 

NE  quad.- NE  quad. 

W,  NE 
NE 

E 

SE,  NE 
N,   NE NE 
NE NE 

NE 
NE 

NEquad. 
NE 
NE 
NE 
NE 

NE    quad. 
NE 
NE 

E,    NE ENE,  SW 

Variable 

E,SE NE,  S 

Km.p.h. 
13 

10.3 

14.4 18.8 
15.7 
17.8 
10.1 

8.8 10.5 
20.4 

5.6 
7.6 

17.3 20.5 

16.9 
24.1 

20.2 

18.4 12.1 

8.8 
11.8 
10.2 
16.3 15.9 

0-10. 

10 

9.5 
8.7 10 

10 
10 

9.2 

9.5 

9 
10 

9.5 
8.7 

10 

10 
10 

10 
10 
9.5 

9.7 
9.7 
4.5 7.7 

10 

S.-Cu.                 E 
S.-Cu.                 E 

S.-Cu.,  Cu.-N.   E 
S.-Cu.,  Cu.-N.  ENE S.-Cu.        E,  ENE 
S.-Cu.           ENE 
Cu.-N.             NE 

S.-Cu.,  N.     ENE 
N.                     NE 
N.                  ENE 
S.-Cu.                  E 
S.-Cu.                 E 
N.                     NE 
N.                     NE 
N.                     NE 
N.                     NE 
N.                     NE 
N.                     NE 

S.-Cu.,  Cu.-N.  ENE 
Cu.-N.             NE 

Cu.-N. Cu.-N.              NE 
S.-Cu.    ENE,  NE 
S.-Cu.           ENE 
S.-Cu.,  N.  ENE,  E 

mm. 
2.3 

4.3 

2 
.5 3.6 

1.5 

53.6 
32.8 
"5^6' 

33.8 
7.1 

115.5 26.4 

10.1 

"If 

:l 
.5 

3.5 
9.9 

#a.p. 
•°  a.  p. 

•:-■ 

n°a. 

^  T°  •  a.  •  p. 

#a.  p. 

•  a. 

#a.p. 

#a.p. •  a.  •'  p. 

•  2  a.  #  p. 
#°a.p. 

•  a. 

#a.  p. 

•°  a.  p. 

#°a. 

=°a. 

=°a. 

#°a: 
n  oo  a.  J°  p. 

A.-Cu. 

SE 

;        6 

i      I 
;           9 10 

Ci. 
Ci. A.-Cu. 

SE 

SW 

E 
11 

12 
13 

Ci. 
A.-Cu. E 

SW 

14 15 
16 
17 
18 
19 
20 

21 
22 23 

Ci. A.-Cu. 
Ci. 

Ci. A.-Cu. 

E 
NE 
E 

E,  SE 
SE 

24 
10 
10 

25 

"'SErE' 

26 
27 28 

21.7 
12.5 
6.8 
4.9 

6.3 

10 
6 

9.5 9.5 

7.8 

.5 

~A.'-Cu."~~ 

S.-Cu.,  N.        NE  i    1.5 
S.-Cu.                  E  i   
S.-Cu.    SE,  ENE 

29 
30 
31 

Mean 

Total 

A.-Cu. 
A.-Cu. S 

S 
S.-Cu.    Variable 
S.-Cu.               SE 

Cu.-N.                 S 

1.3 

762. 31 23.4 

25.9  ■ 

20.8 79.8 13.7 9 

1   1   j 
324 

1 1 i 
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JOLO. 
[<^=6**  03'  N;  \=121«'  00'  E] 

Day. 

10 
11 

12 13 
14 
15 

16 17 
18 
19 
20 21 

22 
23 
24 

25 26 

27 28 

29 

80 
31 

Mean 

Total 

Tempera- ture. 

32.6 

32 31.7 

32 
31.5 

31.9 
29.6 
31.5 

31.7 
31.2 27.1 
30.8 
30.6 
29 
30,9 
31.5 
28.6 

29 29.3 

30.8 
31.7 

32 29.9 
31.8 
32.4 
32.5 
31.7 
31.6 
31.7 
31.9 
31.7 

31 

'^n 

21.8 
24.7 

23-
 

22.7 
21.8 
22.1 
21.6 
21.8 
21.2 
21.6 

22.6 
21.6 

21.4 21 

23.5 
22. 1 
22,9 
22.2 
22.9 
20.9 
22.6 

22.6 
21.6 
21 

22 
24.1 

21.1 
22.2 
21.4 
21.1 
21.8 

Relative 
humidity. 

P.ct. 
97 

P.ct. 75 
68 
78 

71 72 

65 
81 76 

69 76 

84 

75 
70 

71 78 

70 

82 87 

83 77 

70 

69 
71 

71 
74 
71 
64 
75 

86 

68 

63 

Cloudiness. 

0-10. 

7 

22.1  I  93.2  I  73.9       8.3 

0-10. 

6 
9 
9 
6 
9 
8 
9 
9 

2.3 

23.9 

1.3 

2.8 

Miscellaneous. 

2.8 
4.8 

4.6 

12.2 
1.8 

21.6 
7.1 

1.8 
4.3 
2.8 

4.3 
2.8 

5.1 

13.2 

;.4  I   

.119.5 

-Q.  =  a.  <i  p. 
n  a.  d  p. 

-Q.  =  a.  #°  p. .a  =  a.  <,  p. 

n  =  a. .a  EE  a.  #  p. 
£L=2  a.  d2p. 

n  =  a.  d  #°  p. 11  =  a. n  =  a.  d  p. 

-Q  =  #  a.  d  #°  p. n  =  '"^  a.  d  ̂   p. 
-Q-  =  a. 
n  =  a.  #  d  p. 
n  =  a.  #  d  p. 

•  a.  p.  d  p. 

#a.  p. 

•  a. 

d  •  a.  02  p. JOL  #  a. 

•  a. •  Ta. 

11  =  a. 

#a.  p. 

11  =  a.  <|  p. 

#a.  p. 

dp. 

ii2=2a.  0dp. 

XI  =  a. 

•  d  a.  07  p. 

ISABELA,  BASILAN. 

l(i)  =  6''   42'   N;   X  =  121"   58'  E] 

Day. 

Tempera-  '    Relative    'oiondine^s 

ture.       \  humidity,  j^iouamess. 

i^a 

32.1 
30.3 
33.3 
31.5 29.3 

30.9 
29.8 

29.3 
31.8 32.8 

28.9 
30.3 30.8 

31.8 
31.8 
29.8 
28.5 
28.6 27.5 

28.9 29.3 

30.8 29.5 

30.8 
30 

31.9 
31.9 
32.3 

32.3 32.9 

32.3 
i  Mean  |  30. 7 

i  Total  j   

22 

22 

22 

21.8 
22.5 

21.5 
22 

22.2 
21.5 

21.4 22.5 
22.5 22.5 

21.8 
22.5 21.5 

22.5 
22.4 
22.7 23.5 23 

23 

22.5 
20.6 

21.5 21.5 

21.6 
22.4 
22.3 21.8 

22.4 

P.ct. 

96 

96 

96 
96 

95 
86 

96 
93 

97 
96 
92 
96 
96 
95 
96 
96 
91 

96 
92 
96 
96 
95 
97 
95 

96 

91 

96 
98 

92 

95 

P.ct. 

75 

67 

71 

70 

89 

65 
72 
69 
60 

63 

88 

73 

87 

91 

84 

77 

75 
70 

82 

77 

90 

67 

82 
75 

67 

76 

78 
68 
60 

!  81 

I  70 

0-10. 

0 
2 

10 

5 

10 
10 
10 

10 
4 

10 

10 

10 
10 
10 

10 

10 

10 

10 

10 
10 
10 
10 
4 
1 
4 
8 

10 

3 
1 
1 
1 

22.1     94.9  I  74.8       7.2 

0-10. 

4 
4 
9 
6 

10 
9 

10 
5 
5 

03   be 

^   G 

5'S  • 

^.sa 

P5 

mm. 

____„ 

^5
" 

""I' 

5.3 

1.3 "b's' 

11.2 4.1 .8 
3.8 

10.9 
1.3 

'       .8 

i  10.4 

1       .5 1     1.5 

Miscellaneous. 

n.  a. 

n  a. n  a. =°a. 
n  a.  d  p. 

pa. 

n  a. d  a. 

n  a.  /^  d  p. 
jd.  a. 

#  a.  d  a.  p. na. 

n  a.  p2  p. n  a.  T  •  p. 

jQ.  a.  /'o  #  d  p. 
d  a. 

dTa. 

pa.  da.  p. d  a. 

pa.  da.  p. 
da.  p.  pp. 

TP. 
<,P. 

n  a. 
na. 
n.  a. 
n  a. 

7.7 

59.7 

ZAMBOANGA. 

l<i)  =  6''   54'  N;   X  =  122''    05'  B] 

Day. 
Tempera- ture. 

31.9 

31 

Mean 

Total 

29.7 
30.1 
30.5 
29.1 
28.4 28 

27.8 

29.2 
27.9 
28.6 29 

29.9 31 

31.1 

31.1 
80.9 

31 31.6 
31.7 

■a  a 

sa 

22.6 

22.2 

Relative 
humidity. 

P.  ct. 
91 

84 89 

P.ct 
74 

Cloudiness.  £  c 

0-10. 

2 
2 

^.sa Miscellaneous. 

ii  =  a.  ooT  <i  P" 
ii  =  a.O°<p. 
.a  =  a. 

DAVAO. 

i(i>  =  T'  01'  N;  \  =  125*'  35'  E] 

Day. Tempera-  j    Relative ture.         humidity. 

•qa 

03  ̂  

ga I 

22 23.3 
22.3 
22.6 

21.1 
21.9 
23.4 
22.4 
22.9 
23.9 
22.6 

22 21 
22.  5 

22.5 
22.2 
22.2 
22.4 
22.3 

22.4 

93 
89 
89 
90 
96 
88 
90 

82 80 

87 

95 

89 93 

87 
90 

92 
96 

92 94 
96 

82 

95 

73 75 

81 81 
74 
69 

'  83 '  78 

'  78 

72 

I  77 

!  65 

I  75 

09 
76 

59 
57 

30 22.4  I  90.1  i  74.3 

9 
9 
5 
8 10 

10 
10 

10 

10  ! 

10  I 

8  i 

1  '■ 

8  ' 

10 

10  1 

12.4 5.1 

10  ;___ 

10  ; 

10 
 ' 

10  ; 
10 

1  I 

^i 

8 
3 
9 
3 
1 

6.9 1.8 
1.5 

1 

=°a.Odoop. 

ii  =  a.  m  d  p. -a°  =  a.  #  p. 
d  a.  p. 

=  a.  d  a.  p. 

11°  =  a.  #°  a.  p. 11°  =  a. 

#  a.d  p. 

=  a. 

-a  =  a.Op. 
n  =  a.  d  p. 

ii=°a. 
i  n°a. 

I  r3  •a.TP- 
I  n  =°  a. n.  a. 
;  =°  d  A^  a.  O  P- '  #°  =°  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 

16 
17 
18 
19 
20 

21 
22 
23 

24 

25 
26 
27 

28 
29 
30 

31 

°C. 

33.2 
31.2 
31.3 29.2 
26.3 

27.2 28.1 
31.8 

30.7 31.6 

31.7 

28.1 
30.6 
32.3 

31 
30.4 

29.7 

sa 

°c. 

20.9 
21.5 
22.7 

21.2 22.1 

21.4 21.7 

22.1 21.8 

21.9 

22 22.4 
22.  5 

21.6 21.3 21.5 
21.9 

24.2  i  21.9 
26.  2 

29.2 
29.6 

SO.  7 

31.7 31.3 

32.9 
32.  2 
31.2 31.4 
31.7 29.9 

80.  2 

20, 

19 

19.4 20.3 
20.8 

20.3 2U.9 

21.6 

21.2 
20.1 
20.  5 21.5 22 

Cloudiness.! 

P.ct. 

96 

98 
96 

96 

96 

97 
96 
96 
97 

98 

96 
96 

92 

97 
96 

94 

95 

98 

'82 

95 
96 
96 
95 
96 

96 
93 

96 
8S 

96 

97 

99 

P.ct. 72 
69 

76 

82 

91 

87 

83 
69 

82 

66 

70 

86 

71 

^■a  • 

^|a 

^■^03 

P4 0-10. 

6 
7 
7 
8 
9 
9 

10 

8 
7 
6 
6 
7 
7 
5 
6 
7 

Miscellaneous. 

10.9     #° 

13.5  j 

~i4r7~i 

8.6 10.4 
5.6 

7.9 

19.3 3.8 

#^  a.d  p. 
d  a. 

=  a. 

=  a.#°  ̂   p. 

•  f^p. 

T^  0°  p. •°n;p. 

^  a.  p. 

#°a. 
5 

i     6 :   1  =a. 

1     6 

7 

"ms"  #Tp 

1  21.1  1  #p. 

'  9 

1           j 

7| 

I  Mean    30.2  ;  21.3  :  95.3  - 
6.8  I    7.1 

I  Total  i 

•^P. 

166.3 
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Day, 

10 

11 
12 
13 

14 15 
16 
17 18 

19 20 
21 

22 23 

24 25 

26 
27 

28 29 

30 

31 

Mean 

Total 

COTABATO. 

[0  =  7*  13'  N;  X  =  124«  15'  B] 

Tempera- ture. 

^B 

32.1 
31.6 31 

.6 29.5 28 

28.5 
31 

31 31.8 29 

29.2 31 

32 32 
29.4 
30.3 
26 

25 27 
27.2 
30.6 
32 

31 31.4 
32.4 
32 
33 

32 
33 
32 

^B 

20.2 
21. 2 
21.6 
21.4 
21:8 

21.2 
21.2 
21.4 
20.1 
21.8 
21.6 
20.7 

19.2 
21 
21.4 
20.2 
21.8 
21.6 

22 
21.8 
19.8 

21.2 
19.8 

20.6 
20.9 
21.2 
21.2 19 
22.6 
22 

30.4  I  21 

Relative 
humidity. 

P.ct. 

91 88 
97 
97 
93 

92.7 

P.  ct. 
70 
68 

71 
68 

74 80 73 

82 77 
73 
70 
76 

64 63 
60 71 
68 

87 
79 

67 

84 71 

62 
61 67 

61 63 

61 54 

65 65 

Cloudiness. 

3.8 

Miscellaneous. 

7.6 

45.7 

4.3 
7.6 

i'4'j  d 

1.5  !    5.8 

11.4 

22.9 

10.2 2 
"2.1' 

n  =  a.  d  p. =°  a.  d  #  <,  p. =2  a.  d  p. 

n  =2  a.  <|  p. 

=  a.  #°  d  p. 

£l=^  a. 
da.  <|  p. 

£L  a.  d  p. 
n  =2  a.  d  p. =2  a.  d  p. =°  a.  •  p. 

£l  =  Sl. 

=°  a.  <,  p. 

=2  a.  <  •'  p. 
=°  a.  d  p. 

n  =  a. n  =  a.  #  p. 

d  a.  #°  p. 
/'o  d  a.  p. 

■"^  a.  p. 

•  p. 

n  =  a.  d  p. 

11=°  a. -Q-  a.  r3  P- T«P-  ^ 
-Q  =2  a.  T  « 
n  a.  #  p. 

£l  a.  #°  p. d^p. d  a.  #  <  p. 

CAGAYAN,  MISAMIS. 

[0  =  8"  29'  N;  X  =  124''  38'  B] 

6.3  I 

.1121 

Tempera- 
ture. 

Relative humidity. Cloudiness. 

If. 

Day. 

•?!a 

•qa 

B a 

a . 

B 

^  s 

•S  ̂  

.    <£ 

p^ 

03 

P* 

S-oo 

I^H 
:^H «D <N 

0 C ^ 

°c.  i  °a P.ct. P.ct. 

0-10. 
0-10. 

mm.  \ 
1 31.9 

19.7 

91 

71 1 7 
  i 2 31.6 

21.4 

95 

69 

3 9 
3 31.1 

22.8 95 73 

8 9 
4 

31 

20.3 

94 

69 7 9 55.9 
5 

28.1 
22.7 96 

88 10 

10 

9.4  i 

6 28.1 
22.7 

96 

71 10 9 

32.5  i 

7 28.7 
21.4 

98 

83 10 

10 

16.5  I 
8 

30.3' 

21.7 
99 

79 9 9 

24.1  1 

9 30 
21.2 

97 

77 1 9 

1.3 

10 31.4 

20.6 

95 

74 

■  2 

7 

2.5  1 

11 

31.8 22 

98 

72 10 

8 
37.3 

12 

30.4 
21.3 

99 

74 

10 

9 2.5 

13 

29.9 
21.8 

97 

74 

9 9 
14 31.3 

21.7 
96 71 7 9 

1.3  j 

15 

30.5 21.2 

95 

70 8 3 

18.3  1 
16 

29.5 22.2 
96 

78 

10 

10 

17 

28 

22.6 97 

77 

10 10 17.8 
18 24.2 

22.6 

100 

95 

10 

10 

123.2 

19 

22.9 
20.6 

98 

98 

10 

10 

94.7 

20 

25.4 20.2 
100 

80 10 

9 

.8 

21 

29.8 
20.7 

96 

75 

7 

10 

22 

32.3 
21.3 

95 70 4 5 
23 

32.4 

20.6 

92 

69 

2 4 

.3 

24 

31.3 20.4 94 

67 

8 8 
25 

30.8 
20.4 

96 

68 2 3 

.    .3 

26 

31 

21.5 

96 

79 2 5 
27 

31.7 

21.3 

95 

76 2 9 

  ' 

28 

31.1 
21.2 95 

67 

2 4 
29 

31 

20.2 

92 65 

4 4 
30 

31.7 
21. 2 

95 

68 4 8 
31 30.3 

22.4 

94 72 

» 8 

Mean 30      1  21.4 
95.9 74.8 

6.5 
7.8  !   

Total 
1 

438.7 

, 

Miscellaneous. 

#'-'  a.  d  p.  i 

#2  a.  d  p. 

dop.  I 
•  a.  d  p. 

T  e  rt  p. r3«p. 

dp. 

ep. 

•  p- 

<^  p. 
«  a.  <,  p. 

•  ̂   p. 
•  a.  m^  p. 

/-"  0^  a.  p.         ! 

d  a.  ̂ °  p. n.°  a.  d°  ̂   p. 

no  a.  <;,Oa72  p. 

n  a.  d  <|°  uy  p. 112  a.  0  Q7°  p.    ; 
112  ̂   a.  ̂   p. 

do  u/  p.  ! n  =0  a.  i 

n  =  a.  Si  ̂   P- 
n.-  ~-  a.  <,  p. 

XI  =0  a.  <(,o  p. iio=o  a.  vu  <^p.; 

DAPITAN. 

[(t)  =  S''   40'  N;  X  =  123'»   25'  E] 

i>ay.    ...    .. 

BUTUAN. 

[0  =  8**  56'  N;  X  =  l25**  32'  E] 

Miscellaneous. 

I 
-Q-  =  a.  0  p. 

11  =  do  a.  #op^ 

,  -Q-  =  a. 

I  D.  =2  a.  p  a.  p.  , 
i  na.  d  #  p.  J 

I  jQ-  =  a.  #  d  p. 

#  a.  p.  d  p. #  d  a.  p.  r3  p.  i 
-D- =  a.  <  p.        : -a=2a.  o^p.i n  a.  #  p. 

n  =2  a.  d  p. -Q-  =2  a.  ̂   p. 
-Q  a.  #  p. 

d  =2  a.  po  p. 
XI  =-  a.  <;  p. =2 a.  #a.p.dp. 

/o  ̂ 2  a.  p.        I 

/'2a.#a.p./'p.i 

d  cp  p. 

XI  a.  1 n  a.  O  p.  ! 

n  a.  '■ 

xi  =  a.  ̂   uy  p.  : 
XI  =  a  O  <j  p. 

n.  =  a. 

0  d  a.  p. 
=  a  -  #  T  ̂   P-   i xi2  =  a.  T  P-      ; 

xi-a.#a.p./'Op.| d  a,  #  a.  p. 
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YAP  (WESTERN  CAROLINES). 

[</)  =  9''  29'  N;  X  =  138*'  08'  E] 

MAASIN. 

l<t)  =  10°  08'  N;   X  =  124''  50'  E] 

Tempera- ture. 
Relative 
humidity.  | Cloudiness. 

Day. 

hS it 
s  i 

s    ̂  

s s 
03  P3 

d    \ 

p. 

ai      1 

P< 

S-^^o 

;^a 
^B 

CO 

!M 

CO        1 

(M 

0-10. 
tf 

°a °C. 

P.ct. p.  cL 

0-10. 

mm. 
1 29.8 

24 
96 89 

10 

9 
4.6 

2 27.7 23.6 

96 90 

10 

10 

23.9 
3 29.3 23.2  i  88 

77 
8 8 1.8 

4 
31.1 

25.9 91 73 7 4 23.1 
5 29.8 22. 8 97 80 9 

2.8 

6 
30.8 

25.5 
88 

78 
6 3 

5.6 

7 31.3 23.2 96 

74 

5 8 1 
8 

31.2 23.2 
97 

82 

6 5 3.8 
9 

30.1 
23.3 96 83 

10 

9 1 
10 

32.2 
22.9 87 

76 

9 7 

8.9 

11 

30.8 
23.8 

97 

80 
9 8 .5 12 

29.7 
22.1 

97 

86 

9 9 1.3 13 

30.7 
23.3 

92 77 

8 8 3.8 14 
30.8 24.  2 94 

75 

6 8 

.3 

15' 

28.7 
24.8 89 

88 

9 9 10.9 
16 

30.5 23.2 
95 

82 

8 

10 

23.9 
17 

26.2 
22.9 

92 
96 10 

10 

56.9 
18 

29.5 22.8 93 

77 
8 7 27.7 19 

26.1 21.6 
98 

97 
10 

10 

11.7 

20 

30.5 22.7 93 

78 

9 5 21 

31.4 24.2 
97 

75 4 3 22 
31.5 23.3 

96 

74 

3 6 
23 

33.2 23.4 96 77 5 7 24 
31.7 22.4 

91 73 

4 7 25 
31.4 

22.8 90 

82 

0 9 37.3 
i        26 31.9 

21.8 

98 80 

6 4 .5 
;        27 31.7 

23.5 

92 75 
6 4 1.5 

28 

31.2 23.2 
91 

78 9 8 .3 '        29 
31.5 23.8 87 

75 
9 9 

.5 

30 
31.9 23.9 90 

78 
3 8 

3.3 
31 

32.3 23.8 91 64 6 5 1 

Mean 30.5 23.4 93.3 79.6 7.3 

7. 2 

-- 

i  Total 257.  9 

Miscellaneous. 

d°  a.  #  a.  p. 

•  a.  p.  d°  p. 

d°p  a. 
d°p. 

•  P- •  p. 

vx-°.d  a.  #  p. 
d°pp. 

^°a.  #p. 

<,°a.  p. #°  a.  p. d°  #°  p. 

#°  a.  p. 

#°  a.  p.  d°  p. 
•  a.  p.  O  P- 
0°a./°#a.p. 

r^2^oaO"#°p. •°a.  <^°p. 

jQ.2  a.  CD°  p. n.'^  a.  -jy-  a?  p. 

n.  a.  p.  a;2  p. iia.pviya?^^,  p. 

p  a.  d°  p. Oa.  uy°  0^2  ̂   p. 
#°p. /-od^a.p.  #°p. 

#a.  p. 

o°  #°  p. 

Tempera- 

ture. 
Relative humidity. 

Cloudiness. 

5'S  : 

Dav.       .    . 

^.£  a 

rS 

£ H S a 
C^ci 

cS  P 

s2 

<A 

P. 

o3 

a 

0*X5CO 

^  i^a ^d 

«o <M CO 

C^l 

tf 

!         1  °a 

°a 

P.ct. 
P.ct. 

0-10. 
0-10. 

mm. 

i               1    :    30.5 

22.6 

95 

79 

8 5 
!          2  i  30.5 

22.9 

89 77 

10 

7 
3 30 

22.5 

86 77 

10 

10 

4 

30 

21.4 
93 83 

10 

10 
7.9 

5 
29.6 

22.3 95 74 10 

10 

6 
29.5 

21.7 
91 78 

10 

10 

35.1 
7 

28.8 22.4 
93 

97 10 10 

116.3 

i          8 

28.4 
21.4 

91 73 

10 

10 

9 
28.6 

23 

93 

80 

10 

10 

;       10 
28.8 

22.8 

87 83 

10 

5 

!        11 

29 
23.5 

95 80 

10 

8 

1       12 

29.2 
23.3 

91 

77 

10 

10 

'        13 

28.9 
22.6 

95 

78 

10 

10 

14 

29.4 
22.8 

89 

70 

10 7 

15 

30.6 

22.8 90 

77 10 3 

1        16 

29 

22.6 86 

79 10 8 
i        17 29.5 

23 

90 

76 

10 10 

27.9 

18 22.4 

90 

95 

10 

10 

112.3 

1        19 27.2 
21.4 

93 96 10 10 153.2 
20 

21.8 

97 

93 10 

10 

48.5 

i        '^1 

25.5 

22.8 

92 

92 

10 

10 

22.4 

22 

23.6 

95 85 

10 8 

25.1 

23 29 

23.6 

95 

79 7 6 

24 

29 23.2 96 

77 

10 

10 

25 

29.7 
22.4 

96 

81 

10 9 

20.8 

26 28.9 22 91 76 10 

10 

13.2 

'        27 

29.8 22.6 

97 

93 10 

10 

38.6 

'        28 

28.6 22.1 

96 

77 8 9 15.2 
29 

29.5 
22.4 

95 71 

10 

5 

19.6 

30 30 

23 

93 

73 

10 8 

32 31 

29.6 22.4 

97 

70 10 

10 

1  Mean 

29.2 

22.6 

92.6 80.5 9.8 8.6   :_ 

1  Total 

688.1 

Miscellaneous. 

'x/  or  ̂   p. 

II  a. •°^^P. 

|2  a.  p.  d  p. 

5p- 

d  a.  p.  #  p. 

P- 

|2  a.  p. 

.  .  '^°  •  P- 

y°  d2  a.  u.  p  p. 

d#a.p./'o<p. 

07  vi/  <^  d  p. 

{^ 

vi/  "37  p. 

r^°  a.  p  <,  2  V 

n  a.  p  d  ̂   V 

d  a.  p  ̂ °  p. 

d  a.  p  r~N  p. 

d  a.  p.  p  p. 
%''  d  <  P- 

d  <2p. 

SAN  JOSE  BUENAVISTA. 

[<3!)  =  10*'  44'  N;  X  =  121''  55'  E] 

BORONGAN. 

[</>  =  ll''  37'  N;  X  =  125*  26'  E] 

Tempera- ture. 
Relative 
humidity. Cloud 

iness. 

^|a 
Tempera- 

ture. Relative humidity. 
Cloudiness. 

5q  : 

Day. 

M 

•a  a 

a a s a Miscellaneous. 

Day. 

^a 

Sa 

a a a a 

^.a  a 

H    gj   <S 

Miscellaneous. 

03  ;3 ^a 
:^a 03 CO 

CO 

3.CCO 

03  P i^a 

03 

CO 

P.ct. 

c3 

CO 

0-10. 

(N 

0-10. 

"SXJCO 

Oh 

mm. 

°c. 

°a 

P.ct. 
p.ct. 

0-10. 
0-10. 

mm. P.ct. 

1 
29.7 21.7 95 11 3 2 n  a.  do  p.           j 1 

29.6 
23.2 

97 75 9 1 

24.9 

•  a.  p. 
2 31.4 22.4 92 65 4 4 1 2 

30.1 

23.5 
96 

71 

8 6 

4.3 
=  a.  0  a.  p. 

3 31.1 22 
90 

70 2 4 3 29.8 

23.1 

97 81 9 8 3 

#a. 

4 30.1 22.7 95 
78 

3 

10 

1 da.#op. 4 26.2 

22.8 

94 

91 

6 

10 
20.6 

O  a.  #  a.  p. 
5 30.8 22.7 

95 

62 
8 9 5 29.6 

23.3 

96 

68 

9 6 

6.4 

•  a. 

6 
29.9 

19.9 87 74 8 

10 

6 27.9 

22.5 

95 

85 

10 

10 

28.7 

n  =  a.  #  p. 

7 
27.8 

22 
88 

82 

10 10 

.5 dp.                       i 7 28.3 

23.9 
95 

88 10 

10 

115.6 
•  a.  #^  p. 8 

28.6 
22 

90 

74 
10 10 

8 
28.8 

21 

96 79 10 4 

4.6 
•'  =  a.  or^p. 

9 
30 

23.6 

88 
73 

10 8 

d°a.  p.   rP- 

9 29.5 
23.2 

98 

82 

6 8 

•  =  C°  a. 

10 
32.6 

21.8 
94 66 

8 3 

.3 

^  dp.                  j 

10 

30.1 
22 97 

84 

4 8 35.1 

=  a. 

11 
29 

23.1 

90 
78 10 

•8 

12.2 -CLTa.#r^^p.! 

11 

30.3 

23 

96 

84 

9 8 7.6 

#2  =  a.  0  p. 

12 
29 

22.7 

95 

82 10 

10 

11.7 

dp. 12 

29.4 
22.1 

97 

78 4 9 .8 

n  =  a.  #  p. 

13 
29 

22.4 
94 78 

10 

10 

3.6 

•  a. 

13 

29.8 22.5 

97 

77 6 9 

1.8 

n  =  a.  #  p. 

14 

30.1 21.2 91 68 4 8 
iia. 

14 

30.1 
22.2 

97 72 

8 6 .8 

ii  =  a.  #  p. 

15 30.1 21.6 

91 

74 4 10 10.2 

•  p. 

15 

30.4 

21.9 

97 

72 4 5 
11  =  a. 

16 29.8 21.7 92 

77 
7 3 

T^P. 

16 

30.1 

22.6 

97 73 7 6 

3.6 
£L  =  a.  #  p. 

17 30.2 22 
89 

74 
10 

10 

.8 
u.  ̂   #o  p. 

17 

28.4 
23.2 

97 

90 

9 

10 

63.2 

=  a.  #  a.  p. 

i        18 

26.8 
22 92 

83 
10 10 

.0 

d  a.  #°  p. 

18 

27.6 
20.7 

97 

85 10 10 

52.  8 

#  -  a  p.  /-o  p. 
19 26.6 

22. 2 91 74 10 

10 

24.4 
da.  #p. 

19 

24.7 

21.7 

90 

97 

10 

10 208 
#'  a.  p  /-o  p. 

20 
24.7 

19 
93 

91 10 

10 

42.4 
•°  a.  #  p. 

20 

29.6 
22.3 

97 

76 

10 

8 
36.8 m^  a.  O  p. 

21 26.8 
24 97 

96 
10 

10 

23.9 •  a.  p.  vx  p. 

21 

31.1 

23.4 

94 

69 

10 8 

4.6 
i"^  •  =  a. 

22 27.4 22.8 96 

94 
10 

10 

57.9 
•  Tp. 

22 

28.7 

23.7 

98 

80 

9 8 5.8 

•  a.  p. 

23 
29.4 

22.6 
96 80 10 10 .8 

•  p- 

23 

29.9 
22.1 

97 

76 

8 9 

51.6 -c  =a.  r^  #  p. 

24 28.6 23.3 96 

79 

8 

10 

•  a. 

24 

28.3 23.6 

97 84 10 

10 

13.2 

r3  •a.  p.  vi>p. 

25 
29 21.6 

94 

79 
3 

10 

25 

27.7 23.1 

97 

84 

10 

10 

5.1 

#  a.  p. I        26 30.2 21.6 96 

72 

2 6 

26 

28.7 
23.7 

97 

80 

10 9 19.3 

•  a.  m-'  p. 

27 29 
21.5 91 85 8 8 3.8 

J^a.p.Tp.        , 

27 
27.6 23.5 

89 

86 

9 

10 

76.2 
%^  a.  p.  O  p. 

1        28 30.2 21.3 
96 

70 

1 3 

28 

28.8 21.4 

97 

92 8 

10 31 
=  a.  #  a.  p. 

■        29 
30.2 20.8 

92 

69 
2 2 

29 

29.2 
22.3 

98 

80 9 / 
30.7 

•  a.  p. 30 
31 

21.9 
92 

71 
2 3 30 27.6 

23.3 
98 

84 

10 

10 

18.3 
#-  a.  #  a.  p. 31 29.9 21.6 

91 

75 10 

8 31 

Mean 

Total 

29.9 29 

23.5 

22.7 

97 

96.2 
77 80.6 

10 

8.4 

5 

8.2 

14.2 

•  a. 

Mean 29.3 22 92.  5 76.5 7 

7.7 

Total 194 

888.6  ■ 

1 



METEOROLOGICAL   BULLETIN. 465 

METEOROLOGICAL  DATA,  ETC.— Continued. 

PALANOC. 

[q!>  =  12°    22'    N;    Xr=123°    36'    E] 

ROMBLON. 

l(t>  =  12''   35'  N;  X  =  122»  16'  E] 

i 
Tempera- ture. 

Relative 
humidity. Cloudiness. 

M   tie 

^§a 
1   Dav. , ^ Miscellaneous. 

H  1 

"S  1 

a i a a 
C^aS 03  P 

03 

A 

eg 

Pi 

3^«o 

^B 

.^H 

CO 
(M 

CO 
<N 

P4 
°C. 

°c. 

P.ct. P.ct 
0-10. 0-10. 

mm. 
1 26.4 

22.6 
96 

96 
10 9 21.3 

•  p- 

2 30.5 24 
98 

80 7 8 
3 

29 25 

97 
98 9 

.  8 

15.2  1 4 28.8 23.6 

95 91 
9 9 

.8  I 

5 29.4 24.6 

99 
94 8 9 

6 27.4 24.2 
97 

90 
9 10 

1.5  i 

7 
30 

24.6 
88 

79 

10 

9 
8 

28 
23.8  !  84 

84 
10 9 

9 29.8 23.2  i  91 83 9 8 10 

31 23.6  1  98 95 9 9 2.8 

TP. 

11 
29.2 22.2  j  94 

88 
9 9 24.6 

TP. 

12 

29. 8     22.  4 

10 

9 
9 
8 

5.1 
13 

30 23.6 93 
85 14 31 23.4 99 
72 

7 6 15 
31.5 23.2 

74 
4 4 16 

30.5 
23.4 

98 

83 
7 7 17 29.8 24.4 

98 
9 9 50.8 18 

27.6 21.2 
100 

92 

10 

10 

1.8 19 25.6 23.4 

10 10 

12.7 
/"o  a.  /-  p. 

20 

26.2 21.8 100 

10 
10 

1.3 •  a.  ̂ o  p. 

21 
28 24.5 98 

94 

10 

10 14.7 

Tp. 

22 27.5 23.6 99 
95 

10 

9 5.8 
23 

29  8 23.8 
100 

85 

10 9 28.2 24 
25.2 22.6 100 96 

10 10 
17.5 

•  a. 

25 
26 

1 42.9? 27 

25.2 21.2 
98 ioo 10 

10 48.5 

Tp- 

28 
29.2 23.2 

98 
83 10 8 

6.4 

•  a. 

29 

30         22. 4 
98 

84 

9 8 30 
31 

31      i  23.4 99 98 7 

10 
6.4 

•°P. 

Mean 28.8     23.3     96.6 88.3 9 
8.7 1 

'  Total 1            1 

_       i 

308. 3*? 

; 

Tempera- 

ture. Relative humidity. 
Cloudiness. 

2^ 

5«  • 

Day. 

•pa 

ni 

a a a a 

^.s  a 

i5  2 

■^  0 

c! a. 

03 

o* 
sa  1  CO 

c^ 

CO 

(N 

« 
°a  \p.ct. 

p.ct 

0-10. 

0-10. 

mm. 

1 27.4 

23 

88 85 

10 

10 4.6 
2 29 24.4 92 78 10 10 

2.5 
3 28.6 

24.7 

92 

88 10 10 

3.6 
4 

28 

24 87 

81 

10 

8 

5.1 
5 

28.8 
23.2 

80 

62 

10 6 2 
6 

27.7 
23.5. 

75 

70 

10 10 1 
7 

28.5 

24.3 
80 

73 

10 

10 

.3 
8 

27.2 

24.2 
79 82 

10 10 

24.4 

9 
29.5 

23.3 
95 

75 

10 8 
10.4 

10 

29.5 

23.7 

92 85 

9 8 5.1 

11 

29 

23 

96 

83 

10 

9 

4.1 12 

29.2 

23.3 
96 

91 

10 8 

8.4 

13 

28.7 
23.4 97 84 10 8 5.3 

14 

28.8 

22.8 

92 77 8 6 

15 

30 

22.4 
96 

78 8 5 

16 

29 
22.8 

97 

71 

6 7 1.3 
17 

28.5 23.7 
96 

72 

7 8 24.4 
18 

27.7 
23 89 

75 10 

10 

4.8 

19 

27.9 

23 

77 68 10 

10 

35.3 

20 

25.5 
21.8 

88 

94 10 

10 19 

21 

26.2 

24 92 

88 10 

10 
6.4 

22 

25.5 
23.3 

91 89 

10 

10 
9.4 

23 

27.2 

24 

91 

86 

10 10 

32 

24 
24.7 

23.1 

94 87 10 

10 

5.8 

25 

28.3 23.1 91 77 4 10 .3 

26 

26.4 
23.3 

83 81 

10 10 3.3 

27 

26.3 23.4 

86 

86 8 10 25.4 
28 

26.6 22.5 
88 

85 

7 

10 

14.5 

29 

28.6 23.8 

93 78 

7 5 1.5 
30 

28.8 
24.8 

90 75 

9 7 7.1 
31 

28.5 22.3 

91 

79 

10 7 

4.1 

Mean 27.9 23. 4     89. 5 
80.1 

9.1 8.7 

Total 

271.4 

Miscellaneous. 

/'°  a.  #o  a.  p. 

^a.  p. 

)  a.  p. 

da.  < 

•  a. 
•  p. 

P°p. 
d°  a.  p  0  p. 

•  pa.  <j  p. 

•°  a.  p  <,  p. 

pa.  p. 

#a.  p. 

p2  a.  #^  p. 

<.  pp. 

P  a.  #  p. 

•  a.  ̂ °  #o  p. ^°  •  a.  p. 
^°  •  a.  p. 

^/°  a.  p.  d  p. 
^°  •  a.  #o  p. 

•  a.  p. 
•  a.  p.  ̂ °  p. •°p. 
/-^p2a.#op. 

do  a.  #  p. 

m°  a.  p  p. 

d  a.  <i°pp. 

p°a. 

#°  r^  a.  p  a.  p. 

LAVANG. 

[0  =  12°  35'  N;  \  =  125''  01'  E] 

Tempera-      Relative 
ture.         humidity. 

Day. 

03  P §a 

I' 

^a
 

j  Mean 
I  Total 

29 29.6 
29.7 
28.8 
28.9 
27 
28.8 
27.4 
28.8 
30.1 
28.9 

28.9 
28.8 
29.7 
32.3 

30.7 29.8 

26.4 
25.5 
27.2 
27.4 
29.2 
28.2 
26.4 

27.1 26.3 
26.9 

I  29 j  28.7 
i  29.7 
I  28.3 
28.5 

23.6 

23.4 
23.5 

23.2 24.1 
23.4 
23.8 
21.4 
22.8 
22.7 

23.4 
21.7 
21.8 

21.7 
22.2 
22.2 
23.7 
21, 1 

23.2 23 

24.2 
23.4 
23.5 
22.1 

23.6 
21.7 

22.2 
21.4 
22.6 
24.5 
22.5 
22.8  I 

P.  ct. 
93 
97 
91 85 

77 
90 

84 97 
98 
99 
97 

97 98 
93 

•97 

98 

94 
87 
75 
98 

95 
91 
99 

P.ct 

91 
79 
83 

82 63 
92 
77 
80 
89 
88 

'/7 

79 83 
80 79 
79 
90 

81 

96 
84 

Cloudiness. 

1.6  I  84.3 8.2 

£ ^ 
A 

3  • 

(M 

ss 

a 

^03 

d 

rQCO 

« 

Miscellaneous. 

0-10. 

mm. 

10 14.2 
6 11.4 7 9.1 
8 

4.8 

4 1.5 
10 14.5 
8 45.7 

8 
24.6 

8 2 

.0 
1.8 

.5 2.8 

.5 .5 55.9 
50.3 
28.7 

67.6 45.2 

50 
26.9 9.1 
15.5 

156.5 
148.6 
25.4 
7.6 

20.1 

14.7 

J  858 

•  P- 

•°  a.  •'  p. 

•  P. 

•  a.  p.  /-o  p. •  a.  p. 

#a.  p. 
•  a.  /-o  #'  p. 
•  a.  p. 
•  a.  p. •°P. 
d  a. 

•°P. 

•°p. 

•p- 

#°  a.  p. 

•  a.  •'  p. /'  •  a.  p. 
•^  a.  •  p. 

•  a.  •-'  p. #a.  p. •  a.  p. 

#a.  p. 
•  a.  p.  /-o  p. •^  a.  p.  /o  p. •'  a.  p. 

•  a.  p. 

#a.  p. 
•  a.  p.  ̂ o  p. 
•  a.  p. 

GUBAT. 

[0  =  12^  55'  N;  X  =  124''  08'  B] 

Day. 

Tempera- 

ture. 

o3  P 
;^a 

°c 

ii 

°C. 

hS^?^.|^^oudiness.||| 

■!— ̂    —-.la 

p.ct 

96 
92 

88 

81 

95 

92 

88 

92 

99 
96 

95 

98 

95 

S3 

93 

98 

91 
81 

74 

a 

p.  ct 

80 

83 

81 
83 
76 

82 
77 
75 
83 

78 

83 
76 

75 

72 
74 
75 

70 
75 
71 

95  i  89 
90 

90 98  90 

91  84 
97  90 

90  I  89 
98  i  91 
98  I  79 
90  I  89 
97  I  95 

I  Mean  __ 

0-10. 

10 
7 
7 

10 
7 

10 

10 
10 
10 
10 

7 
4 

Spco; 
I  Miscellaneous. 

0-10. 

10 
6 
7 
9 
4 

10 

9 

10 

6 
7 
9 
6 
6 
4 
5 
4 
7 

10 
10 
10 

10 

9 

10 

10 

mm. 

24.6 
3.6 

20.1 
2.5 

3.3 
1.3 

.5 -__-_ 
1.8 1.3 

  

P  a.  #  p. 

#a.  p. 
#a.  p. 

pp. p  a. 

da. 

•  P- 

•  a. 

10 

10 

5 
5 
6 

10 

:    .5 

I  12.2 
!  15.5 !  27.9 

I  43.2 

'  34.8 

I  15.7 

!  37.6 

i  7.4 

I  11.7 

I  71.1 

I  31 

I  22.9 

I  11.2 

i  6.9 

6.1 

pp. 

#a.  p. •  a.  p. 

#a.  p. 
Ha.  p. 

#a.  p. 

•  a.  p.  r^  p. 

d  a.  41  p. 

•  a. •  P- 

#a.  p. 

#a.  p. 

d  a.  #  p. 

#a.  p. 

pa.  #  p. 
•  a.  p  p. 

8.3  :  7.8  i 
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SUMAY,  GUAM  (Ladrones  Islands.) 

[(^  =  13°    24'  N;  X  =  144*'   38'  E] 

Day. Miscellaneous. 

28.8 
27 
29 
27.6 
29.2 29 29 

28.6 
28.6 

28.4 
28.6 
27.6 
29 
2^.2 29 

28.6 

29.4 
25.6 29 

28.6 29 

29.4 
29 29 

29.4 
29.4 

29 
29.4 
28 
27.4 28 

;  Mean  28.6 

25. 2 
22.4 
24.4 
24 

23.6 
23 
25 

24.4 
25 

22.4 

24.6 24.6 

24.2 23.8 

25.4 
26 
25 
22.8 
24 
22.6 

24.8 
23.8 
21.2 

23  - 

23  8 
22.6 
24.8 

24.8 
24.8 

24.6 
22.6 

P.ct P.ct. 

84 11 
89 93 
92 77 
90 

90 

84 

m 
95 

11 

81 

73 

84 

77 

84 

70 

87 
84 79 
66 

0-10.    0-10.  !  mm. 

84 
84 
98 

84 90 

87 87 85 

85 

85 

85 

69 

71 

74 
75 68 
97 70 
69 
70 
68 
63 

66 
68 
70 
73 70 

74 
91 

10 

10 6 
10 

4 
6 
5 
8 
9 
S 

10 
8 
7 

10 
7 

10 
10 

7 
10 
10 
3 

8.9 

I  34.3 

10.2  ! 25.4 

""8      : 

p  a. 

CALAPAN. 

[<^  =  13°   25'  N;  X  =  121^   11'  E] 

Tempera- 

ture. 

Day. 

03  P 

^S 

2. 5  I  p"  a.  p. 

10.2  i 

10.2  • 

1.3  i 1.5  i 

3.8  ! 

30.5  j 

47      I 

"IT: 

p°p. 

/'°  a.  #  a.  p. 

2 

1.3  I 

3  
' 

3.8  ,  /^°p. 
3.3 

48.3  I  #2p 
3.6  , 

24 6.6       6.9  i   

°a 

°a 

1 
30.3 

22.6 

2 28.6 23.9 

3 26.5 

23.8 

4 

29 
23.6 

0 
27.5 

22. 2 

6 28.5 
18.6 

7 
28.3 22.1 

8 
28.7 22.1 

9 
30.5 

22.8 10 29 

22.5 

11 

27.8 

23 

12 

28.5 22.4 

13 

28 
22.6 

14 
29.5 22.8 

15 

28 

22 
16 29.6 

21 

17 

29.6 21.4 

18 
28.3 

23. 5 

19 

26.6 
22.5 20 

24.7 
20.4 

21 25. 1 
21.8 

22 

26 22.1 
23 

28.5 22 

24 

25.4 
21.2 

25 

28 21 

26 26 
21.5 27 

26.9 

22.8 

28 27.8 22. 2 

29 
28.4 

24 
30 

29.2 
23.  6 

31 

29.7 
24 

Relative humidity. 

P.ct. 91 

83 

92 

80 

90 

93 

86 

96 

92 

98 

P.ct 

Tl 
81 
92 

74 

67 
74 

73 

75 

70 

84 

97 

93 

81 

79 
77 

76 

76 
83 

65 

82 

97 

96 

76 

90 

72 
85 

65 

87 
82 

75 

74 

Cloudiness. 

0-10. 

10 
10 
10 
10 

10 

10 

10 
10 
10 
10 

10 

10 

10 
10 
10 

5 

10 
10 

10 
10 
10 
10 
10 

10 

10 
10 
10 

10 

10 

10 

6 

IK   OW 

0-10. 10 

10 
10 

8 

10 
10 

10 

10 
10 

8 
10 
10 

Miscellaneous. 

mm. 
3 

9.7 17.3 

18.5 
3 

15.2 1.5 
1.3 

48.8 

.8 

21.6 

18.8 

29.2 
3.3 

10.4 
11.2 
5.1 

18.3 2.8 

15.7 

4.6  I 

2.3 5.8 

44.7 

1.; 

3.3 
4.3 

.5 

5.3 

#°  a.  d°  a.  p. 

#  a.  d  p. 

p°  a.  #  p. 

#  a.  /-o  p  p. 

=  p°  a.  #  p. 

p  a.  d°  p. 

d  a.  p  a.  p. 
d°  p  a.  #^  p. 

T#a-#00^^°p. 

d°  a.  p. 

d  a.  m^  p. 

d  #a. #  a.  r^  p. 
JD.  a.  #  p. 

OP- 

#  a.  d  p. 
p°p. 

#  a.  p.  d  p. 

d  a.  p. 

d  a  p. 

p  a.  #  p. #2  JO  a.  0  p. 

#  a. 

p°a. 

pd°a. 

pr-^°a.  %^  ̂ p. 

p°  a.  T  p. 

Total  J   i   I   i   I   I   254.2  i 

Mean  |  28 

Total  '   

22.3  I  91.6  1  79.' 

VIRAC. 

[q^  =  13°   35'  N;  X  =  124*'   14'  E] 

i<t>^ 

NUEVA  CACERES. 

13°  37'  N;  X  =  123°  11'  E] 

Day. 

I  Tempera- 
\       ture. 

!  Mean 

I  Total 

|^Sl[?.^Cloudine^i||    : 

r^---J-\-^^-^     ,|.|5;   Miscellaneous. 
(i      !      oJ      I      ft      fS-^^o' 

<o 

«D 

c^ 

°(7. 

27.9 

31.2 
29.5 
31.5 

;  29.2 
!  30 
i  30.1 
I  26.2 

i  29.8 I  30.5 

\  29.4 

!  29 

i  30.4 t  31.5 

i  2' 

I  29.5 

i  31 

I  28.5 
31.7 

!  28.4 
;   29.5 

I  28.4 
28.2 I  29.2 

30 
25.8 
30.7 

30.  2 30.5 
29.5 
31.7 

23.  5 
22.9 
23.8 

23.2 24.5 
24.4 

23.4 
23.5 
20.6 
23.  5 
23.3 
22.5 
20.6 
21.8 
22.4 

21.5 22.4 

22. 4 23 

22.9 
22.  6 

23.6 

23.4 
23.  5 22.5 

22.  8 
24 
23.  4 22.  5 
24 

23.7 

P.ct. 

83 

92 
76 

91 
95 
96 
97 
98 
95 96 

98 
97 
96 

84 67 

88 87 
96 

95 

93 
96 

83 

78 
86 

91 
86 
85 

P.  Ct.  \  0-10. 

84 76 

87 

81 
79 

\  68 

!  72 

,  94 
i  84 
:  96 
i  79 

:  61 I  96 

81 

^  82 

91 

i  93 

j  89 

!  82 

'?6 

70 
:  81 

!  70 

6 
8 
8 
9 10 

10 
10 

10 

10 

9 10 

9 10 

8 
6 
6 

0-10. 

10 
8 

10 
10 

9 
9 10 

8 
9 
8 
6 
8 
8 

10 
9 

10 

10 10 
10 
10 
9 

10 
10 10 
10 

9 

mm. 

83.6 
5.6 

30 
1.5 

"i's' 

13.7 
46.2 
23.1 

5.8 
21.8 
4.8 

39.9 
2 22.  9 

144.8 

33 
18.8 47.8 

33.8 
19.6 
10.9 
39.6 
21.3 

8.4 
24.6 

;  /^  a.  #  a.  p.r3  p. 
r^  a.  #°  a.  p. 
,^  a.  #  a.  p. >-^2d  #oa.  p. 

I  r-.  a.  -i 
I  =  a.  d°  a.  p.        \l 

1  #o  r^  d^  a. 
I  •  a.  <  p. 

;  <,  p.  ,. I  r-Na.  #  a.  p.  d  p.ii 

:  •». eo  <  p  ii 

:  e  c  a.  <  p.  M :  d  a.  ̂ o  a.  p.  r-p.i! 

i    ra.0°a.p.^2p^  Ij 
0a.#°p.  \, 
d^°a.#p. 

rr-N#°a.dp. d  a.  p. 

I  a°  #°  p.  ii 

^  O  a.#a.p.dp.  i! 
i  °a.#'^a.  p.r  p. ■  #°a.  d  a.  p. 

,  #,-,a.#°p. 

#a.p.-  p. i  d-a.  #°a.p.  r-,p. 

I  •°a.#p. 

;  =  a.d  r^  0  p. 

Tempera- 
ture. 

Relative humidity. Cloudiness 

mi 

Day. 

•*a 

"^  § 

3 

'  a 

;   a 

1  a 

Miscellaneous. 

sa 

Sa 

03 

1  ft 

p.ct. 

3j 

1  ft 

!        C^ 

mm. 

°c. 

•^6'. 

;  r.  ct 
\  0-10. 

■  0-10. 

1 28. 2 

21.9 

91 

95 

1  10 

\  10 

13.3 

#°  a.  p. 

2 
29.2 

22.6 

97 

82 

10 

1     7 11.4 

#°  d  a. 3 25.3 

23 

,  97 

97 10 

10 

100.1 

#^a.#p. 

4 28.  2 

22. 5 

!  97 
86 

'  1 

10 

1     6.1 #a.da.p.          1 
0 

29.8 

22 97 

69 

:  8 

7 
6 

28 

20 

93 

84 
1     9 

10 10 
•  a.                     t 7 29 

22. 1 

i  97 

80 

i  10 

10 .8 
d  m°  a.                I 

8 

29 
21.7 

i  97 

■  83 

!     8 

10 ' 
9 29.7 

22.3 

;  97 

i  89 

;   10 

10 6.9 m°v- 
10 29.5 

22 99 

!  89 1  10 

•     8 ■     1.8 

=^a.T°«°P. 

11 

29.9 
21.7 

'  98 

;  86 
;  10 

'  10 

12.2 

=°a.#°p. 

12 
31.7 

21.3 

,  98 

!  74 

i  10 
1     8 

;  16.5 
=°  a.  #°  p. 

13 
30.6 

21.6 

,  99 

74 

i     7 

7 

14 

81.7 

21 

llOO 
1  82 

!    3 

1     9 
.4 

=2  a.  dp. 

15 

30.3 
20.1 

'  98 

86 

i    8 

9 

=°  a. 

16 
30.5 

21 
100 

1  81 

1     5 

i     7 

=oa. 

17 

31 21 

ilOO 

93 
1     6 

i     9 

^  24.9 

=o  a.  d  #o  p. 

18 27.9 

22 !  95 

1  97 

'  10 

1  10 

4.6 

•°P.    ■ 

19 27.9 

21.5 
77 76 10 

'  10 

29. 9 
•""a. 

20 

28 

21.1 !  98 

i  97 

'  10 

i  10 
1  40.6 

•  a.  p. 

21 

26.7 

23 

98 

:     95 

10 

1  10 
10.4 

#°a.d  p. 22 

V4.3 

22.  3 :   98 

97 

10 

:  10 

130.3 

#2  a.  p. 

23 
2>i_  7 

23.2 97 

86 10 

10 
72.4 •°a.jr3#^  p. 24 23.7 

22.  3 

98 

'  97 

10 10 
152.  4 

#2a.p. 

25 24.6 
21.6 

97 

95 

9 

10 
:   65 

#2  p. 

26 26 

21.8 

98 

^  88 

10 

:  10 

.5 

d°  r^  a. 

27 26.5 

21.3 

9(> 

90 

9 

:  10 

60.5 

r-  a.  d#^  p. 
28 

28. 2 

21.8 

97 88 

10 

9 

13.7 

®dp. 

29 

28.9 
21.8 

98 

89 

8 

:     S 
1.8 

30 30 
21.5 

100? 88 7 

'     8 

31 

30 

21.8 
y8 91 ' 

;     9 

:  10.7 

•°P. 

29.; 

23 

'.1  I  80.2  j     8.8 Mean  \  28.  5 

21.8 
96.7 1  87.2  : 8.7 i     9.2 

Total 
797.2 
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BATANGAS. SILANG 

ld> 
=  13° 

45^  N;  Xr= 

=  121° 

03'  El 

1 Day. 

[</>  =  14''
 

14'  N 

;  X= 

120^ 

58'  E]                             1 

Day. 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

s.sa 
Miscellaneous. 

Tempera- 

ture. Relative humidity. 
Cloudiness. ^|a 

■Ra 

ii 

a 
 ' 

a 
a  . 

a 
^a 

a  a 

a a a a Miscellaneous. 

Sf3 

(d 

Qi 

03 

P4 

"S^«5 

- 

i  <*2 

<i 

ft 

Og 

ft 

'SXJCO 

1 
^a sa 

CO 

s 

to 

c* 

^ 
!  ̂a 

^a 

CO 

c^j 

CO 
<N 

P(3 

°c. 
°c. 

P.ct p.ct. 
0-10. 0-10. mm. 

°c. 
°C. 

p.ct. p.ct. 
0-io. 0-10. 

mm. 

1 32 20.8 89 61 6 7 1 

27.8 

19.4 

98 

68 2 5 

=  a. 

2 30.5 20.3 
91 

72 
6 7 

7.6 •  a.  p. 

2 
28.1 19.7 

98 

70 6 8 

=  a.dp. 

3 26.8 21.2 96 93 10 10 18.8 da.  #a.  p. 3 27.5 19.4 98 68 3 7 

i          4 
30.1 20.6 

96 
69 9 7 4 28.4 

19.3 

99 66 

7 8 

1.3 

=  a.  po  p. 

1          5 
30.4 21 96 

72 
9 9 5 27.8 

19.2 
98 

68 

5 7 11  =  a. 

!          6 29.3 16.7 
95 

69 6 9 =°a. 6 27.3 

19 

98 70 3 9 

=  a. 

'          7 29.6 17.9 96 76 4 7 7 
29.6 

20.2 

98 

63 

3 3 ii  =  a. 

i          8 30 17.8 95 73 6 9 

  i 

8 
30.2 

20.4 

97 64 

7 8 2 

=  a.  #op. 

i          9 30.3 21.1 
93 

70 7 7 3 9 
30.6 

20.5 

98 64 

9 9 3.3 

n=a.#op. 

!        10 32.1 21.2 96 
60 

7 6 

.5 

•  a. 

10 

28.5 

20.8 

98 66 

6 8 ii  =  a. 
11 29.6 21.5 

97 83 10 
9 

2.8 
da. 

11 

29 
20.9 

97 

64 

9 8 

6.1 
dp°a. 

12 
29.8 21.1 95 

82 

9 9 24.1 #2  a.  p. 

12 

28.7 

20.7 

98 

65 

5 8 34.3 

=  a.#«p. 

i        13 
30 21.2 96 74 10 7 10.2 

da.#p. 

13 

29.3 20.4 
98 65 10 7 #°a.T°p. 

i        14 
30.2 19.9 

96 
86 7 6 

11.7 
#a.p. 

14 

29.5 

20.5 

98 

64 

7 8 
18.5 

=  a.#>p. 

15 31.8 20.2 

96 

63 5 6 

15 

29.6 
21.1 

98 

65 

3 2 ii  =  a. 
16 30.8 

19 
96 

70 
4 5 

9.4 

•  p- 

16 

28.6 

21.5 
98 

66 

7 8 

=  a. 

17 31.8 20.4 

96 

90 5 

10 9.9 
•  Tp. 17 

28 
20.8 

97 68 5 8 
60.7 -a  =  a.#2T°p. 1        18 28.6 20.5 95 88 

7 10 
2.3 

•  p. 

18 27.5 

20 

98 69 

10 

8 #2a.T°p. 

i        19 

29 

19 97 58 6 7 

va>p. 

19 28.1 
19.9 

98 68 

6 8 ii  =  a. 

i        20 24.4 17.2 
91 

87 
10 

9 14.7 

•  a.  p. 

20 

27 

19.3 

98 

71 10 9 4.6 
#op. i        21 

28 

20.4 
93 

74 9 

10 

21 26.8 19.4 97 71 7 8 
2.5 

-a  =  a.#op. 

1        22 

27 
21 89 

76 9 9 

1        22 

26.6 
19.6 

98 71 

5 8 

=  a. 

23 
30.4 20.3 96 83 9 9 3.6 

#a.p. !        23 
26.8 

19.4 

98 70 

3 3 24 
25.4 

20.8 
92 85 9 

10 

1        24 

26.9 
19.6 

98 70 

5 7 1.8 
n  =  a.#op. 

25 29.4 19.8 
95 

65 9 7 1        25 26.5 

19.5 

97 

70 

7 8 26 29.9 20.9 

87 

74 6 7 !        26 
27.4 

19.8 
98 

71 

6 6 a  =  a. 
27 

28.4 20.2 88 
65 

7 6 1        27 27.5 
20      1  97 

71 

2 7 

=  a. 

28 
30.3 20.4 

91 
74 9 6 1.3 

da.  p. 

i        28 

26.6 
19.5 98 73 9 9 

__    __|  dp. 

29 
30.6 20.9 

95 
74 6 7 .3 

d°a.pp. 

1        29 

27.3 19.9 97 

72 

5 5 
  '  11  =  a. 

30 32 20.7 
95 

60 5 4 
i        30 

27.8 
20.2 

98 

70 7 6 

  1  =a. 
31 

Mean 
i 

Total 

32 20.9 
96 

63 3 6 

!        31 
Mean 

Total i 

27.5 19.8 

98 

70 « 8 
ii  =  a.dp. 

29.7 20.2 94 73.8 
7.2 

7.6 

28 20 

97.8 68.1 
6 

7.1 ! 120.2 135.1 
1 i 1 1 

{ SAN  / ̂ NTO NIO. TARLAC 

i 
l.<t>  = 

:14'' 

22'  N 

;  X= 

121 » 

32'  E] 

[<^  =  15*'
 

30'  N;  X  = 

120" 

35'  E] 

1  Day. 

Tern 
tu 

pera- 

re. Relfi 
hum 

Ltive idity. 
Cloud 

iness. 

2^ 

^|a 
Miscellaneous. 

Day. 
Tem 

tu 

pera-  |    Reh re.       i  hum 

ltive 

dity. 

Cloudiness. 

2g^    1 

'^a 'na 

a a s 

a  . 

Ma 

•Fia 

a a a a 

<^.s  a 

Miscellaneous, 

1 

s  ̂ S^ 

■  03 

fi 

03 

p< 
S-^y? 

i            1  .<^? 

•^2 

03 

d 

03 

ft 

■s^^ 

1 

^a 
^a 

O 

CA 

«o 

(N 

! ;^a ^  a     CO 

o^ 

CO 

o) 

2^ 

j 

°a °(7. 

P.ct p.  a. 0-10. 0-10. 

mm. 

°c. 

1 °C.  \P.ct. 
p.ct. 

0-10. 0-10. 

mm.  i                              ' 
;       1 27.3 88 85 9 7 4.6 p  a.  p.  r%p. 

!       1 
32.4 

20.1  1  92 56 10 9 
  ;  na.                      , !          2 26.3 

89 80 
10 9 

31.2 
pa.  #p. 

1          2 

33.1 
20.3  !  94 

52 

10 4 
  Ida.                    .i i          3 

26.2 

87 

94 9 

10 
14.5 #a.pp. 3 32.4 

2*1.7  1  93 

56 9 9 
8.1  ]  iia.  #p.             ; '          4 25.3 90 86 9 7 10.7 

•  p- 

1          4 

32 19.4  '  96 

50 10 

3   Sua.     ■               i 

1          5 
25 

88 

80 
9 6 

r\  a. 
5 

30.6 
18.9  1  94 55 10 3 

Ha. 

6 25.5 

85 
87 

10 
8 6 

30.4 16. 9     92 
50 

10 

9 
Ha. 

1          7 25.9 91 71 6 6 
1.3 

pa. 

7 

32 

18. 7     91 

51 

10 4 Ha. 
8 25.5 90 

88 
7 6 8 

32.4 

18.2     93 

52 

10 

9 H  a. 

i          9 

80.7 97 
65 

8 6 1 

pp. 

9 
31.6 18.4  i  92 

56 

10 

9 

Ha.  dp. 

10 
28.3 

96 81 9 6 3 

r-,  a.  p  p. 

10 

33.2 
21.4 97 

62 

9 9 Ha.d°p. 

11 
24.4 98 90 10 9 15.7 

#a. 

11  i  31 
22.6 

97 

65 

10 10 
    na.dp. 

12 

27.7 _  _ 96 81 7 8 7.1 

•  p- 

1        12 32.4 

99 

61 

10 10 

116.8     iia.#2p. 

1         13 

25.7 

97 83 
7 8 3.3 

pp. 

13 

29 

20.7 

97 

82 

10 

10 

    #2 a. da.  p. 

i         14 

26.3 

95 

87 
9 6 

22.9 <^a.  #a.  p. 

14 

31 
20.7 

96 

63 10 

10 

.5     na. 
1         15 

28 

99 
73 

9 4 

15 

32.5 
21.4 

95 

51 9 4   I  da. p°p. 1        16 28.8 

27.3 79 

82 

7 
6 

6 
6 

'ssrr 

•  p. 

16 
17 

32.5 

31 

20 

20.9 

95 
95 

59 

84 

10 
9 

4 

10 

  1  na.  dp. 8.6  i  na.  #dp. 

1        17 96 
1        18 

23.7 93 

92 

9 

10 

24.4 

#a.p. 

18  i  30.  2 21.4 

96 

62 

10 

8 
  1  =11  a. !        19 24.1 

80 69 
7 6 

19  1  30 
19 

91 46 10 

9 
20 23.3 

94 

89 

9 9 20.1 

p  a. 

20  1  27 

17 

95 68 10 

10 

  ;  na. 
21 

24.4 88 
91 

9 8 1      Jia. 21     31.2 20.2 91 

51 

10 10 

      CD  p. 

22 23.3 
90 

95 
8 6 1.3  !  •a. 

22  i  31.8 

18.3 
94 50 

10 

9 

      ^p. 

23 25.3 95 
96 

8 9 4.8  i  pa.  p. 
23  '  32.4 

20.6 

91 

55 10 10 
24 

22.5 85 
97 

7 6 ! 24 29.6 20.4 

88 

59 10 

10 

     na.  d°vpp. 25 
24 

89 

87 
8 6 6.9  i  #p. 

25 

30.7 

19.6 

90 48 

10 9 _  _;  na. 

i        26 22.2 
93 

85 
9 6 

7.1  1  r^/'Oa.  #p. 

26 

30.6 
20.5  1  67 

49 10 

3 
1        27 24.2 87 75 9 6 

7.6  i  r^^Oa.#p.         | 

27 

30.6 
19.5  i  75 47 

9      ' 

2 -      _     oop. 

i        28 24 95 83 7 6 15.7 

pa.  p. 

28 

31.2 

18. 2     86 

59 

o 10   :  iia.d°p. 
!        29 

25 
96 

92 

8 9 

8.4 

r^-  p  a.  #  ̂   p. 
29 

■28.5 

20. 4     88 

72 

10 9 
;  Ha.  d°a.  p. 

30 27 
97 

93 6 7 18.5 

pp. 

30     32. 6 20         89 58 

9      I 

7   1  Ha.                     1 
31 

Mean 

Tota 

27.5 
98 

84 
8 6 

r^  a. 

31 

Mean 

Total 

33.4 

20. 5     95 

54 

10       1 

.3 

  1 

Ha,  uyp.                 1 
25.6. 

92.1 84.5 
8.2 

7      31.3 
19.9  1  91.7  : 

57.5  i 

9.6  1 

7.6  1 

i 
i 

269. 2 i 

i 

_______ 
134                                      1 

1 1 
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BALER. 

[<^n:l5'*  40'  N;  X  =  121«'  34'  EJ 

SAN  FERNANDO  UNION. 

[(/,  =  16*'  37'  N;  X  =  120'*   19'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

^.s  a Miscellaneous. 
Day. 

Tempera- 

ture. Relative    ̂  

humidity. 
Cloudiness. 

Day. 

iB 

'sa 

a a a a 

Ma 

ii 
ia 

e a a a 
Miscellaneous. 

1^ 
2  ̂  

^B 

CO 

&'"
' 

03  0 

:^a 
03 

«5 
ft 

03 

CO 

ft 

I""" 

°C. 
°C. 

p.  Ct. P.  Ct: 
0-10. 

0-10. 

mm. 

°c. 
°c. 

P.  Ct. p.  ct. 
0-10. 0-10. 

mm. 
1 27.5 20.9 93 

73 

10 

10 

d°p. 

1 30.7 
20.4 

94 64 

2 4 

-Q*  a. 

2 29.4 22 
95 

68 
10 5 

®p. 

2 30.4 
21.3 

95 

70 

3 2 

n^a. 

3 28.5 23.9 83 73 10 10 ©  "37  p. 3 
30.6 21.5 

93 

62 

2 3 

n.^  a. 

4 
28.5 

21.4 
89 

70 10 9 0.5 0  '^  P- 4 30.1 
20.5 

96 

64 3 3 

n^  a. 

5 
27.3 

21.5 93 67 
10 

8 0p-              ! 5 
30.3 

20.3 

94 

61 3 2 

us  a. 

6 
27.8 

19.7 81      i  60 
10 

10 

®  p.              1 6 

28.9 
19.5 

94 62 

2 4 

112  a. 

7 28.7 
20.4 

89 
59 

10 

10 

©p. 

7 
29.4 18.9 

92 

65 

5 3 

112  a. 

8 
28  8 19.4 87 60 

10 

9 

ep- 

8 30 
18.4 

94 

57 

5 3 

112  a. 

9 
29.7 20.4 90 61 10 9 _ 

©dp. 

9 29.6 18.4 

95 

72 

3 6 
112  a. 

10 27.5 22.1 93 85 

10 

10 

101.1 

•  p. 

10 

31.6 
20.6 

95 

72 

2 5 0.5 
13  2a.d°r^°#op. 

11 
24.7 

22.2 92 
91 10 

10 

9.4 
#  a.  d  a.  p. 

11 

30.3 
23.1 

95 

73 

10 9 

3.8 

112  a.  0  p. 

12 
27.6 

22.2 96 77 

10 

10 
86.6 

d°  •«  p. 

12 

29.5 

21.6 

96 

75 

8 9 2.5 
n.  a.  #°  p. 

13 

26 

20.5 95 88 

10 

10 8.9 #  a.  d  p. 13 29.2 22 

97 

80 9 9 n  do  a. 
14 

25.5 23.2 
80 

10 

10 
46.2 

#  a.  p.  d  p. 14 30 22.4 

97 

68 

7 3 

n.  a. 

15 
28 

21 95      i  77 10 10 .5 

©p. 

15 
28.4 22.7 

93 

70 

10 

5 

na. 

16 
28 

20.5 95 77 

10 

9 
12.7 

•  ̂ P. 

16 30.1 
20.9 

96 

72 2 2 
n  a. 

17 24.7 22.4 
91 95 

10 10 108.7 

•  p- 

!        17 

30 
21.7 

94 

84 10 10 .5 
n.  a.  r^2  0O  p^ 18 25.3 96 79 

10 

10 8.6 1        18 28.6 
22.8 

95 

76 

10 5 
112  a.  U.2  p. 

19 
26.2 93 58 

10 

9 
©  07  p. 

dOa7p. 19 

28.2 

21 

95 

70 

5 7 
na. 

20 26.5 18.8 
75 

10 

10 

20 

28.4 
18.4 

92 

70 

10 

8 

__ 

na. 
21 28.7 78 61 

10 

10 

%l 

21 

29.7 19.4 

92 

70 3 6 
112  a. 

22 27.8 

83 64 
10 

10 

.3 22 29.4 
19.6 

94 

69 3 4 
112  a. 

23 25.5 20.3 91 85 10 10 
3.6 

d  a.  p.  #  p. 

23 

29.9 
21.4 

93 

70 

9 0 

112  a. 

24 26.7 20.2 
90 70 10 10 

.5 (^07  p. 

24 

28 23 

89 

75 10 

10 

£L  a.  do  p. 
25 

27.2 20.4 65 10 10 
©  07  p. 

d^rv  p. 25 

29.6 
21.3 

92 

67 

10 

3 
na. 26 

26 
23 

68 
10 10 

26 

29.6 20.2 

94 

59 

2 1 
112  a. 

27 26.5 

84 
10 4 

07  p. 27 

29 
19.1 

92 

62 

2 2 
112  a. 

28 26 
21 

91 
81 

10 

10 17.3 

'        28 

30.6 94 59 2 4 
112  a. 

29 
24.2 

96 
91 

10 

10 

68.8 

#a.  p. 

!        29 
30.7 

20.6 

94 

64 

1 5 
112  a. 

30 27.5 21.5 

92 

86 

10 10 

28.2 30 
30.5 

96 

68 

1 1 
112  a. 

31 27.5 
23 

97 81 

10 

3 2.5 •  a.  ©  u.  p. 31 

Mean 

Total 

31.1 

20.3 

94 

66 1 3 
112  a. 

Mean 27.1 21.3 90.9 74.5 10 
9.2 

29.8 
20.7 

94,1 
68.3 5 4.7 

Total 
1 504.4 1 7.3 ! 

ECHAGUE.i 

[0  =  16"  41'  N;  \  =  121«'  39'  E] 

Tempera- ture. 
Relative 
humidity,  i Cloudiness,  i 

B a 
Day. 

na 

•Ra 

a a 
d  S3 

■^  0 03 

ft 

OS 

ft 

S^«o 

sa 
^a 

CO 

(M 
CO 

O) 

tf 

oa °c. 

P.ct. 
P.  ct. 

0-10. 0-10. 

mm. 

1 26.7 20.1 98 77 

10 10 

! 
2 

28.4 20.4 97 
79 

9 9 

2.3  i 

3 

27 

20.3 95 

89 
10 

10 

6.1  1 4 25.5 
19.7 

96 
93 

10 10 9.1  : 
5 23.5 

18.5 94 
82 10 

10 

4.3  1 

6 
24.7 17.3 

98 

77 6 

10 

3.6  i 

7 26.8 18.3 
96 

67 10 9 

.3  i 

8 
27.3 

19.1 

98 73 

10 

8 1 
9 27.9 

18.5 

95 
70 9 9 

1.5  1 

10 28.4 21.6 96 79 10 10 33.5 11 
27.4 20.7 

98 
78 10 

10 

3.3  1 

12 30.6 
19.9 97 62 9 7 

23.1  ̂  

13 

27 

21 

97 

84 

10 9 13.7 14 24.8 
18.9 

95 
76 

10 

10 
21.8 15 

24.9 
18.6 

97 

92 

10 

10 

10.1 16 28.3 
20.1 

99 

89 
10 9 

24.9 
17 22.1 

19.6 100 96 

10 

10 
68.6 

18 
25.6 

19.2 

99 

81 

10 

10 12.2  i 

19 27.1 
17.8 

96 

62 

10 10 

.3  1 

20 
24 

17.8 

;  98 

90 

10 

10 

8.4  i 

21 27.5 19.4 

i  96 72 
10 9 22 26 

18.3 
1  95 

69 
10 

10 

2       , 

23 24.8 
19.2 

1  98 

87 10 

10 

3.8  ; 
24 24.3 

18.5 

i  96 

79 10 

10 
25 

23.1 
18.4 

\  96 

87 
10 10 

2.3 26 
25.9 

17.4 

;  94 

82 10 

10 

.  0 

27 27.7 16.9 

!  97 
58 

10 6 28 
27.5 18.2 

!  95 
70 

10 

10 

1 29 
24.5 20 

\  98 

88 

10 10 

19.8 

30 29.1 18.8 

1  99 

88 4 7 
31 

Mean 

31.3 20.6 

1  96 

56 

10 

3 

26.4 
19.1 

1  96.7 
78.5 

9.6 
9.2 

Miscellaneous. 

d2  a.  r:3  p. d2r3p. 

d2  a.  p.  O  p. 

•  a.  p2  o  d  P- p2  a.  d  a.  p.  O 

d2p. 

d  a.  p.  m  p. 

m  d°  p. CX)-a.©2a.p.dOp. ,  d2  a.  O  #  p. 
I  #°  d2  a.  O  P- 

i:i2oo2a.r^d2p. 

•  d2  a.  O  d^  P- #o  d  a.  p.  O  p. 

•  a.  d2  po  o  p. 
d°a.  p.  0#°P- 

#a.  p. 
•  a.  p.  0°  P"  p. 

i  ̂ °P. 

do  a.  p.  #o  p 

©odOa.r^uyOo^o 
d"  a.  O  p. 

p2  a.  p. 

da.  pOa.  p.  #op. 
d2  \f°  072  p. do  a.  072  p. 

do  a.  p. 

d  a.  p. 

#dOp. 
m  r^°  p. 

CANDON. 

i(t)  =  n°  12'  N;  X  =  120°   26'  E] 

Day. 
Tempera-!    Relative     nondiness    S  c     ' 

ture.       I  humidity.    ̂ iouamess.|^|     . 
i=^.S  "  1    Miscellaneous. 

112  =  a. 112  ̂ a. 

n.^  =  a.  :r°  ̂   Pv 
=  a.  T  °  <  P  p. 

=  a.  T°<ip. 

112  =  a.  d  p. 

p  ="  a.  d  a.  p, X12  ̂   a. 

no  a.  d  r^o  <^  -07 

no  =0  a.  ̂ 2  p_   I 

jQ_o  =0  a.  07  p.     ! 12.2  =  a.  07  p. 

n  =  a.  u^2  p_ 

n  =  a.  ̂ i>2  p. 112  =  a.  ̂ 2  p_     I 

no  =0  a.  07O  p. 
=0  f 

="  a. 

112  =  a.  d  p. 

jQ.  =  a.  d  p. 
112  =  a. 
£J.2  =  a.  T°  <  p. 

Total  i   I   I   i   276.6 

Mean 
29.2 

21.8  ' 

74.3 61.2 

4.7 

5.4  i 
Total 1                 ;                 •■ 6.1 

1  From  January  to  November,  1909,  the  correction   7!-  2. 1  °G  should  be  applied  to  the  readings  of  the  minimum  thermometer  of this  station. 
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LAOAG. 

[0  =  18«  12'  N;  X  =  120''  35'  E]                             | 

1 

SANTO  DOMINGO 

[</,=:20''  28'  N;  X  =  121»   59'  E] 

Tempera- ture. 
Relative 
humidity. Cloudiness. 

M   bo 

Miscellaneous. 
Tempera- 

ture. 

Relative humidity. Cloudiness. 

-la 

a3^«0 

Miscellaneous. Day. Si S as 

o 

^  ! 

p. 

Day. 

51 S 

03 

CO 

a 
d 

a 

03 

0 

a 
d, 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 11 

12 13 

14 

15 16 17 
18 
19 
20 

21 

22 
23 

24- 

25 26 

27 
28 29 

30 
31 

Mean 

Total 

32.8 
32.3 
30 

30.1 
28.5 
28.9 

31.5 
30.3 
29.7 
30.3 
29.9 

30.2 
26.4 
30 

26.2 
27.1 
29.4 
30.2 
28.2 
29.8 

31.4 
31.9 

31 27.8 
28.8 
28.3 
30.3 
32.8 

31.8 
31.5 
32.1 

19.9 
20.3 

19.2 
18.2 
20.7 
15.6 
17.6 
19.7 
19.1 
22.5 

22.6 
22.5 
22.7 
21.4 

19 
19.7 
21 
22.6 
19.7 
19 
20.6 
15.9 
19.1 
17.8 
21.3 
20.8 

15.4 
15.5 21.8 

21.6 
21.4 

P.ct 
95 
90 

92 
84 
73 

93 

91 
83 

92 98 
95 

96 77 
74 
91 
90 

81 

75 

72 
82 73 

93 91 78 

64 60 89 

87 
85 

1      96 1      94 

P.ct. 
49 
48 

54 
53 
45 

52 42 

"72"'
 

67 75 
70 

72 

48 

71 

74 
55 48 
48 
56 
43 

42 53 
55 49 

49 

35 
41 
57 

70 60 

0-10. 

0 
2 

1       j 

2 
2 
2 
3 
2 
4 10 

10 

10 9 
3 

10 10 
8 

10 
4 
7 
3 
0 
9 
3 
8 
1 
0 
0 

1  6 

i     9 

1    ® 

0-10. 

1 
1 
3 
1 
0 
3 
4 

mm. 

£L=2a. 

=  a. 

n.°  =2  a.  /o  p. 
=2  a.  1/'°  p. 

.a  =*  a. iV'-        i 
=2  a.                  i 

•  a.  d  p. 

•  p. 
d  a.  /'o  p. 
=  a.  ̂ °  p. 

•  d  a.  /°  p. 
/°p. 

uy  p. 
=  a.  u/  p. 
=2  a.  u^2  p^ U^2  p. 

11=2  a. 

=  a. 
=  a. 

/'°a7p. 

£L=2a. n°  =2  a. 

=oa. 

112  =  a. 

jci2  =  a. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 

14 
15 
16 
17 
18 
19 
20 
21 

22 

23 

24 
25 

26 
27 
28 

29 
30 

31 
Mean 

Total 

25.8 
26.1 
26 

24.2 24.8 

24.3 

24 

25.6 

25.2 

25.2 
24.8 26.5 

23.4 
21.6 
22.6 

21.9 22 

23.4 24.2 25.5 
24.5 
24.4 
24.9 23.8 

22.5 22.7 24,5 

25.8 
25.2 
25.9 
27.8 

21.8 

20.7 21.9 

20.2 
20.4 
21.1 
20.3 

21.7 
21.9 
21.7 
22.1 21.3 

21.2 
17.2 

18.2 
19.8 

19.2 19.4 20.2 21.3 
21.1 

20.2 
20.4 
20.4 

20 

18.5 18.7 
21 
22.1 
21.5 

21.9 

P.ct. 

72 

77 
68 
66 
57 
66 
59 
67 

91 
83 
78 
90 

79 

83 

84 

85 

87 

80 

73 

85 
86 

77 

80 

77 

80 

63 
69 

66 

79 

86 

91 

P.ct. 
68 

64 

60 

66 

53 

59 
60 

77 
87 

80 

87 
85 

76 

71 
86 
88 

80 
68 
66 

85 
75 
72 
70 
70 

68 

67 
59 

66 

77 

84 
84 

0-10. 

8 
9 
5 
9 
3 
4 

10 
6 

10 
10 
10 
10 
10 

10 
10 

10 

10 
10 

6 

10 

10 
10 
4 

10 
8 
4 

10 
2 
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Assistant  Director  of  the  Weather  Bureau. 

EARTHQUAKES  FELT  IN  THE  PHILIPPINES.^ 

4,  5^  59"".  Surigao  (NB  of  Mindanao).  Earthquake  of  intensity  V.  It  shocked  the  whole 
peninsula  of  Surigao,  and  was  accompanied  by  rumblings;  it  was  also  perceptible  in  the  northern 

part  of  the  Agusan  Eiver  Valley.  From  Butuan  it  was  vaguely  reported  as  a  shock  of  intensity  TV-V 

felt  at  about  4^.  Most  probably  its  origin  lay  in  the  eastern  part  of  the  Butuan  Bay.  Neither  the 
seismographs  of  Manila  nor  those  of  other  observatories  in  the  Far  East  registered  any  disturbance  at 
the  time.  Consequently  its  cause  must  be  considered  as  local  and  rather  superficial,  although  the 
shaken  area  had  a  diameter  of  more  than  150  kilometers.  We  have  repeatedly  had  occasion  to  call 
attention  in  this  Bulletin  to  similar  earthquakes  which  originated  in  the  same  region,  and  were 
felt  at  Surigao,  Butuan,  and  other  towns  of  the  northeastern  peninsula  of  Mindanao  with  intensity  V 
or  VI,  without,  however,  aJffecting  our  seismographs,  situated  at  a  distance  of  about  700  kilometers 
from  the  origin. 

7,  3^  48°^.     Surigao  (NE  of  Mindanao).     Earthquake  shocks  of  intensity  IV. 
8',  15^  SO"".  Talacogon  (E  of  Mindanao).  Earthquake  of  intensity  III.  Eepetition  at  21^ 

53^. 
8,  17^  4°".  Butuan  (JST  of  Mindanao).  Oscillatory  earthquake;  direction  EI^E-WSW,  inten- 
sity III.  All  the  shocks  felt  on  the  8th  had  a  common  center  of  origin,  to  wit,  in  the  northern 

part  of  the  Agusan  Kiver  Valley. 

9,  13^  45°^.  Catabato  (SW  of  Mindanao).  Earthquake  shocks  of  intensity  III,  duration  10 
seconds. 

11,  5^  17°^.     Jolo.     Oscillatory  earthquake,  direction  SE-]^W,  intensity  III. 
19,  3^  00°^  54^*     Camarines  (SE  of  Luzon).     Oscillatory  earthquake,  direction  NNE-SSW, 

intensity  III,  duration  8  seconds. 

19,  8^  16"^  49^*  Atimonan  (SE  of  Luzon).  Oscillatory  earthquake,  direction  NE-SW,  inten- 
sity III,  duration  6  seconds. 

20,  19^  58"^  17^*     Antique  (SW  of  Panay  I.)     Earthquake  shocks  of  intensity  III. 

^The  intensity  of  earthquakes  is  given  in  the  notation  known  as  the  scale  of  De  Rossi-ForeL  The  time 
is  stated  as  indicated  by  the  seismographs  at  the  Central  Observatory  whenever  the  disturbance  has  been 

registered  by  them.  This  fact  is  denoted  by  an  asterisk  (*),  Otherwise  the  time  is  that  noted  by  the  ob- 
servers who  sent  the  notice.  All  time  indications  are  in  the  official  time  of  the  Archipelago,  which  is  that  of 

the  one  hundred  and  twentieth  meridian  east  of  Greenwich. 
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RECORDS    OF    THE    MICROSEISMOGRAPHS. 

[Time  of  the  one  hundred  and  twentieth  meridian  east  of  Greenwich.     Midnight  =  0^^] 

Beginning. 
Maximum  range  of 
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H.  P. 
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1  V.  M. 

I  H.  P. 
V.  M. 

;  H.  P. 
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H.  P. 
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H.  P. 

V.  M. H.  P. 
V.  M. 

V.  M. 
V.  M. 
V.  M. 

!  Vertical      Component      0.06      mm. 
Earthquake  in  Guam. 

V.  C.  0.25  mm.    Earthquake,  III  in 
Camarines  (SE  of  Luzon). 

'  V.  C.  0.72  mm.    Earthquake,  III  at 
!      Atimonan  (SE  of  Luzon), 

V.  C.  0.01  mm.    Earthquake,  III  in 
Antique  (SW  of  Panay). 

V.  C.  0.12  mm. 

Instnimental  constants. — Vicentini  microseismograpli  (V.  M.)  :  Length  of  the  pendulmn,  L50  meters; 

weight  of  the  bob,  100  kilograms;  period  of  simple  oscillation,  1.2  seconds.  Magnification  of  the  record: 

NNW-SSE  component,  50  times ;  WSW-ENE  component,  50  times. 
Horizontal  Pendulums  (H.  P.)  :  Vertical  distance  between  the  point  of  suspension  and  the  point  of  support, 

1.05  meters;  horizontal  distance  between  the  point  of  support  and  the  center  of  the  heavy  bob,  0.77  meter; 

weight,  20  kilograms;  period  of  oscillation,  NNW-SSE  pendulum,  T=9.6  seconds;  WSW-ENE  pendulum, 
T=:9.9  seconds.     Magnification  of  the  record:  NNW-SSE,  15  times;  WSW-ENE,  15  times. 

These  seismographs  have  no  damping  arrangement. 

Foundation  and  location. — The  instruments  are  mounted  against  a  solid  cut-stone  pier  measuring  5  by  5 
meters  at  its  base  and  3.30  by  3.30  at  the  top.  with  a  foundation  about  4  meters  deep,  and  insulated  from  the 

surrounding  walls  of  the  building  by  a  space,  2  meters  wide,  filled  with  sand.  The  Vicentini  microseismograph 
stands  at  a  height  of  9.5  meters  above  the  ground  and  10.5  above  the  sea  level,  while  the  horizontal  pendulums 
stand  at  1.50  meters  above  the  ground  and  2.50  above  the  sea  level. 

Geological  structure. — The  geological  formation  of  the  ground  is  alluvium  and  beach  sand  to  a  depth  of 
some  14  meters  which  extends  many  kilometers  toward  north  and  south  and  only  4  to  the  east,  where  volcanic 

tuff  outcrops.  To  the  west  there  lies  the  Manila  Bay  at  a  distance  of  some  300  meters.  The  alluvial  plain  of 

Manila  is  crossed  by  creeks  in  many  directions  and  by  the  Pasig  River,  which  flows  in  an  E-W  direction,  at  a 
distance  of  1.5  kilometers  to  the  north  of  the  Observatory. 
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THE  EARTHQUAKE  OF  GUAM,  DECEMBER  lo,  9  A.  M. 

Thanks  to  the  generosity  of  the  Commercial  Pacific  Cable  Company^  and  in  particular  of  Mr. 
E.  Desnoue€,  superintendent  of  the  office  at  Manila,  the  Weather  Bureau  has  received  the  following 
cabled  report  of  this  violent  earthquake: 

At  9h  of  December  10  occurred  two  shocks  lasting  twenty  seconds,  of  which  the  second  was  the  more  severe. 

Direction  of  the  shocks  SE-NW.  In  Agana  practically  at  the  east  and  west  walls  of  native  mortar  houses  are 
badly  cracked.  In  nearly  every  house  articles  on  shelves  of  these  walls  were  thrown  down,  while  those  of  the 

north  and  south  sides  remained  in  place.  The  Women's  Hospital,  built  of  local  mortar,  was  so  badly  injured  as 
to  necessitate  tearing  down;  its  tile  roof  slid  off  to  the  west,  and  the  w^orst  cracks  were  in  the  east  wall.  Many 
ceiling  boards  were  shaken  down  in  various  houses.  Several  fissures  opened  in  the  ground,  from  one  of  which,  near 

the  river,  came  a  large  flow  of  water.  The  river  bed  sank  in  several  places.  The  passing  Avave  could  be  seen 

distinctly  as  it  crossed  the  public  square,  and  the  station  ship  in  the  harbor  reported  having  felt  the  shock. 
No  damage  of  importance  was  done  in  the  other  towns  on  the  island.  The  buildings  of  the  Cable  Station  at 
Sumay,  constructed  of  reinforced  concrete,  were  not  injured;  but  a  few  objects  were  thrown  down,  and  the  steel 
water  towers  could  be  seen  swaying.  No  shocks  were  noticed  before  or  after  the  earthquake,  nor  was  anything 
extraordinary  observed  in  the  sea.     The  disturbance  was  not  felt  at  Yap,  Western  Carolines. 

Up  to  the  present  we  have  been  unable  to  obtain  additional  information :  hence  we  do  not  know 
what  intensity  the  earthquake  displayed  on  the  neighboring  islands  to  the  north  of  Guam,  on  Rota. 

Saipan,  Tinian,  etc.,  all  belonging  to  Germany.  This  earthquake,  of  intensity  YIII-IX,  has  been 
the  most  violent  experienced  on  Guam  since  September,  1902.  The  direction  of  the  seismic  waves 
and  the  orientation  of  the  most  seriously  damaged  walls,  appear  to  indicate  that  the  focus  lay  to 

the  southeast  or  east-southeast  of  the  island,  undoubtedly  in  the  northern  portion  of  the  ̂ ^Chal- 

lenger Deep.^^ 
In  the  Bulletin  for  September,  1902,  we  have  given  some  physiographic  data  concerning  the 

Marianas  Islands,  to  which  we  refer  the  reader.  The  Mariana  or  Ladrones  Archipelago  is  beyond 

doubt  a  continuation  of  what  Prof.  F.  Omori  calls  the  "Yolcanic  Chain  of  Mount  Fuji,^^  ̂   and 
belongs  rather  to  the  seismic  system  of  Japan  than  to  that  of  the  Philippines.  In  the  aforemen- 

tioned Bulletin  for  September,  1902,  the  reader  will  find  a  list  of  the  volcanoes  constituting  this 

chain,  and  likewise  a  comparison  of  the  seismicities  of  Guam  and  Tokyo  during  the  period  1892- 
1897. 

As  the  available  data  are  not  sufficient  for  a  complete  study  of  this  earthquake,  we  confine 
ourselves  to  making  a  few  remarks  on  the  cabled  report. 

(a)  The  time  of  the  occurrence,  given  as  9^,^  is  presumably  only  approximate.  We  are  of 
the  opinion  that  the  shocks  commenced  about  one  minute  earlier.  The  reason  is,  that  otherwise  the 
time  which  passed  from  the  beginning  of  the  disturbance  on  Guam  to  its  being  registered  by  the 

Manila  apparatus  would  be  only  3™  54^.  ISTow,  this  is  too  short,  as  it  would  suppose  that  the  seismic 
waves  had  a  velocity  of  10  kilometers  per  second.  A  similar  result  is  obtained  if  we  compare  the 
times  at  which  registration  commenced  at  Zikawei,  Tsingtau,  and  Osaka. 

(&)  Though  the  report  from  Guam  states  that  no  other  disturbances  have  been  felt  on  the 
island,  either  before  or  after  the  principal  earthquake,  it  is  certain  that  in  the  early  morning  of 
December  10  the  seismographs  not  only  of  Manila,  Zikawei,  Tsingtau,  and  Osaka,  but  even  in 
Europe,  registered  two  perturbations  whose  origin  appears  to  have  been  in  the  same  region  of  the 
Pacific  Ocean,  probably  near  the  Magellanes  Archipelago. 

♦  ̂  Bulletin  of  the  Imperial  Earthquake  Investigation  Committee,  Vol.  II,  pages  166-184. 
^  Time  of  meridian,  9h  30m  east  of  Greenwich. 
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TEMBLORES  DE  TIERRA  SENTIDOS  EN  FILIPINAS.i 

4,  5^  59"^.  Surigao  (NE  de  Mindanao).  Temblor  de  tierra  de  intensidad  V.  Se  hizo  sentir 
en  toda  la  peninsula  de  Snrigao  donde  fue  acompariado  de  ruido  snbterraneo,  y  fue  sin  duda  percep- 

tible en  la  parte  N"  del  Valle  del  Eio  Agusan:  debe  ser  el  mismo  que  se  sintio  en  Butiian  con  inten- 
sidad IV-Y  y  del  que  se  dice  vagamente  haber  ocurrido '  hacia  las  cuatro.  Es  muy  probable  que 

su  origen  se  hallaba  en  la  parte  E  de  la  Bahia  de  Butuan.  ISTo  fue  registrado  por  los  microseis- 
mografos  de  Manila  ni  de  las  otras  est aci ones  del  Extremo  Oriente^  por  consiguiente  debe  consi- 
derarse  como  un  seismo  de  origen  muy  superficial  aunque  el  area  conmovida  tenia  mas  de  150  Kms. 
de  diametro.  Yarias  veces  hemos  llamado  la  atencion  sobre  otros  temblores  del  mismo  origen^  los 
cuales  con  tener  en  las  estaciones  de  Surigao,  Butuan  y  otras  de  la  peninsula  ISTE  de  Mindanao 
intensidad  V  y  YI^  no  fueron  registrados  en  Manila  que  dista  solo  unos  700  kms. 

7,  3^  48"^.     Surigao   (NE  de  Mindanao).     Temblor  de  tierra  de  intensidad  TV. 
8,  15^  3(y^.  Talacogon  (E  de  Mindanao).  Temblor  de  tierra  de  intensidad  III.  Eepitio  a 

21^  53°\ 

8,  17^  4°^.  Butuan  (K  de  Mindanao).  Temblor  oscilatorio,  direccion  ENE-WSW,  inten- 
sidad III^  duracion  4^.  Todos  estos  temblorcitos  del  dia  8  debieron  tener  el  mismo  origen  en  la  parte 

X  del  Yalle  del  Eio  Agusan. 

9^  13^  45°".     Cotabato    (SW  de  Mindanao).     Temblor  de  tierra  de  intensidad  III,  duracion 
l0^ 

11,  5^  17°".     Jolo.     Temblor  oscilatorio,  direccion  SE-NW,  intensidad  III. 

19,  3^  00°^  54^*     Camarines   (SE  de  Luzon).     Temblor   oscilatorio,    direccion   NNE-SSW, 
intensidad  III,  duracion  8^. 

19,  8^  16°^  49^*  Atimonan  (SE  de  Luzon).  Temblor  oscilatorio,  direccion  ISTE-SW,  intensi- 

dad III,  duracion  6^. 
20,  19^  58^^  17^*     Antique  (SW  de  Panay).     Temblor  de  tierra  de  intensidad  IIL 

REGISTROS  DE  LOS  MICROSEISMOGRAFOS. 

Yease  en  el  texto  ingles  la  tabla  correspondiente  que  contiene  una  lista  completa  de  estos 

registros. 
EL  TERREMOTO  DE  GUAM,  DICIEMBRE  lo,  A  g  A.   M. 

De  este  violento  terremoto  recibio  el  Observatorio  el  siguiente  cablegrama  que  agradecemos  a  la 

generosidad  de  la  Commercial  Pacific  Cable  Company  y  en  especial  a  Mr.  E.  Desnouee,  superinten- 
dente  de  la  estacion  de  Manila. 

A  las  9h  dos  sacudidas  que  duraron  unos  veinte  segundos,  siendo  la  segunda  la  mas  intensa.  Su  direccion 

SE-NW.  En  Agana  quedaron  malamente  agrietadas  todas  las  paredes  delE  y  del  W  de  las  casas  de  mampos- 
teria.  Fueron  arrojados  todos  los  objetos  de  los  estantes  que  se  hallaban  ado^ados  Sl  las  paredes  E  y  W, 

permaneciendo  en  su  lugar  los  de  las  paredes  N.  y  S.  El  Hospital  de  mujeres  construido  de  mamposteria,  quedo 

tan  agrietado  que  sera  preciso  derribarlo:  su  tejado  de  teja  se  resbalo  hacia  el  W,  las  grietas  peores  se  produ- 
jeron  en  el  muro  del  E.  En  muchas  casas  se  cayeron  los  cielo-rasos  de  madera.  Agrietose  la  tierra  en  dife- 
rentes  sitios;  de  una  grieta  abierta  cerca  del  rio  salio  gran  cantidad  de  agua.  El  lecho  del  rio  se  liundio  en 

varios  puntos.  Las  ondas  seismicas  se  vieron  distintamente  a  traves  de  la  plaza;  el  buque  estacionado  en  el 
puerto  sintio  tambien  las  sacudidas.  No  se  produjeron  desperfectos  de  consideracion  en  los  denies  pueblos  de  la 
Isla.  Los  edificios  de  cemento  armado  de  la  Estacion  del  Cable,  situados  en  Sumay,  no  sufrieron  desperfecto 

alguno;  pero  algunos  objetos  sueltos  se  cayeron  al  suelo  y  el  tanque  de  agua  se  veia  oscilar.  No  se  percibio 
ningiin  otro  temblorcito  ni  antes  ni  despues  del  terremoto.     No  fue  perceptible  en  Yap  ( Carolinas  Occidentales ) . 

^  La  intensidad  de  los  terremotos  s  i  indica  conforme  a  la  conocida  escala  de  De  Rossi-Forel.  Cuanto  a 
la  hora  de  su  ocurrencia,  adoptamos  la  indicada  por  los  seismografos  de  este  Observatorio  siempre  que  los 

hayan  registrado,  distingui^ndola  por  medio  de  un  asterisco  ( * ) .  En  caso  contrario  copiamos  la  apuntada 
por  los  observadores  que  nos  envian  las  notas.  Todas  las  indicaciones  del  tiempo  se  refieren  al  tiempo  oficial 

del  Archipielago  que  es  el  meridiano  120°  E  de  Greenwich. 
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No  hemos  consegiiido  hasta  ahora  obtener  mas  datos  que  los  anotados.  Por  consiguiente  igno- 

ramos  que  intensidad  tuvo  el  terremoto  en  las  vecinas  islas  del  N"  de  Guam:  Kota,  Saipan,  Tinian, 
etc.^  pertenecientes  a  Alemania.  Este  terremoto  de  intensidad  YIII-IX  ha  sido  el  mas  violento 
experimentado  en  Guam  desde  Septiembre  de  1902.  La  direccion  de  las  ondas  seismicas  j  la  orien- 
tacion  de  los  muros  mas  castigados  parecen  indicar  que  el  epicentro  se  hallaba  haeia  el  SE  6  ESE  de 

Guam ;  sin  duda  en  la  parte^septentrional  de  la  "Fosa  Challenger/^ 
En  el  BoLETiisr  Mensual  de  Septiembeb  de  1902^  dimos  algunos  datos  fisiograficos  de  las  Islas 

Marianas  y  a  el  remitimos  al  lector.  El  Archipielago  de  Ladrones  6  de  las  Marianas  es  sin  duda 

continuacion  de  la  llamada  por  Mr.  F.  Omori  "Cadena  volcanica  del  Fuji/^  ̂   perteneciendo  mas  bien  a 

la  provincia  seismica  del  Japon  que  a  la  de  Filipinas.  En  el  citado  Boletin"  de  Septiembre  de 
1902^  se  encontrara  una  enumeracion  de  los  volcanes  de  dicha  cadena  asi  como  tambien  una  com- 

paracion  entre  la  seismicidad  de  Guam  y  de  Tokio  en  el  periodo  1892-1897. 

N'o  poseyendo  datos  suficientes  para  un  estudio  mas  completo  de  este  terremoto  haremos  solo 
algunas  advertencias  acerca  de  la  nota  recibida  por  el  cable : 

(a)  La  hora  del  terremoto  9^  ̂   debe  ser  solamente  aproximada^  suponemos  que  el  terremoto 
ocurrio  cerca  un  minuto  antes;  nos  persuade  esto  el  demasiado  corto  tiempo  (3°^  54^)  transcurrido 
desde  que  se  sintio  en  Guam  hasta  que  lo  comenzaron  a  registrar  los  aparatos  de  Manila,  el  cual  exi- 
giria  en  las  ondas  seismicas  una  velocidad  de  10  kilometros  por  segundo;  analogo  resultado  se 
obtiene  tomando  las  horas  en  que  comenzo  a  registrarse  en  Zikawei,  Tsirigtau  y  Osaka. 

(&)  Aunque  en  la  nota  de  Guam  se  dice  que  no  se  sintio  alii  ningtin  otro  temblor  ni  antes  ni 
despues  del  terremoto  principal,  es  cierto  que  en  la  madrugada  del  10  se  registraron  no  solo  en  los 

observatorios  de  Manila,  Zikawei,  Tsingtau  y  Osaka,  sino  tambien  en  los  de  Europa  otras  dos  per- 
turbaciones  cuyo  origen  parece  se  hallaba  en  esa  parte  del  Pacifico,  probablemente  hacia  el  Archipielago 
de  Magallanes. 

^Bulletin  of  the  Imperial  Earthquake  Investigation  Committee,  Vol.  II,  p^gs.  166-184. 
^  Tiempo  del  meridiano,  9h  30ni  E  de  Greenwich. 
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ANNUAL  SUMMARY  OF  METEOROLOGICAL  DATA  FOR  MANILA,  DEDUCED  FROM  TWENTY-FOUR  DAILY 
OBSERVATIONS  DURING  THE  YEAR  1909. 

Month. 

Pressure. Air  temperature. Wind. 
i 

Mean. 

Depar- 

ture from 
normal. 

mm. 

—1.21 
-  .70 
-  .83 
-  .48 
-  .28 

+  .22 

-  .45 

+  .66 

-  .31 
-1.51 

-1.24 
^  .83 

Mean. 

Maxi- 

mum 
mean. 

Depar- 

ture from 
normal. 

Mini- 

mum 
mean. 

Depar- 

ture from 
normal. 

Velocity. 

to 
E 

uepar- 

re  from 
lormal. 

Prevailing 

direction. 

Mean. 

Depar- 

ture from 
normal. 

Hourly 

maxi- 

mum. 

January  _ 
mm. 

759.90 
60.66 
59.73 

58.93 
58.11 
58.15 
56. 87 

58.08 
57.20 
57.07 

58.14 
59.62 

24.7 
25.3 
26.1 

28.2 
28.2 
27.8 

26.1 
27.4 
26.3 
26.9 
25.8 
24.2 

—0.3 

30.2 
3L4 

32.7 34.5 

34.2 33.1 
30.5 
32.2 
30.6 
31.2 

+0.3 

+  .7 
+  .4 +  .7 +  .8 

+  .9 

—  .3 

+1.6 

0 

-4-  .2 

20.2 
20.1 
20.5 22.6 

23.5 
23.3 23 

23.6 
23.3 

23.6 22.8 21 

-0.3 

-  .2 
-  .9 
-  .2 
-  .5 

-  .6 

-  !i 
-  .3 

+  .5 

i-  .5 

-  .2 

ESE 

;     Km. 

148.7 
Km. 

—20.5 

-20 -27 

-30.9 

-56.1 
-31. 9 

-48.7 
-39.5 
-    .1 

+83.6 

+15.6 

-10.8 

Km. 

25 
February   
March      _ 

0      i 

-  .6  i 

0      1 

-  .3  1 

-  .1  1 

E  quad.          172. 8 
SE  quad,     i    200. 8 
SE  quad.     1    208 
Variable     i    174.2 

ESE,  sw  quad.j    203.8 
Variable     '    224.9 

WSW            246.3 
WSW            269.2 
WSW            266.7 

NNE,SE     !    179.2 
N  quad.      1    145. 4 

33.5 36.5 

April     31 

May      __. 31.5 June       __    __ 
39.5 

July   
August  _      

—1 

+  .3 

-  .6 

^  .1 

—  .2 

51 
34.5 

62 

70 

36 

30 
September. 
October   
November   30.4  1         +  .2 

29      i        —  .7 December        _        

-1      i 

Annual   758.54 

-  .58 

26.4 

-  .3  1 

1 31.7 

+  .4 

22.3 

-  .2 

203.3 

-15. 5 

70 

Relative  humidit 

y. 

Cloudiness. 

Evapo- 

ration. 
Sunshine. Rainfall. 

i                Month. 
1 

Mean. 
Depar 

ture  fro 
norma 

m 
I. 

Mean. 

Depar- 

ture from 
normal. 

Under 
shelter, 

total. 
Total. Departure 

from  nor- 
mal. Total. Departure 

from  nor- 

mal. 

aays.     normal. 

January   
Per  cent. 

80.8 
75.4 
71 
69.1 

76.2 78 

Per  cent. 

+2.8 

0-10. 

6.5 +1.3 

-1.8 

+1.5 

-  .1 
^  .9 

+  .5 

+1.1 

-1.4 

+  .7 +  .6 +  .8 

+1.7 

mm. 

65.3 

86.1 
116.2 
121.1 91.5 

81.2 47.1 

73.1 
48.8 
59.3 

52.1 
57.3 

h 
18 
18 .    m. 
6  50 
7  10 

h.    m. 

—  6    11 
-17    15 

mm. 
46.8 

14.1 
.59.3 

35.4 

98 

165.7 
561.8 
71.1 

358.3 
165 
136.3 
124.9 

mm. 

+  18.8 +    3.6 
+  40.2 
+    5.6 

-  12.4 
-  77.3 

+168. 7 

-282 

-  4.9 
-  26. 7 

+    4.6 

+  63.5 

! 
9          H-  4     j 

February   
+1.5  i        6.5 

4 
9 
4 

12 

11 

27 

14 

21 

+  1 
+  6 

0 

f  3 

—  5 

+  6 

—  7 

+  1 

March 

-  .8 
-  .5 

5.8 

3.8 

'      6.5 

7.4 
8.8 
6.4 
8.4 7.2 
7.1 
7.7 

April   

27 

21 

14 
8 

22 
9 

16 
13 

10 

9    30 
9    40 
5    20 
2    40 
5  15 

9    15 1    00 

6  50 
8    10 

+11    24 

—14    19 
-28    35 

—70    12 

+81    16 

--41    23 
-11    21 
-24    05 
—52    50 

May          :   
June  __           
July        86. 9           -4-2. 2 
August   
September   

81.5 
85 

83.5 
84.4 
82.1 

-  .1 

+1.8 

+  .9 

October  _ 

18  i       --  2 

19  +7 

10  j       -4-1 

November   
December   

Annual 

79.5 

+  .1 6.8 

+  .8 

899.1 

._      ____ 
1, 836. 7 

—  98.3 

158  !       ̂ 19 1 
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CATALOGUE    OF   PHILIPPINE    EARTHQUAKES,  1908  AND  1909. 

The  present  earthquake  catalogue  is  the  continuation  of  the  one  published  in  the  Bulletin 

FOR  1908.  In  the  introduction  to  the  latter  ̂   are  set  forth  the  reasons  which  prompted  us  to  publish 
concise  catalogue  of  Philippine  earthquakes.  In  succeeding  years  we  will  endeavor  to  publish 

a  general  list  of  these  disturbances  for  each- year  as  an  appendix  to  the  Bulletin  eor  December. 

CATALOGO  DE  TEMBLORES  DE  TIERRA  DE  FILIPINAS,  1908  Y  1909. 

Este  catalogo  es  la  continuacion  del  publicado  en  los  Boletines  de  1908:  en  la  introduccion 

de  aquel  ̂   pueden  verse  las  razones  que  nos  movieron  a  publicar  el  catalogo  en  forma  breve  de  los 
temblores  filipinos.  En  adelante  se  procurara  que  la  lista  general  de  cada  ano  sucesivo  aparezca 
como  apendice  del  Boletin  del  Mes  de  Diciembre. 

CATALOGUE  OF  PHILIPPINE  EARTHQUAKES,  1908  AND  1909. 

Date. 

1908 

Jan.   3 

Feb. 

h.  m. 
5  50 

7  2 

10  7 

15  58 

7  12 
4  15 

11  40 

7  21 

22  4 

15  50 

3  33 

18  10 

23  45 

4  30 

21  30 

16  35 

22  29 

23  54 
2  18 

4  15 

20  26 

4  29 
22  33 

Region  disturbed. 

Northern  Mindanao   

  do   

Southeastern  Luzon   

Northeastern  Mindanao- 

Northern  Mindanao   

Eastern  Mindanao   

Northeastern  Mindanao.. 

Southeastern  Luzon   

Northeastern  Mindanao... 

  do   

Eastern  Mindanao   

Northeastern  Mindanao.. 
  do   

Western  Leyte   

Probable  origin  of  the 
disturbance. 

_do. 

Southeastern  Luzon.. 

Northern  Luzon   . 

Southeastern  Luzon.. 

Southwestern  Luzon  . 

Eastern  Mindanao  — 

Northwestern  Leyte _. 

Northern  Luzon   

Northeastern  Mindanao. 

Butuan  Bay. 

  do   

Mayon  Volcano   
Off  the  NE  coast   
S  Butuan  Bay   

Near  the  E  coast   

Near  the  NE  coast   

E  Mayon  Volcano   
Near  the  NE  coast   
  do   

Agusan  River  Valley  . 
Butuan  Bay   

E  Butuan  Bay   

Near. the  coast   

  do   

Mayon  Volcano   
Near  the  N  coast... 

E  Mayon  Volcano  . 
Near  the  SW  coast . 

Near  the  E  coast   

Total  land 

area  of  dis- turbance. 

Kms. 

40 

40 
20 

60 
30 

60 

50 

100 

80  I 

80  \ 

120  ; 

150  ! 

200 
 ' 

180  I 

80 

50 ; 

110  j 

120 

300  , 

30 

Kms. 30 

30 

10 

20 

10 

30 

20 

60 
30 

30 

50 
60 

80 
70 

Remarks. 

Near  the  NW  coast       100        40 

Babuyanes  group   !    190  ]    180 
Near  the  NE  coast   !      50!      30 

III III 

III 

III 

II 

III 

III IV 

III 

II IV 

III V 

VI 

III 

II III 

IV 

III 

II 

IV 

IV 

III 

Repeated  at  7''  58«»  with  the 
same  intensity;  there 

were  besides  four  after- 
shocks at  different  hours. 

Repeated  at  21''  24^  with  in- intensity  III. 

^Monthly  Bulletin,  1908,  page  34. 

481 



482  APPENDIX. 

CATALOGUE  OF  PHILIPPINE  EARTHQUAKES,  1908  AND  1909— Continued. 

Date. 

1908 

March  1 

5 

5 

8 

9 
18 

21 

21 
24 

28 

28 

1 
April 

May 

June 

July 

Aug. 

12 

13 

16 26 

4 

4 

4 

5 

6 

7 

12 
13 
14 

14 
16 

21 

26 

1 

1 

4 

6 

7 

9 
16  i 

19  i 

22  I 

1   i 

1  I 

1  1 

8  I 
13  i 

3  ; 

5  ■ 

8  i 

12  I 

16  ; 

16  \ 

16  
' 

16  i 
21  ] 

23 

29  ' 

0) 
B 

h.  m. 

22  09 

9  41 
10  20 

11  1 

23  29 
5  8 

0  43 

4  34 

4  55 

2  40 

3  15 

21  59 

15  51 

15  8 

1  55 

8  10 
1  38 

6  32 

6  58 
22  9 

14  21 

19  27 

14  17 

18  43 

19  3 

8  9 
21  18 

4  18 
22  38 

8  6 
2  49 

3  6 

9  30 

5  30 

14  40 

10  11 

Region  disturbed. 

4  49 

0  30 
13  19 

15  50 

21  4 

23  14 

17  53 

9  50 

19  37 

6  28 
1  8 

15  10 

9  46 

10  12 

10  49 
11  56 

18  38 
10  35 

3  49 

Northeastern  Luzon   

Jolo  -_—   

Central  Mindanao   

Northern  Panay   

Northeastern  Luzon   

Northeastern  Mindanao 

Eastern  Mindanao   

Eastern  Visayasand  NE  Mindanao 

Eastern  Samar   

  do   

Northern  Mindanao   

Catanduanes   

Western  Leyte   

Catanduanes   

Jolo   

Eastern  Mindanao   

Northern  Mindanao   

Ilocos   ■   Batanes  Islands   __. 

Ilocos  and  Abra   

Basilan   

Leyte  and  NE  Mindanao. 

Western  Leyte   

Northern  Cebu   

Southeastern  Panay   

Visayas  and  Mindanao __. 

Jolo  and  W  Mindanao 

Southern  Luzon  and  Mindoro 

Batanes  Islands 

Northeastern  Leyte 

Northeastern  Mindanao do 

E  Visayas  and  NE  Mindanao 

Northeastern  Mindanao 

_...do 
do 
do 

Batanes  Islands 

Western  Leyte. 

Batanes  Islands 

Southeastern  Luzon   

Northern  Luzon   

  do   

Western  Leyte   

Northern  Luzon   

Northern  Mindanao   

Northern  Luzon   

Ilocos   

Eastern  Mindanao   

Eastern  Samar   

Northeastern  Mindanao 

Samar  and  Leyte   

Eastern  Mindanao   

.-—do   

Atimonan   

Probable  origin  of  the 
disturbance. 

Near  the  NE  coast . 

S  Sulu  Sea   

Agusan  River   
Near  the  N  coast __. 

Near  the  NE  coast  _ 

  do   

Total  land 

area  of  dis- 
turbance. 

l& 

§2 C  X 

9.x 

0  03 
A  03 

a QQ 

Kms. Kms. 

80 50 

Agusan  River   

Off  the  NE  coast  of  Mindanao . 

Near  the  NE  coast   

  do   

S  Butuan  Bay   

Off  the  SE  coast   

Near  the  W  coast   

Off  the  SE  coast   

S  Sulu  Sea   

Agusan  River   
S  Butuan  Bay   

Near  the  Ilocos  coast   

280 

120 70 

70 

150 

500 

60 100 

90 

200 

80 
30 
40 

100 

280 
20 

40 

50 

20 

210  I 

40  I 

60  I 

120 

20 

20 

N  Central  Range- 

Celebes  _ 
Butuan  Bay- 

Near  the  W  coast . 

SE  Masbate  Island . 

SE  Panay  Island. 

Near  S  of  Leyte  Island - 

SE  Sulu  Sea. 

S  Taal  Volcano  _ 

Remarks. 

Off  the  NW  coast  of  Samar  . 

Off  the  N  coast   

— _do   __. 

Near  the  W  coast   

Near  the  N  coast   

Butuan  Bay   

Near  the  N  coast   

Near  the  Ilocos  coast  . 

Agusan  River  Valley  . 

Near  the  E  coast   

E  Butuan  Bay   

SW  Samar  Island   

Agusan  River  Valley  . 
  do   

E  Lamon  Bay   

150  , 

170  ' 

170  \ 40  I 1(>0  ; 

60  ! 

150 

40  , 

250  i 

60  I 

140  i 

80  1 

200  j 

250  ■ 

60    ; 

50  i 

40  I 

20  j 

40  I 

40  I 

30  1 

20  : 

140 
 ' 

30 

90 

80 
120 

130 

30 

Repeated  at  14^  22"' 

III 

VI 

IV 

iir 

III  i 

III 
IV 

II 

III  !  Repeated  at  10»'  45*" 

IV  i 

III   I 

III  j 

11  i 
IV  I 

IV  
' 

II  ! II  I 

IV  j 

III  I 

IV  i 

V  i 

III 
IV 

III 
IV 

VI 

IV 
IV 

III III 
IV 

IV 

III 

III 

III 

III 
IV 

II 

III 

III 
IV 

III II 

III II 

III II 

V 

III 

IV 

IV 

III 
IV 

III 
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CATALOGUE  OF  PHILIPPINE  EARTHQUAKES,  1908  AND  1909— Continued. 

Region  disturbed. Probable  origin  of  the 
disturbance. 

Total  land 

area  of  dis- turbance. 

Remarks. 

Oct. 

Nov. 

Dec. 

18 19 

23 

27 

3  49 
3  15 

22  39 

14  30 

10  30 

10  27 

2  13 

17  30 

23  34 

10  43 

13  40 

15  9 

12  36 

15  19 
9  50 

5  58 

20  58 

13  18 

6  23 
22  35 

4  57 

2  53 

!  21  20 

7  10 

2  0 

4  0 

22  26 

8  39 

Northern  Leyte   
Northern  Mindanao   

Northeastern  Mindanao  ______ 

Jolo  Island   

Eastern  Mindanao   
Jolo  Island   J   

Northeastern  Leyte   
Eastern  Mindanao   

Bohol  Island     
Central  Luzon   

  do   

  do   

  do   -   

  do   -•- 
NE  Luzon  and  Batanes  Islands  __ 

Benguet  Province   
Northwestern  Samar   

Northeastern  Luzon   
  do   

Northern  Mindanao   

Northeastern  Mindanao   
  do-   

Visayas  and  Mindanao   

SE  Masbate  Island   

S  Camiguin  Island   
S  Butuan  Bay   

S  Sulu  Sea   

Agusan  River  Valley   
S  Sulu  Sea   

SW  Samar  Island   

Agusan  River  Valley   
Near  the  SW  coast   

Casiguran  Bay   
  do   

  do     

  do   
  do   

Near  the  NE  coast   

S  Central  Range   

Near  the  NW  coast   

E  of  Babuyanes  Islands.. 
Near  the  NE  coast   
Butuan  Bay   

N  Agusan  Valley   
  do-__._   

E  Sulu  Sea   

Northeastern  Mindanao- 

Southeastern  Panay   ^: 

Southeastern  Luzon   

Northeastern  Luzon   

Northeastern  Mindanao-. 

1909 

Jan.  2 

4 

5 

6 

6 
16 

21 

17  10  !   do_ 9  0 

3  35 

8  26 

20  5 

5  35 

21  33 

4  54 

23  3 
2  50 

18  45 

19  4 

3  22 

20  31 

16  20 

3  44 

4  15 
21  45 

6  28 

19  19 
21  40 

0  36 

0  25 

21  i  15  35 

  do   

Panay  and  Negros   
Southeastern  Luzon   
Eastern  Mindanao   

NE  Luzon  and  Batanes  Islands  . 

Leyte  and  NE  Mindanao   
Eastern  Leyte   

Jolo  and  W  Mindanao   
Western  Ormoc   

Southwestern  Mindanao   

Northern  Mindanao   

Northeastern  Mindanao   

Northeastern  Leyte   

Northern  Mindanao   
Northeastern  Luzon   

SE  Butuan  Bay   

SE  Panay  Island   

Near  Mayon  Volcano  _ 
Eastern  Range   
Butuan  Bay   

  do   -_   

  do   

SE  Panay  Island   
E  Lamon  Bay   

Agusan  River  Valley  _ 
Off  the  NE  coast   

E  Leyte  Island   
  do   

S  Illana  Bay   

Near  the  W  coast  — 

W  Apo  Volcano   
Butuan  Bay   

  do   - 

§W  Samar  Island  __ 
Butuan  Bay   

Near  the  NE  coast . 

Northern  Mindanao- 
  do   

Northeastern  Luzon- 

Central  Luzon   

Northern  Mindanao.. 

Eastern  Mindanao  __. 

Western  Luzon   

Western  Leyte   

Butuan  Bay   

.___-do   

Near  the  NE  coast   

Nueva  Vizcaya  _—   
Butuan  Bay   

Off  the  eastern  coast- 

Off  cape  Bolinao   

Kms. 

80 

Kms. 

160 
120 

70 
120 

500 

500 500 

500 500 

180 

Near  the  western  coast  . 

80 150 

150 

80 

300 

300 400 

200 

50 
40 

160 

180 100 

100 

100 

200 280 

180 

240 110 

400 

40 

200 

60 
200 

60 

50 
50 

80 

150 

60 250 80 

40 

80 

160 

160 

160 
160 

160 

110 

80 

60 

60 

40 

120 

120 300 

110 

50 

30 120 

60 

40 

40 

100 

150 

200 

100 

100 
40 

100 10 

200 

40 100 

60 
30 

60 

30 
30 
40 

150 

30 

50 
40 

20 

III 

III 

IV 

III III 

III 

II IV 
II 

IV 

IV IV 

IV 

IV 

IV 

III 

III IV 

IV 

III 

V IV 

V 

III 

III 

III 

IV 

III 

II 

III III 

III 

IV 

III III 

III IV 

II 

III 

III 

IV 

II III 

lii 

III 

II 

III III 

II 

III IV 

II 

Nine  aftershocks. 

Some  light  aftershocks. 

Four  aftershocks. 

Repeated  at  21'>  40'>».    Many 
aftershocks. 

Two  aftershocks. 

Registered  at  Manila. 
Do. 

Registered  in  Europe. 

Registered  at  Manila, 
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CATALOGUE  OF  PHILIPPINE  EARTHQUAKES,  1908  AND  1909— Continued. 

Mar. 

Apr. 

May 

19 
26 

1 

1  I 

4  I 

7  I 

14  I 

17  
I 

June 

16 
16 

17 18 

19 
25 25 

30 

6 

Region  disturbed. 
Probable  origin  of  the 

disturbance. 

1909 

Jan.  23 

26 

27  ; 

Feb.       7  ! 

11 

11  j 

13  i 
15  I 

h.m. 

2  52  I  Central  Luzon   

23  16  I  Northern  Mindanao- 
5  15  ;   do   

Total  land  j  -^ area  of  dis-  j  g 
turbance.    1  W^ 

C  X 

O  oJ 

1-^ 

0    1     Northern  Mindanao- 

7  0 

21  45 

16  48 

23    0 

  do   

  do   

Northeastern  Luzon. 

Northern  Mindanao. 

19  '  10  45  I   do 

Kms. 

Nueva  Vizcaya    100 

Butuan  Bay    80 

  do   j  50 

SE  Butuan  Bay;   ;  120 

  do   I  60 
  do    60 

Near  the  NE  coast    100 

SE  Butuan  Bay    80 

  do   !  120 

20  55 

13  29 
6  35 

16    7 
5  38 

0  0 

18  45 
5  43 

Northeastern  Luzon   

Northern  Mindanao   

Western  Leyte   

Northeastern  Mindanao. 

Northwestern  Luzon   

Northern  Mindanao   

Camarines   

Jolo   

Near  the  NE  coast    100 

SE  Butuan  Bay   1  80 

Near  the  W  coast   .j  50 
Near  the  NE  coast    100 

Near  the  NW  coast   \  100 

SE  Butuan  Bay    80 

SE  St.  Miguel  Bay   ;  60 

Celebes  Sea   I   

18  j  16  27  i  Eastern  Mindanao  . 

8  45 
22  58 

5  33 

13  15 

6  1 8  35  j 

6  37  I 

6  9 

19  21 
10  47 
7  59 

13  7 

12  7 
22  45 

9  46 

19  37 

22  49 

19  18 

5  0 

15  4 

4  15 

12  56 

13  32 
4  0 

3  49 
21  30 

4  2 
5  40 

12  55 

6  44 
22  51 

-.—do   

Western  Luzon   

Northern  Luzon   

Eastern  Mindanao  __ 

Northeastern  Luzon. 

Eastern  Samar   

Southeastern  Luzon. 

I  Near  the  E  coast   :  250 
I 
Agusan  River  Valley    60 

S  Zambales  Range    50 

OfftheNEcoast   |  150 

Agusan  River  Valley   I  200 

Near  the  NE  coast   !  80 

Near  the  E  coast   |  100 

S  of  Catanduanes  Island   !   

Northern  Mindanao   

  do   

Northwestern  Luzon   

Eastern  Mindanao   

Western  Leyte   

Batanes  Island   

Southwestern  Mindanao   

Catanduanes   

Samar  and  Leyte   

Catanduanes   

Northeastern  Luzon   

Northeastern  Mindanao   

Northern  Samar   

Zamboanga,  Basilan  and  Jolo   

Ilocos  Norte   

Zamboanga,  Basilan  and  Jolo   

Eastern  Luzon   

Northeastern  Luzon   

Southeastern  Mindanao   

Eastern  of  S  Liizon   

Guam  (Ladrone  Islands)   

Northeastern  Mindanao   

Northern  Mindanao   

Guam  (Ladrone  Islands)   

Butuan  Bay   

  do   

Near  the  NW  coast  _. 

Agusan  River  Valley  . 

Near  the  W  coast   

60 

150 

E  Illana  Bay   

S  of  Catanduanes  Island. 

  do   

28  ;    0    0  I  Northern  Mindanao.. 

Near  S  of  Catanduanes  . 

Near  the  NE  coast   

E  Butuan  Bay   

Near  the  NE  coast   

NW  Celebes  Sea   

N  Central  Range   

N  Celebes  Sea   

Laguna  Province   
Near  the  NE  coast   

Davao  Gulf   

Lamon  Bay   

90 150 

150 

Near  the  NE  coast  _ 

Butuan  Bay   _. 

120 20 

50 

70 

150 
30 

30 

30 
100 

80 

80         40 

100         60 

Kms.  i 

100  I 

70 : 

30 
80 
40 

40 

30 

40 

80 

30 

70 
20 

40 

60 
60 

30 

Butuan  Bay       II 

III III 

II 

VI 
III IV 

III 

III 

IV 

III 

III 

II 

III III 

III 

III III 

VIII 
III 

III 

V 

IV 

III 

IV 

VI 

III 

IV 

II III 

II 

III 

IV 

III IV 

III 

III III 
IV IV 

II 

III 

II 

III IV 

III IV 

II 

II 

III 

Remarks. 

Registered  at  Manila. 

Rumbling   sounds.    Repea- 

ted at  2h  45«'. 

Repeated  at  4^  30^  of  the  12th. 
Registered  at  Manila. 

Registered   at  Manila   and 
Batavia. 

Registered  at  Manila. 

Registered  at  Manila. 

Registered  at  Manila  and 
Batavia. 

Registered  at  Manila,  Bata- 
via, and  in  Japan. 

Registered  at  Manila. 

Registered  at  Manila  and  in 

Japan.  Four  shocks,  in- 

tensity III  at  6i>  11". 

Registered  at  Manila. 

Do. 

Do. 

Registered  at  Manila,  Zika- 
wei  and  Osaka,    
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CATALOGUE  OF  PHILIPPINE  EARTHQUAKES,  1908  AND  1909— Continued. 

Date. 

1909 

July  2 

17 

17 21 

Aug. 

18 

21 
23 

26 
28 

30 

Sept.    11 

Oct. 

h.  m. 

5    6 
17  12 
20  30 

8    6 

22 
17  6 

23 
10  0 

23 21  1 

24 13  5 

24 22  41 

26 9  30 

30 
4  20 

30 5  15 

4 4  29 

12 19  25 

13 
18  22 

13 
20  45 

14 8  52 

14 19  45 

Total  land 

area  of  dis- turbance. 

Region  disturbed. 

Northern  Mindoro   

Southeastern  Panay   
Northern  Mindanao   

Southern  Samar  and  NE  Minda- 
nao. 

Samar  and  Leyte   
Southeastern  Luzon   

Northeastern  Mindanao   

Northeastern  Luzon   
  do   

Northern  Samar   

Northeastern  Leyte   
Eastern  Samar   

Northeastern  Mindanao   

Eastern  Mindanao   

Probable  origin  of  the 
disturbance. 

Halcon  Mountain   

About  <?  =  10°  50';  X  =  122O20'_ 
Butuan  Bay   

E  of  Surigao  Strait   

Cm 

Kms. 

Near  South  of  Samar   i   

W  San  Bernardino  Strait    80 

Near  the  NE  coast   |  60 

Off  the  NE  coast   ;  100 
  do   :  150 
Near  the  NE  coast   i  80 

  do   j^   :  80 

Off  the  NE  coast   ;  100 

E  Butuan  Bay   i  150 

Agusan  River  Valley   |  300 

  do   do   

Southeastern  Mindanao   I  SE  Davao  Gulf   

Eastern  Mindanao   i  Agusan  River  Valley  . 
Southeastern  Mindanao     SE  Davao  Gulf   

300 

22  5 

4  5 

8  35 

Eastern  Mindanao   \  Agusan  River  Valley 

100 

Samar.   

Eastern  Mindanao . 
Near  the  NE  coast   {    150 
Agusan  River  Valley       150 

I  49  I  Southern  Luzon   \  Near  the  SW  coast. 
50     Northeastern  Mindanao   ^  SE  Butuan  Bay   

4  11 

1  30 

3  48 

7  42 

17  15 

19    5 
2  3 

2  35 

11  21 
11  30 

16  40 

2  17 
8  6 

4  1 

10    7 
1  15 

8  40 
1  37 

23  50 

6  15 
8  25 

23  32 

18  25 

21  20 

3  30 

150 100 

  do     E  Butuan  Bay   
Western  Samar   _.   Near  the  NE  coast  Of  Biliran 

}      Island.  , 

Eastern  Visayas   |  Near  the  SE  end  of  Samar  Is- 
I      land. 

Southern  Luzon   

Guam  (Ladrone  Islands) . 
Eastern  Mindanao   

Northwestern  Luzon   

Eastern  Samar .   

Northeastern  Luzon   

Eastern  Mindanao   

Batanes  Islands   

Northwestern  Luzon   

Northern  Luzon   

Northeastern  Luzon   
  do   

Guam  (Ladrone  Islands) _ 
Northern  Panay   

Northeastern  Mindanao— 
  do   

Guam  (Ladrone  Islands). 
Batanes  Islands   

:Eastern  Mindanao   
Northern  Mindanao   

Guam  (Ladrone  Islands )_ 
Central  Luzon   

Near  the  SW  coast  _ 

Agusan  River  Valley   
Near  the  S  Ilocos  coast . 
Near  the  E  coast   

Near  the  NE  coast   

Agusan  River  Valley  __. 

500 

250 

150 

100 

60 

150 

Near  the  S  Ilocos  coast  _ 

S  of  Babuyanes  Islands.. 
Near  the  NE  coast   

.___-do   

Near  the  N  coast- 

Near  the  NE  coast  _ 
E  Butuan  Bay   

Agusan  River  Valley . 
Butuan  Bay   

E  Nueva  Ecija  Province. 

180 

180 
180 

100 

200 

200 

Kms. 

Remarks. 

70 
40 

40 

80 
30 
40 

30 100 120 

120 

120 

200 

180 

100 

150 

100 

100 

40 

150 

III 
II 
II IV 

III III II 

III IV 
II 

III 

III 

IV 

V 

V 

IV 

III 
IV 

III 
IV 

III 

III 

IV 

IV 

III 
IV 
IV 

III III II 

III 

III 

III 

III 

III 
IV 

IV 

IV  I 

III  ' 

III 
II 

IV 

III 

III 

IV 

III 

III 

II 

Registered  at  Manila. 
Do. 
Do. 

Do. Do. 

With  rumbling  sounds.  | 

Registered  at  Manila  and    ! Batavia.  j 

Do.  I 

Repeated  at  20''  25°»  with  in- tensity IV. 

Repeated  at  18»»  with  inten- 
sity IV. 

With   subterranean    rumb- 

ling. 

Registered  at  Manila. 
Do. 

Repeated  at  ll^'  37™  with  in- 
tensity III. 

Registered  at  Manila, 
Do. 

Do. 

Sudden  stormy  like  noise. 

Rumbling  sounds. 

Preceded  by  a  detonation 
like  the  reports  of  cannon. 
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CATALOGUE  OF  PHILIPPINE  EARTHQUAKES,  1908  AND  1909— Continued. 

Date 

6  . 

^^■ 

0 
B 
H 

h.m. 20    3 

19  36 
7  47 
1  28 

8  57 
4  30 

3  48 
17    5 

13  45 

9  9* 
5  17 

3    1 

8  17 
19  58 

Region  disturbed. Probable  origin  of  the 
disturbance. 

Total  land 

area  of  dis- turbance. 

s 

Pi 

1— 1 

Remarks. 

k 
0  oj 

03 

1901 
Nov. 

) 
7 

8 

9 27 

29 

4 

7 

8 

9 
10 

11 

19 19 

20 

Northeastern  Mindanao SE  Butuan  Bay        _    _ 

Kms. 60 

60 

300 100 

130 200 

200 

60 

Kms. 

40 

40 

120 

50 
60 

150 

50 
50 

III 

II IV 

III III 

V 

III 

III III 

VIII III 

III III 

III 

Rumbling  sounds. 

Registered  at  Manila. 

Do. Do. 
Do. 

Dec. 

  do                          do             
Southeastern  Luzon,       _   Near  the  N  coast  of  Camarines  _ 

Near  the  SW  coast   Southern  Luzon   

Northeastern  Mindanao—      SE  Butuan  Bay   

Northeastern  Mindanao—   SE  Butuan  Bay   

  do Near  the  NE  coast 

Northern  Mindanao.  _        SE  Butuan  Bav 

Southwestern  Mindanao      ___ E  lUana  Bay   

Guam  (Ladrone  Islands)      __ 
Jolo        

Camarines       SE  St.  Miguel  Bay      _ 

80 

30 

E  of  southern  Luzon  _   E  Lamon  Bay  __      

Panay  Island        Near  the  SW  coast      _ 80 

40 

*  Local  time  about  9^  39«  east  of  Greenwich 
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