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SyMBOLS AND NOTATION

1. Characler of the Earthquake—
I. Perceptible. II. Moderately strong. III. Strong.

d (terrae motus domesticus)
v (terrac motus vicinus)
r (terrae motus remotus)

u (terrae motus ultimus)

Loceal shoek (origin less than 100 kilo-
meters distant).

Near shock (origin from 100 to 1,000
kilometers distant).

Distant shock (origin from 1,000 to
5,000 kilometers distant).

Very distant shock or teleseism (origin
more than 5,000 kilometers distant).

2. Phases of the Seitsmogram—
P (undae primae) First phase, or first preliminary tremors.

PR

Waves n-times reflected at the earth’s surface.

S (undae secundae) Seecond phase, or second preliminary tremors.

SR Waves n-times reflected at the earth’s surface,

PS Waves changed from longmtudinal to transverse
oscillation; or vice versa, through reflection
at the earth's surface.

L (undae longae) Long waves, chief phase, or principal part.

M(undae maximae) Greatest motion in the chief phase.

C (coda) Tail or end portion.

I' (finis) End of discernible movement.

3. Nature of the Molion—

1 (impetus)
¢ (emersio)
T (period)
A

Ag
Ax

Ay

4. Time—

O (origin)

Sudden beginning of the motion.
Gradual beginning of the motion.
Time of one complete oseillation.

Am[_nlitude of the motion, measured from the median
line in miecrons (x=1/1000 min. ).

I%-W component of A,
N-S component of A.
Vertical component of A,

Time of shock at point of origin.
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THE BERKELEY STATION

CONSTANTS

civil time.

(CONSTANTS OF THE SEISMOGRAPHS

Altitude, 85.4 meters (280 feet) above mean sea-level.

Period  Magnif.

Bosch-Omori Seismograph N-S component . . b 2 k55, S0
Bosch-Omori Seismograph E-W component ] e 80
Wiechert Seismograph Vert. component . G* S0
Omorl Tromometer N-5 component 28 60
Omori Tromometer E-W component i 2.5" 60
Marvin Strong-motion Selsmograph—

E-W component Th(ew s . 06.5? 5.8

N-S component . . = . 6.5" 5.1

389

Latitude and longitude of the center of the seismographic

room:
Y s= 37°52' 15.9 N. Lat.
* A=122" 15’ 36.”76 W. from Greenwich.
' Time. All determinations are reduced to Greenwich mean

Damping
8-1
3-1
8-1

1.5-1
1.4-1



M\

International

Seismological
Centre
Bulletin of the Seismographic Stations 391
Amplitude )
Time . R
Date (Charac.| Phase G. MG T, Period el e Remarks ! Ti Amplitude
’ No. Date Charne.| Phase G. E'Il.m(i‘:. g 1 Period Remarks
¥ AE | Ax | Av
1010 o g 8 K K K .
1 Oct. | Ix(?) [ ex 19 35 59 Trggeﬂﬂf; distant shock E s O S T o £
eE e o HORSHIE. ,1 71180ct. |Iu | O 18 28 48 After shock of No. 6.
e v oY 11 | !l PH 18 29 01.5 bIﬂlﬂ PhﬂEﬂ consists of
M| ST .', iPy |18 20 022 rapid, irregular vibra-
450 1 Py 18 29 01.4 tions.
. ' . Br 1 > D, 3.7
251 Oete SIS () ¢ 10 11+ Trace of a distant earth- ' ;i:lh ig ég ﬁg : i
I 10 36+ quake on all eompon- -' iLMy [ 18 20 148
ents. Very gradual : Ir 18 30 04
begmmng.rt'i‘cﬂl'ﬂves of g 5
even amplitude. 20 Oct. | I; e Py 15 27 06 Trace of a distant shoek.
e Lx(?) | 15 20 22 Adphugch
* 5 404
i
BilUCENIS] e Py 2 39 22 No definite maximum. | 9 | 23 Oct. | Iu 1 Py 1 a6 27.3 Trace of a nearby shock.
e Pg 2023 Phases doubtful, Reg- | : 1 Pe 1 56 27.0 Rapid pen strokes on
1 Py 2 39 23 istered by both com- e Py 1 56 27 all components.
Ly 2 40 37 ponents of the Omori '- My 1 ab 28.5 | <} 7.5
L 2 40 26 tromometer. My 1 66 283 | <& ] 6.2
%v 2 40 26 I’ 1 57 19
v 2 52+ '
: 5 : | 10 1 26 Oct. | I e P 22 39 15 Recorded by vertieal
8 Oct. | I? & 0 23+ Flat waves. Trace of a | 2 280N component only.
I 5 36+ distant shooclk. | Markers out of order
{0 o | 5 10 Ta | on other instruments.
I d o 7 N #® .
EP; 1 10 Dg 3 Lrace amplitude. | 11 1 Nov. | I.(?) e h 49+ Barely perceptible lon
- P doubtful because of . T - Yy =parcen ke
e Py 1 10 09.7 icroseiama. | : & 503+ flat waves on all com-
%g Lo A =760-880 km. | PUDEUS:
T 1 11 50k 12 | 10 Nov. | 14 i Pg 1§ 51 21 .3 A=27 3 km.
Mig 1 12 49 9 |2000/* 1 Px 18 51 :31.3 Main phase consists of
Mix 1 12 15 Q 3900!* | 1 Ev ig ‘gi ég ‘i! 1:*regulu3 vibrations of
Mag 1 14 14 9 E 4* period.
.Mz:i 1512057 g bl ;Sn[} * %h' }g f-_i}- Ei _
el . <O ¢ |18 51 30
IE : :
o S 3 (1300 _ F |18 51 52
I’ DN
30+ 13 [ 18 Nov, | Itn? | e Py 22 44 02 Long flat waves with
18 Oet, | Iy 0 16 81 12.4 Ao e Fi-; .}:i {5} 43 IIIIE['EEEJ-HGIH superim-
e Py 15 31 96 =35 Km. | 2 2 posed. No record on
: 1:::_ 1:5 g% ‘;E 3 Pen trace on N-S shows Vis :
y Py 15 31 27 9 side shift 1.3* before { k _
Me |15 31 979 1140 rapid vibrations of 14 | 19 Nov. | Tq 0 19 26 01 A =620 lem.
1 e 15 31 39 4 2 (12.5 first. preliminary tre- e Py 19 27 20 No definite maximum.
1 Lg 15 31 39 9 mors begin. Register- e Pg 19 27 27 Phases somewhat ob-
LMy | 15 31 1{] ‘i : ed on Omori tromom- ' ¢ Py 19 Ei 1_31 scured by microseisms.
My |15 31 405 : 3.7 eter, Ly |19 28 50
P 15 33 i 2 12.5 Ly 19 28 54
1 o) 1= : ],.t".,,' lﬂ 258 Hb
g 19 41+
| l
.' |
I : J |
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o Amplitude r
: - Remarks
No Date Charac.| Phnse G.M.C.T. Period Ag | Av | Av 'I - |
: Ampli
- No. Date Charae.| DPhase G, LTII.mé iy e Remarks
- AE | Av | Av
1919 h m H 8 H u v - : : “
15 | 20 Nov. | I4 0 14 23 06.9 A =281 km, 18 h m s | u| 8| s
i Pg 14 23 47 8 . 23 | 19 Dec. 8 - A
& P; 14 23 8.3 Sl c gﬂ {g gg gg ?*T:tw 'L?:ai'ed on V
Lg 14 23 3l e Ly 13 59 21
Ly 14 24 EE | e Lp 13 59 23
1Ly 14 24 ° : | My 13 59 28 1.6 10
%Iv }i ggi&i 3 10 Mg |13 59 27 |15 | 6
1 F .
| (550 14 03 21
16 | 20 Nov. | I, 0 14 25 56 A =4630 km. 24 | 1 Jan. | I, 0 2 84 47 A =546 km.
¢ FE '.Ili gg §§ e Pyy 2 36 13 No definite maximum,
e Py 5 , e Oy 2 37 14 Main phase consists
e Sy 14 39 48 | e Ly 2 37 32 amplitude 2.5x¢ and
Ly 14 46 15 F 2 42 4 per?ud 3* ﬁe?uned
Ly |14 46 09 felt at San Die
| - £0.
F 15 11+ {
. | 25 2 Jan. | I 0 18 18 04 A=T 35 km
17 | 21 Nov. | 14 e Py 20 09 05 Weak focal shock., Reg- | e P 13 19 43 Sinusoidal waves of
e P :20 09 05 1stered on Omori tro- | el 13 21 30 main phase on N-3
My : A Meg : vibrations of 1* period.
C 20 09 13
I 20 10 14 i 26 4 Jan. | III, g L 28 04 A=3170 km.
e Py 4 28 18 Mexico. See dizcussion
18 [ 22 Nov. | Ta [ePy |23 50 57.0 Weak  f : | ePg | 4 923 22 " in text.
e Pg 23 80" 57.1 %J] Umll d!i}ilﬂﬂk. | e Py 4 25 16
: 2 57 1ases poorly defined. . | 30 |
e Py E.:3 80 &7.3 Registered on Omori € B =L
Loy 23 50 59 4 CrCOIeD e Sg 4 33 11
Lg 23 50 59 4 ‘ e Ly 4 36 02
L 23 50 59 5 My 4 41 59 14 101
R e
. Wl v - 3
19 | 25 Nov. | 114 g 11 083 056.7 A=98 km = | 9t atlgE :
i 11 03 19.3 o e |
i L 11 03 32 'c"'t“mid E""{“?'““ 5_"“:{1“@ 27 | 12 Jan. | Iw? e 14 14 35 Trace of a distant quake
P&"' 11 03 32.4 | <i 20 motlon SEISIMOETapil. 10 14 54 35 on hnﬂzﬂ{ll&l com-
Mg 11 03 32.8| 1.6 . ponents only.
My |11 03 33 |0 g 2 .
F 11 10 21 | 21 28 | 14 Jan. | Iwy? e 15 20 53 Trace of a distant quake,
20| 5 Dec. |1 ’ r 15 40 29 Not recorded on V.
- 7 LJec. | lg | Pg: 10 39 2 e .
: p: 10 39 ]g Rapid vnbrations, | 29 | 21 Jan. | I? EF E rﬂ}; 03 Trace of a distan}t quake
i Py 10 39 90 | : 27+ on horizontal com-
L 10 39 93 ponents only.
1) 10 4 | |
9 ga1b 30 | 23 Jan. | I e 1 11 07 [rregular waves with
21 | 11 Dee. | I4 ePexn |23 926 41 I’ 1 13 44 average period of 6°
I 23 96 59 Strong thickening of pen and maximnum ampli-
| I 230 97 on trace. 3, tude of 4u. See Lick
22 | 14 D ) 4 thﬁcn*utﬂr}f Station,
i ; e lln o 1 50 50 1 : No. 47.
L? 1 58 41 Trace of a distant qualke. 5 .
0 2 104 1 31 | 30 Jan. | In? e 18 51 15 Trace of a distant quake
. IF 19 01 38 on all components.
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T Amplitude
No. Data |Charac.| FPhase G.M.C.T. Period Ag | Ax | Av .
1020 by m A8 = A i
| g 12 A=9770 km.
32 | 2 Feb. | 111, Eg' {{ Eg éé Centered in province of
EP;_: 11 35 17 Minas Geraes, Brazil,
o Pu 11 35 19 Sce discussion in text,
e S\i 11 45 &3
o LE 12 04 38
. L\’ 12 ﬂ‘:‘: 32
Mz |12 08 31 22 |130
My |12 41 41 16 15
My |12 08 15 22 130
O 14 04 30
I 14 20+
33 | & Ieb. | I () 9 09 10 =330 km.
1 Py g 09 56
1 Pg 0 10 05
1Py 9 09 57
e Sg 9 10 32
e SN 9 10 40
e S\. 9 10 34
1 Liyv 9 10 40
1 Lg 0 10 44
M 9 10 41 3 3
Mg 9 10 45 2 5]
My 0 10 42 1 6
C g 200y
Ir 0 15+
34 | 7 Feb. | In? e 12 24 19 Trace of a distant quake
F 12° 30 53 on all components.
| i -
30 | 10 Feb. | I? e 9 51 46 Trace of a distant quake
F 10 25 34 on all components.
36 | 10 Feb. | I, 0 22 06 39 - -
ePr |22 16 24 AL
e PH 22 16 22
e Py 22 16 20
ePSg | 22 23 37
ede(?) | 22 26 12
e %F g% 33 42
E &~ ‘4:“1 0'3 1‘1: 2
My 22 39 52 15 : 35
My 22 41 20 15 17
F 23 544+
37 | 14 Feb. | I, N 20 45
gg: ég ig gg Time of beginning of
S 20 45 9 main phase is doubt-
e Ly 20 46 34 Sl
My 20 47 37 8 9
Mg |20 48 55 0 G
I’ 21 02+

|
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\ li
No. Date Charac | DPhase Q. wTﬂ"i‘j" T, Pericd e Reniatks
AE | Ax | Av
1920 h m Cl C T B B
38 | 22 Feb. | 1. 0 17 39 &8 A =3317 km.
1 Py 17 45 49 No well defined maxi-
e Pg 17 45 48 mum on V. Incidence
e Py 17 45 48 of S not determinable,
e Ly 17 54 00
e L 17 53 55
M 17 54 04 11 3
M 17 54 05 11 4
I’ 1S 09+
39 | 28 Feb. | In? e 19 15 19 Trace of a distant quake
I 19 23 49 on horizontal com-
ponents.
40 | 12 Mar. | I e 12y bl Bk Not recorded on V.
0 18 314 e and F obscured by
micros.
41 | 15 Mar. | In? ¢ 12 39 24 Sinusoidal waves, slight-
K 13 04 ly irregular. Trace of
the main phase of a
distant quake, on all
components.
42 | 20 Mar. | 11, 0 I7 48" 4 A=245 km. _
e P 17 49 19 Registered by the Omon
e Sev 17 49 47 tromometer.
e Sy 17 49 46
e Ly 17 49 52
EL[-\ 17 49 53
My 17 51 20 5 518)
My 17 50 53 10 101
Mg 1% 5l 12 11 129
F 1S 13+
43 | 20 Mar. | I(n? e 18 43 01 Record of a very distant
If 20 08+ quake Irregularities
uf the record are com-
plicated by micro-
seisms, and the phases
are quite indetermin-
able.
44 | 22 Mar. | In? ¢ 20 35 39 Trace of a distant quake
I 21 01+ on horizontal com-
ponents only.
45 | 23 Mar. | In? e 15 39 45 Trace of a distant quake
I’ 15 53 on all components.
46 | 20 Mar. | II. 0 5 08 25 A=1260 km.
2 S e Pyy 5 11 09 No change in character
e P 5 11 15 which could be reason-
e Lyvg 5 13 &7 ably assigned to the
e Ly 5 14 04 arrival of S waves
Mg S AlE 3l 13 |80 could be detected.
My 5 16 45 10 87
My Sh R ey ) | 38
F 6 20 | |
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No. Date Charae | Phase G. ;ﬂim& T. Peried e ! Remarks
At | Ax | Av i
1010 | |
1 m 8 B
THE LICK OBSERVATORY STATION B R ek e Fapae ernis
‘ (r) Eﬁ' ‘]54 06 Distant shock recorded
10 26 306 by N-S component
only. See Berkeley
Station, No. 2,
27181 0ct. | Elq ¢ Pey 2 40 54 ' Irresil et
5 . ) gular wvibrations of
CONSTANTS I 2 45 00 small amphtude on
horizontal compon-
CONSTANTS OF THE STATION | cuts only.
31 8 0ect | I 5 gm{ g giz ggg Strong thickening of pen
] | er of the seismographic l Ey 4 ot trnce on horizontal
Latitude and longitude of the cente grap | i LMyg| 3 34 41.4 7.5 8.7 components. Sudden
room: ﬂ %'-' g ; i 4'11 0 imerease in amphitude
: ' : - 52 with beginning of L
¢= 37° 20" 24.”5 N. Lat. i e SR Iy
A=121° 3R’ 34" W. from Greenwich. nnt vertical compon-
ent.
Time. All determinations are reduced to Greenwich mean 4 | 10 Oct. | 142 2 1 10 OS Nob teonided eaith
¢ivil time. , S T o '
Altitude, 1281.7 meters (4202.25 feet) above mean sea-level. 2 {0 {11? E% gg gé ThicgRRE olpe
6 | 13 Oct. | I4 e 20 35 54 Thickening of pen trace.
F 20 346 10
CONSTANTS OF THE SEISMOGRAPHS 7 | 13 Oct. | I4 1 Pg 92050 aT.i2 Foeal shock recorded on
1 Px 22 57 &56.6 all components.
Period Muagnif. Damping 1 Lig 22 57 59.6
. . : . G A g T x 3
Wiechert Seismograph N-S component ... . ... 8.0 80 4:1 IIIE:MH Yl 95 gé Eg f S
Wiechert Seismograph E-W component . ... . . 7.0 80 a1
ech oIt Shs - LAY ‘ 8 Oct. a |0 15 32 07.8 A=32.8 km.
Wieehert Seismograph Vertical component ... . . 2.5 80 2:1 BHEL30ck NIl i Pex 15 32 1:_3‘3 First shift of ground
1 Py 15 32 125 | east, south, and down.
1 LMyl 16 32 15.9 3 |142 1110
LMy [ 15 32 16.1 A 22
I 15 32 42
0 | 18 Qet. | 11,4 0 18 29 /3.2 A=37.06 km.
i Pex 18 29 48 4
1 Py 18 20 47 4 )
1 LMex| 18 20 52,7 39 | od
1 Liv 18 29 52.1
I’ 18 31 05
2 2 3 30 07 Trace of a distant quake.
10 (E2istice gttt DF 3 362 Not recorded on V',
D 11 | 23 Oct. | ILq 1 Pey 0 08 05 Strong thickening of pen
L 0 08 11 trace on all com-
E I 0f 48 15| ponents.
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Time srplice Remarks
No. Date Charae| Phase G. M.C. T. Ae | Ax | Av
1919 h m s . | S
- Long flat waves. Not
2|26 Oct. | In? | e 20 28 40
12 | 26 Oc (r) T 50 34 23 recorded on V,
13 | 27 Oct. | I? : 18 15 42 May not be seismie.
If 18 17 49
T ; 1 4
14 | 29 Oct. | 14 | 1 06 22 No phases discernible.
1 1 06 30
15 | 20 Oct. | 14 : 9 99 14 No phases discernible.
1) 2 22021
16 | 31 Oct. | 14 i 16 22 19 Thickening of pen trace.
I’ 16 22 27
T AT : 90 52 46 Thickening of pen trace.
e it II' 2% 22 49 Recorded on V' as
shght shift of trace.
gl 9 Nov: 29 53 30 Thickening of pen trace.
= ey b ;' 22 53 37 Shift of trace on V.
19 [ 5 Nov. | La 1 P 0 32 33 Thickening of pen trace.
I 0 32 39
o0 | 5 Nov. | I 1 0 41 36 Thickening of pen trace
I’ 0 41 40 on horizontal com-
ponents.
21 | 13 Nov. | I ¢ Py 20 490 28 Best record on N-5. Very
Lx 20 49 32 rapid vibrations No
My 20 49 45 11 phases discernible on
0 20 50 38 E-W and V.
22 | 18 Nov. | 1! e 22 47 06 Nor recorded on V.
0 22 56 36
23 | 19¥Nov. | L4 1 19 27 27 Vertical record illigible
I’ 19 27 356 due to overscoring.
Very irregular wvibra-
tions on horizontal
components.
24 | 20 Nov, | Ly C 14 24 32 Minute irregular vibra-
E 14 25 55 tions recorded on E-W
component only. N-S
component out of
order,
25 | 20 Nov. | Iy ‘i., }% gg : Smliq D.BILE}{EIE}F Station
26 | 20¥Nov. | 14 e P 2}.5 38 32 V overscored. No maxi-
L €z 08 48 mum on E-W,
F 22 39 00

= eirg

A\

International
Seismological

Centre
Bulletin of the Seismographic Stations 399
Ti Amplitude
No. Date Charae Phase ey Ml_mé_ T Period RIpLLCe Ramarks
Ae | Ax | Av
1919 B ol IERE: S (8
27 21 N{}VT Id C 19 1[] 36 Thiﬂkﬁ]liﬂ ﬂf
: pen traee
r 19 10 44 on hmElznnt.u.l com-
ponents. Abrupt shift
of trace on V.,
28 | 21 Nov. | 14 i 19 37 15 Rapid pen strokes of
F 19 37 21 small amplitude.
29 | 21 Nov. | L4 ¢ 20 09 16 Minute irregular waves
¥ 20 09 45 on horizontal com-
ponents only.
30 | 21 Nov. | I 1 210ah1 812 Thickening of pen traces
I 21 51 15 on hornzontal com-
ponents,
31 | 24 Nov. | La i 18 45 47 Rapid pen strokes.
I 18 45 58 Abrupt ending.
32 | 24 Nov. | Ia e P 19 42 44 Strong thickening of pen
L 19 42 47 trace. Preliminary
1 19 42 53 tremorsnot perceptible
on I-W component.
33 | 25 Nov. | IIlq | 1 P 11 03 08 A=424 km.
1 Lg 11 03 12 Very rapid pen strokes
1 Liyv 11 03 13 | superimposed on
Mg 11 03 13 <3| 75 vibrations having a
Myy |11 03 16 | <4& 88 | 28 period of approxi-
C 11 03 26 mately 7.
| 11 05 32 :
34 | 25 Nov. | Ia e 19 49 10 Thickening of pen trace.
IF 19 49 19
35 | 11 Deec. | L4 0 23 26 29 A =30 km.
e Pg 23 26 437
1 Py 23 26 35
1 Py 23 26 34 '
i LMg | 23 26 42 1116
i LMy |23 26 40 } 19
F 23 27 32
: g 58 I A =216 km.
il e i g {g ’;g 4é Not recorded on V.
IL!; 13 59 18 Gmx}uul beginning on
Ly |13 59 17 LY.
3 50 22 1.3 6
Mg 13 o : 6
My |13 59 22 . L
C 13 59 53
1020 I 14 01 33
2 5 -
27 1°Tan. LTS e Pe 2 36 49 Not recorded on V.
e Py 2 36 36
L(?) 25371l IR
M [ H2 870841 2} | @
Mx 2 371 21 2} 6
F 9 41 03
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Amplitude.
Time Period Remaorks
No. Date Charac.| Phase G.M.C T. & A | Ax | Av
1920 h m 8 5 AR| I | :
No record on V. Incep-
38 | 2 Jan. | Iw? EE(?) }% A o tion of L doubtful.
E L I."I
F |13 82 03
! : Very rapid vibrations.
30 | 3 Jan. | Iy I}:I %g E gg 4 Phases not discernible,
i-IE 50 12 58 5 Not recorded on V.
VlN = la
Ir 22 13 01
‘ No record on V., In-
40 | 4 Jan. | Il EE?_(?} i ég EE 21 struments apparently
N0 s 22 out of adjustment.
Mg | 4 40 55 48 See discussion in text.
I 4 57
; i 05 58.8 A =16 km.
s T liEM g 06 00 8| 31 | 27 Moderate local shock.
C 5 06 05 Ixtremely rapid wi-
I’ 5 06 21 brations,
42 1 11 Jan. | Ia i Py 13 01 27 . A =32 km.
1 LM 13 01 31 3| 3
F 13 01 54
43 | 14 Jan. | Iq4 1 18 26 02 Strong thickening of pen
F IS 26 05 trace on all com-
ponents.
44 | 14 Jan. | Iq4 i 19 54 54 Thickening of pen trace
F 19 55 02 on all components.
45 | 20 Jan. | 14 E 21 07 24 Strong thickening of pen
10 21 07 36 trace on all com-
ponents.
46 | 21 Jan. | I4 i 21 26 54 Well developed maxi-
%:IH E} gg Si;* 9 mum on N-S only.
47 | 23 Jan, Lg e Py 1 10 46 2 A =40 km.
I{? 1i %g gg E i Not recorded on V.
IVIN : & 3
C 1 11 00
I 1 12 40
48 | 24 Jan. | Iq4 1 11 31 43 Thickenin
* D ning of pen trace
1 11 31 49 on all components.
49 | 29 Jan. | I i 23 ‘53 S Al et
, =5 ckening of pen trace
F 23 54 02 on all components,
50 | 30 Jan. : ' :
RO R0 AT 1L 'i;‘ ig gé Et@ Trace of a distant qualke
el ol registered on E-W
only.
51 | 31 Jan. | I ; 3 5 * .
i : :;l[;» %i gg 3‘2 Thickening of pen trace.
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T i '
No. Date  |Charac| Phase G. MI,"E_ T Pefind amplitide | Bt
Ae | Ax | Ay
1920 B s T A
52 | 2 Ieb. | 1II, L‘E ﬁ 35 36 No record on V. Am-
¢ % = 05 41 plitudes small but
i? 08 02 23 much greater on E-W
14 10 thanon N-S. See dis-
cussion in text,
53 4 Feb. | I, c P 12 42 12 A=214 km.
e L 12 42 42 Not recorded on V.
My |12 42 46 21 20
C 12: 43 25
F 12 44 26
54 | 5 Teb. | Iy e P 9 09 579 Norecordon V. Incep-
e L? 9 10 30 tion of L doubtiul.
My 9 10 37 3 24
C 9, 11 12
I’ 92805
55 | 10 Feb. | I, e 22 23 38 See  Berkeley Station,
B 23 18 No. 36.
56 | 11 Feb. | L4 1 20 27 16 Thickening of pen trace
F 20 27 22 on all componenta.
57 | 11 Feb. | II4 1 P 21 34 &3 A=22 km.
LMy | 21 34 55 <} 33
C 21 35 06
I’ 21 35 4l
58 | 12 I'ebh. | 14 ! 17 31 48 Thickening of pen trace
: : F 17 31 &9 on all components.
5 e ' 28 R Thickening of pen trace
2 P l17' g 28 13 on all components.
| o 49 0" Trace of a distant quake
RO Lo L % %% 35 03 on horizontal eom-
ponents only.
61 | 20 Mar, | II, 0 17 48 43 A =330 km.
e P 17 49 30
e L 17 o =
Myp |17 51 02 3 | _ |69
Mg 17 51 22 A
My 17 51 84 é E]ﬂ
Mys |17 52 12 ,- 5
(& 17 &5 o4
I 18 00
- - A =1480 km.
62 | 29 Mar. | II; 0 7 ?']5. .ﬁ Not recorded on V' due
: E '; 14 43 to defective adjust-
e M :‘3 12 30 0 16 ment.
G G 02
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DISCUSSION OF PARTICULAR SHOCKS

Tur MEXICAN EARTHQUAKE OF JANUARY 4, 1920

On January 4, 1920, a destructive earthquake Eh(;ﬂk ;?; 111‘;
ported from Mexico. Press reports IU{:‘fElt.Ed the area o mt : SES
disturbanece in the vicinity of Mt. Orizaba, abm}t seventy
wost of Vera Cruz. The Berkeley fﬂ]d. the Lliclc Dbsel_wrﬂ:t?r}r
Station records of this shock present some 1ntere:5tmg pecullarltleE];

At the Berkeley Station, the energy tmnsn}ltted by the shoe .
was not sufficient to register on the sheet W{*ltten by th‘e Omorl
tromometer, but the seismograms of the Wlthert vertical, and
the N-S and E-W component Bosch-Omori instruments, when
taken together, afford a fairly satisfactory record of t%le qu:ﬂ.lce.
At the time of the arrival of the P waves, persistent microseisms
were being registered on the horizontal components. These,
however, do not appear on the vertical, and here an excellent
emersio of the P waves appears at 4" 287 16®. It was several
seconds later before motion which could be distinguished from the
microseisms was recorded on the horizontal components. Except
on the vertical component, the amplitudes of the P waves are
exceedingly small as compared with those of the S and L phases.

On the I-W component there appears at 4® 33™ 11¢ a new phase
marked by an increase in both period and amplitude. Comparison
with the other components shows a similar change of character,
though far less sharply marked, at approximately the same time.
This constitutes the only appreciable change in the nature of the
record before the arrival of the long waves. The change is there-
fore interpreted as the arrival of the second preliminary tremors.

The only clue as to the time of inception of the main phase is
obtained from the N-S component. On it there is a suggestion
of the arrival, at 4" 36™ 02%, of waves of longer period, which,
although complicated by the continuance of S waves for several
minutes, soon increase rapidly in amplitude and become distinetly
sinusoidal, The interpretation of this time as the beginning of

the main phase is consistent with the preceding part of the record.

e
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On the u_ther two components S waves cffectively
able beginning of the main phase, and

minutes lq&t?r than the time given above for its inception, that
characteristic L. waves begin to dominate the records.

The maxima oceur at approximately the same time on all
components. The waves at the time of the maximum were of
notably longer period on the N-S component than on V and E-W.
The latter two had equal periods. The maximum displacement
was twenty-five per cent greater on E-W than on N-S.

The Lick Station records were very unsatisfactory. Due pre-
sumably to defective adjustment, they were poorly written, and
little of value could be learned from them.

mask the prob-
1t 18 not until some two

BRAZILIAN EARTHQUAKE OF FrBRUARY 2, 1920

The disturbance set up by this destructive earthquake in the
province of Minas Geraes, Brazil, affected the three sensitive
instruments of the Berkeley Station for almost three hours. The
seismograms appear typical of a teleseismic record, but certain
puzzling inconsistencies developed when the measurements were
made.

The arrival of the first preliminary tremors was best marked
on the vertical component where an emersio sets 1n at 11" 35™ 08°.
About ten seconds later the first perceptible movement appears
on the horizontal components. The P waves have a period of
about four seconds and the amplitudes are very small. They
continue for approximately two minutes on the vertical component,
and less on E-W and N-S. Thereafter only a little irregular motion
is observable until 11* 45= 53¢ when there is a decided revival
of movement on N-S. The new waves are of longer period than
the preceding, but at first show superimposed vibrations similar
in period and amplitude to the P waves. If this point has been
correctly interpreted as the beginning of the S phase, 1t 1s peculiar
that no corresponding change 1n character is observed until
twenty-two seconds later on the [-W component and fifty-three
EE‘CDH;IS later on V. However these latter points are no less in-
consistent with the other components, and are less sharply marked
than the change on N-S which is taken as the arrival of S waves.
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eresting because of 1ts long duration and

also because of the strikingly smooth, regular, sinusoidal waves

which characterize it throughout. There is a notable rhythmic
of greater amplitude alternating

E-W and V occur close together.

Periods and amplitudes are equal. Compared with the horizontal,
the vertical amplitude 18 extraordinarily large. It is difficult to
pick a definite maximum oOn N-S. The greatest displacement
recorded on that component occurred some thirty-three minutes
later than the maxima on V and E-W, and gave a calculated
amplitude only one-ninth as great. The period at this time was
notably less on all components than at the time of the preceding

maximauim,

The main phase is int

succession of groups of waves
with groups of less. Maxima on




