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BULLETIN
The SEISMOLOGICAL LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of Technology as a ccúipera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the Oity of Riverside) ; at Santa Barbara (in coóperation with the Santa Barbara
Museum of Natural History) ; at I'a Jolla (in coóperation with fhe Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated direcily
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signals sent in ordinary 

"o,rtsJf"orn 
a

power{ul transmitting station. This permits direct correlation of the minute-marks at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOTOGICAL LABOBATOBY Central Station
O : 34o 08.9' l{., l, : 118' 10.3' W., b:295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-

ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).
a vertical-component shoÉ-period seismometer with oil damping and galvanometric-
optical recording.

The constants of the short-period instruments do not undergo any significant
changes. The eonstants of the instruments of longer period will be given fróm time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time' and are used for intervals of variable duration. Information concerning
these will be given when necessary.

Instruments, and Constants (approximate).
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Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-
cording;

Instruments, and Constants (approximate).
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The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Srilson Seismotogic Station
O : 34' 13.5' N., l. : 118' 03.{ W., h:7742 m., Weathered granite.

Biverside Seismologic Station
O : 33" 59.6' N., l, : 117' 22.{ W.,, h : 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
O : 34" 26.6' N., l, : 119' 42.8'W., h : 100 m. approx., Ileav.v, boulder-lad.en alluvium.

La Jolla (Scripps Institution Seismologic Station)
(D : 32' 51.8' N., l. : 11?" 15.2' W ., h : 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
O : 3?' 05.?'N., l. : 118" 15.5'W., h : 1180 m. approx., Basalt.

Haiwee'Seismologic Station
(D : 36" 08.2'N., l. : 117' 58.6'W., h : 1100 m. approx., Loosely cemented tuff.

SyMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice.

However, when measurements referring to lobal earthquakes are included P and S will be

used without index or subscript, as no attempt will be made in these bulletins to distinguish be-

tween P, p*, and P,, although such complications are often clearly indicated and are the subject of
study.

AMpLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.

SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds

For routine instruments of period 6 seconds

For instruments of different period analogous notation will be employed.

Mount Wilson Seismologic Station. . MW
Riverside Seismologic Station R

Santa Barbara Seismologic Station ' SB

La Jolla (Scripps Institution Seismologic Station) . ' IJ
Tinemaha Seismologic Station T
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.
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MONTHTY BULI^ETIN OF THE SEISMOTOGICAT LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

EaÉhquake investigation by the Carnegie Institution of Washington was begun in south-
ern California in 1921. Instrumental registration of earthquakes was begun with experi-
mental apparatus in January, L923, with temporary installations at the office of the Mount
W'ilson Observatory in Pasadena, and a short time later at the Norman Bridge Laboratory of
Physics at the California Institute of Technology. From 1923 until 1927 such registration
with experimental instruments was continued, with numerous interruptions and many changes
in the instrumental assemblies. During this interval, notwithstanding these conditions, many
interesting and valuable records of earthquakes were secured.

In April, 1927, instrumental assemblies of more permanent design were installed in the
present Seismological Laboratory at Pasadena and within a few months thereafter the ex-
perimental recording at the temporary stations was discontinued. The Seismological Labora-
tory is maintained and operated by the Carnegie Institution of Washington and the Califor-
nia Institute of Technology as a coóperative undertaking.

In October, 1926, the first of the routine auxiliary stations was established at Riverside,
California. Others were put in operation at Santa Barbara in May, L927; at La Jolla in May,
1927; on Mount Wilson in April, 1928; at Tinemaha, and at Haiwee, in September, 1929. All
these stations are in southern and southeastera California. At all of them the Seismological
Laboratory acts in coóperation with the local agencies named in the following Bulletin.

The immediate purpose of this program of research is the study of local earthquakes-
shocks originating in or near the southern California province, within a distance of about
three hundred kilometers from Pasadena. More distant earthquakes are recorded, of course,
but study of these is only incidental, and long-period seismometers are installed only at the
Seismological Laboratory in Pasadena.

Because of uncompleted developments, ónd the extended task of installing and complet-
ing the adjustment of the instrumental equipment at the several stations, it has not seemed
advisable hitherto to undertake the circulation of regular reports on the measurement of the
seismograms, especially since the majority of the shocks registered, local in origin and small
in energy, are not recorded elsewhere. However, a considerable number of teleseismic dis-
turbances have been recorded as well, not only at Pasadena, but also at the auxiliary stations.
Consequently it appears desirable, and it is now practicable, to issue partial reports, follow-
ing the end of each month. These reports will begin with that for January, 1931.

These monthly bulletins will include, in general, measurements for earthquakes which
originate at distances greater than three hundred kilometers from Pasadenal and for nearer
shocks of sufficient energy to be registered at stations beyond the local group. In selecting
shocks for report no hard and fast line will be drawn.

A complete report including the numerous small shocks recorded only at one or more of
the stations of the local group is neither feasible nor desirable in these bulletins.
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The SEISMOLOGICAL LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of Technology as a coiipera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside) ; at Santa Barbara (in coóperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California) ; at finemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signals sent in ordinary course from a
powerful transmitting station. This permits direct correlation of the minute-marks at all the sta-
tions of the group at practicatly all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
O : 34' 08.9' N., l" : 118' 10.3' W., h:295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.

Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-
ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).
a veÉical-component short-period seismometer with oil damping: and galvanometric-
optical recording.

The constants of the short-period instruments do not undergo any significant
changes. The constants of the instruments of longer period will be given from time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information concerning
these will be given when necessary.

Instruments, and Constants (approximate).
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AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-
cording;

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \filson Seismologic Station
O : 34' L3.5' N., l, : 118" 03.4 W., h : 7742 m., Weathered granite.

Biverside Seismologic Station
Q : 33' 59.6'N., l. : 117" 22.( W.,h:250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
(D : 34' 26.6'N., l, : 119" 42.8'W., h : 100 m. approx., Ileavy, boulder-laden alluviurn.

La Jolla (Scripps Institution Seismologrc Station)
(D : 32" 51.8' N., l, : 117' L5.2' W., h : 7.7 m. approx., Consolid.ated detrital material.

Tinemaha Seismologic Station
O : 37" 05.7'N., l, : 118" 15.5'W., h : 1180 m. approx., Basalt.

Haiwee Seismologic Station
O: 36' 08.2'N., l.: 117' 58.6'W., h : 1100 m. approx., Loosely cemeuted tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice.

However, when measurements referring to local earthquakes are included P and S will be
used without index or subscript, as no attempt will be made in these bulletins to distinguish be-

tween P, P*, and Po, although such complicationsare often clearly indicated and are the subject of
study.

AMPLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.

SPECIAL SYMBOLS indicating the stations of this ccúirdinated group are as follows:

PASADENA SEISMOLOGICAL LABOBATORY

For routine instruments of period 0.8 seconds
For routine instruments of period 6 seconds
For instruments of different period analogous notation will be employed.

Mount Wilson Seismologic Station. . MW
Riverside Seismologic Station R
Santa Barbara Seismologic Station . SB
La Jolla (Scripps Institution Seismologic Station) . . LJ
finemaha Seismologic Station T
Haiwee SeismologÍc Station : H

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.
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Earthquake investigation by the Carnegie Institution of Washington was begun in south-
ern California in 1921. Instrumental registration of earthquakes was begun with experi-
mental apparatus in January, \923, with temporary installations at the office of the Mount
Wilson Observatory in Pasadena, and a short time later at the Norman Bridge Laboratory of
Physics at the California Institute of Technology. From 1923 until 1927 such registration
with experimental instruments was continued, with numerous interruptions and many changes
in the instrumental assemblies. During this interval, notwithstanding these conditions, many
interesting and valuable records of eaÉhquakes were secured.

In April, 192?, instrumental assemblies of more permanent design were installed in the
present Seismological Laboratory at Pasadena and within a few months thereafter the ex-
perimental recording at the temporary stations was discontinued. The Seismological Labora-
tory is maintained and operated by the Carnegie Institution of Washington and the Califor-
nia Institute of Technology as a coóperative u:rdertaking.

In October, 1926, the first of the routine auxiliary stations was established at Riverside,
California. Others were put in operation at Santa Barbara in May, L927; atLa Jolla in May,
L927; on Mount Wilson in April, L928; at Tinemaha, and at Haiwee, in September, 1929. All
these stations are in southern and southeastem California. At all of them the Seismological
Laboratory acts in coóperation with the local agencies named in the following Bulletin.

The immediate purpose of this program of research is the study of local earthquakes-
shocks originating in or near the southern California province, within a distance of about
three hundred kilometers from Pasadena. More distant earthquakes are recorded, of course,
but study of these is only incidental, and long-period seismometers are installed only at the
Seismological Laboratory in Pasadena.

Because of uncompleted developments, and the extended task of installing and complet-
ing the adjustment of the instrumental equipment at the several stations, it has not seemed
advisable hitherto to undertake the circulation of regular reports on the measurement of the
seismograms, especially since the majority of the shocks registered, local in origin and small
in energy, are not recorded elsewhere. However, a considerable number of teleseismic dis-
turbances have been recorded as well, not only at Pasadena, but also at the auxiliary stations.
Consequently it appears desirable, and it is now practicable, to issue partial reports, follow-
ing the end of each month. These reports will begin with that for January, 1931.

These monthly bulletins will include, in general, measurements for earthquakes which
originate at distances greater than three hundred kilometers from Pasadena; and for nearer
shocks of sufficient energy to be registered at stations beyond the local group. In selecting
shocks for report no hard and fast line will be drawn.

A complete report including the numerous small shocks recorded only at one or more of
the stations of the local group is neither feasible nor desirable in these bulletins.
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er 01 4L

P

B

SB
î-f

r

oE
oE
oN
ruB
IE
eS
eB
eIS

oE
olI
aI{
eE
og
e[
€ts

oIJE

oE
eS
eS
elB

î8 04
21 5? 19

09
48 11
5? 15
48 19

T6
81 05
47 46
57 1s

10
48 18
57 20

18
4? 59

4

P

B

SB

IJ

E

oPtr
sIB
eE
iB
ffm
Tts
ellf
a!f,Z
eSffi
eIffi
oSS
oS
o16
sSiS
otr
oE
oSB
o!N
eIB
eI{
cts

OB

09
45 45

40
vl s7

où
eE
eE
oP[
oIE
oNB

05
o4

2A 56
L6 00
15 59
16 L8
15 49

gL
15 I-d

16

P

R

8B
IJ

E

eltrIZ
sIE
cS
oIN
ETE
olS
eIlS
eE
of,fN

cEE



PASAXENA

PMLN/IINARY REPORS

Dat.e

;

GCr:
Pha,se h n s RQrErrk$,

l95r
Feb p cp ZS 00 tA 6: 95o

lB.t 04 01 Destructive on North Island.'
ScPcS f0 40 New Zealand.
is 11 54
L 25 58
IJI 45 r"5

Fcb 5 lYZ 0I 0l 25
F42



PASAIEIîA ard arxiliary statlons 1951No.?

TERT ICAT,.COMPONENIT INSÍRU!,EIVTS .

.At pasaderia the rertical oornponent is now registeretl optically by two
gaÌvanometers, both actuatett by tbe sams lnertia-naas rhicb bas a periott
of 0.5 second. and ls critioall;r da4led'.

I. tror loca1 earthqrrakea; tlesigrrated by P in the station colu-srr

with Z attached to the Èhase sSmbol.
Gslvanoreter heavily overdaqred. by low reglstance, producing
r6sponso similar to that of the shorb-lnriod torsion selsno-
meters.

Effective constantgs

fI. For teleselsns; dealgnated by lf, ttr
attached to the Bhase s5rnbol.
Galvanosnter crit lcally dargndrrith
for short earth period,o but nod.erate

h
Critioal.
Crltical

the statlon colunn rith A

re srrlt ing rnagnlficatlon higtr
anil nearly unlforn for

Jan. I
Feb.2I

to Feb. 5
,Bo

0.5 gec.
0.5 gec.

v
6000
6000

lorger earth Period.s.
Perlod of galYanometer: l'eb.6 to ?I, 9'9 dec';

f'eb'2I --r15.5 EeG.

V - 5000.

PaeP

I[o.1
lfo.?

No.4

No.6
No.6

ADDIIIOilS AIID CORIEGTION; TO PFSTIOUS REPORÍ!'

For Jan. 6, 20:15 read Jan. 2, 20:15'
Loaal shocù of Jan.grl5:56. R.F.III at Barstos' Both
reports ftom U.S.C.G.S.
Loóal shook of Jan.l?, 08:08. Eplcenter by Frof.Gutenberg'
using'3erkelay, LickrP rR'SB, [Jrt[ rH: 5 ? 955' $:, ]'I8 o04f W'

Irlyo Mtso rt€ar Californla-Nevada borndary'
lan.zl, 20:29. J.S.A. 51q$.r108q8'
Jarr.28, 2Lt57. J.S.A. 16oS.rI4'gots'

go. ? N. , L44o. ? E. by Rivervler and Pasad'ena.
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No. I PASAJEIA and auxillary stat,lons 1951

late
a! -.

bitn Pha,qe
G. 0o 1[o

hmg
Pariod
(sec"Ì

A t:nr,. l Renarke

Fob 2

Fsb 5

Feb 2

P5

P

R

SB

T

E

eiE
eE
oPPIE
SoFcSÍs
EB
eirE
Ii,lfi

xieE
TF,

ePNE
eIEIf
elRIt
ScPcS
obT$

e$lB
oPSB
tîN
irE
eS
ePB
Íss
isE
eits
eE
eE
eFlf
oPtl
ePRIN
ePItlS
eS
cStr

25 00 12
41

04 05
1040
I1 54
15 4I
25 58
45 45

01 0I 25
42

2g 00 18
04 00

01
r041'J.
11 29

'ó8
7,9 00 t4

11 .tgo

.95
00 22

10
lt zg

54
o0 ].9
11 r7

51
00 22

19
04 19

L2
10 59
1L 50

:l
8l

I45 
1L7 lL7 I

I

I

I

I
I

l

I

I

I

I

I
I

I

l

I

I

I

I

14

.5

5

I
7
2

a = 10510 km. (940.6 ) ,
0 = 22:4$245t
Destr-rctivo ón North
fsland,rllow Zealand.
u.s ,c nc.su 59 0S 177%l
O = 2*46257
J.S.A. 590S r77%l
0 'r 22:46128

3ob 5 P6
P

R
0
E

eE
el{
sE
ePNE
ePE
ePI{E

00 58 11
L5
l0
15
34
35

Fcb 4 R
ts
u

eSNE
cSE
eSIIE

L2 59 4L
15 01 $l

00 55

lrocal? I'a Jolla out of
ordcr; Pasad"ena cnergt
ences i.ll-C.cfincd..

t'eb ? R
g

H

eE
cE
eE
ENE

0r c3 29
01 54
05 46
0]. 2L

Fob 7 PX
P6
p

R
H

L?Z
oIB
clf.
ePts
aE
eN
eE

37 51
5I
54
51
24
57
48

Sco pagc No.? for oon-
st&nts of H(



I{c.9 PASAIFTIA anil auxiliary statÍons

'',-*=*=***'i]

1951

Date it&-
!icn. Phe.se G"C,[. 

Ihmsi
Period
I u,.. ì

A
atII

I Fr74

! iiì
i rr u

Rernaz'lcs

Feb I PX

P6
P

R

s3

T

E

ePZ
eZ
e 'lE
I:,).lr
elE
istr
eiiE
eIE
€N
eE
isH
isE
iN
iE
EE
eStrB
ePts
eSE
eN
eE
eI{
eE

0I 3-',t l5
02 0t 07

08 55
a2 08 55
01 5? 15
02 08 56

55
01 5? L4
02 0? 47

46
08 59

57
58

5?
01 57 e8
02 08 28
0I 57 29
0? 08 50
01 57 59

55
02 0t 19

2L

A .: Iosill lrrn (940.8 )

0 e 0.i::41;\':47
lePcrteci streng at
Napier rll'eri 3ealand..

Feb 9 PX
P6
P

R
H

ePZ
eE
eN
ePE
sN
eNE

02 2L 25
35
g2
e9
57
42

Feb I0 !x

P6

P

H

epZ
íPrz
iz
c7t
eZ
rlRlu
eZ
LZ

lPcPeSZ
1m2Z
í7'
eZ
lll7"
e7,

î2,
ePiN

iPcPcSNE
PRzNE
eE
eIrE
TB
ePtE
PcPcSE
ePrN
ePf E
eE

06 5g 50
48
6g

55 1L
46

56 Lr
58

5?I1
L7

59 04
07 05 49

L4 25
4941J.
5Z 4s

08 50
06 55 52

5? 18
59 05

07 05 45
36 54

08 58
06 55 48

57 tg
55 47

45
57 I0

I
2

9

I

7
11
20
25

g

N

t l

o.2
1

2

4

2
2
3
I

A*I4??O km (r55o)
0 lo O6:54:2L

Feb 12 PX

P6

P

H

e'l?
i7
iz
el{
el{
eI{
eE
eN
eE
el{
eN

06 05 05
17

06 40
05 r3
0644
03 22

26
06 45

41
06 27
06 42

E@
precedlngiif so,
0 - 05:46i50



No. I0 PASATINA and auxi.liary stations 1951

Note: J,S.A. places the two
d,istance of this point from
above read.ings.

precedi.ng shocks at
Pasad.ena is 15?o45t

about SoSn, 1C2%1, [he
, which clcsely fits the

Date Sta-
t ion Phase G. C. î.

h n s
Period
( sec. )

A (nun, )

Nl El7. Renarhs

Feb .r]l

P6
P

u

iPz
iZ
ePrti
ePId
a DEì

eI$

0B IZ 36
L4 29' L2. 35

3B
56'47

J.SoA. : Acapti-lco Deeproff
lde=ican coast.
14o.01f., 92o.4lil., by
St Louis and. Pasad.ena

Feb 15 PX

P6
P
s3
H

ePZ
eZ
ePN
eIS
eE
eI[

54 r7
I8
l8
T7
15
t5

Feb t5 PX

P6

P

SB
u

ePZ
ePRIZ
isz
MZ
ePIf
ePRIS
eE
eN
eN
eSN
isE
iNE
eIjB
olfl

eE
eE
aT!

iN
eSN
ePIS
eSlf

014040
4459
52 10

02 26
0t 40 40

4459
51 19
51 28
52 00

o7
o8
I6

02 0? 57
01 Àp 48

4?
5I ?7
52 02

16
52 tO
40 55
5t 20

15

50

4

A, = 10?90 krr. ( 97 o. I )

0 =.0I:27:00
IIew Zea'l-and.
u.s oc . Gos. e42 

os. ,178 98.
0 = 0l:2?,1

Feb L5 H(

P6
P

E

eZ
eZ
eN
el{
eE
efi

19 29 5I
5B

50 11
50 L4
29 55
29 50

I'eb 14 PX

P6

P

tr

eZ,
e%

eS
eS
eN
eE
e[
eE
eI(

L4 lB 06
21 50
18 09
2L 37
18 09

16
2L 36

40
l-8 18

a n L4'/70 lgtr.(155o)
0 = l5 z59z52 ?

Feb 16 PX

P6

P
SB
E

eZ
í7'
eN
eE
eNE

el{ts
eN

19 00 05
10
09
11
II
06
06

0.5
r.5



Anmlt. vt ra

hms

1
z
L
I
I

2,

I
5
I
5

L8

6

05 MAA
45 29
46 05
41 05
48 58
59 05

06 00 22
054455

4
4a

54 02
&45

41
*02

0t-
lA&
*0r

i Mg7I ssro
02 25 04

0?
04
08
06

?A 59
57

09 56 10
57 06

L0 g6 16
09 56 l"o

42

iPz
eZ
eL
t%"
o%,
e38l

"l 1'
etr!t
eil rr
es il
rs9

-isr
eSB
ePN
eSN
ePlS
eSN

PX

P6

P

SB

H

No. 11

Date

Feb'

Beb 26

Feb 27

PASAXENA anò auxiliarY stations 195I

Benarkg

be mctro distsnt.

CoqrressÌon.
Seismograms of nd'eep

foc'asrr tYPe. iP nearlY
vertical, iS near1Y
horizontal. Sulface
Íaves Bracticall'Y absent'
Fron tables
6r ?8I0 km. ( ?0o. 5 )

0 r 05:55:35
Epicenter Preou-mblY
sróre ùlstant, in region
of Yezo.

CorPreseion.
PossÍblY also nd'ooP

focugrr tYPe. No trace
of S or gurfaoe i8vo9'
Conputed' ePicentor
b?.i{. ,IS?qE. (Kanchatka) .

II.0.I[ootl,
Resoarch Aesociate 1n cbarge'

C.F.Rlch-t,ert
Agsistant.

[li8'"i'ai;;:.t*r*.. _.--l{



..

I

PASAXENA and, arlcillary otatlons L95rNo.I2

Date Sta-
tion Phase G. c. l[.

hms
Period.
( sec. )

A (mn.l
t{l E | 7.,

Rersrks

lbr I PX
P6
P
î
}I

iPz
eF,?,
eFf,Z
ePE
ePN

t4 g3 5e
52
52'
5B
45

Compression

l,[rr 2 PX

P6

P

SB

E

iPTr
tz
í7"
oPRIZ
eZ
e7t

e7'
eZ
e7.,

ePNE
eNE

iN
eE
eS
eIrE
iPNEZ
ePRIZ
eE

eNZ
el{
E,E

aZ
eE
e7'
eIE
aN
ePN
eS

0e5L 0e 
I12 l4Ll

55 06 
|41521

42 50 
I43 51 
|4457 
|475415r0e i41441

4244
51

4g 50
05 0l 15
0e 5r 09

55 06
4LM

50
42, 56

44
49
51

43 51
5I II
42 25
31 18
42 54

I
2
2

10
I2

Èt

10
L0
I6

I9

z
2
2

Cornpression
Rarefaction
Compression
A - 9?o.0
0 - 0211?129

ìfiar 7 P6

P

SB
H

iPNE
eN
eIEts
eIl{
iEZ'
e7t
eltr
ePN

00 49 07
59 15
49 04

06
0?

51 25
49 2l

14

Cornpressf on

Rarefactlon
U.S.C.O.S. l0oll 8?oW( 

"PP-. rox. )0=00:41:55
. 

-{-.S-A:--? 
i -5 

x--9all

lfar 7 P6

P

T
E

eN
eE
eIrE
eE
eP%
eLZ'
eE
ePlI

r0 r3 28
23

4e 25
r5 27

24
4e 25
t5 29

56

22

22

Ì,[ar 7 P aE7' 1I 54 I5

ll.er 7 Plc
P

aPZ
eP%

lre 5r oo
lros?



Period
{ eec. )

PX I lPZ

P6 I ePN

irs
P :ePZ

iP7.
ePN
eE
ePRIZ
eLZ

SB I aIt[E
! I ePNE
H lePN

02 03 52
0? 62
05 57
41 0L

05 15
02 05 52

55
56
59

07 46
4I í25

05 54
05 42

45

eP?,
tz
eIRIZ
Ff'
aNE
eE
eSN
eSE
ePZ
e?E
eNZ
tz
eSN
eSE
a7-,

eL?'
ePNE
eSNE
EPN
eSN

L2 05 59
59

04 00 2a
4?

03 25
05 51
04 00 66

/"7
10 09

05
00 ?a

33
56
47

t0 06
04
10

23 09
00 25
09 55

05 59 rA
04 08 59

I{o.15 PASAXEIIA and. arrxlliary atations

E

Y".5
55.7
2,5

57
54.L
55
55.8
57
25
54.5
24,.4
26.?
57 i2
37.7
59.9
0l.g
4L
42,
a4

195I

Renarks

Rarefactioa
Ar95o 0r01:50:25
u.s.c.G.s, 42T{ ffior:

0.01150116

Rarefaction
Corqlressíon

CoupressÍon
Rarefactlon
A875o.I g=05:49:00
u.s.c.G.s. 419f L42%,

0 = 05:48:4O

Probably northern
California

(nm. )A
N,

G. C. F.
hms

ePZ,
e7'
e7.

eNE
ePZ
eE
í7r
eI{
eZ
ePNE
eN
eE
igN
eB
iN
iE
ePN
il{
eI[

.52

50

52
50
52

51
52
50



No.14 PASAXE$A and arr:cij.lary statlono 1951

Dats
Sta-
tion Phase

G. 'C. B.
hmft

Perlod
( sec. )

A (Im'
SEZ' Rensrks

lfiar.l]. Il(

P6

P

illw

SB
B

H

iFa
eT.?'
ePI{E
eSN
sSE
iTE6
eZ
eslq
eSE
ePE
eSI{
eS
eSB
eIE
eSB
€TN
eSf

12 59 15
t5 05 15
Ie 59 15

49 34
I

59 14
46 5r
49 52

29
59 1.5

49 58
56
I6

59 08
49 2l
s9 15
49 28

30
Coupresslon
A c 8960 km. (80,601
0 = I2z2'1t04
U.S.C.G.Sr 19 ot{ 145q8

0 = 12l?6;15

Ibr.12 px
P6

P

tr

E

ePa
ePl{
eStf
eS
eIB
aP?,
ePE
eS
ePS

10 55 09
11

tl.0529
27

lo 55 11
10
o4

It 05 14
10 55 09

A r 90?0 h. (81.eol
0 :: L0t40t55

lbr.12 PX
P
r

eZ
e7t
eE

19 L? 04
05

t6 58
l,{ar.LZ HT

P

I

e%

eE
eZ
6E

1"9 2L 5g
g?
55
3g

lfiar.l2 PX

I

e?u

e%

eE

2L 11 14
14
l_9

îfier.14 PX

P6

P

MW
g

H

tIz
].
elS
eIlE
eS
ePE
i?z
lz
eNB
ePE
eSE
èE
elN
eN
eN

L4 L2 t5
I504
L2 t5

T6
L7
16
15

L5 07
L2 15

14
22 50

45
L2 25
?,2 5I

4g

Earefactlon

lfiar. 14 PX
P
n

l,y7"
i7'
eE

2I 55 !,7
47
27

Compresslon



No.15 PASADEIfA and. auclllary statlons 1931

Date
Sta-
tion Phase

G. C. l[.
hmE

Period, I A (mn.)
(sec.) | Nr E I 7t

Renarks

lflar.15 PÍ eZ
i7'

16 45 I5
22

lbr.18 PX

P6

P

tÍt

B

fi

ePZ
eSZ
iz
e7'
e7t
IEr
TZ
eIF
eSlS

isE
eE
eIiE
UB
Its
ePNEZ
eIB
eSNE
esz
e%

eZ
eIlW
ESNts
aPE
essB
ePM
eSS

0B L4 32
24 42
2548
54 06
4g L7
49 09

u, 02
08 L4 5I

24 58
35

50 02
56 00
49 lO

10 t5
08 L4 5t

52
24 56

4I
2544
28 50

08 L4 5I
24 56
L4 29
24 32
L4 42
?A 55

I5

14

25
t4

t-5

t
I
5

2

I5

I

A = 8670 krn. (78o)
0 = 0B:02:55
u.s.c.G.s. 540s 720{r

0 = 08:02.5
J.S.A. 520S 75qtr

trllar.18 Ptc

P6

P

ì,,1I[

R

SBI
RI

iP?, 
Ielz 
Iezl

e7' 
IeZl

ScPcSffi
iScPcSl

eScPcPcf
iScPcFcf
eIrE 

ieP% 
1

ePtZ
eZ
eScPcSE

eScPcPcS
í7r 

IeL?, Iw. l

ell IeEl
eNl
eEl
eIrI I

eEleNl
eEl
eEl
eNl
eNI

20 27 58
3r 58
55 00
34 57
59 18
58 5I

igz
i$ 59 18
nL7
2L 03
2A 27 58

51 40
3g 08

i58P9
Eg91?

45 51
2L 0t 59

&
zo 59 19

L7
51 07

56
58 66

g4
39 23

20
58 t4
52 03
38ffi

&

5
6
t

45

I

I

A e 12450 krn. (tfaol
0 = 20:15:04
PhilippÍneg
u.soc.G.s. 06qr 127%!

0 - P0:15.b



"E

So.16 PASATFII^ and aurillary etatlonri 1951

Date Sta-
tion Pbase G. Cr l[.

hng
Perlod
( seo. I

A (mm.l
tf r E tz Rerarks

lAr.19 PX

P6

P

!fir
n

E

ePZ
aZ
eZt
eN
tE
eS
eS
ITEZ
e?t
e?t
aI$
EZ
eNE
aS:
eNE
e$
e!I
eù

06 59 06
42 11
49 15
49 42

41
50 06
5t t5
59 07
42 09
4g 15

o?$
4

06 59 01
42 10
49 46
59 14
50 56

M

25 T

Pblllpplnes
u.s.c.o.s. goor uoîg

0 :r 06:24.8

lúrr.28 gE

P6

P

uw

R

SB

r

E

eP? 
IlP' I

ePRIU 
IrPfrz Irzlwlîzl

ePE IePrE I

oPRIE I
rScFcsf l
lScPcSE IeElia: IiEl
ePt$ |ePB 

Iep6 |

ePrS 
I

iP'EZ 
I

ePRLS 
Ie%l

rscPcsr I
eScFcStsl
rScPqFoSl{

TP?,eNl
eI[ 

|éNE IETB 
I

e?tNE IiNE Irsl
eEl
eî{ 

|eElérE IePrE IiEl
+P's ItNl

L2 55 t6
5? 10
5g 01

15 0t 16
26

45
14 g2
L2 55 I8

57 09
55

I5sJ42
41
55
58

04 57
L2 5g I?

I8
I6

5? 09
IO
57

58 01
t5 05 42

41
04 42
08 0?

1g 5g 55
57 II

15 05 49
59

tP 57 08
19 05 42

56
04 59

L2 5? 04
15 A4 49
L2 55 t0

57 08
15 05 4L
1,2 57 0g
L5 05 41

r.5
2

I
10
t?

I

1

I
4
2

Earefactlon
A r L2550 knt (11501
0 r 12:58r17
Band.a Sea
J.S.A. 070S r2g%



Date Sta-
tion Phaee

G. C. l!.
bmB

Periotl
{srcn^I

A (nn. )
rÍFln Eemrkg

lfar,.29 H(
P
tff
B

ePZ
ePZ,
€E
eN
eE

Lt 52 47
47
58
51
51

AII records erbrenely
smII.
J.SóA. 16;505 94oW

1,!rr.29 PX
P6

P

ur

Sts

I

eP7'
ePNE
tsu
itr

eTNBZ
17,
isN
ePNE
ISNB
eIS
iPNE
eSI{B

L8 05 L0
IO

12 e8
15 06
05 09

10
12 28
0511
L2 50
05 05
02 59
uo8

Barefaction.
Fron tabl€s A - 7810 !m

(?o.5o)
0 - 17151:58

Berefectlon.
Coqlressl.on.

[o srrrface rave8. Prob-
ably ftdeep foctrgtr type.

of Yezo.
lbró51 PI

P6
P

P

ets
eZ
dLZ
eEE
eI
aE
eP?'
ePNE

16 09 AI
10 48
22 15
09 5g

25
tz
I6
56

15

legtnrstive at lfana6ue,
Slcaragua, distant
4O4O kn.{36oALt I

Uo.17 PASAIBM ard. auxiliary stations 195I

Correctionl llage So.l2, ?ntl lf'ne of reportrfor IP6 effiTt raad. fP6 slfiErt.

E.0.Wood,
Researoh Agsoclate Ín chargg.

C.tr'.RLchter,
AsslEtant i

,
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-é. f
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No. 18 PASAIIENA anit arrxlllaqr etatlonr 1951

Date
Sta-
tion Ptrase

G. c. 1[.
hms

Perlod A (nn. l(sec.) r E z Renarks

r. 1 P ePNEZ r5 20 08
ABr. 5 P6

P
l,flf
n

E

ePtrE
ePWZ
eìtE
eN
ePE
eS

az 06 00
05 58
06 0t

19
I7
10

Rarefactloa

Apr. 5 P6
P
MW

R
I
E

ePNE
ePNEZ
eltB
ePNE
ePNE
ePN

05 50 55
co
58
52

51 06
o4

cowresiTn
i:

Apr. 5 PX

P6

P

MT
R

SB

T

E

ePZ
í7r
l7r
L7.
eZ
ePNE
ÍItE
iliE
eSN
isN
ePtr
eIts
iPz
lz
i'7,
eSN
eSE
ePl[J
ePMl
eSB
iIdB
eIE
eE
ePIts
ilm
eSN
a <ql

ePS
ÍN
eN

25 50 28
50
55

5?, 55
53 45
50 28

50
55

5944
45

50 26
2e
27
g2

g5 4g
59 45

M
50 28

g2
59 50

5I
50 e8
39 56
50 54

4.I
59 57

52
50 35

42
59 59

ttDeep fooustr ty?e. P nearl
vertical. No snrface waveg
Froa tabLesl A g 7800 knr.

a 7O.2.
0 - 2E:I9:I7

Danaga ln ArgBntina

Conpresolon
Rarefaction

Apr. 4 P
H

ePÀTZ

ePM
19 P0 g3

2L 05

Apr. 5 P6
P
MW

IT

ePNE I

ePNEZ I

;i_i
05 15 50

50
5I

l-4 0g

1y
9r

{



G. C. t.
hms

P6

P
tfril
R

s3

LJ

lP7.
ez
esz
Afr
ez
CL
EZ
EPI{E

es'I{
esE
€'E

eIJE
EPNBZ
ETNg
CTT\IE

€E
ePt{g
EE

EPUE

0? oe 45
06 27
t4 1_1

15 05
t9 5I
33 59

08 0a
07 0e 45

14 07
12

t5 0E
3t 15
02 45

ú
47

t5 58
02, 49
t54f,.
0e 48

P6
P

LM
R
T

Itu

23 2L 47
L2 gg
2L 47
12 3g

58
t8

21 e0
L2 26
eI 35

02 15 45
5I

24 49
1544

45
5T

24 49
07 50 00

58 59
49 59
58 59
50 00
49 56

22 5? 55
55

P6 les

EIT{E
ESIù

OP}BZ
es:N
EE

EE

No. 19 PASAIEìIA a.nd. alrxiliary stations

Period. A
N

{mn. )
E7'sec. l

1951

Remarks

Conpresslon
as10650h(95.?ol
0 = 06:49:12
U.S.C.G.S. 0 - 06:49.S
J.S.A. 100!1 1468

Apr.9

Apr.16

Ir
0-

7700 hn (69.90)
25:0I:28

ENE

eICEZ

Cortrlresslon
ÌJo surface waveg. From
tablesr A = ?LfO kn (64.2,"1

0 = 07159:14

Compreesion
eE
eE
oI\F

eBZ
eZt

16
L7
19
10
L7

cv
42
u
42
23
UreE

L5

Record.s very confused,



Date ita-
;ion Pbase G. C. T.

hms
Period"
( sec. )

A (mnr. )

$ lE lz Renarks

Apr.19 ?x

fb

P

M![

B

SB
I

ePZ
eMZ
ePN
eIts
eE
ePE
eE
e?NE
el{E
ePNE
eIl[
ePN
eItr
eE

02 04 0B
10 04
04 08

IO
07 2,4

04 09
o7 24
04 10
o7 25
04 05
07 24
04 34

5B
I0 26

I1

î#

I
u.s.c. G"s. 19 0tÍ 109 qr

0 ,r 02:00.0
J.S.A. 21.5ùlS rl00w

Apr.L9 Ptr
P6
P
}rIW

P

e7"

eNE
LZ
eE
eE

15 52 58
42'
5B
42
55

Apr.22 P6

P

R
r

ePNE
eSE
eIN
ePNE
iPz
eE
eE

00 14 4?
24 ?4
54
LIL 47

45
55

L4 5B

Ig

Apr.25 P

I{W
R

SB

IJ

r

iTEU
LZ
isÉz
ePNO

ePNE
iNE
isl{E
iPiw
iSlW
ePlW
eSN
iPi{a
a5jj

25 54

qE

54

55
Sî'
55
54

31.

37.7
59.L
00.I
57
58.0
40.1
01.5
51.5
25.2
55
5I
50.0
54.0

Epicenter, by Professor
0trtenberg:

55o25t N 117o.J6rW.
Near Searles lake.
Reporteal felt, by U.S.C.G.

Apr.24 PX

P5

P

tfin

i.P?i,
itRlu
eli{ts
a1\T

i3
iE
eIiE
iLE
iPI{z
sIE
eN
eE,

e?E
eE

L? 55 20
69 02
35 e0
39 2L

I6
46 15

1B 05 L?
04 04

L? 55 L9
20

39 21.

16
55 2L
59 05

4A
32

I
2

A = 11220 kn (1010)
0 = Ì7:21:18
u.s.c.G.s.0t$ 1519!!

O = L7z22.L
J.S.A. 100II 1460r!

1o.20 PASAIISTA and. auxiliary stations 1951

s.
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No. 2I PASAIEUA an0 aurtllary stetlons t95l

Dtte Sta-
tion Phase

G. C. T.
hmE

Psrlofl
{ sec. }

A (ua. )

SEîr Benarks

Apr.24 R

lsoILI
I

l*

gPNE

eE
eE
eW

eIS
eE
ePM

't 
**contilll

L?5525
99 01
55 e6

27
25

59 12
66 2L

roè fron e0*rf

Apr.24 P iPNES t8 28 05.9 Eploenter by Profeooor
Gutenberg: 55046r tr

118029 | r
B F TI on tJre ooagt.
Recorèed at aII stetl.ons

.25 P a7. 05 19 tlg

Apr.26 P6
P

eSlts

eNtsZ
04 g2 02

0t
ABr.?7 P6

P
eNE

eNtsZ
17 09 14

L4

Earry 0. [ood,,
Resoarch Aggoclate ln Cbarge.

C.F.Rlchtert
Asslstant.



PASAIENA and auxi.liary statlons 1951"
So. 22.

Retnarks
Date Sta-

t ion
Phase

c, c. iI.
br ml s

Period,
{ sec. }

A ( rnnx. ,
NE7,,

May I PX
P6

P

t{rll
R

E

ePT'
ePN
ePE
aD.l\f

oIE
ePZ
ePE
ePlS
ePB
eS
eB

22 1 45 59
57
59
58
59
57
5B
57
55
co
É,À

J.S.CrG.S. U".Sl '/U-W

O - 22:56.6
I.S.A. Ion 70o\lr

May 2 P6
P

illlti
R
IJ

oÎ\T

eE
eZ
sl{
eltiB
aNE

22 3',| 5e
57
52
45
51
59

P6
P
ilIIif
R
H

eNE
íEZ
O}IE

ellE
eNE

2g 50 48
4g
49
49
55

Lfay 6 PX

tffi
r

eZt

el'trE

eNE

o4 56 22
26
3L?

I/lay 9 PX

P5

P

Mff
D

SB
IJJ
ttrl.

eP7'
eZ
eFE
eE
cll
ePNZ
eIE
ePltr

ePN
eE
eN
eltE
ePNE
ePllE

10 4f,

40
37
59
40
5?

42
58
57
58

45
55
47
54
4?
48
46
50
40
48
<,o

15
28
16

u.s.c.G.s.r 25oN l0Bow
0 - 10s54.0

J.S.A. 25.7oll 108.5"V'I

L,Iay t0 P6
Í
T
H

ePl{E
ePNEZ
eB
alT

19 54

55
34

54
54
10
55

tfay 12 P6

P

I,[lV

R
LJ
H

eP}|fr
eSNE
ePl{
ePEZ
eSNE
ePNE
e SIfiB
ePNE
eNE
ePE
eSE

OI

ol

4?

47

ÀF

47
55
47

46
55

I1
20
L2
09
2L
10
20
15
M
JY
00

No surface !Íaves.
a - 6610 km. (sg.s')
0 - 0l t57 zOS

U.S.C.0.S.: Region of
Kamchatkat

0 - 0l:57.4 aPProx
J.S.A. 54ql\I 161 ÎE

o p 0lt3?222



Period.
( sec. )

G. C. Tó
hms

07 55 48
0B 05 24

58
07 55 48
08 05 25

57
07 53 49
08 a5 59
0? 55 56
08 05 52

?0 53 o7
5? 45

21 00 e8
?0 55 07

OB

57 38
55 02
57 50
55 L0
52 57

Phase

ePNE
eNE
eS}.IE

ePI,i0Z
eZ
eItlE
ePl{E
el{ti
aPN
oTrT

ePNE
eSl{E
e]jE
ePI{EZ
ePIts
eSNB
ePNE
eSN
ePIIE
eS

02 34 52,

5? 57
59 57
54 59
45 04
58 15
54 52,

58
45 04
54 59

55
s5 r5

15
54 45

ePZ
eZ
e7t
eNE
eSE
eIrN
eP7'
eE
eS
eNE
ePISE

olE
ePXE
eP![

r0 05 00
04 57

22 05 42
1,5 27
05 42

UL
58
52
55

06 44?,5
25

a7 0t 23
06 44 40

No. 25

Date

lfay 15

ìtay 15

l,by 20

l,lay 20

lllay 20

l.fay 20

lltay 27

ePl{
eI{{Z
eN

PASAIEI{A and. auxiliary statíons 1951

Remarrks

No surface w&ves
a r 8420 km (75.Bol
o . S?:+2:04

Cornpressf on

a = 50?0 kn (2?.601
0 = 20:4?:O4
u.s.c.G.s. l-6oN 96"YI

0 = 20247.2
J.S.A. l-4.7oU 9I.5olÍÙ

0 = 20:47:10

Conrpression

a = 8900 kn (B0.Iol
0 = 02t22t44
U.S.C.G.S. 5?.5oN 17'2olff

0 * OZt22.9
J.S.A. 5?.5Î'l L6.5oTf

Damage in Portugal and'
trfiadeÍra.

a = 8550 km. ( 2s.0";
0 = 2l:54tO3-ffiffiction
ffi.ffi.s. 28os ?4dlf{

0 = 21:54.0
J.S.A.26.70S 72.5%î

,'L P6
P

E

Ìlay

leN



F

So. 24 PASAIF.:SA and. arxillary statLons

Period A {mrn. )

}IEZ(sec")

25 5Z
52
52
45

32 L?,

25 58
26 L2
Í? 55

eg +e
45
25
25
EB

&7
5B
12
5?

195I

a: 1184S bn. (45.6o1
0 r lOtj'7z?l

uos"c.s.s, Ssols !56ry
0 - 05:16.0

^ 
r! r;l..fo !a :.

hrn.9
lftay É

I[ay 29

,:'ù1"

e.oiiBZ
e:liE
e-tr-d
eúi$
oPE
r'9ìî
ellll
e:m
ej
ePZ
e.tlÌE
elI
e]lE
E!

eJSI
air,'

4+ ?b
.?5

0L ?-3

44 40
07

99.
10P5

P
lfi'I
B

IJ
E

.r'J

P

tl!tr
R

LJ
E

Ad.ditions and. corsectlons I
?age No.15 lst line, for rllvfar.?n rsad. rTlútr.8rr.

Page l$o.25 20th lino, for [8C:52257't reed, rr20i5"5t?5tr .

EBicenters by Z0rlch:
trfay 12, th I 541S 1?451

2A, íJo, : 59 01{ IToTÍ

ù ud.-

-!.::r
.?6

.r

tr

e!1r
eîliiZ

ell

Eany 0. Wood.,
Research A.rsoslate ln Charge .

C.F.Hi.citter,
AseÍstant.
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SE ISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

BULLETIN
The SEISMOLOGICAI LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of Technology as a coópera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside) ; at Santa Barbara (in coóperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
coiiperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signals sent in ordinary course from a
powerful transmitting station. This permits direct correlation of the minute-marks at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
O : 34' 08.9' N., l, : 118' 10.3'W., h:295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with magnetic damping and optieal record-

ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).
a vertical-component short-period seismometer with oil damping and galvanometric-
optical recording.

fire constants of the short-period instruments do not undergo any significant
changes. The constants of the instruments of longer period will be given from time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information concerning
these will be given when necessary.

Instruments, and Constants (approximate).

vlh
2,800 | 0.8-0.9



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-
cording;

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Srilson Seismologic Station
O : 34" 13.5' N., l. : 118" 03.4' W., h:7742 m., Weathered, granite.

Riverside Seismologic Station
O: 33' 59.6'N., l,:117' 22.4'W., h: 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
O : 34" 26.6' N., l. : 119' 42.8' \Y., h : 100 m. approx., Ileav.v, boulder-laden alluviurn.

La Jolla (Scripps Institution Seismologic Station)
O:32" 51.8'N., l,: 117' 15.2'W.,ln:7.7 m. approx., Consolid,ated detrital material.

Tinemaha Seismologic Station
O : 37' 05.7' N., l, : 118" 15.5'W., 1ì : 1180 m. appÌox., Basalt.

Haiwee Seismologic Station
(D : 36" 08.2'N., l. : 117" 58.6'W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice.

However, when measurements referring to local earthquakes are included P and S will be

used without index or subscript, as no attempt will be made in these bulletins to distinguish be-

tween E P*, and Po, although such complications are often clearly indicated and are the subject of
study.

AMPLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.

SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds
For routine instruments of period 6 seconds
For instruments of different period analogous notation will be employed.

Mount Wilson Seismologic Station. . MW
Riverside Seismologic Station R
Santa Barbara Seismologic Station . SB
La Jolla (Scripps Institution Seismologic Station) . . IJ
Tinemaha Seismologic Station
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.

P
P6

T
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Cirsunstanses rsde lt inpracticeble to lsEue thls hrlletÍn et tJre end of
June,I95l. Ace.orc15-ngly, the d.ata for both June and, JulyrlgSlrare incLutleù
in the enclosed issue, sheets lTog. 25 - 28.

Rep1y card.s were encloseal rrith the Bulletin f,or lúayr1951rfn natling to
statlons and. inC.ivièuals from whom no previous acknowledgenent haù been
reoeiveù. Carùs returned. to date have been used. ln revisl-ng the address
Iist. It is d-csired. to nake the Bulletin available to all nho have real
use for it.

l1he oogrtesy of, a m:nh,er of reciplents who have acknorJ.edged. recelpt of the
seBarate issueis of tlre BulLetin is greatly appreclated. Sticir regu.lar
acknowled.gement is now unÌrscsssary. If antrr issr:es fa,il to arrine ln firture,
however, notificrrtion of tho f'act to this Lraboratory will be epBreolated.

CoBies of previous issues, Noo. I - 24, 1951, ars available. If filee of
the hùletÍn are ineang,loto pleaoe notify this lraboratory.

Gratefirt acknorrrledgement is nad.s of tho reoolpt of nurcrous bulletins, and.

other publicailons, recslvetl in erohange. llhess have proved. very ugefirl,
and. the receipi of f\rture issues wilL be appreoiatoù.

'-lt

Prelirri-ryrry .reflort - PASAIEI{A

Earthquako of August r0, I95t.
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I95I
PAÍiAIENA anè aux'lLlary otatlons

No.25

A (mn. )

ilElT'
Benarks

Dete
Sta-
tion Phase

G. C. l[.
bttrE

Periotl I(ssc.) I I
Corqlracaion

ffi

Jrrn I P6
P

M[
R

1IJIH

alNE
aPtrTEZ

ePNB

roffi
I ePE
I eFNE

re0?45
45
45
4e
49
41

o2 49 40
40
50

59 ro
49 57

Jrrn ? P

UU
I

r

eNEZ
eNB
ePNS
eE
ITNE

conBression

AL
4
47
47
59
M

05LZ

5?,

Jrrn 6 P6
P
lmf
R

lstslwls

eNE
eNF,B
eNE
ePNE

I egN
I erE
I ePrs

Sarafactlon

1I

Jun 9 P6
P
P6

aNE
ePNZ
eN
eN
eIiN

t4 05 45
4

15 20
19 05
24 40

t5 46 08
16 00 15

tg t5
1545
L9 45

I
L7

2
1

Jun Àp

&rn

Jun

t5

L?

PX e?%
eTt

a7r

e%
eL%

11 50 sll
5rl
551
521
?41

l:-e zL 48 II 48 
I

I 451

I sr 461
| 42"
I er45
146
l40155

jP6
P
lsll
R
IJ

ePl$E
ePl{$2
eNB
eNB
aItr

U.S,C.G.S.l 181S L08oltr
O - I2;22t48

J.S.A.: t99N ll0qf

P6
3

P6

iP
I MIr

lR
lsBI rr.r

eM
eN
e9?'
eN
e1{

eNE
eNE
eNE
eNE

Jun 20

Ju:l 21

P6
P
MW

R

ePN
iPNEZ
sNE
eNB

15 15 ?A
24
2&
25

P6

P
1Ír
R
SB
lrJ

eIE
eE
ePNEZ
ePl{E
ePNE
ePN
ePISE

L2 27 27
55 59
27 2l

26
2l
42loo

J



PASAIENA and. aìlxiliarY stations 195r
lfo .26

Date
Sta-
tion Phase ^dmut v a r.

hms
Perioò
( sec. )

e (mm. )
NE7. Renarks

Ar 76.80, 0.06;I5t05
Japan

Barefaction

Jun 22 P e7. 09 5? 15

Jun 22 P6 eNE
iPNFZ

14 4L 00
40 59

Jun 25 P6
P
P6

eN
ePZ
eE
lSE

06 ?6 52
55
2?
47

56

Jr:n 28 P

I,1![

iPISZ
ePtrIE

08 29 24
25

Jwr 28 P
titw

iPNZ
ePNE

15 55 28
28

Jun 28 P
liflf

iPNZ
eP1tts

t6 56 40
59

Trrn 2.9 P tPxmu lf4 II 11 ComBres sion

Jun 29 P6
P
.ro
l,[!T

R

ePE
ePNBZ
eSN
ePNE

ePNE

16 55 00
00

1? 04 46
16 55 0r

04

Conpression
A= ?5.lor 0 = 16:45:2I
Japan

Jrur 29 P6
P
l/t'II
R
SE

LJ

ePNE
iPNZ
eltTE

ePNE
eXIB

eN

20 56 05
o4
05
06
25

55 58

u.s.c .G.s. 29 es 7z"lJv

0 ,. 20:24:lB

7

l[TÍ
K

ePIfE
ePNEZ
ePE
ePliE

04 00 l0
09
10
04

Jul 1l P6
P
tffI

ePN
ePliEZ
eE

06 06 r2
11
L5

JuL 12 P6
P

eE
iPNEZ

I0 t5 t4
14

Jul 1? P6
P

P6
l/ffi

LJ

ePITE

iPNEZ
eSNE
ePNE
ePI{E
iPiw

09 19 25
25

23 55
19 23

18
L2

Rarefaction
u.s.c.G.s. 14ot{ 96o'W

0 - 09 zl5z22
J.S.A. 14.5TI 97.5olM

0 - 09:15:20

JUI I _ro

P
P6
l[\î
R
LJ

ePl[E
1PNXZ
aQ!Ì

ePNE
ePNE
eN

05 58

47
58

27
27
50
28
25
I9

Comtrression
u.s.c.G.s. elos 69 0W

0 - 05:27:09
J.S.A. 2l os 71 o!Î

0 - 05:27204



No.?? PASAXEM and. arlclliary stations t951

Iete Sta-
tion Phase G. C. T.

bns
Periocl
{ sec. }

a (mn. )
NS Rersrks

Jul LB ?6
P
P6
P
lnr

R

LJ

ePNE

iP$tEz
iSIIE
isNz
lPNE
eSITE

ePI{B
eSNE
iPNE

11 56 4Ì
4l

41 41
40g8@

41 59
6g 45
41 4
85 52

Compreeslon

u.s.c.G.s,55%I 162%!
0 - 1I t23t52

J.S.A. 58.50 159 0l!

0 . 11:24:00

&rl 18 P6
P
U

el{E
eNEZ
eNE

L2 05 50
51
s2

Ju]' 20 P 127. 05 11 40 Rarefaction
Jul, e0 P6

P
P6
tffit
R

ePNE
iPNtsZ
eIiE
EI€
ePllE

08 41 42
4l

09 05 0r
08 41 {ú

45

55

Jul 2I P6
P

P6

rilt

R

&I

ePNE
iPIIEZ
iTR.IZ
eN
eN
EPI{E
eE
ePND

1$S
eE
iPNE
aE:

0g 48 57
5?

5?.?5
59 L2

63
4a58
59 L2
49 00
59 16

58
4tì 58
59 14

Rarefactlon

U.S.C.G.S. 22 oS L74%
0 r 05:56.1

J.S.A. 22gg r?4qB
0 r 05156109

Jut 25 P6
P

tÍTf
R

SB

ePNE
iPÌ{EZ
TNEU

e7r
eZ
ePl{E
ePNE
eNE
EN

14 Sg 20
t9
z7

g4 58
4g 57
35 25

50
4g 22
5g 17

u.s.c.e.s. oros rssolt
0 = 14120:5?

J.S.A. 019S 155qr

Jul P7 P6
P
P6

lffi
R
IJ

lPT{E
TPNEZ
eN
eSN
ePNS
ePNE
igt{g

o7 22 5?
57

,!5 52
?a 2/L

22 57
51
4A

Corpresslon
U.S.C.G.S. ISqN 85q?

o : 0?;15:50
J.S..A. r5.9 qN 86.20Sr

0 = 07:15:56

JUI 2? P6
P

lm
R
LJ

itÍ
il{z
eNE
eNE
eN

L6 56 45
tL4

4
41
58

Compression
U.S.C.O.S. 0loS 90off appror

0= I6ce8:50
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CORBBCIIOùs

Shoak of April S, ffizúO.
Origin not ln Argentina; appar€ntly
South Pactflc Ocean.

Date
Star
tion Phago

G. C. T.
hno

Psrloc[
{ Eoc. }

A {nn. }

NEN Renarke

Jul P6
P

!0r

R

LI

eliE
eE
éw
eNEZ
cE
€E
ePNE
elIE
eSE

08 41 5?'&55
50

41 55
40 54
4t 28
@2L
4L 14

43

!'olt ln Arlzona

JtrL 36
P

tfw
lt
îJJ

eIN
TPNEZ
eSG
eIlfrE
sIN
oPNE

It 48 25
25

56 e8
48 50

50
22

Coqrreeelon

E.0.Wood,
Rosearcb Asgoclate ln Cbergo.

C.F.Blcbter,
Aasf.stagb.



SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

BULLETIN
The SEISMOLOGICAJ, LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of Technology as a coópera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside) ; at Santa Barbara (in coóperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California) ; at finemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signalÉ sent in ordinary course from a
powerful transmitting station. This permits direct correlation of the minute-marks at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
lD:34" 08.9'N., À:118'10.3'W., h:295 m., Deeply weathered granitic rock, with inelu-

sions of gneiss and schist.

Apparatus: horizontal-component torsion seismometers with magnetic damping and optieal record-
ing. (Gf.Bull.Seis.Soe.Am.,XV,1,1925).
a vertical-component short-period seismometer with oil damping and galvanometric-
optical recording.

The constants of the short-period instruments do not undergo any significant
changes. The constants of the instruments of longer period will be given from time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information concerning
these will be given when necessary.

Instruments, and Constants (approximate).

To

0.8 sec.



AUXILIARY STATIONS
Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-
cording;

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \lrikon Seismologic Station
(D : 34' 13.5' N., l, : 118" 03.4' W., h:7742 m., Weathered granite.

Biverside Seismologic Station
O: 33" 59.6'l{., l,: 117" 22.( W.,, h : 250 m. approx.,'W-eathered. granite.

Santa Barbara Seismologic Station
(D : 34' 26.6'N., l, : 119' 42.8'w., h : 100 m. approx., rreav.v, boulder-laden alluvium.
ta Jolla (ScrÍpps Institution Seismologic Station)
O : 32" 51.8' N., l, : 117' 15.2' W., ln : 7.7 m. approx., Consolidated detrital material.
Tinemaha Seismologic StatÍon
O : 37o 05.7'N., l,: 118'15.5'W., h : 1180 m. approx., Basalt.

Haiwee Seismologic Station
o : 36' 08.2'N., l,: 117' 58.6'w., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice.

However, when measurements referring to local earthquakes are included P and S will be
used without index or subscript, as no attempt will be made in these bulletins to distinguish be-
tween F, P*, and P", although such complications are often clearly indicated and are the subject of
study.

AMPLITUDES' (half-ranges), are measured in millimeters of the seismographic traee.

SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 seconds
For routine instruments of period 6 seconds
For instruments of different period analogous notation will be employed.

Mount Wilson Seismologic Station. . MW
Riverside Seismologic Station R
Santa Barbara Seismologic Station . SB
La Jolla (Scripps Institution Seismologic Station) . . IJ
Tinemaha Seismologic Station T
Haiwee Seismologic Station H

In general detailed measurements will be g:iven only for the records of the Seismological Labo_
ratory: those for records of the other stations will be given only to supplement the information.

P
P6



Date
Sta-
tion Phase

G. C. ll.
hms

Period
( sec. l

A (mrn. )
NEZ Reroarks

Aug'2 P iPu
iz

2023il
24 3?

! Rarefaction
:Awz P6

P

I'tlI/

R
r
H

eSllE
iPTZ

. eSE
eiW
eNE

iPNE
eN

25 47 48
59 4I
47 49
59 42

44
29
g4

Aug 6 P
MU
D

I
H

lPEZ
eIfE
eNE
eE
eN

IB 28 28
29
sg
I4
20

U.S.C.G.S.: Regton of
New Guinea,

0 = 02:1I.9
J.S.A.: Doubtfully,

0%I $?qE:
0 'll 0?:lI:10

Rarefaet ì n

Aug 7 P6

I

PX
I'tl4I

R

SB
I^I

mrl
IEI

ePE
eNE
i.E
iLE
ePZ
en
fEz
eNE

eZ
eNE
ePNE
el'IE
eS'
eN
eNE
eE
eE
eN
atrT

a2 25 26
29 50
56 11
42 09
25 2?

25
29 32
36 1I
29 06
25 26

27
66 15
39 2L
23 59
29 59
25 25
29 29
25 40
29 35

58

Aug 9 PX iPZ
iz

oI 56 g?
46

A'rg I0 PX ePZ 14 46 L4
Aug 101P6 fepN

I leffi
I leNI liE
I lÍNE
lP leN
f I errz

I leNI teN
| | er,EI l,*
| | rirzi[

lPx IrPz
I LIW I epirlE
ln lernr

2L 32 L2
L4

43 07
50

45 09
52 L4

09
?7

45 0B
22 0I 25

15
25 50
2L 32 09

L2
IO

50

U.S.C.G.S. : 46o1{ Bg.S%l
approx.

0 = pl:Ig:Z5
J.S.A.: 491[ 92cE

0 = Zl:tB:46

onpression

No .29 PASAItsNA and auxiliary stations 1951

(continued on page No.50)
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Date
Sta-
t ion Phase

G. C. T.
hmg

Perlotl
( sec. )

A (nn. l
$EZ Renarks

Aug 10
R
S3

LJ
H

continu
eIV

ePNS
eNE
eNE
ePl{E

d from Page N
21 45 0B

82 09
45 05
52 25

03

. e9)

Aug 15 P6

P
PX

tm
R
E

ePNE
eB
eIfS
1PNSA
iPz
i7.
e%
eZ
e!tr
ePI'[E
ePN

22 21 49
51 54
52 L?,
2l 49

48
25 20
52 25
g6 L5
?L 50

51
5f

Comprassion

Aug 14 P6
P

PN

IúlT

R
E

eE
eNE
eZ
ePZ
ePM
eliE
eN

16 1-9 56
40
56
54
40
56
3L

Aug 15 P
PX
IúIT

H

iPNilZ
Lú
eNE
eN

22 52, 27
35 57
s2 28

55

Rarefaction
No $nface waves

Aug 15 P6
P

tffi
R
H

^n

iI'IVEZ
eZ
ePNE
ePN
ePN

t2 5I
5I
10
32
g4
ZB

5?
55

Rarefaction
No surface îiraves

Au€ 15 "gÀ
H

ePZ
eN

t5 16 55
r7 02

Compre ssion

qó yÀ
.H

I PZ
aÌf

02 14-19 -

18
mBression

Aug f6 r
H

iPZ
eN

08 14 52
54

Rarefaction

L6 lJb

P
l,{1'ù

H

oÀt

eE
elfEZ'
eNE

T1--2f-r4
26
e1
20
54

Fo-res66È;f E-r-GluiÍE

Aug 16 ro

P

l,{\'f
tf

iPNE
eIJf
ePNE
ePZ
iPz
eIrItI

iE
ePIIE
ePlT

11 4g 19
45 55
45 22

l8
25

46 12
26

46 19
29

36

35

Felt in lexas
U.S.C.G.Sr : 50oîil 104.5oTf

0 = l1t40,Z
J.S.A.: 50.6%I I05.BoVú

0 = 11:4OzPQ
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Date
Sta-
tion Phase

O. C. ÍI .
hms

Period
{sec.}

A {mm. }
NE7' Remarks

Aug ."6 P6

E

Ltlv

H

el\i
eE
eitìE
ePZ
eliE
old

t5 .59

r{o

56
59

l2
29
L5
II
5I
50

Aftershock of the
ppececlÍng

AUS 1? PX

tl

iPz
i7,
iz
ePIÍB

05 17 e8
58

L8 11
17 57

Rarefaction

Aus 17 fr
tf. oPli I5 22 l6

Aus t7 PX iFz 15 0L 25 Comoression
Atlg 17 PX

H
iPE
eE

18 01 58
55

Compression

Aug 18 PX
H

:oLU
eN

05 52 22
20

Aug 18

.';)

P6

P

!ú\t[

H

eN
eE
iN
eE
iPNilZ
a1\T

eN
eN
sPN
eXI

14 45 4?
41

47 05
OB

34 28
44 [,8
t6 05
34 26

24
45 55

U.S.C.G.S.:4901{ 9011
0 = 14:21.5

J.S.A.r 46%f 89qE:
0 ; 14:20:54

Aus 18 -rb
P
E

errll
elf}]Z
aI\f

e$

t9 42

59
42,

4!.
4L
50
49

tr'elt in Bexas

.Aug 19 P
f{

ePNgZ
o'lrT

2L 50
5I

57
lq

Au6 22 P
E

i?NEZ
eirl

2? 45 50
26 02

I$e 23 P6

P

L/ily

E

eNE
oN
ÍPlmu
el'liZ
el{
oPll'E
eP
i3
iSNE

r8 05 50
06 L4
05 46
05 e0
06 e0
05 48

32,L
34.5

05 L2

.r.S.A.: 42oN leTcVf
0 É l8:01:I9

Aug 24 P6

P

elI
Vlt

sî{
eE
è t\l

eE

2L I6
22
L7
2l
52
57

54

U.S.C.G.S.:55cN 69qll
o= 2ItSE.b

Aug 25 ro
P
LiIl'[
H

ei[E
eir,i:lZ
oiiB
ellE

22 27 50
14n

4n
ri cl
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Date Sta-
tion Phass Gi C. T.

bng
Ferlod.
( sec. )

A lnn.l
l{87. Renarks

Ang ?? P6

P
lÍw
E

elI
NÍNE

i{z}r,{
oNE
oE
oE

15 4? 16
16 42 L2
L? 45
L5 4? tI

46 55
06

16
1,6

Dostnrctive ln Baluchlstan
U.S.C.GlS.t 29;5W 67.5oll

0 I rs:2?.6

Aug 28 P
ITIÍ
I^Î
E

gPNEZ

eI{E
eNE
oPI{E

15 05 17
19
16
8

Aug 28 P6
P
mr
w
E

ePNE
sPlù82
ePNB
elE
iPNE

23 5g 55
55
55
55

51 04

At:el 29 P6
P
tfir

IJJ
E

olYll
tPNZ
ePlS
eE
eNE
eNE

16 46 58
58
5?
M
28
52

Corprosslon

E
H

LP'À
oPl{
elE

A7 4L UU

30
2?

Aw 51. P6

P
I,J

sN
oSlI
tsE
iPlmz
etr
eE

06 4? 54
58 4l

&
4? 50
48 04
4? 58

Ilarry 0. 1flood,
Regoarch Associate in Charge.

C.F.Rlohtor,
Asslstant.



SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
. PASADENA. CALIFORNIA

BULLETIN
The SEISMOLOGICAI LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of îechnology as a coópera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside); at Santa Barbara (in coòperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated direcfly
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signals sent in ordinary course from a
powerful transmitting station. This permits direct conelation of the minute-marks at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABOBATOBY Gentral Station
O : 34" 08.9' N., l, : 118" 10.3' W., h:295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-

ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).
a vertical-component shoÉ-period seismometer with oil damping and g:alvanometric-
optical recording.

fire constants of the short-period instruments do not undergo any significant
changes. îhe constants of the instruments of longer period will be given from time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information concefning
these will be given when necessary.

fnstruments, and Constants (approximate).



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-

cording;

Instruments, and Constants (approximate).

To V

2,800N_S 0.8 sec.

l(

0.8-0.9

E-W

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Srilson Seismologic Station
O : 34' 13.5' N., ì, : 118" 03.4'W., h:1742 m., Weathered. granite.

Riverside Seismologic Station
O : 33" 59.6' N., l, : 11?" 22.{ W.rln:250 m. approx.,'W'eathered' granite'

Santa Barbara Seismologic Station
O : 34" 26.6'N., l,: 119' 42.8'W.rh : 100 m. approx., Ileavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
O : B2o 51.Y N., l. : l-17" ]r5.2' W ., h : 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
O : 3?o 05.?'N., l. : 118" 15.5'W., h : 1180 m. approx., Basalt.

Haiwee Seismologic Station
O: 36' 08.2'N., l, : 117" 58.6'W., h: 1100 m. approx., Loosely cemented tuff.

SyMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-

tional practice.

However, when measurements referring to local earthquakes are included P and S will be

used without index or subscript, as no attempt will be made in these bulletins to distinguish be-

tween F, p*, and P", although such complications are often clearly indicated and are the subject of
study.

AMpLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.

SPECIAL SYMBOLS indicating the stations of this coiirdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds

For routine instruments of period 6 seconds

For instruments of different period analogous notation will be employed.

Mount Wilson Seismologic Station. . MW

Riverside Seismologic Station R

Santa Barbara Seismologic Station ' SB

La Jolla (Scripps Institution Seismologic Station) . ' LJ
Tinemaha Seismologic Station T
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.

P
P6



No,35
. :..

Pasad.ena anel arr:ciliary statlons I Aq'l

Remarks

Rarefactlon

Aftershock of above

SCGST4lT{ 126oW
0 = 15t40.5

JSAr40.5oN 126,5o1V
0 = 15:40:16

FeIt on coast of northern
alifornia and. southern

Oregon.

faction

lGSz Z}otrI 144981
0 = 20:98.0

A : 1B.5oN 146 qE

0 = 20257t56

Sept 2 41
41
43

Sta-
.-t i-o.+r

P6
P
M\ly

5I
08
L9
46

59
55
I8
24

eN
eNE

Phase

ePNE
eP$IEZ
ollEl

eITiTEZ

eSi\iSZ
ePN
eSl,lE

e?Z
eSNEZ
sPNE
oSNE

eSNEZ
eNE

ePNE
ePNE
ePZ
iP7"
eSN
aIl

eSN
eP
1-H

i
ePNE
eSIIE
ePl{E
eSN
oìT

eE
ePNE
eS'IE
ePIW
eN

G, C. l.
hms

56
5B
56
5?

r0 0t 44
02 44
01 45
05 4I

Period
--b"s-.-)

Sept 2

Sept 5

Sept 9

ió*

08

ID

u
P6
P

Sept 9

P6
PX

H

P6
P
P6
P
P6

t5 42 55
55
62
55

44 57
59
59

42 52
55

4459
42 57
45 05
42 42
44 50
42 52

29
11

45 54
42 20
43 04

44
45
00
00
51

^J'
2t

51
49
55
01

50
46
53
56
42
59
45
42
!-8--

00

0e
5U

00
50
00
DU

00
50
00
50
00

20 50

54

.ro
ù$I

iPNE
iPNEZ
iE
eEZ
isN
iSE
iSN
isE
eSZ
iE
iPNE
iSNE
iPNE
fSNE
ePl{E
iSNE
íPNE
ÍS}fE
iPIIE

+s-lF

20
,1
20
2L
20
2L
<,v

2L
20
2t

P

.]LW.
P
MITI



No. 54 PASAXENA and arrxlliary stationa 1951

Date JT*"-
l-t!oq

Phase T.-c.i,-;
hna

PeriocL
( gec. l

A (nn.l
IÍEZ Renarks

Sept OP etNEZ 04 .56 20 Reported. felt at Paln Sprlnga
and, vlclnity. Epicenter
34og' llo., 116045' [.

0 - 04155156.6
Sept Ll P6

P
t$
B
3
H

eN
elI
eN
eI{E
eE
eNE

19 gL

52
55
2L
08
28

Sept 12 P

ltr/
R
T
H

iPNEZ
ePNE
ePî{
lPNE
eP![8

0I 54 50
51
55
g6

42

Rarefactlon

SeBt l? P6
P
lNr
R
r
s

eN
ePNEZ
ePNE
eN
ENE

eE

15 50 1I
1t
L1
14
26
l8

Sept 16 P6
P
PX

MW

R
r
IT

eN
eNZ
e%,

t?r
eNE
eI{E
aE
eE
eNE

L2 28 07
07
07

29 
'528 05

27 48
24 49
28 58

L2
Sept 16 P6

P

t{\{
R
SB
I
iI

ePilE
tsN
ePN
iIEZ
eSN
aPl{E
eNE
el{
eEE
ePNE

L2 55 19
15 05 t8
I2 55 18

l5
15 05 18
L2 55 16

g6

05
0?
IO

sutfacs waveg.

Conpressfon

DamageínJapan.USCG
56%1140Tl-0=0P:I9.8
ConrpressÍon

Sept 21 P6

P

tft[

R

SB
T

iI

eP$fE
eSN
ePNEZ
eSNE
ePNE
eSllE
ePtrTE

eSN
iPIf
oPNE
eSNE
ePNE

02 g2 09
42 07
32 09
42 07
52 09
42 07
52 11
42 15
32 00
5L 58
41 57
32 02
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PASADENA aud

ÀI
I

auxiltary stations

A {ram. )

NEZ

No. 55

Sta-
tion

c. c. r.
hns

l_5 47
58

09 41 52
55
55

Period.
( sec. )
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SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

BULLETIN
The SEISMOLOGICAI LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of Technology as a coòpera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside) ; at Santa Barbara (in coiiperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coòperation with the Scripps Institution of Ocean-
ography of the University of California); at finemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated direcily
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signals sent in ordinary course from a
powerful transmitting station. This permits direct correlation of the minute.marks at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
O : 34' 08.9' N., l, : 118" 10.3' W., h:295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-

ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1g2b).
a vertical-component short-period seismometer with oil damping and galvanometric-
optical recording.

The constants of the short-period instruments do not undergo any signiflcant
changes. The constants of the instruments of longer period will be given fróm time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information concerning' these will be given when necessary.

fnstruments, and Constants (approximate).



Constants (approximate).

AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-
cording;

Instruments, and Constants (approximate).

- 
The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \Milson Seismologic Station
O : 34o 13.5' N., l, : 118' 03.4' W., h:1742 m., Weathered. granite.

Riverside Seismologic Station
O : 33' 59.6' N., l, : 117' 22.( W.,b:250 m. approx.,'W'eathered' granite.

Santa Barbara Seismologic Station
(D : 34" 26.6' N., l, : 119' 42.8' W., h : 100 m. approx., Ileavy, boulder-laden alluviurn.

La Jolla (Scripps Institution Seismologic Station)
Q : 32" 51.9 N., l" : 117" !5.2' W., h : 7.7 m. approx., Consolid"ated" d,etrital material.

Tinemaha SeÍsmologic Station
O : 3?o 05.7'N., l, : 118' 15.5'W., h : 1180 m. approx., Basalt.

Haiwee Seismologic Station
O: 36' 08.2'N., l, : 1L7' 58.6'W., h: 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: Ín general the symbols and notation conform with the usual interna-
tional practice.

However, when measurements referring to local earthquakes are included P and S will be

used without index or subscript, as no attempt will be made in these bulletins to distinguish be-

tween F, P*, and Po, although such complications are often clearly indicated and are the subject of
study.

AMpLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.

SPECIAL SYMBOLS indicating the stations of this coiirdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds

For routine instruments of period 6 seconds

For instruments of different period analogous notation will be employed.

Mount lVilson Seismologic Station. . MW
Riverside Seismologic Station R

Santa Barbara Seismologic Station . SB

La Jolla (Scripps Institution Seismologic Station) . . IJ
Tinemaha Seismologic Station T
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.

P
P6
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SE ISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

BULLETIN
The SEISMOLOGICAL LABORATORY, Pasadena, California, is maintained and operated by

the Carnegie Institution of Washington and the California Institute of Technology as a coópera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside) ; at Santa Barbara (in coÒperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California); at Tinemaha, and at Haiwee, in the..Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles) "

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with recorded dot-and-dash radiotelegraphic signals sent in ordinary course from a
powerful transmitting station. This permits direct correlation of the minute-marks at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
O : 34' 08.9' N., l, : L18" 10.3' W., h:295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.

Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-
ing. (Cf.Bult.Seis.Soc.Am.,XV,1,1925).
a vertical-component short-period seismometer with oil damping and galvanometric-
optical recording.

Ttre constants of the short-period instruments do not undergo any significant
changes. The constants of the instruments of longer period will be given from time
to time when deviations from the values given below are significant.

Experimental seismographs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information concerning
these will be given when necessary.

fnstruments, and Constants (approximate).

Tolvltr

N_S

E-W
0.8 sec. | 2,800 | o.e-o.g

aa

0.3 sec. 5,000 I Critical

N-S | 6sec. 800 I 0.8-0.9

E-W | ,.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping and optical re-
cording;

Instruments, and Constants (approximate).

Tolv h

0.8-0.9N-S I 0.8sec. I 2,800

E-W | " I "

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \ililson Seismologic Station
(D : 34" 13.5' N., l. : 118" 03.4' W., h:]-742 m., Weathered granite.

Riverside Seismologic Station
O: 33o 59.6'N., I: 117' 22.( W., h : 250 m. approx.,'Weathered granite.

Santa Barbara Seismologic Station
O : 34' 26.6' N., l, : 119" 42.8'W., h : 100 m. approx., Ileav,v, boulderladen alluvium.

La Jolla (Scripps Institution Seismologic Station)
(D : 32' 51.8' N., l, : 117" 75.2' W.,h:7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
(D : 37'05.7'N., À : 118'15.5'W., h : 1180 m. approx., Basalt.

Haiwee Seismologic Station
O: 36' 08.2'N., l, : 117" 58.6'W., h: 1100 m. approx., Loosely cemented. tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice.

However, when measurements referring to local earthquakes are included P and S will be

used without index or subscript, as no attempt will be made in these bulletins to distinguish be-

tween E P*, and P", although such complications are often clearly indicated and are the subject of
study.

AMPLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.

SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds
For routine instruments of period 6 seconds
For instruments of different period analogous notation will be employed.

Mount Witson Seismologic Station. . MW
Riverside Seismologic Station R
Santa Barbara Seismologic Station
La Jolla (Scripps Institution Seismologic Station) .

Tinemaha Seismologic Station
Haiwee Seismologic Station H

fn general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.
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