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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a cotrdinated 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-
operation with the City of Riverside); at Santa Barbara (in cooperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in coéperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
codperation 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 cotrdinated 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
¢ — 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 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).

T, v h

N—S 0.8 sec. 2,800 0.8-0.9
E—W « « «

Z : 0.3 sec. 5,000 Critical

Bl ) 6 sec. 800 0.8-0.9
E—W « « «
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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).

;3 v | h
N—S 0.8 sec. 2,800 0.8-0.9
E—W 4 € ¢
/

The Station Constants follow.
Coordinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® — 34° 13.5" N.,, L = 118° 03.4 W., h = 1742 m., Weathered granite.

Riverside Seismologic Station
® = 33° 59.6" N., A = 117° 22.4' W, h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
® — 34° 26.6" N., A = 119° 42.8' W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® — 32° 51.8' N,, A = 117° 15.2' W., h = 7.T m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® = 37° 05.7 N, A = 118° 15.5" W., h — 1180 m. approx., Basalt.

Haiwee Seismologic Station
® — 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 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 codrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds . . . ..~ .. . . . . . . P

For routine instruments of period 6 seconds . . . ey i

For instruments of different period analogous notation mll be employed
Mount Wilson Seismologic™Station, . . ', . . . .". . . WU . . . 5 .. MW
Riverside Seismologie 8tatlon— . .~ — -+ . v s . s bR
Santa Barbara Seismologic Station . . PRGN . ") R e e e R S G
La Jolla (Scripps Institution Seismologic Statlon) RRC M BT e sl g et T
Timemaha Seismologic Sitddion . . . @08, . | .o ., ., BV, L . . ... T
Haiwed Belamologie-8tation- . - ' = . -5l Tl L L L LB

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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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a cosrdinated 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-
operation with the City of Riverside); at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History); at La Jolla (in coéperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 coordinated 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
® — 34° 089 N, A = 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 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).

T v h

N—S 0.8 sec. 2,800 0.8-0.9
E—W < = 84

7 0.3 sec. 5,000 Critical

N—8 6 sec. 800 0.8-0.9
—W . s L
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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).

T, A% h
N—S 0.8 sec. 2,800 0.8-0.9
E—W = * ¢
Z
The Station Constants follow.

Coordinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® —34° 13.5" N,, A — 118° 03.4° W., h = 1742 m., Weathered granite.

Riverside Seismologic Station
® = 33° 59.6" N, & = 117° 22.4' W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station

® — 34° 26.6" N., L = 119° 42.8° W., h = 100 m. approx., Heavy, boulder-laden alluvium.
La Jolla (Scripps Institution Seismologic Station)

¢ — 32° 51.8' N., L = 117° 15.2' W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® — 37° 05.7"N., . — 118°15.5' W, h — 1180 m. approx., Basalt.

Haiwee Seismologic Station
® = 36° 082" N,, A — 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 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 coérdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds . .~ . . . . . . . . . . . P

For routine instruments of period 6 seconds . . . . . . . . . . . . . . P

For instruments of different period analogous notation will be employed.
Mount Wilson SelsmologicStation, . . ' ., . | . ." . /. Wl O el w MW
Rivezshdo SeiamologieBtation- — . — = \— ¢ vty R
Santa Barbara SeismologidiStation .0805 . | a0 |, . . . R, . . .., SB
La Jolla (Scripps Institution Seismologic Station) . . . . . . . . . . . . . . oo R
Tinemaha Seismologic Station . . . (0B, . . .88 . .| . A=Y . . . . . . A E
Mubwee Selimelogie- Statlon—— |-« —— el ——— ] = et el

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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No. 1 PASADENA and suxiliary stations 1932
Sta- Ga CaPs | @ A ¢ |Focal
bgte tion s h n s | gec | mm d | depth HEERLLE
Jan b PX eP7 02 04 15 ¢ |normal |A = 6860 km (61.7°);
al% L2 59 0 = 01:5%:58
P6 eLE 19 49 USCES: 27°S 1l12°W
W e PIy 04 21 0 = 01:54:09
asW 12 48 JSA 3 25° 1ll5°W
R ePN 04 14 0 = 01:54:10
eSE 12 130
SB all Q4 21
T aPNE 04 B5
aSE 15 18 l
PN 04 29 |
Jan B P ePNEZ | 11 34 30 deep Caroline Islands 7
e 35 03
eg BB A7
iSyN 45 03
MW ePNE %4, 33
eSNE 45 04
R aPIE 34 33
SB ePlE %4 24
i ePllE 34 27
.Jan 6 P ePNZ 05 156 36 Solomon Islands ?
VA 166
i e PIE 15 49
el 26 05
ilE 26 28
H P A AT :
Jan € P e7 LY 05 30 o TS
Jan 7 P iPNEZ | 11 39 0% deep Probably Japan
p Yy aPid 39 08
R iPNE %9 10
SB ePNE %9 01
11 iPNE 5% 100
Jan 9 P iPNEZ | 10 34 10 d |deep Interpretation of phases by
iEZ 34 12 Mr.Benioff and Professor
ipPZ 35 40 Gutenberg, following F.J.
ipPPZ 29. .07 Scrase (Proc.Roy.Soc.,A,132,
ik 4 04 P.213)
eSN L s A = 87° (9700 km)
iSE 44 36 0 = 12:21.8 h = 0,06
isSEZ 45 47 Florissant gives:
eSS8% 51 06 h = 0.06, 11°5 170°E
MW iPNE g4 12
alj 34 14
apPN 35 42
eNk 44 05
isE 44 33
R ePlE sd. 15
ilE &L 0%
aSiE 44 40
5B APIE 34 08
af 4% 153
iSE 44 2
gl aPNE 54 Y2
iNE L SR U
el 43 4%
all 44 07
o2 _leswe | a4 s0] .
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No, 2 PASAIENA and auxiliary stations 1932
Sta- B Co- e I AT s a1
Datejtion Phase ___1_1__ 5 aTsec ot a _gﬁ_pil}__l ______ Remarksﬁ
Jan 13 | P iPRZ 16 25 52 ¢ normal?
Small surface waves
7 e PIE 16 25 33
el D 26
i ellE 25 53
T iPE 25 738 AlMinemaha) = 4910 km (44.2°)
iSE 32 20 0 = 16317:22
=l e B et H__P_.jr'_o__bg_b_l;__A_l_e_ui’:_:'L_an Islands
Jan 18 P iPNEZ A e i normal? Aleutian Islands?
W ePNZ 49 17
ST N S . o ol SO P I b oyl e
Jan 20 | P iPNEZ 02 40 51 d [ deep? | Destructive in Peru
i% 41 05 9°5 77y QO = 02:30:51 by
e’ 41 50 St.Louis and Pasadena
eSNZ 49 01 This appears too far north;
e’y 49 29 wihich,together with the
o ePB 41 03 absence of surface waves,
eSE 49 24 Suggests somewhat deeper
1 Dy el W) e (N focus than normal
Jan 23 | 1 elE? [ 18 30 34
ells 31 14
H elE _ B BT , 15 . B
Jan 24 | P ePZ (65 i e &, il normal | A = 9780 km (8g°) Probably
ePR1Z 04 00 39 | Solomon Islands
P6 | eE o7 22 ]
ePSE 08 56 , |
aSR1n 14 02 l
eSR2E 17 a2 |
elR 24 02 | I
LJ el 04 00 38 ‘
i ePNE 0 SO o [
H oPNE 57 12 |
ePRINZ | 04 00 48 , |
Jan 24| p iPNBZ [ 10 09 50 | deep
iz 10 o0s
1w aPNE 08 50
T ePlin 09 53
IR e O L M
Jan 24 | P iPNEZ |15 31 15 normal?| Shock or shociks raeported at
LJ iPF3 31 55 Seward,Alaska, (60°N 150°W),
g ePNE 30 b5 This shock overlaps the
eslg 36 00 nextj;origin probably in the
3¢ el 31 0% seme region. A(Tinemaha) =
ol 3330 km (30°) 0 » 15:24:37
Jan 24 | P iPlZ 15 2 4% Overlaps +he preceding.Fron
eNZ 32 59 St,Louis sZinemaha, and Pasa-
R ellE 31 48 dena, 58°f 152°y; 0~15:24:55
LJ e PIIE 31 55 A Pasadena) = 3630 km(32,7°)
T e PIE SLEees AlTinemgha) = 3400 km(30,6°)
esly 36, B3
an 41 09
E_ | omp B8 1 W N
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No. 3 PASADENA and auxiliary statioas 1932
$02- | e | G 0 o | ® [ & | 8 |ooal e
_Esf:_a_-.ﬁon __P.hff_ b m s )sec jmm | dldopth | ____.__R f"ffk.,s__,______‘..-._
Jan 26| P oP% 10, 16 10] normal | Approximately 40°N 130°W
eSNEZ 19 38 0 = 10:13.5
1 cPNR 16 13
SB eiNE 19 34
L el 15 42
el 16 08
eSNE 18 03
H oPNZ 15 30
e ] T R SRR e ) W Ghol L oA ORIy S sy Db
Jan 27| P OFNZZ | 17 35 15 | S
Jan 27! Px ez |19 51 @5 A
Jan 29 R iPNEZ 15 64 16 normal | A = 10000 km (90°)
PX (s /A 57 B9 0 = 13:;41:10
ePR1Z 58( 22 USCGS: 7°S 155°0
P6 183 18505, 15 0 = 13:40.9
erPsSs 06 24 3 S-Av VP8 1663
ez 10 241
63 3
el 22 40 | B0
1w oPN3 15 5L 48
R e PHE 54 X9
oSN 14. 05 08
SB (e U 15 5% 8L
LJ cPZ 5+ 21
oL 1470842
T aPi3 15 ‘b4 218
O - N ) 54 19 i Gl S e V1 o e o L
Jan 29 P iPNOZ | X4 200 18 Suporposcd on preccding,bub
mw cPNZ 20 20 not an aftershock. Surface
T oFo 1558 waves,if any,obscurecd by
) ¢ 20: 03 preccding.
H ¢3 M 2 SERENT (e () N8
dan 29| P iPNZZ | 16 52 14 normal | Probably 7°S 156°C
PX cZ 5 00
oLz 16 24 20 | 206
ey oPNE 15 B2 16
R cPNE 52 18
i cPIE 52 18
H cPIIE 52 18 L
Jan 290 P iPNGZ | 18 13 4e dcop?
jiAY) cPl= 13 42
R oPNE 13 44
P QPNE 13 &4
H oPR 13 45 ot
Jan 29 P cPZ 22 0l 25 doep?
ollZ 04 07
T oPR 01 30
N 01 45 _
Jan 30| P ed D3 R =52 normal
cLZ 17 B8
P6 cld 50 20
mw ol 1Y 55
e1)] 18 03
T 0B ... " 18 05
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Sta~- | . Gs O Mo ] A ¢ | Focal
Dat_ch_tion ih_-::sc h m__8 |scc |mm d‘_____d_g_}_ath - Romarics
Jan 30| P oPZ 0% 25 40 normal
small surfacc waves rocordcd
W CPHE__'|07 25 39
Jan 31| P oPNEZ |04 48 05 | Tnorma) |
small surfacc waves racorded
157 cPNE 04 48 10
LJ (o A8 07
e <o DR SR | B
Jan 31| P ePnZ, 09 26 20 normal | Approximatcly 40°N 130°W,
BX aZ 26, 54 0 = 09:23.6 by St.Louis,
cSa 29 42 Tincmaha,Pasadena,cte.
iz 20 45 Surface waves indefinitae.
MW o301 260 3x
R CONE g6 g
T ol £b: BY
ol 26 01
oIl 28 26
cll 28 38
2 Ty H ePR 26 08
oN 26113
Jan 31| P CchZ i6 14 10 normal
smoll surfoee wavos rocorded
MW | ot 46 34 STy

Horry O. Wood,

Research Associantu in Charga,
Charles F, Richter,

Assistant.
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SEZISNMOLOGICAL LABORATORY
CARNSGIE TNSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTZ OF TECHITOLOGY

With the issuc of this Bullcotin for January,1952, o numbor
of smell doparturcs from the standard form,uscd during 1931, have becn
introduccd.,

In vicw of inercosing intcrest in the considcrablo group of
carthquakes which oppoor to originatc at cxcoptionally groat dopths,
earc has boon tokon to saparctoe thoesc,when possible,from normnl shocks.
A column has been added, in which the notation "normal" or “deap!" is
cntorad for onch casc., Doubtful decisions arc duly questioncd; or in
vory uncorteain cascs the nototion is omitted.

It is rocognized thet crrors will occur in drowing such conclu-
sions from thc data of o limitcd group of stations, cspecially for the
smnllor or morce distont shocks. It is hoped, howover, that othor
investigators will find theso data of valuc. Corroctions, confirmations,
or suggestions will be wclcomed,

In overy instence surface waves,whon found,will bc roported
(ot the Posadens stotion only), oithor ae L or by an oxplicit stato-
ment. Omission of such roport will indicate dofinitely that normal
surface waves ore not found, The small waves of long period which occur
on scismograms of the larger docp focus carthquakos,such as that of
Jonuary 9, 1932, will ordinarily not be roportod.

Iccigions for doop focus orc bascd partly on abscnee of surfaco
wurves, but largely on the occurrcnce of the gupplcmontery rcflocted
weves studiod by Sernsc, and on the intcrvals botwoon times at tho
soverel stations.

A column has boen added in which "¢ or "d" indicatos that the
first motion at Pasadono was a compraosgsion or dilatation (rarofaction).

In the station colwm, P rofers to tho short-poriod instruments
(torsion horizontal, Bonioff vertical); P6 to the long-poriod torsion
instruments; and PX to the long=period Ronioff vertienl instrumcnts =-
all located at Posadona

Pasadonc, California,
Fobruary 20, 1932,
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History); at La Jolla (in codperation with the Seripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 coordinated 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
® — 34° 08.9' N., A = 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 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).

i A% h
N—S 0.8 sec. 2,800 0.8-0.9
E—W " " %
Z 0.3 sec. 5,000 Critical
N— S iy, 6 sec. 800 0.8-0.9
E—W i r &
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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).

i b A% h
N—S 0.8 sec. 2,800 0.8-0.9
E_W T “ “

The Station Constants follow.
Cobrdinates are geodetic positions referred to the North American Datum,

Mount Wilson Seismologic Station
® — 34° 135" N, A = 118° 03.4° W., h — 1742 m., Weathered granite.

Riverside Seismologic Station
¢ = 33° 59.6" N., A = 117° 22.4' W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station

® — 34° 26.6' N., A = 119° 42.8' W, h = 100 m. approx., Heavy, boulder-laden alluyium.
La Jolla (Scripps Institution Seismologic Station)

® — 32° 51.8' N.,, L = 117° 15.2° W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® — 37° 05.7 N, A — 118° 15.5" W., h — 1180 m. approx., Basalt.

Haiwee Seismologic Station
® — 36° 08.2' N, . = 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 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 codrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds . . . . . . . . . . . . . . P

For routine instruments of period 6 seconds . . . B S e 5

For instruments of different period analogous notation wnlI be employed
Mount Wilson Selsmologie Station. . . . . . |. . .. . o W8 | . ... MW
Biverside Selamologle-Btatlon— -+ - 5 s 0 oy —ar—— o e L R
Santa Barbara Seismologic Station . . MRV L o SRR o A e SR
La Jolla (Scripps Institution Seismologic Statwn) T T T et L N e SR T
dintmubs Selsmologlc Sfation . . 005, | sspd, | | 2 . . . o
R e NN MR e T T T e e e

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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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a coérdinated 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-
operation with the City of Riverside); at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History); at La Jolla (in coéperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the. Owens Valley (in
codperation 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 codrdinated 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. i0Rio& ooidud

PASADENA SEISMOLOGICAL LABORATORY , Central Station
¢ — 34° 08.9° N, A = 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 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).

| T Vi h
N—S8 0.8 sec. 2,800 0.8-0.9
E—W o 4 “

Z 0.3 sec. 5,000 Critical
_K S BE 6 sec. 800 0.8-0.9
E—W ' . | <
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AUXILIARY STATIONS
Bach 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).

s A% h
N—S 0.8 sec. 2,800 0.8-0.9
E—W i < “
Z

" The Station Constants follow.
Cobrdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® — 34° 135’ N., L — 118° 034’ W., h — 1742 m., Weathered granite.

Riverside Seismologic Station
@ — 33° 59.6’ N., b = 117° 22.4 'W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
® — 34° 26.6’ N., L — 119° 42.8' W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® — 32° 51.8' N., A = 117° 15.2° W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® — 37° 05.7" N., A — 118° 15.5" W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station

® — 36° 08.2’ N., A — 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 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 cotrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 seconds . . . . . . . . . . . . . . P
For routine instruments of period 6 seconds . . . st i Pe
For instruments of different period analogous notation wﬂl be employed
Mount Wilson'Selsmologic Station... . . . . . . o « o of W= L . . . . MW
Rivialde Selmsolasie:Station— |~ = T T T T s T e T o R - e R
Santa Barbara Seismologic Station . . - N AR PRI . IRREND | 0010 T s
La Jolla (Scripps Institution Seismologic Statum) R G ke e ey o | 1853 A g e £ !
Themaha Selsmologle ®tiidn . . . 908, [ 98B0, | L G S0 4 v s sl e T
T e B el RN [ i i [ 5 S & AR PO G - ¢

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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No.5 PASATENA and auxiliary stations 1932
Sta~ Ge. Co T. T A ¢ | Focal
pale tion Fuhae h m_ 8 |sec | mm 1d depth Romarke
Feb 2| P iPNEZ | 07 10 47 c | deep
W ePNE 47
T iPE 5%
B AENE:. 5 Cacm g L W SRt I M
Feb 3| P ePNEZ |06 23 36 normal | A = 2420 km.(39.8°)
PX ePR1Z 26 19 0 = 06:15:54
YA 28 B2 USCGS: 19.3°N 76.0° W
Pé eSN 29 48 0 = 16:15.8
en 53, D3 JSA 3 19.2°N 76°W
eLE 59 26 20 0 = 06:15:51
I ePlE sy b Destructive in Santiago
R ePlE B4 de Cuba
SB iPNE 55
LJ ePN 26
eSH 2GEED
T iPNE 23 42
isw %30 00
He ePl 2% 46
eSH 29 53
Feb 3| P iPNEZ |O7 46 19 d | deep
ellEZ 4 52
iSHE 56 01
MW e PIfE 46 20
eSE 56 01
R ePI'E 465021
elll 48 09
SB eSHE 56 08
LJ ePl 46 22
ell 29
eSN 56 08
1) iPNE 46 12
ellE 55 45
eSK 53
H ePNE 46 &
eR 53
en AT 52
eSE 55 56
Feb 3 §2 ePNEZ |09 R4 56 ¢ | normal%
eZ 25 05
ed 12
MW e PR 24 56
R ePE 25 01
L ePNE 25 10
H ek 05
Feb 5 iz) e? 04 44 25
P eNE ____MEA_
Feb 13| P IFNEZ 18 29 17 deep?
T elNE 18
H ek K
Feb 13 PX ePZ 19 ‘26 i3 normal?
T el 11
H el . 15
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No, 6 PASAIENA and auxiliary stationg 1932
Date I-:ta- Zhage Gs 04 Do B 'AT = T;f‘oc?.] Remarks
oL L LR m 8] sec | mm B Ty o e
Feb 16| p ePNEZ | 14 00 <1 r’c normal | A = 8440 km (76.0°)
iNBEZ 51 0 = 13:48:48
aIR}7E 05 35
R iS2 A0 o USCGS: 14°S 179°yw
Pé el il 16 0 = 13:48,9
elE 23  50[ 30
R ePn 00 46 JSA : 1%°8 1g0°y
SB eE bb 0 = 13:48;:50
iN 01 24
T ePNRE 00 53
ey N L R 2 8
Feb 17 P iPNEZ DE-S05 STt ¢ |deep
I iz 51
R ePyd 16
LJ & PNZ 26
T iPV2 02 58
H ey 03 _C_}_g_ =l =
Fel 17l P eLZ 16 15 30 normal |Zmergence very indefinite
i LY ef 38 Emergence very indefinite
st ®. lex 35 JSA:13 °N71%0.0516:06:37
Feb 19| P iPIEZ | 05 37 29 d | deep?
R aly 31
T iPNE 21
= H is Sy e
Feb 20 P ifVEZ 09 15 49 normal?
M .l iem 36 o
Feb 21| p ePNEZ | 01 41 05 deep? Probably South Pacific region.
iz 7 Azimuth roughly 225°
R ePIE 07
SB e PR 03
T iPNE 14
_ H e PNE SRS 3.3_1
Feb 21| P iPNEZ [ 01 46 35 ¢ |deep? |Azimuth roughly 280°.1crth
iz 47 0C Pacific,
R ePll® 46 138
SB iPy 30
P aePIR 33
-t 8l | s e o e e
Feb 21| P iZ 11 48 &¢
7 an 55
LT O T D 52
Feb 25| p eZ 00 32 4| 10 Tmal SRR SRS
iz 33 6
PX e?7 34 50
iz 35 020 | |
i% 38 09 |
P6 elLa? 52 00| 20
LJ ell 32 49
el 33 15
iy el 33 08
ell 35 15
H ellB 33 11
ek °6. 13 | .

= et -_‘-—--‘-———-—‘-—-.—--—
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No. 7 PASATENA and auxiliary stations 1982
Date Sta- Ssn Ga O T 44 A ¢ | Focal ;
tion h m s |sec |mn | d| depth Romarks
Fsb 23 P iPI3Z 20 24 02 normal
P6 all 52 18 20
R ePl= 24 07
SB 123 2010] 0l
LJ iPNT 07
T oPlTS 09
H aPN3 09
Feb 27 P iPNZ 039 .01, 103 d | deep
iNEZ o3
R o PI3 00
oliB 30
LJ ell 00 5%
T ePNS 01 14
ell 46

Harry 0. Wood,

Research Associate in Charge.
Charles F. Richter,

Assistant.,
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PUBLICATTONS —-SZTSIOLOGICAL LLBORLTORY LIST

Certain papers surveying the scismic status, stating the problom and urging
the ostoblishment of scismologic raoscorch in California, werc vublishod prior to the
incuguration of this work by tho Carncgic Institution of Washington in 1921,Soveral
othcr papers bearing on the work in ons way or anobhor woro published lator while
the program was gcetting under way. Distribution of these papers was incomplcete.
Separate reprints of most of thosc are still available, in soms e¢ases in considerablo
numbcr, in othors o few co.ics only. So far as available copics of those papers will
be furnished upon request as long as the supnly on hand permits. The following list
anumoerates thosc papors:

1) California Darthquakes - A Synthotic Study of Recorded Shocks,
Bull.Scis.Soc,Amor.,VI,R2-3,55-180,1916.

2) Thce Zarthquake Problem in the Wostorn United States,
Bull,.Secis.Soc.imor.,VI,4,197-217,1916.

3) The Study of Zarthquakos in Southern Californin,
Bull.Scis.Soc.fmor.,VIII,1,28-33,1918,

4) On a Piszo-cloetric Accolorograph,
Bull.Seis.Soc.Amor.,XI,1,15-57,1921.

5) "Regional" versus "World" Scismology in rclation to tho Pacific Basin,
Spoe.Publ.Bornice P.Bishop lHuseum,ljo.7,378-391,1921.

6) Somc Considcrations Touching on Isostesy,
Bull.Gool.Soc.Amer, ,XXXIII, 303-~316, 1922,

7) Barthquake Reports, Bull.Scis.Soc.Amer.,XIV, 1, 60-68, 1924.

—— ——

8) A Torsion Scismomcter, Journ.Opt.Soc.Am.and Rov,Sei.Inst.,VIII,
No.6, 817-822, 1924.
9) Description and Theory of the Torsion Scismometor,
Bull.Scis.Soc.fmor.,XV,1,1-72,1925.,

o e o

10) The Practical Lesson of the Sante Barbare Zarthquake,
Aisllied Architects issoc.Bull., hugust 1, 1925.
11) ldercsecisms in North imerica,
¥ Byll.Seis.Soc.fimer.,XXI, 1, 1-24, 1931,
12) A Study of Blasting Rocorded in Southern California,
Bull.Saeis.Soc.Amer.,XXI, 1, 28-46, 1931.
13) Operating Frogueoncy of Reogoncrative Oscillatory Systoms,
Proc.Inst.Radio Sngrs.,XIX,7,1274-1277,1931.
14) Recont Darthguakes ncar Whittior, California,
Bull.Scis.Soc.imer.,XXI, 3, 183-203%, 1931,
15) On Supposed Discontinuitics in the Mantle of thoe Zarth,
Bull.Scis.Soc,.4imor. ,XX1,3, 216-222, 1931,
16) Pscudoscisms Causcaiby Abnormal Audibility of Gunfire in California,
Gerlands Beitrlge zur Goophysik,XXXI,155-157,1931.
17) sufbou und Temperatur der Stratosphéirae,
Gorlands Beitrdge zur Goophygik,XXXII,87-94,1931.
18) lodified lMercalli Intensity Scalec of 1931,
Bull.Scis.Soc.himer. ,XXI,4,277-283,1931.
19) IDarthquake of January 28,1931,3ull.Scis.Soc.hmer.,XXI,4,284,1931.
20) Travel Timc Curves at Small Distances and ave Velocities in Southern Calif-
ornina, Gerlands Beitrtéze zur Geophysilk,XXXV,1,6-45,19%2.
21) Mit welcher Gennuigkeit l#sst sich dic Schallgeschwindikeit in der
Sktratogphilire findon? Gerlands BeitrHge zur Geophysik,XXXV,1,46-50,1932.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History); at La Jolla (in codperation with the Seripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 codrdinated 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
@ — 34° 089" N., A = 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 short-period seismometer with oil damping and galvanometrie-
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).

(2 v h

N—S8 0.8 sec. 2,800 0.8-0.9
R p ¥ “

Z 0.3 sec. 5,000 Critical

N—S |  6sec 800 0.8-0.9
E—W £ i ;
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AUXILIARY STATIONS
Each of the auxiliary stations has equipment as follows:

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

Instruments, and Constants (approximate).

Ts Vv h
N—S 0.8 sec. 2,800 0.8-0.9
E—W “« « “

The Station Constants follow.
Cobrdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® — 34° 135" N, A = 118° 03.4° W., h = 1742 m., Weathered granite.

Riverside Seismologic Station
® — 33° 59.6' N., A = 117° 22.4’ W, h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
® — 34° 26.6' N., A = 119° 42.8' W, h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® — 32° 51.8' N,, A = 117° 15.2' W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station

® — 37° 05.7" N., A = 118° 15.5" W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station

® — 36° 08.2" N, A = 117° 58.6" W., h = 1100 m. approx., Loosely ecemented 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 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 codrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 08 seconds . . . . . . . . . . . . . P

For routine instruments of period 6 seconds . . . T e

For instruments of different period analogous notation w1ll be employed
Mount Wilson:Seismologic:Station. .. . . . .« © o o o o o o Wm0 NN
Riyermde ORI NG| s T s e e T T e s T e LR
Santa Barbara Seismologic Station . . L e R e R i ¢ (G
La Jolla (Scripps Institution Seismologic Statlon) Rt . | P D 4 o R T A
Timemahi Seismologic Staditn . . W&, .\, 9888, _ . 8-W b oo ol
T T L e e T v SRR RS - |

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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No.8 PASATENA and auxiliary stations 1932
_ | Sta=- Ga. G T, - ¢ | Focal
Datul_tioﬂ Phase Wl e d | aepth Remarks
Mar -3 P e PNZ I9. X5 48 normal?
MW ePNie 49
R ePN® 48
LJ iPNE 42
i iPNE 14 00
H ePNE 130 B
ar 2 P e? 12 @0 29
T (=34 45 t
Mg "2 [P iPNEZ | 17 43 46 normal | Probably near 43°N 126°W.
Mi | GPNE 47 j
T iPNE 25 ;
all 44 52 ;
el 46 09
H ePNE 43 34
el 45 24 |
cLlNE 46 49
Mar 6| P ez i o e oY Ll I decp?
i% 521 1%
T e 51 14
el 52 14
Mar 6 P ePNEZ | 12 05 44 deep?
T ePNE 50
H cPR 49
lar 8 2 iPNZZ 02 42 04 deep?
Har B | P oPNBZ | 03 24 15 dcep?
iZ 30
1w ePl3 16
R cPR e
SB eN 20
LJ oPN 21
gy cPh 16
H ePN® 16
Mar 8| P oPNZZ | 04 37 57 normal | A = 4940 km. (44.5°)
oSN 44 41 0 = 04:29:38
small long waves rocorded Probably Alcutian Islands,
mw cPNZ= 04 5% 5% about 51°N,, 176°W.
aSND 44 40
R aPN2 38 06
eSN 45 01
SB oSN 44 25
LJ orN 38 07
cSN 45 20
T oPNZ 3% 43
isE 44 15
H ePNE I 4
aS=E 44 30
Mar 8 P cPNEZ s TR BT normal
small indefinite surfacc waves
VAT o2 b A S R g
R e 24
i cPNS 30
H ¢PNB 24
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Ho. 9 PASADENA and auxiliary stations 1932
I
i Sta- Ge Oa s T A ¢ | Pocal
Dafi_ tion | Fhase h m s |sec |mm | d |depth Remarks
Maxr 9 P ePNZZ | 02 B3 56 normal?
My oPND 55
R chNi 54 02
SB (1:H 55 46
JU cPR 25
H cPNE 34
lMar 10 B cPrNZ 0 T S 0 R normal
oLl 59 .5
T el o1 0L
H (2] 20 5%
Mar 10 | P cPNZ 25 06 582 decp?
cN 07 40
i e3 06 53
T e2NE QY = 1g
oSN 16 20
H cH [ I
Mor 12 T iPNZ 12 59 20 normal?
MW epPN®E 23
orNT 33
Mar 14 | P iPNZ3Z |04 09 33 ¢ |normal |USCGS: 20.5°N 109°¥
cll 2 2n 0 = 04:05,8
eLZ 43 J S A: 20.5°N 110°W
Pb6 cLN 14 40 " 0 = 04:05:38
MW aPN3 09 35
el 32 S
R CPN 09 28
olN e Al
in 15 —on
SB c2NGE 09 4%
(6304 AELT e
olN 10
LJ G2NE 9 12
oLE L Ll
T oPNE 10 05 Tincmaha: A = 2080 km(18.7°)
el 15 @8 0 = 04:05:42
isSE 34
H iPNE 09 52
cSh 13 09
Mar 14 P iPNRZ 2o sl v ah ¢ |normal |USCGS: O7°N 73°W
surfacc waves recorded ] 0 = 22:42:34
M irR g 5L, 44 J S A: 09.,5° 74°W
eSNH 58 50 0 = 22:43:00
R e PNE 51 41
eSE 58 44
LJ iPNE Bk 95
iSlE 58 87
T iPNE 51 55 TinemchaA = 5530 km(49.8°)
iSNE® 59 11 0 = 22:42:56
B erk 5L 49
esSH 59" 104
Mar 16 | P eNEZ 104 45 18
smll surface waves recorded
M el 04 450 1%
R (<3 21
LJ AN 18
14 ePNE 11
H af . 4

-
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o, 10 PASADENA 2nd auxiliary stations 1932
Sta=: { . Gs Ca Taif 7 A C | Focal
Date l4jon | ¥02%¢ | n m s sec |m | d depth Remarks
Iar 16 7= iZ 05 - 38- 13 Interpretation doubtful.
iz 52 Bither two shocks or one
T el 23 deep focus shock.
elis %29 04
H el %8 21
ell 39 01
Har 19 | 2 iPAEZ (11 12 13 d | normal
iN 2e 59
6 ell 34 00
MW e ’NE 12 15
R i2NE LY
LJ iPN= 21
g ariia 10
inm 22 35
H iPNE 12 14
eNE ee . S
Mar 19 re ePNBZ | 23 23 19 normal
small surface waves recorded
ar 221 2 ez 34 10 54
T ellE 51
Maxr 23| 2 eTNZ 14 19 36
) ePNE 55
H eN 55
Mor 25 | T eRBZ el 41 62 normal?
w el 48
T el 39
H all 57
Mor 26 | P ePNEZ | 00 01 52 normel |Overlaps the following shock.
M arNE 54 Surface waves not identified.
R ers 57 Mpicenter probably same as
iSE? 07 bi the next, in which case:
SB iPNE 01 52 0 = 23:54:%8
LJ ePlE 02 09
T oPNE 0l 5%
iB 36
H iPN 0l 42
ar 26 o iPNEZ 00 05 33 normol | A = 4060 km (36.5°)
iSE 31 A 0= 23%:58:19 |lnrch 25)
P6 iLE 14 05 25 USCGS: 63°N 155°W
M el 05 41 0 = R3:58.5
isSNE 11 20 J 8 A: 61l°N 1sl1°%W
R e2N 05 36 0 = 23:58:29
eSNE 11 2% Alasko. Damage reported
SB iPN 05 31 about 63°N 149°V.
LJ erN® 49
eSE i 15 R
e iPNE 05 15
iSNE 16 43
H iPN 05 22
% eSN 10 58
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No. 11 PASADENA and auxiliary stations 1932
Sto=- 3 5 Can s T A ¢ |Focal
Date ¥on rhase h s s | sec | mm | a |aepth. ’__*Eﬁmarks
liar 26 i34 el ) o R 72 M 2 normeal
iZ 3 !
A 13 4%
26 elLB 45 25
el 51 32| 20
R el 305 4L
T en 1100
Mar 28 r el 00 b4 54 norianl?
i eNZ 54
elNE 51_;%2_
Mor 28| ° eNZ 04 25 26 deep?
iNEZ 26 16
T eNE 02
eNE 32
Iar 29 ¥ el’NEZ | 00 27 09 nornal
reds) elE? 50 50
I erNE 2% 10
R epPND 17
LJ elNZ 42
™ .- | ePND 26 42
eN 52
elN3 Z0 . 46
H el 26 B3
ell 50 23
Mor 29 P ePN2Z | 03 50 16 normal
MW eN 13 :
R el 23
LJ erlis 55
T elNE 49 45
H eN 50 02 Ay
Mor 30| P irN2Z |15 & %8 deep
i7z 52
M elNE 39
T elBE 40
H el 48
Mar 51| P ePlEZ | 18 57 06 normal?
M er'NE 07
R erN 09
T e’s 56 45
H e PNE 51

Harry 0. Wood,

Research Associate,in Charge.

Charles F. Richter,

Assistant.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in cobdperation with the Santa Barbara
Museum of Natural History); at La Jolla (in codperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 cobrdinated 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 couirse 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. .

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily. .

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

® — 34° 08.9" N., A = 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).

Instruments, and Constants (approximate) ;

g b3 \'4 h
N—S 0.8 sec. 2,800 0.8-0.9
E—W - - X
N—S 6 sec. 800 0.8-0.9
E—W o ~ ot

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,=0.5 sec. Damping critical or slightly less;
galvanometers: (1) T,=0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

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 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.

e

—
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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); -

T, \% h

N—S 0.8 sec. 2,800 0.8-0.9

E i W i i [

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less;
galvanometer: T,=—=0.2 sec. Damping critical.

The Station Constants follow.
Coordinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station

¢ — 34° 13.,5’ N., L = 118° 03.4° W., h — 1742m., Weathered granite.

Riverside Seismologic Station

® = 33° 59.6" N., L = 117° 22,4’ W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station

® — 34° 26.5' N., A = 119° 42.9° W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® —32° 51.8' N, L = 117° 156.2" W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® —37° 05.7 N., L = 118° 15.5" W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station _
® — 36° 08.2" N., . = 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

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 between 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 cobrdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second . . . . . . . . . . . . . . . P

For routine instruments of period 6 seconds . . . o L P -

For instruments of different period analogous notation w1ll be employed

For routine vertical component, galvanometer period 0.2 second . . . . . . . . P

For routine vertical component, galvanometer period 10to14seconds . . . . . PX
Mount Wilson Selsmologie Station ..iiits waiomrell « s88- S0 T. ([} setetsmonpiing - - MW
Riverside Seismologic BREON [yuitinn santomald sss bl of 0f— T8} = : o 3 0w = b R
Santa Barbara Seismologic Station . . . or bea st Swis i s pag s il DR S
La Jolla (Scripps Institution Seismologic Stat,lon) S R SRR iy NS s R L T
Tinemaha Seismologic Station . . . . . . . . . . . . . Si(eofleate sk s iay Gl
Harwee SaamelDEie BIREIOMC . . oo o e o r s s S b b s ki IR LY

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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Page 12 PASADENA and auxiliary stations 1932
S ST RS S B R T TR T
_Df'_e_‘_t_i_o_g__ Ph""i?______l}__ _m_ 8 [sec |[mm d |depth S
Apr. 3 P irNEZ 20 bk . 59 ¢ |normal?
) ePlE 5
T ePlE 50
H e PNE 41
Apr. 4| P ePNEZ | 19 ‘28 20 | c |deep! |[Clear and characteristic
iNEZ 22 case of deep focus.Accord-
iz 30 ing to Prof.Wadati 30°N.,
iSNEZ 38 05 141°E.,approximately.
MW iPNE 28 22 0 = 19:17, h = 300 km. or
el 29 BY more.
eSNE 38 04
ik (0]23
R iPNE 28" 24
eSNE 38 07
SB iPNE 28 20
eSNE o7 BB
iSN 55
LJ ePNE 28 2%
iNg 29
el 30 05
eSE 38 10
iSN 13
iE 16
T iPNE 28 17
iSNE 37 b5l
H iPNE 28 A7
eSE o & e >3
iSN 58
Apr. 6| P iPNEZ | 13 06 21 ¢ | deep
iz 24
MW ePN 21
T iPNE 5
H iPNE AR
Apr, 8| P ePNZ T2 OS5y normal
P6 elE s
7 eNBE 04 53
H ek AT
Apr,10| P eNEZ 06 54 03 May not be seismic.
Apr.13 | P eP2 00 05 39 normal
ePNE 41
eSE 16 10
Pé eLE B4 25
Mw ePNE 05 40
R ePNE 47
eSNE L6 15
Y ell 05 4%
iSNE 165 kR
H ePlN 05 B3
iSE 16 12
Apr.14 | PX eLZ 02 14 15 normal
Apr.l6 | P eNEZ 0% 0D 58 normal
P6 el 08 38 13
M eN 01 00
R eNE 00 39
i ePNE 01l 08 5
H ePN 00 58
Apr.22 | P iPZ 05 17 22 c Possibly two shocks. ¥
ez 20 738
iz 21" 02
a7 25 Bo6
MW el 20 45
en I 52
(Continued on Page 13)
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No.13 PASADENA and guxiliary stations 1932
Sta- G B i A ¢ {Focal
= a Remark
O R W R mn | & [depth S
Apr.22( (Continued from Page 12)
R e 06 20 34
T el 17 18
ell 40
el 20 28
ell 39
H el 0 I
eNE 20 733
Apr.24| P iPNEZ | 06 13 27 normnl | Long periods (L) vprecede
¥ P6 ilE 15 23 | 30 sho?ﬁppericds at Pasadena.
PX es L 2 J-S5 A: 26°N ll2°w
i ePNE 1% 53 0 = 06:10:59
aLN 15 -« 4%
R ePNE 13 26
eLNE 15 45
SB ell 13 38
LJ ell 08
eSNE HaE
1% iPNE 14 02
eLlN 17 38
H e PNE 13 51
allNE 17 04
Apr.25| P iPNBEZ | 17 59 4p d |deep
.MW el 42
R alNBE 43
Apr.26 S iPNEZ | 08 06 26 ¢ |deep
iz 4l
asSN 16 02
Mw ePNE 06 26
R ePNE 22
LJ ePNE 18
elNE 31
i ePNE 39
eSlE 16 26
H en 34
iN 38
eSNZ 16 NES
Apr.29 | P ePN= 18 26 48 normal ( Probably Aleutian Islands.
mw ePNE 50
aSh o5 22
R ePy 2y 08
LJ eN 26 54
el 000
eSNE 0% B3
T e PNE 26 36 L= 4740 km, (42.7°)
iSNE 33 08 0 = 18:18:31

Corrections to previous reportg:

For Feb, 3 04344, read 12:44
19 05:37, read 13:37

Mar. 6 10:51, read Mar. 4 10:51
23 14:19, read 12:19

Note: With this isgsue of the Bulletin

sheet of information.

Harry O, Wood,

is enclosed a revised issue of the printed

Research Associate in Charge,
Charles F. Richter,

Assistant.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in codperation with the Seripps Institution of Ocean-
ography of the University of California); at Tinemaha, and at Haiwee, in the Owens Valley (in
cobperation 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 codrdinated 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 c?f the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily.

The constants of these stations follow,

PASADENA SEISMOLOGICAL LABORATORY Central Station

¢ — 34° 08.9' N., . = 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).

Instruments, and Constants (approximate) ;

; s h
N—S 0.8 sec. 2,800 0.8-0.9
E—W “ ;e «
N—S 6 sec. 800 0.8-0.9
E—W “ « “

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,=0.5 sec. Damping critical or slightly less;

galvanometers: (1) T,=0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

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 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.
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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);

T, A h

N—S 0.8 see: 2,800 0.8-0.9

E =) W [ i ‘i

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less;
galvanometer: T,=—0.2 sec. Damping critical.

The Station Constants follow.
Cobrdinates are geodetic positions referred to the North American Datum,

Mount Wilson Seismologic Station

® — 34° 135’ N., & — 118° 03.4' W., h — 1742m., Weathered granite.
Riverside Seismologic Station

O — 33° 59.6' N., A — 117° 22.4° W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
® — 34° 26.5’ N., A — 119° 42.9' W., h — 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station) 3 :
@ — 32°51.8 N., . — 117° 152" W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station _

® — 37° 05.7 N., . — 118° 15.5’ W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station

® — 36° 08.2 N., A — 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

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 between 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 codrdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second o

For routine instruments of period 6 seconds . . . . . . . . . . i 22

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second NP

For routine vertical component, galvanometer period 10 to 14 seconds . PX
Mount Wilson Seismologic Station . el . gon. S0 T, (D) seetloptonawiny . . MW
Riverside Selamologle Station 1ioiiiro wrigaes ok ML ot 0E=T.08 « & « & % o . - « B ’
Santa Barbara Seismologic Station . iy . SB
La Jolla (Scripps Institution Seismologic Station) . P \
Tinemaha Seismologic Station i o 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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No.l4 PASADENA anc auxiliary stations 1932
T bj
Sta-~ | G.CePet ™ | A [c|Focal
Dexts tion G h m 8 lsec |mm ad | depth BETEy
May 1 P ez e M R SRR 1 normal
eNBE 44
ellEZ 17 06
eNZ 24
iz 34
P6 elE 18 45
1y eE 1559
iN 17 19
R eN 12 57
iNE 17 04
LJ el 15 12
eN 16 41
il 59
T iPNE 14 00 A = 1200 km (22°)
eSNE 3g 11 0 =19:19:01
H ePNE 13 53
eSNE 17 .53
Moy 2| P ePNEZ |16 03 06 deep?
R ePlE 09
T ePlBE 7
H iPNE 15
May 5| P iPNEZ |04 22 46 c | deep
PX e% 26 00
MW ePlB 22 45
SB ePNE 40
LJ iP® 53
T iPN 38
H ePs 40
iNE 42
May 7| P aZ T A
May 8| P iPNEZ |19 33 29 c | deep
eZ 34 07
MW ePNE 3% 29
R ePNE 25
SB ell 31
iB 44
LJ ePNE 21
T ePNE 41
H ePd 27
May 10 | P iPNEZ |12 05 Q7 c | deep
ez 46
MW ePNE 08
R ePNE 03
LJ ePNE 04 59
T iPNE 05 18
May 11 | P ez 07 05 " 36
MW eg 41
i el 31
May 14 | P ePZ 13 25 '36 normal | USCGS: 03°N 129°®m
iNZg £9: 55 0 = 13:11.53
iZ 46 J S A: 01°N 124°E approx.
elLN Y G 56
PX iPZ 25 -5k c Surface waves large.Phases
iZ 48 inter reted on basis of
iz 89 97 A Pasadena }=12450 km (112°)
iPR1Z {3 B8

continued on page No.l5 -
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N2, 15 PASADENA and auxiliary stations 195
Sta- G @ .U A ¢ | Focal
Dabe lijon| Fha%e | 5 4 4 !sec mm !d| depth Remarks
- - = - continned from page 14 = - = =
Vay 14 | PX iPR2Z. |13 33 0OF Phases about 13:29:40 may be
iPSz 39, 4% P of another shock,possibly
iZ 40 04 deep.
iz 49 Damage reported in North-
P6 ePE 25 57 eagtern Celebes.
iPRI1E 30 24
eScPcSE 36 Q7
iB 38 g
ePSE 39 47
iE 40 02
el 44.3
el 45 05
eSR1E 58
P12| iN 30.5 P12 refers to experimental
iSR1N 46.2 instrument at Pasadena,
il 56.6 period 12 seconds.
iN 3y A i 55
iLN 14 03 14 67
W ePE 13 25 42
el 29 39
el 30 24
R ePN 25 4b
e 29 48
LJ ePNE 256 54
iNE 29 48
iNE 30 40
T ePE 25 B4
iNE 29 38
H ePNE 25 39
iNE 2939
May 17 | P iPNEZ |13 15 20 deep?
e 41
T el 1703
H eNE 15 20
el 1T 05
May 18 | P ez 190 13 00 normal?
MW ek 09
eN 19
Ay el 13
eN 24
H ek 13
ell 28
May 20 | P iPNEZ |09 47 17 c | deep
Mw ePNE 18
R ePlE 19
n ePN 27
H iPNE 26
May 21 | P ePZ 10 16 5l ¢ | normal { USCGS: 13°N 88°7
iPNEZ 54 d 0 - 10:10:11
ePR1N 18 12 J S A: 13.8°N 88.,5°%
iPcPR 19 27 0 - 10:10:17
el 21 54 Destructive in San Salvador.
eSNE 22 16 PcP,ScP,ScS,extraordinarily
;chZ Sg 8; large and sharp.
iScSNEZ 27 09
P6 iLNE 00 35
JUA iPNE 16 53
eSh 22 16

- = = = continued on page 16 = ~ - ~
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No.16 PASATENA and auxiliary stations 1932
Poate 1588~ | phooae e tilts T A ¢ | Focal Remazls
son h_m_ 8 jsec |mm | dfdepth |
- = = - continued from pags 15 = = =~ =
May 21 | R ePIE 100 16 47
iNE 27 07
SB ePn 17 04
iNE 27 16
LJ iPNE 16 43
illE 27 02
i ePNZ 1007
iNg 2 I
H erN 170
el ! L
Moy 22 | P ePHEZ |11 41 09 normal | Region of Fiji Islands
i% 10 (using date of Washington).
P6 el® iz 12010 | -X4
MW elE U el O I 1,
R e P il
elN 50 66
LJ elE 41 04
T iPNE 21 A = 8520 km (76.7°)
eSN 51 10 0 = 11;29:23
o e FNE 41 17
May 22 | P ePNZ 22 46 28 normal | J S A: 14°N 88.5°W
Nw ellE 70 0 = 22:40:04
R ell 56 48
T elNE 46 44
el 57 04
H el 46 3%
May 26 | P iPNEZ |16 21 08 c | deep! |USCGS: 16°5 173°E
iZ 11 0 = 16:09:33
iNEZ 24 J-SAs 257 180°%
iz 30 0 = 16:09:40
ePPE 24 52 Pasadena phases intorpreted
izt 26 16 on basis of A= 9100 km.,
el 30 41 (82°), h = 0.09 or slightly
el 55 i greatar.
eN 59 Zspecially in the vertical component,the
eSNE 31 08 g?eliminary phases are recorded at Pasa-
el 52 ena with amplitudes in excess pf those
eSPZ 32 03 for-most previous distant shocks,which
oS P o7 indicates excep?ionally great energy.
. Except for amplitude the seismograms
PX iPZ 21 08 closely resemble those of the carthquake
i% 1651 of 1931,0ctober 18, 04h G.C.T. Thc re=-
iZ 13 ports of numerous stations for this Oct-
17 26 ober shock are quitc consistont with an
23k apicenter not far from that assigned by
ipPZ 23 51 tho U.S.Const and Geodetic Survey to the
ez 24 19 May shock. This is distant 81°45" from
isPZ! 29 Posadena. The distance from the cpicenter
i% 43 given hy the Josuif Scismological Asso-~
oSNE 21 09 ciation is 81° 56'. Comparison of the
i% 17 components shows that the whole motion
iSPZ 32 05 cbout the time_of the S phasc was pol-
76 e 21 08 a?izod nearly in the plane of propaga-
e 15 tion. The phgso gS at Pasadena is very
iNE on large,exccoeding SS both in period and
. registerod amplitude. Surface waves
;EPE gg 22 are indefinite or cbsent.
il 31 00
iSNE o7

----- continued on page 17 = = = = =




@mnal From the ISC collection scanned by SISMOS :

Seismological
Centre

Ne.l7? PASADENA and auxiliary stations 1932
Bto- | g g A [o]| Pocal]
Y tion %“?sa < lsoc [:mn d | depth Homaxize
= = = o gontibued from page 16 = = = =
ey 26 | P6 iN 16 31 35 '
iSPN 52 of
iR 34 38
isS® 36 10 | 25113
issz A ]
M a PN 21 09
iw 26
iNE VIR T,
R ePIE 21 10
ilE 20
iNm 30 46
iz 59
iNE 3134
eN® 32 09
el 25 25 50
SB iN 210 30
iE 24
iNE 50 bl
T ilNE 21 19
cE 30 52
iN 31 29
H oFRE 21 20
iR 29
cE 31 04
May 26 | P iNZZ 16 58 BY deep?
iZ 39 07
iNZ 34
Mw cNE 34
R clN 25
alo 31
4 chl 23
H (610} 4
May 26| P ikZ 16 4% 10 deep?
allZ 39
ez 49 59
MW eNg v 39
R eN 28
T alNB 39
H (<X 12
Iy 26 P iNZ 17 08 00
T (o1 10
B ol 27
Moy 26 | P iNz 18 46 20 decp
R eNE 22
T ol ae
ell 29
H ol 29
Moy 26 | P iPNEZ |22 33 22 d [docp s
eN 43 08
my IR 33 25
cli | 43 10
R GPIE S5 =25
clil 43 00
SB cPNE 35 23
eN 4% 02
) cPNE 33 B33
elil 45 07
H oPN 33 33
e all 43 08 :
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No.18 PASADENA,LOCAL SHOCKS Avgust, 1932.

Data] 2.5.T. Lat. | Long. [Q[.M [ Remarks

51 [02:18:41] 34 7118 ?|D| 1 |Los Angeles district

31 |02:23:35| 34 ¢ 1118 2|D| 0 |Los Angeles district.

31 |03:11:26| 34 ? {118 ?|D| 0.5|Los Angeles district.

31 | 04:25 34 7 (118 ? | D| 0.5|/Los Angeles district.

31 |09:05:42| 34 2118 2 |D]|1 Los Angeles district.

31 109:29:13| 34 17 (116 20 | C | 2.5|North of Little San Bernardino Mountains.
31 | 12:09:58 ] 33 51 | 116 35| B| 2.5| Near PalmSprings, Riverside County.

31 |12:30:50| 34 ¢ |118 ?|D|1 |Los Angeles district.

3l 120:53¢251 33 51 1116 35 | B | 3.5|Near Palm Springs, Riverside County.

On Avugust 16, 19, and 20, a total of 29 small shocks originating near Olancha, at
36°13°lW., 117°58'W., were registered. Only two of these, on August 16 at 17:13, and
on August 19 at 0l:21 were as large as magnitude 2.

Blasts near Pasadena were recorded: Avugust 4, 12:00; 9,10:53, 12:01; 18,19:24.

Blasts near 1t. Wilson: Aug.8,11:563 13,14:25; 14,20:08; 18,11:52; 20,11:48;
24,12:083; 27,12:08; R7,R3:29; 30,21:09; 31,13:29, 13:45.
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Wo.18 PASATENA and auxiliory stations 1932
Dnte[ 582 | Phasge Ge Co X 1 2 | A ¢ |Focal Romarks
tion h m s |sece |nmm d |depth
May 27| P iPNBEZ | Ok 4Y 21 d | deep
MW orN= 21
R oPNE 22
cliE 50 46
ellB 5L 0%
1 GoNE 41 29
cNE 51 19
H GPN 41 28
elf 50 B4
el (I
May 27| P iPNEZ | 06 06 49 d | decep
M ePR 50
R cPNE 52
i oPNE 58
H oPN 07 00
oy 28 | P ePNEZ | 02 34 12 d | dcep
cZ 1 T
cSNE 45 00
MW oPNE 34 13
R aliE 22
T GPNE 06
1) 44 33
H oPNE 34 11
oN 5. 'Sb
May 30 | P iPNEZ |00 33 44 d |deep
eZ 34 24
W e PNE 33 45
R ePNE 41
iy ePNE 56
N 44 04

Harry 0. Wood,

Research Associate in Charge.

Charles F, Richter,
Asgistant.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a cotérdinated 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-
operation with the City of Riverside); at Santa Barbara (in cobperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in codperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the Owens Valley (in
cobperation 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 coordinated 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.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily.
The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

¢ —34° 08.9° N., . — 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).

Instruments, and Constants (approximate) ;

T A% h
N—S§S 0.8 sec. 2,800 0.8-0.9
E—W - - -
N—-—8S 6 sec. 800 0.8-0.9
E—W % » -

vertical component seismometers with oil damping and galvanometrie-optical record-
ing. (Details shortly to be published.) .

inertia-mass 100 kg. T;=0.5 sec. Damping critical or slightly less;
galvanometers: (1) T,—0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

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 deviat?ons from
the values given are significant.

Experimental;eismographs 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.




anal From the ISC collection scanned by SISMOS

Seismological
Centre

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

Apparatus: 1;%::5l horizontal-component torsion seismometers with magnetic damping and optical re-
cording ;

Instruments, and Constants (approximate);

T A h

N—S 0.8 sec. 2,800 0.8-0.9

E T w i L i

one yertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less;
galvanometer: T,=—0.2 sec. Damping critical.

The Station Constants follow.
Cobrdinates are geodetic positions referred to the North American Datum.
Mount Wilson Seismologic Station
& — 34° 135’ N., A = 118° 03.4' W., h — 1742m., Weathered granite.
Riverside Seismologic Station
@ — 33° 59.6’ N., A — 117° 22.4' W., h = 250 m. approx., Weathered granite.
Santa Barbara Seismologic Station
® — 34° 26.5' N., A — 119° 42.9° W., h — 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Seripps Institution Seismologic Station)
® — 32° 51.8' N., A — 117° 15.2° W., h — 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® — 37° 05.7 N., . — 118° 15.5 W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station
® — 36° 082" N., . = 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

When measurements referring to local earthquakes are included P and S will be used without
index or subsecript, as no attempt will be made in these bulletins to distinguish between 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 coordinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 second . . . . . . . . . o « .+ o . - P
For routine instruments of period 6 seconds . . . . . . . . . . P
For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second 5 | %

For routine vertical component, galvanometer period 10 to 14 seconds . . ; PX
Mount Wilson Seismologic Station . . . . . . ool e e e . MW
Riverside Seismologic Station . . . . . . R
Santa Barbara Seismologic Station . . . . . < .o e s peie moglm e e s e mgE SB
La Jolla (Scripps Institution Seismologic Station) . . . . . . . « o0 e e LJ
Tinemaha Seismologic Station . . . . . . . . . o o . . GTIRT GTEGTEIELERIS T
Haiwee Seismologic Station . . . . . . . . .+ o . . e e e e cap R oy L

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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No, 19 PASATENA and auxiliary stations 1932
Sta- Ge. Ca T 4 A Pocal ]
Date Soin Phase h o ol e depth Remarks
Jun. 21| P iP% 13 2% 0F deep?
1 ePNE 12
Jun 3| P iPNEZ | 10 41 15 normal | USCGS: 17°N 104°W
iN 36 0 = 10:36.6
e? 45 26 J S A: 16°N 104°W
iR 46 0 = 10:36:25
eL? 4% B3 |28
LN < B S Largest earth displacement
iy 5045 11 [120 thus far recorded at Pasadena
PX iz 41 15 (1923=1932) .Water oscilla-
i%Z S tions of several feet report-
iz 44 ed in local wells.
My ePNE 16 Very destructive in Hexico,
R ePIE 09
SB ePNBE 33
LJ iPNE 00
T iPNE 41 A(Tinemsha) 2710 km (24.4°)
iSE 45 59 0 = 10:36:24
duan "3 P el 15 12 42 normal
T el 13 A8
Jun 3 P e? 15 00 40 normal | Aftershock
T eNE 01 05
Jun B P e? 25 g 18 normal | Aftershock
MW el 11
R el 12 b5
LJ ell 59
T ell3 13\ 123
Jun 3| P eNZ 16 32 29 normal | Aftershock
iNEZ 30
elBE 43
w eNE 52 20
R all 24
i 27
SB el 4%
LJ ilE 14
T ilE 55
Jury B i elNEZ X7 44 50 normal | Aftershock
P6 iE 48 21
elB 51 30
MW eNE 44 31
el 48 2%
LJ ePNE 44 13
T ePN 55
Jun 3| PX 8% 2C 04 11 normal { Small surface waves recorded
I elE 42
Jun 3 P ePNEZ | 20 16 23 normal | Surface waves doubtful
W eliE 23 Aftershock; Mexico
R all® i8
SB el 42
T elB 13
fn eP§§ 50
Jun 4 P iPNRZ Og 12 23 normal (Small surface waves recorded
1w el oL
R ell 26
2 i ell® 14
Jun 4 e ePNBZ (05 24 41 normal |Small surface waves reccrded
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Wo.R0 PASATENA and auxiliary stations 1932
Sta= Ge B 1 T A ¢ | Focal
Dase tion Fhase B s| sec |mm d { depth Rapetica
Jun 4 | PX ell 10 43 B4 normal ?
T elNE 44 23
Jun 4 P eZ 33 By 44 normal?
R eN 5
SB all 54
11 ell® 55 '08
Jun 4| P ePNEZ | 19 05 53 Mexico
MW eNm 53
R ePNE 48
SB ePNE 06 06
LJ eNB 05 35
iy ePIE 06 20
Jun 4 | P iPNEZ | B1 43 49 d | normal | Mexico
PX aLlZ 50 30
MW el 43 48
R eNE 42
SB ellE 44 25
LJ allE 43 26
I ePNE 44 15
Jun - 51 P ePNEZ | 09 09 02 normal | Mexico
el L2 b
Pé elBE 14 29
MW ePNE 09 03
R ePNE 08 59
alf 12 34
SB ePNE 08 A7
LJ e PNE 08 42
el i2 19
n aPNE 09 26
dJun. 51 P elNE27 18 44 00
L aNE 25
Jan. 6| P iPNEZ | 06 44 06 deep?
W CIVEN 08
Jun 6 | P iPNEZ | 08 46 22 : USCGS: 42°N 123°W
iNEZ 24 0 = 08:44.2
iNg 27 J S A: 41.2°N 124°W
iSNBZ 48 01 Pasadena:
eLVE 22 A = 980 km(8.8°)
MW e PNE 46 £1 0 = 08:44:10
ilB 27 Destructive at and near
eSNE 48 01 Bureka, California.
eLNE 29
R ePlE 46 31
iNE 35
el 48 17
elB 46
SB el 46 148
iN 47 38
il 43
LJ eNE 46 48
n e PN 45 58
il 46 08
il S e B
Jun gl 7 eN 09 09 00
Jun 6| P e gai 1200 1
i elN 30
Jin 6 | P iPNEZ |09 28 21 A = 980 km (8.8°)
1w eNE 22 0 = 09:26:09
R ell® %0 Aftershock
T el 00
L Y JE 1 29 48
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No. 21 PASADENA and auxiliary stations 1932
Date Sta- Pia e G Gy T T A n | Fossl Bomarke
tion h m 8 sec |mm |didepin
Jua 6| P ez 1. 5% 32 USCG3: 18.5°N 76°W,0=11:49.8
2 all 40 JSA: 18.6°N 76.1°W,0=11:49:52
Jun 8 £ ePNEZ 02 45 45
MW el=® 48
R elNB 49
T eN 59
eN 48 22
Jun 8| P ePNEZ [ 05 00 46 Alaska, 55°N 155°W approx.
MW elll 52 (using St.Louis).
R ellE 49
LJ alE A9
T ePNE 26 A = 3660 km (32,9°)
eSNE 05 47 0 = 04:53:43
Jun 8| P e? 06 26 B56 Region of Japan., Osaka gives
T eN 49 P=06:15:18.4, A = 443 km,
Jun 8] T el 07 28 30
June 8| P iPNBZ | 07 59 43 ¢ | normal?| Small surface(?) waves
W eli® 44 recorded. Alaska, 55°N
R ePNE 46 155°W (using Osaka and
eSNE |08 05 28 St.Louis.) Approx.
SB eNE T 653 39
LJ elNE 08 00 01
T iPNE o7 59 22 A = 3700 km (33.3°)
iSNE 08 04 46 0 = 07:52:35
Jun 8| P ePNEZ | 10 41 22 normal | Small surface waves record-
PX ed 49 53 ed,
P6 ell 11
el 50 B2
I elin 41 25
R elil 16
iy aPN 48
ell 48 48
Jun 8 P ePN2Z |18 14 31
R eN B4
T eN 44
Jun 8 [T ell 21 49 41
Jun 9 | MW el Q& 2953
R ell 20 "
2L ell 51
Jun 9 PX ez Cx 39 59 normal |Small surface waves
ellz, 40 03 recorded.
ellZ 43 39
ez 47 04
My ek 40 03
en 43 41
R ePN 39 B4
SB al 40 27
LJ elNE 39 46
T ePIl 40 28
Jun 9 P aeNEZ 06 42 24
W cl 26
R alNE 23
iy ePN 38
Jun 9 i eNEZ T4 A 2]
W GEF_' 27
ir | o &
ik all 11
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o.22 PASADENA and auxiliary stations ~ . 1932
Sta-— Ga'Cal T T A Focal
b tion £Bags h m 8 8ec mm dapth SEMpTEn
Jun 9 | BPX ella 21 56 B0
R elB 56
i=fed T alN 57 5%
Jun 10 | P eNEZ 05 26 5
MW en 52
R elNE 46
LJ elB oY
T ePN i e R U
Jun 10 | P6 ePNEZ | 12 34 56
I el 57
R eNi 49
J eNB 38
T ePN b 22
Jun 10 P eN=2Z 21 5% Bk normal | Surface waves recorded.
PX eNZ 35 36 Mexico.
MW ek 35 48
R el 45
SB elE 56
LJ elNBE 57
elil 35 16
T all . 34 16
Jun 10 | PX eNZ €5 05 24
MW en 26
T el 07
Jun 11 P iPNEZ 15 2% 49 deep
W ePl 50
R ePNB 47
LJ eNE 43
T ePN 24 02
el 34 24
Jun 11 ) P ePNEZ |17 12 41 decp?
P6 an o ST
MW el 12 44
R ePNE 45
el 25 26
SB el 12 %8
LJ e PNE 45
Jun 14 PX alNZ 06 1% a4 normalq
iN% 24 09
Iy elNE 09
R eNBE 10
SB clls 03
LJ eNE 17 48
iNE 24 10
T el 15 . 27
eN f S 6
il 24 00
Jun 16 | PX ell7Z 01 B7 46 deep North Sumatra,according to
iZ 38 08 Batavia.
i% 39 56
iNZ 41 04
W allE 5% 50
ellB 41 05
R el 37 Bl
olf 41 06
LJ ell %8 13
iNE 43040
i aN DT ES
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No. 23 PASADENA and auxiliary stations 1932
Re k
e tion phnse h m si{sec mm d | depth o
Jun 16 | P eEZ %o 2% 33 deep?
e 25 23
IWw el 24 35
R olNE o4
ells 256 29
T eN 24 44
oN 25 48
Jun 18 P eNZ 00 24 &y
MW eE 47
R eN 43
T 5T T B5 04
Jun 18 P iPNEZ | 10 16 37 ¢ | normal | Destructive in Mexico.
" £ 6 USCGS: 19.5°N 104°W
il gl 24 0 =10:12.5
eLN 22 08 J S A: 18.8° 104,5°W
my ePNE® 16 38 0 = 10:12:36
R aPNE B2 ¢
SB | ePNE 52
LJ iPNE 24
41 iPN 17 0B
Jun 18 | P eNEZ i2 30 31
T cN Do
Jun 18 | PX aZ 2l 39 48
Jun 18 | PX alNZ 22 03 49 normal | Aftershock, Mexico.
olZ 07 57
LIl 10 16
elNB 03 49
ells (7 gt
B ell 04 13
LY el 03 45
ePN 04 11
all 1L 15
Jun 19 PX eN7 08 46 024 normal? Mexico
elNZ 54 16
W eNn® 46 08
R el 02
LJ elf 45 4]
T ell 46 33
el b 33
Jun 20 | PX eZ 03 59 38" normal | Small surface waves
el 44 recorded.
el 04 09 26
R ells 03 59 46
ik el 04 00 04
Jun 20 | P iPNEZ |09 08 28 d | normal?l J S A: 13°4 88.5°W
iZ 11 05 0 = 09:02:00
PX eL(?)N 21 42
Mw iPNE 08 28
R aPllE 22
SB aNE 45
LJ iPNB 19
Al ePN 43
el 15 02
eN 139 09
Jun 20 P iPNEZ |09 29 20 d | normal | Surface waves recorded
PX iN 31 &b J S A: 44°N 126°W
M ePNE 239 20 0 = 09:26:46
R iPNE 27
SB all 12
LT ePNE 43
T aPN 28 52
eN g0 02
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No.24 PASADENA end auxiliary stations 1932
Date Sta- s o G Bt (] A ¢ | Focal ReTGIES
tion h m s |sec| mm d | denth
Jun 21 | PX oPNZ 04 24 54 normal? Surface waves obscured by
eN 34 B2 next shock.
MW Pl 24 54 Pogsibly same epicenter as
R ePNE 49 next shock.
LJ iPNE 44
T ePN 2h 15
all s i S A
gun ‘2l | PX ePNZ 04 39 27 normal | 15°N 97°W approx. by
elNZ 44 15 St.Louis and Pasadena.
eLN 48 46
MW ePE B2 28
el 48 25
R aPNE 39 22
all 44 06
el 48 20
SB ex 39 48
LJ ePN 17
elE 43 53
S ePN 590 48
ell 48 B2
iN 49 12 13 Lo 4
Jun 21 | BEX eNZ O -6 38
A T alN 31
“un 22| P ez 00 48 10
E W ell 16
R el 16
SB | eN 03
LF elNBE 24
T ecN 01
Jun 22| P ePNEZ |13 03 53 normal |[USCGS: 19,5°N 104°W
P6 eB O~ 8% 0 = 12:59.0
el 08 19 g S A: 17.3°N 103.5°
olR 03.0 28 0 = 12:59:18
W ePNE 03 54
R aPNz 50 Destructive in Mexico.
aSNE RY 2%
SB (< IiH 04 22
LJ cPNE a7
T ePN 20
aSN 08 45
Jun 22 T ell b, 3% 1%
Jun 22| P eNEZ 16 52 80 normal |Small surface waves
W el 58 0% recorded.
R eN 52 4% Aftershock,
T all 53 19
Jun 23 | P oPNEZ |02 22 5B d | normal?
BPX Gz 03 02 Small surface waves
MW el 22 59
R ellB 25 00
LJ all 04
Jun 23 T oN 22 03 @8
Jun 24 | P e¢PNEZ |09 50 19
T eN 34
Jun 25 | PX cH 20 58 48
I allE 49
R sNE 42
LJ ellE 53
7 el 59 13
ol L. 06 15
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No. 2B : PASADENA and auxiliary gbations 1932

SHa- Gs Bet T T A ¢ | Focal

 J s - - mrks
—_Date ticn Aaes h m 8 |scc mm d | dopth e ..
Jun 26 PX gl 19 %0 04

I eli& 06

R el 017

T all 29 51
Jun 27 T ell 09 0 10
Jun 28 T aN 08 12.9
Jun 28 | P {PNEZ | 10 43 13 d | deep?

W aPiE 15

R ePli®n 15

T oPN oD
Jun 29 T all o 16 b

= -

Jan 29 | Px |oPNz |22 28 43 0585 W 78V according to
Jun 30 PX iPNZ 00 14 45 d | deed?

1 cNE 46

R cliE %8
Jun 30 P eZ 12 25 b5

T ol 24 09
Addendums
Jun 4 | BX e Qo 2b normal | Small surface waves

R oN® 09 20

T ellE 10 01

. Notes:

1~ St.Louis report used in jdentifying lexican shocks.

2- PX,N refers to now horizontal instrument at Pasadena,
M = 100 kg., To = 0.5, Tg = 10

Harry O. Wood,
Rogearch Associate in Charge.

Charles F. Richter,
Assistant.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a coérdinated 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-
Operation with the City of Riverside); at Santa Barbara (in cobperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in codperation with the Scripps Institution of Qcean-
ography of the University of California); at Tinemaha, and at Haiwee, in the Owens Valley (in
codperation 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 coordinated 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 &)f the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily.
The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

© = 34° 08.9° N., A = 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). :

Instruments, and Constants (approximate) ;

4 by v h
N—S 0.8 sec. 2,800 0.8-0.9
E ek w “« T “
N—S 6 sec. 800 0.8-0.9
P « « “«

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,=0.5 sec. Damping critical or slightly less;
galvanometers: (1) T,=0.2 sec. Damping ecritical.
(2) T,=10 to 14 sec. Damping critical.

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 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.
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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);

N—S 0.8 sec. 2,800 0.8-0.9

E —— W [ L3 i

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less;
galvanometer: T,=0.2 sec. Damping critical.

The Station Constants follow.
Coordinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® — 34° 135’ N., L — 118° 03.4° W., h — 1742m., Weathered granite.

Riverside Seismologic Station
® — 33° 59.6' N., A = 117° 22.4’" W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
® — 34° 26,5’ N., L = 119° 42.9° W., h — 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Seripps Institution Seismologic Station)
® — 32° 51.8' N., A = 117° 15.2° W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® — 37° 05.7 N., A = 118° 15.5" W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station
® — 36° 082 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

When measurements referring to local earthquakes are included P and S will be used without
index or subseript,as no attempt will be made in these bulletins to distinguish between 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 cobrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 second
For routine instruments of period 6 seconds . . . . . . . . . .
For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second
For routine vertical component, galvanometer period 10 to 14 seconds .
Mount Wilson Seismologic Station . . . . . .« . . ..
Riverside Seismologic Station T
Santa Barbara Seismologic Station . . . . . . . . . . . .
La Jolla (Scripps Institution Seismologic Station) . . . . . . .
Tinemaha Seismologic Station . . . . . . . . . . :
Haiwee Seismologic Station

i aE. L
ML BwsE K9 X

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.




" e —

anal From the ISC collection scanned by SISMOS

Seismological
Centre

No .26 PASADENA and auxiliary stations 1932
Sta- G. Co. B [ @ A ¢ | Focal
ate tion Eapse h m s | sec | mm d | depth Hemarss
Jul PX eNZ QY 2126 normal
eLNZ &3 0%
MW ellE 2l 24
R en 03
iy elN 48
Jul 2 | PX | iPNZ |13 36 41 c | deep?
A ePNE 43
R el 30
i el 51
Jul 3 | BX ePNZ I7 41 o%
MW el 08
R elN 40 43
T ePly 41 . 21
Jul 5 PX ePNZ 07 108 deep?
iN 20 Al
MW ePNE 11 0%
eN 2 S i
R e PNE i 4z S 1
T iPH 31
el 18 35
Jul 5| P ez R TR deep?
PX ez 14 44
R ellf) 59
P el 51
Jul 6 PY ez 15 14 58 normal 7
MW an S
R elE 83
i ely x5 03
el 20 24
Jul. 7 ;o ePNEZ 16" X% 28 ¢ | normal | A = 845 km, (7.6°)
PX eLNZ 8 52
P5 il® 52 | 25 | short periods superposed
R ePlE 1 e e
iN 52 USCGS: 27.4°N 113°W
e LIVB 18 30 0 = 16:15.9
SB ePNB 17 48 J S A: 28°N 113.5°W
T e PN AR 0S 0 = 16:15344
aLlV 12 59
Juls el Px ePZ 3508 39 normal
e? 12 00
P6 iw® 18 54
PX eN 5N 12
A ePN® 08 42
eNE 18 55
R e PR 08 54
eNs 18 58
T el 08 46
eN 58
eSN 19 14
Jul 10 i ez 00 54 32
MY eN 38
R ell 39
T ell 19
Jul 10 | P iPNEZ | 07 56 46 | d | normal !
PX el 08 16 36 |S phase comspicuously absent
W iPNE 07 56 48
R iPNE 50
SB iPNE 41
il iPN 39
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No. 27 PASADENA and auxiliary stations 1932
Sta-— Gy TS T A Focal
BRSO Gion | Fhase | 3 o 4 lsee lom depth Remarks
Jul 11| PX eZ 20 53 00 y
Jul 12 2 eZ I3 857 086 normal?
X ell Y406 XL F.ds
W ell® 13 57 06
R elNE 08
LJ eN 56 B2
L ePN 57 28
eN 14 . Q5 2%
Jul-agl P IPNEZ [ 19 26 41 normal |A = 1190 km. (10.7°)
P6 il 28 41 USCGS: 25°N 110°W
W ePNE 26 42 0 =19:24.1
R ePNE 54 J S A: 25.6°N 110.5°W
SB ePNE 53 0= 19:24:10
LJ iPNE 22
T 4P A '
Jul 13 PX e’ Oz "85 00 normal | Surface waves recorded
mw el 02
R ez 13 %
5V B T e 55 eNZ 04 08 20 normal | Aftershock; Mexico.
elN 10 44
MW el® 08 21
R ell i2
LJ el 03
L ePN 55
Jul 13 PX eLNZ 07 08 20 normal
R ez 07 47
T ePl 06 15
Jul 14| BX - | iPKZ 09" 068" L deep
ez 09 41
MW all 06 12
R el 12
LJ iPNE 13
mn ePN 19
eN 09 59
Jul 15} PX aP7 65 0% 28 deep
i ePNE 30
R e PNE 51
1y all 49
Jul 15 PX &4 i
el 5a
B ell® o2
R alN 52
L all 15
Jul 16 | PX ellZ 2L IR2TAED
P6 en 40
/1 elN 43
Jul 16 PX ellz b o normal |Small surface waves recorded
M ells 18
R all 10
T all a4
Jul 17 PX iP% 22 19 750 deep?
T elNg 52
R ell 53
iy elf 20 20
Jul 18 PX elZ 00 43 26
P ell 24 52
Jul 20 PX iPZ 207 1¥ 58 deep
i7 18 356
iSN 2806
b e PR 18 00
ellE 28
eSlE 2 I O
R iPNE 18 00
ilNg 38
13NE 28 0%
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No. 28 PASADENA and auxiliary stations 1932
v Sta- ! Ge e R il A ¢ | Focal
s tion EhAA0 h m 8§ (sec | mm d ; depth HOnATHS
% e n el B K aPZ 12 53 54 normal
iSNE 15 04 Bl
P6 elB 26 B3 %0
MW iSNE 04 34
R iSNE 35
SB iSE 28
T ePN 12 54 18
eN 58 36
eSN 13 04 34
Jul ”1 | PX elNZ 16+ -39 36 normal
Ean 1709 18
M (e Y 16 39 57
R el 43
Jul 25| I el® 00 45 21
R el -8
il ell 29
dall gy 0 ell 06 26 28
Jull 25 P iPNEZ | 08 36 22 d| deep Central Japan (using Osaka
PX e 39 35 and Kéti).
iSN 46 09
T iPNE 76 29
iSN= 46 10
R iPNE %6 25
eSN 46 14
SB ePN 36 18
T iPN 15
eSH 45 54
Jul 26| P iPNEZ | 09 17 20 ¢ | normal |A = 2570 km. (23.1°)
iSNE 21 26 0= 09:12:09
P6 elH R2.4 25 USCGS: 18.5°N 103.5°W
jhiY] e PNE i | ? = 9:}%:%0
iSND [ ) J S A: 17.2°N 104°W
R iPNE 17 X4
eSH 2l 07
SB ePNE L7 54
iSHE 21 45
T iPN 1l R 5
elN PR N2
Jull 25 P iPN©z | 09 34 13 ¢ | normal
) ePNE 14
R e PNE o7
SB ePN 27
i iPN Al .
Juli.gs { 3 el 16, 2% 20
Jul 26 2 iPZ 17 37 BO
Y] e 18 04
T eN 00
Jal 2 | 2 iPZ 00 42 36 c | deep?
MW el 39
<7 ell 32
Jul 27 PX cZ P W SR o 5
A 44
iZ 48 04
bl el 38 43
R elD 25
LJ el 37
Jul 29 PX iPZ 00 56 18 d | deep
iZ 53
M ePNE 17
R elNE 12
LJ a2 45
T ePN B

Harry 0. VWood,
Research Associate in Charge.

Charles F. Richtsr,
Assgistant.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in cotperation with the Santa Barbara
Museum of Natural History); at La Jolla (in codperation with the Scripps Institution of Ocean-
ography of the University of California); at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 codrdinated 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.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

® —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).

Instruments, and Constants (approximate) ;

T, v h
N—S 0.8 sec. 2,800 0.8-0.9
E—W > = ¥
N—S 6 sec. 800 0.8-0.9
E—W & 5 %

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,—0.5 sec. Damping critieal or slightly less;
galvanometers: (1) T,=—0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

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 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.
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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) ;

N—S 0.8 sec. 2,800 0.8-0.9

E el | W [ [ i

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—=0.5 sec. Damping critical or slightly less;
galvanometer: T,—0.2 sec. Damping critical.

The Station Constants follow.
Coordinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® — 34° 13.5" N, A — 118° 03.4" W., h — 1742m., Weathered granite.
- Riverside Seismologic Station
O = 33° 59.6' N., A = 117° 22.4° W., h = 250 m. approx., Weathered granite.
Santa Barbara Seismologic Station
® = 34° 26.5' N., L = 119° 42.9° W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® —32°51.8' N, L = 117° 15.2" W., h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® —=37° 05.7" N., A = 118° 15.5" W., h = 1180 m. approx., Basalt.

Haiwee Seismologic Station
® — 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

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 between 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 codrdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

nsy

For routine instruments of period 0.8 second i . P

For routine instruments of period 6 seconds . . . . . . . . . . o s

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second : o

For routine vertical component, galvanometer period 10 to 14 seconds . PX
Mount Wilson Seismologic Station . g MW
Riverside Seismologic Station . e
Santa Barbara Seismologic Station . . . . . . Tiais]
La Jolla (Scripps Institution Seismologic Station) . . LJ
Tinemaha Seismologic Station S = A RN b
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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No.28 PASADENA and auxiliary stations 1932
Sta- Ge. Co T T ¢ | Focal
Date tion yuase h m 8| sgec d | depth Remaxica
Avg., 2| PX ePNZ 04 44 03 normal | Small surface waves recordec
VA 55 53
R ellE 44 30
& eN 34
Aug. 2| EX iPNZ 08 06 87 d | deep
W ellB L
Avg, 4| PX iPNZ 06 47 15 c | deep
iSN 55 11
MW iPNE 47 16
R iPNE 18
SB ePNE 08
LJ iPNE 25
T iPN 0l
eSN 54 46
Avg, 6| PX ellZ 04 07 04
W ek 06
I eN 18
Aug. 6} T eN 08 44 19
Aug.10 | PX iPNZ | 19 45 41 d | deep?
W el 43
Brg.12 | PX iPNZ | 03 31 34 d | normal | & = 4450 km. (40.1°)
isN 37 46 0 = 03:23:51
elN 41 29
Pé ePs 31 34 USCGS: 53°N 169°W
iSE v 48 0 = 03:25:57
MW e PNE L B J S A: 52°N 167°W
eSE 57 43 0 = 03:24:09
eSN 47
R ePNE 31 46
eSE 57 hil
LI iPNE 31 49
aSE 38 04
L ePN -
aSN 579 ¥
tog.13 | PX eLNZ 21 45 normal | Conspicuous surface waves,
R aLll 47 no preliminaries.
i eLlE 55.5 e Rl
Auz.14 | PX ePZ 04 57 658 normal? | USCGS: 27°N 103°E
iNZ 58 46 0 = 04:39.5
el 06 04 32
P6 iE 06 10
i il 08 42
eL?7E 14 10
MY ePNE 04 67 5T
ilE 05 04 31
iNe 19 26
R ePN 04 58 00
iNE 05 04 34
iNE 19 26
SB ellE 04 58 40
ilE 05 ‘04 3%
T allE 04 54 25
elE 58 01
elE 05 19 40
H elE 04 26
Aug.ld | BX iPNZ 11 04 44 ¢ | normal?| No surface waves found.
MW | eN 40
R ell 25
T elNE 05 14
H eNE 02
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No. 30 PASADEVA and auxiliary stationes 1932
Sta- G. C. T, T A ¢ | Focal
Date fticm Fhase h m s8|sec mm d | depth Remarks o
Adug 15| P ez 14 55 43 ncrmal?
W 31TE 56
4L el 18
el 30
H el 28
al . 38
Aug 17| P PNZZ [ 08 53 05 ¢ |normal | Surface waves recorded —
iz b5 56
B ePNs 53 06
R ePNE 62 59
T ePNEZ 653 21
eREZ 56 03
H % 53 13
Aug,18 | PX NG | 20 26 47 d
My ePNy 46
R els 40
SB el 45
m aNg 14
3 el 24
Koz 19 1 eP7, 5 X6 40 ¥
| I'uw GE 39
| 1% & eNZ 32
ebrat, Gy O ell. 55
g 1y | MW el 18 13 46 normal?
el 22 55
R el 13 58
| LJ eN= 34
[ o ePIE 14 02
eNE 24 25
Avg.20| P ePZ 08 52 24 normal?
R el 24
LJ ell 09
T ePNE 46
e RS0 s
Aug.,20 | T eNE 09 39 17
Aug.221 PX | iz 11 25 43
T eNEZ 37
e H ek 43
Aug, 23 P iPZ 08 26 51 c
MW ellE 53
R el 27 06
T el 26 54
Aug.24 [ "PX [ ePNZ |05 44 2z normal | Small surface waves
el 50 30 recorded
My el 44 53
eN 48 51
R ellE 44 37
el 48 41
LJ iPN 44 35
1 ePl® 45 1%
ek 710 S 1§
el 54 21
H ePE 45 09
el 49 19
Aug.24| P ePNEZ |04 13 43
MW elNE 44
R eNE 38
LJ elN 26
T eEZ 14 09
H el 04
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No.31 PASATENA and auxiliary stations 1932
e Sta- e T 7 A ¢ | Focal
_i:?e tion £ h m s8}!sec] mmn |d]depth Romarke
Aug.24 P ePNEZ 14 42 B2
W eliE 57
T ell 36 f
H el 26
fug.25 | PX iPNZ, 08 09 52 normal |JSA: 189N 106°W
e? 10 14 0 = 08:05:48
eLNZ 15 18 | 20
My ePNE 09 54
R ePNE 46
LJ ell 34
H el 10" 16
el 12 18
Sept.l| P iPNEZ [ 13 24 16 d | deep
MW ePNE 19
R ePNE 20
SB ePNE 09
LJ ePN 24
L1 ePNEZ 23 56
H iPEZ 24 03
Sept.2 | P iPNEZ | 13 08 48 ¢ | deep
M ePNE 49
R el 51
SB e PNE 42
LJ elNBE 57
T iPNEZ 43 d
eSNE 18 49
H iPEZ 46 d
Sept.3 | FX i2 L2200 TS0 d | deep
i2 4.5 d
aSN 20 05
MW iPNE 10 31
R e PNE 33
SB e PNE 24
LJ iPNE 39
T iPNZZ 12 d
iE 24
eSE 19 46
H iPREZ 10 24 d
iz 38
Sept.2 | PX eZ 15 27 08
p iPEZ 26 32 c
H ePEZ 40
Sept .4 PX iPNZ 19 2954 d {normal?
eL(?)Z| 20 03 44 gurface waves?
it elN 19 29 &7
T ePNEZ 43 d
H ePEZ 43
Sept.5 | PX iP% 03 19 59 deep?
T eP7 30
H ePs 33
Sept.5 | PX alNZ @8 "33 08
MW el 13
e eZ 28
Sept.8 | PX ePNZ 01 45 38 d |normal | A = 2360 km.(21.3")
iPNZ 40 c 0 = 01:40:50
i7 47 &8
iSNZ 49 30 USCGS: 18°N 105°%9
el 51 48 |20 0 =01:41.0
W iPNE 45 40
R iPN 34

continued on

page No.32

e
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No.32 PASATENA and auxiliary stations 1932
Sta- Ge C. T, | @ A ¢ |Focal
Pecee ion Snass h m g |sec] mm d |depth Han Rk
--——-continued from page No.3l -——--——
Sept.8 SB iPNE 0l 45 54
eNg 48 49
LJ iPNB 45 25
11 iPNEZ 46 04 c
eSB H0. 13
H iPNEZ 45 57 c
eSE 49 65
Sept.8 P ellEZ 06 03 24
i ePNEZ 52
H. ePEZ 43
Sept .8 P iP2 20 57 Bi c |deep
s ePNEZ 36
Sept.9 P enz 13 58.6 normal
eLZ 14 34 55 |25
T eB% 13 67 BT
Sept.13 | P ed 19 3L 28
Il elNE a1
Sept.l4 | PX iPZ 08 49 655 normal |A = 3660 km (32.9°)
iNZ 50 08 0 = 08:43:23
iSN 55 16
eLZ 59 350125 USCGS: 61°N 149°W
MW ePNE 49 58 0 = 08:43.2
iNE 50 10 J S Ay 60.8°N 145.6°W
eSNE g5 k5 0 = 08:43:29 and
R aPE 50 10 08:43:41
eSE 55 . 2L
SB ePNE 50 02
iN 1 g
LJ ePNE 50 10
iNE 22
eSNE 55 40
T ePNE 49 35
iNE 55
iSNE 54 39
Sept.l5| BX ePZ 12 08 14 normal | Destructive on North Island,
aSN 19 03 New Zealand.
eLZ 37 50|30
B aP?Z 08 15 USCGS: 39°S 175°W
¢PR1Z 2 14 0 = 13:55.3
b1 ePRB 08 19
R PN 18 J 8 As 0= 135:b4:65
all 181 52
LJ ePNE 08 14
T eNE 2%
el 12 35
Sept.l6| P iTs 22" 10 00 Probably about 41°N 125°W
ics 11 42 (0ff Eureka,California).
MW ePNE 10 01
cSNE 11 46
SB iPNE 09 38
iSNS Tl Y
It i®% 09 738
Sept.18 | P iPZ Q2 T2BI LT
M ol 46
T aPNEZ 27 50
oNE 30 24
Sept .20 | MW CE 127 BY "e7
LJ el 16
i ellBZ 41

4
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No, 33 PASADENA and auxiliary stations 1932
Sta= Ges Ca M. i, ¢ | Focal
L tion Baass h m, 5 j8ed d | depth Repacle
Sept.22| P iPZ 08 53 48 deep
MW eN 47
4 T ellEZ 56
Sept.23| P iPNEZ | 14 33 24 ¢ | deep USCGS: 45°N 134°E
iPPZ 56 X9 0 = 14:22.3
iSNE 42 42 Pasadena, A= 78°
esSN 44 45 h = 0,05
PX iPNZ 33 24 c using data from St.Louis
iZ 25 d (by courtesy of
epPZ 34 35 FPather Joliat).
esP? 35 07
iPPZ 5610
iSN 42 A2
isSN 44 45
eN 54 2% |16
Pé iPE 3% £2b
iB 29
iPPE 36 20
isSE 42 42
MW ePNE 33 2B
ilNE _7
eSiE 42 44
SB iPNE 33 09
iNB 24
LJ iPNE 34 B2
iN 36 28
T iPNEZ 33 14 c
aSN A e
eN 44 3l
Sept .23 P elNEZ 15 00 22
eNEZ 05 35
i el 14 59 43
Sept.25 PX eN 09 87 normal | Pasadena records surface
T af 00 59 waves only
H e PNE 59
Sept .2h P eNEZ 196 G4 2R normal | Destructive in Macedonia.
e’ %8 &7 USCGS: 39.5°N 24°E
PX eZ 34 26 0 = 19:20.8
e’ 38 19
eN 46 22 <
el 20 08,0 40
M el 19 34 50
SB eN 44
LJ ells 38 32
it ePNE F 19
H el 30
Sent .29 PX ed 04 14 33
Sept.29] PX oPZ 13 56 &8 normal | Small surface waves
MW ePNE 58 recorded
LJ eN 57 15
T cPEZ 56 45
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No, 34 PASAIENA and auxiliary stations 1932
Sta- Ge O To|l © & |e|Woeal
Date Slon Phasge o L St d__Qﬁpth Remarks
Sept.29| BPX iPNZ {1 normal USCGS: 46°N 1529
eS?NZ | 18 05 55 0= 17:46.6
eLNZ i |
MW e PNE 5% 37
elB 18 05 59
LJ elE 17 8%- %0
SB e PN 05
N aePNEZ Q3
Sept.29| LJ eN 25 51 22
Sept .30| P iPNEZ | 02 02 00 d | deep
wr ePNE 01
T iPNEZ 12
Sept.30| P iPNEZ | 11 06 58 deep
MW ePNE 58
LJ iPNE 07 04
T iPNEZ 02 d

The vertical instruments referred to on the general
data sheet have now been installed at Tinemaha and
Haiwee. Their readings are indicated by the use of Z
at those stations.

Harry 0. Wood,

Research Associate in Charge.
Charles F. Richter,

Assistant.

—
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 co0pera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside); at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in codperation with the Scripps Institution of Ocean-
ography of the University of California); at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 codrdinated 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.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily,

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

® — 34° 08.9’ N., A, = 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).

Instruments, and Constants (approximate) ;

T v h
N—_§ 0.8 sec. 2,800 0.8-0.9
E_—W . ¥ “
N—S 6 sec. 800 0.8-0.9
E—W g 5 ”

- vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,=0.5 seec. Damping critical or slightly less;
galvanometers: (1) T,=0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

The constant_s 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 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.
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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);

T, \'/ h

N—S 0.8 sec. 2,800 0.8-0.9

E “— w i [ "

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less;
galvanometer: T,—0.2 sec. Damping critical.

The Station Constants follow.

Codrdinates are geodetic positions referred to the North American Datum.
Mount Wilson Seismologic Station
® —34° 135" N,, A = 118° 03.4° W., h — 1742m., Weathered granite.
Riverside Seismologic Station 5
® = 33° 59.6' N., L = 117° 22.4’ W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station .
® — 34" 26.5' N., . = 119° 42.9° W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® =—32° 51.8'N., . = 117° 15.2 W., h — 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station

© — 37° 05.7" N., 1 — 118° 15.5" W., h — 1180 m. approx., Basalt.

Haiwee Seismologic Station

® = 36° 08.2"' N., 1 = 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

When measurements referring to local earthquakes are included P and S will be used without
index or subsecript,as no attempt will be made in these bulletins to distinguish between 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 coérdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second e

For routine instruments of period 6 seconds . s e e s Pa

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second S

For routine vertical component, galvanometer period 10 to 14 seconds . PX
Mount Wilson Seismologic Station . . . . MW
Riverside Seismologic Station . . ; o T
Santa Barbara Seismologic Station . . . . . . . SB
La Jolla (Scripps Institution Seismologic Station) . o Xd
Tinemaha Seismologic Station AL 7 o)
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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No.35 PASATENA and auxilisry stations IEe
: Sta- Ge O Bof B 1 A ¢ | Foeal
Sz 0 it B | mm_| d | dopéi o
Oct. 1| T ePNEZ | 01 38 10| normal?
Oct. 1| PX ePNZ | 08 17 21| T jnormal | Small surface waves reeorded
i ePNEZ 53
Oct. 1| PX iPNZ 15 19 48 c | deep Tl GRS DT
eZ 21 28
MW ePNE 19 49
SB iPN 42
eN 23 ey
T i{PNEZ 19 41
eSE 29 17
Oct., 2[ P [ ePREZ | 035 08 20 [ mormal | USC3S: 18°F  B86°W
a? 08 42 0 = 02:59.3
aN 12 09 J S A: 10.9°N 86.5°W
alNE 16 . 3% 0 = 02:59:07
PX ePZ 06 17 c
iPNZ 23 a
iN 15 22
iN 16 137
eLll 45| 45
eLZ 19 05| 35
MW ePND 06 20
elE 12 08
elE i6 39
SB aPNE 0g 54
elNgE i e
Ld aPiE 06 09
el 16 . E1
b ePNEZ 06 36
eN 08 16
iNEZ 16 48
(05 =2 (I ePNEZ | 04 09 B9 Enormal?
ez 32" 2%
MW eN 10 00
SB eB 12 i
LY ePNE 09 48
7 ePNEZ 10 14
eSNE 20 25
Oct. 4| PX ez 03 42 07 normal? A S r
T el 35
Oct, 2| P iP% 08 54 06 | deep?
el 7 ePNEZ 30
Oct, 5 @ iPZ 00 29 19 deep?
Oct. 5| P iPZ 04 01 55 deap?
T iPEZ 48 c
oct. 6| ¥ i% |00 37 43 d | normal?
T eEZ 19
el 38 58
Oct. 6 P iPZ 10 07 26 deep
T iPEZ 35 c
Octs 71 P aPZ 21 47 38 c |deep?
MW el 22
T ePEZ 46
| B2 48 04 = it
Oot. 9 PX eNZ 00 B8 06 normal |Small surface waves recorded
7 eEZ 35
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No. 386 PASATENA and auwxiliary stations 1922
d e Ve e e S
Date Y&~ | Phasge bee BRS Rl & s ?ﬁ‘cce_a.l Remarics
tion h m_ s |sec {mm d | depth HE
Oct. 9 | P en 14 52 59
MW elln 53
R ellE 43
Oct.10 | P a7 09 14 17 b
Det.10 | P A 12 24 03
MW 500 04
i eBZ 16
Octl.ll | P ePNEZ |19 11 00 normal |USCGSs 24°N 110°W
PX aeIN L5R 5 0 = 19:08.2
MW ellE 11 04
R eN 10 57
SB ellE 13 22
LJ ePNE 10 42
ol 13 34
T ePEZ 11. 33
Oct.d5 | T ok 19 46 52
AR 56 20
Oct.16 | P ePNBZ |12 14 &9 normal |USCGS: H4°N 158°W
iNZ 15 10 0 = 12:08.1
eSNEZ 20 35 J S A: 55°N 155°W
eLNEZ ed DA 12D 0 = 12:08:27 and
MW aFNE 14 59 12:08:35
eSH 20. 36
R aPNE 15 02
aSE 20 42
SB ePlE 14 48
LJ &PNE 15 12
oSHE 20 58
Uy e PRZ 14 42
aSE 19 05
Oct.i6 | P i% 15 10 35
7 aF T
Oct.17 | P 1% 09 23 46 aeep?
MW ez 49
g eE% 49
Oct.17 | P iFEZ |13 %8 25
I ellE 27
R eN 31
et 19 P 1PNEZ 08 01 58 ¢ | deep
Oct.19 i iPZ 1Y 0k €6 ¢. |deep
MW alNE 10
Oct.20 | P eNE Z 17 49 10
; i% 28
MW sk 30
R elN 29
LJ eNE 25
41 Y0y IR
eE 39
Oct.23 | T eB% 22 41 2L
Oct.24 | P eNE 2 12 10 43
T eEZ 11 08
o} 17 52
Oct.24 | P i% 1¢ 45 19
T o7 27
Oct.25 | BX erNZ 17 e 52
8z, " 14 21
R el 07 ;
T eBZ 12 46 |
eEZ 14 09 el
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No.37 PASADENA and awxiliary stations 1G5

Sta- Ga Oy T T A ¢ | Focal
Bata tion Phase h m 8 | sec|{ mm (d depth Remarks o
Oct.26| PX e? 0L 26 28
m eng 25 X9 o
Oct.26| P ERVA 03 38 15
L eRZ 01
Oct.26| P ¢PNEZ | 06 44 15 A
1w eNE 15
i iPEZ 25
Oct.26] P eNEZ 08 46 11
M7 al 30
P eBZ 45 52
Oct.26| T iPEZ 23 54 47
Oct.27| P ePNEZ [ 10 05 17
MW aeNE 18
LJ eNE 09
T - ePRZ" 38
Oct.28 | T e 10 09 06
Oct .29 P iPNSZ [ 03 41 07 € (normal | USCGS: 19°N 1050
i% 3€ 0 =03:36.3
P6 el 44 05
is 41
el 47 Q07 | 20
M eNE 41 @7
R elNE 00
T ePEZ 33
Oct .29 2 elNZ L —27 15 normsl
e? a7
Oct.29 P eZ 14" 257 E%R
T al7 36
Oct.30 | PX iP% =0 b5 5Y d [normal |USCGS: 54°N 156°F
“I o 55 08 0 = 20:47.3
isSz 59 29 J S A: 54°N 155°W
el 2l Q3 B4 |27 0 = 20:47:05
bt ePNBE 20 53 54
eSNE 59 B335
R elNE 54 06
el 59 40
SB eNE 54 Q7
ek 59 05
T ePEZ 53 3%
aSs 59 00
Ozt,30 1 P ez 22 40 58
MW ex 41 00
T ePEZ 40 47

Harry 0. Wood,
Research Associate in Charge.
Charles F. Richter,

Assistant.
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a coérdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in codperation with the Scripps Institution of Ocean-
ography of the University of California); at Tinemaha, and at Haiwee, in the Owens Valley (in
cooperation 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 codrdinated 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.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

® — 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).

Instruments, and Constants (approximate) ;

£ s v h
N—S 0.8 sec. 2,800 0.8-0.9
E . w I i i
N—S 6 sec. 800 0.8-0.9
E c=wd) W [ [ i

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,=0.5 sec. Damping critical or slightly less;
galvanometers: (1) T,=0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

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 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.
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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);

T, ' h

N—S 0.8 sec. 2,800 0.8-0.9

E i w i [ i

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less:
galvanometer: T,—0.2 sec. Damping critical.

The Station Constants follow.
Codrdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® — 34° 135" N,, L — 118° 03.4° W., h — 1742m., Weathered granite.

Riverside Seismologic Station 3
@ = 33° 59.6’ N., L = 117° 22.4' W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station :
® = 34° 26.5' N., L — 119° 42.9’ W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
© = 32° 51.8' N, L = 117° 15.2° W., h — 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® = 37° 05.7" N., A = 118° 15.5" W., h — 1180 m. approx., Basalt.

Haiwee Seismologic Station
P = 36° 08.2" N., A = 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

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 between 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 coérdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

ny

For routine instruments of period 0.8 second S

For routine instruments of period 6 seconds . Y et e h ot s Y

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second ' eyl -

For routine vertical component, galvanometer period 10 to 14 seconds . PX
Mount Wilson Seismologic Station . MW
Riverside Seismologic Station B
Santa Barbara Seismologic Station . AN . SB
La Jolla (Scripps Institution Seismologic Station) . . LJ
Tinemaha Seismologic Station . . . . . . . ¢y ofl
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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No. 38 PASADENA and auxiliary stations 1972
G [ ] TR N B T T R S S R U o - 3 oy
s R Wit W A 5.?3] m_ | d! depth | Remarks
Nov 1| P 12FEZ| 10 50 34 T“ [ deep

14 DY
iZ 51 99 l !
iZ 39
MW ePNE 50 %4 ;
R ePNE 28 i
T iPRZ | 47 d |
&8 | 131 00 42 e
2 el | oL 09 21 et
Nov 2 PX T /1 ) I l? 0 | d | normal{ J.S.A.: £%°5 110°W
aSNZ H 13 o <0% =
P6 | eoPE 15 1% | s L ol
iSE 21 12 U.S.C:G.S.¢ 23°S 111°W
el 23 04 0- 11:03.4
{LE 27 56|22 ';
MW ePlNZ 15 LE
aSN 21 13
SB aPNB 1S 0%
Ah ePEZ 32
o 1 AR ek 21 50 ) =} DAL it
Now: B| 2 iPEZ s 10 S o S d | deep
PX a 20 Pb5. 20
i 7L
v e PNE 19 s8I
eSNBE 20 D5 15
R ePNE 19, 55 17
SB el 10 |
iN® 14
LJ | ePNE | 2 |
allE 20 0hR 4Z
T iP% 19 55 il
+ el eZ j%l.j*i.f?iﬂ_, < i T = _
Nov 8| PX | ez 01 26 17
e S 1 (L = N ) 2
Nov 8 PX eZ 05 40 45
) el 26
A i N R, _. 23 by I
jov 9 P iP2 Z0 B2 47 ¢
ed 03 130
T aPNE 07 o RN Bl () T 1 LE .
Nov i1l P iPNEZ | 05 65 38 c
LW aPNE 39
LJ a3 49
T alE 26
H iP% . [N g e SRS W 5 =8
Nov 11 P aPy% i 7 R a5 o ¢ |normal | Small surface waves recorded
T ePNE 22 »
Nov 12 P iPNEZ 09" 44 18 Falt in Salt Lake City,Utzh.
iz 5bh
iLZ 46 40
1 ah) 44 15
all 50
R aNE 13
T 2 PNE 4851
H elZ 44 25
Nov 12 P aPNEZ 1o WS ¢ |normal
alLZ 50 43
LJ elif A B
ok 46 14
i) aPNE 42 02
ellf 51 14
aNE bad ' 1%
H eP? 41 53
— o —---dl-.u-q-_ozo-‘-—- - 51 Og -
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o .39 PAGADSITA end eaviliacy 3tabions 1932
Bta= ] =... ] 0 O e fom A [c JFocal |
Date e 1 Pnase h.. m % Iseie: . ban 5 E.E,Pﬁh | v Remarks
Nov 12| P | iPNEZ | 20 16 58 ¢ |dzep? |
gl | 43
S 17
7 eNE 17 Ap = h o lr:
Nov 13| P iPIEZ | 04 58 19 ¢ | deep J S A: 43.4°N 137°E
iPcPZ 38 0 - 04:46:54
34 05 01 g% USCGS: 45°N 137°E
8z 02 50 0 - 04346331
iSNEZ 07 139
el 08 40
M ePNE 04 58 17
eE 05 01 07
iSNE 07 37
R iPNE 08 53 20
eSIE c5 07 37
SB ePNE 04 58 12
eSN 05 07 26
nJ {PNE 04 58 25
iR 05 01 26
eSNE a7 .5
Ui iPNE 04 58 07
13NE 05 0% 1%
H iPNEZ [ 04 58 11
GRNRY L DB L0 200 Lbanatn ros oo Fomiviin covesmtler < v =y ot B o
Nov 13 X | 2% 05 24 B5
A R fpsidto v o 3
Nov 13| P iPNRZ | 16 02 14 =
MW aNE 16
. H eNEZ 19
liov 15| P iP%, 10 36 08 c | deep? |
MW ex 08
LJ alNE 35 37
i aPNE %6 26
eSNE 46 52
H aFZ | &8 18
Nov 17 { P | iPMEZ |06 07 27 RNT [T S A: 185N 104°7
PX iSNZ 11 24 0 - 06:02:46
eLZ 14 05 USCGS: 18.0°N 103.6°W
MW ePNE o7 27 0 - 06302:46
eSNE 11 23
R aPNE 07 22
eSN 4
SB ePNE 07 36
LJ ePNE I
eSNE 10 53
T ePNE 07 53
H iPNEZ 44
Nov 18 | PX eP% 01 Ch 29 T e i A =
aLN 14 58
MW elld 05 29
LJ elNE 19
T aPNE 46
Nov 19 ﬁ% él\ZfE 09 03 %g Small surface waves racorded
R ell 10
LJ aNE 01
T el 42
H e@Z_ 31 T
Nov 19 PX eZ i 27 37
Nov 20 | PX ez 11 3R ES
jov 2 P ePZ 15 :
Nov 22 ’I‘X ?E 5 09 ?f% c Banda Sea, acg{g;ﬁgg to
H iPNEZ A7
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Sta- G. G- i ¢ | Focal
-_?ate tion e h m s |sec n$1 d | depth Bomprke
Hov 2ot P iPNBZ | 15 12 47 d | deep?
iZ 13 04
MW ePNE 12 48
LJ el 50
H iPNEZ 54 d
Nov 26| P iPNEZ| 04 35 29 ¢ | normal?| J S A: 41°N 135°E
PX eSN 44 54 0 - 04:24:03
aLl LSRR 0L I8 B
ot ePNE 35 30
aSHE 45 00
R ePE 26 35
aSE 45 03
SB aPNE 35 26
LJ ePE %9
aSNE 45 13
J ePE 25 20
eSE 44 39
N iRl eP% : 25 20 .
Nov 27| P iPNEZ | 03 49 47 d | deep
A ellE 49
T el 42
H eRZ 47
Nov 28| P iPZ T T o o1 d | deep
H iP2 44 06 ¢l
Nov 28| P a? R, R
T ek 02
Nov 28| P ePZ 23 28 58 d
Nov &3 | P eZz 02 00 14
e 03 34
P el 00 20
H eNZ 19
Nov 29| P ePZ 05 %8 40 ¢ | deep
T el ha
H ePNZ 54
Nov 29 | P ePZ 06 42 35 deep?
VA 44 11
Nova| P ePZ 08 45 15
H a2 01
Nov 29 | PX iPNZ 11 25 03 d | normal |J S A: 28°S 68°W
isSN 33 0Ol O=abous 11311:20
ell a5 USCGS: 32°S 72°W
LN 49 30 0~ 11:11.1
W s PNE 23 03
eSNE B2 59
R ePH 25 100
eSE R
SB ePN= 23 08
LJ e PNE 22 55
aSNE %2 42
o ePR 25 b
eSE 3% 24
H iPNE 25 =10
aSN L]
Nova30 | P eZ 03 42 26
T el 36
H ePNE 36
Nov 30 | P e? 04 04 16

b
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Sta- Ge Co T | T ¢ [ Focal
Gy tion e h m 8 |sec d | depth hEKrky
Dec 1| P iPNEZ |00 55 20 c | deep
T e PNE 21
P iFE 08
H ePN 2 13
Dec 3 i) eliEZ 067 31 G normal | Small surface waves recorded
AT el 13
P ePNEZ i
H ellE 21
Dec 3 P iPNEZ | 08 45 56 c | deep?
i elNE 57
T iPNEZ 42 e
iz 47
iZ 46 01
H ellE 45 4%
Dec 4| P ePNEZ |04 14 45 ¢ | normal | Small surface waves recorded
MW ellB 43 JSA: 3B°N 35°W
LJ elill 43 0 = 04:03:59
y T ePNEZ 33 d
Dec 4| P eZ? 08 26 01 normal | A - 114°
ePZ 07 Strasgoourg gives:02°N 122°E
- iP'NEZ 29 54 (according to Ziirich)
iZ 50 1%
iz %1 00
e 5 30
iZ 40 44
PX eLNZ 58 30 | 30
W eNE 30 03
R alNE 12
SBE el 291 AN
el %30 58
el 40 55
LJ elNBE 29 54
ellE 40 138
L elNEZ 29 .59
allEZ 40 139
Dec 4| P iPZ IO "Bk %Y
iz 58
U\ VA 52 32
Dec 4| P iPZ il R OF = N2 c | deep?
ez 45
T e? 5%
Dec 5| P iPNEZ | 00 31 03 ¢ | deep?
LJ eFE Q7
T iPNEZ 20, 57
Dec 6| P iPZ 22 527 30 d
MW el 29
iy iPNEZ 18
H elNE 23
Dec 6| P aPg 03 34 42 c
T iPNEZ 56
Tec 6 P iPZ I1 =07 58 d
LJ ell® 19
i ePNEZ 58
H eNE s - ik
Dec 7 P ePNEZ [ 09 0B 49 d | normal | Small surface waves recorded
MW eNE 49
& |9 5
T ePNEZ 06 21
H aPRE X
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 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 codpera-
tive undertaking. This laboratory is the central station of a codrdinated 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-
operation with the City of Riverside) ; at Santa Barbara (in codperation with the Santa Barbara
Museum of Natural History); at La Jolla (in codperation with the Scripps Institution of Ocean-
ography of the University of California); at Tinemaha, and at Haiwee, in the Owens Valley (in
codperation 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 cobrdinated 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.

Standard time is determined at Pasadena by comparing the station clock with automatically
recorded radio time signals, sent from Annapolis (NSS), three to five times daily.
The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station

® — 34° 08.9' N., A = 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).

Instruments, and Constants (approximate) ;

T A% h
N—S 0.8 sec. 2,800 0.8-0.9
E—W * e “
N—S 6 sec. 800 0.8-0.9
E—-W S = 2

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Details shortly to be published.)

inertia-mass 100 kg. T,=0.5 sec. Damping critical or slightly less;
galvanometers: (1) T,=0.2 sec. Damping critical.
(2) T,=10 to 14 sec. Damping critical.

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 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.
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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) ;

T, v h

N—S 0.8 sec. 2,800 ~ 0.8-0.9

E 1 W (1 [ @

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station:

inertia-mass 100 kg. T,—0.5 sec. Damping critical or slightly less;
galvanometer: T,—0.2 sec. Damping critical.

The Station Constants follow.
Coordinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
® —34° 135" N, A — 118° 03.4' W., h — 1742m., Weathered granite.

Riverside Seismologic Station

© = 33° 59.6' N., . = 117° 22.4' W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station : .

@ = 34° 26.5' N, L = 119° 42.9° W., h = 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
® =32°51L8 N, L = 117° 152" W., h — 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
© = 37° 05.7 N., . — 118° 15.5" W., h — 1180 m. approx., Basalt.

Haiwee Seismologic Station
® = 36° 08.2"' N., . = 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. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
¢, d are abbreviations for compression and dilatation.

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 between P, P*, and P, 5
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 codrdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second e

For routine instruments of period 6 seconds . TR T e A B

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second AR =

For routine vertical component, galvanometer period 10 to 14 seconds . . . . PX
Mount Wilson Seismologic Station . . . . MW
Riverside Seismologic Station RaiqeEall e b 03 E=TJ8) . . e e e e R
Santa Barbara Seismologic Station . . . ., . . . . . . . | T et
La Jolla (Scripps Institution Seismologic Station). . . . . . . . sngenretaid s Yo zimn ekl
Tinemaha Seismologic Station . . . . . . . . . . . . . iolua an asyig.zopiay ol
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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No.42 PASADEFA and auxiliary stations 1932
Date |S%@- | Phags G.C.T. [ T A ¢ [Focal Renarks
__|tion h m 3 |sec]| mm d | d:pth
Desc 7 | P iPNEZ | 16 26 4% ¢ |normal |[USCGS: 18°N 103.5°%
iNEZ 47 ¢ 0 - 16:22.1
iSNZ B0 42 J SA: 18°N 103.5°W
P6 isE 36 0 - 16:22:12
118 %1 . 40 |24
T ePNE 26 4%
aSHNE IO RER]
R aPNE phn sy
ell B2
asN 2
SB ePNgE 26 54
alif 30 . 59
LJ iPNE 26. 2%
el 28 57
ell S0 i
i iPNEZ 27000 &
iSN o R B
iN 24
H aPE 26 54
o SE SN
Dec 8 | PX eNZ |12 31 06
T iPZ 20
Dec 8 P eZ 15 28 0
Y e’z Sifean
Dec 9| P iPNEZ |08 45 33 deep USCGS: 14°S 74'W
iZ 43
iNE 54 01 0 - 08:34:57
iNE 37 Jd S-Ar 20,29 73.5°W
eli 55 41
LJ el 45 %36
T allE 39
Dec 9 524 el Y " 2b 4% ¥y
T allEZ 15
Dec 11 P iPNZ 04 44 10 deep?
Dec 14 | P iPBZ 06 41 19 c | deep
MW elNE 21 3
T aNEZ 07
Dec 15 P ez I BT a7 : normal 7
Dec 16 ¥ aPZ [0 S 7 T I
43 a7 15
Dec 16 | P iPZ o deep? .
Dec 18 | P iPNEZ |06 31 59 c | deep?
MW elE 52 00
LJ erl S =40
2 iPNEZ o2 25 d
H alNg 15
Dec 18 P iPNZ 07 427 07 deep?
Ul e? 11
Dec 18 | P iPNZ 0% B8hl c | deep?
i iP%Z o9
Dec 18 P iPNZ 08 23 30 deep?
T a7 39
Dec 19 | P iPNEZ |06 35 03 ¢ | normal |USCGS: 12.5°N 939
iPCED %8 01 0 - 06:28:31
P6 ilE 45 16 |25 S conspicuously absent
W ellE 35 03
R oN 34 52 J S A: 0 - 06:28:39 and
LJ eNE 52 06:29:01
m iPNEZ 35 13 o
H ePNE 13
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Sta- Ge 0 15 T A ¢ | Focal
i tion Fhaes h m 8 |sec| mm d | depth i Homarice
Dec 20| P iPNEZ | 02 43 40 normal
rX iSN A% 2%
aLN 50 43 {12
MW ePNE 43 40
R eN 34
LJ elN 2l
T ePNE 44 04
H elNE 43 56
Dec 21| P iPNEZ | 06 11 15.8 USCGS: 58.7°N 117.8°
MW iPNE 15.2 0 - 06:10:15
R iPN 17.6 J S A: 38.1°N 118.5°
SB iPNE 1541 0 - 06:10:08
LJ iPNE 34 .2 2reliminary determination of epicenter at this
T iPNE 10 351 station: 38°53'N.,117°50'W.,0 - 06:10:04.Felt
H iPNEZ 48,0 over a wide area,about 600 km. in radius. Max~
imum earth emplitude at Pasadena, about 3+ cm.

(in E component),period,9 seconds. Strongest
witnessed effects: collapse of stone cabin at about 38°34'N.,118°02'W.Cracks
and probable faulting with vertical displacements up to 1 meter are reported
from the region betwesn 38°15' and 38°50'N.,and 118°00'W., by 2rofessor
V.P.Gianella, of the University of Navada, and others, The effects apparently
center about 38°38'N.,117°52'W.,but the region has not yet been thoroughly
explored, because of weather conditions. Abous 2000 aftershocks recorded,
prineipally at Tinemsha, a strong one Lec.26, 05:03 G.C.T.

Dec 24| P6 iLE O T4 32 |35 normal | No trace of P or S
Dec 24 P iPNEZ 23" I FpETIRG ¢ |deep?
T i2 44
Dec 25 | PX iPNZ 02 18 13 ¢ |normal | USCGS: 38°N 96,5
iPR12Z 22 19 0 - 02:04:33
iz 23 Jd S A: 35°N 98°E
iPSNZ 3128 0 - 02:04:21
iNZ 32 L9
iSHIN 37 14 Very destructive in
iLN 55 22 |68 Kansu, China.
R aPNE 18 23
alE 350 05
g aPNEZ 18 02
H ePNEZ o7
Dec 26 1% iPNEZ i oy s ¢ |deep
el oL 50
Ji iPNEZ 27 40
12 Bl 25
Dec 26 | P iPNEZ | 22 43 09 ¢ |deep
MW aPNE 10
m iPNEZ 05 c
Dec 30 | P iPNEZ |18 54 01 ¢ |deep
1y iPNEZ LT d
Dec Bk | PX eP'Z 06 50 55 African shock.
P6 elR 07 48
R eP'NE | 06 50 52
T iP'NEZ 57

Harry 0. Wood,
Research Associate in Charge,.
Charles F. Richter,

Asgistant.



