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Sta- | . Go 0% Y ¢ | Focal
Data E¥on Phase n m s/ seo a depth_ Remarks
Jan 1| PX i% 09 01 (8l ¢ | normal
AV 11| c
A 47 c
7 02 a2
ik i1 a1
182 12 35
nA 15 14
cLE oy . ¢ B
W | cEz | 01 07
R £ INT | 15
E.“.'": | ll 2?
SB el i 01 09
P iPNEZ i@ c
iINEZ 17
elN o A L2
H iPNEZ 01 12 i
i% 16
Jan 1 T YA 08 &% 20 | L
H ez 141
Jan 1 PX iPZ 10 16 57| d | deep?
T iPNEZ 45
H iPNEZ 50
Jan 3 P iPZ g hel 2B c | deep?
P iP2 15
H eFB 23 X
Jan 4 PX iPEZ O G707 normal
iSE 4y 5l
eLE 02 02.1 55
MW iPNE Q34 5%, 108
R ePNE 10
SB iPN 00
i aPZ 26 59
iPNEZ o i (T B
H iPNE Cs
Jan 4 PX ?EEZ 04 06 06 normal] "1 g A: 60.3°N.,145W.
. o ;g 0 - 03:59143
= , USCGS: 62°N.,148°W,,
= ol 0 - 03:55.6
iSE 11 24 SE
elE 15 28| 20
W e PNE 06 (07
aSN LIRS
R a PNE 06 €9
ellB 24
iSN iR
SE aPN 06 02
all e
D iPNEZ 05 48
iNEZ 57
iSN 10 46
H iPNBZ 05 54
iNEZ 06 05
aSh 11 BO
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No.2 PASADENA and auxilizry stations 1933
Sta~ L G.C. T, | T A ¢ | Focal S
P tion Fhade h m s [secc mm d | depth R“m“rks_
Jgan 4} P iPNEZ [ 21 13 03 1000 km. S.W. of Pnscdens,
iSNEZ | 14 46 Roughly 28°N 126%i, sirst
MW | eoPNE Vo135 09 shock definitely locaund
iSNE 14 »51 in that region.
R aPNE 13 09
eSNE 14 56
SB ePNE 12 54
iSNE i 7 Il ¢
i ePNE i3 2R
oSNE 16 02
H ePNEZ 13 25 =
Jon 6| PX ePZ X9 23 3B
T aZ 29
Jan 7| PX ePZ 04 18 15 normal| Surfaco waves recorded.
iSZ PR
MW ePZ 18 15
iNEZ 28
R eNE 30
T iPNEZ 07
iz 16
eSNE 27 40
H iPNEZ N PR
iNEZ 26
Jan 7| P aP?2 05 05 21 deep?
MW iPZ 22
i a PR 11
Jan 7| P eNEZ 197 45 08 deep
iNEZ 36
M QZ 09
a2 37
A iPNEZ 44 47
ez 45 14
H iz 44 55
iz 45 23
Jan B8 P aN2 06 40 32 deap?
MW iPZ 32
s eZ 21
Jan B | P cPZ 18 39 56 decp
My ePZ 57
iy ePZ 46 5
Jan, 9 | P oPNEZ | 02 15 48 deep Surfacc waves small or
aZ 19 .15 absent .
iZ 20 gy
1w ePZ 15 5O
A 20 03
iz 21
T iPZ 15 3% d
iz 19 48
iSNEZ 25 56 .
Jan 9 | P iPZ 02 30 55 d | deep
MW iPZ 56 d
7 iPNEZ 31 05
eSN | 41 44
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No.3 PASADENA and auxiliary stations 1933
Sto- o G. G« T T ¢ | Focal S e
-ngte tion sian h m 8 |sec d | depth B T e
Jen 9 P iP% 23 56 41 d | deep
v iPNEZ 44
LJ ePNE 38
i iPNEZ 26
H iPEZ 32
Jan 12 22 iPN2Z | 01 25 Q0 c | deep
MW iPNEZ 0]0)
L iPNEZ 16 d
iSKNE %5  Eb
i H ePZ 25 08
can 15 I ePNEZ | 08 01 08 normal
iSNEZ 02 48
MW iPNEZ 01 06
iSNEZ 02 49
T iPNEZ 00 46
iSNZEZ 02 18
H ¢PNEZ 00 58
Jon 16 | P iPNEZ | 18 15 2l c | deep
iZ 16 02
i iP%2 15 2B
iz 16 03
T a% L8 2
Jon 16 | P 4P7 08 40 44 deep?
T oPZ 47
Jan 17 7} iPZ 19 07 b6
Jaa 18 P iPNEZ | 17 24 56 ¢ | deep
T iPNEZ 42
H iPNEZ 47 c
Joan 21 | P iP'z |19 41 21 d | normal| J S A: 41°S 59°E
iRZ 27 0 - 19:20:57
eNEZ 47 02 USCGS: 37°S 59°E approx.
PX elBZ 20 49 0 - 19:20,8
R eP'NE | 19 41 22
eNE 46 58
LJ aNBE 43 28
iE 46 59
Jen 23 | P iPNEZ | 18 25 45 decp
R ePNE 46
eSN 35 06
LJ iPNE 25 45
iSH 35 02
T iPEZ 26 BY
iSN T i
Jan 24 | P iPZ 03 40 24 decep
Jon 24 P iPNEZ 16 43 bl ¢ | deap?
PX iSE 51 11
R ePNE 43 45
LJ iN 46
Jan 27 | P oPZ 22 27 07
Jan 27 P iPNEZ 22 47 54 J 8§ Ay Q9.5%5" 1731 W
] P34 | iN 57 59 0 - 22336141
iLN 23 09 50 {40
LJ ePNE 22 47 53
iNE 48 01
o8 | .87 4
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No. 4 PASADENA and auxiliary stations 1933
o | Bta= G iGx Pl H A ¢ | Focal "
Dojie tion P#ﬁii___}{ _m 8§f soC mm d | depth Hompriss
Peb: 21 P iPNEZ | 09 42 41 deep
e 44 39
R iPZ 4z 47
eZ a4 37
LJ ePNE 42 45
T eFE 49
H iPNEZ 52
Feb 27 P iPNEZ | 13 15 28 ¢ | deep
ez Y 80
R aPZ 15 5t
T iPNE 39
Feb 3| P iPNEZ | 22 22 31 c | deep (any.
PX iSNE 31 19 Surface waves very small,if
R iPNZ 22 33 J S At 46° N 151°E .
SB oPNE 20
LJ iPNE 40
T iPNEZ ok c
eSN 30 58
H iPNEZ aE . 25
Feb 4| P iPNEZ | 06 29 35 c| deep
R iPZ 55 c
T iPNEZ 29 c
H iPNEZ 32 c
Fch 8| P iPR% 00! 89 51
T iPZZ 01. 01 03
Fab B8 P iPZ 10 30 24
i 5 iPEZ 52
Fob 9| P iP2 04 08 38 c | deep
e% 10 04
R iPZ 08 45 c
T iPZ 31
Feb 9| P iPNZ O& 27 12
Fcb 10| P iPZ C8 57 28 d | deep
i%g 58 c
R eNE 24
LT eN 44
T iPNEZ 87 .39 d
iNEZ 58 (8 ¢
Fob 13| P iPNEZ | 03 02 43 c | deap?
R ePZ 47
ip aPNEZ 30 ¢
Feb 14| P ePZ 057 3a 41 normal | Small surface waves racorded
R cP4 43
=~ iy oPEZ 51
Feb 15 P iPZ 0e 88 40 c | deep?
— m iPZ 43
Foh 18| T iPNEZ |12 13 25
Feb 19 P iPNEZ 04 25 18 d | deep?
P iPNEZ 46
aSl 4
Feh 19 | P iPNEZ | 08 47 24 ¢ | normal
PX sLZ 09 15.7
1w ePNE 08 47 24
o iPNEZ 28
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No.5 PASADENA and auxilicry stations 1933
- Sta= | . G. C. To| T L ¢ | Focal s
Data jion Phesa h 5 s| sec mm 2 | aepth Remarks
Feb 20 P eZ J I ! 20 S deep?
2 13132 35
Fab 2C| P IFNAZ {17 19 46 c
R iP7 40
LJ aFNE ol
T AT NNG 205 ol
IS el'Z 01
Feb 23| P iiNaZ | 08 20 34 ¢ | Normal?[ Small surface waves
recorded.
iPRIN o gsges: 1998 69° W
b ek B 29 51 0~ 08:09:25
R iFNEZ 20 2% c JOA& [ IBOUE SE ey
1SHEZ 29 424 O~ 0R:0%:38
SB ePN® 20 44
Stz 30, 05
Tl iPN 20 19
isy®E 29 .85 Tamage ot Iguique,
i) iPNE 20 46 o Chile.
1SN% 50 1S
Fcb 24| P =7 05 17 08 d | decp?
R iPZ 10 d
T iFNER 01
Feb 25| T 1Pk | 22 05 37 c
¥eH ZE| P 175 C4 38 1& c | deep
R i 15
T iPAZ 15 &
Fab 26§ © iCHEZ | 09 B0 07 c | deap 7
iZ 34
R HA 08
iZ 85
T iPIEA 50
iZ iy 3L 36
¥eb 26 | T coSZ | 22 23 39|

Harry 0. Wood,
Research Associate in charge.

C.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 cotpera-
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 cotperation with the Santa Barbara
Museum of Natural History); at La Jolla (in cotperation 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., . = 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—§ 0.8 sec. 2,800 0.8-0.9
E—W ¢ st .
N—8 6 sec. 800 0.8-0.9
E—W @ & k

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 see. 2,800 0.8-0.9

E . W 13 & LU

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° 034" W., h — 1742m., Weathered granite.

Riverside Seismologic Station [
® = 33° 59.6" N., L = 117° 224’ 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 alluyium.

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. 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, 4
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 B

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

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second A B

For routine vertical component, galvanometer period 10 to 14 seconds . . . PX
Mount Wilson Seismologic Station . MW
Riverside Seismologic Station . or i
Santa Barbara Seismologic Station .. . . . . . . . . . . . . . . . SB
La Jolla (Scripps Institution Seismologic Station) . . . . . . . . . . oL
Tinemaha Seismologie Station . . . . . . . . . . . . . i;ssfiireis s asvie. ssules o
Haiwee Seismologic Station ., . . . = SF i s 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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Preliminary Kotice

Earthquake of March 10,1933.

The occurrence of this shock has nacessitated suspension of most of the routine and
research work at this laboratory, in order to collect valuable data while still
obtainable,and to attend to other emergency matters.

A}l timesgiven below are Pacific Standerd Time (meridian of 120°W.); for ¢.0.7. add
eight hours. Ehe date of the principal shock is thus March 10,2.S5.T., but Marck 11,
¢.C.T. {(at 017).

The times of beginning of the large shock wers well recorded at all stations of this
group, as follows.

Pasadena: 05:54:19.3 p.m.,March 10, P.S.T.
Mount Wilson: 20.6
Riverside: 20,7
La Jolla: 27 .4
Santa Barbara: B7eb
Haiwee: 50.2
Tinemahas 55:03.9

These times are not in error by more than 0.2 secC., probably not more than 0.1 sec.

The diffarences in these times have been used to locate the epicenter (by the hyper=
vola method, assuming a velocity of 5455 km./sec. to the three nearer stations, and
7.94 km./sec. for the more distant stations). This is found to be very near 33°34.5'N.,
117°69* W, This point is a short distance off the coast, between the towns of
Huntington Beach and Newport Beach. It is considered probable that the origin is on
one of a system of faults which run parallel with the coast in that yicinity.

The time of origin is jndicated as 05:54:08. The depth appears to be less than usual,
probably about 10 kilometers (6 miles).

At 01:13 a.m., on March 9, occurred a amall shock strong enough to be gharply felt
and occasion some alarm at Huntington Beach. It appears that its origin was near that

of the large earthquake .

Aftershocks have been very pumerous, and still continue. Complete 1isting of those
recorded is an impossibility, &s the records of the more gensgitive instruments at
Pasadens show nearly continuous seismic motion for many hours after the main shock.
Even a list of the larger aftershocks would be too long for inclusion here. In view
of certain press reports, it should be stated that none of these was at all comparable
with the main shock. The largest immediate aftershock, that at 10:59 p.m. March Ty
with an amplitude legs than four-nundredths that of the main shock.
Most of the aftershocks originated near the point of origin of the large ghock,but
gsome appear 10 have had origins a few kilometers distant. Aftershocks were recorded
for a few hours each at three tempoTary stations, one within ten kilometers of the

principal epicenter.

was registered

The intensity of the main earthquake probably nowhere exceeded VIII on the modif%ed
Mercalli scale of 1931. Apparently stronger shaking at certain points where consider-
able destruction occurred was Vvery probably due to the water-soaked alluvial charac-=
ter of the ground. Damage was most extensive at Long Beach, which happened to be the
largest center of population near the origin. At all points, gpectacular damage 1is
confined almost wholly to bad or improperly designed construction.

In the region Jjust jnland from the epicenter there are some fissures in soft ground,
annd-cratorlets, and disturbances Lo gronnd water.

|

|
ﬁ\
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Earthquake of March 10, 1933- Page 2.

The outer limit of damage (outer limit of VII,1931 scale) appears to pass through the
communities of Laguna Beach, Fullerton, Los Angeles, and Manhattan Beach. On the
northeast, this limit is close to the limit of the alluvial Los Angeles basin. To the
west of Long Beach is a block of compact sedimentary rock, the San Pedro Hills, on
which the apparent intsnsity is much lower. The area of perceptibility includes most
of Southern California.

Seismologists will be aware that this was not a major shock; its energy was far less
thanh that of, say, the Nevada shock of December 20-21,1932. In magnitude and in
intensity of local shaking it probably did not exceed, and may even have been less
than, the Santa Barbara earthquake of June 29, 1925. The greater extent of property
damage and loss of life (about 120 persons) in the present case is attributable to
the more thickly settled character of the strongly shaken area.

The approximate colrdinates of places mentioned follow:

N.Lat. ¥.Long.

Fullerton: So° 52T LE7Y 55
Huntington Beach: 25 40 118 01
Laguna Beach: o5 D8 117 47
Long Beach: 35 46 118 " k2

Los Angeles: 34 03 118 15
Manhattan Beach: 551 5D 118 &5
Newport Beach: 55 BT 117 56

Pasadena ,California,
April 4, 1933.

Harry 0.Wood,

Research Associate in charge.
C.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 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 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 direet 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, 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 N5 v h
N1 0.8 sec. 2,800 0.8-0.9
E a= W i i '
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 see. 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—8 0.8 sec. 2,800 0.8-0.9
E —— w (1} (13 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., b = 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., . — 117° 152 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. 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 loeal 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 codrdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second i b

For routine instruments of period 6 seconds . . . . . . . . . . 3y

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second o5

For routine vertical component, galvanometer period 10 to 14 seconds . PX
Mount Wilson Seismologic Station . . . . . « . « . « . L L. MW
Riverside Seismologic Station } v
Santa Barbara Seismologic Station . . . . . . . SB
La Jolla (Scripps Institution Seismologic Station) .  Ld
Themaha Seismologic Station . . . . . . . . .« . . . . Jnsofikegis susdevig.sssise oF
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. 21 PASADRNA and auxiliary stations 1833

#ith the following sheets of this BSulletin we resume cirenlation of our readingas
arvaer an interruption cecasioned by the eartiguake of Merch 10, 193%, sheets
aumdered 6 Lo 20 inclusive have been reserved for the rcadlngs of March, April, FMay
and June. These will be irsued as soon as practicable,.

1g |Sta= T ] G. Ca Fu T A ¢ | Focal |
vRre | tion ; Hiase h m 8 |sec mm d | depth Romecie
Ty 1] P % 07 01 39 T e
: l iz 59
MW | iPEZ 38
: i3 58
| B - 4pg i 36 i l
Tuly L | P Tir% 07 56 25 ¢ | deep? |
' MW 1 ePg 23 c i
H ePNE 29
July 1 | P ' ir2 20 27 59 d | deep?
'MW iPZ 28 01 a
' H el 27 48
1[ | |
July 3 ' P iPNEZ | 12 09 54 lc | deep!
i iz 12 58
. MW - iPNEZ 09 55 e
! ez 12 53
' R iPNEZ 09 57 e
\ LI = iPNEZ 55 c
+ T, ePNE 10 03
. H | iPMEZ 04
July 6 P | eZ 04 37 04 :
W | iz 01 f
T - . 36 55
July 6 TP | ePN=Z | 05 09 29 |
M7 | ez 27 |
e M B 14 i

July 6 | P eZ 07 21 05 1

| MW | ez 00 1 {
| R iZ 20 58 | |

July 8 | P iPNEZ | 22 38 26 c ldeep |

M7 | iPNEZ 28 |
- ePNE 4l !
July 9 | P e8Pz 01 41 02 normal !Surface waves recordsd
P6 eShE 50 00 [ | JSAs 44.5°N 152.3°
MW | ePNEZ 41 02
| eSNE 49 58 0= 01:30:13

R | iPg 41 12
SB ' ePZ 40 57
LI | ePZ 41 08

eSN 50 08
7. iPE 40 50 1

eSE 49 37
H ePlE 41 01

aSE 49 48 '

July 9 | P iPNEZ | 05 38 59 ld [normal L 22.2° (24907 km.)
eSNE 42 59 | {O= 05:33:57
iLN 45.0 [

v iPNEZ 38 58 | !
eSNE 42 55
R ePRZ 38 54 d
eSE 42 45 kY i
SB iPNZ 39 10 a i
i 182 43 06 |
LT | ePNEZ 38 36 a
| esW 42 13 ot :
| | ePNB 39 24 | [ ;
' H iPNEZ 18 i
e | eSIE 43 28 !




@mnal From the ISC collection scanned by SISMOS

Seismological
Centre

No. 22 PASADRNA and suxiliary stations 1933
Date Sta- ] Phase e et 41 Tocal Remarks
tion h m s |sec depth
July 9 | P ez 09 38 55 nermal | Small surface waves recorded
wa iZ 59
R CVA 39 03
LJ aPNEZ 05
1t el 38 49
H ePh 55 -
July'g » P iPZ 09 59 29 normal | Small surface waves recorded
| e 10 05 46
W | iPNEZ | 09 59 27
i eZ 10 05 42
R | eNEZ Q9" 595 AL
SB ez 2e
S el 16
H el R4
July 31 P ez 11 32 34
T allE 52
H 1 6B 41
July 9 P iPZ 32 41 B normal
P6 iSE 50 36
PX eLN 59 37
Mmv ! iPZ 41 39 .
| eSNE 50 37
R | ePZ 41 43
{ eSE 50 43
SB iPNEZ 41 35
LJ ePZ 45
esiB 50 49
T ePE 41 27
eSlE 50 15
H aFR 41 34
aSE 50 26
July 9 | P eZ 13 09 56 May be part of preceding
el 19 13
MW e 15
R eEZ 13
SB ez 39
LJ eZ 06
i alll 28
H el 28
July 9 | P iZ 13 38 34
M iz 28
L eE 32
H ek 39
Faly 9| P eZ k6 18702
MW a? 05
SB ePNZ 17 49
LJ 8% 18 135
it e NE 08
H ePNE 04
July 9 P i2 18 02 48
mw az 50
T alE 49
July 10| P iPNEZ | 00 33 12 deep
iz s+ 34 38
iSNE 42 44
ol iPZ 33 12
aSE 42 44
R iPZ 33 15
=S8 42 49
SB iP2 33 06
IJ et 18
T eR B 03
_ | esN 42 27
S . | ePNZ a5 of |
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pate | S8~ | Phase R e i S RN 1 G S SR S
gesg | tion : h m s |sec mm % d | daptha REDSEHS
Taly 10 P | ipPNEZ | 03 26 36 rc | ncrmal | Large curface waves
P6 iSE 30 B2 | reccrded
107 1 iPIEZ 26 38 o JSA: 17.8°K 104° F
| esie 30 32 f 0= 03:22:02
R iPNEZ 26 33 o |
| CITD 30 24 Lo
SB | eXEZ 26 49 e
| esZ 30 4% e
LJ ! eP7Z 26 19 e A
T ! ePNE 27 01 et
He iTN7 26 53 1
aCH 30 59 i |
July 10| P ivZ 05 15 06 [ | acen? |
1M eIz o7 | ¢ i
July 10 P a% 08 43 17 i deep? |
WM | ePz 18 {
R ePNEZ 27 ; {
T e PIE 42 49 E i
Joly 10[ P aPZ 10 a7 32 i normal? | Large surface waves
iz 52 03 ; at 11:25, possibly
LW e 47 A9 | not the same shock
e’ 52 09 i
R ef % 12
1 el Bl 54 |
July 10| P irZ 25 12 58 | ¢ | deep?
W el 59 | i
R iPZ 52 !
P ek 47 i '
H oPN 52 | | l
July 11| P iPNEZ | 06 27 25'}‘ : deap ;
¥y | iPNEZ 25 | e | !
R ePZ 27 I @
LJ ez 25 | | k
T eNE 32 | i ;
H ePE 54 | | |
July 11| P iz 07 02 14 | E 4
R eZ 09 f i
T ok 5 é | |
| : !
July 11| P iPZ 08 39 &b ic |decp?
aw eP2 57 ic i
T ek 41 i ]
July 11| P iPZ 09 05 23 e ' i
R a8z 28 {
T ek 10
July 12| P iPZ 03 12 40 d !|deep
MW iP2 41
R iPZ 44 |
H an 40 | |
July 13| P iPNEZ |08 09 25 | ¢ deep
MW iPZ 25 | (¢
R iP2 -7 (&
SB ez 19
LJ ePZ 39 | l
T ePNE 18 |
H aPNE 20
July 13[ P iP2 14 4z 34 d
iNEZ 45 54
R ed 57 i
il ellE 55 i




mtional From the ISC collection scanned by SISMOS

Seismological
Centre
No. 24 ASADENA and auxiliary stations 1933
iSta- | B AR RS S A ¢ | Focal | T
Do }tion iPhase i n m g !'sec mm d EdaLth 1 Heariee
July 14, P iTMRZ |01 50 55 | — lc | deep |
| iz 5L 24 | . |
| i% | 54 20 ! | 1
PX |eZ lo2 03 20 ' 1
MW | i7NBz [0l 50 55 c |
R iPNEZ | 58 | 6 ;
iZ - 51 27 | s :
17 I 54 25 | I E
SB iPNZ 50 50 - c | :
| i7 ; 51 29 l ?
T ePlE | 03 g i
: -2 oo e
July 14§ P iPNEZ ;16 14 54 ¢ i deep’ |
1% | 16 49 | : i
isN | 24 16 | | !
my iPZ { 14 54 i c
oSNE | 24 16 | ;
R ePNEZ 1 14 56 ; g 1
SB erZ i 49 | c | ;
LJ arZ | 15 08 | Qi ‘
eSNE | 24 39 | : !
T ePNE | 14 44 | i
oSN | 2557 |
H eP¥E | 14 51 ‘!
| eSN | 24 07 gt :
July 15, P irZ [I& I B9 d "} deep
MW iPEZ | 4 | a |
R 197, | a4 | :
T alE ! 25 | 1
H el . ey e e
July 18] P oZ FI1 020 12| | '
iZ 5 28 | n ‘
LJ aPZ | 37 ! ?
T oM | 17 | i
H el ! L2 AP A
July 18| P g IE g ok Te i deep? ~
R erZ E 53 | g |
3B ed ! 47 | }
LI erZz | 57 |
| eNE ! 47 !
July 18] P i°7 19 18 46 i c | deep 5
| R ePZ 1 50 | . 1
SB erZ i 41 |
LJ @P2Z ! 51 |
T ePIE | 45 ‘
July 191 P iPhsz ;05 09 2£T' c | normal
| px lelz ; 12 48 |
| MU | e2NBZ | 09 25 | je
R ePNEZ | 31 | e
s |ipz | 22 | =
LJ 62 ' 58 I 1
T aPNE 08 59 |
. ez ‘ 15 37 | |
! ePNE | 09 0F . |
July 191 ? iPZ 50T T R T c | deep
| R 6% 5 33 ! |
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Date {5¥2= | phage G. C. Ts c | Focal | Romarks
tion ¢ m 8 d | depth |
July 19} ? 122 110 B3 3| normall Apparcntly two SROCKS Trom
iz il 02 00 same source
230 | oLN 04.2 J.8.A, 50° N 170° W
M7 | iPZ 53 35 0= 10:45:36
i2 02 00
R ePZ 5% g7
. GZ 02 02
SB 27 53 25
i% 02 54
| £3 | oPZ 53 45 |
6% 03 'ig |
T ePNE 53 15 |
| oll® 01 44 |
H ePNE 535 25 i l
chZ 01 53 | |
July 191 2 eZ 26 35 | normalf
| % 39
R ePZ 29
i iz 37 |
i SB eZ 36 |
5T |63 43
jom eB 16 |
i H | elE 29 i
July 19, £ | iPZ 40 27 | normal
! | 11D2 a8 |
PX iSH 47 14
eLN BL 2
MW ! iP2 40 29
R ePZ 22 1
| SB el 35
VT 827 47
oS3 47 43
T o PIE 40 11 | ‘
E 28N 46 3% 1
| H etrd 40 20 ! ';
i 6SE 456 23 i
July 19| @ 1PNa% 07 &7 normal
\ iZ 10 03 !
| 2X | iSN 14 26 i
i | 1PNEZ o7 58 i
aSN 14 24 |
R iPNBZ 08 00 i
oSk 14 52 |
SB | iPHE: 07 49 ]
GSNIZ 14 13 | i
LY | er3z 08 15 ! | !
. oSE 14 51 | | |
| T e NE 07 4l | ! i
eSE 13 58 | I |
H oPNE 07 50 | . '
! oSN 1% 5% . I
July 207 P iFn% 25 ISE ‘c | deep? |Very small long waves
M7 | iPNTZ 36 | gl recordad .
] 1PN3Z 38 | g |
T P13 26 1 | i
q erlNEZ 30 ! | i
el g8 21 | |
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Date | 968~  rhase G. G. Ts | € & o [Feeal | B rmarica
tion h m 8 sec mm i Depth |
Juiy 21 2 i?HBZ |07 37 &6 ¢ [
MY | oPND 27 | i i
R erNsZ 21 t c i i
cSHE 44 01 ! 1
SB iPNEZ 37 37 | ;
e N\ ol l |
oSIE 44 19 4 .
H | oriBzZ 37 27 | 1 |
| Sz 44 14 | : |
July 21| 2 | erd 20 25 34 | |mormali Surfacc waves rocorded
I 62 27 01 i :
W | 0% 06 | |
SB oZ 25 48 . |
T | oPNZ 28 f '.
July 24 PX GU4 21 02 46 |mormal| USCGS: 52° N 169° W
P aSkE 09 00 i _ 0— 20355.5
P30 | iSN 05 ! ;
iLN 12 04 @
MW | oEZ 02 55 | t JSA: 51.9°9 N 166.1° W
eSE 09 08 | ! 0 -- 20:55:18
R aPR 02 57 '. |
eS3 09 07 i
| SB eFZ 02 51 ; '
oSE 0g £l i., |
LJ eZ 03 09 ! !
oSN 09 25 | !_ !
iy cPNIZ 02 39 | l |
aSHEZ 08 3 f
H eF27 02 43 i |
oSi 08 39 | ! |
July 23 P erZ 0& 25 45 1 |
W | ePZ 47 i 5
R eZ 38 i ‘
7 eE 45 ; |
July 23] T i22 09 48 2l ™ I mormal] small surfacc waves
1 (%] 25 E : '. racordad
R 0% 17 | | |
P cll® 16 e !
H P37 15 Lol |
July 24, 2 erss |00 36 b2 c ' deep
¥ iP37 565 |
LJ cPZ 59 i
JUly ’3 L 1L U8~ 49 1o e & dcop
! iNDZ 5L 14 ! i
v iPNEZ 49 18 [ c t
iz 51 17 |
SB iP7 49 04 | ! l
LJ oPHZ 24
y 22z 09 ic : _
July 24 P is¥sz |19 07 00 /@ |normal| USOGs: 15° S 170° W
76 cSE JeTan I 0= 18:55.7
P30 | iLN 28 09 ! JSAs 15.2°8 174.5° W
T iPR% 07 03 0= 18:55:36
R i DH 03 |
LJ ePRZ 01 l
T i2VEZ 10 i
elN3 17" 18 | |
H o2 NEZ 07 08 ;
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Date StB> | ohage | G Gy Tl R A c {Facel Remarics
! tion h m s |sec mm d |Depth
Julv 25) P i27 Y e T mormal| Surface waves reccried
ol o] 0 U ) 03 58 . :
A Ao H i2 LT 55540 deep??| Source apparently to
| 5B | e2 ] 48 northeast
LI ePZ 51
T olBZ 25
H S 28
July 20j 2 127 LT e o ¢ | deop
i% 23 B8
MW iP3z 27 58
iy i7az | 28 03
July 31} ? iP% !03 08 00 ¢ | deep?
gt T aZ : 0" b4 |
July 1) P30 | auN v12 10 00 normal | Long waves only
July 51| P 123" 136 u3 Bb
| R iz | 28
I R e 48 |

Harry 0. Vood

Resecarch Ascgociate in charge.
C. F. Riehtor,

Saoistant



@mnal From the ISC collection scanned by SISMOS

Seismological
Centre

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 coSperation 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 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 (;)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) ;

J i v h
N—S 0.8 sec. 2,800 0.8-0.9
E—W - « "
N-—-S8 6 sec. 800 0.8-0.9
E—W # 3 &

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

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 lginds 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) ;

To v h

N—S 0.8 sec. 2,800 0.8-0.9

E = W i L1 L

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., A = 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., L — 119° 42.9° 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., . = 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. 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 JB

For routine instruments of period 6 seconds . . . . . . . . . . oA iR

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second o AaL

For routine vertical component, galvanometer period 10 to 14 seconds . . PX
Mount Wilson Seismologic Station . MW
Riverside Seismologic Station . . SR
Santa Barbara Seismologic Station . v Ly . SB
La Jolla (Scripps Institution Seismologic Station) . i o8
Tinemaha Seismologic Station i v 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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Date| Cva~ Phoge G U T | i A | Focal | llemarks
viom | h m__ 8 8sc mn 1d]dash
Aag =~ P avy, 05 16 55 | daup? |
R elZ 57
T a7 = e, AL, i
> e b5 12" 0F S }
L a7 19 i e
g 1 P IvNEg | ef 1y ok c | deep |
ipP2 19 24
R iZz 1 28
SB iZ 19
1 iPIFEZ B
Aug 2 P iPz ofe I N ¢ | deep?
P i% =80
g 2 P iP7 i3 54 5T ¢ | deep?
R iz | 34 i
Aug 5 i iPNEZ 119 15 438 ¢ | deep
W iPHE 50
R iPZ 51
SB iPNEZ | 43
LJ iPZ 49
I iFNEZ 54
ing 4 P ary 09 44 02
R iP% 2
T iPZ 18
ing & P ivu%7 | 00 &7 16 d [ normal
eSNEZ {01 08 12
eL? £5 06
| P& eSzPeSH 01 07 44
159 G8 Al
! ePSE 09 04
| MW 504 00 B7 19
| R iP3Z 21
SB iPNZ 12
il i7 18
iz 5 P iv% 03 25 52 C | Gorp?
[ 37 24 00
ug 6; P iPARZ |03 04 5o d [deop
M | irwEg 55 d
R iPNEZ 58 d
SB iz 05 037
fig iPNEZ 09 d
Aug 6 P 1Py 08 31 06 d |ncrmal%! Very small suriace
PX ebZ 42 33 waTes recorded.
R iPZ 31 04
iz 24
T ig 25
Aug 6 {2 a7 14 55 96
ug 7 P 174 00 53 22
R ez 25
T iPZ 23
Aug 7 P iP¥BZ |03 08 40 d |normal [Small surface waves
illEZ ¥l 55 recorded
PX all 15 %2
M iPZ 08 41
R iPZ 35
I.J iPNEZ 24
T iPTRZ 52
i% 1200
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Late Sta~ Thase Ga el W sl A [C : eeal Ramarks
tion h m 8 |sec mm d | depth
Avg B c ir? 19 &% 4L d
i i2 47
Aug 9 P iPZ 0% L7 056 ' d | deep?
MW | 1P 05 : d
R iPa 07
T ePNiZ 1]
Aug 9 P 1PNBZ e E sy c | deep
i7z 14 16
MW iPZ D w3l
i%Z 14 16
R iPZ i3 28
1% - 14 12
LJ iPNZ 13 < 24
iNZ 14 ©5
i iPZ 15 42
iz ¥4 26
eSNE 24 42
Aug 10 | P iP% 05" 01 20 deep?
Aog 11 | PX iZ 09 15 15 normal | Begins earlier
eLZ 10 01
MW a7 08, X1 55
iZ% 150 Y
LJ iZ 26
iy i7 1 o
Aug 12 | P iPNZZ [ 09 11 01 d | deep
mw iPEZ 0l d
LJ iBZ 10 48
T iN®Z o R d
g 12 |2 iPZ M s ) deaep
i iPZ 40
R iP7 43
g 13 | P iNZ 09 48 14 d [normael | A > 1759
i% 49 54
i% 5% 49
aZ b4 44
iz 56 57
iz 58 01
P30 | eLN 10 54
LT iZz 09 48 15
R iZ 15
iZ 53 46
iz 56, ‘56
LJ iz 48 15
T iNZZ 16
Aug 13 | P iPNZ 12 5L TIe ¢ {desp
iz 54 B3
iz 59 4%
jUiLT] iPEZ 51 k¥
iz 55 2B
iZ 54 33
iZ 59 48
R i?% 51 19
iZ 59 49
LJ 1PNEZ Bl =
7 iPNEZ 24
iZ B9 55
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No. 30 PASATENA and auxiliary stations 1933
: Ste= | o G 0. B B & 2 [ #0cal nntiea
i R h m &) seo s a | depsn yoal
Tvs | D IoN3Z |16 06 54 R
1N iPZ 556
R iP% 5%
LJ ilz 56
T 1PNTZZ % 02
Aug 151 P iyY32 03 10 0z ¢ | normuly Very small surface
1w irh 03 wavyes recorded
R iPZ 05
LJ irNEZ 07
T iNE 02 57
Bug 15 | © GLNGZ |20 1200
R i% 11 56
SB ez 12 o
LJ iNEZ 00
Avg 15 | P ars 2o 38 24 normal
PX oLl 44
Aug 20 | ™W irg 20 11 56 dacep?
R irz 58
Aug 20 P i?NBZ [ 21 28 30 deep
W irz 30
R irZ 33
T irz 41
Ing 20 | 2 VA 23 09 28
mwr QZ 31
i iz 15
hug 22 | P 1PN3Z |10 00 10 ¢ | deep
MW iFZ 10
R irz 03
L iFNZZ 23
Aug 22 | P P 1T 19086 ¢ 40 surface wavcs, bub
iNZSZ 16 berhaps not deep
i\ iPZ 13
R irg 02
iZ 11
SB aePNEZ 15
P QPNEZ ih
Aug 23 | P ez 12 09 48
a7 10 15
W 87 09 51
aZ 10 00
Aug 23 [ P cZ 13 18 15
ez 26
N7 e l/A 14
T el3z 12 59
Aug 24 | P iFdEZ [09 03 59 d |deap?
MW iP7 04 01
R iPZ 04
T iPNEZ 08
Mug 25 | P ArNLZ |08 04 30 Deustructive in sZechwan,
e8Pty Ug Rs Chinag
PZ iPRINZ 55 J.5.4. (revised);
aScPcSH| 15 02 33.0° N 103.4° B
iScPcPepN 48 0-07:50:36
iPSNZ 17 58
P30 | aSRLN 24.0 USCGS 31° N. 101° =,
oL 35.1 0-07:50.3
Continued
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No. 31 PASADLNA and auxiliacy stations 1953
e ot |y €. Gas T T A c | Focal S
LR l h w8 : gec mm d | dortha s
[Continucda | |
hug 25 IV ePZ 08 04 32!
1PSZ 17 58 |
SB eNEZ 08 47
7 iP77 04 22|
iNEZ 08 27|
Aug 256 © 197 9 43 41 d | dcep?
MV iPZ 39 d
Avg 26 P i°NEZ |08 22 00 ¢ | decp?
M iPZ 00
T iPNBEZ 09
Aug 26 P iPNiZ |23 56 50
MW ez 50
bvg 8% P iPNEZ |18 05 15 ¢ | decp
iZ 07 26
MW iPRZ 05 15
R iPZ 19
T iPNEZ 23
iSNZ 14 56
Lug 28 P iPE 08 58 41 ¢ | doep
iZ 59 12
M7 iz 58 43
R iPZ 46 ]
7 iPNEZ 31 c
iNEZ 59 03
Tug 28 © irdEZ |13 43 29 c ¥
i2 A 14
M iPZ 43 %1
R iPZ 29
7 oNE 52
Aug 28 P ePrZ 20 58 51
M iPZ 52
i iPNEZ 59 01
fug 28 P ir'% 22 36 5l d [normal |4 about 120°; to southeast
iFR1Z 40 00 JS4is 239 N. 952 H.
PX iPR22 43 03 0 22:19:52
iScsoSH] 45 36
iPSN 49 50 USCGS: Probably South
P30 | ic<R1N 56 48 Atlantic Ocean.
eLN g% 4% .32 0 22:19,8
iLN 18 01 Zlrich gives 4 1R000 km,
1w iP'2 38 30 which fits the latter
R i Aprs R9 d location.
SB iP'NEZ 41
iFR1Z 40 33
LJ 1P NEZ 38 35
by 12 NRZ 35
hug 29 P eZ 12 43 11 c
iz 26
MW iZ 14
R iz 17
T ingz 06
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No, 32 PASADINL and auxiliary stations 1933
Sta- e e G s A c | Focal =
RaEn tion i h m s8jsec mm d | dapth BelERe
hug 29 | P ifPNEZ |15 02 11 d | deep! Pheses about 30:40
1PcFZ 39 | identificd as P'P'. This
eZ 03 20 | and other related Phases
isPZ 04 14 appear on the rccords of a
iPPZ 05 16 number of preceding carth-
iSNEZ 09 58 quakes, both desp and
iScSNEZ 1€ 57 normal. Details will
(VA 30 40 shortly be published by
MW iPNSZ 0R/ 12 d B. Gutenberg and C. F,
as 10 00 Richter
eZ 30 a4 JIS:A.2 B9 S, 709 W.
R iPNEZ 02 07 d 0 =14:52:38,
iPcPg 36 h 0.05-0.06
isPZ 04 11
iScSNZ 10 56
ez 30 44
SB irNz 02 19 a
iScSNEZ 8 52 IR i
LJ iPNEZ 02 04 d
esPNEZ 04 05
iSNE 09 44
iScsiE 10, 51
i iPNEZ B2 24 d
iSNEZ 10 25
e 30 40
Aug 30 I P iP7 11 40 18
M7 | iPZ 17
R iPZ 15
iy iPEZ 31
Aug 31 | P erZ 02 57 36 normel
P aLNZ 0% 09
M7 er% 02 57 36
R iZ 46
SB e.Z 34
T cPNE 14
allE 03 06 32
bog 31| P iPNEZ |12 37 244 c | decp?
I irz 44
R eB 47
T i’NEZ 45
'
- Addendumn
tug 20 | PX leLz 112 33 20 — T | normal

Harry 0. ‘food

Research Asgociate in Charge
C. 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 cotperation with the Santa Barbara
Museum of Natural History); at La Jolla (in cotperation 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) ;

s v h
NS 0.8 sec. 2,800 0.8-0.9
E—W u " *
N—S 6 sec. 800 - 0.8-0.9

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);

¢ | v h

N—S 0.8 sec. 2,800 0.8-0.9

E = W 6 L L

one vertical component seismometer with oil dampmg 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 eritical.

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., 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, A = 117° 15.2° W, h = 7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
® — 37° 05.7' N., A — 118° 155" 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 coérdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second « P

For routine instruments of period 6 seconds . 5 e

For instruments of different period analogous notation W111 be employed

For routine vertical component, galvanometer period 0.2 second A o

For routine vertical component, galvanometer period 10 to 14 seconds . PX
Mount Wilson Seismologic Station . MW
Riverside Seismologic Station . o
Santa Barbara Seismologic Station . ; . SB
La Jolla (Scripps Institution Seismologie Statlon) . LJ
Tinemaha Seismologic Station S o 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. 33 . PASADENA and auxiliary stadiouns 1953
Sta-~ Gy O Te | ® A c | Focal | AAPLE R
DA Lison | 0990 1 1 B see o | 0| depih Reiarke
Scpt 1 | P iPNEz |19 13 08 I decp?
M i2% 10
SB iPZ 23
T iPNEZ ¥ N
Saph 2 | P iPNEZ |16 52 &7 T T e [deept h= 0,07 A = 82°
ePcP7 5% 18 0 = 16:41:05
ipPZ 54 27
asP% 55 18 Koti gives 3087 N 1399 I
isE . RS0 - which agrees well with all
iNZ 39 data now at hand
i2 0 R Identification of phase
eP'P'7 h e I at 17:22 under investi-
iZ 22 01 gations possibly ScPei P!
MW iPNEZ (16 52 58 c
eSNEZ |17 02 42
e’ 22 01
R iPNEZ (16 52 57 |- ¢
eSNEZ |17 02 39
iZ 21 57
SB iPNEZ {16 52 51
LJ iPNEZ 53 04 c
iSNEZ |17 02 47
i7 21 58
P iPNEZ |16 52 51 c
iSNEZ |17 02 29
i2 22 05
Sepc 2 | P iPEZ 20 14 Bf e dezg?
MW ePZ 23
SB iPg% 19
7 iPNEZ 31
Sept & | P iPNgz |01 45 05 i/ ¢ |d=ep?
MW iPEZ 06 c
R iPNBZ 00
LJ iPNEZ 44. 50
T iPNEZ 45 31
Sopt 6 | P iPNEZ [22 19 44 deep! h~ 0.100 A =282°
{ . ipP% 21 51 0 = 22:08:14
isPZ 25 03
iPPZ 49 JSA: 2420 S 178%0 W
eScPcSE| 29 01 0 = 22:08:29
iSKEZ 10 h = 600 km
iPSZ 30 01
isSN 32 57 USCGC: 18%0 S 1792 W
iP'P'y 46 32 0 = 22:07.8
iZ 48 63
W iPZ 19 44 Phase about 22:49 may be
eSEZ 29 08 ScPcPP!
eP'P'Z 46 22 cf. Sept 2, 08h
R iPNEZ 19 56
e3IE 29 21
iP'P'y 46 40
1% 49 10
SB iPNEZ 19 40
iSKNEZ 28 57
iP'P'Z 46 30
i% 43 54
= . Continadd




anal From the ISC collection scanned by SISMOS

Seismological
Centre

No. 34 FASADENA and auxiliary stations 1933
Sta= % ERE T Co S c | Focal N
Peve. |3 fon, | Tt h m ;aec mn | d{ depth fetatks
Sept 6 ' T | Contimued
LJ iPNEZ (22 19 441
iSiEZ P S |
PRy 46 29
iZ 49 00
T iPNEZ 19 48
iSNEZ 29 3%
iP'P'NED 46 22
iz 48 53
H iPNEZ £S5l
iSNEZ 29 20
iP'P'NZE 46 29
iZ 48 57
Sept 7 | P iNEZ e2 48 ) ¢ | deep?
MW iEZ 04
T iPEZ 47 45
H iPNEZ 43
Sept 8 | P irN2Z |01 36 35 ¢ deep?
M iPEZ 37 c
il iPEZ 44 c
H iPN27 43
Sept 9 [ P iPZ 05 13 2 [ ¢ Hoep Hegion of Jupon
iz 15 44
. eSSy 29 01
7] iPEZ 13 44 c
VA 15 45
eSNB 23 00
R iPN3Z 15 A7 e
SB iPNEZ 15 38
LJ iPNEZ 15 65
iSW 23 20
T iPNOZ 13588 ¢
@SN aaeaa
H irlEz 45.0.98
Sept 9 P iPNEZ |21 32 27 c | deep? rrooebly slightly deeper
iZ 49 than normal
iz 33 10 4 = 80°-90° or slightly
iZ 30 more distant
iz 35 40
ez 44 11 JSA: 3090 N 14190 R®
P6 el 42 19 0= 21:19:05
[e3] 44 04
el 27
aLl 58 44
My iPRZ 32 28 (o
R iFZz 30 c
SB iPZ 23
LJ ePZ 33
! ePINLZ 33
H iPNEZ 31
Sept 11| P ez o7 &6 1z
R iz 11
e 7 i% 16
Sépt 11| P iPNEZ |11 51 49 ¢ feep
iZ 1&" 03 <45
iz 04 18
Cortinun

I’:

LA

ﬁ"h
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No. 35 YASATENS and auxilinry stations 1933
Sta=- ) G. Ca Ty T A ¢ | Focal S Tn
B tion Haga h m s{sec mm d | depth ey
Sept 11 Contimied
MW iPNEZ | 11 31 51 e
R cPNZ 50
iz 12 08 45
iz Ot 18
SB iPNEZ | 11 31 46
LJ iPEZ 45
T iNEZ 57
iZ i2 03 49
H iPNEZ | 11 31 58
Sept 12| P ePZ 15 02 41
I ePZ 39
T iPZ 50
Sept 14| P iP7 ok R T ¢ | decep?
MW irZ 16
R iPZ 20
LJ iPZ 27
i iPNEZ 00 e
H iPNEZ 06
Sept 14] P iPZ OB 38" 3T dcap?
iz 55
M ePZ 31
R iPZ 26
T iPZ 43
Sept 15| © iPZ 14 05 244 deep? |
IV ir2 45
R irZ 46
T iPNZ 36
H iPZ 37
Sept 15| P ePZ &0 42 24 deep?
M erz 26
il irZ R3
Sept 17| P X% - ATy eS8
T aPZ 38
R iPZ Al
T iPEZ 40
ell 28 16
Sept 17] P iPZ 06 56 11 deen
eZ 57 04
My eBZ 561 11
R iPZ 19
LJ iPZ 18
T iPNEZ 16
Sept 17 P30 eLN g ol normel
Sept 19| P iPZ 100 '35 48 deep
VA 34 16
M7 ePZ 33 49
R iPzZ 50
T iPZ 55
Sept 19| P ePNEZ |23 45 35 normal
elN 49 29
aeLllEZ b8 56
17 § ePZ 45 31
R iPZ 35
T iPNEZ 09
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No. 36 PASADENA and ouvxiliary stations 1953
Date |St2= | 2ns e Ul T i ¢ | Focal
tion IR T sec mm d | dopth Hemngey
Sept 20| P iPZ 04 08 17 deop?
MW 1PE7 18
il irHEZ 10 c
Saept 20| ? iP% 04 57 3%
7 iPZ 36
R iP2 33
i iPEZ 56
H iPNEZ 51
Sept 21| ? iPNEZ |03 26 38 ¢ [deep
iz 27 00
M erEZ 26 38
R i22 44 c
LJ iPNEZ 4
T iPNZ 28 c
Sept 21| 2 erN2Z [09 59 46
M iPZ 46
R i?7 51
LJ eZ 10 00 01
41 1iP7 09 159 85
Sept RL| P ir? LT
MY G4 05
Sept 22| P iPNEZ 11 489 50 d |deep? Apparently traces of
187 ol 51 gurface waves,
R erZ 53
LJ icNE7 51
B iPNEZ 50 01
H aPNZZ 49 58
Sept 23] P iPZ 00 42 b4 | 4 |dcep?
T iP7 5]
T i7N2Z 52
Sopt 23| P ira 1Y 31 57 c |deep?
juit) iP7 58 c
R iPZ 59 s
T irz 32 06
H iPNEZ 0%
Sept 23| P ek 210448
iNEZ 54
i% 06 17
i VA 04 43
iZ 50
R illZ4 40
LJ ii=2 24
iSZ 05 29
T eNZZ 06 57
Sept 24| P o?NEZ [15 27 52 ¢ |normal |A = 4496 (4960 km)
eSNEZ 34 28 0 = 15:191333
P30 iLy G L L T
AT QPNZZ 27 54 JSAs BH199 N 17494 W
eSNZZ 34 30 0= 15:19:50
R ePNEZ |15 R7 &%
iSNE 34 3% USCGS: 5120 N 177°0 W
SB eP2 20 0 = 15:19,6
cSNEZ 54 L8
LJ iPNEZ 28 06
aSNIZZ 34 50
3! erllE% Ay AR
iSHEZ 34 05
H arNEZ 27 45
aSNE %4 15
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No. 37 PASADENA and auxiliary stations 1953
z Sta- | - z Gar Gl =) A c |Focal =
iy tion il i h m s |sec mm d |depth ReRpike
Sept 24 » iZ 16 40 52 d
i iz 53
R iZ 5
I i% 53
Sept 25| 7 az I9T08 28
eZ 09 - 0%
P30 | eL 40,1
jh] iZ 06 36
iZ 09 27
R iz 04 5C
T iz Q5 =28
i2 09 14 W
Sept R7| P if% ISR 0] deep?
Hd iPZz 29
R iPZ 28
i iPNEZ 36
H iPNEZ 36
Sept 27| » icNEZ (21 54 49 c |deep?
R iPZ 53
LJ ] 48
T iPZ 48
Sept 27 P allEZ s (R normal
P30 | eLN 26, X0 99
R ir7 22 B0 43
LJ erz 3L
T iPNEZ 51 03
H iPNZ 00
Sept 28] P iPNEZ |11 54 45 normal? | Possibly slightly decper
iSNEZ SISy than usual
P30 | eLN 57 Q0
M ira 54 47 Roughly 4190 N 12690 W
isE 56 25
R iP27 54 54
iSNZ 56 34
SB i’NEZ 54 35
i i’NEZ 23
iz 29
iSNZ 55 49
H iPNEZ 54 B2

Harry 0. Wood

Rosearch Associate in Chorge
C. F. Richtar

Lsgistant
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA
REVISED

OCTOBER 1, 1933

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 cotperation 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 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 &)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 granite 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) ;

A v h
N—S 08sec. 280 | 0809
gt 1 = b bef o Tl et
N—§ Gsec. | . 800 | 0809
o |+ PR T

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Cf.Bull.Seis.Soc.Am., XXI1,156,1932)

inertia-mass 100 kg. T,=—0.5 see. 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 ch_a.n_ges. 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
recording ;

Instruments and Constants (approximate) ;

s v h

N—S 0.8 sec. 2,800 0.8-0.9

E = W 13 (] L1

one vertical component seismometer with oil damping and galvanometric-optical re-
cording ;

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 2
® — 34" 13,5’ N,, A — 118° 03.4' W., h — 1742 m., Weathered granite.

Riverside Seismologic Station )
® — 33° 59.6' N., A —= 117° 22.,5' W., h — 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station 1

® — 34° 26.5' N., ). — 119° 42.9° W., h — 100m. approx., Heavy, boulder-laden alluvium.
La Jolla (Scripps Institution Seismologic Station) i ; ;
¢ = 32° 51.8' N., ). = 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
P = 36° 08.2' N., . — 117° 57.9° 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. Serase 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

ns

: P
For routine instruments of period 6 seconds . e ceew el AR o B

For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second 3 etk
For routine vertical component, galvanometer period 10 to 14 seconds APX
Mount Wilson Seismologic Station . MW
Riverside Seismologic Station . . v (R
Santa Barbara Seismologic Station . ot o . SB
La Jolla (Scripps Institution Seismologic Station). i 7 |
Tinemaha Seismologic Station = i S
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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Nc. 38 PASADENA and auxiliary stations 1933
Sta-— s T A ¢ | I'eecal
REe tion Fien h m 8 }sec mm d L;i.e-:-p‘t;h HEuRTES
Oct 1 P iPNLZ | 02 50 &l i I deep
iNEZ 53 |
I iPEZ 20 |
iEZ 52 |
R iPZ 17 |
iNEZ 48 |
SB iNZ 51 02 !
LJ iNEZ 50 42
T iPNE 54
iNE 51" 06 |
H iPZ 50 29 i
iZ 55 |
Oct 2 P a7 6 50 25 |
MW £V 22 |
R aZ 27 !
7 iPEZ o7 |
i iZ 13
Oct 2 P iPNEZ | 09 10 24 135 330 47" N 118° 08' W
MW | iPE2 27 At 0 = 09:10:18
R iPNEZ 31 [ { Minor damage
SB iPNEZ 44 |
iy iPNEZ 38
i 1PNEZ, 11 107 e
H iPNZ 10 57| -,
Oct 2 i3 aNRZ 14 11 40 | | normal?
My | 1322 41 | c i
R iz 40 !
SB | iz 34 | |
IJ iZ 44 |
7 iNEZ 44’ o
H iBEZ 45 |
Ot 2 P iPNREZ | 15 38 22 | ' d | normal] A = 5610 km (50%5)
iz 28 | 0 = 15:29:18
iPP7 40 09 ! Strong at Cuayaquil,
i 1SNEZ 45 35 Ecuador
iSesz 48 16 .
P30 | isSsW 49 23 : UsCas: 3° S 80° W
iLN | 54 47 ! 0 = 15:29.,3
MW iPEZ 38 21 |
iSEZ 5 %6 1
R iPZ 38 16 !
eSNE 45 29
SB iZ 38 40
LJ iPRZ .S U
asSk 45 18
T iPNEZ | 38 36 l
eSIE | 45 56 |
B - kapEz. L. \dB B
eSEZ | 45 53
Cet 2 | P iPNEZ ' 15 47 35 normal |Probably an aftershock
i iPRZ 35 |
R iNEZ l 30
LI iPEZ | 24
T iPNEZ 49 |
H iPBZ i 43 A
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Sta- i Go O M T A ¢ | Zocal
Date il Phase i R e =k 3 Edanth Remarks
: .
OEERae B e | 18 12 4% nornal®?
MW i2 | 43
| R S5 39
T iNEZ | 58
Cct 2 ] a7 ™19 33 20 | | normal?
R i7 ; 15 |
s 2 iE7 { 25 o]
Oct 2 P iPNEZ ¢ 22 04 20 rormal? | Ecuador?
1 iPBZ | 19 c !
| R ipz | 14 ’
O 7 iP3 | 08
T iPNEZ | 34
H | ipRg | 29 |
Oct 2 P | iPNHZ | 23 42 36 d | normal? | Zcuador?
M7 | iPmZ | 36
R ipzz | 31 a
LJ iPiEZ i 24 . 1
T iPNEZ | 50 d
H iPNEZ | 45
Oct 2 P VA t 23 51 40 normal?
R e? ' 39
LJ iz t 52
T | iPNBZ | 58 ! d
0ct 3 | P | ez o7 18 09 |
R LD A i 14 % ; :
Qb G O TR T APNRS g 30T T8 d | normal |Aftershock, Icuador
{iegz - 37 36 |
P30 | eLN | 49 25 i
wr | oirg | 30 19 i
IS 13
SB ! iPNZ | 26 !
LJ |, iPNEZ | 07
T | ePNEZ | 33 d
H | ePNEZ ! 37 g
Cct 8 | P | iPNEZ | 14 30 47 | | 4 | cormal |Small surface waves
My | iPE | a7 i recorded
B Arsz | 42 ' Beuador?
LI | iPNBEZ | 50
boB ) APNRZ S 0k
H | iPE2 30 56 |
0et 3 P 1 iPN&Z | 18 50 55 | ¢ | normal? { Niigata Prefecture, Japan
My | iPE 57 ' according tn KOti
R | ePz 59
SB | iPNZ 49
| T - iPNEZ 46 c
L e (7 52 |
03 | P iPg [ 19 39 42 '
L B o 52
Cot 3 P | iPNEZ i 21 34 15 | ¢ | deep?
T ! iPKRZ | 31 l
l B! ipmg ! ZEe Rt
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fo. 40 PASAIGZNA and suxiliary staticns 1933
Sta= 5 B Gy andr B [¢ IFozal Romarica
Jaen tion R h m 8 |see mm d {degth i
Oct 5 | P iPimz | 16 15 18 | c ldsep
i% 24 !
iz 34 !
¥ iPRZ | 19
R iPNEZ 14
T iPNEZ 07
T iPNEZ 33
H iP27Z 27 _
Oct 10| P iPNEZ | 03 45 36 d Taesp
i% i 46 02
M iPNZZ 45 35 d
R iPZ 32
i% 59 :
SB ePZ I 42
Ly | iPHEZ | 25
T iPNBZ ! 47 d
iz | 46 14
H iPNEZ | 45 42 2= O EMEET |
Oct 10| P e Vo4 B¢ 1& 1 - §
MW iz i 12
R i7 I 07 i
p o limy | 30
H 122 - i 20 |
get 100 P iPNEZ |15 39 29 c jdeep
isz j 47 06 :
5 iPIZZ 39 30 I
L7 | iPiEs | 11
T iPNEZ | 52
eN f 44 08
H iPuBs | 33 Al *
aNE i 46 59
Oct 11| P EYA "23 57 59
T iz ! 58 00
4 T iNgz | 12 g
Get 18], P iPNSZ [ 07 24 I8 | T 7 T4 [desp. [HE 0.02
iZ 43 ‘w9100 km  (829)
iz 54 | 0= 07:12:00
iSNE 34 25
M iPNEZ 24 16 d {La Plata gives
R iP% 13 0 = 07:11.99)
iz 41
SB iPZ 2a From Pasadsna and La
LJ iPNEZ 06 Plata, epicentre pro-
T iPNEZ | 28 d bably off the coast of
iSNE 34 49 Chile, about 43° S lat.
H iPNBEZ 24 25
eSh 34 39
335 13 | P iZ } 02 B8 03 T | Begins sarlier
M iZ | 57 44
R i7 44
T iPNZZ 58 07
- H iPNBZ | 57 56
Uos 14 | P ieNEZ |22 286 I3 d |normal | A = 4220 km (38°)
P6 iSE 32 03 0 = 22:18:48
eLd ! 37 33 i
Continued
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No. 41 PASATENA and suxiliary stations 1933
Date Sta=— Phase 2 e T 13 A (&) Focal Remarks
tion h m § |82¢c mm d | depth
Oct 14 Comtimued | |
R A en 2t w18 Zastern Aleutian Is.
aSQ 32 10|
3B eP? B6. 12 |
asS% 53 R 5 |
LJ iPNSZ 26 27 |
eShE o A |
P iPN3Z 25 57 |
iSNEZ ol Y
H iPNEZ 26 05 |
iSNZ Bl 45
Oct 16 5] iPNZZ WP s { normal?
J i iPE4 56
R i2NEZ 5% 00
SB iPHEZ 62 47
LJ iPNEZ 535 06
Jl iPNZZ 52 39 |
H iPNZZ a4
Oct 17| P iPZ 12 42 15 deap? S
T e? 15
Qet 1% P iPNEZ 1% 39 45 ¢ | normal
elid &% 14
W iPRZ 59 .50 ¢
R iPZ 44 i
LJ iPNEZ 28
T iPNEZ 40 ©€6
H iFNEZ 29, 59
Oct 22| P iPZ 02 47 39 < i
14 iPZ 40 !
GetEzeil =P eZ 20450 ¥ )
10 ez U9 59
Oct 23 | P iPNBZ | 04 08 15§ = nornal
P30 eLil 42
il 'd irPaZ 08 16
LJ aPZ 13
T iPNEZ 24
H iPNEZ 24
Oct 23 | P a7 13 52 35 Uil
e? bY B5
Oct 25 | P iPNEZ |23 39 28 d !deap h = 0.04
iPcPZ 57 A= o BRo
ipPZ 40 35 0 = 23:28:06
esP? 41 04 Horthwestern torder of
isNz 49 03 Argentina, N=i. of Salta
iScsSE 51 USCGS: 22° 5, 67° W7
2 PSHE 50 44 0 = 23:28.2
eP'P'L |24 06 52
iScPecPrl % 0 13
M iPNEZ (23 39 39
GSE 49 04
R iPNEZ 39 %55
asSN 48 57
SB iPNEZ 39 44
| aSNE 49 20
i Continuesd
! |
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No. 42 PASADENA and auxiliary stations 1933
Sta— = . Bl T A ¢ | Focal
Date ok Fhasge N - o HE T a Edepth ‘ Remarks
i =3 R — e
i Continued j
Oct 25 | LJ ePNEZ | 23 39 31
eS2 48 48
7 i PIRZ 39 50 ol
eSHEZ 49 15
H iPNE 39 46
1S1E 49 18 i
Oct 26 | P a% 12 25 32 normal Possibly two shocks
iz 52
34 28 03
P30 | eLl 51.9
7 aN&g 18 40
eNiZ 26 10
H eNZZ 18 40
ell® 26 07
Oct 27 | » iPZ OF BB “Faoq d |decp?
MW arZ 34
R erz 33
T iPZ 32
H ePZ 33
Oct 27 | P iPNEZ | 11 00 13 rormal, lNeveda, aboutb
MW iPHEZ 12 399 N 117° W
R iPZ 15
SB ePZ 16
LJ ar7 44
T i{PNEZ | 10 59 32
iSNE 11 00 00
H ePZ 10 59 44
iSz 11 00 =29
Oct 28 | P iPNmZ | 10 30 58 ¢ |decp
Lo erZ 31 00
R iPZ 31 00
SB iP% 30 54
74 ePNEZ 30 57
o iPNEZ 31 07
H 12NEZ 31 02
Oct 30 | P iRz | 07 12 39 | d |decp? |Traccs of small surface
AV iPNEZ 39 lwaves recorded
R iP% 42
| SB erZ 33
LJ 4 42
T iPNEZ A4
H iPEZ 40
et S P iPZ i TS ¢ |deep?
7 iPZ 28
R s b | 31
T ip7 | 29

Harry 0. Jood

Regearch Associate in Charge

C« F. Richter
Assistant
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No. 43 PASATENA and suxiliary stations 1233
E Sta—- Ge 3. To | A ¢ |Fccal
Hate tion Fosen h m 8 |sec mm d !depth SRABE o
e [5G LY 0
Nev 2 P iPNEZ |12 35 07 Inormal | A = 4920 km (44° 3)
P6 aSa 4 41 | 0 = 12:26:50
al® 45 01
MW aePREZ 35 07 USCGS: 52° N 176° W
R ePZ 14 |O = 124270
SR aP? 0l i
LJ ePZ 28 t
1 iPNEZ 34 56
H iPNEZ o8 03
eScSN SLCI00EER S S ] oo A Bl S R ATV e
Tov s | P iPiez |04 26 €51 T dldeep T
i% 24
1% 32
M iPNEZ (044
R iPZ 03
LJ erz 00
T iPNEZ 19
H iPNEZ 14
Nov 3 ¥ iPHEZ ¥0. 44 57 ¢ {normal
P30 sLlN 49 .4
MW iPNEZ 45 00
R iPZ 41 56 f
SB ePZ 45 11
LJ ePNEZ 44 36
14 iPNEZ 45 - 31
H iPIEZ 45 19 i
Nov 4 P ePls, 08 50 08 | "7 'normal | Small surface waves
L) iPZ c2 ! | recorded
LI | ePimZ 03 ; |
i iPNZ 17 |
Nov 4 | P eNEZ {12 06 01 ~ " Tnormal? | Shock reported felt im
T ez 3k 22 Efjnk ] Colombia at 11:58 G.C.T.
liov 4 P iPNEZ {20 34 54 ¢ |normal | Small surface waves
W PNEZ 55 raecorded
SB eP7 35 04
LJ ePZ 34 38
T aPNEZ B =18
¥ H iPIEZ 07
Nov 5 | P eZ 08 46 G2l | [voept
Nov 5 P iPZ 09 45 32 s ldeep? L
W | iPg 33
Nov 7 P iPNEZ 06 £2 30 ¢ Jdeep
iz 48
My ~iPEZ 30
T iPiEZ | 26
H iPNEZ 28
Nov 7 | P iPNEZ |12 20 44 | d |daep
Md | iPMEZ | 45
SB erliBZ 41
T iPIEZ | 54
iSH f 31 18 d
H iPNEZ | 20 52 d
fov 7 | P iP7 (14 0T 82 deep?
g5 o 40 I
M iPz i 21 |
T iPg . | 35 |
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No. 44 PASAIENA and auxiliary stations 1933
, Sta- O T | A o | Focal v
Ihks tion Fhaga H m 8 |[sec nmm d depth SomaLe
Nov 7 P iPZ 21 38 34 d {haep?
KW iPZ 35 |
7 iPNEZ 14 |
Nov 10 | P ePZ 05 52 32 c |
T ePEZ 29
FNov 10| P iPNEZ | 08 01 36 d | deep?
177 iPZ 37 d
UL iPN2Z 02 02 a
Nov 11| P abZ 18 11 28 ¢ Four)
M iPZ 25
7 iPZ7Z 29
Nov 12| P iPNBZ | 22 04 06 deep? R
iZ 19
az 32
MW iP% 07
Nov 14 | P iPMEZ [ 14 17 13 d [ deep L = 0.03
aPcPZ 35 O = 9100 km  (82°)
ipPZ 54 Reported felt cver a
PX esPlN 18 18 wide area in Chile and
iSNE 27 15 Argentina
W iPNE 17 14 d
eSH 27 15 USCGS: 32° S 70° W
R iPNEZ 17 09 0 = 14:05.2
ipPZ 50
eSE 27 09
SB ePZz 17 18
1J aPZ 05
aPcPZ 33
T iPNEZ 1 Y
ipPN: 18 02
8SIE 27 39
H iPIEZ 17 20
apPZ LB 08
eSNE 27 30
Tov 17| P eNZZ 04 10 25 normal
P30 | eLN 14.7
W ez 10 25
R ez 22
LJ eZ 17 =
T ez 11 03
MNov 17 P al 08" 3L a4
L0 ez 48
R ez 41
Nov 18 | P iPNEZ | 04 07 03 d | deep
iz 15
iz 32
iz 4l
MW iPNEZ 04
R iP7 07
1% 18
1% 36
iZ 44
SB aPz C6 59
LT iPZ 07 08
by ez 06
ez 34
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No. 45 PASADINA and auxiliary stations 1933
SO Sta- Phash R R A ¢ | Pocal Remarks
tion h m 8 [sec mm d | depth
Tov 19| P iPNBZ | 03 24 03 C | normal | & = 9700 km  (879)
ePPNEZ 27 38 Perhaps New Hebrides Is.
P30 iLN ol 24
7 iVYEZ 24 06
R iPEZ 07 |
aeSHE 34 46
LJ ePZ 24 05
T iPEZ 10 i
eSE 34 53 :
H cPNEZ 24 12 !
Nov 19| P iPEZ° |20 34 48 | d "
7 ePZ 49
A R ePEZ 50
e T ePZ 58
“Nov 20| P IPHWZ |23 29 bY ¢ jnormal | A = 5210 km (4699)
eSNZZ 36 44 0 = 23:21:20
P30 eSN 56, 4D
iSSN 40 00 USCGS: 73° N, 69° ¥
iLly 43 10 0= 23:21.6
MW iPNEZ 29 .56
' @SB 36 47 Baffin Bay
R iPNZZ 29, 55 c
is2 26 4y Maximum earth amplitude
SB iPNEZ 20189 c in 3= component,
EF iPNEZ 30 09 l Ap = 500 microns
iPPZ 32 00 '
aSNEZ Sl 02
T iPEZ 29 34 c i
H iPN&Z 42 c !
Nov 21| P iPNEZ | 2% 56 28 d |normal |
MW ePiRZ 27
R aFPNEZ 21
SB CPNEZ 41
LJ aPZ 18
1] iPNEZ g |
H iPNEZ 78 |
Nov 22| P iPNEZ [ 04 59 52 d [normal | Small surface waves
MW iPNEZ 58 recordad
R iPEZ 46 i
SB iPNEZ 59
LJ iPNRZ i d
T iPNEZ 05 00 04
H iPNEZ 00 00
Nov 22| P erz b= U i aftershock of preceding
My erZ 51
R iPZ 45
LJ iPZ ta 36
T iPNBEZ 150 105 b
Nov 22| P g”’NEZ [08 18 14 B
50y eriZ 13
R 8% 09
SB erZ 5
it iPNEZ 27
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No. 46 PASADENA and auxiliary stations 1933
Sta- ; Gr 05 T Y A ¢ | Focal :
i tion £hate h m s gec mm d | depth hemeris
Tov 22| ¢ iPN2Z | 12 55 36 c jnormal | A = 11,300 km (102°) approx
26 iScPcSH 13 06 09 | Bagt Indies
ik s
iB R s R
elLE 25 01
oL iPNEZ 18 B 2B
iSercsSH 13 Q6 10
R iP% 12 55 40
iScreSH 13 06 118
LJ erZ 2 &5 -39
eScPcSH 13 06 13
alN 54.
T iP7% 18 bhy 5Y
aScPcNy 13 06 12
H erNAZ 120 55 L. 3%
aScPeSH 13 06 11
Tov 23| P CLBZ 19 05 36 normal
P6 alBE 115065
P30 el 193
5B az 05 4%
LJ eZ 18
H QlRZ 43
Mov 26| M ez 3 T ERR §
T oli 12 15 e |
Nov 28| 2 irz 10 45 48 d |deep |
D% iP2 49
R i?7 53
H iPNEZ 27
Nov 28| P eZ 11 28 aormal | Beginning indefinite
P30 sLN 12 102 :
Nov 29| P iPN3Z |05 11 13 e e e AtBa
iZ Y% 07
r6 ald Bl ah s
jlipr izZz 20 e
R iFZ o7
SB e? 28
T arlE2 2
H aPZ 21
Nov 29 | F iPNEZ |06 52 34 d |deep?
i iPZ 24
R iP2 28
SB irNEZ 46 d
LJ ePZ 19
g iPNEZ 59
eZ 06 00 35
H iPNEZ |05 52 49 .

Harry 0. Wood

Resgaarch Associate in Charge
C. F. Richter

Assistant
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SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

220 NORTH SAN RAFAEL AVENUE

PASADENA, CALIFORNIA
REVISED

OCTOBER 1. 1933

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 cooperation with the Santa Barbara
Museum of Natural History) ; at La Jolla (in cooperation with the Secripps 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.

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 granite 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 1 : V— h
N—S 0.8 sec. i 2,800 0.8-0.9
. e
N—S 6 sec, | 800 0.8-0.9
a_w | - TROro )

vertical component seismometers with oil damping and galvanometric-optical record-
ing. (Cf.Bull.Seis.Soc.Am.,XXI1,156,1932)

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
recording ;

Instruments and Constants (approximate) ;

Ts v h

N—S 0.8 sec. 2,800 0.8-0.9

E |l w [ [ i

one vertical component seismometer with oil damping and galvanometric-optical re-
cording;

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° 13.5" N,, L. — 118° 03.4°" W., h — 1742 m., Weathered granite.

Riverside Seismologic Station
¢ — 33° 59.6' N., A — 117° 225" W., h — 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
® = 34° 26.5" N, L — 119° 42.9° W., h — 100m. 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., 1. — 118°15.5" W., h — 1180 m. approx., Basalt.

Haiwee Seismologic Station
® — 36" 082" N., . — 117° 57.9° 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 coérdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 second
For routine instruments of period 6 seconds . TN
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 . . .
Santa Barbara Seismologic Station . . . . . .
La Jolla (Scripps Institution Seismologic Station).
Tinemaha Seismologic Station
Haiwee Seismologic Station . . . . : e parisane . 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.

n»s

g 0
eE%ng"U o
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No. 47 PASADENA and auxiliazy stations- 1953
Sta- Gy G B3 T A ¢! Focal =
g tivn Ehans h m s | 8ec mm di depth Revprice
Dec 1 P i°NEZ |10 38 58 ] C [eep
MW ePNEZ 39 00
R ePZ 00 e
SB iPNE 58 65
LJ eFNEZ 39 00
i) iPREZ 05
H iPNEZ 06
Dec 2 P CVA 03 08 16 mormal?
MW ez i
R el 13
Jl aZ or.
Dec 2 P e? 05 26 37
M aZ 40
R eg 40
24 VA 48
H e% AT
Dec 2 P ez 05 35 5B normal
P30 eLN 06 04.1
eN 1n.8
Dec 2 P od 20 “ge T Eg rormal
all PN
aN 21 01
P30 iLN 57 20
i) e’ L St
Dec 3 P iPNEZ |12 31 54 o normal
P30 elll 4149
MW iPNEZ 21 55 c
R iFZ 58
LJ aF% 32 08
T aPNE 31 =55
H gPNEZ 43
Dac 4 P iPNEZ 19 44 38 ¢ | deep A = 7900 km, (71°) h = 0.06
iPcPZ G 0 = 19333350
ipruz 46 00
iSNEZ 53 24
iNE 54 07
iprpvy | 20- 12 26
iScPecPP!Z2 15 33
MW iPNEZ 44 39 (4]
iSNEZ 53 24
R iPWEZ 44 41 c
eSNEZ 53 5l
SB iPNE 44 32
eSiE 5 s
LJ aPNEZ A4 46
eSiE 53 41
T iPNEZ 44 27 ¢
iSHE 5% 04
H iPNEZ |19 44 3l ¢
iSNEZ 53 10
Dac 9 P ell® 19460° 49
N e’ 41
R e? 35
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No. 48 PASAIENA and auxiliary stations 1933
Date | S8~ | Phase G. C. 2 A c'{Fn:al Remarks
tion ol L S | sec mm | 4| depth
Dec 9 P i7, 14 40 4% 4
i7 42 49
iy i% 40 44
a? 42 B4
R iZ 40 45
ad 424 52
LJ o7 40 A6
el 42 b4 !
T elNEZ 40 B2
e’ 43 03
H elNiZ 40 49
VA 43 01
Dec 10 | P cZ 08 00 bBZ
My &% 53
R el 51
A5 ed? 01 06
a? 1
H az 08
Dac 12 2 cPZ THRSRF R
W eP2 20
B aPZ 21
7 iPNED 28 c
H 6% 27 l
Pac 12772 iPNa7 | 14 24 20 I ¢ | normal 3
il 26 X5
inZ 27 58
i3 28 13
P56 cll z2 26
all 53.0
M 1P% 24 21 c
iZ 27 &9
R iPZ 24 23
LJ iP% 24
T ird ol c
ig% 2 (o]0}
H iPZ 2 28
el 28 02
Dec 15 | ¥ iPhnZ | 21 28 19 s |pormal | Jsi = 1895 N, 10325 .
iSB 32 04 0 = 21323:47
ili 34 19
MW iPNEZ g8 1b
GENE 32 10
R iPNEZ 28 08
el37 51 55
8B ersz 28 25
LJ erNEZ 28 - '56
iShE 1 I
T iPNZ% 28 38
iSN 32 - Bb5
H iPNEZ 287 20
aSl 52 54
Dac 14 | 2 iPNRg |07 2l 07 c |normal | JSi = 18° N, 10395 W
P6 iSNE 25 09 0 = 07:16:30
iNE D 17
all 27 45
i) iPNEZ 21 08
a8l 26 -1X¥
. Continued
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No. 49 PASATENA and auxiliary stations 1933
Sta~ | o e G AR R A c | Focal
Date e Phase G !sac i 1A {-aepeh Remariks
iGoutimﬁm
Dac 14 | R iPZ 07 21 02 |
SB or2 23 8
LJ 1 FPNE! 20 51
all 24 45
T iPNZ A
gSK 25 Bh
H TNEZ 2k 21
oSiT 25 35 | o)
Dec 14 | 2 iPrZ 20 19 42 c | deep?
T iPZ A1
R irZ 45
i irN=EZ B c
H irZ 41
Dec 15 | 2 i% o7 52 09 normal| JSA: 54%2 N. 35° W
P30 el QB Ak 0 = 07:42:14
iL 15 09
I a7 52 .08
R i% o7
T iPNEZ 5l b4
H ez 58
Dec 17 P iPZ 0L 4Bt s
R iPZ 50
i iPZ 41 08
Dec 17 P ed 2 A8 0h
MW e’z o7
R iZ 08 !
T iZ 15
Deec 18 P iPZ 20 58 156 ¢ |deep?
W iPZ 18 c
R iPZ 19 (o
LJ iPNE 16 c
T iPiEZ 27 c
H iPREZ 25 e
Dec 19 P aP7 05’50 B8 normal | Small surface waves recorded
MW iPZ 01
R iPZ 06
LJ iPZ 10
i erz 49 35
H iPZ 49
Dec 19 | P iP(T)NBE 17 56 52 desp?? [Seismograms of a type
izt 57 01 unusual at Pasgsadena
elNZ LT e o
iss{?)nge 16 40
My iNEZ 17 56 53
alNEZ 18 12 4y
R iEZ L7 =568 b2
ez 1812 45
SB iPZ 17 56 55
eln! 18 12 856
LJ iPZ JaH B
i% 58 B0
eZ 18 1% 1
T iNEZ 17 56 S50
= Continued
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Neo. 50 PASADEFA and auxiliary stations 1933
Sta- G Gendln T A ¢ | Focal |
Dobe fion | ThesE 1 m s lsec mm | a!depth | Hasarks
Continued |
Dec 19 i) eN 17 588 kA
ii77 A R
ell 14 45
H illEZ 17 56 42
aillm 18, A4 g2
an 15 20
Dec 19 P ez 22 25 09
iz 46
iZ 23 05 |
5] iZ 2o 11
iZ 47
iZ 29 086
R iz 23 49
LJ iPNEZ 59
R el a4
iZ 28 56
H i2 a5 '3l
Dec 21 P ez 00 09 32
LW iZ o4
7 ez 44
H aZ a7
Dec 21 P iPNEZ 04 4% 52 d |deep
ez 44 21
M7 iPEZ 43 52 d
R iPZ 48 d
SB iPNZZ 58 d
LJ iPNZEZ 43 d
i) iPNEZ 44. 053 d
H 1PNEZ 43 59 a
Dac 21 % ez 25 21 03
MW iz 07
R i7Z 09
L iB7Z 00
H iNEZ 07
Dec 22 | P iPNEZ [ 19 19 24 [ d [deep
ez BORNES
MW iPNZZ 19 25 d
iZ 20 18
R iPZ A2 B d
LJ iPNEZ 26
1k iPNEZ 30
H iPEZ 29 d
iz 20 18 d
Dac 23 P ir7 01 13 53 d |deep?
I iPZ 1536 ]
R iP7Z &5
T iPNZZ g0
I iPNEZ 13 59
Dec 23 |'P iPZ 02 00 25 ¢ |(deep
15y iPNEZ 27 c
E iPZ 28 o
SB iPZ 20 c
il iPNEZ 34 c
| H | iPNRZ 3l fo

) A
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No. 51 PASADENA and auxiliary stations 1933
Sta- &0 T T A ¢ | Focal
wenin tion A h m s |see mm | d |depth i
Dec 24 | P irZ 10 69 08 Probably two shocks
ez 11 08 25
M iPZ AR O I c
eZ 14 108 150
R iPZ 100 G L= Y
e’ 11 08 29
i erz 10 625 109
eZ 11 08 36
Dec 27 | P ivZ i1 87 &b c
MW irEZ 26 c
iz 44 30
R iPZ 37 26 ¢
T iPz 29
H ePL 29
Dec 27 MM iP7 11 49 50
R irZ 51
Dec 29 | MW iP% 08 26 08
R iPZ 03 d
T iPZ 23
Dec 29 | P 2. 25 15 d |decp?
M iPNEZ 17 d
R irz 19 d
T iPREZ 24 56
H iPNZ 25 .03

Harry 0. Vood

ngsearch Associate in Charge

C. P. Richter
Assistant




