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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 coépera-
tive undertaking. This laboratory is the central station of a cordinated 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 cotperation 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.

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, A% h
N—S 0.8 sec. 2,800 0.8-0.9
* E A W “ I “
Z 0.3 sec. 5,000 Critical
=% HN —S 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 selsmometers with magnetlc damping and optical re-
cording;

Instruments, and Constants (approximate).

T, RV h
N—S§ 0.8 sec. 2,800 0.8-0.9
L w i L “

The Station Constants follow.
Cobrdinates 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., A = 117° 22.4 W., h = 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station

=" 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., . = 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 subseript, 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 . . . i

For instruments of different period analogous notation wﬁl be employed
Mount Wilson Seismologic Station. . . © . . . . .. . J W =E L0000 0 MW
Riverside Seismelegic Statlosr— 1 o v v rs—r e v d e A o R
Santa Barbara Seismologic Station . . T R VI B AR ) SRS S A
La Jolla (Scripps Institution Seismologic Statlon) R RE R e P AT e [ R R ] [ |
Tinemaha Seismologic®Station . . . 008, . . .8, . | . &= .. o . o T
Halwee Selamologle-Station— | ——+— = s T rTE T TR e e e s R

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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MONTHLY BULLETIN OF THE SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

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

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

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

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

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

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

A complete report including the numerous small shocks recorded only at one or more of
the stations of the local group is neither feasible nor desirable in these bulletins.
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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 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 Secripps 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 coérdinated 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).

| T, v h
N—S 0.8 sec. 2,800 0.8-0.9
E—W -y - “

Z 0.3 sec. 5,000 Critical
__N_— S 6 sec. 800 0.8-0.9
E—W 8 & .
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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).

15 v h
N—S§ 0.8 sec. 2,800 0.8-0.9
E—W “* i «

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

Mount Wilson Seismologic Station
® — 34° 13.5" N., A = 118° 034" 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, houlder-laden alluvium.
La Jolla (Scripps Institution Seismologic Station)

® — 32° 51.8' N.,, A = 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° 082" N., AL = 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 . . . Sl e i 2

For instruments of different period analogous notation w111 be employed
Moant Wilson!Seismplogie' Station., . . . . . e . e s e oo e W= Ve L MW
LT T T T TR Y R T | et e e 0 e = e T b i S SRS R ©
Santa Barbara Seismologic Station . . IR L a0 w R el s s BB
La Jolla (Scripps Institution Seismologic Statlon) B e P R SRR A e ks AT
Ticmaha: Seismologic SiEGn: .1 . 098 o ootk | () gy ol T
Hatwestselsmpogiesiation— -l o N T S T T T e s

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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MONTHLY BULLETIN OF THE SEISMOLOGICAL LABORATORY

CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

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

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

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

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

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

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

A complete report including the numerous small shocks recorded only at one or more of
the stations of the local group is neither feasible nor desirable in these bulletins.
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No,.l PASADENA and auxiliary stations
Stac GO Period | & (ma.] 1
Date | ;. | Fhase h m s (sec.}) | N B 2 Bemarke
Jan 2| P6 iFNE 09 53 16 5 7 4 Rarefaction. First motion
of ground to southeast at
all stations
iNE 19 4 28 20 “Compression.,
el 56 43 8 2
eLE 57 40 24 9 U:sS.0.G.S. 18°N.108°W,
ME 59 26 11 38 0 = 9:48:38
i 10 04 21 i0 17 J.S:A, 15°N. 10825 W.
FIiE 130
P iPNE 03 53 X6 5 2
iPZ | L5 4 0,6 |
iNE 20 4 Bl 4
i7 &S 4 Bl
eE 56 43 5 § &
el 57 44 26 2
elE 48 20 1
e 58 47 19 y
M 59 36 15 &
ME 27 14 4
MZ 38 16 2
wmw iPN &5 156
iPR 16
R iPNE 09
SB iPN 29
H eFRB 32 4 045
iB 36 4 1
il 39 2 1.5
iR 52 2 1.5
eE 5 84 2 &
Jan 2 | P6 el 11 16 00
eB 11
MNE b3 2 1 R
P eN 03
104 12
MNE 53 2 R
M ) 08
R allE 12
H aPE 33
Jan 2 P eNEZ it 4) 3%
MW alB o
R alNg 37
H eB 16
Jan 2 | P6 iPNE 18 48 55 Compregsion from south-
P aFNEZ 55 east
MW o FNE 55
R ePNE 517
H a PR 49 14
Jan 6 P6 eN 20 15 00 Local 7
ol o7
P eR 14 51
ez 15 02
MW elR 14 41
el 15 04
B 17
R alE 14 33
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No.2 PASADENA and auxiliary stations 1931
Sta- G 0. B Period| * A (mm.) [
i tion g R (sec.)| B| E[ Z Bavemice
Jan 3 | T PR 05 T HOS OF Probably in Northern
eSHE 5t 58 California
H el 52 01
Jan 6 | P6 e PR 28 29 37 3 Felt at Hollister and
iSE 30 24 Santa Cruz,California
P ePR7 2% 34
iSEZ 50 23 1
R ePlNE 29 45
SB iPN 26
iSN 30 08 2
T ePNE 29 21
iSE 55
M 6 5
H ePNE £9 25
eSE 58
Jan 8 | P6 iPgE 15 &5 255 5% 0" K, 117° OY W.
isE 40.5 Near Barstow,California.
P iPE 22.5 Felt at Big Bear City,
aPZ 22.8 California.
eSE 39.2
eSS4 40.0
R 4
R iPN 19.4
iPR 1848
eSN 32.6
iSHE 332
SB eP 38
isS 54 12
T ePR 53 40
ePN 41
eSE 54 14
eSi 16
H ePliB 53 25.3
iSE 43,7
Jan 10| P6 ePNE 07 54 12
P ePRZ 11
SB ePN 09
LJ eFN 12
H ePN 22
aP3g HAE
Jan 12| P6 elNm 20 43 B3
P eRZ 26
1A 83
R e PiiR 85
el 44 12
SB aN 43 46
LJ ely 44 01
CIH 02
T el 43 33
eN 38
el 40
§ 304 a7
H am 45 &Y
en a1
el 42
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No, 3 PASADENA eand auxiliary stations 1931
~ | Sta- Ge C. T, Period| A (mm,)
e tion Eispe R (sec.)| N| B | 2 -

Jan 15| P6 iPNE 01 56 21 Rarefaction.First motion
iN 02 00 48 to southeast at all
iN 01 02 sbtations,
elly 03 40 40 4 Destructive in Ouxaca,
iN 04 13 24 21, Mexico,
1B 07 55 15 77 U850 GeSa 16°K,9€°W.,

. FE 04 30 0O = 1:50:32
P iPBZ o) 56/ .21 JeSehe 15°N, 97°W,,
(=1 02 01 0O 0 = 1:50:20
ell 03 50 40 | 7
R iPNE 01 56 186 |
el 02 00 58
iB | 56
SB ePN 01 56 36
LI iPuE 09
i iPN 39
iPg 40 |
H iPHR 32 |
eN 02 01 09
,._..EE — .?_9. — ——— e —— ————— e e
Jan 15| P& eN 13 57 03
1% el 03 '
LJ eN 56 41 |
T el (7 G )
el 18
el 14 06 16
H eN 15 87 15
ek 13
eE [ 14 06 00 |
Jan 15 P6 elN 23 25 32 !
eB 23
P eBZ 34
R elNE 36 | | I
SB el 36 |
LJ eN 34
el 32
H eN 24 |
LB 23 f
Jan 16 gﬁ_ 9;“5 19 25 33 { Strong in Oaxaca; felt
S 33 | at Mexico City
T e 29 b UeS4CuGuS.,16%N, 960W
<8 l - 0 = 19:19:28
N 30 09 | 7.5.4.,1495 N, 960 .
ot 08 l | 0 = 19:19:26
LI | oPNB 25 20 Rk W
eN 29 54 ! il
en 52 l I I
H ey 25 42 l | ,'
ePR 41 [
oE 50 28 | [ A! !




mtional From the ISC collection scanned by SISMOS

Seismological
Centre

No. 4 PASAIDNA and auxiliary stations 1931
Sta- Te Cu T Period | A (mm,)
Date | tion | FHA88| j m s (sec.) | N |E | Z Remarks
Jan 17 | P6 ePN 02 b2 44 UeSeCeGeSe,26°N.1117°W,,
elE 38 0 - 02:50:10
iR 43 JeS.A., 25°N. 110°W,
iLls B4 45 43 ¥ 6 0 - 02:49:58
o ePN 52 42
ePB 20
ePZ 44
e LB 54 44 50 N Rl (B 2R I
R e R 52 9%
eLN® 54 19 %0 z 5 BN
SB ePN 52 58
el 65 2% 24 5 §
LJ iPEE 52 2l
elE 54 11 28 1
e ePNE 55 4B
H erNBE 02
eNB 55 24
Jan 17 | P6 ePs 05 41 50 About 15°M. 97°W. Felt
P erNE 31 in Oaxaca and at Mexico
ers 30 City
" ePNE 24
el 46 00
LT eFE 41 Y6
e PN 19
ek 45 &b
1 ePNE 41 £
H erN 42
el AN
el 46 29
en 50 28
Jan 17 | 26 erB 08 08 26 Vicinity of 37°30' N.
alb 09 14 119°00"* W.
P ePEZ 08 24
R iPN 28.7
el 28
SB eP 25
i 09 ik
LJ cPBE 08 4%
erll 48
eN 09 53
| iPHB 07 351.6
iSHE 20,1
M 29 (36
H erlNE 47,9
eSNE 08 10 e
Jan 18 T elf 06 24 08
H el 19
cB 2z 1 g0 - 3 LI
Jan 23 | P6 erN 06 57 43 Strong in Oaxaca,Mexico.
irR a6 About 15°N. 97°W.
5104 06 02 14
B Q7 34 il
b4 17 (Continued on page 5)
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No.5 PASATENA and auxiliary stations 1931
Sta= G. Cu T, Period| A (mm, ) B
rhid ibion Haae h m s (sec.})| N | B |2 S i i
Jen 23| P ePN 05 57 46 (Continuation)
ePE 45
ez 55
R el 39
ePR 38
el 06 02 12
el AL
SB ey 05 58 01
P ePN 58 03
oN 06 06 54 ’
M oY 3% 4 1
H erN 05 B7 55
ern 54 : ol
Jan 24| P6 eh 15 35 48 Mexico ?
M 26 27 12 i £
3 45
T erw 29 02
aprg 05
H o 28 52
erld 29 02
Jan 24 | P5 erN e 0D oF A= 5790 km.(83°9)
ery 06 0 = 16:47:37
oSk 10 37 | Probuably about 117,
isE 40 153°E, (Caroline Islands)
P e 00 07
eIl 06
ISR 10 39
R eriR 00 10
p ery 02
ePB 05
efl 10 32
H el CO 05
em 06
€39 10 85
esh 3
Jan 25 | P56 e?l E2 39 28 Mexico 7
eri o4,
el 43 47
ol £5
V2 48 14 2
P el %9 29
(AN G\
i} 43 46
en 54
R e 59 24
e’ £5
cN 43 39
H eNE 39 4§
Jan 27 | P§ erl 14 35 43 D = 3830 km.(34.°95).
P ers 42 Strong at Seward and
eP4 41 Anchorage,Alaska;
R il 48 About 61°N.,150°W,
SB el 39
LJ ell 51
el 53
T cPNE 19 A = 3500 km.(3125)
&SN 40 gz | " 0 = 14328338
H oPHE 35 28 ,
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No.6 PASATENA and auxiliary stations 1931
Sta= | - . G, 0o T, | Poriod A (mm )
Date <y Phasa i [8ony) ¥R 7 Remarks
Jan 27 | P6 el 20 28 46 A = 12200 km,? (110°)7
cE 56
ok 37 48
el %8 0
ilE 2L  05: 06 5 3
13 22 20
P cN 20 28 44
ek 20
R ell 51
cE 29 10
SB eN 09
LJ ol 00
ckE 28 46
i cE 27 R
eN 42
eR 28 30
clE 21 01 ‘39 45 1
H (1A 20 28 20
el 30
eN 35 26
elR 2L 01 41 47
Jan 28 | P6 oPN 21 37 10 A = 10090 km,(90°8)
e 09 0 = 21:24:03
ek 47 4} U.S.C.G.S. 15°N.,144°E.
iB 28 10 0 = 21:24:25
iSHE 12 10 3
s 23 04
r eril 21 3% 1Y
eBZ 09
cSHE 48 11
R cINE T 13
cSH 48 19
oSE 16
SB aPR 37 05
oSk 47 46
LJ cl 37 A5
ol 10
cSE 48 18
H ol 37 20
elE 18
eN 47 59
cE [ 25]
Jan 29 | P6 cN 16 55 12
el 08
P cE 09
H ePN 45 45
ol 40
clNE s R At
“Jan 29 | P6 CPNE 17 Lt 0b Strong in Oaxaca,llexico.
P ePNZ 05 About 15°N.97°W.
arn 04
cll 20 56
R oPN 16 00
ePE 15 59
SB PN 16 I8
LJ ePm 15 49
(614 54
H oFN 16, I8
(e} 501 16
H.0.Wood,
Rescarch Associate in charge.
C¢.F,.,Richter,

Assistant.




Date

1931
Feb 2

Fch 3

PASADENA

rRELIMINARY REPORT

mtional From the ISC collection scanned by SISMOS

Seismological
Centre

-

Remorks .

23

01

12
0l
40
34
38
45
25

FA b
Destructive on North Island,
New ZGg.lmd.
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No.7 PASADENA and auxiliary stations 1931

VERTICAL~COMPONENT INSTRUMENTS.

At Pasadena the vertical component is now registered optically by two
galvanometers, both actuated by the same inertia-mass which has a period
of 0.5 second and is critically damped.

I. For local earthquakes; designated by P in the station column
with Z attached to the phase symbol.
Galvanometer heavily overdamped by low resistance, producing
response similar to that of the short-period torsion seismo-
meters.

Effective constants:

To v h
Jan. 1 to Feb. 5 0.3 sec. 5000 Critical
Feb.2l - - = 0.5 sec. 5000 Critical

II. For teleseisms; designated by PX in the station column with 2
attached to the phase symbol.
Galvanometer critically damped,with resulting magnification high
for short earth periods but moderate and nearly uniform for
longer earth periods.
Period of galvanometer: Feb.6 to 21, 9.9 dec.;

Feb.21 --,1%.,5 sec.

V = 5000.

— —

ADDITIONS AND CORRECTIONS TO PREVIOUS REPORT.

No.1l For Jan. 6, 20:15 read Jan. 2, 20:15.

No.2 Local shock of Jan.8,13:53. R.F.III at Barstow. Both
reports from U.S.C.G.S.

No.4 Local shock of Jan.l?7, 08:08. Bpicenter by Prof.Gutenberg,
using Berkeley,Lick,P,R,SB,LJ,T,H: 37°35'N.,118°04'W.
Inyo Mts. near California-Nevada boundary.

No.6 Jen.2?, 20:28. J.S.A. 31°N.,108°E.

No.6 Jan.28, 21:37. J.S.A. 16°N.,143°E.

8°.7 N., 144°. 7 B. by Riverview and Pasadena.
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No. 8 PASATENA and auxiliary stations 1931
| Stom~ Ge Os Pe | Pariod| A [mm.
Date |tin | P892 | 1 4 g | (sec.) | W | B )z s
Feb 2 | BS ers 2% 100 k2 3 0.3 A = 10510 km. (94%6),
e 21 5 1.5 0 = 22:45:45/
cPP1IR 04 05 Degtractive on North
ScPe3 10 40 Tsland,New Zealand.
iSE 11 34 8 5] UiSC.6.8. 59°8 177°8
el i I S 0 = 22:46:57
all 25 38 45 1 T.5., 39°8 L7 %H
Mia £5 45 1% i 0 = 22:46:28
Feb 3 WZE 01 01 25 17 2
5 42
Feb 2 | P eFNE 2% 100 | L8
elPRIN 04 00
ePR1E oL
ScPes3 10 40
esnl 29
ess %8
R CRHA 23 00 14
iSN 11 40
ise 35
SB cli (0,6 B
cPl 10
iSK ! T 2
isy® o4
4 e™s 00 19
oF ) B
cB 51
H crl 00 22
cPil 19
ePRIN 02 19
ePH1A 12
ell 30 0353
e3SN 1% - 5O
Feb 3 | P6 cE 00 58 11
P eN 13
ch 10
R ePNE 15
T ePE 24
H cPRE 55
Feb 4 | R eBlE 12 ‘53 4k Local? La Jolla out of
7 cSRE 5 ox Si orders Pasadaena cmerg-
H cSKE 00 55 ences ill-defined.
Fsb 7 | R ch 01 C3 29
i chi 01 34
cBE 05 46
H eNE Y 2%
Fob 7 | PX iP7 0%, 37 = 3k Sco page No.7 for con-
P6 cPE 31 stants of PX
P oN 34
ePE SE
R eB 24
H all 57
2 | eB 48
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Ho.9 PASADFNA and auxiliary stations 1931
Tha- X G, Co M. | Parind|[ A (rm,] !
Date K3 Pnese B R i bisens | N_@LE = J Remarks
Feb 8 |PX | ePz 8T sY 35 | | A = 10530 km (94°.8)
a? 02 01 07 0 = 01:45:47
A 08 35 Renrrtac strong at
Pé i58 P2 08 &3 Napier,New Zealand.
P e’ 0L &% 15
i3mw 02 08 36
edh 33
R e IR 01 57 la
el 02 oF &%
el 46
iSN 08 39
iSE 37
il 58
iB 57
SB eR 0r 57 28
aSNE 02 08 =28
T eln 0L 57 23
e3B 02 08 &0
H el Q1L 57 59
aB 35
eN 02 01 19
1 21
Feb 9 | PX ePZ 02 21 25
P6 el 33
P el 32
aPB 29
R elN 37
H allE 42
Feb 10 | PX | ePZ 06 53 30 [ 0.2 | A=14770 km (133°)
iP* 48 2 1 0:=06:34:21
iz 53
ed 65 1L
e? 46
iPR17Z 56 11 9 2
ez 58
iz 57 11
iPcPcSZ 17 8 4
iPR2% 59 04
iz oY 05 43 i 2
eZ 14 25 11 2
MZ 49 40 20 3
ez b2 45 25 1
FZ 08 50
P6 eP'N 06: B3 bR
iPcPcSNE 57 18 ;] 1 1
PR2NE 59" 0%
el 0% 05 .45
eLE 36 34 40
FE 08 58
B eP'E 06 653 48
PcPc3E 5% 18
H eP'N 53 47
eP'E 45
el 57 10
Fab 12 | PX ei? 06 03 05 Probably aftershock of
iz 17 preceding;if so,
iz 06 40 0 = 05:43:50
P6 el 03 1B
eN 06 44
P eN 03 22
el 26
ell 06 43
el 41
H eN 05 2%
el 06 42




No.

10

mnonal From the ISC collection scanned by SISMOS

Seismological
Centre

PASADENA and auxiliary stations 1931

Note: J,S.A. places the two preceding shocks at about 5°S.. 102°E. The
distance of this point from Pasadena is 132°45', which clesely fits the

above readings.

Sta-

G. C. T.

Period

A (mm,)

S tion Tamee X o B (sec.) | N| B | 2 ey
Feb 12{ PX iPZ 08 12 36 J.Ss:A.: Acapulco Deep,off
iZ 14 29 fexican coagh.
P6 ePN 12 25 14°,0 Ns, 229 2 W., by
E ePN 38 St Louis and Pasadena
ePm 36
H el 47
Feb 13| PX ePZ 00 54 17
e? 18
P6 2PN 18
P ePB 17
SB el i o]
H el 15
Feb 13| PX | ePz 01 40 40 A = 10790 km.(97° 1)
ePR1Z 44 39 0 = 01:27:00
iSZ 52 10 New Zealand
MZ 02 26 15 4 Ua8a0.6e8: 4298, , 1788,
P6 ePN 01 40 40 0 = 01:27.1
ePRIN 44 39
ek 5L 19
el 5l 28
el 52 00
eSN o7
iSE 08
iNB 16
elR 02 07 57 30
P el 01 40 48
el 47
el 5L 27
el 52 02
iN 16
SB aSN 52 10
H ePN 40 55
eSN 5L 20
Feb 13| PX VA X9 2% B
ez 58
P6 el 50 1%
P eN 30 1la
el 29 53
H el 29 50
Feb 14| PX | eZ 14 18 06 A = 14770 km,.(133°) ?
el 2L 30 0 = 13:58:52 ¢
P6 el 18 09
el er a7
P eN 18 09
elk 16
all 2L 36
el 40
H ell 18 18
Feb 16| PX e 189 00 03 0.5
iz 10 1,3
Pé el 09
ek 11
P eNE 1L
SB ellR 06
H ~eN 06
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No. 11 PASADENA and auxiliary stations 1931
Sta=- Gs Cu T Pariod A (mn.)
pake tion TaaEE h m 8 (sec.)| N| B | % Bemezka
Feb 20| PX iPZ 05 44 44 2 2 Compression.
ez 45 <8 Seismograms of "deep
eZ 46 05 8 1 focus" type. iP nearly
iz 47 05 3 2 vertical, iS nearly
eZ - 48 58 8 1 horizontal. Surface
o33, 53 03 5 1 waves practically absent.
eg!, |08 00 22 | 18 1 | From tables
P6 eE7 ! 05 44 35 A ="7810 km.(70°.3)
el ! 43 0 = 05333233
el ¢, 48 Epicenter presumably
i 54 02 5 2| 2 more distant, in region
P Sﬁ‘ 44 43 of Yezo.
enry 47 ;
iSy 54 02
eSE 0l
SB e PN 24 40
eSN 54 01
H ePN A
eSN 53 50
Feb 23| P6 eN 02 25 04
ell o7
P iPNEZ 04 Compression.
eN 08 Possibly also "deep
R iPNE 06 focus" type. No trace
SB iPNE 20 By of S or surface waves.
H iPH 57 Computed epicenter
579N.,157?E.(Kamchatka).
Moy be more distant.
Feb 27| PX eZ 09 56 X0
ez 57 06
MZ 10 36 16 21 1
P o 09 56 10
H cN 42 |
H.0.Wood,
Resarrch Associate in charge.
¢.F,Richter,

Assistant.
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No.l2 PASADENA and auxiliary stations 1931
Sta= Ge Cs Ps Period A (mm.)
Bate tion g h m =8 (gsecs)| N| E| 2 Ragarks
Mar 1 | BX iPZ 14 33 62 Compression
Pé ePEZ 52
P aPEZ 52
T ePE 38
H ePN 45
Mar 2 | PX iPZ 02 5109 il 1 Compression
iz 12 2 Rarefaction
iZ 41 2 Compression
aPR1Z %5 06 10 A= 9720
aZ 41 52 12 2 0 = 02:17:29
e’ 42 50 8 2
ez 43 31 10 2
ez 44 B 10
eZ 47 34 16
P6 ePlNE 31 09
alB 41 44
iN 42 44 8 2
ek 51
eN 43 30
alE 0% 01 15 19 5
P iPNEZ 02 1. 08
ePR1Z 35 06
el 41 44
aNZ 50
eN 42 36
el 44
ez 49
ek 51
VA 435 3L
SB aPBE 0 S
all 42 25
H aPN %L 18
ell 42 54
Mar 7 | P6 iPNE 00 49 07
elN 89 15
P ePEZ 49 04 Compression
ePN 06
iEZ 07 Rarefaction
eZ 51 23 U.S.0.G.S. 10°N 87°W(app-
SB | elE 23 21 rox. ) 0 = 00341235
H ePN e 14 JoSeA. 7° 5N 84°%W
Maxr 7 | P6 elN 10 1% =28
el 23
elR 48 23 22
P el s 2
ePZ 24
eL.Z 48 23 22
T ek 13 B9
H aPN i 36
Mar 7 | P eBZ 1. 64 1b
Mar 7 PX aPZ 18 3L 00
P ePZ 30 57
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No.13 PASADENA and auxiliary stations 1931
Sta~ G. O, T. Period A (mm.)
Date tion | Thase B ol el {gec.)| N, B . 7 Remarice
Mar 7 | PX iPz 02 03 52 Rarefaction
ePR1Z 07 52 A= 95° 0 & 01:50:23
P6 ePN 03 5% U.S.C.G.S. 42°N 23°E
elE 41 01 30 O » 01:50:13
' FB 03 15
P ePZ 02 03 52 Rarefaction
iPZ 53 Compregsion
ePN 56
ek 59
ePR1Z 07 46
el 41 23 40
SB ePlE 03 54
T ePNE 03 42
H ePN 45 %4
Mar 8 | PX ez 06 09 3%
P ez 37
T el 33
H el 55 i
Mar 8 | PX e? 12 03 59
ol B8 Rk LT L
Mar 9 | PX ePZ 04 00 28 Compression
iz 47 Rarefaction
aPR17Z 03 23 A= 73°1 0 = 03:49:00
FzZ 05 b1 U.S.C.GuS. 41°N 142°E
P6 eNB 04 00 736 0 = 03:48:40
ek 4%
eSN 10 09
eSE 03
P ePZ 00 28
ePB 23
eNZ 36
iz An
eSN 10 06
eSE 04
eZ 10
alZ 23 09 25
SB ePllE 00 25
eSNE 09 55
H e Pl 03 b9 44
aSN 04 08 59
Yar 10| X ePZ 03 30 54.5 Probably northern
87 55.7 California
eZ %32 25
P6 | elE 30 57
P eP2 54.1
el 55
i% 55.8
eN 57
e 3e 2b
MW ePNE 30 b54.5
eE 26.7
SB iPN 50 %72
em 5?.7
iN 31 59.9
iB 32 01.9
H aPN 30 41
iN 42
eN 32 04
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No.l4 PASADENA and auxiliary stations 1931
Sta= G. @. T, | Period| A (mm)
Date | gion Fhage h R .B» (sec.)| ¥ E Z Banixks
Mar.ll| PX iPZ 12 59 15 Compression
eLZ 1% 050 18 30 A = 8960 km. (80,6°)
P6 ePlE i2' 59 316 0 = 12:27:04
aSH 49 34 U.8.C.G.S:s 19°N 145°%
eSE 29 0 = 12:26:15
P iPEZ 39 la
eZ 46 31
aSN 49 32
eSE 29
M ePRE 33 15
eSH 49 138
eSE 26
SB eSE 16
T ePR 39 08
eSE 49 21
H ePN 29 15
aSN 49 28
Mar.l2| PX ePZ 10 53 09 A = 9020 km, (81,2°)
P6 ePN 11 0 = 10:40:55
esSN 11 03 29
eSE 27
P eFB 1 U g 1 S U |
ePZ 10
T el 04
esSE T 0% 34
H ePN 10 53 0%
Mar.1l2 PX ez 19 17 04
P eZ 03
T el 16 58
Mar.,12| PX e? 19 21 33
¥ e1 S
eZ 33
T eB 33
Mar,12| PX eZ 21 1l 34
P e? 14
T el 19
Mar.,l14| PX iPz 14 12 15 Rarefaction
4 13 04
P6 ePN iz 2B
alB 16
P el 17
ePB 16
iPZ 15
iz 1% 0%
MW elE 12 k5
T erk 14
aSE ge 30
eR 45
H arN L2 B
eN 28 S
eN 43
Mar,14| PX irz 21 55 &Y Compression
P iz 47
T el 27
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No.l5 PASADENA and auxiliary stations 1931
Sta=- Gs Cu T, Period A (mm.)
Date | 4ion | Fhase Hiowm 8 (sec.) | N| B | 2 Remarks
Mar.l5 | PX eZ 16 45 13
iZ 22
Mar.18 | PX ePZ D8 14 32 A = 8670 kme (78°)
eS7Z 24 42 0 = 08:02:35
iZ 25 48 13 2 UeS.CaGuSa 34°S 72°W
eZ 34 06 0 = 08:02.3
ez 43 17 J«SsAe 3JR2°S TIOW
Mz 49 09 12 15
F7 11 02
P6 el 08 14 31
aSN 24 38
iSE 33 11
ekl 30 02
elE 36 00 25 1
ME 49 10 14 5
FB 10 15
P ePNEZ 08 14 31
ePR 32
aSNE 24 36
eSZ 41
eZ 25 44 15 1
eZ 28 50
I ePNE 08" 14 %%
eSNE 24 36
R aFR 14 29
eSHKE 24 32
H ePN 14 42
eSN 24 55
Mar.18 | PX | iPZ 20 27 58 A = 12450 km, (112°)
eFz 31 38 0 = 20:13:04
eZ 33 00 Philippines
ez 34 57 UeSeCeGeS. 06°N 127°E
ez 39 18 0 = 20:13.5
P6 ScPcSN 38 31
iScPcSE 32
e3cPcPeSN 39 18
iScPcPcSE 17
elR 2% 03 40 i3
P elz 20 27 58
eP'Z 31 40
ed 23 08
eScPeSE 38 29 5
eScPcPcSE 59 17 6
iZ2 43 31 2
alZ 2 01 59 45 1
FZ 48
My eN 20 39 19
ek g
R ell 51 o7
eBE 36
ell 38 36
el 34
eN 59 23
el 20
SB el 38 14
H ell o 61
ell o8 85




mnonal From the ISC collection scanned by SISMOS

Seismological
Centre

No,l6 PASATENA and auxiliary stations 1931
Sta=- Ge Co Ta Period A (mm,)
R Lpran | TOR L e B lemablem i 1 b
Mar.19 | PX ePZ 06 39 06 Philippines
eZ 42 11 U.S.C«G.S. 20°Y 120°E
ez 43 15 0 = 06:24.8
P6 eN 49 42
iE 41
el 50 06
ey 5. A5
P iPEZ 39 07
e? 42 09
eq 43 15
alLZ o7 13 25 I 1
F7 44
MW elNE 06 39 01
R eN 42 10
eNE 49 46
H eN 39 14
eN 50 36
el 44
Mar.28 | PX eP? 12 55 16 1.5
ip? 57 10 2 1 Rarefaction
ePR12 58 01 O = 12550 kmy (113°)
iPSZ i3 07 16 8 1 0 = 12:38:17
iz 26 10 4 Banda Sea
Mz 43 17 2 JeS.A. 07°S 128°F
FZ 14 32
P6 aPR 12 58 18
eP'E 57 09
ePR1E 55
iScPeSN| 13 03 42
iScPcSE 41
ek 556
iN 58
iB 04 57
P ePN 2 8% 1Y
er® 18
ePZ 16
aP'f 57 09
iP'EZ 10
ePRIN 57
ed 58 01
iScPcSN| 13 03 42
eScPcShE 41
eScPcPcSN 04 42
iPZ7 08 07
MW eN 22 53 53
eN 57 kL
aNE 13 09 45
alE 59
R e?'NE | 12 57 08
iNE 15 03 42
i 56
el 04 59
SB ell 12 5% 04
ek 13 04 49
1 ePFE 12 63 10
eP'E b7 08
im I3 08 41
H iP'N 12 57 09
iN 13 03 41
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No.17 PASADENA and suxiliary stations 1931
Sta=- Ga Co Te Period A (mm.)
Hate tion Pha?f_ %@ g (sec.) | N E 2 HOAGERR
Mar.29| PX ePZ 17 32 47 All records extremely
P ePZ av small.
uw en 58 J.5,A. 16,5°8 94°W
T elN 51
el 31
Mar.29| PX erz 18 03 10 Rarefaction.,
P6 ePllB 10 From tables A = 7810 km
iSN 12 28 (70.3°)
il 33 05 0O = 17:51:58
P ePNEZ 03 0% Rarefaction.
iZ 10 Compression.
isN 12 28
MW ePNE 05 1k No surface waves. Prob=-
iSNE 12 30 ably "deep focus" type.
SB ePN 03 03
T iPNB 02 59
eSNE 12 08 Region of Yezo.

Mar.31| PX ez 16 09 2% Destructive at Managua,
el 10 48 Nicaragua, distant
eLZ 22 15 15 4040 km,.(36°24')

P6 eNE 09 33
B el 23
el 52
erZ 16
v ePNE 36

Correction: Page No.,12, 2nd line of report,for "P6 ePEZ" read "P6 ePNE".

H.0.Wood,

Research Associate in charge.
C.F.Richter,

Agsgistant.
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No. 18 PASADENA and auxiliary stations 1931
Sta= Ge CQ T. Period A (mm.)
Date |ijon | Fhase h m s (sec.) N E 2 Remarks
Apr. 1| P ePNEZ | 13 20 08
Apr., 3| P6 aPNE 02 06 00
P ePNEZ 05 58 Rarefaction
MW elNB 06 01
T el 19
ePE 1Y
H eN 10 :
Apr. 3| P6 ePNE 05 30 56
P e PNRZ 56 Gom;pres%i.on
MW | eNE 58 i'
R ePNE 52
T e PNE 31 06
H ePN 04
Apr. 3| PX ePZ 25 30 28 "Deep focus" type. P nearly
iz 30 vertical., No surface waves.
iZ 35 From tables: A = 7800 km.
iz 32 53 = 70.2°
eZ o3 48 0 = 23:19:17
P6 ePNE 30 28 Damage in Argentina
il 30
iNg 35
eSN 29 44
iSN 45
P erN 30 26
aPR 28
iPZ 27 Compression
i2 32 Rarefaction
iZ 33 43
aSN 39 45
eSE 44
MW ePN=E 30 28
R e PN& 32
afy 39 60
ikE 51
SB ePn 30 28
ek 23 56
P ePN® 30 34
ifm 41
acN 29 5
ethE 52
H eFl 30 35
iN a2
ell 99 53
Apr. 4| P ePiZ g 2 53
H ePIy 2L 08
Apr. 5| P6 ePNRE 03 13 50
P ePlEZ 50
M el 51
B lew | 12 o8
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No. 19 PASATENA and auxiliary stations 1931
Sta= Gs C. T, Period A (mm,)
Date SVon Phase R B n {abee) ¥ B A Remarks
Apr.6 | BX iPZ 07 02 45 Compression
eZ 06 27 & = 10630 km (95,7°)
eSZ 14 11 0 = 06:49:12
e’ 15 03 UCSOC.GUSU 0 = 0634915
eZ 39 B JeSeAs 10°N 146°E
- el 33 39 23
¥z 08 02
P6 ePNE 07 02 45
eSN 14 07
eSE 12
eR 15 08
elR 31 13
P ePNEZ 02 45
Mw e PNE 46
R ePNE 47
el ig 38
SB ePllE 02 49
ek 13 40
LJ e PNE 02 48
Apr.9 | P6 eSNE 23 21 47 A = 7700 km (69,3°)
P ePEZ 12 35 0 = 23:01:28
eSE el 7
M ePRB 12 33
R el 38
B el 18
eSE 2l 20
H ePN 1 S
eSK 2L 55
Apr,12| P6 eN 02 135 25
eB 51
el 24 49
P eN 13 22
a7 45
en 51
Ll 2449
Apr.16| P§ ePlE 07 50 00
eSN 58 139
P ePHEZ 49 59 Compression
eSN 58y I'o surface waves. From
MW en 50 00 tables, A = 7130 km (64,2°)
i\ en 49 56 0 = 07:39:14
Apr,16| P6 el 22 37 53
P ellEZ 53 Compression
Apr.,18| P6 28 13 16 59
en 17 42 Records very confused
el 18 13
P elBZ 10 242
e? 17 25
) el an
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No.20 PASATENA and awxiliary stations 1931
Sta- Ge Cu T Period A [ mm. )
Date tion tasaq h m s (sec.) | N | B |2 ____E?marks
Apr.19 | PX eP? 02 04 08 U.S.0.G.S. 19°N 109°W
ellZ 10 04 14 8 0 = 02:00.0
P6 ePN 04 08 JeSeAs 2l.5°N 110°W
. ePE 10
el 07 24
P eFR 04 09
ek 07 24
MW ePNE 04 10
elli %7 25
R ePNE 04 03
el 07 22 23
SB ePly 04 34
7 ePs 38
el 10 26
Apr.19 | PX el 13 b2 38
P6 eliB 42
P i 38
MW el 42
n en 35
Apr.22 | P6 ePNE 00 14 47
el® 24 24
el 34 18
P e PR 14 47
iPZ 45
R el 53
1 el 14 58
Apr.23 | P iFRZ 23 B4 . 3747 Bpicenter, by Professor
iZ 39.1 Gutenberg:
iSEZ 35 00.1 35925' N 117°36'W.
W ePNE 24 57 Near Searles Lake.
R ePNE 38.0 Reported felt, by U.S.CG.S.
iNg 40.1
iSHE 55 03
SB iPIRE %L b1
iSNE 35 23.2
LJ ePNE 34 55
eSN 35 3k
p iPHNE 34 30,0
isSaE 54.0
Apr.24 | PX iP2 P 56 28 A = 11220 km (101°)
iPR1Z 59 02 0 = 17:21:18
Pé eFiB 35 20 UeS.0aG.5s 01N 15198
eN 39 21 0 = 17:22.1
iB 16 J«S.As 10°N 146°E
i 46 13
eln 18 O3 1% 40 1
il® 04 04 32 2
13 iPNZ 17 5519
ePE 20
eN 29 2F
el 16
MW ePE o6 2%
el 39 03

—-——--Continued on page 2l--———- -
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No. 21 PASADENA and suxiliary stations 1951
Sta- G O Ts PGriOd. A (m-)
Date tion Phnse h W 8 (sec.) | X B 4 Bonasics
**xContinued from page R0***
Apr.24 R ePlE 17 85 23
el 39 01
SB el 35 26
Ly ell 2y
ePR 25
el 29 42
b ePliR 50 .2}
Apr.24| P iPNEZ | 18 28 03.9 Epicenter by Professor
Gutenberg: 33°46' N
118°29' W
RF VI on the coast.
Recorded at all stations
Apr.25| P eZ 05 13 43
Apr.26| P6 eli® 04 32 02
P eNEZ 0l
Apr.27| P6 eNE % 0y 34
P ellEZ 14

Harry O. Wood,
Rescarch Associate in Charge.

C -FoRich.tGr,
Assistant.
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No. 22. PASATENA and auxiliary stations 1931
Sta- Ge C. T. | Period | A (mm.) Remarks
Date | Lo [ FRREE | g8 b fEea )| a0 W B
May 1 | PX ePZ 22 | 45 | 69 U.8.0.G.8« 8°N 70°W
P6 e PN ! 57 0 = 22:36.6
ePR 59 J.S.A. B8°N 70 W
P ePN 58
aPnm 59
ePZ 57
MW ePR 58
R ePN 57
ePR 55
H el 56
en 54
Yoy 2 | P6 el 22| 37 |52
P ek 57
aZ 52
MW el 45
R elNE 5,
LJ eNE 59
May 2| P6 ell& 23| 30 | 48
P iBzZ 48
M elNE 49
R ellE 49
H eNB b5
May 6 | PX | 2% 04| 36 | 22
MW ellE 26
4 elE 312
Yay 9 | PX eP7 10 | 37 | 45 U3:0:8:.8+) 2590 106°¢
ed 40 | 35 0 - 10:34.0
P6 ePB 37 | 47 J.S.,A. 23.7°N 108.5°W
ek 29 | 54
el 40 | 42
P ePNZ 37 | 48
ePE 46
MW ePL 50
R ePN 40
en 48
ell 42 | 26
SB el 38 | 15
LJ ePNE 2% | 28
H ePNE 38 | 16
May 10 | P6 ePllE 19 | 34 | 54
P ePNEZ 54
m ePE 35| 10
H alNl 34 | 65
May 12 | P6 ePNE 0L} 47| 11 No surface waves.
eSNE 55| 20 A = 6610 km. (59.5°)
P ePN 47\ 12 0 = 01:37:05
aPREZ 09 U.S«C.G.S.: Region of
eSNE 55| 21 Kamchatka,
1w ePNE 47| 10 0 - 01:37.4 approx.
eSHE 55| 20 JeSsAe H4°N 161°E
R ePNE 471 15 o = 01:37:22
LJ el® ad
H eFE 46| 59
| esE 01| 55| 00
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No. 23 PASATENA and auxiliary stations 1931
i
Sta=- Bs U T4 Period A (mm.) o
fake tion Fanea N e (sec.) | N | By 2 Rema.rtka
May 15| P6 ePNE 07 53 48 o surface waves.
el 08 03 24 A = 8420 km (75.8°)
eSNE 38 0 = (d7:42:04
P ePlE 07 53 48 Compression
ez 08 03 2B
elll 45l
MW ePNE 07 53 49
ellR 08 03 39
H ePN 07 53 56
ell 08 0% 32
May 16| P6 | ePNE 20 53 07 AL = 3070 km (27.6°)
eSNE 57 43 0 = 20:47:04
SLE 21 00 =28 23 1 U.8.0.6.8. 16°N 26°%
P ePNEZ | 20 53 07 0 = R20:47.2
MW ePlE 08 JiSehe Y4TM 915W
eSNE B 58 0 = R0:47:10
R ePIB 53 02
esSl 5% 30
LJ ePllE 55 10
o i ell 52 37
May 20{ PX | e%Z 00 06 Ol
H ell 18 |
May 20 PX ePZ 02 34 52 Compregsion
eZ 37 57
ez %9 57 A = 8900 km (80.1°)
P6 elE 54. 58 0 = 02:22:44
esSE 45 04- U.S-CoG-Sc 37.5°N 17.20‘?
elN 58 15 40 0 = 02:22.9
P aPZ% 34 52 JeSeAe 37.5°N 16.5°W
el 58
eSE 45 04 Damage in Portugal and
MW ellE %4 88 Medeira.
R ePNBE 53
LJ el 55 15
SB ePNE 13
H ePN 34 45
May 20| P e’ 10 05 0O
H ell 04 5
May 20| P6 ePNE 22 05 42 A = 8330 km. (75.0°)
eSE 5 2% 0 = Rl:54:03
P ePNEZ 05 42 Rarefaction
IW | ePNE 44 T.S.0.GeSe 2898 T74°W
R ePNE 38 0 = 21:54.0
LJ ell 32 JeS.Ae 26.7°9S 72,5
H ePl 55
May 27| P ePZ 06 09 15
H eN 39
May 27| P6 ePN 06 44 25
P ePNZ 25
el g7 61 &
S H L el 06 44 40
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No. 24 PASADENA and auxiliary stations 1931
TSR | R Ry Pori ¢
Date '!",,:('_‘r* *hase *1“ L:-n. -s: -{Uf-,r:(}l I\Th (Tm )Z SAIBEXE
May «? 26 e P C6 44 b
e at™Z 25
e O 0L 23
H eil 06 44 40 a
May 27| P5 ern 10 25 &2
P aPUBEZ ha
M7 e g be
R e Ng 45 A = 4840 km. (43.6°)
euliB 32 2 0 = 10:17:27
LI arB 25 38
H SPIN 26 12
esH z2 53
My 29| PS5 SBAH b 25 45 Ue3.LeG.83. 55°0 156°W
P el 45 0 - 05:16.0
era 25
Mw evil® 25
R all 28
e'lE 47
LT =T 58
H erly 12

Additions and corrections:

- Page No.l3 1st lins, for "Mar.,7?" read "Mar.8",
Page No.23 20th line, for "20:52:37" read "20:53:23" .

Epicenters by Zurich:
May 12, 1h : 54°N 174°8
20; Zh s 39°N 17°W

Harry 0. Wood,

Research Associate in Charge,
c .F.RiCllter,

Aseigtant.
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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 coGpera-
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 coérdinated 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. i
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, . W h

N—S 0.8 sec. 2,800 0.8-0.9
E—W o " 4

Z 0.3 sec. 5,000 Critical

2 N 15 S 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).

o B2 vV h
N—S 0.8 sec. 2,800 0.8-0.9
E—W i i “

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 = 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., . = 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., L = 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 codrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

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

For routine instruments of period 6 seconds . . . . SR U 2

For instruments of different period analogous notation w1ll be employed
Mount Wilson Seismologi¢'Station. . . . . . L . .. . J . W—=8 . L . . . s MW
Rivetatde Selamolgic SR e s s T e e e et
Santa Barbara Seismologic Station . . «C7 4 (R BRCRII | SRS R R s o
La Jolla (Scripps Institution Seismologic Statlon) e e B e 1 AL P s T
Tinemaha SeismologicBtafitn . . 008 . . .8 | . . &= L 5 05 ¢ 0 X
Haiwee: Seismologie:Station— 1~ —s—v v T o= s e aei 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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NOTICE

- ——— ——

Circumstances made it impracticable to issue this Bulletin at the end of
June,1931. Accordingly, the data for both June and July,1931,are included
in the enclosad issue, sheets Nos. 25 - 28.

Reply cards were enclosed with the Bulletin for May,1931,in mailing to
stations and individuals from whom no previous acknowledgement had been
received. Cards returned to date have been used in revising the address
list. It is dosirmed to meke the Bulletin available to all who have real
use for it.

The courtesy of a nunber of recipients who have acknowledged receipt of the
separate issuss of the Bulletin is greatly appreciated. Such regular
acknowledgement is mow unnecessary. If any issues fail to arrive in future,
however, notification of the fact to this Laboratory will be appreciated.

Copies of previous issues, Nos. 1 = 24, 1931, are available. If files of
the Bulletin are incomplete please notify this Laboratory.

Grateful acknowlsdgsment is made of the receipt of numerous bulletins, and
other publications, received in exchange. Thesa have proved very useful,
and the receipt of future issues will be apprsciated.

Preliminary report — PASADENA

Earthquake of August 10, 1931,

oP 21:52:09
e 27
e 43:07
% 45309
eL 22:01:20
M 22

wa 23230
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No.25 PASATENA and auxiliary stations 1931
Sta- G. C. Te. :PeriOd- A {ﬂ]mg)
Dat? tion Fhsng B g B (sec.) ‘ N|E| 2 Hemarks
Jun 1 | P6 aPNE 12 07 45
P ePNEZ 45 Compression
W ePllE 45
R ellib 49
LJ eFE 49
H ePNE 47 L
Jun 2 | P eNEZ 02 49 40 Rarefaction followed by
MW ellE 40 compression
T oPNE 30
ek 53 10
H iPNE 49 37
Jun 6 | P6 eNm 12 05 44
P eNEZ s Rarefaction
o el a7
R ePNE 47
SB ePN 39
LJ ePRB 44
H ePNE 52
Jun 9 P6 eNE 14 03 4b})-
P ePNZ 44
P6 eN R0
el 19 05
eI 24 40 11
Jun }3| PX eP7 15 46 08
al 16 00 13
ad 5, TR
eZ 15 43 8 2
elZ 19 43 17 X
Jun 15| P6 aPNE 11 30 2L
B ePNEZ 5% &
VW elE 55
R elNE %2
LJ allE 24
Jun 17| P6 elli 12 21 48
P eN 48
eBZ% A5
P6 el 31 43
B eN 42
MW eNE 2l 43
R allE 46
SB elE 40
LJ | eNE 53
Jun 20| P6 ePN 15 15 24
P iPNEZ 24
MW elNE 24
R elNE 20
Jun 21| P6 ePE 12 27 2% TS 0sGoas 18°N 108°W
ek %5 58 0 = 12:22:48
P ePNEZ g et JoSehes 19°N 110°W
MW ePNE 26
R ePNE 21
SB ePN 42
LJ ePNE 06
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No.26 PASATENA and auxiliary stations 1931
Sta=- Ga Gy T Period A (mm.)
Date |iion Phase h m s sec.)| N B 32 Remarks
Jun 22| P e’ 09 57 15 .
Jun 22| P6 eNE 14 41 00
iPNEZ 40 59
Jun 23| Pé ell 06 26 52 A= 76.8°, 0 = 06:15:03
P aPZ 55 Japan
P6 ek %6 R7
iSE 47
Jun 28| P iPNZ p8 29 24 Rarefaction
MW ePNE 23
Jun 28| P iPNZ 13 35 28
MW ePNE 28
Jun 28| P iPNZ 16 36 40
W _| ePNE 3 Vot
Jun 29| P Wz 12 O s e I e Y Compression
Jun 29| P6 ePE 16 55 00
P ePNEZ 00 Compression
P6 eSN 17 04 46 = 75,1°, 0 = 16:43:R21
MW e PNE 16 55 01 Japan
R ePlE 04
Jun 29| P6 ePNE 20 %6 0Ob UiS.0.GsSe 29°8 T2°W
P iPNZ 04 0 = 20:24:18
MW eNE 05
R ePNE 06
SB elNi 25
LJ ell 35 58
Jul 7| P6 ePNE 04 00 10
P ePNEZ 09
MW ePE 10
R ePNE ___ 04
Jul kLl B6 ePN 06 08 12
P ePNEZ 11
mw el 13
Jul 12] P6 el 10 1b 14
P iPNEZ 14
Jul 17| P6 ePNE P9 19 2D
P iPNEZ 23 Rarefaction
P6 eSNE 25 56 UeS.0oGeSe 14°N 96°W
MW ePNE 19 28 0 = 09:13:22
R ePNE 18 JeS.h: 14,59 97.5°W
LJ iPNE 12 0 = 09:13:20
Jul 18| P6 ePNE 05 38 27
P iPNEZ 27 Compression
P6 eSE 47 50 U.5.040:3. 21°8 69
M e PNE 38 28 0 = 05:27:09
R ePNE 23 JiS.hke 21°8 N
e e s eN | _ 19 0 = 05:27:04
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No.27 PASADENA and suxiliary stations 1931
Sta~ Ge Os Ty Period A (mm.)
DRRE [ lrep | TURRO L. " o g (sec.) |N B 2 Bepce
Jul 18| P6 ePNE |11 33 41
P iPNEZ 41 Compression
P6 iSNE 41 41
P iSNZ 40 UeSeCeGeSe 53°N 162°E
MW iPNE 33 40 0 = 11:23:52
eSNE 4] 39 JS.As 58.,3° 159°E
R ePNE 33 43 0 = 11:24:00
eSNE 41 44
LJ iPNE 33 b2
Jul 18| P6 eNE 12 03 30
P eNEZ 31
) g elNE 74
Jul 20| P iPZ 05 11 40 Rarefaction
Jul 20| P6 ePNE |08 41 42
P iPNEZ 41
) elE 09 03 01 33
MW ePs 08 41 46
R ePNE 45
Jul 21| P6 ePNE |03 48 57
P iPNEZ 57 Rarefaction
iPR1%Z &2 25
P6 el 59 12 UeSeCelBeS. 22°8 174°E
eN 23 0 = 03:36.1
M ePNE 48 58 J.S.A. 22°8 174°B
el 59 12 0 = 03:36:09
R ePNE 49 00
iNE 59 16
ek 38
LJ iPNE 48 58
ek 59 14
Jul 23| P6 | ePNE (14 33 20 U,5.C.G.S. 01°8 155°%
P iPNEZ 19 0 = 14:20:37
iNEZ 27 J.S.A. O1°F 155°
ez 34 58
e? 43 57
MW ePNE 23 25
R ePNE 30
eNE 43 22
SB eN 3. A
Jul 27| P6 iPNE o7 22 b7
P iPNEZ 57 Compression
P6 eN 25 32 UeSeCeGeS. 15°N 85°W
eSN 28 24 o = 07:15:50
My ePNE 22 57 JeS.Ae 15,9°N B86,.,2°W
R ePNE 51 0 = 07:15:56
LJ iPNE 48
Jul 27| P6 iN 16 36 45
! iNZ 44 Compression
MW | eNE 44 UuSeCeGaSe 01°S 90°1 approx
R elE 41 0= 16:28:30
LJ eN 38
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No.28 PASATENA and auxiliary stations 1931
Sta= G. C. T. Poriod A (mm.)
Date £ 8man Phasa B g (gec. ) ¥ E z Remarks
Jul 28| Ps ellE 08 41 57 Felt in Arizona
P sk 40 55
ePZ 50
cNEZ 41 55
M cE 40 34
el 41 28
R cPNE 40 21
cllE 41 14
LJ eliE 43
Jul 29| P6 cPN 11 48 25
B iPNEZ 25 Compression
eSE 56 28
My erlls 48 30
R e 30
LT cPNE 22
CORRECTION:
Shock of April 3, 23:30.
Origin not in Argentina; apparently
South Pocific Ocean.
H.0.Wood,

Rescarch 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 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 Secripps 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).

ii T, v h
; N—S§ 0.8 sec. 2,800 0.8-0.9
[ p “ “ “
z 0.3 sec. 5,000 Critical
NodS: b 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).

g% Vv h
N—S 0.8 sec. 2,800 0.8-0.9
E {ie = W (13 [ [13

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, A= 117° 22.4 W., h = 250 m. approx., Weathered granite.

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

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° 082" N., . = 117° 58.6' W., h = 1100 m. approx., Leosely 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 cobrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

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

For routine instruments of period 6 seconds . . . . o 1 2SS

For instruments of different period analogous notation wﬂl be emp]cyed
Mount Wilson Selsmologi¢'Station. . . . . . . . .. . . W0 L L L. L MW
Ivergile Selamologie@iation— - —— b w7 —rr—L i G .. =R
Santa Barbara Seismologie Station . . a6 0 ) SECRRR - SRR L S R S )
La Jolla (Scripps Institution Seismologic Statmn) R T T T e o mte
Tinemahs ‘Seismologic Sthtién .| . . 0P8, | L .oe® | | . 2= . . . . . . .7
Halweo Seismologle-8tation . -~ - v —————1% . . . . . EH

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.



mtional From the ISC collection scanned by SISMOS

Seismological
Centre

No.29 PASATENA and auxiliary stations 1931
Sta= G. C. T, Period A (mm.)
et ) sl 0 NS T Remerics
Aug ‘2| P iPZ 20 23 54 Rarefaction
iZ . 24 3% Lt e 0 S
Aug 2| P8 eSNE 23 47 48
P iP2Z 39 41
. eSB 47 49
M ellR 3% 42
R eNE a4
T iPNE 29
H aN 34
Aug 6| P iPEZ 18 28 28
MW eNE 29
R eNE 33
T el 14
H ell 20
Adug 7| P& ePE 02 25 26 U.S5.C4GsSe: Region of
eNE 29 30 New Guinea,
iE 36 11 0 = 02:11.8
il® 42 09 38 JeS.Ae: Doubtfully,
P ePZ 25 22 0°N 137°Rm
=174 25 0 = 02:11:10
iEZ g3 92
elE 36 11
PX ez 29 06
MW ellE 25 26
* ]l R aPNE 27
eNE 36 15
SB elf B9 21
LJ eN 25 39
ellE2 29 53
7 ex 25 23
eE 29 29
H eN 25 40
eN 29 35
Avg 9 | PX iPZ ol 56 52
iZ 46
Aug 10 | PX ePZ 14 46 14 Rarefaction
Aug 10 P6 ePI 21 B2 a8 UeSaCaGeSae: 46°N 89,.5%
ePR 14 approx.
eN 43 07 0 = R1:18:25
iE 50 JeS.A.: 49°N 22°Rm
iNE 45 09 : 0 = 21:18:46
P ell S 14
eNZ 09
ell i
el 45 08
ellE 22 01 23 50
MV 15
W2N 29 20
PX 1wz 21 32 09 Compression
1w ePNE 12
R erlt 10

(continued on Page No.30)
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No,.30 PASADENA and auxiliary stations 1931
Sta- Gs Co Ta Period A (mm.)
Datte tion Fhase h m s (sec.) | N E Z Remarks
Aug 10 (continued from Page No. 29)
R ell 21 43 08
SB ePNE 3. 09
elB 45 05
LJ eNE a2 25
H ePNE 03
Aug 13 | P6 e PNE 22 21 49
en 81 34
elB R [
P iPNEZ 21 49
PX iP2 48 Compression
iz 25 20
eZ 2 25
eZ o3 15
MW aPq 21 BD
R ePNE 51
H ePN 57
Aug 14 | P6 el 6. VES 5h
P el 40
e% 36
PX aPZ 34
i ePNE 40
R elll 36
H ell 51
Aug 15 | P iPNEZ | 22 32 27 Rarefaction
| PX iz 33 BY No surface waves
MW aNE oe 28
H ell a5
Aug 15 | P6 el i2 55 51
P iPNEZ 31 Rarefaction
e? 5% 10 No surface waves
MW ePNE 55 32
R ePl 34
H ePN 28
Aug 15 | PX ePZ 15 16 B3 Compression
H ell X G2
Aug 16 | PX iPZ 081419 Compression
H ell 18
Aug 16 | BX iP% 08 14 '32 Rarefaction
H ell 534
Aug 16 | P6 eN I 28 14 Foreshock of following
en 26
P eNEZ 21
M eliE 20
H ell 34
Aug 16 | P6 iPNE 11 43 19 Felt in Texas
eLlV 45 53 36 U.S.C.G.Ss: 30°N 104.5°W
P ePNE 43 22 0 = 11:40,2
ePZ 18 JeS.Ae: 30.6°N 103.8°W
iPZ 25 0 = 11:40:20
eLN 46 12 35
iB 26
MW ePNE 43 19
H ePN 29
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No. 31 PASATENA and auxiliary stations 1931
Sta=- G. C. T, Period A (mm.)
Date tion Phase h m 8 (sec.) N B 7 Remarks
Aug €| Po ell 0 Gl L R [~ Aftershock of the
- en 36 29 preceding
P eNE 59 15
ePZ 36 11
MW elili 547 AR |
H all 36 30
Aug 17| PX iPa o5 17 28 Rarefaction
iz 58
iz 38 13
H aPNE S
Aug 17| H oFN |15 28 136
Aug 17| PX irP2 |[15 01 25 Compression
Aug 17| PX P2 138 01 B8 Compression
H el 53
Aug 18 PX iz 06 52 22
H all 20
Aug 18 | P6 alN 14 45 a7 UuaSeCaGeSes 49°N 90°E
el 41 0= 14:21.3
iN 47 03 JS.A.3 46°N 89
el 08 0 = 14:20:54
P iPNEZ 34 28
el 44 4B
eN 46 05
MW ell 34 26
H aPN 24
il el 45 33
Aug 18 [ P6 elid 19 42 41 Felt in Texas
P eNEZ 41
H el 32 %0
elf 12 49
Aug 18| P ePNEZ|21 50 57
H eN 5L 12 LI
Aug 22 | P iPNEZ |22 45 50
H alf 26 02
Aug 283 | P6 eNE (18 03 50 JeSaler 4£2°N 127°W
eN 06 14 0 = 18:01:19
P iPNEZ 03 46
eNEZ 05 20
el 06 20
s ePNE 03 48
H eP 3241
is 34.5
iSNE 05 12
Aug 24 | P6 eN 21 55 16 UeSeCeGeSe: 33°N 69°E
e 22 0= 21:35,.,5
B el L7
ek 21
H ell 54 32
eh 37
Aug 25 | P6 eyB |22 27 30
P ellfZ 3
v aliB 30
H alls 89
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No. 32 PASATENA and auxiliary stations 1931
Sta=- Ge Gc To Period .& (mm-) \
Date £5on Phasa 3y A Vaho..) N = a Remarks .
Aug 27 | P6 ell 15 47 16 Destructive in Baluchistan
1= 16—42 12 16 U.S.CeGiSas 29.5° 67.5°B
Wais 17 48 16 O & 15:27.6
P ellE i5 47 1k _
w el 46 53 ;
H el 06 w B i
hlug 28 | P ePNEZ | 13 03 17 I
MW clE 19 :
LJ elNB 16
H cPNE 23
Aug 28 P6 ePNE 295 5% 55
P ePlZZ 55
M ¢PNE b5
LJ ellB 65
H iPNE 34 04
Aug 29 | P6 el 16 46 38
P iPNZ %8 Compression
MW ePN 37
el A4
LJ ellE 28
H aNki 52
Zug 30 | P iP% 07 41 08
H oPN 30
ePR 27
Aug 31 P6 eN 06 47 54
oSN 58 47
isE 44
P iFNEZ 47 50
LJ cN 48 04
el 47 58

Harry 0. Wood,

Research Agsociate 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 coépera-
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 coérdinated 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).

T, v Odlh

N—S 0.8 sec. 2,800 0.8-0.9
E—W ) * %

0.3 sec. 5,000 Critical

= .N —? _ 6 sec. 800 0.8-0.9
E—W & & f s
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: AUXILIARY STATIONS
Bach of the auxiliary stations has equipment as follows:

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

Instruments, and Constants (approximate).

T, ' h
N—S8 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., A = 118° 03.4' W., h = 1742 m., 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° 26.6’ 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° 057 N., L = 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 codrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

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

For routine instruments of period 6 seconds . . st Bl R S

For instruments of different period analogous notatlon Wlll be employed
Mount Wilson Seismologic Station. . . . . . . . . . . . . ool L0 e . . MW
Riverside Seismologic Station —.' .~ . - .« o o oo e e e s e e R
Santa Barbara Seismologic Station . . PERO. . ] o R T e e
La Jolla (Scripps Institution Seismologic Statum) e e el T I e S 1 |
Tineniaha Selsmologic®atlén .| . . 008 . . L el | . C=wW ol W e sl T
Hatwee Sclamol@le-Satn— < —— < 5 o s T s 8 el s

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.%3 Pasadena and auxiliary stations 1931
-t g ki 2 - bR ol el o Mmoo T e e reee Ry
Sta- G. . 2. Period| A (mm.)
ot ltton ) T G5 om. ail e iy R wi o RmENs
Sept 2 | P6 ePNE K& |03 06 41
x aPNEZ 41 Rarefaction
S L TR e 1 (SN AR TG N S S T RS
Sept 2| P ePNEZ |15 36 31
eSNEZ 38 08
SB ePN 26 19
eSNE 57 .46 A% KT
Sept 5| P ePZ 10 01 44
eSNEZ 02 44
MW aPNE 0l 45
_ eSIE_ | 05 4l B AT R T 7 D I O
Sept 5| P eSNEZ |10 15 39 Aftershock of above
M| eNE 35 iy, 24 i N e e R R e
“"Sept 6| P aN 08 12 18
R, M elNE 24 A5 AT Py Y0 R N T
Sept 9 P6 ePNE 13 42 BB USCGS ¢ 41°N 126°W
P ePNE 35 0 = 1%3:40.3
ePZ 32 J S A : 40.5°N 126.5°W
iPZ 35 0 = 13:40:16
eSN 44 37
el 59 Felt on coast of northern
Pé eSN 3 California and southern
PX aP 42 32 Oregon.
iP 35
i 44 59
MW ePNBE 42 37
eSNE 45 05
R aPNE 42 42
eSN 44 B0
SB eN 42 32
ek 29
ip ePNE 11
eSNE 43 34
H ePI[E 42 20
Ty N eN 43 04 I wor 0
Sept 9 | P6 iPNE 20 50 44
P iPNEZ 43 Rarefaction
P6 iE 54 00
P eEZ 00 USCGS : 20°N 144°8
P6 iSN 21 00 51 0 = 20:38.0
iSE 47 J S A : 18.5°N 146°%
P iSN 51 0 = 20:37:56
iSE 49
aSZ 55
P6 iE 02 01
My iPNE 20 50 45
iSNE &L 0B 5O
R iPNE 20 50 46
isSNE 2L 00 &3
SB ePNE 20 50 38
iSNE 21 00 42
T iPNE 20 50 39
iSNE 21 00 45
H iPNE 20 50 42
o lism |21 oo a8
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No. PASATENA and auxiliary stations 1951
Date Phase G. C. T, Period Remarks
- 0 O I (sec.) :
Sept 10 P ePNEZ | 04 36 20 Reported felt at Palm Springs
and vicinity. Epicenter
34°3' No., 116°43' W.
0 - 04:35:56,.6
Sept 11| P6 eN 235 19 31
P eN 32
W el 33
R eNE 21
T ek 08
H eNE 28
Sept 12| P iPNEZ | 01 54 50 Rarefaction
M ePNE 51
R eEN 55
T iPNE 36
H ePNE 42
Sept 12| P6 eN 15 50 11
P ePNEZ i1
m7 oPNE 11
R ell 14
T ellE 26
H el 18
Sept 16| P6 eN 12 &8 0OF
P eNZ o7
PX e o7
i%Z 29 ES
W eNE 28 05
R eNE 27 48
4 el 24 49
el 28 38
H eNE e 2]
Sept 16| P6 ePNE 12 55 19 No surface waves.
isN 15 05 218
P ePN 12 55 18
iPEZ 15 Compression
eSN 13 05 18
ePNE 12 55 16
eNE 36
aN 05
ePE o7
ePNE 10
Sept 21 ePNE 02 32 09 Damage in Japan. USC G S
eSN 42 07 36°N 140°E - 0 = 02:19.8
ePNEZ 32 09 Compression
eSNE 42 07
ePNE 32 09
eSNE 42 0%
ePNE S ]
aSN 42 13
iPN 32 00
oPlIE 51 B8
eSHE 41 57
H ePNE 52 02
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No. 35 ) PASADENA aud auxiliary stations 1931
Sta= G. C. T. Period A (am.)
Dabe tion ?E??e Wom s (sec.) | ¥ B 2 1 Remarke
Sept 21 P6 eNB 18 4y &0 New Zealand
aSE 68 35
iSN 38
P ePNEZ ar 37 Compression
aPR17Z 51 21
eSSy 58 37
W e’k 47 37
R e PIE 39
ellB b7 59
aSN 58 43
elf 59 58
SB ePNE 47 34
T ePR 46
all 50
ik 58 09
H ePE 47 45
eN 51
el £8 53 g
Sept 22| P ePNEZ |09 41 52 Compression
M ePlNE 53
T | AFE 55
Sept 24 | P6 ePRE 18 43 52
P ePNEZ 52 Compresgsion
w ePE 53
R ePIE 55 *
T e PNE 44 02
H ePNE _0o
Sept 256 | P6 elB 06 19 12
ell 21 L= 133° (14770 km.)
PX ez 0l
iZ 08 USCGS:
23 eP'HEZ 11 04°3 100°E approx.,
PX iPR1Z 21 ‘24 0 = 05:59.6
P6 ePcPcSE 28 55
ePcPcS 39
P aPcPcSNE 39
ePcPeSZ 32
PX | iPcPeSZ 29
az 25 &9
e? 26 11
ez 28 <16
Pé eB 31 40
eR 23 25
PX el 34 37
P6 eLE 07 02 I D5
AT eP'HE (06 19 153
ePcPcSE 22 29
R eP'N 19 .16
ePcreSN 22 46
SB eP'NE 19 10
ePcPcSN 22 36
7 eP'E 19 0%
ePcPCcSE b
H eP'E 19 06
aPerecSE 22 30
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No. 36 PASADENA and auxiliary stations 1931
Sta TG T, Period | A (mm.) |
DATE | .0n | PhB%€ | 3 g| (sec.) [N E 2 Renprks
Sept 26 P6 iPlE 19 56 45
P iPNEZ 45 Compression
1w ePNE L4 USCGS: 12°N 91°W
R ePlE 59 0 = 19:49.9
T ePE 59 JSA :12.5°N 91°W
H aPs 5% 0 = 19:49:59
ell _________jﬂi__ A
Sept 26 | P6 iPNE 20 03 30
2 ePNEZ 29 Compression
W ePE 30 USCGS : 12°N 9l°W
R ePlE 23 0 = 20:02.7
SB elle 45 JSA : 12.5°N 91°W
T eFB 44 0 = 20:02:37
H aPlE 39
Sept 26 P iPiBZ [ 21 01 42 Compression
T ePE 50
H ePNE .y
Sept 28 | PX e? 7By b
ed 41 1%
T ek %8 28
H eli _41 28
Sept 29 | P eb% | 02 33 07 Y
Sept 30 | P6 ePN 05 46 08
P iPNEZ 08 Compression
MW ePNE 08
R ePNE o7
P iPlE 19
H aPN A vi s ond -
Sept 30 | P iPN3% | 16 47 23 Source near B2°N 115°W.
LJ iPNE 0l Felt at El1 Centro,San Diego,
Oct 1 | P6 ePN 11 46 44 etc.
iNB 47 12 B g
ilE 15
P ePNEZ 46 53 USCGS: 29,4°N 114,.6°W,
iNZ 4% 12 0 = 11:45.4
iB 17
iN 48 13
iE 10
iz 17
M ePE 46 55
iB- 14
iE 48 15
R e PIVE 46 49
-iNB 47 00
iNE 48 00
LI ePh 46 35
il 45
i® 47 54
T eE 41
iE 48 04
el 49 30
iE 41
H e Pl 47 08
ell 25
iN 48 55
Harry 0. Wood, C.F.Richter,

Research Associate in Charge. 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 coordinated 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 coGperation 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
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. b

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 magnetie 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).

£ 53 A% h
N—§ 0.8 sec. 2,800 0.8-0.9
E— W‘— % “ %
Z 0.3 sec. 5,000 Critical

6 sec. 800 0.8-0.9

S
s W i“ ‘“ “
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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 Vv h
N—S 0.8 sec. 2,800 0.8-0.9
E LYY w . (13 €“" o

The Station Constants follow.
Coérdinates 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
O — 33° 59.6’ N., L = 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 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., . =—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 refernng to loeal 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 . . . e Tlme e . 2
For instruments of different period analogous notation wﬂl be employed
Mount Wilson Seismologi¢'Station. . . . . . . . .". . . . W& . . . .. . MW
Riverside Selsmologie Station— .. i v T s e it - 8 s o0 s R
Santa Barbara Seismologic Station . . oA I R . S R LSSl e T
La Jolla (Scripps Institution Seismologic Statlon) ey R a ! [ AN I SS | |
Tieemnha Selsmiologic®tation . . .008. . | o8d . . . B=W . L. v « wi. W T
Halwee Balemtlomia-Stablom— - |~ —+ i —wms=s—mr—sr— s ek w e e e o B

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. 37 PASADENA and auxiliary stations 1931
Sta- Ge Cu Te Period A (rm)
DEbe | tygn | Fhaee h m 8 |(sec.) |N B @ Remarks
Octs 1 fF, - Numerous small aftershocks of preceding,(Oct.l, 11:46). -
Oct. 3 P6 ePxE 00 58 27
P iPHEZ 27 Rarefaction
W e Pl 27
LJ ePi 42
i) i® 11
ell 15
H ell i
Oct. ) P6 iPi= 19 26 09 USCGS . 14°8 1600}3
i 29 08 0 = 19:12.8
el 51 JSA : 10°S 161.4°%
eliE 31 57 0 =19:13:10
eSNE 36 59 Destructive in Solomon
in 49 30 46 Islands.(Note striking long
P ePZ 26 05 wave recorded
iPIIEZ 09 Compression at 19:49).
ePRIEZ 29 5%
iz 28 B9
el 43 23
en 53 28 40
b aPW 26 09
eSH 36 56
elf 49 31 50
R ePE 26 08
allE 11
eSN 36 53
el 49 49 52
SB ePN 25 59
ell 26 03
eN 49 03 52
LT | ePNB 26 09
il 13
eSNE 28 15
iw 37
el 49 25 50
i el 26 12
iNE 16
esSH - A6 X
ell 49 50 52
H ePN 26 10
eSN %36 56
all 49 50 52
Oct. 3 P en’? 19 44 BY Rarefaction
i all 21
R _EEN BT
0ct 3 P 8% 19 50 36 Rarefaction
el 46
MW elN 40
R eNE 43
LJ elNE 49
T el i 42
Oct. B P az 2 JIL e S Compression
M | eN 34
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No. 38 PASATENA and auxiliary stations 1931
P Sta=| | GsCs M, | Period] A (mm.) |
Date $4on Phasge 4 B 8 (aec._) ¥ R & Remarki
0ets. 5 B e7 190 59 ‘2% Compregsion
1W eN Wasd _,___,,___."_5_4_..__,._.....-__.-._______
Oct. 3| P eZ 20 06 43 Compression
IW ell 45
- 8 48 | o
Oct. 3| P az 20 595 57 Compression
MY ell a2
T ] €= 14 ‘__4}. ol L)
Oct. 3 P ez 20 59 19 Rarefaction
MY ell 20
Oct, 3 P e el V3 12 Compression
&) ell 16
£l el 18 | :
Gcts 3 P eR?Z 2t VEL AR Rarefaction
MV el 12
R eNp 10
LJ ol 11
m e 15
H el 16
Octs 31 P ez el 4% g5 Compresgsion
W ell 28
T ch 31
oet, 3 P cPEZ 22 Y Bh Rarefaction
W eN 59
R alN 08 08
T ol 03
Oct. 3 P6 e PNT B0 U0 33
el 10 46
ali i2 20
al® 27 28 356
P iPRZ Q0 3% Rarcfaction
iw ell 35
R aPNRE 29
T ePIil 38
el X 28
H ePN 00 38
eLll 28 ==
et 3 P cZ 25 A7 56 Rarefaction
1 ol 18 00
H ell 12
Oty 41 P el 01 01 48
mv cli 48
Oct. 5 P6 el 07 20 22
P e 28
W el 24
R eNE 29
T el 23
H el 24 T
Oct. 5| P ePNCZ | 22 46 54
1T ek 56
R R 57
T cB 45 23
el 46 Bl
Jet. 6 P ePNEZ 14 30 49
M | oN 48
R elz 55
T calm 18
RBOAT = % W TP 30
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No. 39 PASATENA and auxiliury stutions 1931
Sta- | . T G.c. T, | period | A (mm.)
Dats Thon fhassa __h = __( 3_9.“_:.!._ l“I____E_ % Re-m-aflis
Oct.6 P erNZ 17 15 22
ed 31
i1 alf 44
R e PNO 36
T el 31
1R SRR | S e - ) 400 ey R
Oct.6 | PX |2 16 26 34 |
P ed 42
m ell 4l
il of . BB 2 E
Oct.8 PX el 02 08 26
AT all 29
P en 40
H Gl Al suw SR et i AR b
Oct.8 it iz 23 %35 29 Rarefaction
elicZ 39
Jiig ell 39
T en L3
H elN 29 oA A -
Oct. 9 P iPNZZ |02 58 18 Comprcssion
Iw aPrl 20
R ell 20
/L el 22
H 8l 16 |
Oct.9 | P iPiE% | 2% 28 35 Origin near %2°N 1157
1MW iPN 36
R ePNE 28
LJ iPN 16
i3 ers 26 11
____‘H_ a PN fral 0l P St
Oct.10| P iPNEZ | 00 32 45 USCGS: 08°S 160°E
PX 1Z 27 30 0 = 00:19.8
P el 4% 25 J S A: 09.1°S 160.2°E
el.n 45 0 = 00:19:5%
el 42 L. i
eLNZ 01 01 48 30
Lt ePl 00 32 49
R ePNE 49
ell 43 34
en 16
SB aPND 32 4%
el 4% 26
T aPD g2 b
el s 37
oLl 01 01 44 24
H offt 00 32 _50 o g St & e
oct.10| P CY/ 00 57 04
el 11
I all 11
R el 14
SB ells 12
LJ as 15
L el 13
el 20
el 01, 08 5BX
ORI 5 = eN __| 00 57 18
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PASADENA and auxiliary stations 1931

[‘r. c‘ T.

Period A (mm.)

Sta-
HOHS Jttan [ ERERS T g dotess.) X B B Rl i
Oct.10| P eNBZ Qx 21 12
I ell 14
R elll 12
el Bl 64
SB cl 2L 3.
en 5 e
LJ en g
T elll 20
el 32 00
H elf 2% la
Oct.l0| P ez 0L 3% 25
eNB =8
1w alf 28
R elilR 55
LJ en 44
T e PG i 1
H ell 33
Qct,10| P elNE?Z 0L 39 40
R ell® 4.7
T el 43
H eN 53
Oct.10| P eP’NEZ | 01 43 37
R ellm 44
LJ chE 43
T el 42
H el 45
Oct.10{ P aPZ 6 3 IS 1 T
R ellB 52 14
LJ en 06
T erR 06
en 02 02 52
Oct,10| P eP? 0l 56 50
Oct.10}| P ePrNEZ | 02 04 29
T ek 25
H ell 36
Oct.10| 2 arNZ 02 06 23
R ellE 29
il eR 24
Oct.10| ? ecrNEZ [ 02 24 55
LJ eE 25 04
T =30 24 59
Oct,10]| P 8PNEZ | 02 29 39
R allm 51
LJ el 56
T ePllE 44
ap 40 26
Qct. 10| P INEZ | 03 08 39
7 arw 44
el 18 29
Oct. 10| P ellE 03 10 34
R ellE 38
T el 25
Oct.l10]| P eP’NEZ | 04 07 33
T el 39




@tional From the ISC collection scanned by SISMOS

No. PASADENA and auxiliary stations 1931
Sta- G O T reriod
Date tion rhase S 2 bt Hemarks
Oct.10 | P ePNEZ | 05 38 25
Il el P
0ct.10 | P ePNEZ | 07 13 10
I efPE 14
Oct .10 P e’NEZ DY 22  RE
i ek 5l
0ct.10 7 ePNEZ oY 268 13
T el 18
Oct.10 P ary 16 47 31
all %8
W elN= 37
R elt 52
T e’E 17
H e’ 25
Oct.ll I ers 100 SR Al
Oct.12 P erNEd 00 "5l 0L
m en 06
Oct.12| P6 | ePNE | 03 12 35
X e’z 35 Compression
ez 16 52
az 24 50
elL?2 40 A% 2D
P e’z 12: 55
MW el 37
R ellE %8
LJ el 39
T el 40
Det.l2l P e’NEZ | 04 05 24
1w erN 24
R e./NE 18
T eI'lE 39
H a’N 20
aell 12 07
Oct.l2 P ellZ 09 50 47
ip ellE S Sk
en 59 10
Oct.1l2 T er’NEZ 10 31 25
T 2 28
R ell® 28
T ) H 29
Octel 1) ePNEZ 1% 36 29
R allE 31
LJ el 30
i e’g | 27
et 13 P ePNBEZ 04 47 18
£6 ALE 06 16 == 25
mw el 04 47 E
i e’} 21
H el 26
Oct .13 Ty eZ 1 20 135
T ayi 18
) (1 elf 26
oct.15| T eZ 19 26 19
P | e _27_04
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No. 42 PASADEZNA and auxiliary stations 1931
Sta- Gy D T reriod A (mm.)
Date | 44y | FhASS h m 8 (sec.) | N 1 2 Remarks
Oct:idd | 2 arliz 20 25 38 Compression
It all 42
R =308 43
T e’s 40
H ell 46 !
0ct.17 | 2 ellZ Y5 4156 : peculiar shock
elliZ 59
MW el 58
R el 36
allE 42 02
LJ el 41 57
el 42 16
i el 41 35
ell 59
H elld 19
el 47 Py,
Ockal? | ® e N2Z | 156 46 03 o surface waves
1w elliE 04
R ell 04
SB ells 45 B8
LJ ers 46 18
o el 45 56
eSh 56 03
H e?llB 45 58
e31s 56 04
et .18 P eril@Z | 00 51 %35 Rarefaction
M erlis %8
T ePlis 41
H el=E 38
petsA8|| 2 171052 | 04 42 156 Compression
BTy VA 19
iZ 44 04 No surface waves
6 ellD 056
iss 5l 51
il g2 12
W arNE 42 IN
elll 44 09
isHE 51 58
i 52 14
R e N g2 LR
aS3 51 . B5b
eSN 59
iN 52 10
LJ e’y a2 17
ell 19
el 44 05
eSN 52 00
T erNn 42 25
eSk 52 04
aNE 24
H erlii 42 25
eSN 52 01
illE 19
Oct.25 ) 2 iMEz | 11 58 13
I er’NE 14
T erlNE 20
Ranasey i erD 18

R R e I
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Mo« 43 PASATLNA and auxiliary stations 1931
. i Dori 1" & (rm.
DqJel ;;Zn Phase hG' %’ l; EE:;?? Né (gm )Z Remarks
Oct.03 | © i:NEZ | 18 59 13 Rarcfaction
at) ariE 15
R el 12
b orlic 20
H % _R0_ | by
Qetesd | 2 ioMez | 20 19 30 Compression
W ez 52
R c1l= 35
LJ iCEE 3%
n ir¥lis 35
H els 36
Oct .24 x erla 17 41 08 |
Bl el o7
R ell 3
U\ elNE 20
H eld 17
Oct.26 | X YA 04 28 29
e oYR1T 37 USCGS : 20°N 107°W
ch I 0 - 04:24.6
T arNE 28 40 J S A 3 21.5°N 108 °W
R e /= 30 0 -~ 04:24:47
i oPls 58
H CHLs, 48
Oct .27 g eZ 00 03 56
i el’E 04 14
1 2 16 B, -
Oct.29| P iPNSZ | 08 5L 03 | Rarefaction
iSH 038 0L BY o suriace waves
W i7NE 08 51 04
R i°NE 05
SB i To 50 54
i iPND 51 0C l
H iTm 0l
Oct .30 z ePNEZ | 08 51 58
1S 09 02 36
T c= 08 .51 5% :
S om s 57 |

Barry 0. Wood,
Rcsearch Associate in Charge.

¢.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 cotperation with the Scripps Institution of Ocean-
ography of the University of California) ; at Tinemaha, and at Haiwee, in the.Owens Valley (m
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.

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).

i % h
N—S§ 0.8 sec. 2,300 0.8-0.9
E—W ¢ " :
Z 0.3 sec. 5,000 Critical
e 6 sec. 800 0.8-0.9
E—W @ " 5
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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).

Lo o h
N—S 0.8 sec. 2,800 0.8-0.9
E—W o 5 &
Z

The Station Constants follow.

Cobrdinates are geodetic positions referred to the North American Datum.
Mount Wilson Seismologic Station
® — 34° 135" N., L = 118° 03.4" W., h = 1742 m., Weathered granite.
Riverside Seismologic Station
® = 33°59.6" N., h == 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° 1562 W.,, h =77 m. approx., Consohdated 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 subseript, 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 seismographie trace.
SPECIAL SYMBOLS indicating the stations of this codrdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 08seconds -+~ —V7". . . . . . P

For routine instruments of period 6 seconds . . . ARy ] 5

For instruments of different period analogous notation w1ll be employed
Mount Wilsom:Selemologie Station. . . . . . . . .. o J W= Ol e MW
Bivaide Sainmiaidetation™ - - = e s T T TR e e G
Santa Barbara Seismologic Station . . ekl . oo ST RN B PSR S T
La Jolla (Scripps Institution Seismologic Statlon) PR A o e v e 1 (5 ] | e
Timemahn SeismologiciStation .| . 0w | _ | h8g0. | ) L G—=W JiimsgEm s o T
Hsdwes s Selamologit: SRt — T e T T e SR 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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Mo.44 PASADENA and auxiliary stations 1931
Date | 1;., | Phase hG' ?n' T; (P::;?? NA ;m.]z Remarks
MNov., 1 P erNZ 19 05 52
i’y 16 36
T e Phid 85 &1
it H ei‘-_'i}__‘ S = b? e o=
Hov. 2 & 125587 00 37 40 USCGS : 15°N 96°W
P6 eSla 42 1% 0 = 00:31.8
W e Pl o R 5 JS A : 15.7°N 96.2°W
€5H 42 17 0 = 00:31:51
R eFi= i R
eSS A2 0
SB el By b3
B ePNE 58 61
H e?s_ﬁ______‘_ &% 56
Nove 2| P iTNZ 08 46 3% Rarefaction
M ey 37
T ePin 50
H ers 48 1
Nov. 2 | PX iP2 10 15 44 Compression
P6 eIl 44
ell 47 Damage in Southern Japan
aSkE 26 14
aSN 21 J S A ¢ 32°H 132°% z2pprox.
el 24 0 = 10:03:01 approx.
P eSiE 20
MW el 15 4%
ell (%51
eSSl 26 23
R ePil® 15 48
esly 26 22
e 30
SB ePNE 5 129
esSliz 26 08
T ePId 16 %6
oSD 26 05
esl 09
H erm 16 43
eSSy 26 13
Fov. 2| P YA L. i3 19
ell 28
i els 15
II el 19
Noys 2| B ifZ e S VTR Compression
el= 46
P6 es vy AR i
allE 50 11
1w el 16 45
SB ell 49
L eliB 16 47
H el £5
ov. 2 P ePa 22 4l 15
ell 16
I el 15
T eli= 22
H ex 34 .
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No. 45 PASADIVA and auwxiliary stationg 19351
.. | Sta=- [ . c. . 5 Period A (mm,) T
Date tion | Fhase | b m & (sec._)__hl\[___}:l____z_________ __ Remarks
lov. 3 P iPNEZ [ 02 48 21 Rarefaction
aSK 88 3%
eSE 15
2 e?llg 48 23
R e PNE 24
aSi 58 49
SB ePIzE 48 16
T iPN= 33
H iPR 19
___| esB L. 6B s 2ok
Nov. 3 P erz 16 31 46
P ePE 3%
H er 39 |
Nov., 4 P 1PE7 18 04 00
1w ePn 00
T ePN3 03 48
A ferm 54
Nove 5| P iPNZZ | 07 09 Z1 Compression
1w ePrN3 31
R eNs 26
SB ePN 41
T aPND 37
H eFm o
Nov. 5 P erN_.Z 07? 33 55
1w erNs 58
i ePND 34 00
el H el 11
Nov. 5| p iPNDZ [ 127 33 00 (& " |Rarefaction
P ¥ 32 49
ell 54
esSr; 43 P4
H el 32 54
Nov. 6 | 2 ez 2l 14 54
i en 15 04
H en 06
Nov. 8 | P erlZZ | 18 56 08
10 eN 10
Nov.11 | m akl 08 47 1a
H el 14 P
lov.l2 r ePNEZ 13 55 28
ITT erNn 30
1L eP= 56 02
_H arn 55 44
Nov,18 2] ersy 03 44 02
R alf T
1y ers 04
| ' o3 ! 11
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No. 4€ PASADEVA and auxiliary stations 1931
Sta=- . G G T Reriod A (mm.)
Date ¥ion rhase h n s lasos) ¥ 3 2 5 Remarks
Nov.,20| P iP¥zaz | 14 29 19 USCGS: Solomon Islands,
eliC 40. 01 0 = 14:16.8
26 eld 56 32 30
i alll 29 21 JSA: 08°8 161°%
ell 40 06 0 -~ 14:16:40 approx.
R iPN3 28 24
exd a9 b
SB ell 29 05
iy ePl3 24
en a2 55
il 40 08
H i 29 g2
elia 40 06
el 54
Mov.23 | P i=me 13 BY 55
ell 56
T eli 48
Nov.28 r ePNEZ | 03 09 11
T oPNE 30
Nov.28 | P ePMEZ | 14 14 47
il ell 48
T er’ND 21
el 15 42 .
Dec. 4| © ella 05 11 24

Harry 0. %Wood,

Research Associate in Charge.

Charles F. Richter,
Assistant.

=
-
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No. 47 PASATENA and auxiliary stations 1931
Sta- G. C. T. | Period| A (mm.)
Date tion |Fhase h m @ (sec.) | ¥ = Z r‘_ Remarks
Dec. 6 | P ePZ 04 18 28
M7 el 54
R L
Dec.20 | P oNE - |15 08 3 &
PY 1% 38
W allE %8
A elln 54
H el 49
Dec .27 px eZ 00 56 36
T el 22
54 el 29
Dec.31| P ez 02 29 26
T e PNE 2SI
LB [owe 2 | i

Harry o. Jood,
Research Associate in Charge.

Charles 7, Richter,
Assistant,

SMOS‘



