
SEISMOLOGICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

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

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

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are registered
closely parallel with reeorded 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 Gentral Station
O : 34" 08.9' N., l, : 118" 10.3' W., h: 295 m., Deeply weathered granitic rock, with inclu-

sions of gneiss and schist.

Apparatus: horizontal-component torsion seismometers with magnetic damping and optical recond-
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 g:iven when necessary.

Instruments, and Constants (approximate).

To V h

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

E-W aa aa

z 0.3 sec. 5,000 Critical

N_S 6 sec. 800 0.8-0.9

E-W aa aa



AUXILIABY STATIONS

Each of the auxiliary stations has equipment as follows:

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

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions refered to the North American Datum.

Mount Srikon Seismologic Station
O : 34' 13.5' N., l. : 118' 03.{ W., h:1742 m., IMeathered granite.

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

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

ta Jolla (Scripps Institution Seismologrc Station)
O : 32" 51.8' N., l, : 117' 75.2' W., h : 7.7 m. approx., Consoì.idated d.etrital material.

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

Eaiwee Seismologic Station
O: 36' 08.2'N., l, : l-17" 58.6'W., h : 1100 m. approx., Loosely eemented. tuff.
SYMBOI"S AND NOTATION: in general the symbols and notation'conform with the usual interna-
tional practice.

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

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

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

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 seconds
For routine instruments of period 6 seconds
For instruments of different period analogous

Mount Wilson Seismologic Station. . MW
Riverside Seismologic Station R
Santa Barbara Seismologic Station . SB
La Jolla (Scripps Institution Seismologic Station) . . IJ
finemaha Seismologic Station T
Ilaiwee 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.

,ràtuiion will'be emptoyea.' 
P6



SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WI\SHINGTON
CA.LIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

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

the Carnegie Institution of Washington and the California Institute of Technology as a cotipera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
iiperation with the City of Riverside); at Santa Barbara (in coòperation with the Santa B4rbara
Museum of Natural History) ; at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California) ; at îinemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

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

The constants of these stations follow.

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

sions of gneiss and schist.

Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-
. ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).

a 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).

0.3 sec.

6 sec.



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

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

Instruments. and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \ililson Seismologic Station
(D : 34' 13.5' N., l. : 118' 03.4' W., h:1742 m., Weathered granite.

Biverside Seismologic Station
O : 33' 59.6 N., l" : 117" 22.4'W.,h:250 m. approx., W'eathered granite.

Santa Barbara Seismologic Station
(D : 34" 26.6'N., l" : 119" 42.8'W., h : 100 m. approx., Ifeav,v, boulder-laden alluvium.
La Jolla (Scripps Institution Seismologic Station)
O : 32" 51.8' N., l, : l-17' 75.2' W., h : 7.7 m. approx., Consolidated detrital material.
Tinemaha Seismologic Station
O : 37' 05.7'N., l, : 118" 15.5'W., h : 1180 m. approx., Basalt.

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

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

AMPLITUDDS, (half-ranges), are measured in millimeters of the seismographic trace.
SPECIAL SYMBOLS indicating the stations of this coiirdinated group are as follows:

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

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

In general detailed measurements will be given only for the records of the Seismological Labo-ratory: those for records of the other stations will be given only to supplement the information.
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SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTTTUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

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

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

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

The constants of these stations follow.

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

sions of gneiss and schist.

Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-
ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).
a 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 seismog:raphs of various kinds are in process of development from
time to time, and are used for intervals of variable duration. Information conceraing
these will be given when necessary.

Instruments, and Constants (approximate).

V

2,800

5,000
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AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

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

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

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

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

Santa Barbara Seismologic Station
O:34" 26.6'N., l.: 119" 42.8'W., h:100 m. approx., Ileav,v, boulder-laden alluvium.
La Jolla (Scripps Institution Seismologrc Station)
O : 32" 51.Y N., l, : 117" 75.2' W., h : 7.7 m. approx., Consolidated d,etrital material.
Tinemaha Seismotogic Station
Q : 37" 05.7'N., l,: L18'15.5'W., h : 1180 m. approx., Basalt.

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

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

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

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

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

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

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

P
Pó



SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

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

the Carnegie Institution of Washington and the California Institute of Technology as a co6pera-
tive undertaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington); at Riverside (in co-
óperation with the City of Riverside) ; at Santa Barbara (in coóperation with the Santa Barbara
Museum of Natural History) ; à,t La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of California) ; at finemaha, and at Haiwee, in the Owens Valley (in
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated direcgy
by means of auxiliary records written at each station on which the minute.marks are registereà
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 LABOBATORY Central Station
O : 34' 08.9' N., l, : 118" 10.3' W., h:295 m., Deeply weathered granitic rock, with inclu-

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

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

The constants of the short-period instruments do not undergo any significant
changes. The 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 glven when necessary.

fnstruments, and Constants (approximate).

800 | 0.8-0.9



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

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

cording;

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \l/ilson Seismologic Station
O : 34' 13.5' N., l, : 118' 03.4' W., h :7742 m., \Yeathered' granite'

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

Santa Barbara Seismologic Station
O : 34' 26.6'N., l. : 119" 42.8'\V., h : 100 m. approx., Ileavy, bould.er-lad.en alluvium.

ta Jolla (Scripps Institution Seismologic Station)
Q : 32' 51.8' N., l. : 11?" 15.2' W.,b:7.'l m. approx., Consolid.ated. d.etrital material.

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

Haiwee Seismologic Station
Q: 36" 08.2'N., l, : 11?' 58.6'W., h : 1100 m. approx., Loosely cemented' tuff.

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

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

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

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

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

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

PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 seconds

For routine instruments of period 6 seconds

For instruments of different period analogous notation will be employed.

Mount Wilson Seismologic Station. . MW
Riverside Seismologic Station R

Santa Barbara Seismologic Station . SB

La Jolla (Scripps Institution Seismologic Station) . . LJ
finemaha Seismologic Station T
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.
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SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.
PASADENA. CALIFORNIA

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

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

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are reg:istered
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 accluracy of one second, and usually of one-fifth
second.

The constants of these stations follow.

PASADENA SEISMOLOGICAT LABOBATORY Central Station
(D : 34' 08.9' N., l, : 118" 10.3' W., h: 295 m., Deeply weathered.granitic rock, with inclu-

sions of gneiss and schist.

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

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

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

Instruments, and Constants (approximate).

T" v h

N_S 0.8 sec. 2,800 0.8-0.9

E-W a( (a aa

z 0.3 sec. 5,000 Critical

N-S 6 sec. 800 0.8-0.9

E-W aa aa aa



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

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

Instruments, and Constants (approximate).

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount \filson Seismologic Station
O : 34' 13.5' N., l, : 118' 03.4' W., h:7742 m., IVeathered. granite.

Riverside Seismologic Station
(D : 33o 59.6' N., l. : 117" 22.{ W., h : 250 m. approx., 

'W'eathered granite.

Santa Barbara Seismologic Station
(D : 34" 26.6'N., l, : 119' 42.8'W., h : 100 m. approx., Ilea,v,v, bould"er-lad.en alluviurn.

ta Jolla (Smipps Institution Seismologic Station)
O : 32' 51.8' N., l" : 117' 15.2' W.,h :7.1 m. approx., Consolid.ated detrital material.

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

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

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

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

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

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

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

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

P
Pó
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SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE,

PASADENA, CALIFORNIA

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

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

TIME: At all these stations the rninute-marks on the seismograms are coórdinated directly
b_y means of auxiliary records written at each station on which the minute-marks are registereó
closely parallel with recorded dot-and-dash radiotelegraphic siEnals 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
(D : 34' 08.9' N., l. : 118" 10.3' W., h : 295 rrl., Deeply^weathered_granitic rock, with inclu-

sions of gneiss and schist.

Apparatus: lrorizontal:_component torsion seismometers with magnetic damping and optical record-ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).

Instruments, and Constants (approximate) ;

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

inertia-mass 100 kg. To:0.5 sec. Damping critical or slighily less;
galvanometers: (1) Tr:0.2 sec. Damping critical.

(2) T1:10 to 14 sec. Damping critical.
The constants of the shorL^period instruments do not qndergo any significant changes. Theconstants of the instruments of longer period will be given from time tó tirn'e when aeviatTons tromthe values given are significant.

- Experimeltal seismo-graphs of v,arious kinds are^ in pro.cess of development from time to time,and are used for intervals of variable duration. Inforrnation conceininc ih;è wiif5è li"eti ùiièí
necessary.



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) ;

one vertical component seismometer with oil damping and galvanometrie-optical re-
cording to be installed at each station;
inertia-mass 100 kg. To:Q.$ sec. Damping critical or slightly less;

galvanometer: Tr:0.2 sec. Damping critical.

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

Mount IV'ilson Seismologic Station
Q : 34o 13.5' N., l, : 118" 03.4' W., h : t742m.,'Weathered granite.
Riverside Seismologic Station
(D : 33" 59.6' N., l, : 117' 22.4' W., h : 250 m. approx., Weathered gyanite.

Santa Barbara Seismologic Station
O:34" 26.5'N., l.: 119' 42.9'W., h: 100 m. approx., Heavy, boulderladen alluvium.
La Jolla (Scripps Institution Seismologic Station)
(D : 32" 51.9 N., ?v: LL7" 15.2' W.,h :7.7 m. approx., Consolidated detrital material.
Tinemaha Seismologie Station
O : 37" 05.7' N., l. : 118" 15.5'W., h : 1180 m. approx., Basalt.
Ilaiwee Seismologic Station
@ : 36' 08.2' N., l, : 117' 58.6' W., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tiolal practice. F9r the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
c, 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 E Pn, and Pn ,
although such complications are often clearly indicated and are the subject of study.
AMPLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.
SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second p
For routine instruments of period 6 seconds pu

For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second P
For routine vertical component, galvanometer period 10 to 14 seconds PX

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

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

lr.l-N-S | 0.8sec.

E-W I ,.
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Harry 0. Wood.,
Rosearch Assoclate in Charge.

Cho.rles F. Riehter,
Assistant.



BULLETIN
The SEISMOLOGICAL LABORATORY, Pasad-ena, Cal$orqia, is maintained and operated bythe Carnegie .Institution gf Washingto-n and'the California Instiiuîé-oÌ fàifiiiórógl ;r;;óùd-tive undertalilg. This laboratg"y ii the central station of a coórdinatéa group Àú"iilary stàiió"sin southern California are maintained and operated as.follows: At the U"ounf Witsón-óbÉ";;fi;;

on Mount Wll.ott (a_Departmgnt of, the Carnegie Institution of Washington) ; at niversiae-(i";-
óperation with the _C_t_ty of Riverside) ; at Santa Barbara (in coóperation wíttr ttre Saltl eà;È""'
Museum of Natural History); atLa Jolla (in coóperation'with fhe ScrippJ-institu[ion àiO"é;:
ographv of the University of California) ; at Tinemaha, and a.t Ha-iwee, ìir ttre OwérJ V"Uàv-liit
coòperation with the Department of Water and Power of the City of Los Angeles;.

TIME: At all these stations the minute-marks on the seismograms are coórdinated direcgv
b-v means of auxiliary records written at each station on which ttr6 minuiÀ;;;il;;?ii-'t.*à
closely- parallel with recorded dot-and-dash radiotelegraphic signals seni in o"al";y;;;À;ilil;powerful transmitting station.- This -permits direct éorielation of the minuie-marÉ ui uif tfr" ,i"-tions of the group at practically all times with an accuracy of one second, ana usuatty of oil-ffth
second.

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

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
O : 34' 08.9' N., l, : L18' 10.3'W., h:295 Ít., r)eeply-weaóhered_granitic rock, with inclu-

sions of gneiss and schist.
Apparatus: l-rorizonta-l1ogrp.ope4t torsion seismometers with magnetic damping and optical record-ing. (Cf.Bull.Seis.Soc.Am.,XV,t,I9Z5) .

Instruments, and Constants (approximate) ;

SEISMOLOGICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE,
PASADENA, CALIFORNIA

To

0.8 sec.

v

N-S 2,900

E-W
i-

N_S

a(

6 sec.

aa

800

E-W

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

inertia-mass 100 kg. To:0.5 sec. Damping critical or slighfly less;
galvanometers: (1) Tr:0.2 sec. Damping critical.

(2) T1:10 to 14 sec. Damping critical.
The constants of the shorLperiod instruments do not undergo any significant changes. The

constants of the instruments of longer period will be given from time tó time when deviatTons fr-om
the values given are significant.

_ Experimeltal seismo_graphs 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 whel
necessary.



Each of

Apparatus:

AUXILIARY STATIONS

the auxiliary stations has equipment as follows:

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

cording;

Instruments, and Constants (approximate) ;

AMPLITUDES, (half-ranges), are measured in millimeters of the seismogaaphic trace'

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

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 second

For routine instruments of period 6 seconds

For instruments of diferent period analogous notation will be employeC.

For routine vertical component, galvanometer period 0.2 second P

For routine vertical component, galvanometer period 10 to 14 seconds PX

Mount Wilson Seismologic Station MW

Riverside Seismologic Station R

Santa Barbara Seismologic Station . . SB

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

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

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

cording to be installed at each station;

inertia-mass 100 kg. To:0'5 sec' Damping critical or slightly less;

galvanometer: Tr:0.2 sec' Damping critical'

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
o : gat rg.tr' N., î. : ù.8" 03.4' w., h :1742m.,Weathered granite.

Riverside Seismologic Station
O-:-là; btó; N.; i= Ifi' ZZ.4'W., h :250m. approx., Weathered granite.

Santa Barbara Seismologic Station
ólga; to.b;ù;i:-li-g% iLg;w.,h:100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologlc- Station)
o jgFsl-s;-tù.li : [F-{l.z'w.,-i-:1.t *. appiox., Consolidated detrital material.

Tinemaha Seismologic Station
o : 3i' 05.?' N., I : 118' 15.5' w., h : 1180 m. ap'prox., Basalt.

Haiwee Seismologic Station
ó:'àG' 082: N.,T =lfió SS.O' W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
;6;;l p"*ti;;.-È";iit-;;h;il-;ia";;iò9o9_éa"i1'aoakes the notation of F. J. Scrase is adopted'

". 
a atè abbreviations foi 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 E P*, and P' ,

although such càmplications are often clearly indicated and are the subject of study.

P
Pu
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| | Pasadena Ph&s€s intcrPreted.
I I on basis of A a 9100 km.,
I I (ezo), h = o.o9 or slightrY
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--l 
Sreater.

Especially in the vertical component,the
prelininarv phases ere record.ed. at ?asa-
lena vriltr bnSlitud.gp in gxc,esg, Pf lhopefor most pre?ioul-distb.rat shock-s rwhich
ind.icates exceptionally great energtrr.
E:rcept for amplitud.e ths seismograms
closèt-y resemble those of the carthqueKe
of 1951,october IBr 04h G.C.T. Thc re-
uorts of numerous stations for this Oct-
bber shock are quito consistcnt with an
epÍccnter not far fron that assigncd. by
tho U.S.Coast and. Geod.etic Sulvoy !o the
l,[a.y shock. This is diste.nt Blo45r from
Pasad.ena.. [hc d.istanco from thc opicento
eivcn b-y thc Jesuit Soismological Asso-
óiation is 81o 56t. Compa-rison of thc
compononts shows tha.t the wholc motion
ab,out thc time of thc S phasc was pol-
arizcd. nearly in the plane of propaga-
tion. Tho phasc sS at Pasad.cna is very
largerexcced.ing SS both in pe riod. and
registercd. crnplitud.e . Surface wavcs
arc ind.cfinitc or e.bscnt.

- - continued. on page L7 - -
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No.18

:18 n4
02t?5t55
05:11 :26
04t25
09:05:42
09s291I3
I2:09158
I3 r5CÉ50
20 t55t25

PASAXEM,LOCAI, SHOCKS Auguet, 1952.
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2;,5
I
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54?
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55 51
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?
7
?
?

20
55
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55

L,os Angeles d,lstrict.
Los "Angeles district.
Los Angeleg d.istriet.
Los Angeles d.lstrict.
North of LittLe San Bernard.ino lfor::etaLns.
Near PalnSpri4gS, RiversÍd.e Corurty.
Los Angeles d.istrlct.
lfear Palm Springsi Riversid.e Count.y.

0n August 16, 191 and 20, a total of 29 snaLL shocks originatíng nèar olancha, at56015'l'I", Il?os8r[|., lrere registered,. 0n1y two of theser-on.nugù.st 16 at l?:ró, anaon August 19 at 01:pI were as large as magnitud.e 2.

Slasts near Pasad.ena wsre recorded: august 4, lp:o0; grLo:ss, Là..ol; lg rLgzp&,.

Brasts near lrft. witrson: aug.8r111563 15r14i2s; r4rz0l0g, lBrlrr,gei z0,rl:.4g;'24rl2208i 2? rLZi}Bi 2?,ZStp9 3 5O,pL:09 ; 5t,lrlt.p9, LSI4E.
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BULLETIN
The SEISMOLOGICAL LABORATORY, Pasad_ena, Califorlia, is mqintained and operated bythe Car_negie Institution q'f Washington and'the California Instituîe ot Technòiógy à.1.óó;;#-tive undertalilg_. This laboratory is the centralstationof acoórdinqtedgroup. .{úxiiiaiv;úTi;^

in southern California are maintained and operated as follows: At the Miuni Wilson Ob;e*rd;;
on Mount Wil.ol (a^Departmgnt of, the CarnegieJnstitutio_n of Washington) ; at Èi*r.iO"-(i";-
óperation with the.C_1ty.of Riverside); at SantaBarbara (in coóperation witfr the Salta nà;ba"a
Museum of Natural His.tory); -at La Jolla (in coóperation'with the Scripps instituiioL oaG;;;-
ographv of the University of California) ; at Tinemaha,- ald g.! Ha-iwee, 'iir ttré owérr V"uàv-?ii,
coéperation 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 coÒrdinated direcgv
b-v m-eans of auxiliary records written at each station on which ttrE milu|é;;;il;;ijrià*ià
closely parallel with recorded dot-and-dash .radiotelegraphic signals seni i" o"ai"aiv il"dffi;;powerful transmitting station.. This..permits direct éorielatioi of the milui;;;iÉsr;tìlfti" iirltions of the group at practically all times with an aecuracy of one .""o"4, und usuatty ;f o;;-fifth
second.

Standard time is determined at Pasadena by.gom_paring the station clock with automaticallyrecorded radio time signals, sent from Annapolis (IVSS), ttrree tonve tirnólau"y.

The constants of these stations follow.

SEISMOLOGICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE,

PASADENA. CALIFORNIA

SEISMOLOGICAL LABORATORYPASADENA Central Station
O : 34" 08.9' N., l" : 118' 10.3' 'W., h : 295 rr1., T)eeply^weatàered granitic rock, with inclu-

sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with magnetic damping and optical record-ing. (Cf.Bull.Seis.Soc.Am.,XV,1,1g2b).

Instruments, and Constants (approximate) ;

vertical component seismometers with oil damping and galvanometric-optical record-ing. (Details shorfly to Ue publidtili.i" --"
inertia-mass 100 kg. To:0.5 sec. Damping critical or slighfly less;
galvanometers: (1) T,:0.2 sec. Damping critical.

(2) T1:10 to 14 sec. Damping critical.
The constants of the shorLperiod instrupe{s do not under.go any.significant changes. îheconstants of the instrumglrtsd lonser pe"ioa wiìiu" liiriri from time to time when deviations fromthe values given are stgnlncant.
Experimental seismographs of various kinds are in process of development from time to time,and are used for intervari oi variabte ao"uiio"l" lùói"íiii"n concerning: these wil be given whennecessary.

E-W | ,,

N-s | 6s"..



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) ;

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

inertia-mass 100 kg. To:0.5 sec. Damping critical or slightly less;

galvanometer: T':0.2 sec. Damping critical'

fire Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount W'ilson Seismologic Station
O : ga" 13.5' N., l, : 118' 03.4' W., h : Ll42m., Weathered granite'

Riverside Seismologic Station
O-:-lt; bg.ó;-N., [= lLl" ZZ.4'W., h :250m. approx., Weathered granite.

Santa Barbara Seismologic Station
élg+;265;N;)':'1tí" ll.Stw., h:100 m. approx., Heavy, boulder-laden alluvium'

La Jolla (Scripps Institution Seismologlc- Station)
O : éFSl-S;-i,f.; l, :JfZ; l5.Z'W.',-i-:'i.l tn uppíox., Consolidated detrital material.

Tinemaha Seismologic Station
o = BT; 0b.?' N., l, r- 118' 15.5' w., h : 1180 m. approx., Basalt.

Haiwee Seismologic Station
o:'àG" 08.t N"T: iii;-ss.o'W., h : 1100 m. approx., Loosely cemented tuff'

syMBoLS AND NOTATTON: in general the symb_ols and notation conform with the usual interna-

tional practice. F";iit-t;hil;-;f A;"p-iò9ìg_é"iiy,uru["r ttrò notation of F. J. scrase is adopted'

;:-d ;ó abbreviations foi 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 F, P*, and Po ,

although such càmplications 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 cciirdinated group are as follows:

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0'8 second P

For routine instruments of period 6 seconds Pu

For instruments of different period analogous notation will be employed.

For routine vertical component, galvanometer period 0.2 second P

For routine vertical component, galvanometer period 10 to 14 seconds PX

Mount Wilson Seismologic Station MW

Riverside Seismologic St"tioo R

Santa Barbara Seislologic Station . ' SB

La Jolla (Scripps Institution Seismologic Station) ' ' ry
Tinemaha Seismologic Station I
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological Labo-

,ato"v:-tt-os"J* ú;ff;i-trt" òitt"" *t"iio* fltt l" giien only to supplement the information.
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Date Sta-
t ion Phaee
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Aftershock, ìfexico.
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BULLETIN
The SEISMOLOGICAL LABORATORY, Pasadgna, California, is maintained and operated bythe Car_negie _Institution gf Washingto-n and the California Instituîe of Technologv à"à 

"ó6p""1-tive underta\i{tg-. This laboratory is the central station of a coórdinated group. Àúxiiiaiv;i;fi"r;
in southern California are maintained and operated as follows: At the Móunt Wilson OnÉervafòi"
on Mount Wil*ol (a_Depart{r9nt of_ the Carnegie Institution of Washington) ; at nivèrsiae-(ir ;.í-
òperation with the C_i_ty of Riverside) ; at Santa Barbara (in coÒperation wittr the Sanla e;ba"a
Museum of Natural History); atLa Jolla (in coòperation'with ihe Scripps Instituiióf oiGéà":
ography of the Univetsity of Califoryria); at Tinemaha,-a-nd at Haiwee,ìir ttre Owens VÀttàv-dn
coóperation with the Department of Water and Power of the City of Los Angeles).

TIME: At all these stations the minute-marks on the seismograms are coórdinated direcilv
b-y m-eans of auxiliary records written at each station on which thé minuté-ú"ú;;ó-r.girì"".jà
closely- parallel with recorded dot-and-dash radiotelegraphic signals sent in o"Aitruiv "ir";;i;;- ;powerful transmitting station.- Thìs permits direct éorielation of the minute-marÉs ui uif tfr" *i"-tions _of the group at practically all times with an accuracy of one second, and usuatty ;f oil:ffth
second.

Standard time is determined at Pasadena by comparing the station clock with automaticallv
recorded radio time signals, sent from Annapolis (Nss);three to five times dailv-

The constants of these stations follow.

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

22O NORTH SAN RAFAEL AVENUE,

PASADENA, CALIFORNIA

PASADENA SEISMOLOGICAL LABORATORY Central Station
(D : 34' 08.9' N., l, : 118' 10.3' W., h : 295 rrr., Deeply^weathered-grqnitic rock, with inclu-

sions of gneiss and schist.
Apparatus: lorizontaì-_component torsion seismometers with magnetic damping and optical record-ing. (Cf.Bull.Seis.Soc.Am.,XV,1,192b).

Instruments, and Constants (approximate) ;

vertical*co.mpongnt seismometers with oil damping and galvanometric-optical record-ing. (Details shorily to be published.)

inertia-mass 100 kg. To:9.5 r".. Damping critical or slighily 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. Theconstants of the instruments of longer period will be given from tj-" tó tlfi;;hè; AàvirlT""! f""àthe values given are significant.
Experimental seismographs of -v-arious kinds are^ in pro€ess of development from time to time,and are used for intervals oi variable duration. Inforrn-atión 

"oi"óriiné'irrérà 
wiff lé givu;;h;;

necessary.



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) ;

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

inertia-mass 100 kg. To:0.5 sèc. Damping critical or slightly less;

galvanometer: Tr:0.2 sec. Damping critical.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount IViIson Seismologic Station
O : 34' 13.5' N., l. : 118' 03.4' W., h : t742m.,'Weathered granite.

Riverside Seismologic Station
O : 33' 59.6' N., l, : 11?" 22.4' W.,h :250m. approx., Weathered granite.

Santa Barbara Seismologic Station
ó: ga" 26.5'N., l.: 119-" 42.9'W., h: 100 m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
é : gz" si.gr N" l, : 11?" L'.Z W.,h:1.7 m. approx., Consolidated detrital material.

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

Ilaiwee Seismologic Station
(D : 36' 08.2' N.,-1. : !L1' 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 earfhquakes the notation of F. J. Scrase is adopted.
c, d arè 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 F, P*, and Po ,

although such complications are often clearly indicated and are the subject'of study.

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

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

PASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 second P
For routine instruments of period 6 seconds Pu

For instruments of different period analogous notation will be employed.
Forroutineverticalcomponent,galvanometerperiod0.2second
For routine vertical component, galvanometer period 10 to 14 seconds PX

Mount Wilson Seismologic Station MW
Riverside SeismoloEic Station R

Santa Barbara Seismologic Station . . SB

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

In general detailed measurements will be given only for the records of the Seismological Labo-
ratory: those for records of the other stations will be given only to supplement the information.
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SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE.

PASADENA. CALIFORNIA

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

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

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

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

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
O : 34" 08.9' N., l. : 118" 10.3' W., h :295 m., Deeply^weatìered_grqqitic 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,L925) .

Instruments, and Constants (approximate) ;

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

inertia-mass 100 kg. To:0.5 sec. Damping critical or slightly less;
galvanometers: (1) T,:0.2 sec. Damping critical.

(2) T1:10 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 tó time when deviations from
the values given are significant.

- Experimeltal-seismo_graphs of v_arious 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.



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) ;

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;
inertia-mass 100 kg. To:0.5 sec. Damping critical or slightly less;

galvanometer: Tr:0.2 sec. Damping critical.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
Q : 34" 13.5' N., l, : 118' 03.4' W., h : t742m., Weather.ed granite.
Riverside Seismologic Station
(D : 33" 59.6' N., l, : 117' 22.4' W., h : 250 m. approx., Weathered granite.
Santa Barbara Seismologic Station
@:34'26.5'N., l.: 1I-9' 42.9'w., h: 100 m. approx., Heavy, boulder-laden alluvium.
La Jolla (Scripps Institution Seismologic Station)
O : 32' 51.8 N., l, : 117" I5.2'W.,h:7.7 m. approx., Consolidated detrital material.
Tinemaha Seismologic Station
(D : 37" 05.7' N., l" : 118' 15.5' W., h : 1180 m. approx., Basalt.
Haiwee Seismologic Station
O : 36' 08.2' N., ?y: ll7" 58.6' W., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tiolal pra-ctice. - F-or th-e phases of deep-focuq earthquakes the notation of F. J. Scrase is adopted.
c, d are abbreviations for compression and dilatation.

When measurements referring to local eaÉhquakes are included P and S will be used without
index or subscript,as no attempt will be made in these bulletins to distinguish between F, P*, and P
although such complications are often clearly indicated and are the subject of study.
AMPLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.
SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second
For routine instruments of period 6 seconds
For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second
For routine vertical component, galvanometer period 10 to 14 seconds

Mount Wilson Seismologic Station M
Riverside Seismologic Station
Santa Barbara Seismologic Station
La Jolla (Scripps Institution Seismologic Station) .

Tinemaha Seismologic Station
Haiwee Seismologic Station

nt

P
Po

W
R

SB
LJ
T
H

P
PX

fn general detailed measurements will be given only for the records of the Seismological lrabo-
ratory: those for records of the other stations will be given only to supplement the information.
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BULLETIN
The SEISMOLOGICAL LASORATORY, Pasadena, California, is maintained and operated by

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

TIME: At all these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are reglstered
clbsely parallel with recorded dot-and-dash radiotelegraphic signals_sent-in ordinary course from a
poweifuì 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.

SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH gAN RAFAEL AVENUE,

PASADENA. CALIFORNIA

SEISMOLOGICAL LABORATORYPASADENA
O:34'08.9'N., l,:

Central Station
118' 10.3' W., h : 295 ffi., 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) ;

v

2,800

800

aa

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

inertia-mass 100 kg. To:0.5 sec. Damping critical or slightly less;

galvanometers: (1) Tr:0.2 sec. Damping critical.
(2) T1:10 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 g:iven 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.



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) ;

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;
inertia-mass 100 kg. To:Q.g sec. Damping critical or slighily less;
galvanometer: Tr:0.2 sec. Damping critical.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.
Mount W'ilson Seismologic Station
(D : 34" 13.5' N., l, : 118' 03.4' 'W., h : L74Zm.,'Weathet.ed granite.
Riverside Seismologic Station
Q : 33" 59.6' N., l. : 11?' ?2.4' w.,h :250m. approx.,'weathered granite.
Santa Barbara Seismologic Station
O:34'26.5'N., ?'.: 119" 42.9'W., h: 100 m. approx., Heavy, boulder-laden alluvium.

!a Jglp _(Sqr_ipns Institution Seismologic Station)
(D : 32' 51.9 N., l. : 117" 15.2'W.,h ---7.7 m. appiox., Consolidated detrital material.
Tinemaha Seismologic Station
(D : 37" 05.7' N., l, : 118" 15.5'W., h : 1180 m. approx., Basalt.
Haiwee Seismologic Station
(D : 36" 08.2' N., l, : 117" 58.6' w., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-tiolal pra-ctice. For thp phases of deep-focus..èarthquakes thò 

"oiaUon 
óf F: t. ScraÀè is af,;p$A.c, d are abbreviations for compressiorr 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 E p*, and po 

,although such complications are often clearly indicated and are the subject of study.
AMPLITUDES, (half-ranges), are measured in millimeters of the seismographic trace.
SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.8 second p
For routine instruments of period 6 seconds pu
For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second p
For routine vertical component, galvanometer period 10 to 14 seconds pX

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

. In general detailed measurements will be given only for the records of the Seismological Labo-ratory: those for records of the other stations wilt be giíen only tò rrppt"-""ithe inforóati";---
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SEISMOLOGICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE,

PASADENA, CALIFORNIA

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

the Carnegie Institution of Washington and the California Institute of TechnoloCy -?! a coópera-
tive underiaking. This laboratory is the central station of a coórdinated group. Auxiliary stations
in southern California are maintained and operated as follows: At the Mount Wilson Observatory
on Mount Wilson (a Department of the Cainegie Institutio! of WashilSton) ; at- Riverside_(in co-
óperation with the City of Riverside) ; at Santa Barbara (in. coóperation with the Santa Barbara
Iîiuseum of Natural History) i at La Jolla (in coóperation with the Scripps Institution of Ocean-
ography of the University of Califoryia); at Tinemaha,^ 1-nd at Haiwee, in the Owens Valley (in
còOpè"utiotr with the Depàrtment of Water and Power of the City of Los Angeles).

TIME: At atl these stations the minute-marks on the seismograms are coórdinated directly
by means of auxiliary records written at each station on which the minute-marks are regi,stered
closely parallel with-recorded dot-and-dash radiotelegraphicsignals-sent in ordinary course from a
poweifuì transmitting station. Thjs permits direct correlation of the minute-marks at all the sta-
iions of the group afpractically 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
rock, with inclu-O : 34" 08.9' N., l, : 118" L0.3' W., h:295 Í1., Deeply-weathered-granitic

sions of gneiss and schist.

Apparatus: horizontaì-component torsion seismometers with magnetic damping and optical record-
ing. (Cf.Bull.Seis.Soe.Am.,XV'1'1925).

Instruments, and Constants (approximate) ;

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

inertia-mass 100 kg. To: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 shorLperiod 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 eoncerning these will be given when
necessary.



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) ;

one vertical component seismometer with oil damping and galvanometric-optical re-
cording to be installed at each station;
inertia-mass 100 kg:. To:0.b sec. Damping critical or slighily less;
galvanometer: Tr:0.2 sec. Damping critical.

The Station Constants follow.
Coórdinates are geodetic positions refened to the North American Datum.

Mount Wilson Seismologic Station
O : 34' 13.5' N., l, : 118' 03.4' W., h : L74Zm., Weathered granite.
Riverside Seismologic Station
o : 33' 59.6' N., l. : L17" 22.4' w., h : 2b0 m. approx., weathered granite.
Santa Barbara Seismologic Station(D:34" 26.5'N., 2'.: 119' 42.9'W., h : 100 m. approx., Heavy, boulder-laden alluvium.
La Jolla (Scripps Institution Seismolosic Station)
O : 32" 51.9 N., L: IL7" L5.2'W.,h:n.7 m. appío*., Consolidated detrital material.
Tinemaha Seismologic Station
Q : 37' 05.7 N., l, : 118' lb.b'W., h : 1180 m. approx., Basalt.
Ifaiwee Seismologic Station
o : 36' 08.2' N., l. : 117' 58.6' w., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in ge-neral-the symbols and notation conform with the usual interna-tional practice. For the phases of deep-focus..èarthquafes ttre 

"oiutió" 
ói F:-i. S;;;; i. ;f,;Ge.c, d are abbreviations for compression- and dilatatioi.

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 E i., ";Jp;,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 cocirdinated group dre as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.g second p
For routine instruments of period 6 seconds pu
For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second p
For routine vertical component, galvanometer period 10 to 14 seconds pX

Mount Wilson Seismologic Station MW
Riverside Seismologic Station R
Santa Barbara Seismologic Station . SBLa Jolla (Scripps InstitutÍon Seismologic Station) . . IJ
Tinemaha Seismologic Station T
Haiwee Seismologic Station H

In general detailed measurements will be given only for the records of the Seismological luabo-ratory: those for records of the other stations filt tssiíe" onttt" ;rpplúmftrrJi"ióiii;tún."""
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SEISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE,

PASADENA. CALIFORNIA

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

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

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

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
O : 34" 08.9' N., l, : 118' 10.3' W., h :295 ffi., l'leeply^weatlered_grqnitic rock, with inclu-

sions of gneiss and schist.

Apparatus: horizontal-compole4t torsion seismometers with magnetic damping and optical record-- ing. (Cf.Bull.Seis.Soc.Am.,XV,l,L925).

Instruments, and Constants (approximate) ;

To v h

N-S 0.8 see. 2,800 0.8-0.9

E-W aa aa aa

N_S 6 sec. 800 0.8-0.9

E-W al aa aa

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

inertia-mass 100 kg. To: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.



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) ;

îolv h

0.8-0.9N_S 0.8 sec. | 2,800

E-W aataa

one vertical component seismometer with oil damping and galvanometric-optical
cording to be installed at each station;
inertia-mass 100 kg. To:Q.5 sec. Damping critical or slightly less;
galvanometer: T.:0.2 sec. Damping critical.

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

Mount Wilson Seismologic Station
O : 34' 13.5' N., l, : 118" 03.4' W., h : L742m., Weathered granite.
Riverside Seismologic Station
(D : 33' 59.6' N., )' : Ll7" 22.4' w., h : 250 m. approx., weathered granite.
Santa Barbara Seismologic Station
o: 34" 26.5'N., l.: 119" 42.9'w., h : 100 m. approx., Heavy, boulder-laden alluvium.

!a Jg!l1 _(Scripns Institution Seismologic Station)
(D : 32" 5L.g N., L: Ll7' L5.2'W.,h:n.7 m. appiox., Consolidated detrital material.
Tinemaha Seismologic Station
(D : 37' 05.7' N., l. : 118' 15.5'W., h : 1180 m. approx., Basalt.
Haiwee Seismologic Station
o : 36" 08.2' N., L: rl7" 58.6' w., h : L100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in ge,neral the symbols and notation conform with the usual interna-tiolal pra-ctice. F,o1 thpphases of deep-focus.éarthquakes the notation ói F._;r.Sórasé is aA;pì;[.c, d are abbreviations for compressiorr and dilatatioir.

when measurements referring to Iocal 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 F, p*, and p" 

,although such complications are often clearly indicated and are the sub;;ect of study.
AMPLITUDES' (half-ranges), are measured in millimeters of the seismographic trace.
SPECIAL SYMBOLS indicating the stations of this coórdinated group are as follows:
PASADENA SEISMOLOGICAL LABORATORY

For routine instruments of period 0.g second p
For routine instruments of period 6 seconds pu
For instruments of different period analogous notation will be employed.
For routine vertical component, galvanometer period 0.2 second p
For routine vertical component, galvanometer period 10 to 14 seconds pX

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

In general detailed measurements will be given only for the records of the Seismological Labo-ratorv: those for records of the other stations iviltregiíe" onttt" ;";pl";unitrr" information.
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