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BULLETIN
,_ The SEISfVIOLOGICAL LABORATORY, Pasadena, California, is maintained and operated by
the Carnegie .Institgtio4 _of Washington and the California Institute of Technology as à 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 Mounf Wilson Observatory
on Mount Wilsotl (a_Departmgnt of the Carnegie Institution of Washington) ; at Riverside (in c<i-
óperation with the City of Riverside) ; at Santa Barbara (in coóperation with the Santa Birrbara
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 coiirdinated directly
b_y means of auxiliary records written at each station on which the minute-marks are registered
closely_ parallel with recorded dot-and-dash radioteleg:raphic 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 *., *;:tk5î;1*T*u"r"&lirt: 

rock, with inclu-

Apparatus: horizo_ntal-com-pon-e-n! torsion seismometers with electromagnetic damping and optical
recording. ( Gf .Bull.Seis.Soc.Am.,Xv, 1, 1 925) .

Instruments, and Constants (approximate) ;

Seismometers with electromagnetic damping and galvanometric-optical recording.
(Cf.Bull.Seis.Soc.Am.,XXII,156,1932) .

Horizontal: inertia-mass 100 kg. To:0.5 sec. h:1.
galvanometer: Tr:14 sec. h:1.

Vertical: inertia-mass 100 kg. T":1.0 sec. Dampingcritical.
galvanometers: (1) T,:0.2 sec. h:4.

(2) T,:10 sec. h:1.
The constants oJ the short^-period instruments do not undergo any significant changes. The

constants of the instruments of longer period will be given from time to timi when deviatóns 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. Informàtion concerning-these will be given wherj
necessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:
Apparatus: two horizontal-component torsion seismometers with magnetic damping

recording;
Instruments and Constants (approximate) ;

and optical

T" v h

N_S 0.8 sec. 2,900 0.8-0.9

E-W aa aa aa

one vertical component seismometer with galvanometric-optical recording:;
inertia-mass 100 kg. T.:1.0 or 0.5 sec. Damping critical or slightly less;
galvanometer: Tr:Q.! sec. h:4.

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 : Lt42m., Weathered granite.
Riverside Seismologic Station
o :33o 59.6 N., l,: 117' 22.5'w., h : zbO m. approx.,'lveathered granite.
Santa Barbara Seismologic Station
o : 34" 26.5'N., l": 119' 42.9'W., h : 100m. approx., Heavy, boulderJaden alluvium.

!" Jq{l lspfippr Institution Seismologic Station)
O : 32o 51.9 N., l, : 117' L5.2' W., tr : l.Z m. appíox., Consolidated detrital material.
Tinemaha Seismologic Station
O : 37o 05.7 N., l. : 118'L5.b'W., h : 1180 m. approx., Basalt.
Ilaiwee Seismologic Station
o : 36o 08.2' N., ì, : 117" 57.9'w., h : 1100 m. approx., Loosery cemented tuff.
SYMBOLS AND NOTATION: in ge-neral the symbols and notation conform with the usual interna-tional pra-ctice. rq" lhf ph-l!.! of deep-focui,.óarthquakes the 

"oiatió"-óf-F.-t. $*il ir';iiót"d.c, d are 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*, a"a 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.g second p
For routine instruments of period 6 seconds . pu
For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second p
For routine instr-uments, galvanometer period 10 to 14 seconds . px

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

fn general detailed measurements will be given only for the records of the Seismological Labo-ratory: those for records of the other stations will be giíen onlyto suppie-eiiiltielnfóffailón. 
*"-
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BULLETIN
The SEISMOLOGICAL LABORATORY, Pasadgpg, C,ahjornia, is nlqlnt?in4 and operated bythe Carnegie .Institqtior_r _of Washington and' the Californil tìsiiiú1j;f};cfioto,îy as a coònera-tive undertali{tg. This laboratory is-the central station ora cói.riin-atòà i"i,ii."e?".rfràrv;;#Lil;in southern California are maintained and_operateò às follows: At the ùéunfWiiro"--ób"d*"ò;;

on Mount Witsol (aJepartmgnt o.f_ the cainegielnititution? wdîiinaA;i; ;i-Ril;Ài,i;'ii'';&óperation with the Cltv- of Riverside)_; _qt Sqn-ta Barbara (in éottpàrallfi iith-if*'S##"8à;b;;Museum of Natural History)-; Vt La',futta (itcotinui_uiión'*ittr t-tre Scripps Înstitution of Ocean-os:raphv of the University of California); at Tineinaha, uf,a q! É;t^*_*;-ú"ti,g ó;ffi'Ù"ffév"?iiicoóperation with the Department of Waúer and Power or tné Òitv ói trl atrgàr.rt.
TIME: Atall these stations the minute-marks on the,seismograms are coòrdinated direcgybv means of auxiliary records written at each statìon ón ùruqÈ thE-;fi";;-;;rr$ are regi,qteredcloselv^ parallel with recorded dot-and-dash. raàiòietegap4i. -sisàii- *;Til-o;àr"ary course îrom apowerful transmitting station-. This permits airect óoiíetatirr-;f-ihfiinuiààarts at all the sta-tions of the group at practically all tihes witrr an u"cliacv-Jf-ú; ilffi,*aia'' usuatty of one-fifthsecond.

Standard time is determined at Pasadena by c-o_rypgring the station clock with automaticallyrecorded radio time signals, sent from Annapóiis aNSSi;iirree-t" nf" TiùòJ'àrr,".

The constants of these stations follow.

SE ISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF VI/ASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA

SEISMOLOGICAL LABORATORY

REVISED

JANUARY I. 1935

Central StationPASADENA
o : 34o 08.9'N., l, : 118' 10.3'W., h:295 *., 

38;tt""rEi.1ti"Í*u"r?f,iT 
rock, w*h incru-

Apparatus: horizor.rtal-component torsion seismometers with electromagnetic damping and opticalrecording. (Cf.Bull.Seis.Soc.Am.,XV,l,IgZ5) .

Instruments, and Constants (approximate) ;

Seismometers with electromagnetic damping and galvanometric-optical recording.( Cf .Bull.Seis.Soc.Am.,XXII, 1 b6', 1 óaà ; 
-----' --''

Horizontal: inertia_mass 100 kg. T":O.b sec. h:1.
galvanometer: Tr:1{ ssg. h:1.

Yertical: inertia-mass 100 kg. î":1.0 sec. Dampingcritical.
galvanometers: (1) T,:0.2 sec. h:4.

(2) T1:10 sec. h:1.
The constants of the short-period instruments do not undergo any -significant changes. Theconstants of the i"t3Y3:lls_of longer pè"ioa wìiiu" éii.i from tlme to tià?wrren deviations fromthe values given are signiflcant.
Experimental seismographs of various kinds are in process of development from time to tíme.and are used for intervars oi variabre ariluiL;- l;i";;ìì"n concerning these wilI be given whennecessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping
recordrng;

Instruments and Constants (approximate) ;

and optical

one vertical component seismometer with galvanometrie-optical recording;

inertia-mass 100 kg. To:1.0 or 0.5 sec. Damping critical or slightly less;

galvanometer: Tr:Q.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
(D : 34o 13.y N., À : 118" 03.4'W., h: L742 m., Weathered granite.

Riverside Seismologic Station
O : 33' 59.6' N., l. : 117" 22.5'W.,h:250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
O : 34" 26.5'N., l,: 119b 42.9'W., h : 100m. approx., Heavy, boulder-laden alluvium.

La JoIIa (Scripps Institution Seismologic Station)
O : B2o Si.g' N., À : 117' 15.2' W., h :7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
(D : 3?' 05.7 N., l, : 118" 15.5'W., h : L180 m. approx., Basalt.

Ifaiwee Seismologic Station
O : 36' 08.2' N.,-1. : l!7o 5?.9'W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tió"àt poétice. For the phases of deep-focus éarthquakes the notation of F. J. Scrase is adopted.
c, d arè abbreviations foi compression and dilatatiol.

When measurements referring to local earthquakes are included P and S will be used without
index or subscript, as no attempt will be made in these bulletins to distinguish between ?, P*, and P o,

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 instruments, galvanometer period 0.2 second P

For routine instruments, 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
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 foi records of the other stations will be given only to supplement the information.
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l\o. b PASADENA and. ar:xlllary statfons 1955
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BULLETIN
Ttre SEISMOLOGICAL -LABORATORY, !as4d94g, California, is maintained and operated by

the Carnegie .Institgtio4 _of Wcshingtgn and the California Institúte of îechnologT as à cotipera-
tive undertaki4g-. This laboratory is the central station of a corirdinated group. .arilritiary stations
in southern California are maintained and operated as follows: At the Móunt Wilson Oliervatorv
on Mount Wibott (a_Depaltqrgnt of the Ca-rnegie Institution of Washington) ; at Riverside (in cú
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 th.e_University of Californ_ia); 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 cciirdinated directly
b-y m_eans of-auxiliary records qritten at each station on which thè minute-marks are registereà
closely- parallel with recorded doLand-dash radiotelegraphic signals sent in ordinary coursdfrom a
powerful transmittinel station. This permits direct correlation of the minute-marlis at all the sta-
tions of the group at practically all times with an accuracy of one second, and usually of one-fifth
second.

Standa.rd 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.

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

22O NORTH SAN RAFAEL AVENUE
PASADENA,. CALIFORNIA REVISED

JANU^A,RY T. I9A5

PASADENA SEISMOI,OGICAL LABORATORY Central Station
(D : 34' 08.9'N., l,: 118o 10.3'W., h:295 *., 

33itt%rH;*,1i"i*u"Jlf# 
roek, with inclu-

Apparatus: horizo-ntal-componeat lorgion seismometers with electromagnetic damping and optical
recording. (Cf .Bull.Seis.Soc.Am.,XV,1, 1925) .

Instruments, and Constants (approximate) ;

T, v h

N_S 0.8 sec. 2,800 0.8-0.9

E-W aa aa aa

E-W 6 sec. 800 0.8-0.9

Seismometers with electromagnetic damping and galvanometric-optical recording.
(Cf .Bull.Seis.Soc.Am.,XX[,156,1932 ) .

Horizontal: inertia-mass 100 kg. T,:0.5 sec. h:1.
galvanometer: Tr:l{ gss. h:1.

Vertical: inertia-mass 100 kg. î"-1.0 sec. Damping critical.
galvanometers: (1) Tr:0.2 sec. h:4.

(2) T1:10 sec. h:1.
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 t<i timé when deviatións from
the values given are significant.

- Experimental.seismo_graphs o{ _v,arious kinds are in process of development from time to time,
and are used for intervals of variable duration. Inform-ation concerning-these will be give" wÈóí
necessary.



\ilith
.i."!tit'/ ",, 1 /!'

magnetic damping and optical

one vertical component seismometer with galvanometric-optical recording;
inertia-mass 100 kg. T":1.0 or 0.5 sec. Damping critical or slightly less;
galvanometer: T,:$.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
O : 34o 13.y N., l. : 118" 03.4'W., h -:1742 m.,'Weathered granite.
Riverside Seismologic Station
o : 33' 59.ff N., l, : 117" 22.5' w.,h:250 m. approx., weathered granite.
Santa Barbara Seismologic Station(D:34" 26.5'N., l,: 119" 42.9'w., h: 100m. approx., Heavy, boulderladen alluvium.
La Jolla (Scripps Institution Seismologic Station)
Q :32" 51.9 N.' l, : 117' L5.2'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.
Ifaiwee Seismologic Station
o :36' 08.2' N., l.: 117' 57.9'w., h : 1L00 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tioTal pra_ctice. 

- For the phases of deep-focu!.-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 olsubscript, as no attempt will be made in th-e^se bulletins to distinguish fetween p-, t{ ;; p;;
although such complications aie often clearly inaiìdtea 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 second p
For routine instruments of period 6 seconds p"
For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second p
For routine instruments, galvanometer period 10 to 14 seconds . pX

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

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

îolvlh



IIo. 9 PASADBI{A and. au:rlliary stations 1955

Date
Ste-
tion Phasa

.lnmU. V. f .

hms
TA

sec mm

c
d

Focal.
d.e$h Bemarks

Iíar I P
T

LZ
íP7,,

LÓ bI IO
25

P

lfvir
K

LJ
T

H

iZ
t7.
L7"

e7'

í7'
L7-,

eZ
17"
tz
17,

iz

g7 t8 00
08
00

16 55
18 04

10
04

L7 10
I8 04

L0
1t

z ill''1l

R

r
H

ePZ
ePTt

iPi{Ez
ePNZ
eZ

I5 L:ó 29
5t

L2 55
L5 00

Fqùv

2 P
Iffi
R

SE
,I

H

fPNZ
tP?,
iP'à
tPn
iPNEZ
iP7"

18 5L rO
II
08
L4
I4
I5

r4 E

T
i 'a

L?Z
oó 5z zz

30
P
i\,M
D

r
H

LPZ
fP7,
íP7.,
lPz,
ePZ

09 57 06
07
05
L4
L2

t,
ÌJlvf

R
T

eE {r

,Ì7,
tPz
rFEZ

10 58 56
6B

59 00
58 48

P

lfl{

T

lPz
iPz
e%
tP7,

1t 4A 55
56
55
56

P

TúW

T

iPNEZ
eZ
LPz
itz
i7.'
LZr

rz ó0 5?;

51 r2
50 53
5L 01

o7

À

iI

d,eep?

r P
IvlW

T

H

ePZ
íP7,
e7r

iPEZ
g7r

LFE7,

1É I 36
3l

L5 28
l4 4I

rdq

4A
I5
t4

IiIar P

ilIlJr

IJ

az
ín
eZ
L7.,

t7'
Llr

a:ó 0()
LT
00
22
19
58



No. l0
I

PAS.{I8IÍA and. auxiliary statlons 1955

Date
Sta-
t ion Phase

G. C. r.
hms

TA
sec am À

FocaI
depth Remarks

P

l"^îit

p

SB
T

IPIGZ
L7,

iPz
l'/)
tPt)
va
ePZ
LPZ
ív"

06 :iB 'à,+

59 50
58 26
59 50
58 27
39 52
38 rl

35
59 59

rt deep

r
MJY

R

SB

LJ
T
H

iP;lEZ
lPNZ
LP'T
lPI'IZ
iP$Z
i.Pt{Ez

59
4L
50
46
zg

o

c

d.eeB?

r
rft

Lfu
tPz 29

Ma,r B

.linft

LJ
'I

tPz
tz
íz
tz
I'Z
LP7,
iz
IZ
í7,
iz
TPI{Z
L'L
4î7la

46
09 02

49

0g 25
48

09 g0

co
0s 1r

56
09 0r
10 05

d.eep?

r
],1W

R
r

iPz
iz
j'Pz
iPl{EZ
í2,

32
05 16
04 27

ÀA

05 22
Mar ts

r
I PN

aZ
iv
tz
oIJ

19 42 25
00

45 2L
44 09
47 07

P
T

IZ
W/)
i7r

fo---r6---m-
rrn
ùv

P Lt/N$u
e7'

20 14 2.e

I8 50
p

l,{l|f

R
SB

r

Lat

íz
iz
e7"

eZ
sn
iPZ
iz

-zt--Ig-fl.
20 r0
19 42
e0 11

07
0e

L9 54
20 25

deep?

MSI

R
I

LA
e%
eZ
eZ
eZ
aZ
eZ

54

.4F

56 l:1

54 gA

59

I5

57 OB



OT
00
OB

07
07

P
riùf
SB

!d
'L'

H

25
22
25
L?
2?
5I

M'if
R

LJ
T

H

37
42
5B
59
44
45
47

45

PX
Lfly

R

S3
LJ
î

H

54450
16 11
I5 44 52

5T
47
50

45 00
5t

44 54

ipPMZ
iSPNEZ
íPP$Z
iPcPZ
TZ
isE
lSN
iScPZ
fssN
iPMZ

57 1 I

40 111 I5rl 
I42 28 | ld

45 lr
44 59

44
46 05
50 01
59 35

I{o. 11 PASAXE]îA and arlciliary stations 1935

fr,ernarks

y greaîer
norrnal (0.0e)

ar 5bb0 km (5Zo) approx.

JSA: 1390 N, 9t9S 'ft
h-I00km
0 = 21:55118



No. 13 PASAIENA and auxlliary rtatlons 1955

Date
Sta-
tion Phaae

rlnmg. V. 4 a

hms
TA

seo [uî
a
,l

I'ocal
d.epth Remarks

R

SE

LJ

r

H

ilNz
iScPZ
e$cPZ
ePl[Z
iPoPZ
iPr{z
iPcPZ
e$N
eSoPZ
eSSN

iPNSZ
ip?z
lsPZ
eE
fPcPNEi
eSE
eSN

íSclZ
iSSttiE
eNE

f?ilBz
i?CPZ
eSN
eSSS

eI39?p
42 25
46 00
59 45
42 30
g9 eg
42 25
44 24
46 00
49 56
59 51
40 13

'52
4t 59
42 51
TL4 59
45 08
t6 09
50 10

55
59 46
42 29
&52
50 07

Continuatl

(t

P

!fi,T

IJJ

e E'.l)

aZ
L?7,

08 58 45
49
trA

îì- -LP7.' -E-W 2r

I,t'Y

r

e?%
eZ
a7,

t?'1.'

0g 25 56
45

z7 I0
25 2B

è nornalr
PX
ltlll
SB

I,J
T
n

1PNEZ
éLî7)
1PNEZ
a7t

TPNZ
iP}TEU
1Pî{sz

IU
40.8
IO

ia'(

29
2a
5t
50
52

-0s_- so

5I

z9
5r
09

r aPZ
iz
eTt d leeP?

,G'é--.'

r

lflfl
R

IIrrl8ls

frZ leo ub

fi, 1 55

îA I oo06
;;. I oe 3L

iínz I ou 2L

lttz I 16

a7' I o? oz

élz I ou ro
rP? I 13a?E | =-

io
I

I

I
lo

ffi-sg 14
.*- | 14
''2 | otlll- | ,.lryI orr ÍPNZ I

I inrz I tu
| "lrm I 

eo

í*l
R1
SB

IJ
lrItt

rú



No. 15 PASAIE$A and auxÍliary stations 1955

Ltw

R

SB

28
2Q

8B
29

28
29

28
29

28
29

28
29

flmz
LL
íPZ
Íl{EZ
iz
iPNZ

iP],tsZ
iatgz
17.'

EPBZ
iz
llJ

iPr'mz
ÍPitÉz

Li,l lJ

LZ
EZ
islrg
LDI,IEZ
ES}IE
il,NEZ
ifisz
ez
estr6
àPîi:l ?
:t7+a
E,Z

fPlfz
f$z
isif
ÍPNEU
l7'
esli'E
i1:,Ngu
LN'é

^6fitrr Vr'lo

hms
n5
56
57
54
56
59
31
to
44
4T

39
42
OB

56
.75

56
tz,4

54
4t

00 0t 05
02 0t

22
08 26

25 59 07
00 08 28
25 59 09
o0 0I 07

02 04
0B t9

23 59 0I
00 00 59

03 CI5

25 59 13
00 0l L.5

0B 42
23 5B 56
00 00 54

08 08
23 58 59
00 00 s7

o2 4?

1,0fr

;.Ú

I,J
T

c I o.eep

PX
P30
R

s3
lî

t
tt

eli
ELN
iPI.EZ
EN
e?z
ePtfz
i?tmz
ell
EPNEA
olf

47 39
6qA

36 54
47 26
56 51

52
57 04
47 49
57 0L
47 2L

nortna

MÍf

s3
LI
f
$

32
32
27
29
4A
ao



BULLETIN
The SEISMOLOGICAL LABORATOR!, .fasqdena, Calr{ornia,.is ryq1n@ined and operated bythe Car-negie Institgtio1 .of Washingtgn and'the Califoinia Instifúte ;f Tóúolog1' as a coópera-tive undertaki{rg. This laboratory is- the central station of a cotiiiinatòà s";d a-ukiii"ù ÉlóTi"*in southern California are maintained and_operated as.follows: Ai thtM;úfwiiffi--ól$d;;;

on Mount WlFol (aìepartpgnt o.f_ the caqnegie Institution ot washi"cfit; at-Éi"e"*laà-ii";;óperation wi-tà the C-i_tr of Riverside)_; qt San-ta Barbara (in coópéraiibi iith-úrà'S#d"Bà;i,*,
Museum of Natural Ho.1o"yl;gt-.{,a Jpfla (in1oóperation'wittt t-h; S""6ps lirstituùion;ad;:osraphv of the University of California); at Tiaeinaha,-ald lt,Itai*_*;-ú tlrg 

"Odil'V"rfév"iiii
coóperation with the Department of Water and Power ot ttre Citt;i Loir enéàrest.

- TIME: At all these stations the minute-marks on the seismograms are coiirdinated direcgvbv means of auxiliary records written at each statìon ón ;hiéh fh;-;fir;;-;;;1; ríJ"i"Jiir't".""t"aclosely parallel with recorded dot-and-dash. radiotelegraphic-sisnàis ;;i-il-oitinary tùrdii;;;powerful -transmittins station-, This.permits directéo"iétatiolòlttr"'"iiiiiri.'-ì";t. àiìiitrr" it -tions of the group afpractically all tiines with an accuriél ài "*;il"d";d'r.""lly "f;A-fifthsecond.

Standard time is determined at Pasadena by cg-rypg$4g the station clock with automaticallyrecorded radio time signals, sent from ennapoÍis (NSSi,-iir"óJtó niàiiàiJìrrr".
The constants of these stations follow.

SE ISMOLOG I CAL LABORATORY
CARNEGIE TNSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNTA REVISED

JANUARY I. T935

PASADENA SEISIMOLOGICAL LABORATORY Central Station
o : 34o 08.9' N., l. : 118' 10.3' W., h : Zg5 m., !99nlv "weathered .granite rock, with inclu-

sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with electromagnetic damping and opticalrecording. (Cf.Bull.Seis.Soc.Am.,XV,1,1 gzb) .

Instruments, and Constauts (approximate) ;

T" V h

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

aa

r-*,
E-W aa aa

E-W 6 sec. 800

?Siffiit#::#'h:t?*î?iiÉ,îBbtÉ1uu*0t"" and sarvanometric-opticar recording.

Horizontal: inertia-mass 100 kS. T,:0.5 sec. h:1.
galvanometer: Tr:14 sec. h:1.

Vertical: inertia-mass 100 kg. T":1.0 sec. Damping critical.
- galvanometers: (l) Tr:O.2sec. h:4.

(2) T1:10 sec. h:1.
The constants of the short-period instrulnents do not undergo any significant changes. Theconstants of the instruments_of ìonger pé"ioa *iii r;gú; from time to timè when deviations fromthe values given are srgîrncant.
Experimental seismographs of various kinds are in process of dev.elopment from time to time.and are used for intervals o.f -rariaute iilr;i;;- i"fo;;;iìon concerning-these wi1 be given whennecessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping
recording;
Instruments and Constants (approximate) ;

and optical

T" V h

N_S 0.8 sec. 2,800 0.8-0.9

E-W aa aa 33

one vertical component seismometer with galvanometric-optical recording;

inertia-mass 100 kg. T.:1.0 or 0.5 sec. Damping critical or slightly less;

galvanometer: T1:0.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount IV'ilson Seismologic Station
O : 34o 13.5'N., À : 118" 03.4 W., h: Ll42 m., Weathered granite.

Riverside Seismologic Station
O : 33" 59.6 N., l. : 117' 22.5'W.,h:250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
(D: 34o 26.5'N., l.: 119- 42.9'W., h : 100m. approx., Heavy, boulder-laden alluvium.

La JoIIa (Scripps Institution Seismologic Station)
O : 32" 51.9 N; l, : 11?" t5.2'W.,h :7.7 m. approx., Consolidated detrital material.

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

Ilaiwee Seismologic Station
(D :36o 08.2'N.,-[: 1]-7o 5?.9'W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
iional practice. For the phases of deep-focus èarthquakes 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 wilt tre made in these bulletins to distinguish between E P*, and Po,
although such complications are often clearly indicated and are the subiect of study.

AMPLITUDES, (half-ranges), are measured in millimeters of the seismogtaphic 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 . Po

For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second P

For routine instruments, 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: -thóse ioi ròcords of the other stations wiil be given only to supplement the information.
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SEISMOLOGICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE
PASADENA. CALIFORNIA REVISED

JANUARY f. I9A5

BULLETIN
The SEISMOLOGICAL LABORATORY, Pasad91g, C.ahfornia, is maintained and operated by

the Carnegie Institution of Washington and' the California Institúte of Technoloprv as à 
"óóner"-tive undertaki+g. This laboratory is the central station of a coórdinated group. Alxiliary staiions

in southern California are maintained and_operated as.follows: At the Móunt Wilson Olseivaióry
on Mount Wiltol (a_Departpgnt o.f_ t]ae Calnegie Institutio! of Washington) ; at Riverside (in cti-
_òperation 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 California) ; at Tinemaha, and at Haiwee, 

-in the Owens Vallev (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
b_y m-eans of _auxiliary records written- at each station on which thé minute-marks are registeré"d
closely^ parallel witlr recorded dot-and-dash radiotelegraphic signals sent in ordinary course-from à
powerful transmitting station. This permits direct corielation of the minute-marlis 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 automaticallv
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.e'N., l.:118" 10.3'W., h:2e5 -., 3iiltt"riii.1*T*r1#,if. 

rock, with inclu-

Apparatus: horizontal-component tor.sion seismometers with electromagnetic damping and optical
recording. (Cf.Bull.Seis.Soc.Am.,XV,l-,L925).

Instruments, and Constants (approximate) ;

T, V h

N_S 0.8 sec. 2,800 0.8-0.9

E-W C' aa aa

E-W 6 sec. 800 0.8-0.9

Seismometers with electromagnetic damping and galvanometric-optical recording.
(Cf .Bull.Seis.Soc.Am.,XXII,1 56, 1932 ) .

Horizontal: inertia-mass 100 kg. To:0.5 sec. h:1.
galvanometer: Tr:l{ sss. h:1.

Vertical: inertia-mass 100 kg. To:1.0 sec. Damping critical.
galvanometers: (1) Tr:0.2 sec. h:4.

(2) T,:10 sec. h:1.
The constants of the short-period instruments do not undergo any significant changes. The

constants of the instrume4ts of longer period will be given from time to timé when deviati'ons from
the values given are significant.

- Experimental.seismo-graphs of -various kinds are in process of development from time to time,
and are used for intervals of variable duration. Inform-ation concerning:-these will be given wrréí
necessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping
recording;
Instruments and Constants (approximate) ;

and optical

To v h

N_S 0.8 sec. 2,800 0.8-0.9

E-W a3 aa aa

one vertical component seismometer with galvanometric-optical recording;
inertia-mass 100 kg. T":1.0 or 0.5 sec. Damping critical or slightly less;
galvanometer: Tr:9.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount Wilson Seismologic Station
O : 34" I-3.5'N., l. : 118' 03.4'W., h: ll42 m., Weathered granite.
Riverside Seismologic Station
O : 33' 59.6' N., l, : 117" 22.5'W.,h:250 m. approx., Weathered granite.
Santa Barbara Seismologic Station
iD:34" 26.5'N., l.: 119' 42.9'w., h: 100m. approx., Heavy, boulder-laden alluvium.

!a JoIIq (Scripps Institution Seismologic Station)
(D : 32' 51.8' N., L : t]r'l" I5.2' W.,h :7.7 m. approx., Consolidated detrital material.
Tinemaha Seismologic Station
(D : 37o 05.7' N., l, : 118'15.Í W., h : 11.80 m. approx., Basalt.
Haiwee Seismologic Station
iD :36' 08.2' N., l.: 117' 57.9'w., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-tiolal pra-ctice. For the phases of deep-focug.-èarthquakes the notation of F. J. ScraÀè G ;d;pt"A.
c, d are abbreviations for compressior 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 foliows:
PASADENA SEISMOLOGICAL LABORATORY

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

Mount Wilson Seismologic Station

Santa Barbara Seismologic Station . . SB

Riverside Seismologic Station .
MW

R

IJ
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 wiI be given only to supplement ttre intorriaiió". -- 

-

La Jolla (Scripps Institution Seismologic Station).
Tinemaha Seismologic Station
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Vúe wlsh to acknocledge wlth thanks reoelpt of the follorlng bulletlns
during the montb of Aprll, 1955:

Ad.elaid.e
Satavia
Capetown
Cartqja
Cheb
Chiufeng
Chrlstchureh
Colaba
Florissant
Florlssant
JSA
Kes
La Plata
L,a F1ata
Little Roek
Itanila
l{ontooassino
Nanking
$agoya
0gaka
Ottana
Perth
Phu*Lien
Rlverview
San I'ernand,o
St. torris
Strasbourg

Bureau Centrele
Parc St.lJÍaut
Unlon Ceotlesique
Inst. Phys. du Globa

[aihoku
Tananarlte
lokyo Earthquake Ragearch Inst. Part e, 1954
Toronto
usccs
Welllngton
Z1-ka+'rei
Zlngen

Janrrary 5I-l'ebrrrary 24, 1,935
October-Deoenrber, 1954, So. 55-69
January and, I'ebnrary, 1955'
Aprfl, 1954, l{o. 4-6
Year of 1954
Febrrraryr 1955, No. 5-7
February, L955
Ysar of 1954
DeceuÍber, LgSà, No. 2O-8L
January, I9,55r No. 1
!,faroh 17, 1955
Ilaroh, 1955
Saptanber-Decenbsr, Lgg4, l,Io. 9-I2
January-Bgbruary, 1995, Iúo. I-2
January-february, 1935r î{o. 1-5
January, 1955, ItIo. 1-5
October-lloveniber, L954
JUIY-SePteriber' 1954
July-Decenber, L954, VoI Y ltio. 2
Janua3y-l1srohr 1955, No. 17I-5
Maroh, 1955
January, L955, $o. I
June-October, 1,954
Febrrrary, 1955, So. 2
January-February, 1955r $o. l.
January-3ebruary, L955r lfo. L-5

l'ebnrary, L955
Febrr:ary, 1995
Febnary, 1955
Febnury, I9S5
Febnury 28-lfiarch 50, 1955, Prel"ininary
September-Octoberr 1.954

Febnrary, 1955
April, 1964
February, 1955, I[0. 78
January L-26t 1955, !Io. I
0ctobor-Decenber, L934, llo. 15-15
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H
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R
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T
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l{o. 19 PASADSII/I and auxil.íary stetlons

Renarks
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USCC*S1 28o l{, LZo
0 z LSz25.4

A a llr4oo km
Q = 22zO]-.7

Deetnrctive ln
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Date
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Formosa
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No, 20 PASAD$$A and auxfllary stations

Harry O. trfood
Research Agsoclate in ChargeC. F. RÍchter
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SEISMOLOG ICAL LABORATORY
CA,RNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

BULLETIN
The SEISMOLOGICAL LABORATOR!, .fasqdgp-a, C-alifornìa, is maintained and operated bythe Carnegie Institutio+ 9f Washingtgn and' the Califoinia InstiiúÈ;f il;il;i;sy ;- ;;"óù;;-

liu:^ll9drliTgt This laboratory is- the central station of a coòrdinatèA group e-"""lirù riàíi,i*tn southern California are maintained and operated as follows: At the Móunt Wilson Òb"'*u"1ó;on Mount Witsol (alepartpgnt of_the calnegielnstitutio.+ ot wasiii"ctó;i; ;t-Èi;;Àíà;'(il"".;óperation with the Cìty of Riverside) ; ?t San-ta Barbara (in coópéiatioi-wíth the San1"-Bà;i,,'""Museum of Natural Hi*ory) ; _at La'Jblla 1in coóperatiòn'*ittt îhu Sà"iirrillirrtitution of Oeean-osraphv of the University of California) ; at Tineinaha, ald 4!. trat-*_*;-f tkg ó.*;il'V"rrév"iiìicoóperation with the Department of Water and Power or trre Citt;i Lú engàrest.
TIME: At all these stations the minute-marks on the seismograms are coórdinated direcgvb-v means of auxiliary records written at each station on *triérr i1E-;fir;;;;;í|* ui"*"i"Ji.'t".""'Éàcloselv- parallel with recorded dot-and-dash..radiotetegraphic .is"àir ú;i-ii;ilh;"y ;*ffii";;;powerfut _transmittins: station-- This permits direct éorietatiòl ói tt e 

"iiiiirà"^;;"É àiìliti. it :tions of the group at practically all ti'ines with an ac""iaév of 
"*-gec;*{ì"a' u.oàffv of ú;:fifthsecond.

Standard time is determined at Pasadena by c9-4pgring the station clock with automaticallyrecorded radio time signals, sent from Annapoiis fNSSl, t"rrree tò nle ii*òr à""v.
The constants of these stations follow.

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA REVISED

JANUARY I. T935

Central StationPASADENA SEISMOLOGICAL LABORATORY
o : 34o 08.9' N., l, : 118' 10.3' W., h :2g5 m., Deeply 

^weatìered granite rock, with inclu-' sions of gneiss and schist.
Apparatus: horizontal-component torsion seismometers with electromagnetic damping and opticalrecording. (Cf.Bull.Seis.Soc.Am.,XV,1,lg2b).

Instruments, and Constants (approximate) ;

Seismometers with electromagnetic damping and galvanometric-optical recording.(Ct.Bull.Seis.Soc.Am.,XXII,1b6-,1982 ). 
- --------

Horizontal: inertia-mass 100 kg. To:0.b sec. h:1.
galvanomet€r: Tr:1{ gss. h:1.

Vertical: inertia-mass 100 kg. To:1.0 sec. Dampingcritical.
galvanometers: (1) Tr:0.2 sec. h:4.

(2) î,:10 sec. h:1.
The constants oJ the short-period instruments do not undergo any signifieant changes. Theconstants of the i"-.1|3_-"lls_of ionger perioa witir" éir]èi from time to time when deviations fromthe values given are signifrcant.
Experimental seismographs of various kinds are in process of development from time to time.and are used for intervali o-f variable ao"uiiòil" ili";;iì"n concerning these will be given whennecessary.

E-w | 6sec.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping
recording;
Instruments and Constants (approximate) ;

and optical

î"lv h

N_S 0.8 sec. I 2,800 0.8-0.9

E-W salaa

one vertical component seismometer with galvanometric-optical recording;

inertia-mass 100 kg. T.:1.0 or 0.5 sec. Damping critical or slightly less;

galvanometer: Tr:Q.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount lVilson Seismologic Station
O : 34' 13.5'N., l. : 118' 03.4'W., h: L742 m., Weathered granite.

Riverside Seismologic Station
O : 33' 59.tr N., l" : 117' 22.5' W.,h:250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
O: 34" 26.y N., l,: 119' 42.9'W., h : 100m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
O : 32" 51.y N; ?,. : L]7" L5.2'W.,h :7.7 m. approx., Consolidated detrital material.

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

Haiwee Seismologic Station
O : 36o 08.2' N.,1 : !17" 5?.9'W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
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 P o,

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 . . P,,

For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second P

For routine instruments, galvanometer period 10 to 14 seconds . PX

Mount Wilson Seisniologic 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 Selmological Labo-
ratory:"those for reeords of the other stations wiil be given only to supplement the information.
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ùlarch, L95S
trtla,rcb., 1955, lfo. 8-11
Janrrrr,ry-.Irrne, ì.995, Vol. 5, l{o. I
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SE ISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF V\/ASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA REVISED

JANUARY T. 1935

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 coiirdinated 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 accuraey 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 : 34o 08.e' N., l. : 118' 10.3' W., h :2e5 *., 
3,3irj%r811|;T*u13f,'j; 

rock, with incru-

Apparatus: horizontal-component torsion seismometers with electromagnetic damping and optical
recording. ( Cf .Bull.Seis.Soc.Am.,Xv, 1, 1925) .

Instruments, and Constants (approximate) ;

T" v h

N_S 0.8 sec. 2,800 0.8-0.9

E-W aa aa a3

E-W 6 sec. 800 0.8-0.9

Seismometers with electromagnetic damping and galvanometric-optical recording.
(Cf .Bull.Seis.Soc.Am.,XX[,156,1932 ) .

Horizontal: inertia-mass 100 ks. T,:0.5 sec. h:1.
galvanometer: Tr:1{ s,sg. h:1.

Vertical: inertia-mass 100 kg. T-l.Osec. Dampingcritical.
galvanometers: (1) T1:0.2 sec. h:4.

(2) T1:10 sec. h:1.
fire constants of the short-period instruments do not undergo any significant changes. The

constants of the instruments of longer period will be given from time to time when deviations from
the values given 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

recording;'
Instruments and Constants (approximate) ;

T" h

N_S 0.8 sec.

aa

2,900 0.8-0.9

E-W aa

one vertical component seismometer with galvanometric-optical recording;
inertia-mass 100 kg. To:1.0 or 0.b sec. Damping critical or slighfly less;
galvanometer: Tr:Q.l sec. h:4.

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

Mount lVilson Seismologic Station
O : 34" 13.y N., l, : 118" 08.4'W., h: l74Tm., Weathered granite.
Riverside Seismologic Station
O:33'59.ff N., l,: 11?' 22.5'W., h:250 m. approx., Weathered granite.
Santa Barbara Seismologic Station
(D : 34o 26.5'N., l,: 1L9b 4z.g'w., h : 100m. approx., Heavy, boulder-laden alluvium.
La JoIIa (Scripps Institution Seismolosic Station)
(D : 32" 51.8 N., l, : 117" I5.2'W.,h:7.7 m. appíox., Consolidated detrital material.
Tinemaha Seismologic Station
Q : 37o 05.7' N., l. : 118" lb.b'W., h : 1190 m. approx., Basalt.
Ifaiwee Seismologic Station
(D :36' 08.2'N., l.: 11?' 57.9'w., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in seneral the symb-ols and notation conform with the usual interna-tionar practice. For the phases of deep-focug-épi!1rlr;[;"-th;;;taù;-;f'F:';. S""d; il';jó*fi.c, d are abbreviations foi compression and aitatatioil-----

When measurements referring to local earthquakes are included P and S will be used withoutindex or subseript, as no attempt will be made in these bulletins to distinguish bJ;;;; p-;i*-, ffiil,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.g second p
For routine instruments of period 6 seconds . pn
For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second p
For routine instruments, galvanometer period 10 to 14 seconds . . px

Mount Wilson Seismologic Station MWRiverside Seismologic Station . RSanta Barbara Seismologic Station . . SBLa Jolla (Scripps Institution Seismologic Station). . IJfinemaha Seismologic Station THaiwee Seismologic Station H
rn general detailed measurements will be given only for the records of the seismological Labo-ratory: those for records of the other statio"* i"itiÉ" gií* à"rv t" J,iipÉ"i.iiirre information.
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June, 1935
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l[aroh, 1935
JarnrarY-&4arch' 1955, No. I
Irlarch-AprÍL, lgtrs
Earthquake of Aprll 27, l9g5, prelinlnary
lfiarch, 195b
Marcb, 1955, ÌÌo. 8-11
Jnnuarydune, L955, VoI. 5, lfo, I
lfiarch, 1955, l{o. S-4
OotobEr-Deoelùer, L?SZ, I{o. p4
Jannary-Septonber, Igff , No. p}-E?
ilîa.rch-Aprll, 1955, No. pI9
Ootobor-Docember, Lgg4, î{o. l-4
l'obrrary and tr{arch, Iggs
Aprtl, 195b
January l-Juno 8, 1954, l{o. l-€P
Ifiarch, 19fF, îfo. 5
l'obrunry and. }farch, Lg6S, No. 4-11
rlanuary-llarch, 1955
fear 1934, l[o. IV
October-Decenber, L9gg, No. 6b-Zb
I;îarch gg-Ltay 5, I9FS, li[o. L?54?-7
April, lggb, lù0. 5-6
January-lflarch, 1955
}Íarch, 1955, tÍo. 5

lfarch, 1955, l{o. 1-B
l{arch, I95S
March, 1955, $o. 9-11
l.[arch, 195b
4th frimestro, 1954
July-$eptamber, 1994, lfo. ?-9
Ùîagr, 1,954
L964
ltaroh, L95S, l{o. ?9
Jannrary Sl-lîarch 11, IggE, No, p-5



BULLETIN
The SEISMOLOGICAL LABORATOR!, fasqdgry, C.ahfornia, is maintained and operated bythe Car_negie .Institgbioq -of Washingtgn and the California Institúte of Technológy ;";óóp;ff-tive undertaliT.q. This laboratory is- the central station of a coórdinated group. a-u""iiirrv rtríi"*in southern California are maintained and operated as follows: At the Móunf Wilson Obiervatorv

on Mount Wiltol (a^pepaltpgnt of_the Caqnegie Institution of Washington); at Riversidò-(in;,í-
-òperation with the C_ity of Riverside) ; at Santa Barbara (in coóperatio-n wíttr tfre Santa-eà;ùrm
Museum of Natural History) ; 3t_.)a.Jolla (in coóperation'with tihe Scripps instituiion àió;;:ography.of th.e-University of California); at Tinemaha, and at Haiwee,^iir ttre Owens Vàtté"-?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 direcflv
b-v m-eans of auxiliary records written at each station on which ttrE mlnuié-úf. ;;-i*ii"tìr*à
closely parallel with recorded dot-and-dash. radiotelegraphic signals senl il oiAil;y;;"dii.;;;powerful transmitting station-- This permits direct èorielatioi of ttre minutl-maits ai àlf tfrJJta:tions of the group at practically all times with an accuracy of one secona, ana úunty 

"f 
-o;:fifth

second.

Standard time is determined at Pasadena by cg_rypgring the station clock with automaticallyrecorded radio time signals, sent from Annapoiis (NSS), t-hree to fiveiimis-àu"v.

The constants of these stations follow.

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

22O NORTH SAN RAFAEL AVENUE
PASADENA. CALIFORNIA,

SEISMOLOGICAL LABORATORY

REVISED

JANUARY T. 1935

Central StationPASADENA
o:34'08.e'N., l,: 118" 10.3'W., h:295 *., 3;iltr"r5il|3T*r"J3f;rî rock, with inctu-

Apparatus: horizontal-comloneat torsion seismometers with electromagnetic damping and opticalrecording. (Cf .Bull.Seis.Soc.Am.,XV,'l,,lgà5) .

Instruments, and Constants (approximate) ;

Seismometers with electromaglgltl. damping and galvanometric-optical recording:(Cf.Bull.Seis.Soc.Am.,XXII,1b6-,1982) .

Horizontal: inertia-mass 100 kg. To:0.b sec. h:1.
galvanometer: Tr-14 sec. h:1.

Vertical: inertia-mass 100 kg. To:1.0 sec. Damping critical.
galvanometers: (1) T,:0.2 sec. h:4.

(2) T1:10 sec. h:1.
The eonstants oJ the short-period instruments do not .undergo any significant changes. Theconstants of the i".t:Yî:lls_of ìonger period *iti nJÀiuui from time to timè when deviations fromthe values given are sigîificant.
Experimental seismographs of various k-inds are in process of development from time to time.and are used for intervals oi variable du"atì;:- l"io"-""iion concerning these will be given whennecessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetie damping
recording;
Instruments and Constants (approximate) ;

and optical

To V h

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

E-W aa aa a(

one vertical component seismometer with galvanometric-optical recording;
inertia-mass 100 kg. T":1.0 or 0.5 sec. Damping critical or slightly less;

galvanometer: T,:0.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

Mount lV'ilson Seismologic Station
O : 34" 13.5' N., l. : 118' 03.4'W., h: L742 m., Weathered granite.

Riverside Seismologic Station
O : 33' 59.6'N., l. : 117" 22.5'W.,h:250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
(D : 34'26.5'N., l.: 119" 42.9'W., h : 100m. approx., Heavy, boulder-laden alluvium.

La Jolla (Scripps Institution Seismologic Station)
O : 32o 51.8' N., l, : 117' L1.y W.,h :7.7 m. approx., Consolidated detrital material.

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

Ilaiwee Seismologic Station
O : 36o 08.2' N.,-À : tl7" 57.9' W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
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:

TASADENA SEISMOLOGICAL LABORATORY
For routine instruments of period 0.8 second P
For routine instruments of period 6 seconds . Pn

For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second P

For routine instruments, galvanometer period 10 to 14 seconds . PX

Mount TVilson 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 giveq only for the records of the Seismological Labo-
ratory:*those for records of the other stations will be given only to supplement the information.



e. c. r.
hms

fb
MW

R
s3
I,,J
'-[

2'l
15 tr8

52

28
s1

22 55

rrl 11UI 44

32 55
53 ?1
41.9

02 04.4
01 29 0B

32 29
a9 12

L4
I7

52 58
29 06
t32 L2

P
PX

P50
IúW

R
SB,

L,J

T

àP| Z
APPZ
1n
EPKSZ
g7)

éIi{
ePt z
1Z
aPt z
a.2

vu
e77'
Épt v.

elI

42
30 00
29 54
50 05
29 59

MW

s3

I,J
r

11\Iz

iPz
tz
L7'
LP7,
iNEZ
L',l)

LPZ
íz
lPfr
6P7)

TZ
eld
E?N

20
08
20

46 05
43 tl

23
46 02
43 01

L5
2t

42 46
5B

4',1 56
42 54

47
48
49
49

No. 55 PASAIIEIIA and, arxlliary etations 1955

0e

JS.A

0=

Remarks

16:08.5

! II91 lf, 86òol
16r08:17

Distant app
km. (150o)

USCGST fn region of So N,9608. 0a01s1.0.1

JSA: In vicintty of 4gZ $,
97o E, 0 = 01:10:09

Aue 4



No. 56 PASADEIIA and. auxillary stations 1955

Date

TG.T.

ft1sT-

Sta-
t ion Phase

G. C. [. I r Ah n s lsec mm u
Focal
depth Remarks

.P

l[i{
T

eZ
eZ
i7r

o4 04 04
07
PO

.P

l,,ilT

II

LJ
T

ePZ
eP7',
ePZ
ePZ
àPv.

15 49 26
29
5I
28
40

P

T,$T

r

iz
i7)
oZ
aV.

]e 0B 1B
10 50
08 1.9

01ug5 P
L0iI

I'

iz
iz
eZ

zQ 44 23
((o
ÙJ

Fa50
P
tÍr/
R
mÀ

LZ
îoLA
Lú
iz

ZL 45 10
1t
l2
IB

ug P

PX
I,f,ti

R

LJ

f

i'ú
iz
eIJù
eZ
íz
eZ
LlJ
à17

i17
LIJ

eZ
eZ
lz

0u 02 4?
o,1 52
30.0
oz 27

47
28
4at
45

04 10
0Z lM

59
05 E4

f 

normal

Aug P
l,$I
R
LJ

EPI[z
ePZ
ePMZ
ePIE

-Ti--oi. f4"J
s5 lrel

00 451
u8

Aug

P
t,tll|

R

T

iltsNz
ÍPZ
íz
iPmz
t}NEZ

Pl 55 -E
40

56 54
55 5B

55

d

d

^

oeep?

lìrurrace waveg smal
Danage in Colombía
tlSCGSl 1o IVr ?7o W
0 = 09:0P.1
JSA: Io i'tr, ??95 ì{f
0 rs 09 :02118

.t,

l,{rf
R
LJ
T

iyz
7PZ
eP%

ePZ
lP7,

08 56 2?
29
29
e8
38

nornal?
f
M[/
R

I,J
T
t1

I'PEZ
ePEZ
tPZ
ePiVEZ

1PIIEZ
ePN

09 I1 I 2
I4
09
05
27
27

Ang

Fs

Aue lt

P
I,fiif

iI f7g

i'P7,
14 51 -fr

L7
E

M[f
R

LEZ
L7r
ePZ
aPZ

L7 50 5r
52 49
50 52

49v

1,{W

a q

e7r
rv 45 55

.15ug 11 P50 lLld v ( bI .b norrnal



$o. 7 PASADENA and arr:ciliary stations L955

Date Sta-
t ion Phase e. c. r.

hmg
rB^
I4

sec mn u
Focal
depth Renarks

aìrg

I'rg

ug 15

i.rlg I

P
MW

r
LPz
fPu
tPz

00 L5 4L
4L
50

.P

!,{!T

&I
T
n

tz
LZ
íz
ta
tz
iz
I7,

04 59 25
05 00 59
04 59 25
0500&
04 59 55

05
Ig

l..IlìI

I,J
I
H

7"

eZ
aZ
eN

1 5 00 45
01 00
00 05

5B

sturbed by mfcrósETsm6

P

i\ei

f
E

tz
i7,
17.'

iz
íz
eZ

15 02 59
03 27
a2 59
05 27

10
07us rb I P I illrEz-f-r5-5T-6a-

I L[rrI I ipEz I Os
I rJ I ePNEz I or
f r linmzl i;j

-=="+'g--+*lg- | =. -g

d

d

À

d

+
deep?

lPx
f16
I

I pgo

lP6I r.m

lsr
Irr

r

TI

I LTNTJó I Ul
I ri,rlr I ot
I eSKS,E I

fisu I

l:ffl |

I iramz I or
I e.)NZ I

I ePEz 
I

I eSKSE | 0aísN 
Iii'NEz I or

esKSE I Oais$ |ePZ | 0i
oSKSE I Oe
iSN I

í',t I5
01 L1
07, 4g
08 0€
21 05
25 0€
57 20

16
e0

07 50
0B L0
57 26
08 00

LS
57 24
a7 57
08 0B

normal.? eossffi
than usual; but gurfaóe
waves ì_arge

USCGSI Frobably in region ofg0o s, 1720 E
0 - 01144.7

JSÀ: lVear A0o S, L7lg5 E
0 = 0I t44t5?
h s I20 krn

t,

ùît[f

t

e Z
eZ
eZ
ez
iz
eZ

u't 25 52
26 L2
25 53
e6 L2
25 59
26 e0rlug P

IM
H

A Z
eZ
eZ
eZr

iz

0'/ .34 16
50

4A
55 00ug t,

IVIW

î

ó Z
aZ
eZ

uB 59 28
V;2

18

1,1$/

?
H

frug iú
tz
eZ
1Z

47 L7
t9
28
27

ze



No. 58 PAS.lDEllii and arxiliary stations 1955

Rernarks

/lug 21

Sta-
tion

G. C. T.
hns

t

P'30
Mit
j

LJ
I

H

tz
eLN?
eZ
1Z
a:7.

e?l\l3Z
l'à
IZ
e?Z
a7

07 0L
15 27
05 t2

r.! 06 54
05 06

5L
4L

07 L2
05 2i
e0 59

46 57
44 49
46 54
44 57
47 0?
40 55
41 02
40 55
4L O0
40 28

P6
I,M

s3
ll!u

?
Ith

09 4s
00 04
01 02
00 00

05
15
1I

eSZ
eLlù
iiliEu
Lf '/r

t?NZ
fPNJZ
i?tfz

l?z
iPmz
iPlrcz
e?N

45M
54 55
59 L?

2A
26

58 56
59 05

f
].0il

LJ
î
lî
I1

0= 20:50.8



c. c. f.
hms

L2 19 l0
11 58 54

ePPZ I 19 25
iPKSIúEZ 20 27
eI'Z ' 15 06.7
ePtZ | 14 16 59
ePKSNZ | 20 25
eP'Z I lg 56
iPKSZ | 20 19
iî7 I qcLu I vv

38 25
58 56
56 58
38 51
4A 4n

57 45
40 00

a5
05 07
06 L4

eLl{
ePZ
eN

42.2
18 16

:tD

25
54

L7 59

4^

53
54
E
3?
56

00
54
o2
ai
44
44
52
34

No. 59 PASADEIÍA and auxillary stations I Q4À

Rernarks

A3 I41 spprox
Possibly d.eeper than nornal

Date

irug 24

w25
aug



trfo. .40 FASAXtsIffi anù auxllLary statlona Ig55

G. C, |[.
hms

55 16
36 06
55 45
56 1?

un'if

R
SB

I,J
r

4L
42
58
59
50

Harry 0. Wood,
Rogsarch Associate ln Chargo

C. F. Rlshter
lsslstant



No. 4I PASAIEIIA and au:cf]íary stations I955

Rernarks
G. C. T.

hns
tPz
LZ
L7'
ePZ
LZ
ePZ
l7J
aPZ
Afr
EPE

00 55 55
58 06

20
55 36
58 05
55 50
5B 05
55 4.1

57 03
5D 5l

tr1

l4

l8

LP7)

iPiùEz
iPi\inz

40 35
48.8
54 49
40 55
54 4.3

s5 0L
40 57
5+ 2?
59 55
54 32

P6
}f'ff

SB

LJ

î

H

iSEZ
eLE
iPntsz
esE
Í-Pt'iz
iPlmz
ESE
iPNEZ
eSN
iPz

5l
5',1 2g
5g 45

I'W
R
SE
LJ
T
H

09
IO
07
15
06
07

MIII

R
53
I,J
r
H

íZ
iPPZ
tz
iSKSE
iss
ELN
IPZ,
lPZ
iPt[z
i?7,
LPZ
iP7.

5l 09
54 .55

56
41 58
42 Ig
56.4
30 58
51 00
50 52
5t 02
50 55

57

0:
s65

OLt27.7

Sept 5

erpre
d.oubt fuI.
950? t&*y
ced.ing.

Distance about
belong with pre-



G. C. r.
hns

ilW
B
SB

TJ
f
H

09 I8 l6
1.8

18
L2
L4
27
25

16
}B
20
2A
L7
5Z
2B

P

P30

l,{W

R

I,J
f
H

37 47
"(q tr

54 36
50
19

35 05
B4 5?

p30

tlìIf
R
IJ
î

r5.6
L4.7
09

t0

41
4I
29
I4

iPz
s?z
e?7r

12 2I.5
58 07

0g
16

L2 09 04
11 58 t4

?50

p

!,$ú

R

iSNEZ
tE
EN
iLN
fPr Pt I
iPTMZ
fSNEZ
iPf Pr z
t?NEZ
tsNsz
ePr ?r z

24 28
56

52.5
56 .6
45 06
15 Ll
24 29
46 03
I5 20
24 56
42 58

ontlnued

No. 42 PASAXEI{A and, auxilfary atatlons t.955

Sept 9

Renarks

0 = 14104:00

USCGST 45o N, L46o E
0 :: 14104:00

JSAI 4495 N, L4?o E
0 3 14:04rL?.2



No. 45 PASAIENA and, aruriliary stations 1935

G. C. î.
hms

iPtvz
eSN
ePNZ
isE
ePtPr Z
iPl\mz
ISEZ
ePtPt Z
LP?.
eSZ
ePtPt?,

14 15 I0
24 18
15 23
24 41
45 01
15 06
24 05
43 15
15 l0
24 56
43 t4

ontinued.

LM
p

LJ
r
tt
ll

vc
10

5I 45
54

PX
MUr

R

ù11

irJ
r

e7t
LU

eSN
iPniEz
iPz
ez
L?7"
i.tNEz
TPNEZ
iSNB

L4 57
15 g9

2L 43
L2 35

34
14 41
L2 28

33
40

22 0o

IlVf
-Èf

S3
IJ

'1.'

Îr
11

l7r
lz
ÍPZ
tPz
L'/J

íPZ
iPZ
e7)

ip7,
iz
iPz

04
29
6'l

04
Ub

5t
58
10
15
30
2l

d.eep

5r 50
27 00
5t 3t

Remarks

Sept LI



G. C. [.
hms

P

tx
slìlu

n
î

57 52
il- 10
80 55 2l

2L
59

5? 56

PX
t[lli
D

I,J
.T

59 2B
58.5
28 39

4L
'35
4l
40

59 16
eB 40

?50

MW

SB

IJ

t
H

eSì[
eIrN
tu{
oPNEZ
t?Na
eSlfE
a?Z
iPlrxz
eSE
IPNEZ
tPn

27 22
55.0
37 .5
19 t4

L2
2? g5
t9 19

06
2? 54
19 54

2?
P
uuf
R
IJ
r
MW

R
?tLtl)

T
H

No. 44 PASADET{A and. arurilfary otatlons 1955

Date Benarks

0 g 14109107

USCCST 39o S, 1I4Ò W

0 r 14108.9

JSAI 28o S, 1f59f lit
0 r 14109;10



SE ISMOLOG ICAL LABORATORY
C,ARNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA

BULLETIN
The SEISMOLOGICAL LABORATORY, Pasadena, California, is maintained and ooerated bvthe carnesie.Institgtio4 9f washingtgn and ttrè Catirói"i, tìÀlìGte;fT;il;"È;;';r""ji;b;:rlJ-

tive undertakilg. This laboratory is- the central station or a .óiìinÀtòA ;";up. aixiiia*i"íi"*in southern California are maintained and_operated as follows: At the Mount Wifsón-óÉ"s;fi;;;;on Mount {ilrol (atepartmgnt qf the cainegieJnstftutiòn-or wr*iiiúî;;tl ;t'ffi""Xí,il'ifiTd-
-óperation with the City of Riverside)_; _lt San-ta Barbara (in èoOperalià-" tiíth tfr. S;;ta 

-Bà;È;
Museum of Natural Hi*ory); 

-at La'J'oila (in ;oopei_atìón'*ith t-h; S;;iirps Înstitution of ocean-osraphv of the University of California); at fileinatia,-;la f! É;-t^*_*;-f ti;;O*ffi'ù"fÈv"iiiicoóperation with the Department of Waier and Power or ttré Óity ;i I-l enéeresl.
TIME: At all these stations the minute-marks on the seismograms are coórdinated direclvbv means of auxiliarv records written at each slation ón *tiórr 1'rrE-;fir;;:-;;i;ài.*i"È'iir^à"rtàclosely parallel with recorded dot-and-dash. raàiòieieg"aptric signats sg;;-il-oftìnary course from apowerful transmitting station- This permits aiiéét Eó"íetatifi;f-ih;;inuie-ìnarr.s at au the sta-tions of the group at practically all tiines wittr an accu-iaév óf one g€;;;A;;.i usualy of one-fifthsecond.

Standard time is determined at Pasadena by c9-ryp3ring the station clock with automaticallyrecorded radio time signals, sent from annàpóiis-aNSSi;iit6-tó-nvàTirià."ìurry.

The constants of these stations follow.

REVISED

JANUARY I. 1935

Central Station
rock, with inclu-

PASADENA SEISMOLOGICAL LABORATORY
O : 34" 08.9' N., l, : 118" 10.3'W., h:295 -., Rffi:ttr5i"1!3T*d*Jl1rr,rtt.
Apparatus: horizontal-component torsion seismometers with electromagnetic damping and opticalrecording. ( Cf .Bull.Seis. Soc.Am.,XV,I,lg?5) .

Instruments, and Constants (approximate);

T" V h

N-S 0.8 sec. 2,900 0.8-0.9

E-W a3 (a 5a

E-W 6 sec. 800 0.8-0.9

Seismometers with electromagnetic. damping and galvanometric-optical recording.(Cf.Bull.Seis.Soc.Am.,XXII,156,1982) .

Horizontal: inertia-mass 100 kg. T":0.b sec. h:1.
galvanometer: Tr:14 sec. h:1.

Vertical: inertia-mass 100 kg. T":1.0 sec. Damping critical.
galvanometers: (1) îr:0.2 sec. h:4.

(2) T1:10 sec. h:1.
The constants oJ the short^-period instruments do not .undergo any significant changes. Theconstants of the instruments of 

-longer period will be given from tíme td tiù-e w'fren deviations fromthe values given are significant.
Experimental seismographs of various kinds are in process of development from time to time,and are used for intervalÉ oÎ variable auraiion 

- 
inio"m!ìion concerning these will be given whenneeessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping
recording;
Instruments and Constants (approximate) ;

and optical

lr"
N-S | 0.8sec. 2,800

al

h

0.8-0.9

E-W | " aa

one vertical component seismometer with galvanometric-optical recording;

inertia-mass 100 kg. T.:1.0 or 0.5 sec. Damping critical or slightly less;

galvanometer: Tr:Q.2 sec. h:4.

The Station Constants follow.

Coórdinates are geodetic positions referred to the North American Datum.

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

Riverside Seismologic Station
O: 33o 59.6'N., l,: 117" 22.5'W., h :250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
O : 34o 26.5'N., l,: 119' 42.9'W., h : 100m. approx., Heavy, boulder-laden alluvium.

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

Tinemaha Seismologic Station
(D: 37' 05.7'N., l. : 118" 15.5'W., h : 11"80 m. approx., Basalt.

Haiwee Seismologic Station
O :36' 08.2' N., l,: 117' 57.9'W., h : 1L00 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna
tional practice. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adontedtional practice. For 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 witho
index or subscript, as no attempt will be made in these bulletins to distinguish between E P*, and P
although such complications are often clearly indicated and are the subject of study.

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

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

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

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

Mount Wilson Seismologic Station . MW

ut
nt

R
SB
IJ
T

P
Pu

P
PX

Riverside Seismologic Station .

Santa Barbara Seismologic Station .

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

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



BULLETIN
The SEISMOLOGICAL LABORATORy, pasadena, California, is maintained and onerated bvthe Carnegie Institutio1 gf Washingtgn and'the California InstitúÈ;i f;;d;ÈcfirT;b;;"'-tive undertaki!.q. This laboratory is-the central station ota còtirii-nat;a sr;fi: nn*iiiàrvitàii":^in southern California are maintained and operated as follows: At the ùéùnf Wilún ó6;;;r-;;;on Mount wll.ol (a^Depagmgnt cf the cainegiefnstituiion or waÀrri";îó;i; ;;'ff;;;í,i;^irrl?_òperation with the Cltr of Riverside)_; ?t SanTa Barbara (in òotipérati-"ì iiíth'îft" $;t, -Bà;b;

Museum of Natural Hikory) ; ?t )a'úUa (i;_coOpei,atión'wittr fire Scii'ppi,,l".titution of Ocean_osraphv of the University of California); at Tineinaha, uld 4 ";t^*_*;-f 
ti,;ó;;il^Vrrrév"iiiicoóperation with the Department of waúer and power oî itré Òity ói t ! engàrest.

TIME: At all these stations the minute-marks on the seismograms are coórdinated direclvbv means of auxiliary records written at each statlón ón wtriótr t:trE-;fi"6;;;i;ài.*"i.Ji'r'à"rtà
closely parallel with recorded dot-and-dash. raàiòiuiég*ilt ic signals sent in ordinary course from apowerful transmitting station-. This permits aireclEó"iututùn-ii-Itr" 

"iiiii,iéàarks at all the sta-tions of the group at practically all times with an accd;t ;f """ .ó;j;;d'' usualty of one-fifthsecond.

Standard time is determined at Pasadena by cg-rypqring the station clock with automaticallyrecorded radio time signals, sent from AnnapoÍis fwSsl, tlree-tó niàTiÀàs-'à.rry.

The constants of these stations follow.

SE ISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WA.SHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA

SEISMOLOGICAL LABORATORY

REVISED

JANUARY T. T935

Central StationPASADENA
o : 34o 08.9'N., l. : 118' 10.3'W., h:2s5 -., 3Bi:t""rX";J,|3T*u*J3f,'rt 

rock, with inclu-

Apparatus: horizontal-component torsion seismometers with electromagnetic damping and opticalrecording. (Cf.Bull.Seis.Soc.Am.,XV,l,1^g?5) .

Instruments, and Constants (approximate) ;

Tolvltt
N_S 0.8 sec. | 2,800 | O.g-o.g

E-W aa aa

E-W | 6sec. I goo I o.s_o.g

Seismometers with electromagnetic. damping and galvanometric-optical recording.(Cf.Bull.Seis.Soc.Am.,XX[,1bò', 1 gB2 ) .

Horizontal: inertia-mass 100 kg. T.:0.b sec. h:1.
galvanometer: Tr:14 sec. h:1.

Vertical: inertia-mass 100 kg. To:1.0 sec. Damping critical.
galvanometers: (1) Tr:0.2 sec. h:4.

(2) T1:10 sec. h:1.
The eonstants of the short-period instruments do not undergo any significant changes. Theconstants of the h-lill_glls_of ionger period *ìii u" éir]èi from time to timè when deviations fromthe values given are significant.
Experimental seismographs of various kinds 4re in process of development from time to time,and are used for intervals oÎ variable aoiuiiàt"- l"io"'itíxìon concerning these will be given whennecessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:

Apparatus: two horizontal-component torsion seismometers with magnetic damping
recording;
Instruments and Constants (approximate) ;

and optical

î"

N-S 0.8 see. 2,800

aa

0.8-0.9

E-W | ,,

one vertical component seismometer with galvanometric-optical recording:;

inertia-mass 100 kg. T,:1.0 or 0.5 sec. Damping critical or slightly less;

galvanometer: T.:Q.2 sec. h:4.

, The Station Constants follow.

Cotirdinates are geodetic positions referred to the North American Datum.

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

Riverside Seismologic Station
O:33" 59.d N., l,: 117' 22.5'W., h - 250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
O: 34'26.5'N., l.: 119" 42.9'W., h : 100m. approx., Heavy, boulderladen alluvium.

La Jolla (Scripps Institution Seismologic Station)
Q :32" 51.9 N., l. : 117" L5.2'W.,h :7.7 m. approx., Consolidated detrital material.

Tinemaha Seismologic Station
(D : 37' 05.7'N., l, : 118'15.5'W., h : L180 m. approx., Basalt.

Ilaiwee Seismologic Station
Q : 36" 08.2'N., l, : 117' 57.9'W., h : 1100 m. approx., Loosely cemented tuff.

SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tional practice. For the phases of deep-focus earthquakes the notation of F. J. Scrase is adopted.
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 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 . Pn

For instruments of different period analogous notation will be employed.
For routine instruments, galvanometer period 0.2 second P

For routine instruments, 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
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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MONTHTY BUIIETIN OF THE SEISMOLOGICAT TABOMTORY

CA.RNEGIE INSTITUTION OF WASHINGTON
CALIFORNIA INSTITUTE OF TECHNOLOGY

Earthquake investigation by the Carnegie Institution of Washington was begun in south-
ern California in 1921. fnstrumental 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 \ilas continued, with numerous interruptions and many changes
in the instrumental assemblies. During this interval, notwithstanding these conditions, many
interesting and valuable records of earthquakes were secured.

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

In October, 1926, the first of the routine auxiliary stations was established at Riverside,
California. Others were put in operation at Santa Barbara in llIay, Lg27; at La Jolla in May,
1927 ; on Mount Wilson in April, t928; at Tinemaha, and at Haiwee, in Septembeq t929. All
these stations are in southern and southeastern California. At all of them the Seismological
Laboratory acts in coóperation with the local agencies named in the following Bulletin.

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

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

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

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

:,f
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SE ISMOLOG ICAL LABORATORY
CARNEGIE INSTITUTION OF WASHINGTON
CI\LIFORNIA INSTITUTE OF TECHNOLOGY

22O NORTH SAN RAFAEL AVENUE

PASADENA. CALIFORNIA REVISED

JANUARY T. 1935

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

the Carnegie Institgtion 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 Mounf Wilson Observatory
on Mount Wilson (a Department of the Carnegie Institution of Washington) ; at Riverside (in cd-
óperation with the City of Riverside) ; at Santa Barbara (in coóperation with the Santa Barbara
Museum of Natural History) i 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
b-y m-eans of_auxiliary records written at each station on which the minute-marks are registereà
closely parallel with recorded dot-and-dash radioteleg:raphic 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 ftom Annapolis (NSS), three to five times daily.

The constants of these stations follow.

PASADENA SEISMOLOGICAL LABORATORY Central Station
(D : 34o 08.9' N., l. : 118" 10.3'W., h:295 -., 3i:ltt"r1"*1|3T*."J3f,'rf 

rock, with inclu-

Apparatus: horizo-ltal-componeat tor^sion seismometers with electromagnetic damping and optical
recording. (Cf.Bull.Seis.Soc.Am.,XV,1,1925).

Instruments, and Constants (approximate) ;

To V h

N_S 0.8 sec. 2,800 0.8-0.9

E-W aa aa aa

E-W 6 sec. 800 0.8-0.9

Seismometers with electromagnetìc damping and galvanometric-optical recording.
(Cf .Bull.Seis.Soc.Am.,XXII,156,19B2 ) .

Horizontal: inertia-mass 100 kg. T":0.5 sec. h:1.
galvanomet€r: Tr:14 sec. h:1.

Vertical: inertia-mass 100 kg. To:1.0 sec. Damping critical.
galvanometers: (1) Tr:0.2 sec. h:4.

(2) T1:10 sec. h:1.
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 tlme to tim-e wtren Awiatl-ofJ fio-
the values given are signiflcant.

_ Experimental-seismo-graghs o! -v-arious kinds are in process of development from time to time,
and are used for intervals of variable duration. Informàtion concerning'these wiit Ue-giv* ;È;
necessary.



AUXILIARY STATIONS

Each of the auxiliary stations has equipment as follows:
Apparatus: two horizontal-component torsion seismometers with magnetic damping

recording;
Instruments and Constants (approximate) ;

and optical

one vertical component seismometer with galvanometric-optical recording;
inertia-mass 100 kg. T":1.0 or 0.5 sec. Damping critical or slightly less;
galvanometer: Tr:Q.l sec. h:4.

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

Mount Wilson Seismologic Station
O : 34o 13.1 N., l, : 118" 03.4'W., h:1742 m., Weathered granite.
Riverside Seismologic Station
O:33'59.1 N., l.: 117' 22.5'W., h:250 m. approx., Weathered granite.

Santa Barbara Seismologic Station
o:34" 26.5'N., l,:119" 42.9'w., h: 100m. approx., Heavy, boulderJaden alluvium.
La Jolla (Scripps Institution Seismologic Station)
O : 32" 51.8 N., l, : 117' t5.2'W.,h:7.7 m. approx., Consolidated detrital material.
Tinemaha SeÍsmologic Station
(D : 37' 05.7 N., l, : 118'15.5'W., h : 1180 m. approx., Basalt.

Ifaiwee Seismologic Station
(D : 36' 08.2'N., l, : 117' 5?.9'W., h : 1100 m. approx., Loosely cemented tuff.
SYMBOLS AND NOTATION: in general the symbols and notation conform with the usual interna-
tioTal pra_ctice.. For the phases of deep-focu!. 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 P*, and P o,
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 . . . pn

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

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

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