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INTRODUCTION

Each issue of the Bulletin includes determination of epicenters,
origin times, magnitudes, and other information available at the time
of writing, for earthquakes in northern California and adjoining areas.
Recorded arrival times of seismic waves are tabulated only for the

major earthquakes in the local area and for teleseisms.

Information items regarding the seismographic stations which
comprise the Berkeley network are repeated in each issue. Information
of a general nature, such as the Modified Mercalli Intensity Scale,

will be found only in the first number of each volume.
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THE BYERLY SEISMOGRAPHIC STATION (BKS)

Equipment of a WWSS station began operating in a newly constructed

tunnel east of the main campus on June 8, 1962.
Laboratory, are about 0.8 km away. The

part of the Lawrence Radiation

tunnel was cut into the upper part of the Claremont Form
n consists of thin layers of cherty material alternating

age, this formatio
with shale.

A plan of the tunnel is shown in the diagram.

of reinforced concrete with no isolation from
A ventilating and dehumidifying system is connected

perature is stable.
to all rooms.

The short-period world-wide standard instruments are o
of 25,000 at 1 sec and the long-period standard

gnification of 3,000 at about 15 sec.

approximate magnification
instruments with a peak ma

The closest buildings,

ation. Of Miocene

Piers are constructed

floor and walls. The tem—

perated with an

On March 20, 1964, the Regents of the University of Ccalifornia named

this station the "Byerly Seismographic Station" in recognitio

of Professor Perry Byerly.

*Mr. Roy Miller has replaced Mr.
1968.
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George Mitchell who retired in September

HIST
STORY OF THE UNIVERSITY OF CALIFORNIA STATIONS

“The SE‘.lSmO y p
1enCE, one Of

which is that accordi
rding to the available records they were the f
e first seis-

2 - . Fl

continuously from thei i
heir founding to the present day, with im
s provements in

instrumental equi i
quipment from time to time as the develo
and opportunity have permitted PN

Se era y
b 1ng! L] a d

(;[ay ear Il ‘(II}k_ a I)Elso[lal ltltEIesl in a](i[[l one or l)(}‘ il, Slal lons to ()I)lalll
g
.

their own b
est and most modern types of instruments."

g

America, Vol. 32
» No. 3, pp. 205-229, 1942, 1In this paper may be f
e found

a detailed acco
L. unt of the development of the Berkeley stati f
allation of : ions from th
M ; the instruments (the first earthquake kn i
ount Hamilton was on April 24, 1887) to 1942 own recorded at

C . - ]967 I

1950, Professo
r Perry Byerl i
y was appointed Direct
or by the Regents; h
;5 he had

been in char e of in i 9
"4 instruction and research since 1 25 Profe B
. SS50Tr ruce A,

Bolt was a i
ppointed Director in 196
3. Since 1960
, the stations ha
ve

S . . E . R . S d s d h [:a I nia
] f

Department
of Water R
esources. A telemetry network of eleven stati
ons in

CEntIal Callfo 1la recor dil!g on i 1 IIII, alld Ill,ag“e! 1C tape ow ]}e ed
rn ’
3 l1s n o] rat
COP]—ES Of rECOrdS | rom i e e Ir 1 I
u e rv (8] are ava —

3 E Wlth response {.}l Cte 1C 8] Ie(llles t() tlle Dlrect L



@Uona\ From the ISC collection scanned by SISMOS

Seismological
Centre

Station

Berkeley
(Haviland)

Berkeley
(Strawberry)

Mt. Hamilton
Fresno
Mineral
Arcata
Manzanita

Lake

San Andreas
Geophysical
Observatory

Concord
Paraiso

Llanada

Priest

Oroville
Jamestown

Granite
Creek

Pilarcitos
Creek

STATIONS IN OPERATION:

JANUARY - JUNE 1967

Present Auspices and
Date Established

North West Elev.
Latitude Longitude Meters
37¢ 5914 1228 15!6 81
37° 5216 122° 1451, . 276
37° 2015 121° 38!5 1282
36° 46!'0 119° 4718 88
40° 20Ly 121° 36!3 1495
40° 5216 124° 0415 59
40° 3212 121° 33!'7 1800
367 4519 1219 26.7 350
37° 5811 122° 0413 36
36° 1919 1212 2212 363
36° 37:0 120° 5616 475
36° 08:5 120° 39!9 1187
39° 3313 1:21° 3030 360
37° 56.8 120° 26:3 457
379 0128 121° 59:8 122
37° 30:0 122" 2219 91

Foundation
Material Symbol
Franciscan BRK
sandstone
Claremont BKS
shales
Franciscan MHC
formation
Alluvium FRE
Volcanic MIN
flow
Sandstone ARC
(loose)
Volcanic MLC
tuff
Granite SAO
Alluvium CNC
overlying
Franciscan
Granodiorite PRS
Alluvium LLA
overlying
sandstone
Greenstone PRI
(basic
metamorphic)
Granite ORV
Metamorphic  JAS
(serpentine)
Granite GCC
Granodiorite PCC
(weathered)

Univ. of California,
1887

Univ. of California,
1962

Lick Observatory,
1887

Fresno City College,
1935

National Park Service,

1938

Humboldt State Colleg
1948

National Park Service
1956

Transferred from HRC
July 11, 1966

Diablo Valley College
1960

Paraiso Hot Springs,
1961

Charles McCullough
Ranch, 1961

Federal Aviation
Agency, 1961

Department of Water
Resources, 1963

Department of Water
Resources, 1964

Kenneth McCullough,
Santa Cruz, 1965

gare Ranch, 1965

Station

STATTON INSTRUMENTATION

January - June 1967

Type of Instrument

BRK

BKS

SAO

CNC
GCC
PRS
LLA
PRI
JAS

PCC
ORV

Benioff 100 kg
Benioff 100 kg
100X torsion

4X torsion
Press-Ewing
*Press-Ewing
Press-Ewing, ULP

Benioff 100 kg
Sprengnether
Wood-Anderson torsion

#*Benioff 14 kg
Wood-Anderson torsion

Sprengnether moving coil

Benioff 100 kg
Wood-Anderson torsion

Benioff 14 kg
Wood-Anderson torsion

#Benioff 14 kg
#iSprengnether 0.70 kg

#*Willmore
Benioff 100 kg
#*Willmore
#*Willmore
#Benioff 14 kg
#*Benioff 14 kg

Benioff 100 kg
#*Benioff 14 kg

#Benioff 14 kg

Benioff 100 kg
Geotech moving coil

T
o Tg
sec sec
1.0 0.2
1.0 8.0
0.8 -
0.8 -
15 30
30 Broad band
45 300
1.0 0.75
15 100
008 =
1.0 0.2
0.8 -
2.0 2.0
1.0 0.4
0.8 -
1.0 0.2
0.8 -
1.0 (). 2
6.8c/s 20c/s filter
3.0 0.2
1.0 0.2
3.0 0.2
3.0 052
1.0 0.2
1.0 0.2
1.0 0.75
1.0 0.2
1.0 0.2
1.0 Q.75
20 100

Component

ZNZZNN
= =

N45°E

:DZZ
[a Bl |

= =

™~

W
=i

# Siegnal
g s telemtered to Berkeley via leased telephone lines

* Sign
gnals recorded on magnetic tape at Berkeley.

45°W, N45°E, Z
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Extent
of Cut

to upward trace motion on the Seismogram when it ig Ooriented go that time it
increasesg from left to right. op all vertical Component (z) instruments, -Qow“

Relative magnification curves of instrumentg recording through the tele-
Meter system are listed on the following Pages. Absolute magnification may
be obtaineq by use of calibratiop Pulses recordeq daily frop each tele-

Tape-recorded long-period Seismometerg (BRK): 0On Pages 143 anqd 144 are Chert and Shale
given the frequency response curves, amplitude and phase, fop the Pregg-
Ewing long-periog sei

lsmometers which Tecord on magnetie tape at BRk,

-~

All paper P
at point B, ip order to scale the paper records at the Particular amplifier Dolomitic
Settings, The Seismometersg record motion ip the vertical, N45°W, ang Sandstone

N45°g directiong,
-~

Paper o
Record £
Recorder

Tape
System

Adit
Phase curve: Phase of voltage at tape system terminals with respect to (Tunnel)

ground displacement; versus frequency of earth displacement. N

5 feet

GEOLOGIC SECTION

LP Recorder SPIF%F?’TE]NVMHWW\IFW D Console

\71': Cai-Jle in Conduit ARG | ME[

= ;
Conduit
ST Cable In
Galvos

SEISMOLOGY TUNNEL
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MODIFIED MERCALLT INTENSITY SCALE OF 1931
(Abridged)

Addendum

I. Not felt except by a very few under specially favorable circumstances,

Bulletin of the Seismographic Stations (I Rossi-Forel scale.)

Vol. 36, No. 3, p. 201 )
II. Felt only by a few persons at rest, especially on upper floors of build-
i Arrival times for the Truckee earthquake of September 12, 1966 at ings. Delicately suspended objects may swing. (I to II Rossi-Forel scale.)

16041™ GCT. III. Felt quite noticeably indoors, especially on upper floors of buildings,

but many people do not recognize it as an earthquake. Standing motorcars
may rock slightly. Vibration like passing of truck. Duration estimated.
(III Rossi-Forel scale.)

(cf., p. 152 of the same volume.)

BKS Sept. 12 16-41-39.0 ¢ 42 08
IV. During the day felt indoors by many, outdoors by few. At night some

PRI 16-41-55.0 awakened. Dishes, windows, doors disturbed; walls make creaking sound.
Sensation like heavy truck striking building. Standing motorcars rocked

JAS 16-41-28.0 _ noticeably. (IV to V Rossi-Forel scale.)

MHC 16=41=42.1 V. Felt by nearly everyone, many awakened. Some dishes, windows, etc. broken;
a few instances of cracked plaster; unstable objects overturned. Disturb-

MIN 16-41-28.1 ances of trees, poles, and other tall objects sometimes noticed. Pendulum
clocks may stop. (V to VI Rossi-Forel scale.)

ARC 16-41-54.9 VI. Felt by all, many frightened and run outdoors. Some heavy furniture moved;
a few instances of fallen plaster or damaged chimneys. Damage slight.

FRE 16-41-57.1 (VI to VII Rossi-Forel scale.)

LLA 16-41-48.2 VII. Everybody runs outdoors. Damage negligible in buildings of good design and

L construction; slight to moderate in well-built ordinary structures; consider-
PRS 16-41-53.3 able in poorly built or badly designed structures; some chimneys broken.
' Noticed by persons driving motorcars. (VIII Rossi-Forel scale.)

GCC 16-41-53.3 VIII. Damage slight in specially designed structures; considerable in ordinary
substantial buildings with partial collapse; great in poorly built struc-

CNC 16-41-37.0 tures. Panel walls thrown out of frame structures. Fall of chimneys,

factory stacks, columns, monuments, walls. Heavy furniture overturned.
SAO 16-41-48.0 Sand and mud ejected in small amounts. Changes in well water. Persons

driving motorcars disturbed. (VIII+ to IX Rossi-Forel scale.)
PCC 16-41-44,2

IX. Damage considerable in specially designed structures; well-designed frame
structures thrown out of plumb; great in substantial buildings, with partial
collapse. Buildings shifted off foundations. Ground cracked conspicuously.
Underground pipes broken. (IX+ Rossi-Forel scale.)

X. Some well-built wooden structures destroyed; most masonry and frame struc-
tures destroyed with foundations; ground badly cracked. Rails bent.
Landslides considerable from riverbanks and steep slopes. Shifted sand
and mud. Water splashed (slopped) over banks. (X Rossi-Forel scale.)

XI. Few, if any, (masonry) structures remain standing. Bridges destroyed.

Broad fissures in ground. Underground pipelines completely out of service,
Earth slumps and land slips in soft ground. Rails bent greatly.

XII. Damage total. Waves seen on ground surfaces. Lines of sight and level
distorted. Objects thrown upward into air.
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PART 1.

LOCAL EARTHQUAKES IN NORTHERN CALIFORNTA, NEVADA,
AND OREGON

This section includes information on earthquakes in northern California
(including adjacent offshore areas) and in adjoining sections of Nevada and
Oregon which were well enough recorded at the U.C. stations (sometimes
complemented by data from neighboring stations) to permit determination of
the epicenter. For the sake of completeness, in cases where these data are
not sufficient to determine acceptable epicenters the preliminary epicentral
data of the USCGS are quoted. Latitude and longitude of each epicenter and
the corresponding date and origin time are tabulated in the following list;
epicenters are also plotted on one or both of the two maps immediately
following the list.

For the entire northern California region, every effort is made to list
all earthquakes of Richter magnitude 3.0 and above, but it is likely that
some such shocks have been omitted because the available seismographic data
were inadequate for epicenter determination. Within the limited region
covered by the map of the central Coast Ranges of California, locatable
shocks of magnitude 2.5 and over are included in the tabulation and plotted
on the map. Shocks of magnitude 3.0 and over occurring in the limited
region are plotted on both maps. Shocks of magnitude less than 3.0 in
northern California (and less than 2.5 in the central Coast Ranges) are
tabulated only if reported felt or if of special interest for some other
reason. Identified artificial earthquakes (explosions) ordinarily are not
tabulated.

Epicenters are located by a CDC 6400 computer program. Information on
Version I of this program may be found in "Computer Location of Local
Earthquakes within the Berkeley Seismographic Network" by Bolt and Turcotte,
published in Computers in the Mineral Industries, Part 2 (George Parks,
Editor); Stanford University Publications, Geological Sciences, Vol. 9,

No. 2, pp. 561-576, 1964.

Explanation of the Table:

Map No. for each epicenter corresponds to the number plotted beside
that epicenter on the maps. Epicenters without numbers lie outside the
area of the map. The underlining of a map number in the table indicates
that one point on a map has been used to represent more than one earth-
quake in the table.

Date and Origin Time are given in Greenwich Civil Time (GCT). Sub-
tract eight (8) hours to convert to Pacific Standard Time (PST).

M is the Richter magnitude of the earthquake as determined from the
maximum trace amplitudes recorded for the shock by standard Wood-Anderson
torsion seismographs. The magnitudes of earthquakes for which these maxi-
mum trace amplitudes are too small are determined from Benioff seismograph
trace amplitudes.

17

h is the focal depth given to the nearest kilometer or by the fol-
lowing ranges: a, 0-5; b, 6-10; ¢, 11-15; d, 16-30 km. A letter R
following the estimated depth implies that depth has been restrained to
that value. :

No. of Stas. is the number of stations used by the computer program
or used for constructing arcs in locating the epicenter.

The quality of the solution is partially reflected by the listed
number of stations. The highest quality locations are given to the
nearest minute in latitude and longitude and to the tenth of a second
origin time. Poorer quality locations are given to the nearest tenth of
a degree in latitude and longitude, to the nearest second in origin time,
and are denoted by an asterisk.

Under Remarks will be found a short descriptive location of the
epicenter, usually relative to a point named on the map. Information on
small foreshocks and aftershocks is sometimes included under Remarks but
when numerous foreshocks or aftershocks accompany a large earthquake, a
separate tabulation may be included following the main list of local shocks.

Information on maximum intensities of shocks reported felt is also
included under Remarks. Reports on felt earthquakes may be obtained from
the Seismological Field Survey of the U.S. Coast and Geodetic Survey,
which publishes a more complete summary in "Abstracts of Earthquake
Reports for the Pacific Coast and Western Mountain Region". This regu-
lar quarterly publication may be obtained from the District Officer, San
Francisco District, Coast and Geodetic Survey, 121 Customhouse, San
Francisco, California 94126, or from the Director, U.S. Coast and
Geodetic Survey, Washington Science Center, Rockville, Maryland 20852.
Intensities given in Roman numerals are assigned by the Coast and

?godetic Survey and based on the Modified Mercalli Intensity Scale of
Sl
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Map Date Origin Time Latitude Longitude Magni- No. of
EARTHQUAKES IN NORTHERN CALIFORNIA, NEVADA, AND OREGON No. 1967 (8.C.T.) North West tude K SEas. Ratiaika
%23 Feb. 08 09-37-53 4122 12324 4.0 OR 11 70 km NE of Arcata,
Map Date Origin Time Latitude Longitude Magni- No. of 3 g 1 ; )
No. 1967 (G.C.T.) North West tude h Stas. Remarks 24 Feb. 09 15-29-13.0 36° 50!9 121° 35!4 2.5 a 9 S of Gilroy.
[ #—1—JFans—05—12-15-23 3733 11625 4.0  33R USCGS location. %25 Feb. 11 15-15-21 3705 11824 3.5 OR 8 15 km N of Bishop.
e : : . e - S Nevada. &
’ 26 Feb. 12 23-41-18 3924 1207%1 3.0 OR 9 Near Truckee,
2 Jan. 08 12-14-56.3 39° 35!8 122° 5417 2.9 OR 5 ©NE of Willits. :
%27  Feb. 14 - 01-08-27 3734 11624 3.9 33R / USCGS location.
3 Jan. 08 23-03-50.9 35° 5318 120° 24!9 2.8 OR 8 35 km SE of PRI. A -
' 24 Feb. 18 01-33-24.3 36° 50!0 121° 35!5 2.5 a 9 W of Hollister.
4 Jan. 09  23-18-59.5 35° 52!0 120° 03!8 3.1 d 9 SE of Coalinga. =
%28 Feb. 23 20-30-23 4023 12320 3.4 OR 5 8 of Weaverville.
5 Jan. 10 10-28-23.4 39° 28!2 120° 09!9 4.0 a 12 - Near Truckee. Fel
r * Feb. 24 02-26-31.5 4025 12623 3.1 OR 7  0ff Cape Mendocino.
* 6 Jan. 11  20-01-03 4027 12583 3.3 OR 9 Off Cape Mendocino.
* Feb. 24 10-17-13 3625 11620 3.2 OR 4 Calif.-Nev. border.
* 7 Jan. 12 06-10-36 3678 11820 Sedl OR 7 Near Lone Pine.
29 Feb. 25 02-00-32.8 36° 53!0 121° 38!'3 2.8 a 9 S of Gilroy. Felt
8 Jan. 14 09-42-37.4 36° 59!9 121° 4315 2.7 ¢ 9 West of Gilroy. in Aromas (IV) and
in the vicinity of
9 Jan. ‘15 23-26-24.5 37° 27:2 118" 38i3 3.8 OR 11 Near Bishop. USCG San Juan Bautista.
Felt at Long Valle o - )
Dam and Independen *30 Feb. 25 07-20-15 3973 11776 3.5 OR 5 W of Austin, Nev.

i Ca'lfornis. IntenSuussi Feb. 25 15-52-07.5 40%h 12392 4.1  OR 7 SW of Weaverville.

Felt in Arcata and

10 Jan. 16 01-54-52.3 37° 24!0 118° 28!9 3.5 s~ a 10 Aftershock. Salyer. Intensity IV.
WA o w5, M X o 11623 3 iR 11 Neas Bishiog. Fel 32 Feb. 25 21-33-47  40° 20" 124° 18' 3.3 c 7 65 km SW of Arcata.
Felt at Petrolia.
12 Jan, 47 11-13-54.6 36° 36!3 121° 15!0 2.5 a 8 West of LLA. *33 Feb. 26 13-51-57  40°1 12128 s OR 5 30 km SW of Mineral.
13 Jan. 21  01-20-01.2 36° 47!0 120° 49!0 2.5 2R 7 NE of LLA. 34 Feb. 26 15-17-53.9 36° 28!1 121° 03!7 2.5 a 9  SW of LILA.
%14 Jan. 25 18-15-45 39°3 118°0 3.7 OR 9 East of Fallon, N 35 Mar. 01 14-07-35.0 36° 47!1 121° 33!6 2.6 a 9 Near Hollister.
15 Jan. 28 00-01-22.4 36° 54!7 121° 30!5 3.0 a 8 NW of Hollister. *36 Mar. 02 07-11-02  40°2 12421 4.0 OR 13 30 km NW of Garber-
ville. Felt in
16 Jan. 28 09-27-38.3 36° 38!8 120° 49!4 3.4 b 8 10 km E of LLA. Petrolia, Eureka and
Scotia. Maximum
17 Feb. 01  13-55-54.1 35° 42!2 120° 24!3 3.0 a 8 NE of San Luis Ob intensity V.
Mar. 02 14-12-50. o ' ° 3
18 Feb. 01 23-21-29.9 36° 37!9 121° 17!6 2.5 a 8 20 km SE of SAO. e 90 AT S6E &3 U0k 1% 5B oF Lens Pl
=2 Felt in southern Inyo
19 Feb. 03 15-35-08.1 39° 3116 122° 08!6 3.4 a 9 SW of Chico. i Sl
tensity V. After-
20 Feb. 05 07-36-23.3 36° 47!5 122° 07!4 2.6 a 8 Monterey Bay. fiel LeFS vl s
" about 14-20.
%21 Feb. 06 14-24-32  40°3 12425 3.8 OR 6 Off Cape Mendocin 7 Mar. 05 21-30-44 3922 11727 3.7 OR 5 SW of Austin, Nev.

*3
22 Feb. 07 21-59-58.6 36° 54!2 121° 43!3 3.1 b 8 SE of GCC. Mar. 06 05-28-33  40°8 11926 3.5 OR 8 NW of Gerlach, Nev.
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Map Date Origin Time Latitude Longitude Magni- No.

No. 1967 (G.C.T.) North West tude h Stas. Remarks
39 Mar. 07 02-40-59.3 36° 50:4 121° 27:7 2.2 a 7 Near Hollister. Fel
40 Mar. 10 06-28-48.9 37° 09!8 121° 32!8 2.7 a 9 20 km SE of MHC.

41 Mar. 10 12-45-36.5 38° 4817 124° 01!6 3.0 b 8 Off coast, Pt. Areng

*42 Mar, 11 15-53-58 3729 11826 3.2 OR 5 60 km S of Hawthorne
43 Mar. 13 21-59-48.4 36° 00!6 120° 36!6 3.1 c 8 15 km S of PRI. Fel

in San Miguel, Indig

Valley and Ranchito

Canyon. Intensity 1
44 Mar. 14 09-23-55.4  36° 4510 121° 15!7 2.7 b 9 15 km NE of SAO.

18 Mar. 14 13-56=03.4 36" 3715 I121* 1718 2.5 a 8 20 km SE of SAO.

24 Mar. 15 16-48-17.4  36° 49!8 121° 3517 2.7 a 9 20 km W of Holliste
45 Mar. 21 02-24-28.3 36~ 1207 120% 5013 2.8 b 8 17 km NW of PRI.

*46 Mar., 22 14-59-26 4152 12429 4.2 OR 12 75 km NW of Arcata.
47 Mar. 23 11-39-56.4 36° 09l6 120° 10!5 3.0 d 5 20 km E of Coalinga
48 Mar., 26 05-36-39.0 36° 4614 121° 16!9 2.5 b 8 Near SAO.

%49 Mar. 28 12-23-56.5 3723 11823 3.9 OR 11 Near Bishop.

50 Apr. 05 15-44-53.7 37° 22!3 121° 43!2 2.5 a 9 Near MHC.

*51 Apr. 06 01-05-47 3671 11878 3.5 OrR 10 100 km ESE of Tulari
Felt at Lindsay and
Springfield. Max.
intensity IV.

52 Apr. 08 00-30-27.5 37° 19:!8 121° 41!7 2.9 b 17 SW of MHC.

*53 Apr. 10 03-21-37 4078 12525 3.7 OR 8 O0ff Cape Mendocino
54 Apr. 13 09-06-42,5 36° 09.:5 120° 48l6 2.7 b 8 13 km W of PRI.

*55 Apr. 13 18-11-40 3823 11893 3.8 OR 9 40 km SE of Hawtho

Nev.

*56 Apr. 19 19-56-30 37:0 11728 3.0 OR 7 50 km NE of Lone P
*57 Apr. 20 22-27-43 3628 117%4 3.6 OR 8 ENE of Lone Pine.
58 Apr. 21 17-04-21.6 36° 4613 121° 1414 2.7 a 8 17 km SE of Hollis!
59 Apr. 22 16-39-45.1 36° 3619 121° 16!2 3.4 b 11 18 km SE of SAO.

at Paicines. Intel

sity IV.

Map

No.

*60
61

62

*63

*64

65
*66
67

*68

*69
*70

%71

*72

~ NN
e e

%74

*75

*56

77

21

Date Origin Time Latitude Longitude Magni- No. of
1967 (G.C.T.) North West tude h Stas.

Apr. 26  09-27-56  36%9 11820 3.0 OR 6
Apr. 27 07-23-07.6 36° 45!8 121° 32!4 2.7 a 9
Apr. 28 02-36-15.0 37° 18!1 122° 04!9 2.8 a 9
Apr. 28 12-57-41 3723 11826 4.0 OR 12
May 03  02-46-37 4026 12429 3.4 OR 7
May 05  09-32-04 4025 12795 4.2 OR 8
May 15 23-19-09.4 36° 55!6 121° 38!1 2.6 a 9
May 17  18-11-52 3923 11920 3.0 OR 6
May 17  14-16-52.2 35° 51!2 120° 44!2 3.0 a 6
May 18  22-41-37 3828 11727 3.3 OR 5
May 22  13-48-13.5 3792 11796 3.6 OR 6
May 23  17-19-06  39°3 11799 3.3 OR 6
May 23 17-52-04 3733 11694 3.6 33R

May 23 20-14-07 3792 11624 s 5

May 24  08-36-47.2 36° 32!6 121° 09!7 2.5 a 9
May 24  12-51-30.7 36° 32!7 121° 10!4 2.6 a 6
May 25  05-21-42.6 36° 32!0 121° 09!'1 2.8 a 9
May 25 08-19-58 3829 12420 3.5 OR 14
May 25 22-06-30 3721 11758 3.7 OR 6
May 26  20-51-38.6 36° 53!5 121° 18!3 2.5 b 9
May 29 13-20-18.3 3720 11728 3.2 10R 4
May 30 03-47-28.4 37° 1634 121° 39'8 3.9 b 13

N of Lone Pine.
15 km SW of Hollister.

15 km W of San Jose.
Felt at Cupertino, Holy
City and San Jose.
Intensity IV.

Near Bishop.

0ff Cape Mendocino.
Mendocino Escarpment.
10 km S of Gilroy.
Near Fallon, Nev.

30 km S of PRI.

About 85 km NE of
Hawthorne, Nev.

80 km SE of Bishop.
E of Fallon, Nev.

:/USGGS location.
' Southern Nev.

7-USces Tocation.
Southern Nev.

20 km W of LLA.
20 km W of LLA.
20 km W of LLA.

Off coast of northern
California.

NE of Lone Pine.

10 km NE of Hollister.
SE of Bishop.

Near MHC.
Santa Clara and

Santa Cruz counties.
Maximum intensity IV.



@Uona\ From the ISC collection scanned by SISMOS

22
Seismological
Centre
Map Date Origin Time Latitude Longitude Magni- No. of
No. 1967 (G.C.T.) North West tude _h Stas.
*78 May 30 18-28-12 3837 11753 3.5 OR 4
%79 June 03  03-30-46 3824 1173 3.3 OR 5
*80 June 03 18-53-53 3724 118°6 3.2 OR 7
81 June 03  20-10-53.0 35° 43!5 121° 29!4 2.6 10R 7
* June 05 18-12-42 40292 12720 4.0 OR 10
82 June 06 06-11-38.5 35° 48:9 120° 25!5 3.0 a 10
- * 1 June 07 07-31-18.7 3723 11625 3.5 OR
83 June 11 12-55-48 382 20" 122° 40' 2.6 OR 9
84 June 13 12-54-10.7 35° 48!9 121° 30!6 3.3 a 10
i *85 June 26 15-15-35 3993 12323 3.5 2R 9

Remarks

80 km S of Austin, Ne

N of Tonopah, Nev.
20 km NW of Bishop.

Off coast NW of San
Simeon.

Mendocino escarpment.

40 km SE of PRI.

Felt in southern
Monterey County, Vine

yard Canyon and India

Valley.
sity IV.

Max. inten-—
USCGS locat

SE of Santa Rosa.

Off coast, 35 km NW
of San Simeon.
Near Willits. Felt
over an area of

approximately 1,500
sq. miles of Mendocir
and Lake counties.
intensity VI. Slight
damage in the Redwood
Valley-Ukiah area.
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PART II. REGISTRATION OF EARTHQUAKES

This section tabulates measured arrival times of prominent phases of
earthquakes recorded at selected stations of the seismographic network
operated by the University of California (Berkeley). These stations are
BKS (or BRK if the BKS reading is not clear), JAS, MHC, PRI, MIN, ARC.
Information regarding these stations and instrumentation will be found in
the introductory section of this Bulletin. Earthquakes in the northern
California, Nevada, and Oregon region are included in the following tabu-
lation only if of magnitude 4.0 or over, or if of special interest.

Phase arrival times are G.C.T.
In the column after the P or P' phase arrival time, "C" or "D" indicates

initial compression or dilatation of the ground, respectively, from a wave
of the compressional type.

o
STOCKTON

°
o LIVERMORE
) PALO ALTO

S arrival
after the hour
is recorded at
of the first P

times and arrival times of later phases are given in minutes
of the P or P' arrival time, and seconds. When a later phase
a station, but no P or P' phase, the time in hours and minutes:
or P' arrival at the other stations of the network is printed

62
®
SAN JOSE 50
E ®
3290
T17@ rawmron
S 10
20 8
®

2.2 6.5 GILROY
29¢ %5
3

MONTEREY®

- LANAGS
34 16

o
LOS BANOS

'mnmso
KING CITY®
CAPE 45 FRESNO®
SAN MARTIN 5 .
84e - %
v,
81. p SPEST \‘5

in the P or P' column.

The maximum amplitudes of earth displacement in microns (mu) and periods
in seconds (sec) in the indicated phases are given for the Berkeley station,
BKS, under the BKS phase arrival times. Total horizontal amplitudes combined
from N and E components are designated by "H" (e.g. PH, PPH).

Magnitudes given correspond to the magnitude based on surface waves
(MS). In calculating the published value, body wave amplitudes and periods
of body waves are used to determine MB (body wave magnitude) by:

MB =Q+ 10g10 (A/T),

where A = 1/2 peak-to-peak ground amplitude in microns,

T = period in seconds

Q is the empirically determined function of distance and depth
given by Gutenberg and Richter ('Magnitude and Energy of
Earthquakes'", Annali di Geofisica, 9:1-15, 1956).

The arithmetic average of the available values of Mp for long-period and

i;ort‘Period records of body waves is converted to an equivalent value M,

M. = 1,59 MB - .3.97.

This value is then compared with the value of M_determined from surface
waves of period near 20 seconds. .
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Distances are given in degrees from the Berkeley station, BRK.
USCGS data are listed as a guide at the end of arrival times of the
earthquakes which have magnitude 5 and over or those for which some
core phases have been recorded.

All measurement and interpretation of seismograms (i.e. identifi-
cation of phases, arrival times, directions of initial ground motion,
and ground amplitudes and periods) are done at Berkeley.
the remaining stations in the network other than the six listed are
Requests for additional data or for copies of
seismograms should be addressed to the Director.

Readings from

BKS JAN
PRI
JAS
MHL
IN

PR1 JAN
AS
MIN

BKS JAN

PRI
JAS
MHC
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JAS JAN

PRI JAN
JA S
MHC
MIN

JAS JaN
JAS JAN
BKS JAN

PRI
JAS

ol

ul

01

01

Ol

g1
0l

01
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UNIVERSITY UF CALIFURNIA

SEISMUGRAPHIL STATIONS
BERKELEY, CALIFORNIA 94720
JAN Cl1 THRUOUGH JUWNE 3U 1967

PRELIMINARY REAUINGLS AT
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* PRECEUING ALPHABET INUILATES LUWER CASE
P% IS TO BE READ AS PKP

P GR P? S

OO O0OC

o C

17 G8.7 O 2€6 25 *pP L7 19 *E 17 28
Ld 34 12 LR 37 3o

MICRCN PeERIUJD
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SH 8.7 24
MAG 6«4 DIST Dro 71
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oY e s) IR 02
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OTHER PHASES
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*]
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KMy
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FELT IN GREECE, WESTERN TURKEY AND 1 I35.07.0
BULGARIA. B35 10.0 - ic
BKS MAR 04 22 54 06.2 D 035 09.1.
PRI 22 54 14.0 C USCGS ,
W22 43237 10495, 166.5E5 H= 34 KM, M=5.3
’ =5,
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i SANTA CRUZ ISLANDS. SANTA CRUZ 1SLANUS.
JAS MAR 08 01 44 23.4 C bkS MAR 09 C7 10 54.5 C 21 1C PCP 11 U0 PP 13 57 *E 19 sp
MIN 01 44 22.8 C PP> 44 U4 SS 26 10 L 32 12
LR 35 u6b
BKS MAR 08 0201 16 D "€ .09 U8 R FROM S.h.
i 02 01 25.2 D . MICRCN PER 10U
i 02 01 29.2 C *E 02 50 PL 0.07 V.7
MHC 02 01 23.5 C PP/ 1.3 10
SH 3.3 20
JAS MAR 08 02 24 02.8 C MAXH 4C 34
MIN 02 24 16.8 D MAG 5.6-5.8 DIST VDEG 30
PR 1 07 11 00.3 C
p A LN €7 11 Cl.3 © ®] 11 27 39 &8
JAS MAR 08 04 15 57.3 C RC 07 10 57.5 ¢
L MHC 04 15 52.2 c UsCeS 06 56 3D, ?t 15.).00] lf)anE' H= 33 KM. M=6.0
SANTA CLRUZ 15LANDS.
MAR 08 05 25 44.8 D
A3 RI MAR 09 €8 03 21.5 C
MAR 08 08 25 31.0 C AS G8 03 24.5 C
JAS _ e el 1y 08 03 24.4 C
BKS MAR 09 03 36 41.8 C *E 36 54 PPS USCGS 07 50 58y 10.85, 166.4E, H= 33 KM, M=5.]
R FRCM S.he. SANTA CRUZ I5LANUS.
MICRCN PER 10D
MA XH 1.7 30 RI MAR 09 08 29 03.5 C
I 03 36 43.6 C AS B8 29 6C«% D
Sié 03 36 46.5 C *E 36 56  ¥1 37 43 HC @8 25 0.3 0
MHC 03 36 4l.5 C IN 08 29 05.0 ¢
03 36 45.7 C _ . USCGS  CB 16 40y lUs8BYy L660.4E, H= 40 KM, M=
MR USCGS 03 24 18.5, 10.7S, 166.3E, H= 30 KM, SANTA LKUZ ISLA&uS. ) y M=5.3
SANTA CRUZ ISLANDS. P _
R I & o9 ;: 15 ' *E  Zo 00 ¥E 29 12
05 12 50.6 C _ .
5ii iR 85 05 12 50.8 C £ 12 58 *E 13 22 IN 14 15 44.3 ¥t 15 59
05 12 C *E 13 03 *E 13 24 |
MIN - ; MAR (9 14 18 13.1
8 Favl? S8.6 C -
5 50 39.5 D ) * lg 12
o R 05 50 42.5 O *1 50 57 i 14 18 09.1 ( - :
05 50 42.0 C . AS = : *E 1u 26
RLh USCGS 05 38 14.9, 107S, 166.1Ey H= 33 KM, HC t8 10 08,2 *E 10 20 %I 10 53 x£ 12 0
SANTA CRUZ ISLANDS. S 18 10 c2.2 ¢ “
. SO0 11.3 0O
44 PP 07 46  *E
BKS MAR 09 06 04 25.0 D PP 04 57 18100 BN 15 15 o, ) )
*E 15 40 LQ g2 C ¥t 15 36 PP 17 56  *E 19 ]5
MICRCN Pgilﬂu *E 25 22 PPS 26 04 *E 28 20
PRI 06 G4 43.5 O *£ 07 17 R FROM S.w. 39 24
MHC 06 04 41.3 D PP 07 15 MﬁXH 0.71 2e4
MIN 06 04 42.2 C L, . b 98;71 . 20
06 04 D , . " : 1 PS50 ST Des 81
- USCGS 05 52 19.2, 10.7S,; 166.3E, H= 33 KMg E8l5 05.0
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@Uona\ om the IS(

JAS

MHC
MIN
ARC

JAS

JAS
MIN

JAS

JAS

BKS
PRI
JAS
MHC
MIN

BKS

PRI
JAS
MHC
MIN

BKS
JAS

PRI
JAS
MHC

JAS
JAS
BKS
PRI
JAS

MHC
MIN

BKS

MAR

MAR

MAR

MAR

MAR

MAR

MAR

MAR

MAR

MAR

MAR

MAR

09

09

09
(V)

09

10

10

10

16

10

11

11

64
: ; *»P 15 19 *E 15 24 *E
18 15 08.3 C s 2
18 15 €3.C (
18 15 09.6 C
8 15 03.5 D i _ ) !
: USCGS 18 02 45.7y 10.7S, 166.3E, H= 59 KM, M=
SANTA CRUZ ISLANULS.
18 38 44.5 C *] 39 05
20 44 37.1 C x] 43 59
20 44 28.9 C
21 32 36.2 C
21 34 39.0 ©D
21 37 03.4 C *¥E 22 54 xE 56 12
2 3.0 D
éi ;; 89.3 h] x]1 37 16 xE 37 46
21 37 03.9 ©C
21 37 13.6 C
42 33.8 C
. MICRCN PERIUOD
PL 0.C7 JeT
42 44.1 C
gg 42 39.8 C *E 42 44 x[ 42 59
00 42 37.2 C
0 42 29.5 C
° USCGS 00 31 17.0, 28.7Ny 138.7E» H=490 KMy
BONIN I5. REGIUN. |
01 53 C *E i? 18
01 53 41.9 C ¥E 54 41
10 15 €5.2 C |
10 15 14.2 C *g 15 25
10 15 €9.5 C
10 24 21.7 C
13 24 42.0 C *E 25 92
08 45 46.0 C *E 56 18 *¥E 57 00 LR |
08 45 50.1 O ]
08 45 S51l.7 C *E 46 03 {
08 45 47.9 D
45 52.8 C
S USCGS 08 33 27.4y 1l0.75, l166.2E, H= 49 KMy
SANTA CRUZ ISLANUS.
> *E
2.8 C 56 25 *c 51 22 *E 54 20
14 51 1 e 21
MICRCN PER1OD
PL 0.32 1.5

PRI
JAS
MHC
ARC

JAS MAR
MIN

AS MAR

MIN

AS

BKS MAR
PR [
JAS
HC
MIN

BKS MAR
PR [
AS

MHC

IN

3KS MAR

RI
AS

1HC

KS MaR

12

12

12

13

13

13

L4

0>

SH 5.5 25
MAG 5e2=5.6 LIST DEG 32
14 50 48.3 C *t 50 57
14 50 48.8 C *] 50 59 PCP 54 19
14 50 57T.6 C ¥ bl us8
14 50 C ¥ 51 31 *E 51 38
USCGS 14 44 59.2y 19.1Ny 95.8W, H= 33 KM, M=5.5
VERA CRUZ. 3 PERSUNS INJURED. MODERATE
PRCPERTY UAMAGE AT VERA CRUZ AND
BCCA DEL RIO.
01 33 34.8 L *[ 33 50
Cl 33 17.8 C
USCGS Ol 23 49.5y 51le«INy 157.9E, H= 21 KM, M=5.2
NEAR CAST CUASI UF KAMCHATKA.
¢3 03 C63.9 D *1 U3 31
03 02 50.3 C *1 wu3 20
USCGS 02 51 54.7y 42.6Ny 143.0E, H= 33 KM, M=5.3
HCKKATIUU, JAPAN KEGIUN.
21. 25 ¥E 28 24 LR 29 24
R FRCM Nene
MICRCN PExLuu
MA XH 5.8 16
21 25 13.0 C *[ <5 31 *E 29 10 ] 29 16
G7 48 41.3 C
07 48 46.3 C
07 48 46.7 D
07 48 41.7 C
C7 48 51.3 C
14 50 44.5 £ 50 58 *E 59 30
14 51 03.5 ©
14 50 53.7 ¢C *1 51 05 *I 54 33
14 50 45.5 ¢(
14 50 31.4 C
USCGS ;4 44 UTe2y 53.TNy 165.4Wy H= 33 KM, M=5.2
FCX ISLANUS, ALEUTIAN ISLANDS.
16 19 48.1 D *P 19 58 ¥E 20 00 SKS 30 14
PS 3L 52 LR 48 54
R FRCWM S.t.
MICRCN PeErRLOUD
PL 0.34 1.2
MAXH 3,1 13
MAG 7.1-7.5 DISI 3 ;
16 19 38.2 ©p uRe T
16 19 44,5 p * 5
. P *x p
s O *z i: ;Z E 20 08 %1 23 11
ERC0S . 16 06 5443, 40.1S, T4.5Hs H= 33 KMy M=6.0
CFF COAST UF SUUTHERN CHILE.
07 l6 4 :
0 c SKS 22 56 *E 24 25 25 50
35 31 24 XE 39 42 *E 50 00
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JAS
MHC
MIN

BKS MAR
PRI
JAS
MHC

JAS MAR

BKS MAR
PRI
JAS
MHC
MIN

JAS MAR
JAS MAR

BKS MAR
PRI
JAS

BKS MAR
PRI
JAS
MHC
MIN

JAS MAR

BKS MAR

PRI
JAS
MHC
MIN

BKS MAR

14

15

15

15

16

16

17

17

18

66
R FROM Nohe
MICRCN PERIOD
PL 1.45 8
DISTANCE DEG 112
07 16 43.8 C *] 18 15
07 16 41.6 C
07 16 12.4 C
0SCGS 06 58 4.6y 28.4Ns 94.3E, H= 24 KMy
INCIA-CHINA BURDER REGION.
23 36 C4.4
23 36 G4.2 O
23 36 09.5 D *E 37 03
23 36 04.4 D
61 25 15.5 C *E 25 42
g6 52 10.9 C
06 52 13.2 C _
06 52 17.4 C %E 53 33  *E 54 23
06 52 12.3 C
06 52 18.7 C
15 28 53.2 C
20 02 4l.4 D
12 23 «E 49 30
12 23 28.8 O
12 23 l4.1 D
17 44 19.5 © |
17 %% 21.8 C *E 44 50
17 44 25.4 C *£ 46 01
17 44 20.4 C
17 44 26.7 C
02 33 48.4 C
11 37 49.5 C SKS 48 10 PPS 49 44 SS
L 61 00 LR 65 00
R FROM NeWe
MICRCN PERIUD
SH 3.3 16
MAXH 10.6 26
DISTANCE DEG 88
11 37 518 '@ PP 4l 32
11 37 521 4D «] 38 09 PP 4l 31 *I
11 37 47.8 D PP 41 18
11 37 38.0 © [ 37 52
USCGS 11 24 45.7, 3.65, 150.9E, H= 33 KH
NEW IRELAND REGION.
09 38 44.5 C
MICRON PERIOD

M

MAR

I MAR

S MAR

MAR

MAR

18

19

19

19

PL G.C5 0.6
MAG 6.7 LIST DbDEG To
09 38 44.7 C *E 38 53
09 38 50.4 C *E 39 Ul
09 38 45.2 C
09 38 53.4 C *] 39 07
USCGS 0S 27 42.7y 2Uei>y 179.4W, H=6
. . =65
FIJI ISLANDS KEGLIUN. ' 0 W
18 01 15.0 C
18 C1 31.0 C *E 01 57
18 01 24.7 D *E 0L 51 *I1 02 0:
18 01 22.4 D ¥E Ul 49 ek o *
18 01 12.7 C *¥*[ 0l 40
USCGS 17 49 50«8y 3€«3N,y 139.8BE, H=105 KM,
FCNSHU, JAPAN. FELT IN CENTRAL AND
NCRTHERN HUNSHU.
0l 25 12.4 C
Cl 25 11.6 L *1 25 24
01 25 08.2
0l 25 08.9 C
USCGS Ol 10 452.8y, ©.75, 129.9E = 64
BANCA SEA. y R e
0l 29 32.0 C ¥t 38 36 *E 40 10 *E
*E 0 *
0l 29 13.3 ©D ¥t 39 :g i BE =
Ol 28 52.0 D ¥E 29 41
0l 29 0/.8 C ¥ 29 35
01 29 1li.4 C *t 29 34
PUSSIBLY PKP UF PREVIOUS EARTHQUAKE.
Ca 12 00.2 C 2C 26 5SS :
24 34
R FRUM Nehe > : o ke LR
MICRCN PERILOD
Pz 4.8 10
SH 2.9 21
MAXH 3.3 27
Uanl2 12.8 C U:9 3
B s ¢ E 12 26 *E 41 10
. 2C 40 *e 12 17 *E 21 03 *E
P p
04 12 00.7 C EE il
04 11 48.8 o - 5 L UL
i . I 11 5e *I 12 06
04 Cl 3647, 45.4N, 151.3E, H= 33 KM
KURILE ISLANUS.
1l 27 22.5
BN 07.5
BWS33 04.0
BeE3 0] 01 ¢
B33 13,3 * '
33 07.7 C c 2hiod
22 55.1 D I F
*] 33 03 *x] 33 11

M=4.9

02 20

M=5.0

M=5.9

40 24
64 18

30 24

21 31
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USCGS 19 07 25.2y 22,154 170.6E, H= 28 KM, M=5.5
LCYALTY ISLANDS REGION.

PRI MAR 20 10 56 39.4 D
JAS 10 56 30.6 C S 11 36 47.0 C *E 64 00
MHC 10 56 27 g iy 11 36 46.0 D
MIN 10 56 11.3 . 11 36 52.5 D *E 37 13
3 % *E 37
i BKS MAR 20 13 41 50.5 © 50 08 t:g 42 04 :E 82 ;: *E 5] ii gz ;;.2 2 N o g;
: C6S 1l 24 44.6¢ 23.85, 175.2W, H= 33 KM, M=5.4
MICRCN PERIUD us g 9 ' '
Pz 0.07 1.0 TONGA ISLANUS REGION.
9
SH 2.4 1 MAR 21 18 2C 54.0 C
MAXH 2.4 20 MICRON PERIOD
MAG 5.5-5.S DIST DEG 62 - 0.09 1.0
PRI 13 42 04.7 C *ee &2 117 i s sl MAG 4.5 DIST DEG ol
JAS wilipd ey N V55 45 03 b T 18 20 41.0 D *E 20 54
:?i ii :i 2;'2 E *I 41 56 1 42 40 *I 4d< 18 20 44.5 C ¥E 21 00 *E 21 14 % 2 52
i » . k
USCGS 13 31 34.0, 45.6N, 151.4E, H= 51 KM, M= 18 gg gg-f E :f éi gg
KURILE ISLANDS. e ;
i1 MAR 21 18 48 22.8 ©
BKS MAR 20 13 51 15.0 C _ "
PRI 13 51 22.8 C *PP 51 37 _ 18 48 29.9 E 45 48
MHC 13 51 13.5 C *pp ol 28 - 19 18 59.9 ¢
MIN 13 51 01.7 ¢ *I 51 21 ;
, MAR 22 00 23 10.6 ¢
BKS MAR 20 14 02 28.0 C 00 23 23.6 D ¥E 23 35
PRI 14 02 35.6 C 00 23 21.0 D
JAS 14 02 29.3 ¢ ¥*1 02 42 *E 03 34
MHC 14 gg fz-g g *E 02 41 RN 06 07 04
MIN 14 . : ) - I
USCGS 12 52 05.5, 45.6N, 151.5E, H= 32 KM, M *: 1 i s “E 20F 08
KURILE ISLANDS. 06 06 39:0 C
JAS MAR 20 14 54 42.2 D *E 54 55 MAR 22 13 13 C XE 48 Q
MIN 14 54 27.2 D %E - 55 40 1313 54.8 ¢ S
13 13 51.7 ¢ *E 14 04 %1 14 22
PRI MAR 20 15 57 06.3 D _ 9813 15),0
JAS 15 56 52.9 D *I 57 06 *1 57 47 13 13 59,7 ¢
MIN 15 56 38.6 C .
USCGS 15 46 29.45 45.6N, 151.2E, H= 60 KM, M BEIS 00 26,1 ¢ g 03
KURILE ISLANDS. j 15 00 55,6
. :5 00 35.8 ¢ *E U0 56
JAS MAR 20 17 22 01.0 ) - 500 37.9 p 0 : & ey
USCGS 17 11 34.8 45.5N, 151.4E, H= 33 KM, M= 15000 67.5 cé §§ *: 38 2? *1 Ol 31 *1 01 38
| MAGNITUDE 4.2
BKS MAR 20 19 20 C 31 20 *E 20 20 *E 31 02 *E
LR 47 42 BREENE2 19 25 45 c
MICRCN PER 10D | 19 25 48,4 ¢
2.95 30 19 25 43,6 ¢

DISTANCE DEG 8e6

PRI 19 20 10.4 C 29.8' D
JAS 19 20 14.6 C ¥E 20 39 *[ 20 48 2l 36 34,0
MHC 19 20 09.6 C 2l 36 27,7
MIN 19 21 055 ©

36
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MHC

BKS MAR

JAS

BKS MAR
PRI
JAS
MHC

PRI MAR
JAS
MHC

BKS MAR

PRI
JAS

MHC
MIN

BKS MAR
PRI
JAS
MHC
MIN

JAS MAR
MHC
MIN

BKS MAR
PRI
JAS
MIN

PRI MAR
JAS

PRI MAR
JAS
MHC
MIN

22

23

23

24

24

24

25

25

2D

SISMOS

21 36

23 58

23 58

C0 41
00 47
00 417
CQ 47

05 43
05 43
05 43

09 18

09 18
g9 18

09 1o
09 18

12 04
12 04
12 04
12 04
12 04

23 11
23 11
23 11

06 11
06 11
06 11
06 10

ce 52
06 52

12 3C
12 30
12 30
12 3C

9.0 @ €
xE o7 50 *E 176 30  *E
R FROM S.h.
MICRCN PERIOD
MAXH 2.3 22
14,1 O
*E 66 24 *E 68 00
2648 E
28.8 C *E 41 56
23,5 L
1is2 €
05.4 C *¥I 43 23
05.8 C
08.0 C PP 19 51 PPP 21 04  =*E
SKS 25 46 PS 28 10  *E
SS 34 30 LQ 43 30 LR
MICRCN PERLOU
PL C.13 1e3
PP 1.0
MAXH 6.7 22
MAG 6.8-7.2 DIST DEG 120
2.2 € PP 20 05 *E 20 16
107 € *E 18 28 PP 19 50  *E
*E 21 50 PS 28 08
09.1 D PP 19 52  *E 21 48
07.1 C «] 18 40 xI 20 23  *I
PS 28 l4
USCGS €S 00 19.5y 6405, 112.3E, H=600 KM,
JAVA SEA.
G3.2 B
5.8 O
03.8 D *E 04 33 *E 13 55
03.2 D *E 14 03
00.6 C
§2.2 € *E 12 04
46.T C
56.1 O
07.3 C
162 AC
@TT ©
55.5 D
21+4 B
23.6 € xE 52 35
02T o0
07.9 D
16.3 D
19.5 C

14 37 28.3 C *E 37 52
14 37 56«3 D
22 58 18,0 C 66 40 *E 69 56 LQ 7 ;
e 3 36 LR 716 48
MICRCN PERIOD
PZ 0.72 12
SH 2.9 138
MA XH 4.C 12
MAGNITUDE 5.2 —-5.6
22 58 38.0 C
22 58 22.5 D ¥t 58 37 ¥[ 60
22 58 21.C D *E 58 35 E
22 58 08.2 C *] 58 22 *1 58 35
USCGS 22 47 58.4y 45.5N, 151 .4E, H= 4 =
KURILE ISLANDS. : ' v N
Ca4 30 42.1 D
C4 30 27.C D
C4 30 28.C ©C
04 30 04.6 D *E 30 54
Qe 59 38.0 D *] 59 46
07 59 19.3 D *¥1 59 43
20 54 56.0 C
20 54 50.4 C
20 54 44,1 D ¥ 54 54
22 52 26.5 (
22 52 27 C ¥E 92 49
22052 32:5 ( *E 52 55
2052 28,2 D *E 52 53
22 52 30.6 ¢
USCGS 22 39 0le5y 9.35, 148.6E, H=
’ . - . ] o= 14 KM H=5-3
EAST NtEwW GUINEA REGION. '
C0 07 42.9 ¢
00 07 49.0 ¢
00 07 52 C
08 36 28.0 ¢ PP 38 .
38
gﬂ 846 1559 C PP 38 fE
8 36 20.8 D 44 19 *t 36 32 *E 36 57 *I 38 20
*]1 38 *E
gg ;6 EBST .6 PP 38 53 S e
GRS 2 | D 5 3
0 PP 38 34 %1 39 05
USCGS 08 26 34.5, 8.95
A . . 71:3” H=6 =
WESTERN BRAZIL. ’ ’ V2 Kis Mroes
09 04 54,7 (i
09 04 250 i N o
G9 11 =
0325 ¢ *E 36 12
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09 23 C *E 37 30
5 s MR 31 23 47.5 C
PRI 09 11 16.0 *E 11 28 *E 11 35 *] 17 09 s
09.3 C AS
st 33 ié 57.7 D *1 1l 18 , IN Edigs 2609 ©
G TilGs 08 58 25.5, 38.4N, L16.5Es H= 61 KMy M=3
PEKING AREA. 31 10 41 28.2 C
NE CHINA. FELT IN RI MAR 10 4] 28.0 T & 4l 37
E I8
. 25 00 *E 25 48 *xE 26 20 *E 38
Bks MAR 27 10 14 18:0 € «E 37 18 *E 40 12 B a1 10 45 34.6 C
MICRCN PER 10U AS e e i
PZ 0.0 1 RN :
MAXH 25.4 22 ’ ) 17 38.2 C
MAG 6.4—6.6 DIST LEG 86 Ks - 20 i o
4 20.5 C R 2 * * 8 *
Sié %g }4 o et 14 %0 | ﬁé gg i; 23.3 E E 4¥ 52 E 18 06 E 18 23
C 10 14 19.1 C 20 17 44.8 C
ﬂTN 10 14 26.0 C o 1681k H L KMy ul IN |
USCDS. YO UL 420y ROsdnn T o APk Ol 06 C4 30.5 D 12 46  %E 04 48 XE 05 0l S5 17 08
- R FRCM Nohe
JAS MAR 27 20 27 24.0 O MICRGN PER I0OD
e SH 4.4 17
JAS MAR 28 02 04 4l.4 C £E 04 57 S 7.8 e
. «] 01 31
JAS MAR 29 02 01 18.9 C b 26 se 1712 *E 20fRI 06 04 51.1 C | |
BKS 02 01 0 AS Cé6 04 41.9 C ¥E 04 56 *I 05 21 *E 07 33
C HC 06 04 39.1 C £ 04 53
PRI MAR 29 09 51 21.6 » . 51 38 IN 06 04 27.3 O *1 04 40 *1I 07 15 ¥*[ 07 28
JAS 09 51 17.1 E “: zt 33 Py | USCGS 05 54 19.1, 45.8N, 151.8E, H= 40 KM, M=5.7
MIN 09 50 59.3 KURILE ISLANDS.
PRI MAR 29 13 25 28 C *E jg 22 ESNMPR 01 07 58 51.5 C *E 59 02  *E 59 33
JAS 13 25 31.9 © *E N 07 58 38.2 C *1 55 47  *I 59 27
T e . o 35 gz M veroy < USCGS EER?fEZTQLZQGEN' 152.0E, H= 40 KM, M=5.0
BK ‘
e 02 27 o050 ; %l 27 16 *E 29 41 *E SRR o 41 *£ 42 47  *E 43 35
e 5 2b 3s ¢ «1 27 02 *1L 2716 . & s 534 *E 42 11 *E 42 19
S APR 01 10 45 15.3 C 55 56 La 59 30 LR 60 48
JAS MAR 30 02 36 47.6 C #] 3756 *L 40 0O MICRCN ;ERIUD
PZ 2.13 840
JAS MAR 30 03 47 25.0 C SH 7 14
s | MAXH 26.3 26
BKS MAR 30 23 16 :E fz 2? :E ig 22 7 i MAGNITUDE 5.9-6.1
JAS 23 16 32.8 D AS 48 57.6 C *E 49 06 *E 49 15
BKS MAR 31 02 19 £ 27 58 *E 32 00 HC }g 22 3323 E g
PRI 02 19 24.9 C _ | USCGS 10 41 00«25 4.6S, 105.8W, H= 33 KM, M=5.0
JAS 02 19 24.0 ©D :% ig :g N. EASTER ISLANUS CORDILLERA.
MIN 02 19 25.4 C L . s
USCGS 23 C4 465 16295, 176.9d, H= 33 KMy MESRERREN0L 12 33 52,5 ¢ 42 16 *1 34 04 SS 46 08 L 49 28
FIJI ISLANUS REGIUN. LR 51 42
_ R FRCM Naoh.
MIN 04 24 42.3 D

PZ 0.06 1.0
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75

SH Gk 16 USCGS 08 04 15. . &
MAXH 9.3 24 NEw BRITAIN REGION, 1>1*2E" M= 16 KMy MeaL
MAG 5.4-5.8 DIST UEG 62
JAS 12 33 59.0 ¢ €6 SN LT ®E 3% 1S R 32 50 0 ¥R0 ICEEEE
MHC 12 33 56.3 C R FROM WSk
[ USCGS 12 23 35.5, 45.7Ny 151.8E, H= 40 KM, M=5, MICRON PERIQD
KURILE ISLANDS. Pz 0.9 3.0
' SH 1.57 lo
BKS APR Gl 14 10 53.7 C *E 11 03 MAXH  2.95 16
PRI 14 11 07.5 MAG 5.1-5.5 DIST DEG 75
JAS 14 10 59.4 O *I 11 06 *E 11 11 1 13 10 20.9 C
MHC 14 10 57.1 C AS 13 10 27.3 ¢ ¥PP 10 37 PCP 10 42
USC6S 14 00 33.8, 45.8N, 151.7E, H= 23 KM, M=50C 13 10 2}s7 ¢
KURILE ISLANDS. b 13,90 33,5 PCP 1047
USCGS 12 58 4G.9, 20.25, 173. 3 A
L BKS APR Ol 15 44 *E 44 36 TONGA [SLANDS. "~ 2+TWs He 48 KM, N=5.3
JAS 15 44 05.2 C XE 44 26 *E 44 57
AS APR G4 00 55 17.2 ©
JAS APR 01 17 31 31.5 ©C *E 31 46 kS 00 55 *E 64 US  KE 66 48 sE 78 0
MIN 17 31 18.0 ¢
AS APK 04 04 04 49.8 D %E 05 03
BKS APR Gl 23 27 09.5 C XE 27 29 *E 34 48 IN 04 C4 33.3 [ £ 5 i
PRI 23 27 33.0 C USCCS 03 54 26.2, 45.5N, 152. l .
JAS 23 27 16.8 ¢ *E 27 34 KURILE ISLANDs. ' 1222Es H= 42 kM, M=5.0
. MIN 23 28 03.9 © *1 28 14 *1 28 18 .
20.5 C ¥E 17 31 *
JAS APR 02 02 05 38.6 0D *E 05 51 69 17 31.7 ¢ ? B &S 4
MIN 02 05 46.5 C 8997 26,7 C e 1T %% IR e
09 17 24.2 ¢
JAS APR 02 17 54 07.4 C ¥ 54 32 09 17 l4.8 ¢ *i 17 22
BKS 17 54 *E 45 18 USCLS G906 Ulely 33.4N, 137.5E, H= 353 KM, M=5.>

R FRCM S.ne.
USCGS 17 40 38.8y 6435, 148.8E, H= 37 KM, M=
NEW BRITAIN REGION.

NEAR S CUAST uF HUNSHU, JAPAN.

APR (05 0l 03 8] ¥£E U6 12 *£ 07 00
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JAS 13 39 50.1 C( *¥E 40 04 PRI JUN 27 21 57 41 C ¥E 57 52
PRI 13 39 44.7 C JAS 21 57 41.08 ¢ ¥E 57 53
MHC 13 39 45.0 C MHC 2l 57 35 C
USCGS 2l 37 4u.1y 46.4S, 96.0E, H= 33 KMy M=5.4
| PRI JUN 24 14 34 11.9 D XE 34 27 SCUTHEAST INDLAN RISE,
| JAS 14534 23.7 € *E 34 41
MHC 14 34 27.0 € *E 34 48 BKS JUN 27 22 10 40 C SKS 20 44 *E 21 36 *E 32 3g
L 4230 LR ‘4T %8
BKS JUN 24 21 13 12 C 2350 PPS 25 14 L 36 15 LR 40 04 MICRCN PERIOD
MICRON PERIOD MA XH 1 20
PZ le4 648 MAGNITUDE 5.5
MA XH 1.34 20
MAGNITUDE 5.5 — 6.0 PRI JUN 27 23 03 42.3 D
PRI 21 13 19,7 ¢ JAS 23 03 44.1 D *E 04 U4
JAS 21 13 18.0.. . C *E 13 27 MHC 23 03 416 D
MHC 21 13 145 C XE 13 24
BKS JUN 28 Co 27 xE 51 Q0 *E 54 00
JAS JUN 25 04 15 18.6 C *E 15 37 MICRCN PERIOU
MHC 04 15 16 c MAXH 0.54 20
PRI 00 27 32.2 ‘D *E 27 40
BKS JUN 25 23 30 49 C LQ 54 25 JAS 00 27 33.7 0D *E 27 41 *E 30 38
MICRCN PERIUD MHC 00 27 29.1 0D ®E 27 37
PZ 1.28 6.0 USCGS 0C 14 3465, Fe55, 157 .4E, H= 1le6 KMy, M=5.4
MAG 6.C DIST DEG 89 SCLCMON ISLANDS.
PRI 23 30 57.6 C *E. .31, 16, .®E. 31 24 )
JAS 23 30 55.0 C *E 31 05 *E 31 13 *E 31 52 BKS JUN 28 01 20 *E 28 42 *E 36 05 *E 33 30
MHC 23 30 52.1 D *E 31 10 *E 49 40
USCGS 23 18 04, L2.4Ny 141.8E, H= 42 KM, M=5.6 PRI 0l 20 34.8 ¢ ¥t 20 45
SCUTH OF MARIANA ISLANDS. JAS 01 20 28.3 ¢ XE 20 38 *E 21 18
MHC GL 20 ‘28,7 ¢ *¥E 20 36
BKS JUN 26 02 27 50 D 32 11 *I 32 20 LQ 33 18 LR 34 &2 USCGS 01 10 03.9, 46.0 Ny 151.5E, H= 33 KMy M=5.4
MICRON PERIOD KURILE ISLANDS.

PZ 1.74 8
. MAXH T.15 20 BKS JUN 28 05 45 18 D 55 08 *PP 45 36 SSS 63 32 L 66 02
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INTRODUCTION

Each issue of the Bulletin includes determination of epicenters,
origin times, magnitudes, and other information available at the time
of writing, for earthquakes in northern California and adjoining areas.
Recorded arrival times of seismic waves are tabulated only for the

major earthquakes in the local area and for teleseisms.

Information items regarding the seismographic stations which
comprise the Berkeley network are repeated in each issue. Information
of a general nature, such as the Modified Mercalli Intensity Scale,

will be found only in the first number of each volume.
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PERSONNEL (April 1969)

Director Bruce A. Bolt
Assistant Director Thomas V. McEvilly
Director Emeritus Perry Byerly

Associate Research Seismologist  Mansour Niazi

Associate Don Tocher (Earthquake Mechanism Lab-
oratory, ESSA, San Francisco)

Associate Engineer Walter Marion

Full-time Technical Staff R. Miller, R. Sell, M. Hilger

Research Assistants J. Dewey, L. Drake, W. Peppin,

M. Somerville, J. Zanetti

Secretary Loretta Martin

MAILING ADDRESS

The Director
Seismographic Station
University of California 642-3977

475 Earth Sciences Building

Berkeley, California 94720 (Area, code 413)

Telephone:

THE BYERLY SEISMOGRAPHIC STATION (BKS)

Equipment of a WWSS station began operating in a newly constructed
tunnel east of the main campus on June 8, 1962. The closest buildings,
part of the Lawrence Radiation Laboratory, are about 0.8 km away. The
tunnel was cut into the upper part of the Claremont Formation. Of
Miocene age, this formation consists of thin layers of cherty material
alternating with shale.

A plan of the tunnel is shown in the diagram. Piers are constructed
of reinforced concrete with no isolation from floor and walls. The tem-
perature is stable. A ventilating and dehumidifying system is connected
to all rooms.

The short-period world-wide standard instruments are operated with
an approximage magnification of 25,000 at 1 sec and the long-period
standard instruments with a peak magnification of 3,000 at about 15 sec.

On March 20, 1964, the Regents of the University of California
named this station the "Byerly Seismographic Station" in recognition of
the work of Professor Perry Byerly.
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HISTORY OF THE UNIVERSITY OF CALIFORNIA STATIONS

"The Seismographic Stations at Mount Hamilton and Berkeley present

several items of interest in the history of earthquake science, one of

which is that according to the available records they were the first seis-

mographic stations set up in America. Furthermore, they have functioned

continuously from their founding to the present day, with improvements in

instrumental equipment from time to time as the development of the science

and opportunity have permitted.

"geveral outstanding figures in the seismology of the 1880's were

impressed with the importance of these stations, and Ewing, Milne, and

Gray each took a personal interest in aiding one or both statioms to obtain

their own best and most modern types of instruments."

The quotation is from "History of the University of California
Seismographic Stations and Related Activities" by Professor George D.

Louderback, published in the Bulletin of the Seismological Society of

America, Vol. 32, No. 3, pp- 205-229, 1942. 1In this paper may be found

a detailed account of the development of the Berkeley stations from the

installation of the instruments (the first earthquake known recorded at

Mount Hamilton was on April 24, 1887) to 1942,

Since 1942, the number of seismographic stations associated with the
in 1967. 1In

he had

University of California has increased from six to sixteen

1950, Professor Perry Byerly was appointed Director by the Regents;

been in charge of instruction and research since 1925. Professor Bruce A.

Bolt was appointed Director in 1963. Since 1960, the stations have

entered into research and service contracts with the Air Force Office of

Scientific Research, the National Science Foundation, and the Califormnia

Department of Water Resources. A telemetry network of eleven stations in
central California, recording on film and magnetic tape, is now operated

together with seismographs with broad-band frequency response at Berkeley.

Copies of records from instruments at the Berkeley observatory are avail-

able, together with response characteristics, on request to the Director.

Station

Berkeley
(Haviland)

Berkeley
(Strawberry)
Mt. Hamilton
Fresno
Mineral
Arcata
Manzanita

Lake

San Andreas
Geophysical
Observatory

Concord

Paraiso

Llanada

Priest

Oroville

Jamestown

Granite
Creek

Pilarcitos
Creek

115

STATIONS IN OPERATION:

JULY 1 - DECEMBER 31, 1967

North West Elev Foundation i
; ) . Present Auspices
Latitude Longitude Meters Material Symbol Date Established %
3752 - 122°01516 81 Franciscan BRK  Univ. of California
sandstone 1887 i
37° 5286  122° 14!1 276 Claremont BKS Univ. of California
shales 1962 i
37° 2015 121° 38!5 1282 Franciscan MHC Lick Observatory
formation 1887 ’
36° 4610 119° 47!8 88 Alluvium FRE Fresno City College,
1935
40° 20!7 121° 36!3 1495 Volcanic MIN National Park Service
flow 1938 ’
40° 5216 124° 04!5 59 Sandstone ARC  Humboldt State College,
(loose) 1948
40° 3212 121° 33!7 1800 Volcanic MLC National Park Service
tuff 1956 ’
36° 45!9 121° 26!7 350 Granite SAO Transferred from HRC
July 11, 1966
37+ 581 122° Q413 36 Alluvium CNC Diablo Valley College,
overlying 1960
Franciscan
367 1949 121°,2212 363 Grano- PRS Paraiso Hot Springs,
diorite 1961
36° 3710 120° 56!6 475 Alluvium LLA Charles McCullough
overlying Ranch, 1961
sandstone
36° 08!5 120° 39!9 1187 Greenstone PRI Federal Aviation
(basic Agency, 1961
metamorphic)
392 3313 121° 3010 360 Granite ORV  Department of Water
Resources, 1963
37° 5618 120° 26!3 457 Metamorphic JAS Department of Water
(serpentine) Resources, 1964
37° 01'8 121° 59!8 122 Granite GCC 0.C. Tallakson,
Santa Cruz, 1965
37° 3010 122° 2219 91 Granodiorite PCC Sare Ranch, 1965
(weathered)
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STATION INSTRUMENTATION

July 1 - December 31, 1967 Direction of motion:

In the "Component' column, each h

. ' 5 orizontal component
seismograph is designated by the direction of ground motion correspoﬁding

to upward trace motion on the seismogram when it is oriented so that time

T T :
o a increases from left to right. On all vertical component (Z) instruments
Station Type of Instrument sec sec Component upward trace motion corresponds to upward ground motion. ’
BRK Benioff 100 kg 1.0 0.2 7 Relative magnification curves of instruments recording through the tele-
Benioff 100 kg 1.0 8.0 A meter s¥stem are listed on the following pages. Absolute magnification ma
100X torsion 0.8 al N, W be obtained by use of calibration pulses recorded daily from each tele- ¢
4X torsion 0.8 - N, W metered station.
Press—Ewing 15 30 Z
*Press-Ewing 30 Broad band N45°W, N45°E, Z Tépe—recorded long-period seismometers (BRK): On pages 119 and 120 are
Press-Ewing, ULP 45 300 N45°E given the frequency response curves, amplitude and phase, for the Press-
Ewing long-period seismometers which record on magnetic tape at BRK.
BKS Benioff 100 kg 1.0 0.75 N, E, Z
Sprengnether 15 100 N, E, Z The ordinate of the first curve is the voltage at the terminals of the
Wood-Anderson torsion 0.8 - S, W tape system (point A in diagram), per micron of earth displacement as sensed
by 30-second seismometers; versus frequency of earth displacement.
MHC #*Benioff 14 kg 1.0 0.2 yA
Wood-Anderson torsion 0.8 - S, E %ll paper records requested will show known positive voltages applied
#*Willmore 3.0 0.2 N45°E, Nov. 8, 1967 8k point B, in orqer to scale the paper records at the particular amplifier
MLC Loucks—Omori 6.0 - NE SECEINgR. The seismometers record motion in the vertical, N45°W, and
FRE Sprengnether moving coil 2.0 2.0 N, E N45"E, directions.
Benioff 1.0 0.7 Zy May 9, 1967
MIN Benioff 100 kg 1.0 0.4 Z
Wood-Anderson torsion 0.8 - S, E
n Tape % B ’ Paper
ARC Benioff 14 kg 1.0 0.2 z System —O—O—J Amplifier p———pqRecord
Wood-Anderson torsion 0.8 - N, E Recorder
SAO #Benioff 14 kg 1.0 0.2 Z
+#Sprengnether 0.70 kg 6.8 Hz 25! Hz Z
(microearthquake array) filter
*Wi ° :
#*Willmore 3.0 0.2 N45°E Phase curve: Phase of voltage at tape system terminals with respect to
CNC Benioff 100 kg 1.0 0.2 z ground displacement; versus frequency of earth displacement.
GCC #*Willmore 3.0 0.2 N45°E
PRS #*Willmore 3.0 022 N45°E
LLA #Benioff 14 kg 1.0 0.2 Z
PRI #*Benioff 14 kg 1.0 0.2 Z
JAS Benioff 100 kg 1.0 0.75 N, E, Z
#*%Benioff 14 kg 1.0 02 Z
PCC #Benioff 14 kg 1.0 0.2 %
ORV Benioff 100 kg 1.0 0.75 N, E, Z
Geotech moving coil 20 100 N, E, Z

# Signals telemetered to Berkeley via leased telephone lines.

* Signals recorded on magnetic tape at Berkeley.

+ Signals recorded on magnetic tape at SAO.



\\\\\\\\\\\\\

eeeeee




\\\\\\\\\\\\\
eeeeee

120

~ol=t

ol 1 '
FREQUENCY c/s

121

RESPONSE OF SEISMOMETER-DEVELOCORDER
SYSTEM 100KG Z.S.P

T 17711

1964

S )

P T I |

|

|

05 o 3l

e OO0 T Y

I

l

ERRES

0.1

PERIOD IN SECONDS

1

10



SSSSS

\\\\\\\\

eeeeee

10

0.1

122

SYSTEM I00KG Z.S.P

RESPONSE OF SEISMOMETER-HELICORDER

1 T TTI1

1

1964

o
T T ETE

A

T 1711l

|- el

T P 581 11

L1

0.01

0.1

PERIOD IN SECONDS

1

RESPONSE OF SEISMOMETER-HELICORDER

123

SYSTEM 14.7KG Z.SP

I

= IiElR ] I I a1 r I

1964

L

Qe LA 1T

|k ] |

0.01

0.1 1

PERIOD IN SECONDS

1(



@Uona\ From the ISC collection scanned by SISMOS

Seismological
Centre

RESPONSE OF SEISMOM ETER-DEVELOCORDER

124

SYSTEM 147KG Z.SP

10

1964

UL

0.1

ot ]

R

0.01

0.1

PERIOD IN SECONDS

125

PART I. LOCAL EARTHQUAKES IN NORTHERN CALIFORNIA, NEVADA,
AND OREGON

This section includes information on earthquakes in northern California
(including adjacent offshore areas) and in adjoining sections of Nevada and
Oregon which were well enough recorded at the U.C. stations (sometimes
complemented by data from neighboring stations) to permit determination of
the epicenter. For the sake of completeness, in cases where these data are
not sufficient to determine acceptable epicenters the preliminary epicentral
data of the USCGS are quoted. Latitude and longitude of each epicenter and
the corresponding date and origin time are tabulated in the following list;

epicenters are also plotted on one or both of the two maps immediately
following the list.

For the entire northern California region, every effort is made to
list all earthquakes of Richter magnitude 3.0 and above, but it is likely
that some such shocks have been omitted because the available seismographic
data were inadequate for epicenter determination. Within the limited region
covered by the map of the central Coast Ranges of California, locatable
shocks of magnitude 2.5 and over are included in the tabulation and plotted
on the map. Shocks of magnitude 3.0 and over occurring in the limited
region are plotted on both maps. Shocks of magnitude less than 3.0 in
northern California (and less than 2.5 in the central Coast Ranges) are
tabulated only if reported felt or if of special interest for some other

reason. Identified artificial earthquakes (explosions) ordinarily are not
tabulated.

With the exception of some graphically located epicenters off Cape
Mendocino and in northern Nevada, the epicenters are located by a CDC 6400
computer program. Information on Version I of this program may be found in
"Computer Location of Local Earthquakes within the Berkeley Seismographic
Network'" by Bolt and Turcotte, published in Computers in the Mineral
Industries, Part 2 (George Parks, Editor); Stanford University Publicationms,
Geological Sciences, Vol. 9, No. 2, pp. 561-576, 1964.

Explanation of the Table:

Map No. for each epicenter corresponds to the number plotted beside
that epicenter on the maps. Epicenters without numbers lie outside the
area of the map., The underlining of a map number in the table indicates

that one point on a map has been used to represent more than one earth-
quake in the table.

Date and Origin Time are given in Greenwich Civil Time (GCT). Sub-
tract eight (8) hours to convert to Pacific Standard Time (PST).

M is the Richter magnitude of the earthquake as determined from the
maximum trace amplitudes recorded for the shock by standard Wood-Anderson
torsion seismographs. The magnitudes of earthquakes for which these maxi-

mum trace amplitudes are too small are determined from Benioff seismograph
trace amplitudes.
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EARTHQUAKES IN NORTHERN CALIFORNIA, NEVADA AND OREGON

h is the focal depth given by the following ranges: a, 0-5; b,
6-10; c, 11-15; d, 16-30 km. A letter R following the estimated depth Map Date Origin Time Latitude Longitude Magni- No. of
implies that depth has been restrained to that value. No. 1967 (G.C.T.) North West tude h  Stas. Remarks
No. of Stas. is the number of sta?ions used-by the computer program 1 July 05 10-43-00.6 36° 37.4 120° 40!8 2.5 a E of Panoche Valley.
or used for constructing arcs in locating the epicenter. 2 July 06 01-01-08.7 36° 36!'5 120° 388 2.5 y S BT B Yy
The quality of the solution is partially reflected by the listeﬁ 3 July 09 15-41-42.3 37° 06:4 117° 5417 3.5 c Owens Valley.
number of stations. The highest quality locations are given to tenths 4 Jaly' 29 09-23-26 ° ' o '
of minutes in latitude and longitude and to the tenth of a second origin e d .6 36° 32:1 121° 09:8 3.8 a 16 Bear Valley. Felt
time. Poorer quality locations are given to the nearest tenth of a at C?alinga,
degree in latitude and longitude, to the nearest second in origin time. Paicines, San Benito.
Care is taken in selecting stations used in the hypocenter estimation Max. intensity VI.
to obtain as uniform as possible distribution in azimuth and distance Followed by sequence
to avoid abnormal weighting in any azimuthal station group. For example, of aftershocks.
in locating Owens Valley or Cape Mendocino shocks, the Priest to Berkeley 1 July 23 15-16-43.6 36° 36.8 120° 41!4 3.3 b 5 E of Panoche Valley.
station array may be represented by only two or three stations. In Veltmums tateneity
special cases, such as small Parkfield shocks, previous detailed study V.
of earthquake sequences in the area have provided station corrections 5 July 23 22-26- ” . g
or other special location techniques. For a group of earthquakes in a uLy 26-23.7 36° 36.5 120° 4314 25 b 7 E of Panoche Valley.
particular area, the same station group, if possible, is used for all Aftershock of pre-
locations. ious earthquake.
6 July 24 07-08-52.9 35° 5814 120° 29!8 3.7 b 9 Parkfield area
Under Remarks will be found a short descriptive location of the 7 Julv 24  08-37- = : 2 2
epicenter, usually relative to a point named on the map. Information - y 37-12.8 '36° -33'8 121°* 104 2,6 b 8 Bear Valley.
on small foreshocks and aftershocks is sometimes included under Remarks 8 Juily-24 10-19-55.0 36°.3213 1217 0813 . 2.7 b 9  Bear Valley
but when numerous foreshocks or aftershocks accompany a large earthquake, 9 Julv 26 07-29— . , : *
a separate tabulation may be included following the main list of local = y 7=29=16.1 36%+33:1 1217 08:9 - -2.5 b 7  Bear Valley.
sheokas 10 July 28  14-44-40.1 35° 45:3 121° 2217 3.0 a 6 Near San Simeon.
5 11  July 30 15-45-08. 2 ! °
Information on maximum intensities of shocks reported felt is also 4 5-08.0 38° 57.2 118° 11:8 3.1 c 6 NE of Walker Lake,
included under Remarks. Reports on felt earthquakes may be obtained Nev.
from the Seismological Field Survey of the U.S. Coast and Geodetic 12 Aug. 01 22-14-18.0 35° 44!9 121° 24!4 2.7 a 6 NW of San Simeon.
Survey, which publishes a more complete summary in "Abstracts of Earth- 13 Rug. 02 '00-10-35 N ! g y
quake Reports for the Pacific Coast and Western Mountain Region'. This £ -0 387 30.4 122° 45.6 2.8 c 6 NW of Santa Rosa.
regular quarterly publication may be obtained from the District Officer, e dve, 02 01-10-52.5 36° 33!5 121° 0919 2.5 a 7  Bear Valley.
San Francisco District, Coast and Geodetic Survey, 121 Customhouse, San 7  Aug: 03 05-33-40 4 . . .
Francisco, California 94126, or from the Director, U.S. Coast and i_ .6 367 3317 121° 10:0 2.5 a 6  Bear Valley.
Geodetic Survey, Washington Science Center, Rockville, Maryland 20852. 4 Aug, 06 07-27-52.2 37° 04!2 117° 52!8 3.1 c 5 Owens Valley
Intensities given in Roman numerals are assigned by the Coast and g5 iy, 06 ' 11-15= i s o !
Geodetic Survey and based on the Modified Mercalli Intensity Scale of 00.9 39° 35:8 118° 04:6 3.3 a 6 NE of Walker Lake,
1931. ol ) Nev.
ug. 07  21-07-36.4 36° 4418 121° 28!6 2.5 b 9 S of Hollister
17  Aug. 08 16-11-28.3 36° 24!7 120° 25!0 2.5 a 7 N of Coalinga.
2 Aug. 08  20-01-44,5 36° 32!8 121° 08!7 2.6 a 7  Bear Valley
18  Aug. 09 06-45-13.5 37° 36!6 116° 41!8 3.8 c 7 Southern Nevada.
19 o 5
Aug. 12 18-57-40.4 35° 48!1 120° 26!8 4.1 b 18 Parkfield area.

Felt Parkfield,
Cholame. Max.
intensity V.
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i i i- No. of
' :oin Time Latitude Longitude Magni
Eip ?;Z? OEEgETT.im North West tude h Stas. Remarks
59 hug. 12 23-21-07.8 36° 06!7 120° 478 2.8 a4 6 SE of King City.
21 Aug. 12 23-22-05.3 36° 08!3 120° 46!5 2.5 a 7 SE of King City.
- ¢ 12555 3.4 a(R) 0ff shore Cape
22 Aug. 13 11-52-42 40%9 i
23 Aug. 17  23-12-02.7 35° 54!'4 121° 29!6 2.6 a 5 NW of San Simeon.
9 Aug. 18  18-48-10.9 36° 33% 121° 0913 2.7 a 8 Bear Valley.
24  Aug. 18 20-12-40.2 37° 1114 116° 463 4.4 a(®) 9 Southern Nevada.
25 Aug. 20 06-14-06.4 37° 31!6 118° 4715 3.1 a 6 NW of Bishop.
26 Aug. 22 08-03-54 4093 12328 3.1  a(R) N of Garberville.
27  Aug. 22 08-19-27,3 37° 29!1 118° 23!8 3.0 a 6 N of Bishop.
28 Aug. 23 Y3-30-27.4 377 3618 118° 16!7 3.4 a 9 N of Bishop.
29 Aug. 25 02-28-14.4 35° 48'6 121° 1614 2.7 a 6 NW of San Simeon.
30 Aug. 25 16-35-27.8 36° 0314 120° D03 32 c 7 SE of Coalinga.
+ 31 Aug. 25 16-46-50.2 36° 014 119° 57!3 3.0 b 7 SE of Coalinga.
32 Aug. 26 03-57-13 4025 11929 3.0 a(R) N of Reno.
33 Aug. 26 10-35-06.4 36° 33!5 121° 0910 2.6  a 6 Bear Valley.
8 sags 370 18-09-1140 36% 3213 (E2F°/E81ET L7 @ 6 Bear Valley.
SZ Aug. 27 23-02-35.9 39° 1318 123°® 33!5 3.4 b 6 NW of Ukiah.
-14- o 1 125° 0319 4.1 a 6 Off shore Cape
35 Aug. 29 17-14-17.6 40° 26.7
36 Aug. 29 19-40-05.3 40° 22!5 119° 4815 3.5  b(R) 6 N of Reno, Nev.
37 Aug. 31 18-<10-40.4 35> 5213 121% 2113 2.8 a 7 NW of San Simeon.
38 Sept. 02 20-25-43.3 37° 3417 117 574 138 12 Near Oasis.
& ! ° 4616 4.7 18 W of Gilroy. Felt
39 Sept. 07 12£39=17.2 372 0211 121 4 kil -
Hollister to Berke
Minor damage in S
Jose. Max. intens
VE.
40 Sept. 08 05-39-52.4 37° 11!7 118% 28!1 2.9 a(R) 9 Owens Valley.
41 Sept. 09 21-35-05.6 35° 4111 121° 38!6 2.4 a(R) 3 Off shore San Sim
42  Sept. 11  05-05-33 3820 11820 3.0 a(R) Mt. Montgomery, Ne
43  Sept. 11  18-57-28.5 40* 3817 123° 2015 343 a 6 E of Ferndale.
44  Sept. 12 18-33-32.8 37° 06'9 121° 59!8 2.6 b 9 N of Santa Cruz.
45 Sept. 14 16-38-29.1 36° 31:2 121° 1218, 2.6 b 7 Bear Valley.
ke.
- 2 ! 18° 16:!3 3.3 a(R) 12 SW of Owens La
46 Sept. 21 17-00-09.0 36° 13:8 1 bl
47 Sept. 26  05-51-14.5 41° 59'2 125° 59!2 4.3  c(R) 0ff shore Cape

Mendocino.
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Map Date Origin Time Latitude Longitude Magni- No. of
No. 1967 (G.C.T.) North West tude h Stas. Remarks
48 Sept. 27 02-41-23.9 38° 4413 122° 10!7 2.6 a(R) 5 W of Woodland.

49

Sept. 27 05-32-25.1 39° 29!7

50 Sept. 28 02-51-54.7 39° 32!9

51 Sept. 28 15-38-36.1 37° 13I8

52 Sept. 28 18-33-27.0 36° 36.7
51 Sept. 28 21-08-11.6 37° 13!6

53
54
55
56

57

58
59

60
61
62
63
64
65

66
68

69
70
71

02
02
05
08

Oct.
Oct.
Oct.

Oct.

Oct. 09

Oct. 09

Oct. 10

Oct. 11
14
Qct. 18
23
25

31

Oct.

Oct.
Oct.

Oct.

Nov. 02

Nov. 06

Nov. 07
09

Nov. 11

Novwv.

09-44-33.7 37° 1614
16-16-11.0 37° 5416
15-30-52.0 39° 4419
07-00-14 4025

08-13-34 4025

17-01-12.5 38° 3817
02-37-38.7 36° 4312

18-35~47.1 36° 521
12-02-43.6 36° 30!1
22-52-56.8 36° 49!1
12-05-21.8 35° 4917
23-05-39.5 35° 4318
04-11-40 4120

17-56-30.9
07-22-46.2

38°
38°

0410
2012

03-44-34.5
07-41-35.1
05-44-22.1

39°
36°
37°

08!1
5313
3519

120° 0916 3.5 b

120° 117 3.7 a

121° 37!2 4.9 b
121° 14!6

121° 3712 3.5

118° 37!6 3.1 a
122° 4514 2.8 a(R)
120% 079 3.0 b
12523 3.7 a(R)
125°3 3.6 a(R)
119° 2787 3.3 BR)
1212 2580 3.2 a
121° 40!9 3.0 a
120° 36!9 2.7 b
120° 54!7 2.5 a
120° 28!4 3.1 b
121° 26!9 2.6 a
124°9 3.7 a(R)
118° 47!8 3.0 a
119° 19!9 3.4 a

118° 05:6 3
121° 18!9 2.5 a
118° 3612 3

15

8 Near Truckee. Felt.
Max. intensity IV.
9 Near Truckee. Felt in

Truckee and Reno. Max.
intensity V.
SE of San Jose. Felt
over wide area. Damage
at San Jose. Max.
intensity VI.

7 Bear Valley.
SE of San Jose. Felt.

12

Max. intensity IV.
Aftershock of Sept.
28, 15-38-36.

7 W of Bishop.
8 W of Mill Valley.

6

6

11

= N O

NW of Reno.

0ff shore Cape
Mendocino.

Off shore Cape
Mendocino.

Near Coleville.

S of Hollister.
Felt Hollister.

Near Watsonville,
Near Mt. Ciervo.
E of Hollister.
Parkfield area.

Near San Simeon.

Off shore Cape
Mendocino.

Near Mono Lake

NW of Mono Lake.
Felt in Coleville and
near Bridgeport.

Near Walker Lake, Nev.
NE of Hollister.
NW of Bishop.
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Map Date Origin Time Latitude Longitude Magni- No. of
No. 1967 (GC:T2) North West tude h Stas. Remarks Eap ?gg; Oiégén Time Latitude Longitude Magni- No. of
0. .C.T. North West tude ;
1w, 11 Gs-siBl7 37 sald 118 3518 3.8 & 9 W of Diehoe: & b Stas. Remarks
94 Dec. 14 18-54- ° °
W e Akessaek 87° DATE 107° 1% 3.3 B 6 N of Touk Fiae 54-35.3 37° 3310 121° 54!4 2.6 a 7 N of San Jose.
74  Nov. 11 22-10-06.8 36° 20!9 120° 49!1 3.3 a 9 S of Panoche Valley. 95 Dec. 17 10-04-28.2 36° 49!2 121° 38!8 Felt Fremont.
i g . : 2.5
75 Nov. 11 22-33-47.5 36° 2910 120° 47!5 2.8 b 6 S of Panoche Valley. 96 Dec. 18 17-24-32.0 37° 00!'6 121° 47!3 5.3 b aie i P
6 mod. 12 O-g7-.e 360 s5l7 12104213 27 B 40 Heax Watsonville. ' ' ¢ 17 N of Watsonville.
4 . " - Felt over an area
75 Nov. 12 07-11-20.4 36° 29!4 120° 48.3 2.6 b 7 S of Panoche Valley. from Hollister to
-y Wows B2 T7A02-24.0 37° 2412 121° &ho6 2.6 8 10 NE of San Jose. gaﬂ Francisco.
amage .
78 Nov. 14 00-00-51.7 35° 47:2 120 32'4 3.1 b(r) 3 Parkfield. 97 Dec. 20 01-49-13.9 38° 30!0 119° 30!6 2.8 a 9  Near Coleville
29 Now. 18 18-00-58.1 37° 50%6 122° 00:4 3.2 = Near Danville. 98 Dees 20 ‘02-27-27.1 38° 3500 119° 28!5 3.4 - a 9 Near Colevil .
* . ear Co ille.
Oakland and Palo Alto 99 Dec. 21 05-13-11.3 35° 22'1 120° 50'6 ev e
Slight damage Alamo. s ¢ . 2.6 a 3 S of San Simeon
Dec. 21 19-08- ° 5 qa ;
S0 Now. 18 18-13402.6 37% 4815 <1227 01l7. 2.5 & 10, Reav Danville. s 08-53.3 35° 55!1 119° 31!7 3.1 ¢ 5 NW of Delano.
Aftershock. Dec. 21 23-58-30.2 35° 55! o wyy
€ 5!8 120° 34!1 3.0 b(R) 3 Parkfield.
81 Nov. 21 05-30-22.6 37° 25!7 118° 26:9 5.2 @ 10 Near Bishop. Felt 102  Dec. 25 00-27-01.1 37° 02!2 121° 39!
near Bishop e & 7 Near Gilroy.
g « Dec. 26 10-11-28 4135 12735 3.4 a(R)
85 Nov. 2l ¥7=25-1249 (37° 2819 117°:33:5| 3.3 - & 6 SW of Tonopah, Nev. Off shore Cape
o ' ° 1 103 Dec. 27 14 . Mendocino.
83 Nov. 24 15-12-13.6 39° 26.7 122% 3087 3460y 2 NW of Lodoga. . -04-03 41°6 12637 3.6 a(R) 7 Off shore Cape
k. flow. 24, 19-13-08.,7 37° 34T 118% 2Vedi 3.2 [£8 4 N of Bishop. B s Mendocino.
. — — - 1 o
85 Nov. 25 02-46-56 4025 12425 3.4 a(R) 0ff shore Cape 8.2 377 2001 17Z1° 38l1. 2.5 a 5 E of San Jose.
Mendocino. 105 Dec. 28 20-25-36.5 36° 34!9 121° 13!'5 3.2  a 7  Bear Vall
* ] ear Valley.
7 Nov. 25 13-09-56.9 36° 3410 121° 10'4 2.6 a 8 Bear Valley. 106 Dec. 29 22-17-09.4 37° 22'4 118° 25'7 3.3 a 6 Near Bish -
' - ear shop.
86 Nov. 25 15-27-43.4 36° 2813 121° 044 2.0 a 6 Bear Valley. 107 Dec. 30 08-04-41.1 40° 26'4 124° 22'4 4.5 a 4 S of F dp
) i N o] erndale.
87 Nov. 29 02-55-02.9 40° 24!4 121° 57:5 3.1 2 5 SW of Lassen. 78 Dec. 31 23-48-13.5 35° 45!3 120° 26!8 4.3  b(R) 3 Parkfield area
7 Nov. 29 05-44-08.1 36° 34:0 121° 10'3 2.7 b 8 Bear Valley. Felt &t Peso:
9  Dec. 03 20-54-27.1 36° 33:0 121° 09!3 3.0 a 8 Bear Valley. Robles.
7  Dec. 04 99-10-37.2 36° 33!6 121° 10:9 2.5 a 5 Bear Valley.
g8 Dec. 05 04-11-33.9 36° 37!8 121° 17!2 2.5 a 5 Bear Valley.
89 Dec. 05 18-28-54.5 38° 04'2 118° 20!1 3.5 a 9 Near Mt. Montgomery,
Nev.
o6 Dee. 06 10-05-56.2 36° 3319 121° 07.3 2.8 B 8 Bear Valley.
91 Dec. 08 12-42-09.6 38° 04!'6 122° 00:1 2.5 a 5 N of Concord.
92  Dec. 10 12-06-52.2 40° 29'5 124° 41!6 5.6 b 6 Off shore Cape
Mendocino. Felt
Eureka, Ferndale,
Willow Creek.
93 Dec. 10 12-33-59.9 40° 2610 124° 2915 4.0 ¢ 4 Off shore Cape

Mendocino.
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PART II. REGISTRATION OF EARTHQUAKES

Distances are given in degrees from the B

erkeley station, BRK.
USCGS data are listed as a guide at the end of arrival times éf the
earthquakes which have magnitude 5 and over or those for which some
core phases have been recorded.

This section tabulates measured arrival times of prominent phases of
earthquakes recorded at selected stations of the seismographic network
operated by the University of California (Berkeley). These stations are
BKS (or BRK if the BKS reading is not clear), JAS, MHC, PRI, MIN, ARC.
Information regarding these stations and instrumentation will be found in
the introductory section of this Bulletin. Earthquakes in the northern
California, Nevada, and Oregon region are included in the following tabu-
lation only if of magnitude 4.0 or over, or if of special interest.

. All measurement and interpretation of seismograms (i.e. identifi-
cation of phases, arrival times, directions of initial gréu&d motion
and ground amplitudes and periods) are done at Berkeley. Readings f;o
the.remaining stations in the network other than the six listed gre .
available on request. Requests for additional data or for copies of
e L. Bl die B seismograms should be addressed to the Director. i
In the column after the P or P' phase arrival time, ng" or "D" indicates
initial compression or dilatation of the ground, respectively, from a wave
of the compressional type.

S arrival times and arrival times of later phases are given in minutes
after the hour of the P or P' arrival time, and seconds. When a later phase
is recorded at a station, but no P or P' phase, the time in hours and minutes
of the first P or P' arrival at the other stations of the network is printed
in the P or P' column.

The maximum amplitudes of earth displacement in microns (mu) and periods
in seconds (sec) in the indicated phases are given for the Berkeley station,
BKS, under the BKS phase arrival times. Total horizontal amplitudes combined
from N and E components are designated by "H" (e.g. PH, PPH).

Magnitudes given correspond to the magnitude based on surface waves
(M ). In calculating the published value, body wave amplitudes and periods
s . ;
of °body waves are used to determine M, (body wave magnitude) by:

My = Q + log;o (A/T),

where A = 1/2 peak-to-peak ground amplitude in microns,
T = period in seconds

Q is the empirically determined function of distance and depth
given by Gutenberg and Richter ('"Magnitude and Energy of
Earthquakes', Annali di Geofisica, 9:1-15, 1956).

The arithmetic average of the available values of My for long-period and
short-period records of body waves is converted to an equivalent value Mg
by

M = 1.59 MB - 3.97.

This value is then compared with the value of Ms determined from surface
waves of period near 20 seconds.
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>n 19 58.8 C
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S MTCRON PERTOD
07 ~rE 151
MAR. GabsSae DIST; DEG. 25
ra 25 34,1
rR 25 19.3 € «£ 25 3
ng 25 19.8 C
ng 24 57.N D %1, 26 27
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18 29 21.9 DN 29 43
18 29 39,6 C *E 30 15
187 29 572 €
18 37 40 NG
MICRON PERIOD
SH 13.3 32
18 37 33.7 C *E 39 07
18 37 48.5 C
18 37515 C
18 37 XE 41 38
GULF OF CALTFORNIA
03 0N 37,2 C
MICRCN PERIDD
1 4 f.12 1.2
n3 N 20,R C PCP 02 35 SCp ns 18
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USCGS 04 41 0B.b6y 4.254 1N3,0F, H= 81 KM, M=5,4
SOUTHERN SUMATRA.
rs 14 50.7 D
N5 14 56.3 N
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