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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 for the above

earthquakes and for teleseisms.

Information items regarding the seismographic stations which com-

prise the Berkeley network are repeated in each issue.
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HISTORY OF THE UNIVERSITY OF CALIFORNIA STATIONS ~ Seismologica

"The Seismographic Stations at Mount Hamilton and Berkeley present
several items of interest in the history of earthquake science, one of
which 1s that according to the available records they were the first
seismographic stations set up in America. Furthermore, they have func-
tioned continuously from their founding to the present day, with improve-

ments in instrumental equipment from time to time as the development of

the science and opportunity have permitted.
Several 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 stations 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 University of California has increased from six to eighteen in
1975. 1In 1950, Professor Perry Byerly was appointed Director by the
Regents; he had 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
Alr Force Office of Scientific Research, the National Science Foundation,
the California Department of Water Resources and the California State
Division of Mines and Geology. A telemetry network of fourteen stations
in Central Californmia, recording on film and selected stations on mag-
netic tape, is now operated together with seismographs with broad-band
frequency response at Berkeley, Jamestown, and Whiskeytown. Coples of
records from instruments at the Berkeley laboratory are available, to-

gether with response characteristics, on request to the Director.
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SMOGRAPHIC STATION (BKS)

srLY SEI

n began operating in a newly CONStructeq

¢ of a WWSS statio
n June 8, 1962. The closest buildingg
3

of the main campus ©
16}" Labgratﬂry, are about 0.8 km away_ ThF_'

part of th

~ut into the Upper partioffchegClaremont tornat ion. SHos Miocene
s

runnel wa

formation consists of thin layers of cherty material .';?.lterne.i;j‘ng
=

age, thi

with shale.

A plan of the tunnel is shown in the diagram below. Piers are cop-

structed of reinforced concrete with no isolation from floor and wallg,

The temperature 1s stable. A ventilating and dehumidifying system is con-

nected to all rooms.
The short-period world-wide standard instruments are operated with an

approximate magnification of 25,000 at 1 sec and the long-period standard

{nstruments 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.

The portal of the adit is in an old quarry which exposes near-vertical,
intensely contorted, thinly-bedded, brittle chert, and softer interbedded
shale of the Miocene Claremont Formation. Individual beds are one to 2

tew inches thick; the chert beds are intensely fractured and intricately

Criss-crossed by fine patterns of jointing. Near-surface beds are warped
by downhill creep; soil

minor faults,
fault,

: f
18 very thin. The area is crossed by numbers ©

and is about onpe mile from the active trace of the Hayward




STATIONS IN OPERATION:

€ Station
V) (From N to S)

£ Arcata

E Fickle Hill

k Whiskeytown

k Mineral

C Oroville
MMina (Nevada)
J James town

BiBerkeley
( (Byerly)

BiBerkeley

P'Pilarcitos
s Creek

{Mt. Hamilton

>Granite
> Creek

¢ Friant

5 San Andreas
> Geophysical
)IObservatory

..Llanada

:Paraiso

‘Priest

North
Latitude Longitude

West

40°

40°

40°

40°

39°

38°

372

37.°

37°

37°

375

37

36°

36°

36°

36°

5216

48:1

34.8

2017

33:3

26.0

56.8

5216

5214

30:0

2025

01:8

5915

4519

37.0

1939

08:5

124°

323

122°

121°

121°

118°

120°

122°

122

122°

121°

12]1°

119°

121.°

120°

121°

120°

0415

5911

3214

3623

30.0

09:2

26:3

1411

1516

2219

38.5

59:8

4215

26.7

56.6

2202

39:9

N

Present Auspices and
Date Established

Humboldt State Univ.
1948

Humboldt State Univ.
Sept. 4, 1968

National Park Service
March 8, 1973

National Park Service
1938

Dept. of Water Resources
1963

Lawrence Livermore Lab.
1969

Dept. of Water Resources
1964

University of Calif.
1962

University of Calif.
1887

Sare Ranch, 1965

Lick Observatory
1887

Richard E. Randolph

Santa Cruz, 1965

Bureau of Reclamation
March 9, 19/1

University of Calif.
1966

Charles McCullough Ranch
1961

Paraiso Hot Springs
1961

Federal Aviation Agency
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July 1, 1975 to December 31, 1975

Elev. Foundation

Meters Material Symbol

60 Sandstone ARC

(loose)

610 Siltstone FHC
over
graywacke

300 Geo-Devonian
meta—- WDC
volcanic

1495 Volcanic MIN

360 Basalt ORV
1524 Limestone MNV
457 Metamorphic JAS
(serpentine)
276 Claremont BKS
shales &
cherts
81 Franciscan BRK
sandstone
91 Grano- PCC
diorite
(weathered)

1282 Franciscan MHC
formation
(greenstone)

122 Granite GCC
119 Alluvium FRI
overlying
granite
350 Granite SAO
475 Alluvium LLA
overlying
sandstone
363 Grano- PRS
diorite
1187 Greenstone PRI

basic

metamorphic

1961
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STATION INSTRUMENTATION
July 1, 1975 to December 31, 1975
Component

T, sec Magp
Station Type of Instrument To sec lg 5 g. at TE
— - — S, W 2
ARC Wood-Anderson torsion 0.8 ’ ,000
BKS Benloft & 15 100 N, E, Z 3,000
Sprengnether
o deAudareoiitorston Miln FGREE S, W 2,000
Sahe 5°W, N45°E, 7
Sprengnether ULP 100 300 Filter N ; 500
1.0 0.2 Z 25,000
BRK #Benioff 100 kg 1.0 8.0 7 Variable
Benioff 100 kg : . 100
0.8 = N, E max
100X torsion ol P
4X torsion 0.8 = > 1.000
Press-Ewing 15 30 Z »
30 BB N45:W, N45°E, Z' — — =
*Press-Ewing
,000
FHC fBenioff 14 kg 150" 0.2 Z 50,0
FRI #Benioff 14 kg 1.0 Fglg:r Z 150,000
GCC fBenioff 14 kg 17508 20,2 Z 50,000
JAS Benioff 100 kg 10" 2075 N, E, Z ggg,ggg
#*Benioff 14 kg 1550505 2 Z )
Sprengnether 40 - Z pips
*BB Velocity == 3
*Displacement ™ 3
*Short Period(Filter) S
LLA tBenioff 14 kg 1508022 Z 50,000
MHC fBenioff 14 kg 1.0 0.2 7 50,000
Wood-Anderson torsion 0.8 - S, E 2,000
MIN Wood-Anderson torsion (.8 - S E 2,000
#Teledyne S-13 1.0 0.2 7 150,000
Filter
MNV #Broad band Instrument filtered Z 600,000
to give short-periog response at 1 sec
ORV #Benioff 100 kg L (] z 220,000
PCC #Benioff 14 kg 1.0 0.2 7 50,000
SRL #*Benloff 14 ko 1.0 0.2 7 50,000
PRS #Benioff 14 kg 1.0 0.2 z 50,000
SAQ *Benioff 14 kg 1.0 0. ; =
+#Sprengnether 0.70 kg 0.2 0:05 7 1,500,000
WDC Sprengnether 40 Fiiter >
*BB Velocity - - - -
*Displacement i
#*Short Perind(Filter) 500,000




Direction of motion: Im the "Component" column, each horizontal compon nt”W@W@ﬂO“ﬂ
seismograph is designated by the direction of ground motion corresponding %%?Egogma
upward trace motion on the seismogram when it is oriented so that time increases
from left to right. On all vertical component (Z) instruments, upward trace

motion corresponds to upward ground motion.

Relative magnification curves of instruments recording photographically and
through the telemeter system are listed on pages 49 and 50. Absolute magni-
fication may be obtained by use of calibration pulses recorded daily from
each station.

A network of broadband seismographs is now operated by the University of Cali-
fornia at seismographic stations at Berkeley (BKS), Jamestown (JAS), San Andreas
Geophysical Observatory (SAO), and Whiskeytown (WDC). The instrumentation at
Whiskeytown was installed in January 1973 and at Jamestown in November 1973.

The Jamestown and Whiskeytown seismographs are closely matched and consist of a
single vertical seismometer, a Sprengnether S-5100, operating with a free period
of 40 seconds and a damping ratio of 0.70. Signals from these seismometers are
telemetered to Berkeley via FM telemetry components and leased telephone lines
where they are recorded on analog magnetic tape recorders. Low- (+ 2mm) and
high- (+ 0.0lmm) gain displacement signals from JAS and WDC and a short period
high-gain channel from WDC are recorded along with BKS and SAO strain on the
0.03 ips tape recorder. Velocity signals from JAS (one level) and WDC (two
levels) are recorded at Berkeley on the 0.06 ips tape recorder. The seismometers
at JAS and WDC are operated in sealed pressure vessels identical to those used
with high-gain long-period (HGLP) instruments. At Berkeley, broadband instru-
mentation has been gradually developed, starting with the installation in June
1964 of Press-Ewing seismometers operating at a free period of 30 seconds. Re-
cently, a 3-component set of special ultra-long period seismometers has been
installed in the Byerly Seismographic Vault. The seismometers are Sprengnether
5-5100 operated at a free period of 100 seconds and utilize electronic recenter-
ing feedback for long term stability and temperature/barometric feedback also
for the vertical component. Low- (+ 2.5mm) and high- (+ 0.025mm) gain displace-
ment signals from each of the three components are telemetered to the laboratory
and recorded on 0.03 ips, 0-10 Hz, magnetic tape. High-gain displacement sig-
nals from BRK, JAS, and WDC are high-pass filtered at 500 sec to reduce tidal
signals. The Berkeley ultra-long period system also generates photographic paper
records equivalent to a 100 second pendulum with a velocity transducer recorded

by a 300 second galvanometer.

At SAO, the central vault is instrumented with Sprengnether S-5000 (WWSSN-
type) 3-component long period (30 sec) seismometers with displacement trans-—
ducers recording 0-10 Hz on 0.06 ips magnetic tape at SAO with 10 mm full-scale
displacement; Sprengnether S-7000 3-component short period (0.44 sec) seis-
mometers recording on SAO magnetic tape (0-20 Hz) at two gain levels separated
by a factor of 100; and a single vertical component S-7000 (5 Hz) telemetered
to Berkeley and recorded on Develocorders ('William' channel). At the SAO-
East vault, two S-5000 horizontal instruments at 15 sec period with displacement
transducers are recorded on SAO magnetic tape (0-10 Hz) with 10 mm full-scale
sensitivity. The south vault, a tunnel 300 m SW of the San Andreas fault zone,
houses a quartz-tube strainmeter 19 m long, operating with full-scale sensiti-
vity of 2 x 10~/ and recorded on 0.03 ips FM tape (0-10 Hz) at Berkeley.

Response curves for these broadband instruments are shown on pages 51 and
53.
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MAGNIFICATION

10°

1) JAS BENIOFF 100KG 1.0-075 sg¢
») BKS BENIOFF I100KG 1.0-075 sge.
3) ARC, BKS,MHC, & MIN WOOD-ANDERsQN
4) BKS SPRENGNETHER [5—100 Sgg

5) BKS SPRENGNETHER ULP 100~300 ggp

g) BRK 100X TORSION
7) BRK 4X TORSION

2
T 6 3
10° o
0. | 2 S léo- = 1000
10
PERIOD (sec)
Respong ' o, The
BKS Bezin??zsdfqr Phﬂtugraphically recording Sej'smngraPI;re the
WWSSN Syste 1d Sprengnether 15-100 second instruments



MAGNIFICATION

: )

IDT 1
10° t— =
3
10° =
Tokdl == =~
1) MNV SPRENGNETHER SP FILTER (DEV)
2) SAO SPRENGNETHER SP HG (DEV)
3) WDC SPRENGNETHER SP FILTER (DEV) 9 -
4) ORV BENIOFF I0OKG (DEV) ? 9
5) WDC SPRENGNETHER SP FILTER (HEL)
02— &) BRK BENIOFF I0DOKG 1.0-0.2 SEC. (DEV) —
7) MIN TELEDYNE S—I3 (HEL) 2
8) FHC, FRI, GCC, JAS,LLA, MHC,PCC,PRI, & PRS
BENIOFF 14KG 1.0-0.2 SEC. (DEV)
9) BRK PRESS—EWING I5—30 SEC. (HEL)
(o} ' | l
0.0! 0.l | 10 100

PERIOD (sec)

Response curves for Helicorder (HEL) and Develocorder (DEV)
channels when viewed at 20X enlargement. The Benioff 14KG curve
(8) represents several different stations and is normalized to

10,000 magnification at 1 second period.
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|) BRK PRESS—EWING BB HGV | !J
| ») BRK PRESS—EWING BB LGV L
3) JAS & WDC SPRENGNETHER FILTEREp DISPL
4) BKS SPRENGNETHER ULP FILTERED DISPL.
10°
2
3
4
R = i
10 [~ &
4
5
6 A\
10° |- 3
7 [
8
[opd = .
6
103 3
0.1
PERIOD (sec)
T -5
= :iagnﬂic tape atﬂaggind Selsmographs recorded on slﬂjtivit?
ens
llfication) In voltg and SAO. Displacement S Ho ne}ﬁ"eu
em



st m

International

Seismological
PART I. LOCAL EARTHQUAKES IN NORTHERN CALIFORNIA 2 i

This section includes information on earthquakes in Northern California
(including adjacent offshore areas) and in the adjoining section of Nevada
which were well enough recorded at the U.C. stations(sometimes complemented
by data from neighboring stations) to permit determination of the epicenter.
Latitude and longitude of each epicenter and the corresponding date and ori-
gin 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 or above, but it is likely that some
shocks near the lower end of this range have been omitted because the available
selsmographic data were inadequate for determination of the origin. Within the
region covered by the map of the central Coast Ranges of California, locatable
shocks of magnitude 2.5 or over are included in the tabulation and plotted on
this map. Shocks of magnitude 3.0 or over occurring in this smaller region
are plotted on both maps. Shocks of magnitude less than 3.0 in Northern Cali-
fornia, 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
explosions are tabulated but are not plotted on the maps.

Earthquakes occurring in the Bear Valley-Stone Canyon area of Central
California have been the subject of an intensive study known as the Near Field
project. For these areas the permanent stations of the University of Califor-
nia network were supplemented by a number of close stations. For the purpose
of this Bulletin the resulting, more accurate, locations have been used.

The results from a second seismic array have been used for earthquakes in
the Eureka-Cape Mendocino area. This array is the Humboldt Bay Seismic Net-
work established in August 1974.* Three hypocenters (but not magnitudes) de-
termined through the Humboldt Bay project have been used in the present report.
These correspond to earthquakes numbered 41, 46, and 64.

During the interval of this Bulletin, two earthquake swarms occurred — ome
in the vicinity of Oroville, number 62 on the map, and the other near Coalinga,
number 63. The largest earthquake in the Oroville sequence had a local magni-
tude of 5.7 on August 1. The hypocenters of this swarm were determined in a
special study where a special velocity model and station adjustments were used.**
The largest earthquake in the Coalinga sequence had a local magnitude of 4.9 on
August 3. The hypocenters of the events in this swarm were computed using the
standard Byerly model for Northern California.

Most epicenters were located by a CDC 6400 computer program. Information
on Version I of this program may be found in "Computer Location of Local Earth-
quakes within the Berkeley Seismographic Network' by Bolt and Turcotte, pub-
lished in Computers in the Mineral Industries, Part 2 (George Parks, Editor):
Stanford University Publications, Geological Sciences, Vol. 9, No. 2, pp. 561-
576, 1964. Where quadrant control was lacking, the method of swinging arcs was
used for epicenter location.

* Humboldt Bay Seismic Network, Annual Report, August 1975 - August 1976,
submitted to Pacific Gas and Electric Company by TERA Corporation (Teknekron
Energy Resource Analysts); Stewart W. Smith, Principal Investigator.

**Morrison, Jr., Paul W., Brian W. Stump, and Robert Uhrhammer, 1976. The
Oroville Earthquake Sequence of August 1975, Bull. Seism. Soc. Am., 66,
1065-1084 . ]



for each epicenter corresponds to the number p%ntted beside that
5 Epicenters without numbers lie outside the area of

of a map number in the table indicates that onpe point
than one earthquake in the table.

_Elrglanatiun of the Table:

Map No.

epicenter on the maps.
the map. The underlinin
on a map has been used to represent more

Origin Time are given in Universal Coordinated Time (UTC). To ob ot

d g = .
lacalnii;:ngubtract 8 hours for Pacific Standard Time (PST) and 7 hours for
3

Pacific Daylight Time (PDT).

In selecting input for the computer, we sought the best pus§ible distri-
bution of stations, both in azimuth and in distance. Where possible, both P
and S phases were used. However, the number of P arrivals greatly outnumbered
the § arrivals, Geographic coordinates are quoted to ?enths of a minute for
computer located epicenters. Uncertainties of up to five minutes exist in
determinations where the depth has been restricted, or where the epicenters
lie outside the network. Those epicenters located by the arc method have their
coordinates expressed to tenths of a degree. This is the accuracy to which the

arc method allows.

The Magnitude of the earthquake is determined on the Richter scale from
the maximum trace amplitudes recorded for the shock by standard Wood-Anderson
torsion seismographs. The magnitudes of earthquakes for which no Wood-Anderson
records are available are determined from Benioff seismograph trace amplitudes,
and are listed in parentheses.

The focal depth h is given to the nearest kilometer or by the following
ranges: a) 0-5; b) 5.1-10; c¢) 10.1-15; d) 15.1-50 km. A letter R following
the estimated depth indicates that the depth has been restricted to the value
given,

No. of Stas. is the number of stations used by the computer program or the
arc method., An asterisk after a number indicates location by the arc method.
Two asterisks after a number indicate the location resulting from the Near
Fleld Project. Three asterisks after a number indicate the location as deter-
mined by the Humboldt Bay Seismic Network. A + after 3 number indicates the
location resulting from the Earthquake Data Report, U.S. Geological Survey.

A Tt after a number indicates the location as determined by the Seismological
Laboratory, University of Nevada, Reno, Nevada.

Under Remarks will be found a short descriptive location of the epicenter.

ACknuwledgemegt S

We should like to thank the following instityt 0
in supplying readings for the epicenter locationg: iSZisizi /6 tassiscance
California Institute of Technology: Seismologica] Tainen ogical Laboratory,
Nevada; Seismological Laboratory, Oregon State Univerays ?rY. University of
Earthquake Research, United States Geologica] S Y; National Center for

urvey : f £
Company; and California Department of Water Reanurcz; s Gas and Electric
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EARTHQUAKES IN NORTHERN CALIFORNIA

Date Origin Time Latitude Longitude Magni- n No. of

1975 (Urcy) North West tude Stas. Remarks
Ju1 02 10 38 29.8 37.4° 118.8° (3.2) 5(R) 8 W of Bishop

Jul 04 04 13 55.
Jul 04 19 32 04.
Jul 13 01 16 35.

38.0° 118.5°
36° 34.6' 121° 02.7'
39.336° 117.584°

7 3.2 5(R) 7 E of Mono Lake

2 2.7 8 7**  Bear Valley

1 4.0 6.8 ++ E of Reno
Jul 13 01 36 58.2 39.384° 117.651° 4.2 11.9 ++ E of Reno
Rl 21035 19 362156.0"  121%27.6" 2.8 2.5 8 NW of Hollister
Jul 23 20 59 21.4 36° 56.0' 121° 36.0' 3.3 /.6 7 Gilroy. Felt

3

9

9

1

6

Jul 25 22 53 15. 39° 48.0' 122° 13.4' (3.0) 5.0(R) 6 NW of Chico
Jul 27 11 46 54. 372 117.9° (l3:3)4 a 6+ SE of Bishop
Jul 27 12 48 37. e 118.0° (3.3) a 6t SE of Bishop
Jul 28 11 53 10. LT 118.3° (3.2) " 5(R)TNT5 Bishop area

Aug 01 20 20 12. 3928263 1218831507 5. Oroville. Moderate
damage (VII) in the
Oroville area; some
minor injuries.
Widely felt in North-
ern California (see
p. 59).

Aug 03 06 35 16.5 367 2704 12028204 SATORERG S 7 Coalinga. Widely
felt in Coalinga-
Fresno area (see p.

62).
Aug 03 08 57 05.5 39° 18.3° 1235814 73T 3WN27 0 (R) 86 Willits area

Aug 06 22 23 14.6 37° 04.0' 12127295 1R 2058 815 6 Gilroy

Aug 10 05 16 40.5 37° 22.2' 119° 59.1' 4.2 7.3 7 NW of Fresno. Felt
in Fresno.

Aug 10 17 16 36.2 36° 55.9° 1212 28.4" 2.5 3.2 8 NW of Hollister
Aug 11 11 03 31.1 36° 34.4° 12120457 98255 11 7**  Bear Valley

Aug 15 09 57 43.7 40° 16 124° 48 3.3 2(R) 6 SW of FHC

Aug 17 00 24 28.0 37° 31° 118° 50 4.2 5.0(R) 8 Mammoth Lakes area
Win21 1236 191" 37° 34 1189474 (3L0) 5.0(R) 12 Mammoth Lakes area
Aug 27 09 53 42.6 36° 38.9 12126 25 225 4 7**  Stone Canyon

Aug 28 07 36 43 41° 126° 33 a 35 SW of FHC

Aug 28 09 20 45.5 38° EonQIN S ippoting g N S| IS4 T 2R 2 S of Clear Lake
Aug 30 00 34 06.5 39.1° 124.3° (3.0) a <f S of FHC

Aug 30 00 34 42 39° 24 118° 03' (3.9) ++ NE of Mina

Aug 31 05 52 39.5 36° 33.0 1212088 2C8 7 7**  Bear Valley

Aug 31 11 27 40 40° 45° 118° 59 4.2 ++ N NE of Gerlach
Sep 04 12 29 50.8 39.8° 125.4° 350 a 4% W of Petrolia



57
igin Time Latitude Longitude Magni- - No. of
Map Date Uﬂ(%"} E“;E North West tude Stas.
No. 1975 ilie < S 4.6 2(R) 5
23 Sep 09 02 43 33 i 3 E Rickk
66 Sep 10 12 14 24.0 40.438°  123.950° 3.0 23.
24 Sep 13 21 20 59.8 36° 00.0' 120° 33.5' 4.8 13.5 8
25 Sep 15 12 31 16.4 37° 50.3' 121° 56.7' 2.8 1.8 7
Sep 16 02 10 48.9  40.3° 126.5° 34740 a o
6 Sep 20 0051 04.8 36° 33.1' 121° 06.3' (2.6) 8 7+
2] Sep 25 20 58 21.8 40.72° 124 .8° (B 2 g 3*
267 06t D3 109744 A5,5 © 372 514" | 1212 55,11 Desiic 8
€9 0ct 03 21 4509.3 38° 65.9' 122° 47.0' 3.0 T
0 0ct 04 0123485 37° 51.7¢ 1200 16.0" 2.5 .9.4. @9
396t 0 S0BA06 29 379 5y, 70 Yopeie s 2 5 T e g
2} (6k108 109 53 93.0) 37 977 & e e, 3.0 5.0(R) 9
32 Oct 05 19 08 57.2 13,7970 18.295°  (3.5) a(r) g
43 0k 0671336 014" 3= 126" }one 3032 SR o S
0 CR0D $20 58113.6/c a7=iap i 1ae 7' (3.0) 5.0(R) 10
MI0CE 07211244667 - 377 3uv T g ks BT 3.8 5.0() 17
0 et 107103 35 39,4 38° 43/ ‘ngs 395 B2 N5 0y
37 Oct 1220 52 421 36° 28,71 1010 R0 (et B R
38 Oct 23 07 53 37.2 370 23.3' 122° 17,9 2.7 7.1 10
Oct 23 211506  40.6° 127.8° 45,
39 0ct 24 17 27 3092 36° 59.9 j21° 02.0" (2,5) 2.1 v
*0 Nov 03 0214 11.7 36° 47.7' 770 S22 B oo T
*l Nov 03 042415.8 41.086° 124.117 3.3 23.8  pas
*e. Nov.04' 14 33.52,5. 36°:56.3" 121° 6.k 2.8 5 S
835 Nawi05 03 28,50.3. 36° 39.68, 121° 17 ¢ 20y Lan
44 Nov 09 1556 46.5 37° 31.6" 121° 33 p: 2.6.02.0(R) R
45 Nov 12 07 00 23.1 40.3° 125.1° 3.4 2(R) g
% Nov14 09 2949.4 40.570° 124.436° 4.8 22.0  12%ws
Nov 16 17 29 29,3 40.35° 126.25° 5.0 2(R) 7
47 Nov 18 00 12 34.8 40.2° 124 .5° 3.2 2(R) 6
35 NovR8" 1150033.8,  363.55.67 - 1212 26.9' 3.1 11.3
&8 Moy B 18 37°59.6° 36° 56.2° 121726.3' 2.6 ‘2.1 'a

Remarks

W of FHC
S of FHC

Parkfield. Felt iy
Monterey and San |

Luis Obispo Countigf

Danville. Felt in

Danville and Walnuyt
Creek.

NW of FHC
Bear Valley
SH of FHC

Danville.
Danville.

E of Clear Lake
Richmond

Richmond

Mammoth Lakes area
Lone Pine

Peach Tree Valley
Mammoth Lakes area
Mammoth Lakes area
Markleville

Bear Valley

SW of Palo Alto.
Felt in Palo Alto.

W of FHC

Felt in
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Nov 19 10 17 00.9  40.2° 124 .5° 3.0 2(R) 6 Petrolia
Nov 22 08 33 56.4  39° 26.4' 123° 21.3' 3.1 7.0(R) 8 Willits area
Nov 25 22 49 53.4 36° 51.0' 121° 25.4' 2.8 2.2 8 Hollister. Felt as
a sharp jolt in Hol-
lister.
Nov 29 02 38 33.9 36° 42.1' 121° 20.9' 2.9 0 7%%  Stone Canyon
Nov 29 08 17 02.7 37° 32'  118° 24' (3.2) 5.0(R) 8 N of Bishop
Nov 29, 23 31022.8 37> 05.2° 121° :30.4 2:588 930 6 Coyote Reservoir
Dec 02 20 55 09 40.4° 125.25¢ (3.2) ‘a 3* SW of FHC
Nec 07 18 59 10,1 372 57.9%F 22° 21.8' 3508 55710 N of Richmond. Felt
in Albany, Richmond
and E1 Cerrito.
Dec 09 08 35 32.1 « 367 32.2' 121* 07.9°"wea9 8 7**  Bear Valley
Dec 10 19 19 25.3  37° 28' 1182 19" 3.5 5.0(R) 14 Bishop area
Dec 11 07 35 31.1 40.5° 126.15% 4210 7(R)E .6 W of Ferndale
Dec 13 18 07 21.2 367 48,8' 12]1° 35.8° 2288 0 8 San Juan Bautista
Dec 25 04 45 07.0 37° 17.8' 121° 40.7' 3.2 6.3 6 MHC local
Dec 28 08 33 02.9 36° 52.8' 122° 05.3" 3.2° 4.2 9 SW of Santa Cruz.
Felt in Santa Cruz
area.
Dec 29 15 07 32.3 36° 48.1' 121° 07.5" 3.5 9.2 7 E of Hollister
EXPLOSIONS AT NEVADA TEST SITE
Date Origin Time Latitude Longitude Magni-
1975 (U.T.C-) North West tude
Sep 06 17 00 00.]1 37° 01.5' 116° 01.7' 4.4
Ooct 24 17 11 26.1 37° 13 960001162 10:25 4 7
Oct 28 14 30 00.2 37° 17.4' 116° 24.7° 6.2
Nov 18 15 30 00.3 36.991° 116.032° 3.8
| Nov 20 15 00 00.1 37° 13.5' 1162 22.0° 5.8
E Nov 26 15 30 00.2 37° 07.0° 116° 01.1° 4.4
Dec 20 20 00 00.2 a7°007 7. sall6s 0318 5.6
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Internation
OROVILLE SEQUENCE é@@lmrgogc
Magni-
Date  Origin Time tude |atitude Longitude
1975 (0T o(T)sec ML ) e A Depth

= ili&)f@ﬂ____ll____gjb)h
Jun 28 04 19 53.72 0.13 3.5 39°28.33' 1.19 121°31.45"

- 1.05  7.56knm 1.59
Aug 01 1545 37.81 0.07 3.8 392698 0.67 121 31.87 0.67 7.27 1.0
Aug 01 16 27 17.81 0.14 4.7 3926.29 1.19 121 32.25 -

1.20 4.89 2
Aug 01 17 26 50.12 0.09 3.0 39 27.71 0.85 121 4

82.27 083 ' 8.57° i
Aug 01 20 20 04.75 0.08 4.5 3926.33 0.76 121 31.71 0.76 8.0] i

Aug 01 20 20 12.85 5.7 39 26.33 121 31.7 o
J:ug 01 20 25 4.7 39 26.33 121 31.71
Aug 311 12'0 29 4.6 39 26.33 121 31.71
u :

Aug y 2o 3609808 0150 3.0, 39426.71p ci1kb2e 27 30.40  1.44 4.82 3.2
Au: : 2E 37 3.5 39 26.71 121 30.40 | '
et 45; 18.40 0.14 3.0 392840 1.5 121 30,02 1

3.8 39 28.4¢ 121 30, B
Aug 01 21 0539.84 0.0 3.0 390z 98 i
Aug 01 21 16 23.84 (.11 | g

121 29.25 .43
32 1 Wty s e . 6.74  0.63

Aug 01 21 21 50.65 .07 4.1 39 26.53 (.6

. 1802 -7 50 1.57
Aug 01 21 25 59.02 (.04

121 31,70 (.6

3.3 3 7.76  0.99
Mg 01 21292012 008 g o 23-12 192 S le1Eaina s Mo 7.08  0.63
Aug 01 22 04 55 | ' L ' |

= e 04.23 0.07 3.1 39 2543 0.62 127 31‘?; e 1.2
67 0.04 31 39964 . Aot
- ; 6 0 o 7.20 0-98
Aug 01 22 23 -3l 2100
e i 23_22 0.1 "2 ayizstph o 5 3’:’:.36 0.40 7.48 .63
ey 48.48 .03 3.4 32948 a5 15 31'36 LI R -
Aug 02 06 3] 57. A gl 39 29.06 0.25 927 30-34 i 7.5] 0. 35
e 13080, 061643 21 139 2684% 4, (0 )eh 121 29'55 T 0.3
MR, She 2004 31F 39 gl N 121 30'01 S Bay e
Aug o) 49 00.12  0.07 3.3 39 25 ¢¢ 0.52 12 28*10 0.35 7 o, 0'52
Aug pe o1 50.74  0.12 3.4 39 23 3¢ 0.89 12 29'3] 0.3 5 g, 0‘85
A g 2 1444 38.71  0.04 3.2 39 25 03 0.32 1 29‘32 0.91 5 49 1'86
u , :
g [881Ras- 11" 005 37" '39 25 07" . a3 121 29_qg 75 s 0
Aug 02 17 24 29.23 0.07 4.3 39 28.42 o 60 | M 6ag .
413 0.06 4.0 3928.66 0.5 9 5.
36.85 0.05 3.1 3926.89 .44 52
Aug 02 20 22 16.32 0.05 5.1 39 » ‘ | Sk S i
o B89 10.85" 121 27.76 - '0.3¢ 365 70
06 3.9 392826 052 12128.89 0.5 5 07
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Magni-

Date Origin Time tude Latitude Longitude Depth

’l9_75’—_(_0[) o(T)sec M ¢ o(¢)km Nis o(A)km h o (h)km

==

Aug 02 20 58 55.70 0.06 3.8 39°25.93' 0.50 121°27.97' 0.51 5.71  0.90
Aug 02 20 59 5.2 39 25.93 121 27.97

a0 21 11 44,53 0.18 3.1 39 26.95 . .23 121 28.48 1.28 1.53 2.75
Aug 02 21 40 01.34 0.07 3.9 392562 0.57 121 28.39 0.58 5.39 1.04
Aug 03 01 03 05.77 0.04 4.6 3929.26 0.40 121 31.06 0.38 7.98  0.55
Aug 03 02 47 08.80 0.04 4.1 39 28.68 0.33 121 30.06 0.32 6.79 0.50
Aug 04 09 47 45.01 0.06 3.5 39 25.27 0.61 121 31.36 0.45 7.57  0.88
Aug 05 02 28 57.35 0.05 3.3 3924.91 0.39 121 29.46 0.33 7.17 0.63
Aug 05 20 44 24.50 0.17 3,2 39 24.87 1.35 121 30.87 1.15 6.79 2.23
Aug 06 03 50 29.94 0.20 4.7 39 28.73 1.94 121 31.46 1.73 7.69  2.51
Aug 06 13 03 28.60 0.08 3.0 39 30.47 0.8 121 32.29 0.81 7.77 1.09
Rlge06 16 25 47.93 0.14 3.1 39 26.73 1.24  121.27.58  1.14  8.49 - 1.30
Aug 06 16 41 52.08 0.02 3.6 39 29.80 0.17 121 31.76 0.17 8.40  0.16
Aug 06 21 00 33.46 0.11 3.0 39 26.37 0.95 121 29.10 0.89 9.20 0.98
Aug 06 21 00 3.0 39 26.37 121 29.10

Aug 07 20 31 20.38 0.15 3.1 39 30.99 1.56 121 31.98 1.48 8.68 1.71
Aug 08 07 00 50.09 0.05 4.9 39 30.13  0.51 121 30.72 0.46 7.64  0.62
Aug 08 13 37 53.87 0.08 3.2 3929.79 0.70 121 29.37 0.64 6.29  0.68
Aug 08 19 03 27.23 0.09 3.1 39 23.60 0.65 121 29.60 0.62 5.60 0.9
Aug 09 07 38 47.48 0.10 3.0 39 24.80 0.74 121 29.00 0.70 7.46  0.90
Aug 11 02 40 16.73 0.35 3.0 39 27.72 2.28 121 26.53 1.85 1.52  3.89
Aug 11 06 11 36.3¢ 0.12 4.3 39 26.78 0.91 121 28.85  0.81 4.26 1.24
Aug 1l 1559 05.26 0.19 3.6 3928.22 1.40 121 33,23 1.39 6.39 1.68
Mlg12 115852.05 0.14 3.0 3927.41 1.50 121 32.47 1.08 7.63 1.59
8516 0548 09.38 0.03 4.0 3928.33 0.33 72131.26 0.40 3.01 0.5
Aug 16 12 23 24.43 0.05 3.1 39 29.59  0.52 121 30.26  0.37 6.05  0.68
W23 183153.26 0.13 3.1 3929.90 1.20 121 29.64 1.14 4.36 1.7
Mg 24 0910 37.72 ©0.16 3.3 39.30.48 1,78 121 29.94 1.3 5.26 2.20
B 1335 11.65. 0.13 ' 3.20 133 20:360 SNTAT2RNA 20802600 1125 13:87 <30
Sep 04 0] 17 01.95 0.11 3.0 3923.93 1.23 12132.97 1.08 7330 j2.01
60 05 21 01 39.22 0.12 3.2 392479 0.99 121 31.35 lV 7 V7515 1.65
Sep 10 17 39 05.17 0.07 3.4 39 31.21 0.68 121 3z2.24 0.85 6.33  1.00
SRR 12. 02 00 47.89 0.03 3.5 39 30.14 0.27 121 29.19 0.27  3.62 0.39
B . o 0714 o0.20 4.0 39 .30.00 1.05 121 23.76 2.06 11.44  1.35
SENRPER noNE? 16.26 . 0.17Z 3.1 39 26.31 1238 12] 30.22 12861 9509 2.23
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Magni-

Date orl'?in Time tHEe Latltude o)k Lﬂﬂgl tude et Degth e
1975 0T) ofT)sec ™ ¢ O/ ————— L
Sep 27 22 34 38.05 0.03 4.6 3930.65 0.33 12132.19  0.42 8.44 g,
Sep 27 23 04 30.94 0.02 3.1 3931.05 0.17 121 31.09 0.20 8.39 gy
Sep'27 2328 05:02 DV12° 3.2 39:30.93F Ml.ig - 121083521 RES1e 7.07  y.p;
Sep 28 21 07 15 324 39731 121 32

Oct 10 07 44 47.63 0.01 3.6 3927.44 0.06 121 29.12 0.07 3.14 Q.
Oct 13 16 06 51.45 0.20 3.0 3929.53 1.74 121 31.05 1.52 4.13 2.5
Oct 28 03 41 16.06 0.07 3.5 3929.49 0.69 121 30.46 0.66 4.21 1.1

Nov 05 ~ 05 37 46.79 0.13 3.4 3923.27 0.8 121

29.82 0.70 3.56 1.64
Nov 15 03 35 01.94 0.10 3.8 39 25.24

0.87 121 29.83 0.87 7.45 1.40

Most of these were felt in Oroville and throughout Butte County.
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i ‘ ‘ 1= No. of
igin Time Latitude Longitude Magni h :
l1}317:?3 Oﬂ(ﬂ.T.C.) North West tude Stas. emarks

Aug 30 05 48 14.8 36° 29.7' 120° 23.3' 3.0 7.4 /
Oct 12 16 45 05.4 36° 27! 120° 24" (2.5) 5.6 5 Il
Oct 23 14 37 12.4 36° 28.7' 120° 19.7° (22588 270 6 ‘
Dec 10 23 32 17.7  36° 27.8' 120° 20.2' (25700 g 6
Dec 22 02 29 36.1 36° 31.0 120° 22.4  (2.6) 1.0 /
Dec 27 22 16 14.3  36° 28.4" 12085 20 255 (28 R0l 7
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PART II. REGISTRATION OF EARTHQUAKES

seismographic network operated b -
y the University of Californi
ﬁgﬂe Séatings =i BKSN(G;R?RK ig the BKS reading is not c?elai) SBEEEEIEY)*
3 » ? > tII ? > an FHC. Infnmatiﬂn 'I_'E a - ’ »
3 - rdl th
and instrumentation will be found in the introductory Eectizﬁ nfeiﬁiztatlﬂng

Bulletin. Berkeley source paramete
; rs from Part I
earthquakes in Northern California and adjoining ai;zerPEEtEd L

Phase arrival times are Universal Coordinated Time (UTC)

In the column identifying the P or PKP phase, '"C" or '"D" indicates
initial compression or dilatation of the ground, respectively, from a wave
of the compressional type. , 72 i

S arrival times and arrival times of later phases are given in
minutes and seconds after the hour of the P or P' arrival time. 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 nth;r 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 hori-
zontal amplitudes combined from N and E components are designated by
"H" (e.g., PH, PPH). Unless otherwise specified, magnitudes given for
earthquakes outside the Northern California, Nevada, and Oregon region
correspond to the magnitude based on surface waves (Mg). The published
value is obtained by combining the value of Mg determined from the am-
plitude of surface waves of period near 20 seconds with magnitudes de-

termined from body waves according to the formula:
m, = Q + lﬂglo (A/T),

1/2 peak-to-peak ground amplitude in microns,

where A

period in seconds, and

T

on of distance and depth
"Magnitude and Energy of
9:1-15, 1956).

cally determined functi

Gutenberg and Richter (
" Annali di Geofisica,

Q is the empiri
given by
Earthquakes,

values of mp for long-period

e available _
to an equivalent

The arithmetic average of th
body waves 18 converted

and short-period records of
value Mg by

HS —~ ]_'59 H}b — 3.9?-



o A

This value is then compared with the value of Mg determined frop

surface waves. Some events, particularly deep earthquakes and large
explosions, give clear body waves, but only weakly developed Surface

waves. In these cases, the directly determined body-wave magnitude
is piven, designated MAG (mp).

Distances are given in degrees from the Berkeley station, BRK,
USGS source parameters are listed as a guide at the end of arrival
times of the earthquakes. USGS magnitude is my.

All measurements and interpretation of seismograms (i.e., identi-
fication of phases, arrival times, directions of initial ground motiop
and ground amplitudes and periods) are done at Berkeley. Readings fIOI:.'I
the remaining stations in the network other than the nine listed are
available on request. Requests for additional data or for copies of
seismograms should be addressed to the Director.
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