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UNITED STATES EARTHQUAKES, 1961

INTRODUCTION

This publication is a summary of
earthquake activity in the United States
and regions under its jurisdiction for the
calendar year 1961. The sources of
noninstrumental information used in the
compilation include the United States
Weather Bureau, whose observers prepare
periodic reports on local seismic activity;
telegraphic information collected by Sci-
ence Service, Washington, D.C.; Bulletins
of the Seismological Society of America;
special reports of the Jesuit Seismological
Association and the Northeastern Seismo-
logical Association; the Hawazian Volcano
Observatory  Summary: newspaper clip-
pings; and reports from interested indi-
viduals. Instrumental data used in locat-
ing earthquakes are obtained from the
network of Coast and Geodetic Survey
stations listed on page 46 and from other
cooperating seismological stations in the
United States and throughout the world.

The Coast and Geodetic Survey en-
deavors to coordinate efforts in collect-
ing all types of earthquake information
with the special object of correlating
instrumental earthquake locations with
noninstrumental reports received from
the epicentral areas. This is done by
local organizations making intensive re-
gional investigations in California and
elsewhere, and, when necessary, by the
Coast and Geodetic Survey. This infor-
mation serves to map the seismic areas
of the country adequately and promote
public safety through a better under-
standing of earthquake phenomena. Since
the success of the general information
service depends largely on the cooperation
of local officials and citizens, all are urged

to fill out and return earthquake ques-
tionnaires.

Earthquake information services.—The
Coast and Geodetic Survey maintains
a Seismological Field Survey in San
Francisco to collect earthquake informa-
tion and make field investigations of
strong shocks in the Pacific coast and
western mountain States. Details con-
cerning damage, destruction, and other
effects are enumerated in the quarterly
Abstracts of Farthquake Reports for the
Pacific Coast and the Western Mountain
Region. This report is available on
request from the Director of the Coast
and Geodetic Survey, Washington, D.C,,
20230. Active cooperation in this work is
received from the University of California
Seismographic Station, Berkeley (Dr.
Perry Byerly, in charge); and the Seismo-
logical Laboratory, Pasadena (Dr. Frank
Press, Director); as well as State Col-
laborators in Seismology. The following
Collaborators served as agents of the
Coast and Geodetic Survey in their
respective States in 1961:

Arizona.—Dr. Eldred D. Wilson, Uni-
versity of Arizona, Tucson.

Colorado.—Prof. W. Warren Longley,
University of Colorado, Boulder.

Idaho.—Dr. Earl F. Cook, Idaho Bu-
reau of Mines and Geology, Moscow.

Montana.—Prof. Stephen W. Nile,
Montana School of Mines, Butte.

Nevada.—Dr. David B. Slemmons, Uni-
versity of Nevada, Reno.

New Mexico.—Prof. Stuart A. North-
rop, University of New Mexico, Albu-
querque.
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Oregon.—Dr. Ira S. Allison, Oregon
State College, Corvallis.

Utah.—Prof. J. Stewart Williams, Utah
State University, Logan.

Washington.—Prof. Howard A. Coombs,
University of Washington, Seattle.

Wyoming.—Prof. Horace D. Thomas,
University of Wyoming, Laramie.

Among the commercial agencies on the
West Coast rendering valuable services are
telephone, power, oil, railroad, and espe-
cially insurance companies. Certain con-
cerns interested in the manufacture of
earthquake-resistant building materials
are also active, together with various
organizations of structural engineers and
architects.

In other parts of the country the Jesuit
Seismological Association with central
office at St. Louis University collects in-
formation in the central Mississippi Valley
area (Rev. Dr. Victor J. Blum, S.J., Dean
of the Institute of Technology). The

Northeastern Seismological Association
with headquarters at Weston College,
Weston, Mass. (Rev. Daniel J. Linehan,
S.J., in charge), undertakes similar work
in the northeastern States. Additional
information is furnished regularly by Mr.,
Berlen C. Moneymaker, Chief Geologist,
Tennessee Valley Authority, Knoxville,
Tenn., for earthquakes in the State of
Tennessee, and Dr. Gerald R. MacCarthy,
Department of Geology, University of
North Carolina, Chapel Hill, N.C., for
earthquakes in the State of North Caro-
lina.

Modified Mercalli Intensity Scale of
1931 —All intensities used by the Coast
and Geodetic Survey refer to the Modified
Merecalli Intensity Scale of 1931.) The
abridged version of this scale is given here
with equivalent intensities according to
the Rossi—Forel scale.

1 Modified Mercalli Intensity Scale of 1931, Harry 0. Wood

and Frank Neumann, Bulletin of the Seismological Society of
America, vol. 12, no. 4, December 1981,
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MODIFIED MERCALLI INTENSITY SCALE OF 1931

(ABRIDGED)

Not felt except by a very few under
specially favorable circumstances. (I
Rossi-Forel scale.)

Felt only by a few persons at rest, espe-
cially on upper floors of buildings.
Delicately suspended objects may
swing. (I to II Rossi-Forel scale.)

Felt quite noticeably indoors, especially
on upper floors of buildings, but many
people do not recognize it as an earth-
quake. Standing motorcars may rock
slightly. Vibration like passing of
truck.  Duration estimated. (III
Rossi—Forel scale.)

During the day felt indoors by many, out-
doors by few. At night some awak-
ened. Dishes, windows, doors dis-
turbed; walls make creaking sound.
Sensation like heavy truck striking
building. Standing motorears rocked
noticeably. (IV to V Rossi-Forel
scale.)

Felt by nearly everyone, many awakened.
Some dishes, windows, etc., broken; a
few instances of cracked plaster; un-
stable objects overturned. Disturb-
ances of trees, poles, and other tall
objects sometimes noticed. Pendulum
clocks may stop. (V to VI Rossi—Forel
scale.)

Felt by all, many frightened and run out-
doors. Some heavy furniture moved;
a few instances of fallen plaster or dam-
aged chimneys. Damage slight. (VI
to VII Rossi—Forel scale.)

Everybody runs outdoors. Damage neg-
ligible in buildings of good design and
construction; slight to moderate in well-
built ordinary structures; considerable
in poorly built or badly designed struc-

VIII.

IX.

XI.

XII.

tures; some chimneys broken. Noticed
by persons driving motorecars. (VIII
Rossi—Forel scale.)

Damage slight in specially designed struc-
tures; considerable in ordinary sub-
stantial buildings with partial collapse;
great in poorly built structures. Panel
walls thrown out of frame structures.
Fall of chimneys, factory stacks, col-
umns, monuments, walls. Heavy fur-
niture overturned. Sand and mud
ejected in small amounts. Changes in
well water. Persons driving motorcars
disturbed. (VIII4 to IX~— Rossi~-
Forel scale.)

Damage considerable in specially de-
signed structures; well-designed frame
structures thrown out of plumb; great
in substantial buildings, with partial
collapse. Buildings shifted off founda-
tions. Ground cracked conspicuously.
Underground pipes broken. (IX+4-
Rossi-Forel scale.)

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

Few, if any, (masonry) structures remain
standing. Bridges destroyed. Broad
fissures in ground. Underground pipe-
lines completely out of service. KEarth
slumps and land slips in soft ground.
Rails bent greatly.

Damage total. Waves seen on ground
surfaces. Lines of sight and level dis-
torted. Objects thrown upward into
air.



Epicenter maps.—Figure 1 is designed
to show the existence of destructive and
near destructive earthquakes in the United
States through 1961. The smallest dots
indicate the shock was strong enough to
overthrow chimneys or affect an area of
more than 25,000 square miles (intensity
VII to VIII); the largest solid dots may
be associated with damage ranging from
several thousand dollars to one hundred
thousand dollars, or to shocks usually
perceptible over more than 150,000 square
miles (intensity VIII to IX); the smaller
encircled dots represent damage ranging
from approximately one hundred thou-
sand to one million dollars, or an affected
area greater than 500,000 square miles
(intensity IX to X); the larger encircled
dots represent damage of a million dollars
or more, or an affected area usually
greater than 1,000,000 square miles (inten-
sity X to XII).

Figure 2 shows earthquake distribution
in the United States during 1961. In a
few cases where instrumental control is
not satisfactory or where results of inves-
tigations are inadequate, the plotted epi-
centers should be considered as showing
the existence of the earthquake rather
than the precise location.

In figure 2, those earthquakes occurring
in the California area are plotted when
felt reports are received from several
places. Earthquakes reported as feeble
are not plotted on the epicenter map of
the United States, nor are minor after-
shocks plotted for heavy earthquakes in

COAST AND GEODETIC SURVEY

California or any other region. The num-
ber after a dot indicates the number of
shocks which have occurred at or near
the location shown. Bulletins of the
University of California Seismographic
Station, Berkeley and the Seismological
Laboratory, Pasadena, should be con-
sulted for further details regarding epi-
centers and often for data on additional
shocks.

The selection of isoseismal or ‘felt
area’ maps (figs. 3-6) is governed largely
by the size of the area affected, the
minimum radius generally being of the
order of 50 miles. In the case of sharp
localized shocks this means that some
earthquakes of intensity VI (mostly in
California) will not be shown on such
maps whereas others of intensity IV and
V (largely in the eastern and central
areas) will be shown.

Teleseismic results.—On page 46 is a list
of Survey and cooperating teleseismic sta-
tions for which the Survey publishes re-
sults. During the year the locations of
2415 epicenters were announced promptly
on Preliminary Determination of Epicenter
cards. Those desiring to receive these
cards should request addition of their
name to the PDE mailing list.  All seismo-
gram interpretations are published in the
monthly Seismological Bulletin, MSI se-
ries, available on mailing list CGS-7 from
the Director, Coast and Geodetic Survey,
Washington, D.C., 20230. During the
yvear 1961, MSI-241 through 252 for the
monthly bulletins of 1961 were published.
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Magnitude and Intensity (Damage) Eat-
ings.—Magnitude Rating, stated accord-
ing to The Gutenberg—Richter scale, is a
measure of the energy-release at the focus
of the earthquake, having therefore a fun-
damental relation to the shock. It is
estimated by the analysis of seismograph
records, as explained in the Bulletin of
Seismological Society of America, Vol. 32,
No. 3, 1942. Intensity (Damage) Rat-
ing, usually expressed on the Modified
Mereally Scale of 1931, is a local measure
of the effects on people and objects at
any affected locality, being, therefore a
result of many factors, including energy-
release of the earthquake, distance, geo-
logical and topographic conditions, and
structural properties of buildings. It
varies from place to place. The two
ratings are not simply comparable.

Strong-motion seismograph results—The
maintenance of a network of strong-
motion seismographs and analysis of the
records of destructive earthquake motions
thus obtained are functions of the Bureau
in connection with a broad cooperative
program of research being carried out on
the Pacific Coast with a number of local
organizations and institutions interested
in the engineering aspects of the earth-
quake problem. The details of this pro-
gram are described in S.P. 201, Earthquake
Investigations in California, 1934-35.

The preliminary analyses of strong-
motion records are published in the
Quarterly Engineering Seismology Bulletin

682-078—63——2

which is available upon request from the
Director, Coast and Geodetic Survey,
Washington, D.C., 20230. The revised
analyses are given in table 7.

Earthquake history.—A history of the
more important shocks of the country
appears in Publication 41-1, Earthquake
History of the United States. Part I covers
continental United States and Alaska, ex-
clusive of California and western Nevada;
Part II covers the stronger earthquakes
of California and western Nevada. The
first part was revised in 1958 and the
latter in 1961,

A history of minor activity is covered
largely in a series of references listed in
Publication 41-1, in recent reports of the
Coast and Geodetic Survey, and in the
Bulletin of the Seismological Society of
America, Volume 29, No. 1, January 1939.
The last two references give detailed infor-
mation for all California earthquakes.
The last one contains all information ap-
pearing in early catalogs published by the
Smithsonian Institution.

A summary of the earthquake program
as carried out in the United States is
briefly outlined in S.P. 282, Earthquake
Investigation in the Unaited States, revised
1962. The major organizations and sta-
tions are listed together with a list of the
independent and/or privately operated
stations. This publication is available
from the Superintendent of Documents,
Government Printing Office, Washington,
D.C,, 20402, for 25 cents.
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NONINSTRUMENTAL RESULTS

NOTE,—The following symbols are used to indicate authority
for times or reported epicenters: P, reported by the Seismological
Laboratory, California Institute of Technology, Pasadena; B,
reported by the Seismographic Station, University of California,
Berkeley; NESA, reported by the Northeastern Seismological
Association; Weston, Mass.; JSA, reported by the Jesuit Seismo-
logical Association, Saint Louis, Mo.; S, reported by the Seismo-
graph Station, University of Washington, Seattle, Wash.; and
W, reported by the Washington office of the Coast and Geodetic
Survey.

An asterisk (*) indicates instrumental origin time of the earth-
quake when coordinates of the epicenter are given. Otherwise,
instrumental times shown with asterisks are those of first motion.

‘When more than one degree of intensity is reported from a
town, the town is listed under the highest intensity reported.
More details will be found in the quarterly Abstracts of Earth-
quake Reports for the Pacific Coast and Western Mountain
Reglon, MSA series, issued on mailing list CGS-3 by the Coast
and Geodetic Survey, Washington, D.C., 20230,

EARTHQUAKE ACTIVITY IN THE VARIOUS
STATES

NOTE.—The intensities of the earthquakes for which no
ratings are given range from I to IV,

Alaska: January 5 (3); 16; 18; 30, V;
February 4; 6; 7; 16; 28; March 14; 28 (2);
April 4; 26; 28; May 17; 26; June 12; 15; July 4;
8; 12; August 4, IV; 17; 23; 29; September 5 (2);
5, VI; 6 (2); 11; 24 (2); 28; October 11; 16; 26;
30; November 18; 19; 22; December 2; 5 (2); 6;
10; 19; 23, 1V; 24; 25.

Arizona: February 11, IV.
Arkansas: September 9, IV.
California: (Intensity V and above) January

13, V; 28, VI, V; February 1, V (2); 16, V;
April 5, VI; 8, VII (2); 27, V; May 28, VI;
July 28, V (2); 30, V; August 17, V; 22, V;
September 1, V; 12, V; October 3, V; 18, VII;
19, V; 20, VI, V (3); 31, V (3); November 9, V;
11, V; 14, VI; 16, V (2); 17, V; 20, V (4);
December 17, V.

Colorado: November 26; 26, IV.

Hawaii: January 7; 15; 16; 21; 24; February
12; 13 (2); March 5; 8; 11 (4); 13; 18; 21; 29;
April 2; 3; 9; 10; 21; 23; 27; May 9; 16 (2); 19;
26; 30; June 8; 17; 23 (3); 27; 29 (3); 30 (3);
July 2; 7; 11; 12; 13; 23 (2); 23, V (2); 24 (2);
27; 29 (2); August 3; 12; 14; 15 (2); 21; 22 (4);
25; September 3; 8; 9; 12; 13; 15; 21 (7); 22, V;
24 (4); 24, V (2); 25; 27 (2); October 18; 29;
November 4; 10; 14; 17; 18; 21 (3); 22; 23 (3);
24; 25; 27; December 2; 9; 11; 15; 17; 31 (2).

Idahe: September 23, IV,

Kansas: April 13, V; December 25, IV.

Missouri: September 9, IV; December 25,
V (2.

Montana: January 16; February 22, IV (3);

23, IV (2); 24, IV; 26, IV (2); March 9, IV; 10,
IV; 12, IV; 13, V; 26; April 3; 6, V; 7, IV (2);
June 26, V; July 29, IV (12); September 23; 23,

IV; November 1, IV; 2, IV; 5, IV; 26 (2);
December 3, IV (2), V (2); 4, IV (3).
Nebraska: April 13, V.
Nevada: February 14; April 23, IV (2);
July 3;3, V (2); 4, IV.
New Jersey: December 27, IV.
New Mexico: January 27, IV; July 3, VI.
New York: April 20, V; September 29, IV.
Ohio: February 22, V.

Oklahoma: January 10, V; April 26 (2);
27, V.
Orgeon: January 3, IV; August 18; 18, VI;

September 15, V; 17, VI; November 6, VI;
November 7; 7, V; December 16.

Pennsylvania: September 14, V; December
27, V.

South Carolina: May 20, I1I; October 17, III.

South Dakota: December 31, VI.

Utah: April 15, VI; 16 (2); May 6, V.

Washington: January 3, 1V; 3, V; 5; Feb-
ruary 1, V; 5 (2); 9; 21; 21, IV; 25, IV; June 1;
28, IV (2); August 18; 18, IV; September 9;
15 (2); 15, VI; 16;16, V; 17 (2); 17, VI; October
30, V; November 6, V; 7; 7, V; 30, IV.

Wyoming: June 16; 29, V; July 12, IV; 29,
IV (12); September 10, IV (3); October 26, IV
(3); 81, IV.

EARTHQUAKE ACTIVITY OUTSIDE THE
UNITED STATES

Panama Canal Zone: January 20, I; February
5, IT; July 3, I; September 19, IT; December 20.

Puerto Rico: July 20, III; August 2, V; 19;
October 2; 12.

NORTHEASTERN REGION
(75TH MERIDIAN OR EASTERN STANDARD TIME)

April 20: 08:15. Massena, N.Y. V. Felt
by many; few alarmed. Slight plaster cracks
reported in some buildings. Windows and dishes
rattled. Explosivelike sounds heard by many.
Trembling motion. Also reported felt in and
near Cornwall, Canada.

September 29: 01:30 (about). Massena,
N.Y. IV. Felt by several; awakened and
frightened few. Buildings shook; windows and
dishes rattled. At Rooseveltown, custom officers
thought a plane had crashed into a house. Felt
by few at Chase Mills, where buildings creaked
and loose objects rattled. Also felt from Prescott
east to Lancaster, Ontario, Canada.

EASTERN REGION
(75TH MERIDIAN OR EASTERN STANDARD TIME)

May 20: 10:43. Summerville, S.C. IIIl.
Felt by several. Slight shock; gradual onset.



September 14: 21:16:56*. Epicenter in Le-
high Valley, Pa., W. Maximum intensity (dam-
age) V. Police and newspaper switchboards
throughout the area were swamped with ecalls
from alarmed citizens. No damage reported.

INTENSITY (DAMAGE) V:

Allentown.—Felt by nearly all; awakened and
alarmed many. The strong shock shook scores
from their beds, jarred several members of one
family from their front porch, and caused loose
bricks to fall from chimney. Buildings shook;
loose objects rattled; abrupt onset; bumping
motion.

Bethlehem.—Felt by nearly all; awakened and
alarmed many. Buildings shook; loose objects
rattled. Disturbed objects observed by many.
Rapid onset; trembling motion from east.

Catasauqua.—Felt by, awakened, and alarmed
many. Buildings shook; loose objects rattled.
Thunderous sounds heard by many. Abrupt
onset; trembling motion.

Coplay.—TFelt by nearly all; awakened and
alarmed many. Buildings shook; loose objects
rattled. Rumbling sounds heard. Abrupt on-
set; trembling motion.

Egypt.—TFelt by and alarmed many; jarring
motion.

Fountain Hill—Felt by and alarmed many;
jarring motion.

Freemansburg—7Felt by and alarmed many;
jarring motion.

Hellertown.—Felt by and alarmed many.
Buildings shook; furniture vibrated; lamp shades
moved. Abrupt onset; trembling motion.

Weaverville.—Felt by and alarmed many; jar-
ring motion.

INTENSITY (DAMAGE) 1v: Center Valley, Em-
manus, and Fullerton.

INTENSITY (DAMAGE) I TO III:
Northampton.

October 17: 19:35. Summerville, S.C. IIIL
Felt by several. Abrupt onset.

December 27: 12:06. Pennsylvania-New
Jersey border. Maximum intensity (damage)
V in Pennsylvania. At Bristol and in the north-
east portion and suburbs of Philadelphia, build-
ings shook, dishes rattled, and disturbed objects
were observed by many. Police and newspaper
offices were swamped with calls from alarmed
citizens inquiring about the loud rumbling
sounds. Felt by many at Levittown and Lang-
horne, where buildings creaked and dishes rattled.
In New Jersey, felt by many at Bordertown and
Trenton, where houses shook, windows and dishes
rattled. Felt by several at Burlington. “Sounded
like furniture being pulled across upper floor.”

Fogelsville and

COAST AND GEODETIC SURVEY

CENTRAL REGION
(90TH MERIDIAN OR CENTRAL STANDARD TIME)

January 10: 19:40. Southeastern Oklahoma.
V. TFelt from Dow and Hartshorne in Pittsburg
County to Wilburton in Latimer County. No
damage reported.

INTENSITY (DAMAGE) V!

Adamson.—Felt by all. Buildings creaked;
loose objects and windows rattled. Disturbed
objects observed by all. Thunderous sound
heard.

Dow.—Felt by nearly all; many alarmed.
Buildings creaked; windows and doors rattled.
Thunderous sounds heard by many.

Hartshorne.—Felt by nearly all; many alarmed.
Buildings creaked; loose objects rattled. Lamps
and hanging lights swayed. Thunderous sounds
heard by many. Abrupt onset; rolling motion.

Jumbo—Felt by nearly all. Windows, doors,
and dishes rattled. Cracking sounds. Some
thought a plane crashed, others an old mine had
exploded.

Panola.—Felt by nearly all. Windows, doors,
and dishes rattled; furniture shook. Abrupt
onset; trembling motion. Thunderous sounds
followed by two less violent ones.

INTENSITY (DAMAGE) 1V: Clayton and Wilburton.

INTENSITY (DAMAGE) 1 TO II: Atoka, Heavener,
Pittsburg, Poteau, and Tuskahoma.

February 22: 03:45:03*%. Northwestern Ohio.
Maximum intensity (damage) V. Recorded by
the seismograph at John Carroll University.

INTENSITY (DAMAGE) V:

Amsden.—Felt by, awakened, and alarmed
many. Buildings creaked; loose objects rattled.
Rapid onset; trembling motion. Subterranean
sounds heard by many.

Arcadia.—Felt by, awakened, and alarmed
many. Buildings shook; dishes and loose objects
rattled. Sounded like a sonic boom.

Fostoria.—Felt by and awakened nearly all.
Police and newspaper switchboards swamped
with calls from alarmed citizens. Pictures
knocked askew. Buildings shook; dishes, win-
dows, and doors rattled. Abrupt onset; bumping

motion. Sounded like a sonic boom.
INTENSITY (DAMAGE) IV: Adrian, Bascom,
Carey, Findlay, Fremont, Hoytville, Mount

Blanchard, and Wayne.
INTENSITY (DAMAGE) I To IrI: Green Springs,
New Riegel, Ottawa, Tiffin, and West Millgrove.
April 13: 15:14:57.2*, Epicenter 39.9° north,
100.0° west, Kansas-Nebraska border, W.
Depth about 25 km. Maximum intensity
(damage) V.
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INTENSITY (DAMAGE) V IN KANSAS:

Almena.—Felt by nearly all. Light objects
fell from table. Buildings creaked; loose objects
rattled; water in pails slopped. Abrupt onset.
Trembling motion; duration 30 seconds.

Dry Creek (12 miles north of Norton).—Felt by
and frightened children in school. Water
bounced in stock tanks.

Norton.—Felt by nearly all; frightened many.
Buildings shook. Explosive-like noise heard.

INTENSITY (DAMAGE) V IN NEBRASKA:

Beaver City.—Felt by many. Buildings creaked;
loose objects rattled; chairs and small objects
displaced; light fixtures swayed. Abrupt onset;
rocking motion.

Wilsonville—Felt by many. Buildings creaked;
loose objects rattled; pictures fell. Subter-
ranean sounds, ‘“similar to an explosion or large
truck colliding with something,”” heard by several
at beginning of earthquake. Abrupt onset.

INTENSITY (DAMAGE) IV IN KANSAS:

Dellvale.—Felt by several. Buildings creaked;
loose objects rattled. Trembling motion.

Oberlin—Felt by several. Loose objects rat-
tled. Gradual onset; trembling motion.

Prairie View—Felt by many. Buildings
shook; loose objects and dishes rattled. Thun-
derous earth sounds heard by many. Rapid
onset; trembling motion.

INTENSITY (DAMAGE) IV IN NEBRASKA:

Alma.—Felt by one. Loose objects rattled;
table lamp teetered. Rapid onset; trembling
motion.

Orleans.—Felt by several. Doors, windows,
pots, and pans rattled. Abrupt onset; trembling
motion.

Stamford—Felt by several. Dishes rattled.
Earth sounds heard by several before earthquake.
Trembling motion.

INTENSITY (DAMAGE) I TO III IN KANSAS:
catur and Phillipsburg.

INTENSITY (DAMAGE)
Edison and Hendley.

April 26: 21:00, 23:00 (about). Southeastern
Oklahoma. Slight tremors were reported at
Cameron, Heavener, Idabel, McAlester, Panola,
Poteau, Spring Hill, and Talihina.

April 27: 01:30 (about). Southeastern Okla-
homa. Maximum intensity (damage) V at
Antlers, Coalgate, Hartshorne, LeFlore, MeCur-
tain, Panola, Poteau, Talihina, and Wilburton,
where many were awakened. Buildings shook;
windows, doors, and dishes rattled. Abrupt
onset; bumping and trembling motion. Thun-
derous and deep rumbling sounds heard through-
out the area. Maximum intensity (damage) IV
at Idabel, Keota, Kiowa, Lehigh, and Vian.
Also felt at Cameron, Heavener, McAlester, and
Spring Hill.

Nor-

I TO III IN NEBRASEKA:

September 9: 16:43:02.3*%. Epicenter 36.4°
north, 91.3° west, Arkansas-Missouri border, W.
Maximum intensity (damage) IV. Felt by
many at Doniphan, Mo., where buildings shook,
and loose objects rattled. Rapid onset; sounded
like a sonic boom. At Pocahontas, Ark., felt by
several. Doorsrattled. Abrupt onset; bumping
motion.

December 25: 06:20:02.8* and 06:58:21.4%,
Epicenters 39.1° north, 94.6° west, Kansas-
Missouri border, W. Depth about 25 and 20 km,
respectively. Felt over an area of approximately
11,000 square miles, principally in Missouri.
(See map, p. 10.) Slight damage, consisting of
cracked plaster and objects thrown from shelves
and broken, was reported. Recorded by the
seismographs at Saint Louis University and the
University of Kansas.

INTENSITY (DAMAGE) V IN MISSOURI:

Corder—Felt by and awakened several. Plas-
ter cracked; windows and beds shook. Sounded
like ice or heavy object falling from roof. Both
shocks felt.

Excelsior Springs—Both shocks felt and
awakened many. Houses shook; furniture vi-
brated. The tremors simulated dynamite
blasting.

Hardin—Felt by and awakened several.
Plaster cracked; explosive-like sounds heard.

Independence.—Felt by and awakened many.
Beds shook; dishes, windows, and doors rattled;
roaring sounds heard. Rolling motion; direction
north-south. Both shocks felt.

Kansas City.—Both shocks felt by and awak-
ened nearly all. Police and newspaper switch-
boards received hundreds of calls from alarmed
residents. Plaster cracked; objects thrown from
shelves and broken. Houses shook; windows
rattled; pictures knocked askew; violent shaking
and jolting of beds accompanied by sounds like
an explosion or impact of some large heavy object
against wall of building.

Lathrop.—Felt by nearly all; many awakened.
Buildings swayed; windows rattled. Rumbling
sounds heard.

Lawson.—Felt by and awakened many. Loose
objects swayed. Rumbling sounds heard by
many.

Levasy.—Felt by all.
tion like passing truck.

Lezington.—Felt by and awakened many.
Houses shook; dish on refrigerator moved
against wall. Two shocks felt.

Mount Vernon.—Felt by and awakened several.
Plaster cracked. “Sounded like two cars had
collided.”

Orrick.—Felt by and awakened nearly all.
Rumbling sounds heard by many.

Walls creaked; vibra-
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Platisburg.—Both shocks felt by and awakened
many. Windows and dishes rattled. Sounded
like a quarry blast.

Rayville (8 miles mnortheast of Excelsior
Springs).—Felt by and awakened several. House
shook; windows, dishes, and pans rattled. Felt
as if truck had struck house. Aluminum trailer
home set on concrete blocks with an enclosed
porch swayed and banged against porch during
both shocks. Second shock stronger than the
first one.

Richmond.—Felt by and awakened nearly all.
Rumbling sounds heard by many.

INTENSITY (DAMAGE) IV IN MISSOURI: Black-
burn, Brookline Station, Buckner, Cameron,
Carthage, Dawn, Dearborn, Drexel, Easton,
Edgerton, Farley, Gower, Henrietta, Kearney,
Kingston, Lee’s Summit, Liberty, Martin City,
Martin City (8 miles east of), Miami, Missouri
City, Mosby, Nashua, Oak Grove, Polo, Seneca,
Stet, Trimble, Turney, Waverly, and Wellington.

INTENSITY (DAMAGE) IV IN EANSAs: Kansas
City, Merriam, and Shawnee Mission.

INTENSITY (DAMAGE) I TO III IN MISSOURI:
Agency, Amoret, Boonville, Breckenridge,
Brighton, Bronaugh, Camden, Camden Point,
Chilhowee, Concordia, Cowgill, DeKalb, Faucett,
Foster, Freeman, Hamilton, Hemple, Higgins-
ville, Hodge, Holt, Hughesville, Hume, Joplin,
Kidder, Montrose, Nettleton, Peculiar, Pleasant
Hill, Roscoe, Saint Joseph, Sheldon, Springfield,
Tracy, and Utica.

INTENSITY (DAMAGE) I TO IIT IN EANSAS:
Soto, Edgerton, Stanley, and Uniontown.

December 31; 10:35:58.7*. Epicenter 44.4°
north, 100.5° west, central South Dakota, W.
Pierre, S. Dak. VI. Felt with greatest in-
tensity at Pierre, west to Midland, and as far
east as Huron. Slight damage reported at
Pierre. Newspaper and police switchboards
were swamped with calls from alarmed residents
throughout the area.

INTENSITY (DAMAGE) VI:

Pierre.—Felt by and alarmed many. Slight
damage. Plaster cracked; cement floor cracked.
Door of refrigerator shaken open; clothes drier
moved several inches. Fishermen along the
Missouri River reported the moment the earth-
quake struck, hundred of fishes leaped into the
air. Buildings shook; loose objects rattled.

INTENSITY (DAMAGE) V:

Murdo.—Felt by many; few alarmed. Plaster
on walls ecracked. Venetian blinds swayed;
dishes rattled. Faint earth sounds heard;
trembling motion; abrupt onset.

INTENSITY (DAMAGE) Iv: Presho and Winner.

INTENSITY (DAMAGE) I To 111: Draper, Hayes,
Huron, Midland, Onida and Philip and White
River.

De-

WESTERN MOUNTAIN REGION

(105TH MERIDIAN OR MOUNTAIN STANDARD TIME)

January 16: 23:50:42%,
Mont. III. Felt by observer.
seconds; northwest direction.

January 27: 23:33. Socorro, N. Mex. IV.
Felt by many in community; awakened few.
Windows, doors, and dishes rattled. Rapid mo-
tion; moderate earth noises heard.

February 11: 20:51:14% Epicenter 31.0°
north, 109.1° west, Mexico-Arizona border, W.
Arizona. IV. Felt by many at Bisbee, where
buildings creaked; loose objects rattled; objects
swayed slightly. Three shocks with rapid onset;
trembling motion in north-south direction.
Buildings creaked and loose objects rattled at
Dos Cabezas, where swaying motion with abrupt
onset was felt by observer sitting; faint earth
noises heard. At Hereford, two bumps, first
heavier, with rapid onset felt by observer sitting;
building creaked; loose objects rattled; faint
earth noises heard few seconds before shock.
Trembling motion felt by two at Douglas.

February 14: 06:48. Boulder City, Nev.
III. Felt by several in community. One-second
shock in south direction; moderate earth noises
from south heard % second before shock.

February 22: 03:15, 04:00. Hebgen Dam,
Mont. IV. Felt by observer; trembling and
bumping motion, accompanied by earth noises.
Buildings creaked; loose objects rattled.

February 22: 20:12:54.5. Epicenter 45.0°
north, 111.3° west, Hebgen Lake, Mont., region,
W. West Yellowstone, Mont. IV. Felt by
several in community. House shook; windows
rattled. R apid, 3-second motion; roaring sound
heard.

February 23: 10:45, 11:30. Hebgen Dam,
Mont. IV. Building creaked and loose objects
rattled. Trembling and bumping motion felt by
observer; earth noises heard at time of shock.

February 24: 14:30. Hebgen Dam, Mont.
IV. Felt by observer. Building creaked and
loose objects rattled. Trembling and bumping
motion, accompanied by earth noises.

February 26: 13:30, 14:30. Hebgen Dam,
Mont. IV. Felt by observer. House creaked
and loose objects rattled. Trembling and bump-
ing motion, accompanied by earth noises.

March 9: 23:00. Hebgen Dam, Mont. IV.
Felt by two; awakened one. House creaked.
Bumping, south-north motion with abrupt onset;
faint bumping earth noises heard at time of
shock.

March 10: 12:30. Hebgen Dam, Mont. IV.
Felt by two; awakened one. House creaked.
Bumping motion with abrupt onset; accompanied
by loud earth noises.

West Yellowstone,
Lasted few
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March 12: 16:12:32*%, Helena, Mont. IV.
Many ecalls to Police Department. Jolting mo-
tion with abrupt onset; boomlike earth noise
heard.

March 13: 12:28:08*. Hebgen Dam, Mont.
V. PFelt by two. Power and telephone wires
swayed and bounced; cupboard doors swung
open; some bottles tipped over. Loud, rattling,
thunderous, and roaring earth noises heard be-
fore, during, and after shock; motion swaying
with gradual onset.

March 26: 22:30:16*. Bozeman, Mont. Felt.

April 3: (p.m.). Ennis, Mont. Shock re-
ported felt during the night.

April 6: 22:50:40.6. Epicenter 44.8° north,
112.0° west, southern Madison County, Mont.,
W. Generally felt over an area of approximately
2,500 square miles, principally in Madison Coun-
ty. Maximum intensity (damage) V. At Vir-
ginia City, small plaster cracks and widening of
old plaster cracks reported.

INTENSITY (DAMAGE) V:

Cameron (Yellowstone Mine)—Felt by all.
Windows, doors, and dishes rattled; house
creaked. Motion rapid; south-north direction;
loud earth noises from east-west heard by many
56 seconds before shock. Generally felt in
Cameron and vicinity. Some persons believed
this to be the strongest shock felt in the area
since the major earthquake of August 17, 1959.

Ennis—Felt by nearly all; awakened many in
community. Schoolgirls ran out of hotel. Pic-
tures on walls knocked askew. Windows, doors,
and dishes rattled. Motion slow, lasted 6
seconds; booming noise heard. At the U.S. Fish
Hatchery, about 15 miles south of Ennis, it was
reported the sharpest shock felt since the major
earthquake of August 17, 1959.

Hutchins Bridge area (Kirby Ranch).—Awak-
ened all. Motion slow, lasted 2-3 seconds;
moderately loud earth noises from west heard.

Jeffers— Wallpaper cracked on second floor.

Papoose Creek at Madison River (Helland
Ranch) —Knocked chinking from between logs
of house; knocked over a pile of loaded fertilizer
bags. Motion from north.

Vigilante Ranger Station (45°01’ north, 111°58"
west, about 20 miles south of Virginia City)—
Awakened all and frightened few at station.
Windows, doors, and dishes rattled ; house creaked.
Very brief, rapid motion from east-northeast;
loud earth noises from west-southwest heard by
all about 1 second before shock.

Virginia Cily—Felt by all who were awake;
awakened and frightened many. One report of
small plaster cracks and widening of old cracks.
Small objects shifted. Two hard, vertical jolts;
loud, thunderous, roaring, and whistling earth
noises heard immediately before shock.

COAST AND GEODETIC SURVEY:

INTENSITY (DAMAGE) IV: Alder and 7 miles
south of at Ruby Dam, Gallatin Gateway, and
Hebgen Dam.

INTENSITY (DAMAGE) I TO III:
and Three Forks.

Bozeman, Butte,

April  7: 23:28:11%, 23:28:28*% Montana.
IV. At Trident, rapid, 5-second jolt, with
sinking sensation, felt by all in home. Dishes

rattled. Faint earth noises from south heard.
People awakened at Willow Creek. Two sharp,
dropping sensations felt at Belgrade.

April 15: 22:02:39*. Epicenter 39.1° north,
111.5° west, central Utah, W. Felt over an area
of approximately 2,000 square miles, principally
in central Sanpete County. Slight damage at
several places, consisting of plaster cracking
and chimney damage. Maximum intensity
(damage) VI.

INTENSITY (DAMAGE) VI:

Chester —Felt by and awakened all in com-
munity; frightened few. Chimneys cracked.
Slight damage.

Ephraim.—Felt by and frightened all in
community; many went outdoors. Two
chimneys fell; plaster cracked. Chandelier
swung violently; bottles fell from shelves in
store. About half the population thought their
furnaces had exploded.

Mount Pleasant—Felt by many. Plaster
cracked.

Spring City—Felt by many; awakened and
frightened few in community. Plaster cracked.
Slight damage.

INTENSITY (DAMAGE) V:
roni, and Wales.

INTENSITY (DAMAGE) IV:

Fayette, Manti, Mo-

Clawson and Sterling.

INTENSITY (DAMAGE) I To 1I: Clearcreek,
Huntington, and Levan.
April 16: 03:00, 06:00 (about). Utah.

Chester and Ephraim reported feeling small
shocks; slight shock (06:00) felt by few at Spring
City.

April 23: 01:58, 02:35. Boulder City, Nev.
IV. Felt by several in community; awakened
all in home. Windows, doors, and dishes
rattled; doors swung; frame creaked. Second
shock quite severe—twice as strong as first
shock; rapid motion.

May 6: 09:12:20*. Epicenter 39.6° north,
110.2° west, east-central Utah, W. V. Felt
by several at Columbia. Damage slight to brick.
Small objects and furnishings shifted slightly.
Brief motion, resembling bounce in mine. At
Sunnyside, about 5 miles north of Columbia, felt
throughout the area. Windows, doors, and
dishes rattled; house creaked. Motion slow.

June 16: 08:51. Madison Junction, Yellow-
stone National Park, Wyo. Brief shock felt
by observer in house.
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June 26: 06:05. Papoose Creek at Madison
River (Helland Ranch), Mont. V. Felt by all
in community; awakened and frightened many.
Plaster cracked. Cupboard doors opened; doors

swung north-south. Motion slow, lasted 1
minute.
June 29: 04:45. Canyon, Yellowstone Na-

tional Park, Wyo. V. Felt by and awakened
many in the Canyon area. Windows rattled;
walls creaked. Motion rapid, lasted 30 seconds.

July 3: 00:06:16*%. Epicenter 33.6° north,
106.9° west, central New Mexico, W. Socorro.
VI. Felt by and awakened many in community;
frightened few. Damageslight. Plaster cracked
in adobe buildings. Small objects shifted.
Rapid, 3-5 second motion; moderate to loud
earth noises from west heard.

July 12: 14:35. Old Faithful, Yellowstone
National Park, Wyo. IV. TFelt by three.
Floor and telephone cables on frame in building
shaken. Rapid motion in west-east direction.

July 29: 14:05, 14:15, 14:23, 14:45, 14:51,
14:57, 14:58, 15:14, 15:38, 15:40, 16:15, 16:56.
Old Faithful and Madison Junction, Wyo., and
West Yellowstone, Mont. IV. Felt by several.
Windows rattled; walls creaked; hanging objects
swung. Motion rapid, lasted 2-3 seconds each;
direction north-south. Shock at 14:05 sounded
like an explosion.

September 10: 20:15, 22:20, 23:15. Yellow-
stone National Park, Wyo. IV. Felt by
several at Mammoth Hot Springs, where
windows rattled. Rapid, 2-second shock; moder-
ate earth noises heard. At Yellowstone Lake
(north lake area), felt by many; awakened and
frightened few. Windows and doors rattled;
walls creaked. First shock very light; second
heavier; third, three sharp jolts in rapid succes-
sion. Shocks showed on rain gage at Lake Hotel.

September 23: 02:37:55.4, 03:14:19*. Epi-
center 47.5° north, 115.4° west, northern Idaho-
Montana border, W. IV. At Thompson Falls,
Mont., people awakened; few alarmed. Sliding
doors rocked, dishes rattled. Shocks were ac-
companied by a loud rumbling noise, which one
person described as like a freight train rumbling
through the living room. Trembling and sway-
ing motion; gradual onset. At Eddy, 12 miles
east of Thompson Falls, the noise sounded like
a rock slide. At Wallace, Idaho, rapid 35-
second motion at 02:37:53* awakened few.
Dishes rattled; walls creaked; rumble heard.
Also felt on the Blue Slide Road, northwest of
Thompson Falls.

October 26: 16:59, 17:01, 17:02. Old Faith-
ful, Yellowstone National Park, Wyo. IV.
Felt by several. Windows rattled; walls creaked.
Rapid motion of few second’s duration.

682-078—63——3

October 31: 23:55. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt
by several. Windows and doors rattled; frame
creaked. Slow, 8-10 second shock.

November 1: 23:00 (about), Ennis, Mont.
IV. Felt by one at Ennis, and awakened one,
1 mile north of Ennis. Electric star in Masonic
Temple fell from wall. Slow, brief motion.

November 2: 22:50. Helena, Mont. IV.
Felt by several. Buildings creaked and loose
objects rattled. One slight jolt and vibration
with abrupt onset.

November 5: 02:53:08.3. Epicenter 45.0°
north, 111.0° west, south-western Montana, W,
Black Butte Ranch, Gallatin Canyon, Mont.
IV. People awakened. Roaring earth noises
accompanied shock.

November 26: 13:30:36*% 13:30:39*, Vir-
ginia City, Mont. Explosivelike concussion and
noise felt and heard in home.

November 26: 17:55:45.7, 18:05. Epicenter
39.0° north, 106.1° west central Colorado, W.
Chaffee, Lake, and Park counties. IV. Af$
Buena Vista (about 6 miles southwest of epicen-
ter) it was reported as strongly felt. Floor shook
and dishes rattled at Alma and Caro. At Jeffer-
son, felt like something hit house; shock also
felt at 18:05. At Fairplay, buildings creaked;
loose objects rattled; windows and doors rattled
as if shaken by high gusty winds; chair shook.
At the McQuaid ranch, man said he was almost
shaken out of chair. Felt mostly by persons
sitting. Two persons walking into Fairplay
from 12-Mile Road felt slight trembling of ground.
At Hartsel (about 18 miles northeast of epicen-
ter), felt by many; few alarmed. Buildings
creaked; loose objects rattled. Trembling,
bumping, and rocking motion, accompanied
by blastlike earth noises. Shock also felt at
18:05. Press reported the shock was felt for
4% minutes at Leadville.

December 3: 13:15. Hebgen Dam (Hebgen
Lake), Mont. IV. Felt by two. Cupboard
door swung ajar; bottles tipped. Building
creaked; loose objects rattled. Motion rocking;
rapid onset; moderately loud, thunderous earth
noises before and during shock.

December 3: 18:41:18%, 20:24:50*, Virginia
City, Mont. V. Felt by all in community.
One report of slight plaster cracking (at either
20:24:47* or 20:24:50%); dirt shaken from old
wall cracks at 18:41:18% Dishes and pictures
displaced; disturbed objects observed by many
(during one of the second shocks). Very hard,
sudden, dropping sensation with shocks; ex-
plosivelike motion, accompanied by loud ex-
plosivelike earth noises. Also felt at Alder,
Harrison, Laurin, Norris, and Pony.
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December 3: 21:35:08*% West Yellowstone,
Mont. IV. Felt by two. Windows rattled.
Moderately loud earth noises heard. Rapid,
2-second shock.

December 4: 01:19:53* 04:00, 06:00. Vir-
ginia City, Mont. IV. Very sharp, explosive-
like jolts. People awakened. Bed shook at
01:19:53%*,

CALIFORNIA AND WESTERN NEVADA

(120TH MERIDIAN OR PACIFIC STANDARD TIME)

NoTE.—AIll places are in California unless
otherwise stated. The Bulletin of the Seismo-
logical Society of America is referred to as the
BSSA.

January 1: 09:21.
burg Switching Station).
control building.

January 3: 16:30:17*. Epicenter 36°52’
north, 121°40’ west, near Watsonville, B.
Magnitude 4.1. Aptos (3.7 miles north of).
IV. Felt by observer sitting. Cabin creaked.
Hanging objects swung. Two sharp jolts,
lasting 5 seconds, in north direction. Also felt
slightly at Hollister, Mount Hermon, and San
Francisco. At San Francisco, some reported a
distinet jar; light fixtures swayed.

January 10: 01:30%. Epicenter 36°46’ north,
121°18’ west, 7 miles southeast of Hollister, B.
Magnitude 1.9. Hollister (7% miles south of,
Harris Ranch). IV. One jolt felt by several in

Pittsburg (PG & E Pitts-
Slight motion felt in

home. Windows and doors rattled; house
creaked.
January 10: 10:55:01*, Epicenter 34°17

north, 117°04’ west, east of Lake Arrowhead,
P. Magnitude 3.8. Lake Arrowhead (400 yards
south of lake). IV. Felt by many. Buildings
creaked; loose objects rattled. Trembling, 2-
second shock; abrupt onset; moderately loud
earth noises before and during shoek. Also
felt at Loma Linda, Redlands, and San Ber-
nardino.

January 13: 19:23:39*% Epicenter 34°04'
north, 118°13’ west, central Los Angeles, D.
Magnitude 3.0. Los Angeles. V. Felt gen-
erally in the city area; frightened few. Minor
cracks and broken dishes reported. Felt by
many at Glendale and Pasadena. Also felt
at Burbank, Chatsworth, Culver City, Flintridge,
Santa Monica, South Pasadena, Van Nuys, and
West Los Angeles.

January 28: 00:12:46*%. Epicenter 35°46'
north, 118°03’ west, near Walker Pass, P.
Magnitude 5.3. Felt over an area of approxi-
mately 13,000 square miles, principally in Kern
and Tulare counties. (See map, page 15.)
Maximum intensity (damage) VI at several
places. Very slight damage reported. Concrete

carport floor cracked at Johannesburg; dishes
broken at Bodfish. Rocks rolled off high
mountain at Kernville. Numerous aftershocks
recorded.

INTENSITY (DAMAGE) VI:

Bodfish—Felt by and awakened all in com-
munity; frightened few. Dishes broken; small
objects overturned; knickknacks fell.

Johannesburg—Felt by, awakened, and fright-
ened many in community. Slight ecracks in
concrete floor of carport. Birds fell from
perches. ‘“‘Shook house up and down like an
empty box.”

Kernville—Felt by many in community;
awakened few. Rocks rolled off high mountain.
Trees, bushes shaken.

Lake Isabella—Felt by and awakened all in
community; frightened few. Slight damage.
Vases and small objects overturned; knickknacks
fell,

Onyz.—Felt by and awakened all in commun-
ity; frightened many. Small objects shifted and
overturned; knickknacks, books, and pictures
fell. ‘“Aftershocks all during the night; almost
continuous rumbling.”

Weldon—Felt by and awakened all in com-
munity; frightened few. Small objects shifted
and overturned. Slight damage.

INTENSITY (DAMAGE) v: Arvin, Bakersfield,
Balance Rock (near Posey), Bass Lake (Wishon),
Big Creek, California Hot Springs, Cantil,
Glennville, Hinkley, Inyokern, Johnsondale,
Kaweah (6 miles north of), Keene, Lindsay-
Strathmore area, Miracle Hot Springs, Olancha,
Porterville, Posey, Randsburg, Ridgecrest,
Springville, Tehachapi, Three Rivers (Ash
Mountain), Trona, Tulare, and Westend.

INTENSITY (DAMAGE) Iv: Baleh (PG&E camp,
NEY, Sec. 12, T12S, R26E, nearest town,
Trimmer), Barstow, Boron, China Lake, Corcor-
an, Coso Junction, Dunlap, Edison, Friant,
Little Lake, M¢Farland, Mojave, Orange Cove,
Shafter, Shaver Lake, South Pasadena, Wasco,
Wheeler Ridge, Woody and Yermo.

INTENSITY (DAMAGE) I To mi: Adelanto, Al-
hambra, Coalinga, Lancaster, Los Angeles,
Stovepipe Wells Hotel (Death Valley National
Monument), Tipton, Tupman, and Visalia.

January 28: 02:27:37%, 02:42:56%, 06:01:09%,
09:00:32%, 09:02:12*%, Principal aftershocks of
00:12:46*. All with epicenters at 35°46’ north,
118°03" west, P. Magnitudes 3.3, 3.1, 3.7, 3.4,
3.6, respectively. At Glennville, sharp jolt at
06:01:09*; slight shock at either 09:00:32 or
09:02:12*,  Shocks at 06:01:09* and 09:00:32*
or 09:02:12* also felt at Kernville.

January 28: 09:23. Keene. V. Felt by all
in community. Lasted 5 seconds; faint earth
noises heard by many 5 seconds before shock.
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January 29: 01:12. Newark (PG&E Sub-
station). Motion slow, lasted 3 seconds.

February 1: 16:04:16%, 16:07:43*%. Epicenter
37°27 north, 118°30’ west, northwest of Bishop,
P. Magnitudes 5.0 and 5.2, respectively. Felt
over an area of approximately 13,500 square
miles of central California. Maximum intensity
(damage) V. No damage reported.

INTENSITY (DAMAGE) V:

Bigpine (Bigpine Powerhouse)—Both shocks
felt. Felt by and frightened all. Windows and
doors rattled. Direction north-south.

Bishop.—Both shocks felt. Felt by all and
frightened many in community. Some canned
goods fell in store. Trees, bushes shaken
moderately. Direction north-south.

Lows.—Both shocks felt. Felt by and fright-
ened many in community (some outdoors; active).
Small objects shifted; trees, bushes shaken
strongly.

Long Valley Reservoir (26 miles north of
Bishop, in mountains).—Both shocks felt. Felt
by all and frightened few in community. Pendu-
lum clock, facing north, started. Trees, bushes
shaken moderately. Observer felt and saw
ground move while standing. Direction east-
west.

INTENSITY (DAMAGE) V IN NEVADA:

Dyer.—Felt by all in community; few alarmed.
Disturbed objects observed by many; windmill
swayed; man standing in Post Office with
elbows on window sill felt wall sway inward and
outward (east-west). Both shocks felt.

INTENSITY (DAMAGE) 1v: Balch Powerhouse
(PG&E, NEY, See. 12, T12S, R26E, nearest
town, Trimmer, two shocks felt), Fresno (both
shocks felt), O’Neals (16:04:16%), Springville
(PG&E, Tule River Powerhouse, NEY, Sec.

26 and NEY, Sec. 27, T20S, R30E), both
shocks felt.

INTENSITY (DAMAGE) I To 11: Glennville,
Independence, and Wishon.

February 1: 19:30 (about). Olancha. Felt
by some persons.

February 11: 06:05:50% 09:08:09% 09:35,

09:37, 09:38, 11:04. Epicenter of first shock
37°44' north, 122°04’ west, 214 miles east of Lake
Chabot; of second shock 37°45" north, 122°05’
west, near south end of San Leandro Reservoir,
B. Magnitudes 1.2, 2.6, 2.2, 2.6, 2.5, 1.6,
respectively. Castro Valley and Dublin Canyon
areas. Press reported a series of ten tremors
were felt around Castro Valley and Dublin
Canyon. First shock was reported as mild,
with the strongest at 09:08:09%.

February 16: 12:12:58% Epicenter 37°50’
north, 122°13’ west, about 3 miles southeast of
Berkeley, B. Magnitude 8.6. Felt over an area
of approximately 1,200 square miles of the San

COAST AND GEODETIC SURVEY

Francisco Bay region. One isolated report from
Aptos, east of Santa Cruz. Maximum intensity
(damage) V at Berkeley, where it was reported
cracks were widened in the basement floor of
the Hall of Justice; shut off bevatron at e
Lawrence Radiation Laboratory, University of
California. Intensity (damage) IV at Alvarado,
Aptos (3.7 miles north of), Canyon, Lafayette,
Moraga, Oakland and San Francisco. Intensity
(damage) I to III at Bolinas, El Sobrante,
Mill Valley, Montara, Mount Eden, Pinole,
South San Francisco, Treasure Island (San
Francisco Bay), and Walnut Creek.

February 21: 01:20:18* Epicenter 34°00’
north, 117°31’ west, near Mira Loma, P. Magni-
tude 3.2. IV. Felt by many in community
and awakened few at Etiwanda, where windows
rattled; rapid motion. At Fontana, press
described the shock as sharp, rattling windows
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