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UNITED STATES EARTHQUAKES, 1960

INTRODUCTION

This publication is a summary of
earthquake activity in the United States
and regions under its jurisdiction for the
calendar year 1960. 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 Hawaiian 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 43 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 maintaing
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 Earthquake 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 25,
D.C. 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 1960:

Arizong.—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 wvarious
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
Mercalli 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 1931.
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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. (111
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 motorcars 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-

VIIL

IX.

XL

XIL

Noticed
(VIII

tures; some chimneys broken.
by persons driving motorcars.
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 struc-
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. Earth
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,
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Epicenter maps.—Figure 1 is designed
to show the existence of destructive and
near destructive earthquakes in the United
States through 1960. 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 1960. 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

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 43 is a list
of Survey and cooperating teleseismic sta-
tions for which the Survey publishes re-
sults. During the year the locations of
1598 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 Setsmological Bulletin, MSI se-
ries, available on mailing list CGS-7 from
the Director, Coast and Geodetic Survey,
Washington 25, D.C. During the year
1960, MSI-229 through 240 for the
monthly bulletins of 1960 were published.
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Magnitude and Intensity (Damage) Rat-
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
Mercalli 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, Farthquake
Investigations in California, 1934-35.

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

635368—62——2

which is available upon request from the
Director, Coast and Geodetic Survey,
Washington 25, D.C. The revised anal-
yses are given in table 7.

Earthquake history.—A history of the
more important shocks of the country
appears in Publication 41-1, Farthquake
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 United 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
25, D.C., for 20 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 Seis-
mological Association, Saint Louis, Mo.; 8, reported by the
Seismograph 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
earthquake when coordinates of the epicenter are given. Other-
wise, 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
Region, MSA series, issued on mailing list CGS-3 by the Coast
and Geodetic Survey, Washington 25, D.C.

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 2; 3, V; 13; 15; 16 (2); 19;
26, II1; February 6; 15; 18, II, VI; 18; 26 (3);
March 1; 2; 2, V; 4; 9, V; 29; May 13, IV; 16;
22; June 17; 30; July 2; 3; 9; 16; 16, V (2); 17;
August 1; 3; 10; September 4; 11; 19 (2);
October 14, V; 23; 30; November 9; 16; 17; 18;
23; 24; December 1; 2; 6; 9; 21 (4).

Arkansas: May 4, IV.

California: (Intensity V and above) January
19, VI; February 24, V; March 16, V; June 4,
VI; 5, VI; 28, V; August 8, V; 20, V; 21, V;
November 2, V; 18, V; December 14, V; 27, V.

Colorado: October 11, VI; 11; 17, V.

Georgia: March 12, IV.

Hawaii: January 9; 13 (about 1000); 18;
(January 26-March 11, about 330); March 4;
7;19; 23 (2); 24; April 3; 4; 5; 22; 26; 29; May 5;
8; 11; 12; 25; 27 (2); 31; June 2; 5; 7; 13; 14 (2);
15; 18 (2); 20 (3); 21 (2); 26; July 7 (2); 19 (2);
23; August 7; 10; 11 (2); 14; September 14; 17;
18; 19; 20; 21; 29; October 8; 17; 18; 25 (2);
November 1; 5; 7 (3); 10 (2); 15; 30 (2);
December 5; 13 (2); 17; 21; 25; 28.

Idaho: July 24, IV (2); August 7, VI; 7; 8;
10, V; 16, IV; 20, V (4).

Montana: January 4, V; 14, IV; February 3,
V; Marech 22, V; April 21, V; 26, V; June 7;
July 3 (2); November 17; 18; 19; December 18,
IV. (Numerous aftershocks of the 1959 Hebgen
Lake, Montana earthquake with intensities
ranging from I to IV are not listed.)

Nevada: March 31; April 14, I11.

New Mexico: July 22, V; 23, VI; 24, V;
October 25, III; December 19, IV.

North Carolina: February 9; March 12, IV.

Oregon:
8, IV.

South Carolina: March 12, V; July 23, V.

Tennessee: January 28, V; April 15, V; 21,

January 7; September 10; November

V.
Washington: January 7, V; April 10, VI;
May 10, IV; June 16, IV; September 10, VI;
November 8, IV.

Wyoming: Numerous aftershocks of the 1959
Hebgen Lake, Montana earthquake with inten-
sities ranging from I to IV are not listed.

EARTHQUAKE ACTIVITY OUTSIDE THE
UNITED STATES

Panama Canal Zone: January 18, III;
February 28, II, I (2); March 13, I; 27, IIT;
May 12, IV, I (8); September 19, I; October 31,
II1.

Puerto Rico: January 22, IV.

NORTHEASTERN REGION
(75TH MERIDIAN OR EASTERN STANDARD TIME)

No earthquakes reported felt in the North-
eastern Region during 1960.

EASTERN REGION
(75TH MERIDIAN OR EASTERN STANDARD TIME)

January 3: 02:30. Avery, McDowell, and
Mitchell counties, N.C. A tremor rumbled
through the mountains of North Carolina,
rattling windows, shaking buildings, and alarm-
ing residents. No damage was reported. (Not
recorded by the seismograph of the University of
North Carolina—probably of artificial origin.)

February 7-9: Henderson County, N.C. Four
tremors, accompanied by rumbling thunderlike
noise, shook the residents of Edneyville and
Sugar Loaf sections of Henderson County.
Plaster fell; windows and dishes rattled; and
buildings shook. The first shock was reported
at 22:20, February 7; the second and third at
03:30 and 20:30, February 8; and the fourth at
09:00:06, February 9. These tremors, with the
exception of the one on the 9th, which was
recorded on the seismograph of the University
of North Carolina, were probably of artificial
origin.

March 12: 07:47:40*%. Epicenter 33° north,
79° west, near coast of South Carolina. Charles-
ton. V. Felt over an area of approximately
3,500 square miles of eastern and central South
Carolina. (See map, p. 8) The shock was
distinetly felt at Columbia, 100 miles northwest,
and as far south as Augusta, Ga. It was also
reported felt at Greensboro, N.C. The earth-
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quake was recorded on the seismographs of the
universities of North and South Carolina.

INTENSITY (DAMAGE) V IN SOUTH CAROLINA:

Charleston.—Felt by nearly all; awakened and
frightened many. Buildings shook; dishes, mir-
rors, and windows rattled. China closet tilted
against wall, but nothing broken. Doors shaken
open. Sounded like a sonic boom or an explosion
before the earth began to shake. Abrupt onset;
trembling motion.

Georgetown.—Felt by nearly all; many
awakened. Loose objects rattled; dishes dis-
placed; doors swayed. Floor appeared to sway
to the east. Thunderous sounds heard before
shock. Abrupt onset; swaying motion,

Mount Pleasant.—Felt by nearly all; few
alarmed. Buildings creaked; loose objects
rattled. Abrupt onset; trembling motion.

Summerville.—TFelt by nearly all; few alarmed.
Houses shook; windows and loose objects rattled.
Moderately loud noises heard before the earth-
quake. Gradual onset; trembling motion.

INTENSITY (DAMAGE) IV IN GEORGIA:

Augusta.—Felt by several. Houses shook;loud
noises heard before shock.
INTENSITY (DAMAGE) IV IN NORTH CAROLINA:
Greensboro—Felt by one. Bed shook. “Felt
as if bed had been lifted from floor and rocked
back and forth a few times.” Two shocks re-

ported—the second shock weaker.

INTENSITY (DAMAGE) IV IN SOUTH CAROLINA:

Andrews.—Felt by many. Buildings creaked;
loose objects rattled. Abrupt onset; trembling
motion.

Columbta.—Felt by
windows rattled.

Conway.—Felt by many. Buildings creaked;
loose objects and windows rattled. Many
thought sensation was caused by aircraft or
passing traffic. Abrupt onset; rocking motion.

Murrells Inlet—Felt by many. Buildings
shook; loose objects rattled. Rattling, moder-
ately loud noises heard by many. Movement
was felt in concrete floor of home. Sounded like

many. Houses shook;
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a sonic boom or explosion.
trembling NNE to SSW motion.
Myrtle Beach.—Felt by many. Windows
rattled.
Timmonsville—Felt by several. Windows
rattled; beds shook. Rumbling sound heard.

INTENSITY (DAMAGE) I TO III IN SOUTH CAROLINA:

Abrupt onset;

Aikens, Cameron, Darlington, Florence, and
Lexington.
April 15: 05:10:10*%. Kastern Tennessee.

Felt over an area of approximately 1300 square
miles of eastern Tennessee. Maximum intensity
(damage) V. Recorded by the seismogiaph at
the University of South Carolina.

INTENSITY (DAMAGE) V IN TENNESSEE:

Alcoa.—Felt by nearly all; many awakened.
Houses shook; doors, windows, and dishes rattled.
Accompanied by a thunderlike noise.

Greenback.—Felt by nearly all who were awake;
several awakened. Houses shook; doors, win-
dows, and dishes rattled. Accompanied by a
rumbling noise like thunder.

Knozville—TFelt by nearly all; many awakened;
few alarmed. Houses shook; windows, dishes,
and doors rattled. Table lamp vibrated. Rum-
bling sounds heard by many.

Madisonville—Felt by about half the popula-
tion; awakened many. Houses shook; doors,
dishes, and windows rattled. The shock was
accompanied by a ‘“‘sort of a roar.”

Maryville—TFelt by nearly all; many awak-
ened. Houses shook. Thunderlike noises heard
by many.

Mount Vernon.—Felt by nearly all. Houses
shook; doors and windows rattled. A rumbling
noise accompanied the shock.

Pumpkin Center—Felt and heard by nearly
all; many awakened by the noise and vibrations.
Trembling motion.

Tallassee—Felt by nearly all. Houses shook;
windows, doors, and dishes rattled. Thunderous
noises heard by many.

INTENSITY (DAMAGE) I TO IV IN TENNESSEE:

Athens, Englewood, Fountain City, Friendsville,

Louisville, Mentor, Rockford, Tellico Plains,
Vonore, and Walland.
July 23: 22:37:30*%. Charleston, S.C. V.

Felt by many and alarmed several in the Charles-
ton area. Buildings creaked; loose objects
rattled. At Goose Creek, 13 miles northwest
of Charleston, the tremor was reported strong
enough to crack the roof of a house. Felt by
many at Summerville; trembling motion. Also
felt by several at Murrells Inlet; slight jarring
motion.

CENTRAL REGION
(0TH MERIDIAN OR CENTRAL STANDARD TIME)

January 28: 15:38. Dyer County, Tenn. V.
Felt by nearly all at Dyersburg and Finley.
Houses shook; windows, doors, and dishes rattled.
Felt by many at Boothspoint and Lenox, where
doors, dishes and windows rattled. At Lenox,
a noise accompanied the shock.

April 21: 04:45. Lake County, Tenn. V.
Felt by and awakened many. Houses vibrated.
Rumbling sounds like distant thunder heard by
many.

May 4: 10:31:32%. Pine Bluff, Ark. IV.
Felt by many. Houses shook; bottles on shelves
rattled. Two observers at a service station 2%
miles north of Pine Bluff, reported the building
vibrated for about 2 seconds. Recorded by the
University of Arkansas seismograph.

WESTERN MOUNTAIN REGION
(105TH MERIDIAN OR MOUNTAIN STANDARD TIME)

January 1: 21:09:35*% Epicenter 45° north,
111%° west, Hebgen Lake, Mont., W. Mam-
moth Hot Springs, Yellowstone National Park,

Wyo. III. Rapid, northeast-southwest motion
felt by two. Table leaves rattled.
January 2: 03:40. Mammoth Hot Springs,

Yellowstone National Park, Wyo. IV. Walls
creaked; object on second floor fell. Rapid,
rolling, northeast-southwest motion, accompanied
by loud earth noise.

January 2: 17:17:05*%. TEpicenter 45° north,
111%° west, Hebgen Lake, Mont., W. Mam-
moth Hot Springs, Yellowstone National Park,
Wyo. IV. Rapid, north-south motion felt by
three. Windows rattled.

January 3: 02:57:32* Epicenter 44%° north,
111%° west, Hebgen Lake, Mont.,, W. West
Yellowstone, Mont. IV. Rapid, brief motion
awakened two. Windows rattled.

January 3: 04:03:07*. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Rapid,
brief motion awakened two. Windows rattled.

January 3: 12:40:48*. Ipicenter 44%4° north,
111° west, Hebgen Lake, Mont., W. Mammoth
Hot Springs, Yellowstone National Park, Wyo.
IV. Felt by several and awakened few. Rapid,
south-north motion. Also felt at Old Faithful.

January 3: 13:37:48*. Epicenter 45° north,
111° west, Hebgen Lake, Mont.,W. IV. Felt by
two at Mammoth Hot Springs, Wyo. Windows
rattled; rapid motion. At Helland Ranch (Pa-
poose Creek at Madison River), Mont., felt by
and frightened one. Log walls creaked; rapid,
brief motion.
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January 3: 14:58:10*%. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IIL. Felt by
two. Rapid, brief northeast-southwest motion.

January 4: 08:09:33*%. West Yellowstone,
Mont. IV. Felt by two. House shaken; windows
rattled. Rapid, brief motion, accompanied by
roaring earth noise.

January 4: 21:03:34*. Epicenter 44%° north,
111%° west, Hebgen Lake, Mont., W. West
Yellowstone, Mont. V. Cans fell from shelf
in grocery store; house rattled. Rapid, brief,
strong motion, accompanied by noise.

January 8: 21:26. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
three. Windows, doors, and dishes rattled;
houses creaked. Rapid, brief motion. At
Stevens Creek, near Gardiner, Mont., rapid
motion felt by two. Windows, doors, and
dishes rattled; house creaked.

January 10: 06:00. Ennis, Mont. (8 miles
east of Jeffers Ranch). IV. Felt by two.
Coffee pot jarred off stove; frame creaked.

January 11: 04:28:43* West Yellowstone,
Mont. IV. Felt by observer. Windows, doors,
and dishes rattled. Rapid motion; duration 1
second.

January 12: 02:15. Ennis, Mont. IV. Felt by
several and awakened few. Bed lamp rattled
against wall. Slow, north-south motion.

January 13: 20:44:01* Ennis, Mont.
Felt by several at high school.
east-west motion.

January 14: 11:27:21* Helena, Mont. IV.
Felt by several in various sections of Helena,
mainly on west side. Dishes rattled and tables
shaken slightly. Described as weak roll and
rumble followed by sharp bump or jolt. At
Frontier Town, about 14 miles west of Helena
(near Rimini) man reported ‘‘a sensation like
dropping half an inch.” Distinet thump, im-
mediately preceded by rumble like heavy truck
passing.

January 18: 05:42:55%. QGallatin Gateway,
Mont. (Black Butte Ranch). IV. Felt by several;
awakened one. House creaked.

January 19: 23:50. Mammoth Hot Srpings,
Yellowstone National Park, Wyo. IV. Felt by
and awakened all in home. Windows and doors
rattled; house creaked. Rapid motion.

January 20: 00:15. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked. Rapid motion.

January 20: 04:23. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. TFew
awakened. Windows and doors rattled; house
creaked. Rapid motion.

January 21: 15:37:28*. Epicenter 44%° north,
110%° west, Hebgen Lake, Mont., W. IV. Felt

IV.
Floor vibrated;

by several at Stevens Creek, Mont. (near Gardi-
ner), where windows, doors, and dishes rattled;
house creaked. Rapid, brief motion accompanied
by noise. Felt by several at West Yellowstone,
Mont. Windows, doors, and dishes rattled;
house creaked; restaurant floor made bumping
sound and beams creaked. Rapid, brief motion.
In Yellowstone National Park, Wyo., at Mam-
moth Hot Springs, dishes and small furnishings
rattled; walls creaked; hanging objects swung.
Rapid motion was accompanied by a roar like
truck passing. Felt by several at Old Faithful.
Windows, doors, and dishes rattled; houses
creaked. Rapid motion.

January 22: 07:50. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
many. Windows and doors rattled; house
creaked; hanging objects swung. Rapid motion.

January 23: 08:03:20*. Epicenter 45° north,
111%° west, Hebgen Lake, Mont., W. IV. Felt
by all in home at Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. Windows, doors,
and dishes rattled; house creaked; hanging ob-
jects swung. Rapid, 10-second shock. At West
Yellowstone, Mont., felt by two in home. Two
rapid shocks, lasting 3 seconds.

January 23: 08:33:28%, 09:05:37%, 12:18:52%,
and 12:20:14* West Yellowstone, Mont. IV.
Felt by two in home. Windows rattled. Rapid,
sharp jolts, lasting 1-2 seconds each.

January 25: 07:14:45% and 07:14:48%,
MecAllister, Mont. IV. Felt by many in
community.

January 25: 12:31:08%,
Springs, Yellowstone National Park, Wyo. IV.
Felt by many. Windows, doors, and dishes
rattled; houses creaked; hanging objects swung.
Rapid, 4-second, north-south motion. At West
Yellowstone and Stevens Creek (near Gardiner),
felt with about the same effects as at Mam-
moth Hot Springs.

January 25: 12:34. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows, doors, and dishes rattled;
house creaked; hanging objects swung. Rapid
motion.

January 27: 00:15. Ennis, Mont. IIL. Felt
by several in home. Slow motion, lasting about
6 seconds. Also felt at Jeffers Ranch, 8 miles
east of Ennis.

IV. Mammoth Hot

January 29: 06:22:46*%. West Yellowstone,
Mont. IV. TFelt in community (one active).
Windows, doors, and dishes rattled; house
creaked. Rapid, 1-second shock.

January 29: 14:39:01* West Yellowstone,
Mont. IV. Felt in the community. Windows,
doors, and dishes rattled; house creaked. Rapid,
1-second shock, accompanied by a roaring sound.
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February 1: 02:16:29% West Yellowstone,
Mont. IV. Felt by all in home. Windows and
doors rattled; house creaked. Rapid, 1-second
shaking with noise accompanied the shock.

February 1: 05:51:23*, Ennis, Mont. Slow
motion, lasting 33 seconds, felt by one lying down.

February 2: 15:25. West Yellowstone, Mont.
IV. PFelt. Windows and doors rattled; house
creaked. Rapid, 1-second shock. Also felt at
Duck Creek about 9 miles north of West Yellow-
stone.

February 3: 11:30. Ennis, Mont. (about 8
miles east of Jeffers Ranch). V. End of hay-
stack fell; coffee pot fell from stove; papers
slithered off stack. Felt by several about 6 miles
east of Ennis, where dishes rattled. Slow motion
of long duration.

February 15: 20:23. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; frame
creaked; hanging objects swung. Rapid, west-
east, 3—4 second shock.

February 15: 20:34. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows, doors, and dishes rattled;
house creaked; hanging objects swung. Rapid,
5-6 second shock.

February 15: 23:50. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home, Windows and doors rattled; house
creaked; hanging objects swung. Rapid, west-
east, 10-12 second shock.

February 16: 02:00. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
and awakened all in home. Windows and doors
rattled; house creaked. Rapid, west-east motion.

February 17: 09:52:35* Epicenter 45° north,
111° west, Hebgen Lake, Mont., W. Canyon,
Yellowstone National Park, Wyo. IV. Felt
by two. Windows and doors rattled; house
creaked; hanging objects swung. Rapid, north-
south motion.

February 17: 18:43:27*. Epicenter 45° north,
110%° west, Hebgen Lake, Mont., W. Canyon,
Yellowstone National Park, Wyo. IV. Felt by
four in community. Windows and doors rattled;
house creaked. Rapid, north-south motion,
accompanied by rumble.

February 18: 17:30:40%. Helland Ranch,
Papoose Creek at Madison River, Mont. IV.
Felt by several and frightened few in home.
Windows and dishes rattled; walls creaked.
Rapid, %-second shock.

February 20: 19:27:09%. Helland Ranch,
Papoose Creek at Madison River, Mont. IV.
Felt by several and frightened few in home.
Windows and dishes rattled; walls creaked.

February 23: 02:00. West Yellowstone,
Mont. IV. Felt by allin home. House creaked.
Motion south-north, 1-second bump.

February 23: 22:23,. Mammoth Hot
Springs, Yellowstone National Park, Wyo. IV,
Felt by all in home. Windows, doors, and dishes
rattled; house creaked; hanging objects swung.
Rapid, 2-second shock.

February 24: 03:10. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
snd awakened all in home. House creaked.
Rapid, 6-8 second shock.

February 27: 22:30. West Yellowstone,

Mont. III. One rapid jiggle felt by several in
community.
February 28: 00:40. West Yellowstone,

Mont. IV. Felt by and awakened all in home.
House creaked slightly. Rapid, 1-second shock.

February 28: 02:37:10*%. Epicenter 45° north,
111%° west, Hebgen Lake, Mont., W. West
Yellowstone, Mont. IV. Felt by and awakened
all in home. Windows, doors, and dishes rattled;
house creaked; pictures knocked askew on walls.
Rapid, 4-second shock.

March 1: 00:16. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
several in home. Windows, door frames, and
cupboards rattled; house creaked; hanging ob-
jects swung. Sharp, northwest-southeast mo-
tion, lasting 2 seconds.

March 4: 05:07:06*. Helland Ranch, Papoose
Creek at Madison River, Mont. IV. Felt by
and awakened all and frightened many in home.
Windows, doors, and dishes rattled; walls creak-
ed. Rapid, 1-2 second shock. Also felt at
nearby Hutchins Bridge (Kirby Ranch).

March 8: 07:10:46* and 07:13:45* Epicenter
of second shock 44%4° north, 111° west, Hebgen
Lake, Mont., W.  Hutchins Bridge, Mont.
(Kirby Ranch). IV. Felt by observer sitting;
windows rattled; walls creaked. (Report could
apply to either shock.)

March 10: 22:45. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked. Rapid, 3-4 second shock.

March 10: 23:10. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked; hanging objects swung. Strong, 2-sec-
ond jolt.

March 13: 03:30. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. TFelt by
all in home. Windows rattled; house creaked.
Rapid, strong shake, lasting 8 seconds.

March 16: 21:40. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
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all sitting in home. Windows and doors rattled;
house creaked. Rapid, 3—4 second shock.

March 17: 05:35. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
and awakened all in home. Windows and doors
rattled; walls creaked; hanging objects swung.
Rapid, fairly strong shake.

March 20: 00:19:25*%. FEnnis, Mont. III
Felt by several. Loud earth noise heard.
March 20: 03:00. Mammoth Hot Springs,

Yellowstone National Park, Wyo. IV. Felt by
and awakened all in home. Plaster cracked.
Rapid motion.

March 20: 12:15:33*, Helland Ranch, Pa-
poose Creek at Madison River, Mont. IIIL
Felt by several in home (sitting and active).
Rapid, %-second shock.

March 20: 19:50. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows, doors, and dishes rattled;
house creaked. Rapid, 2-3 second shock.

March 20: 21:15. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked. Slow, 3—4 second shock.

March 22: 20:15:13*%. Epicenter 4414° north,
111° west, Hebgen Lake, Mont., W. West Yel-
lowstone, Mont. V. Strongly felt. Objects
fell from shelves. Some persons thought it was
the strongest shock since the major earthquake
of August 17, 1959. Felt by several at the
Helland Ranch, Papoose Creek at Madison River,
Mont., where roaring noises were heard; windows,
doors, and dishes rattled; walls creaked. In
Yellowstone National Park, at Mammoth Hot
Springs and Old Faithful, windows, doors, and
dishes rattled; house creaked; stove shaken.

March 26: 19:20 and 19:35 (about). Mam-
moth Hot Springs, Yellowstone National Park,
Wyo. II. Felt by two. Rapid, north-south
shocks, lasting about 5 and 3 seconds.

March 31: 11:30. Boulder City, Nev. Felt
by one in store. Moderate earth noises heard.

March 31: 12:22:20*%. West Yellowstone,
Mont. IV. Felt by several. Dishes rattled;
house shaken. Rapid, brief motion from north.

March 31: 18:30. West Yellowstone, Mont.
II. Slight, 1-second shock felt by two sitting in
home.

March 31: 22:50:07*. West Yellowstone,
Mont. III. Moderate motion from north,
lasting 1 second, felt by two sitting in home.

April 3: 03:00. Mammoth Hot Springs,
Yellowstone National Park, Wyo, IV. Felt by
and awakened all in home. Windows and doors
rattled; house ecreaked. Slow motion.

April 3: 03:15. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by

and awakened all in home. Windows and doors
rattled; walls creaked. Rapid, 4-5 second shock.

April 3: 04:30. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
and awakened all in home. Rapid motion.

April 3: 21:10. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows, doors, and dishes rattled;
house creaked; hanging objects swung. Rapid,
2-second shock.

April 3: 23:00. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Rapid, 4-5 second shock.

April 5: 05:38:38*%. West Yellowstone, Mont.
IV. Felt by several; awakened one. Dishes
rattled. ‘People in town didn’t feel it.”” Sharp,
3-4 second shock, accompanied by faint roar.

April 6: 11:52:19*. West Yellowstone, Mont.
IV. Felt by few and awakened two. House
creaked. Bump, accompanied by faint roar.

April 6: 23:55. West Yellowstone, Mont.
IV. Felt by two lying down. Dishes rattled;
house creaked. Two-second shock, accompanied
by noise.

April 7: 03:12:55*. West Yellowstone, Mont.
IV. Felt and awakened one in home. House
creaked. Sharp, slow motion.

April 7: 04:55:04*. West Yellowstone, Mont.
III. Felt by several. Prolonged vibration 15
minutes to half-hour before tremor, then bump
with noise and vibration.

April 8: 07:33:11*. West Yellowstone, Mont.
IV. Felt by several. Windows rattled; house
vibrated. Rapid, 1-second, northeast motion,
accompanied by rumble.

April 10: 00:57:09*% and 00:57:13*. About
5 miles northeast of McAllister, Mont., near
Power Plant at Madison Reservoir IV, Felt by
and awakened all in trailer. Trailer rocked east-
west. Motion rolling.

April 10: 06:16:22* and 06:22:51*, About 5
miles northeast of McAllister, Mont., near Power
Plant at Madison Reservoir. Felt by one in
trailer camp.

April 10: 22:54:46*. West  Yellowstone,
Mont. IV. Feltbytwolying down. Windows
rattled. Strong, 2-second bump.

April 10: 22:58:12*, West Yellowstone,
Mont. IV. Felt by several. Bed moved;
windows, doors, and dishes rattled, Four-
second shock.

April 10: 23:01:27*%, West Yellowstone,
Mont. III. Felt by several. House shaken.

Rapid motion, accompanied by rumble.

April 11: 03:21:29%. West Yellowstone,
Mont. IV. Felt by several in community.
Windows, doors, and dishes rattled; house shaken.
Rapid, 4-second shock, accompanied by rumble.
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April 11:  05:29:44%, 05:34:26%, and 06:03:30%,
West Yellowstone, Mont. Felt by two lying
down. Rapid, 3-second shock. Report prob-
ably applies to third shock (observer’s time

05:55). Small vibrations felt during the night at
various times.
April13: 03:40:42*. Mammoth Hot Springs,

Yellowstone National Park, Wyo. IV. TFelt by
one lying down. Windows and doors rattled;
house creaked; hanging objects swung. Rapid,
10-second shock. Rapid, strong bump awakened
two at West Yellowstone, Mont.

April 13: 07:35:08*. West  Yellowstone,
Mont. IV. Felt by one in home. House
shaken. Rolling, northeast, 1-second shock.

April 14: 02:15. Boulder City, Nev. IIIL
Rapid, 30-second shock, accompanied by moder-
ate earth noises, felt by observer lying down.

April 16: 07:21:59*. Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV.
Felt by several and frightened few in home.
Windows, doors, and dishes rattled; log house
creaked. Rapid, 1-second shock.

April 17: 04:23:12*, Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV. Felt
by and awakened all in home; frightened few.
Windows, doors, and dishes rattled; walls creaked.
Rapid, 2-second shock, preceded by roar. Also
felt at Ennis.

April 17: 05:00. Mammoth Hot Springs,
Yellowstone National Park, Wyo. 1IV.
Awakened all in home. Windows and doors
rattled; house creaked; hanging objects swung.
Rapid, sharp, 6-8 second shock, preceded by
noise.

April 17: 21:10. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked; hanging objects swung. Rapid, sharp,
4-5 second shock.

April 17: 21:55. Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. III. Rapid,
light, 3-4 second shock felt by observer in home.

April 18: 23:40. Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. III. Rapid, weak
motion, lasting 15 seconds, felt by observer lying
down.

April 19: 02:43:27*. Helland Ranch, Papoose
Creek at Madison River, Mont. IV. Felt in
community; awakened all and frightened few in
home. Windows, doors, and dishes rattled;
walls creaked; pictures shifted. Rapid, 1-2
second shock, preceded by roar.

April 20: 20:52:38*. Ennis, Mont. IV. Felt
by many. Also felt at Hutchins Bridge, about
12 miles northwest of Hebgen Dam, and 30 miles
south of Ennis.

April 21: 10:49:30* and 10:57:55%. Epicenter
45° north, 111° west, Hebgen Lake, Mont., W.

635368—62——3

West Yellowstone, Mont. V. Merchandise fell
from shelves in two grocery stores; dishes fell
from cabinets; and pictures knocked askew at
West Yellowstone. To some observers, the
motion felt like a strong thump from directly
underneath, then moving to the north. Roaring
sounds heard. In Yellowstone National Park
at Old Faithful, water sloshed over sides of gold-
fish bowl. Reported as the sharpest jolt felt.
Felt slightly at Parade Rest Ranch on Hebgen
Lake, about 10 miles north of West Yellowstone.
At Mammoth Hot Springs, sharp, brief shock
felt by one lying down and by child playing.
The shock at 10:57:55% was also felt at West
Yellowstone and was described as two light,
sharp thumps, one immediately following the
other, from directly underneath.

April 23: 01:06:25%. Parade Rest Ranch (on
Hebgen Lake about 10 miles north of West
Yellowstone), Mont. Sharp shock felt by ob-
server.

April 24: 20:10. Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. IV. Felt by all
in home. Windows, doors, and dishes rattled;
house creaked; hanging objects swung. One
strong 3-second jolt.

April 25: 17:39:03*. West Yellowstone, Mont.
IV. Felt by all in home. Dishes rattled; house
creaked. Sharp, 2-second bump.

April 26: 04:32:50*. West Yellowstone,
Mont. III. Felt by all in home lying down. Dura-
tion of shock two seconds.

April 26: 04:53:10%*, 04:55:06%, and 05:04:25%,
West Yellowstone, Mont. IV. Felt by and awak-
ened all in home (observer’s time 04:56). First
two shocks weaker than third.

April 26: 18:17. West Yellowstone, Mont.
III. Light thump felt by all in home.

April 26: 21:32:30*. Epicenter 44%° north,
111° west, Hebgen Lake, Mont.,W. West Yellow-
stone, Mont. V. Felt by all in community.
Small objects and furnishings shifted; vases and
lamps rocked; pictures displaced; hanging objects
swung east-west. People thrown off balance.
One observer reported heavy jar, lasting 7 sec-
onds; another, strong shaking for 13 seconds,
then diminishing with quivery sensation.

April 27: 01:00. Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. IV. Felt by and
awakened all in home. Windows, doors, and
dishes rattled; house creaked. Rapid, strong
shake lasted 10 seconds.

April 27: 01:10. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked. Rapid, 10-second shock.

April 27: 04:20. West Yellowstone, Mont.
IV. Felt by and awakened all in home. Felt as
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if house tipped; windows, doors, and dishes
rattled; house creaked. Two-second bump.

May 4: 20:39:50*. Epicenter 46° north, 11114°
west, southwestern Montana, W. Manhattan-
Logan areas. IV. Dishes rattled. Preceded
by rumbling sound which one observer likened to
freight cars being shunted together. Also felt
at Three Forks, about 6 miles west of Logan.

May 5: 02:07. Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. IV. Felt by and
awakened all in home. Small objects shifted;
windows and doors rattled; house creaked; doors
swung. Rapid, 6-second shock.

May 5: 02:10. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked. Moderate earth noises heard. Rapid,
10-second shock.

May 5: 02:20. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked. Rapid, 6-8 second shock.

May 5: 03:15 and 03:18. Mammoth Hot
Springs, Yellowstone National Park, Wyo. IV.
Felt by all in home. Windows and doors
rattled; house creaked; doors swung. Rapid,
6-8 and 10-second shocks.

May 5: 04:30. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked; hanging objects swung. Jolt, lasting
few seconds.

May 5: 05:18. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house
creaked; doors swung. Rapid, fairly strong,
20-second shock.

May 5: 09:45. Canyon Village, Yellowstone
National Park, Wyo. IV. Felt by several in
community; windows and doors rattled. Quite
severe, rapid, west-east, 3—4 second shock.

May 9: 16:45:53*. Epicenter 44%° north,
111%° west, Hebgen Lake, Mont., W. West Yel-
lowstone, Mont. III. Thump, then quivering
3-second shock from south, felt by several in

community.
May 15: 03:47:47* West Yellowstone,
Mont. IV. Felt by and awakened all in home.

Windows and doors rattled. Two bumps, lasting
2 seconds.

May 15: 04:34:50*% Epicenter 45° north,
111° west, Hebgen Lake, Mont., W. West
Yellowstone, Mont. IV. Felt by and awakened
all in home. Windows and doors rattled.
One-second bump.

May 15: 19:09:21.* West Yellowstone,
Mont. IV. Felt by all in home. Windows
and doors rattled. One-second bump, preceded
by noise. Slow, 3-second shock felt by one
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sitting in home at Mammoth Hot Springs,
Yellowstone National Park, Wyo.

May 15: 20:00 to 20:15 (about). Mammoth
Hot Springs, Yellowstone National Park, Wyo.
Felt by observer sitting in home. Slight,
jolting, like someone beating on floor, 1-2
second shock. (This may be the following
shoek.)

May 15: 20:33:22*. Canyon Village, Yellow-
stone National Park, Wyo. IV. Felt by several
in community. Windows and table rattled.
Northwest, 5-second motion.

May 16: 01:25. Mammoth Hot Springs,
Yellowstone National Park, Wyo. 1IV. TFelt by
several in community (lying down and active).
House sharply jarred; dishes rattled; house
creaked. Rapid, north-south, 3-second motion.

May 16: 03:30. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
and awakened all in home. Windows and doors
rattled; house creaked. Rapid, 20-second shock.

May 16: 09:15. West Yellowstone, Mont.
IV. Brief bump felt by observer in home; house
creaked.

May 17: 15:04:34*% Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV.
Felt by several (one active) and frightened few in
home. Dishes and windows rattled; walls
creaked. Rapid, 1-second shock, accompanied
by a roar.

May 20: 10:54:02*. Epicenter 45° north,
111° west, Hebgen Lake, Mont., W, Mammoth
Hot Springs, Yellowstone National Park, Wyo.
IV. Felt by many. Windows and doors rattled.
Quite strong, rapid, 5-second, west-east motion.
At Canyon, Yellowstone National Park, Wyo.,
quite strong, rapid, 5-second, west-east motion
felt by two. Also felt at Gibbon Meadows in
the Park and at West Yellowstone, Mont.

May 20: 11:36:06* and 11:42:22* Epi-
center of first shock 45° north, 111%4° west,
Hebgen Lake, Mont., W. Canyon, Yellowstone
National Park, Wyo. IV. Felt by two sitting.
Windows rattled. Rapid, 2-second, west-east
motion. Observer’s time 11:40.

May 20: 11:55 Canyon, Yellowstone Na-
tional Park, Wyo. IV. Felt by two sitting.
Windows rattled. Moderate, 2-second, east-
west motion.

May 20: 12:40:58*% Canyon, Yellowstone
National Park, Wyo. IV. Felt by two sitting.
Windows rattled. Moderate, 2-second, east-
west motion.

May 20:

23:45. Madison Junction, Yellow-

stone National Park, Wyo. III. Felt. Rapid,
20-25 second shock.
May 23: 02:03:42*% Canyon, Yellowstone

National Park, Wyo. 1V. Felt by and awak-
ened all in home. Windows and doors rattled.
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Rapid, 5-second, northwest—southeast motion.

May 23: 02:47:06*. Canyon, Yellowstone
National Park, Wyo. IV. Felt by and awak-
ened all in home. Windows rattled. Rapid, 2-
second, northwest—southeast motion.

May 23: 03:16:25* and 03:19:07*. Canyon
and Mammoth Hot Springs, Yellowstone Na-
tional Park, Wyo. IV. Felt by and awakened
all in home. Windows and doors rattled; house
creaked. Strong, rapid, 10-second, northwest—
southeast motion.

May 23: 13:20. West Yellowstone, Mont.
IV. Felt by all in home. Windows and doors
rattled. Slight, rapid, 2-second shock.

May 23: 21:20:11*. West Yellowstone, Mont.
IV. Felt by several in community. Windows
and doors rattled. Rapid, 2-second shock.

June 2: 00:32:22* Parade Rest Ranch
(about 10 miles north of West Yellowstone on
Hebgen Lake), Mont. Sharp, short, east-west
motion.

June 5: 20:45. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt
by all in home. Windows, doors, and dishes
rattled; house creaked. Rapid, 15-second shock.

June 5: 21:55. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home and outdoors by one (quiet). Win-
dows, doors, and dishes rattled; house creaked;

hanging objects swung. Rapid, 10-second
shock.
June 6: Between 12:00 and 13:00. Hut-~

chins Bridge area (Kelly Ranch, about 30 miles
south of Ennis), Mont. Three slight tremors
felt.

June 7: 00:10. Mammoth Hot Springs, Yel-
lowstone National Park, Wyo. IV. Felt by all
in home. Windows, doors, and dishes rattled;
house creaked. Faint earth noises from east
heard by two. Rapid, 30-second shock.

June 7: 00:50. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
all in home. Windows and doors rattled; house

creaked. Rapid, 30-second shock.

June 7: 04:25. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. TFelt by
all in home. Windows and doors rattled; house
creaked. Rapid, 10-second motion.

June 7: 13:30:38*% Butte, Mont. (east sec-
tion). Motion seemed to come from southeast;
duration 6-7 seconds.

June 8; 02:04:59* West Yellowstone, Mont.
IV. Felt by and awakened one. Slight, rapid
bump.

June 9: 04:19:10*. Epicenter 45° north,
111%° west, Hebgen Lake, Mont., W. South-
west Montana. IV. Felt by many at Anaconda
and Butte. Awakened all at the Helland Ranch

(Papoose Creek at Madison River). Also felt at
Belgrade, north of Dry Creek.

June 9: 18:50. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt by
several. Fixtures moved; desks jerked; hanging
objects swung in various directions. Rapid,
north-south motion, lasting 2 seconds.

June 10: 13:01:14*. Mild, but fairly noisy
shock felt at Parade Rest Ranch, Mont., about
10 miles north of West Yellowstone.

June 13: 07:59:48* Epicenter 45° north,
111° west, Hebgen Lake, Mont., W. Southwest
Montana. IV. Felt by many and frightened
few at Ennis, where windows, doors, and dishes
rattled. Slow, 15-second motion awakened few
at Gallatin Gateway (Black Butte Ranch).
Windows and doors rattled; sliding doors banged
together. Felt by several at the 320 Ranch,
where dishes rattled. Very brief motion, seem-
ingly southeast-northwest, preceded Dby roar.
Awakened one at Butte. Felt by many at Mam-
moth Hot Springs, Yellowstone National Park,
Wyo., where windows, doors, and dishes rattled;
walls creaked. Rapid, 810 second motion with
moderate earth noises.

June 13: 11:00. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Felt
by all in home and by three in offices. Windows,
doors, and dishes rattled; house creaked. Rapid,
8-10 second motion.

June 15: 01:05. Mammoth Hot Springs,
Yellowstone National Park, Wyo. IV. Three
rapid, severe jolts, awakened and frightened
family. Windows, doors, and dishes rattled;
house creaked; hanging objects swung.

June 18: 16:59:36*. Felt at Ennis and the
Helland Ranch (Papoose Creek at the Madison
River), Mont.

June 19: 22:59:57* Canyon, Yellowstone
National Park, Wyo. IV. Felt by several in
community. Small objects shifted; windows,
doors, and dishes rattled; trees, bushes shaken
moderately. Rapid motion, very strong for 3-4
seconds.

June 21: 08:27:13*. Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV. Felt
by several in community. Windows, doors, and
dishes rattled; walls creaked. Rapid, 2-second
motion, accompanied by a roar.

June 22: 06:05:44* Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV. Felt
by and awakened few in home. Log walls
creaked. Rapid, 1-second motion.

June 27: 05:09:21*% Lake Ranger Station,
Yellowstone National Park, Wyo. IV. Felt by
and awakened many in home. Windows rattled;
walls creaked. Brief, rapid motion.

June 27: 17:00 (about). Fishing Bridge,
Yellowstone National Park, Wyo. IV. Felt by
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several and frightened few in community.
Windows rattled; walls creaked; hanging objects
swung. Five-second shock.

June 30: 01:54:26%, 02:01:13%, and 02:18:40%,
Mount Holmes Lookout, Yellowstone National
Park, Wyo. IV. Three heavy shocks and several
small tremors (within 5 minutes) felt by observer.
Windows, doors, and dishes rattled; house
creaked.

July 3: 19:16:05% and 19:22:52*  Bozeman,
Mont. Reported felt throughout the Bozeman
Valley. Neither shock was strong, but both
caused quite a bit of excitement.

July 8: 00:28:07* Epicenter 441%° north,
111%° west, northeastern Idaho, W. Yellow-
stone National Park, Wyo. IV. Hard jolt, with
loud earth noises, felt by several in community at
Madison Junction and Old Faithful, where
windows and doors rattled; awakened few at
Old Faithful. Small tremors felt all night.
Felt by several at Mammoth Hot Springs, where
bed shifted and windows rattled. Sharp, north-
south jolt. At Mount Holmes Lookout, 15-20
second shock felt by observer lying down.
Windows and doors rattled; buildings creaked.

July 16: 14:51:15*%. Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV. Felt
by several in home. Windows and dishes
rattled; walls creaked. Rapid, 2-3 sccond
motion.

July 18: 16:17:30*. Epicenter 44%° north,

110%° west, Yellowstone. National Park, Wyo.,
W. Lake Ranger Station, Yellowstone National
Park, Wyo. IV. Felt by many and frightened
few in community. Windows, doors, and dishes
rattled; house creaked; trees, bushes shaken
slightly. Slow, 10-second motion.

July 18: 21:50. Mount Holmes Lookout,
Yellowstone National Park, Wyo. IV. Felt by
observer. Lookout building shook. Two rapid
shocks of few seconds duration. Moderate earth
noises.

July 22: 08:49:30*%. Epicenter 34° north,
106%° west, New Mexico, W. Lajoya. V.
Trophies fell from shelves in high school.
Windows and dishes rattled on ranch 6 miles
west of Bernardo. Felt by several at Socorro;
dishes rattled. Also felt 4 miles east of Bernardo
and at San Aecacia.

July 23: 07:15:26*. Epicenter 34° north,
1061%° west, New Mexico, W. Felt along the
Rio Grande River in Socorro County from Belen
on the north, south to Socorro, and on a ranch 10
miles west of Bernardo, an area of approximately
3,000 square miles. Maximum intensity (dam-
age) VI at Lajoya, where a weak adobe wall
toppled and some adobe buildings were cracked.
At Bernardo, people ran outdoors, and canned
goods fell from shelves. Felt outdoors 10 miles
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west of Bernardo, where windows and dishes
rattled. Pitcher of milk nearly toppled at
Abeytas. Felt by many at Socorro; several
vibrations over a period of 5-10 seconds. At
San Acacia, reported as stronger than shock of
the 22d. Also felt at Belen and Jarales.

July 24: 01:05 and 01:25. Southeast Idaho.
IV. At Georgetown, two mild shocks felt by several
in community; distinetly by observer outdoors.
Windows, doors, and tools rattled during first
shock. Man leaning backward in chair during
second shock reported he was nearly thrown from
chair. Distinetly felt at East Georgetown.
Rumbling and shaking of windows awakened
observer at Nounan.

July 24: 03:37. Bernardo (4 miles east of),
New Mexico. V. Awakened all at Boy’s Ranch.
Two small windows broken. Awakened many at
Bernardo.

July 28: 10:00. Mount Holmes Lookout,
Yellowstone National Park, Wyo. IV. Felt
by observer sitting in lookout tower. Win-
dows rattled. Rapid, southwest-northeast, 3-4-
second motion.

August 7: 09:27:16.2% (main shoek), 12:20:
15.1*% Epicenters 42.4° north, 111.5° west, and
42.5° north, 111.4° west, respectively, southeast
Idaho, W. The main shock was felt over an
area of approximately 900 square miles, prin-
cipally in the Soda Springs area of Caribou
County. Maximum intensity (damage) VI on
a ranch about 9 miles east of Soda Springs,
where plaster and concrete foundation was
eracked.

INTENSITY (DAMAGE) VI:

Soda Springs (about 9 miles east of, Ezra Lakey
Ranch).—Felt by and frightened all on first floor.
Plaster cracked; damage considerable to concrete
foundation. Furnishings shifted. Trees, bushes
shaken strongly. Felt and sounded like truck hit
side of house; loud earth noises heard.

INTENSITY (DAMAGE) V: Baneroft, Conda (about
10 miles north of Ezra Lakey Ranch), Soda
Springs and a few miles southeast of Ellis Ranch.

INTENSITY (DAMAGE) Iv: Georgetown.

INTENSITY (DAMAGE) I To 1: Bern (shock
also felt at 12:20:15.1%), Bloomington (25 miles
north of), Grace, Lava Hot Springs, MeCammon,
Montpelier and 13 miles north of, Preston, Swan-
lake, and Virginia.

August 7: 11:43. Tower Fall Campground,
Yellowstone National Park, Wyo. III. Felt by
several. Rapid, east-west, 5-second motion.

August 8: 02:27:26*. Soda Springs (about 9
miles east of, Ezra Lakey Ranch), Idaho. Slight
shock, followed by two lighter shocks about 10
minutes apart.

August 9: 23:30. Mammoth Hot Springs and
Mount Holmes Lookout, Yellowstone National
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Park, Wyo. IV. Felt by many at Mammoth
Hot Springs; by lookout in tower at Mount
Holmes. Windows and doors rattled; buildings
creaked. Rapid, southeast-northwest, 3-4 second
motion.

August 10: 00:41:35:3*. Epicenter 42.5°
north, 111.5° west, southeast Idaho, W. Soda
Springs. V. Concrete patio and foundation of
newly completed house cracked; glasses fell from
shelf in cafe. Described as ‘“‘quite strong.”

August 16: (a.m.). Northern Idaho. IV.
Felt at Coeur d’Alene, Kellogg, and Sandpoint.
Dishes and windows rattled. Roar heard by
many just before and after earthquake. Shock
lasted 15-30 seconds.

August 17: 13:45. West Yellowstone, Mont.
IV. Felt by several. Houses rattled. Rapid
motion.

August 19: 01:30. Mount Holmes Lookout,
Yellowstone National Park, Wyo. III. Felt by
observer in lookout tower; tower shaken. Rapid,
southeast-northwest, 2-3 second motion.

August 20: 01:01:54.3*, 03:11:40.9%, 04:01:
59.0%, 07:46:51.3*. Epicenters: (1) 42.3° north,
111.3° west; (2) 42.5° north, 111.6° west; (3)
42.4° north, 111.5° west; (4) 42.5° north, 111.6°
west, southeast Idaho, W. Conda. V. Felt by,
awakened, and frightened many in community.
Damage slight. Windows, doors, and dishes
rattled; hanging objects swung. Observers at
the Ira Ellis Ranch, 10 miles south of Conda,
estimated 100 shocks were felt during the night;
motion seemed to be from the east.

August 28: 02:30. Mount Holmes Lookout,
Yellowstone National Park, Wyo. IV. Felt by
observer in tower; windows rattled. Rapid,
brief motion.

September 29: 03:32:21*. Sage Peak (in
Gallatin Range, between the Gallatin and Mad-
ison valleys), Mont. III, This may be the
shock reported felt by two members of a hunting
party camped close to Sage Peak. Time given
as 02:25. Observer awakened by vertical move-
ments of camp cot; lasted 3-4 seconds; sounds
like wind blowing in the trees.

October 11: 01:05:30.5*. Epicenter 38.3°
north, 107.6° west, southwestern Colo., W.
Magnitude 5%, B. Felt over an area of approx-
imately 10,000 square miles. (See map, p.
18.) Slight damage, such as cracked chimneys,
windows, and plaster; foundation cracked at
Montrose; sidewalk buckled (no location given).
Maximum intensity (damage) VI.

INTENSITY (DAMAGE) VI:

Cimarron.—Felt by, awakened, and frightened
all in community. Damage slight. Small ob-
jects, furnishings shifted and overturned; few
knickknacks fell.

Lake City.—Felt by, awakened, and frightened
all in community. Damage slight. Plaster
cracked and fell; loosened light bulbs and stove
vent pipes. Small objects shifted and over-
turned.

Montrose—Felt by and awakened all in home.
Plaster cracked; foundation cracked in three
places and all kitchen cupboards loosened from
walls. Canned goods fell in grocery store; small
objects shifted.

Ophir.—Felt by and awakened many in com-
munity. Plaster and chimneys cracked.

Ouray.—Felt by and awakened many in com-
munity; frightened few. Observers thought fur-
nace had exploded. Damage to few wall decora-
tions not securely fastened.

Placerville—Awakened and frightened many
in community; felt outdoors by some (active).
Damage slight. Plaster and windows cracked;
windows and dishes broken. Small objects and
furnishings shifted; vases and small objects over-
turned; books and pictures fell.

Powderhorn.—Felt by and awakened many in
community; frightened few. Damage slight.
Concrete floor and windows cracked; windows
broken.

Ridgeway.—Awakened and frightened all in
community. Damage slight. Few dishes broken
at grocery store; few vases, small objects, and
furniture overturned.

Telluride—Felt by, awakened, and frightened
many in community. Very slight wall cracks.
Small objects and furnishings shifted.

INTENSITY (DAMAGE) v: Almont, Cedaredge,
Clifton, Crawford, Eckart, Gunnison, Hotchkiss,
Iola, Lazear, Maher, Ohio (1% miles west of),
Olathe, Paonia, Parlin, Sapinero, Silverton, and
Somerset,.

INTENSITY (DAMAGE) Iv: Austin, Bowie, Cory,
Creede, Delta, Doyleville, Grand Junction,
Naturita, Paradox, and Pitkin.

INTENSITY (DAMAGE) I To I11:  Aspen, Cahone,
De Beque, Eagle, Mesa Verde National Park,
Norwood, Nucla, and Woody Creek.

October 11: 17:30. Ouray, Colo. Explosive-
like shock felt by some.

October 17: 09:00. Aspen, Colo. V. Gen-
erally felt. Small objects fell from shelves.
Trembling, 1-minute motion.

October 23: 19:39:16%, Mammoth Hot
Springs, Yellowstone National Park, Wyo. IIIL.
Very slight, rapid, 1- to 2-second motion felt by
two persons.

October 25: 12:20. Socorro, N. Mex. III.
Felt by several. Single jolt of house. Also felt
at 3 and 7 miles south of Socorro.

November 1: 14:57:11*%, Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV.
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Rapid, 1l-second motion felt by observer lying
down; walls creaked.

November 1: 15:26:52*%  Epicenter 45.3°
north, 111.2° west, Hebgen Lake, Mont., W.
Helland Ranch, Papoose Creek at Madison River,
Mont. IV. Felt by several in home; outdoors
by some (active); frightened few. Windows,
doors, and dishes rattled; house creaked; hang-
ing objects swung. Rapid, roaring, 3 to 4 second
blastlike motion.

November 3: 08:07:08* Helland Ranch, Pa-
poose Creek at Madison River, Mont. IV,
Felt by several in home (one active); house
creaked. Rapid, ¥ second shock.

November 17: 10:06. Bozeman, Mont. Re-
ported felt in Bozeman and vicinity. Some
thought it was a blast or sonic boom.

November 18: 22:45. Billings, Mont. Blast-
like disturbance. Malmstrom Air Force Base at
Great Falls reported jets in the area. May have
been a sonic boom.

November 19: 09:37. Helena, Mont. Blast-
like disturbance. Malmstrom Air Force Base at
Great Falls reported jets in the area. May have
been a sonic boom.

December 4: 01:08:34. Epicenter 44.9° north,
110.4° west, West Yellowstone, Mont., W. IIL
Rapid, 2-3 second motion felt by two; moderate
roaring sounds heard.

December 18: 04:52:59*  Epicenter 45.4°
north, 111.5° west, southwest Montana, W. Re-
ported felt over approximately 600 square miles
of the Three Forks-Bozeman region. Maximum
intensity (damage) IV reported from Belgrade,
Churchill, Elk Creek area, Logan, Manhattan
and environs, Sloan Ranch, and Trident, where
principal effect was the awakening of people.
In the Manhattan area it was described as a
sharp, rapid jolting motion, accompanied by loud
rumbling noises which seemed to come from south
or southwest; two minor shocks followed. Win-
dow weights rattled 12 miles southeast of Man-
hattan and at Anceny. About 12 miles south of
Manhattan, panel ray heater in east-west wall
creaked; closet doors rattled at Manhattan,
Observer at Churchill reported a shock was felt
about 10 minutes after the main shock.

December 19: 16:29. Socorro, N. Mex. IV.
Felt by many. Windows rattled. The New
Mexico Institute of Mining and Technology seis-
mographic station reported the shock was cen-
tered about 4% miles southwest of Socorro. The
Institute received numerous calls from Socorro
residents who felt the shock.

CALIFORNIA AND WESTERN NEVADA
(120TH MERIDIAN OR PACIFIC STANDARD TIME)

NOTE.—AI places are in California unless otherwise stated.
The Bulletin of the Seismological Society of America is referred
to as the BSSA.

January 5: 10:07:43*. Epicenter 34°02’
north, 117°44’ west, south of Pomona, P.
Magnitude 3.0. Felt in the Pomona area.

January 8: 06:43:04*%.  Epicenter 33°51’
north, 118°22’ west, near Redondo Beach, P.
Magnitude 2.4. Compton area. IV. Sharp,
jolting earthquake rocked the Compton area;
windows and dishes rattled.

January 11: 11:08:40*%  Epicenter 37°10’
north, 117°59’ west, east of Tinemaha, P. Mag-
nitude 3.7. Felt sharply in the Independence
area.

January 11: 22:25:33*%. Epicenter 36°55’
north, 121°45’ west, near Watsonville, B. Aptos
(3.7 miles north of). IV. Observer awakened.
Door rattled and swung north. Rapid, 2-second,
northeast motion.

January 17: 10:55 and 10:56. Epicenter of
both events apparently off the Golden Gate west
of San Francisco. Possibly underwater explo-
sions, B. Very slightly felt at El Cerrito.
Slight rolling motion felt at San Bruno (Skyline
and San Bruno Ave.).

January 19: 19:25:53% (main shock), 19:47:
51% Epicenter 36°47’ north, 121°26’ west,
south of Hollister, B. Magnitude of main shock
5.0. Felt over an area of approximately 7,500
square miles of west-central California coastal
areas. (See map, p. 20.) Maximum intensity
(damage) VI. Minor damage occurred at the
W. A. Taylor Winery, about 7 miles south of
Hollister on Cienega Road: underground pipe-
line broke; slight cracks in asphalt pavement;
small portions of ceiling fell; chimney cracked at
roof line. At the Howard Harris Ranch, in the
same area, walls cracked and reservoir crack
enlarged. Slight damage at Hollister and Pai-
cines, consisting of cracked plaster and broken
windows and dishes.

INTENSITY (DAMAGE) VI:

Hollister (7 miles south of, W. A. Taylor
Winery) —The Uaiversity of California seismo-
graphic station reported that a creep recorder
in the main building registered 4’/ right-lateral
movement at the time of the main shock. (For
a report on this observed creep, which has been
studied since 1956, see “‘Creep on the San Andreas
Fault,”” BSSA, Vol. 50, No. 3, July 1960.) Creep
caused the already broken wall in the middle of
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the winery to spall. Several 20-foot-long hair-
line cracks, parallel to creep zone and almost in
it, were noted in asphalt pavement. Pipeline
broken between boiler house and drainage ditch
(this line has broken before). Many objects
thrown down, pictures from walls, bottles and
chemicals from shelves, bottled drinking water
from stands. The 50-gallon wine barrels in racks
worked loose from chocks in many instances;
some chocks fell. Oscillating wine in the large
18 to 20 foot high tanks caused tanks to distort,
damaging catwalks between tanks; slight leaks
in some tanks.

Hollister (7Y% miles south of, Harris Ranch,
7800 Cienega Road).—Felt by all and frightened
many in community. Walls cracked; reservoir
crack enlarged. Small objects and furnishings
shifted; vases, small objects, and furniture over-
turned; books fell; dishes and mirror broken.
Fairly strong, brief shock at 19:47:51*%. Many
small shocks followed during the night, also small
shocks felt on morning of the 20th, with one at
05:45; several small shocks during the day.

Hollister—Felt by and frightened all. Slight
damage. Plaster cracked at Courthouse; dishes
and windows broken. Merchandise fell in grocery
stores. Cupboard doors flew open; telephone
and electrical poles and wires swayed violently.
Pendulum clock facing east stopped.

Paicines (about 7 miles southeast of the W. A.
Taylor Winery).—Felt by all and frightened
many in community. Damage slight. Dishes
broken. Knickknacks, books, and pictures fell.
Trees, bushes shaken strongly.

INTENSITY (DAMAGE) v: Castroville, Chualar
(9 miles east of), Freedom, Gilroy, Gonzales, King
City and 20 miles east of at intersection of State
Highway 198 and Lonoak-Hollister Road, Libby
Ranch (about 3 miles southwest of Paicines), Los
Banos and 6 miles southeast of in Charleston
District, Marina, Morgan Hill, Moss Landing,
Pacific Grove, Paloma Station (about 3 miles
southeast of Jamesburg), Pebble Beach, Salinas
and Camp MecCallum, San Ardo, San Benito,
San Juan Bautista, San Lucas, San Martin, Tres
Pinos, and Watsonville.

INTENSITY (DAMAGE) 1v: Aptos and 3.7 miles
north of, Ben Lomond, Berkeley, Big Sur,
Bolinas, Bryson, Capitola, Coalinga, Coyote,
Creston, Crows Landing, Diablo, Felton, Fire-
baugh, Greenfield, Hayward, Jolon, La Honda,
Mendota, Merced, Milpitas, Mount Hermon,
Parkfield, San Francisco, San Jose, San Miguel,
Saratoga, Soquel, South San Francisco, Sunny-
vale, Volta, and Warm Springs.

INTENSITY (DAMAGE) I To 11I: Alviso, Aromas,
Campbell, Caruthers, Clayton, Dos Palos, El
Nido, Fremont, Lafayette, Half Moon Bay, Idria,
Livingston, Moss Beach, Newman, Pinnacles

635368—62——4

National Monument (about 4 miles southwest of
San Benito), Pinole, Planada, Redwood City,
San Lorenzo, San Mateo, Soledad, Sunol, and
Templeton.

January 20: 05:12:40*%. Epicenter 36°50’
north, 121°28’ west, southwest of Hollister, B.
Felt at Hollister.

January 21: 14:21:08* Epicenter 33°04’
north, 115°54’ west, near Kane Springs, P.
Magnitude 2.6. Descanso. II. Rapid motion
felt by several in community.

January 21: 15:52:22*% Epicenter 32°49'
north, 117°03’ west, northeast of San Diego, P.
Magnitude 2.5. Mount Helix (San Diego area).

II. Rapid motion felt by several. Also felt at
Descanso and La Mesa.
January 22: 14:01:18*. Epicenter 36°47’

north, 121°20’ west, southeast of Hollister, B.
Hollister (7% miles south of, Harris Ranch). IV.
Felt by all in home. Windows and doors rattled;
house creaked. Slow, 20-second, northeast
motion.

January 24: 10:24:56%, 10:35:27%, 21:15:55%,
21:52:45%. Epicenter 36.8° north, 121.5° west,
southwest of Hollister, B. Hollister (7% miles
south of, Harris Ranch). IV. Felt by several
in home. Windows, doors, and dishes rattled;
house creaked. First shock slow, brief; last
three shocks reported as light.

January 26: 06:44:34%. Epicenter 36°43’
north, 121°18’ west, southeast of Hollister, B.
Hollister (7% miles south of, Harris Ranch). IV.
Felt by several; awakened few in home. Win-
dows rattled; walls creaked. Very brief shock.

January 27: 12:50:57*. Epicenter 36.7° north,
121.2° west, southeast of Hollister, B. Hollister
(7% miles south of, Harris Ranch). IV. Feltby
observer. Windows and doors rattled; walls
creaked. Slow, brief motion.

January 28: 18:07:48*. Epicenter 34°05
north, 118°38’ west, near Topanga, P. Magni-
tude 2.3. Felt at North Hollywood and Pano-
rama City.

February 3: 00:37.3* Epicenter 32.1° north,
116.0° west, Baja California, P. Magnitude 4.5.
Felt slightly in the Imperial Valley and San
Diego areas. Felt by several in community at
San Diego (intensity (damage) III). Hanging
objects swung; rapid, 4-second southeast motion.

February 6: 11:48. Hollister (7% miles south
of, Harris Ranch). III. Felt by observer.
House creaked faintly; slow, brief, northeast
motion,

February 7: 02:20. Hollister (7% miles south
of, Harris Ranch). Very slight, brief, northeast
rolling motion.

February 9: 06:01:49%.7 Epicenter 33°11’
north, 116°28’ west, Santa Rosa Mountains, P.
Magnitude 3.7. San Diego County. Minor



22

shock at Borrego State Park, El Cajon, Harbison
Canyon, Lakeside areas, and Lemon Grove.

February 9: 09:36. Barstow. “Felt."—
(BSSA, April 1960.)

February 11: 15:38. Sharp, 2-second motion
felt at Moss Landing.

February 13: 09:16:49*. Epicenter 36°51’
north, 121°32’ west, west of Hollister, B. Felt
at Moss Landing and Salinas power plants
(PG&E).

February 15: 11:03:56*. Epicenter 39.5°
north, 123.3° west, northeast of Willits, B.
Felt at Willits and Potter Valley power plants
(PG&E).

February 17: 10:00:47*, Epicenter 34°08’
north, 118°15’ west, near Glendale, P. Magni-
tude 1.9. Felt at Hollywood.

February 24: 05:12:34% Epicenter 34°00
north, 117°34’ west, near Mira Loma, P. Magni-
tude 3.8. V. Felt by and awakened many in
community at Etiwanda, where windows rattled.
Felt by two at Ponoma. House creaked; windows
rattled; trembling, brief motion. Also felt at
Fontana, Ontario, and Riverside.

February 24: 15:44:57*  Epicenter 36°53’
north, 121°43’ west, near Watsonville, B.
Small shock felt at the Harris Ranch, 7% miles
south of Hollister.

February 25: 09:09. Hollister (7% miles south
of, Harris Ranch). IV. Felt by all in home.
Windows and doors rattled; house creaked.
Rapid, 5-second, northeast motion.

February 27: 11:22:25% 11:23:15%, 11:27:12%,
Epicenter 37°56’ north, 122°01’ west, near
Concord, B. Magnitude of first shock 3.4;
second and third shocks, 2.7. San Francisco
Bay area. IV. Slight shocks felt in some
East Bay communities. Some reports (no loca-
tion given) of broken dishes. Also felt slightly
at San Francisco.

March 9: 21:30, 21:34. XKeene. III. Felt
by several in home and community. Dishes
rattled very slightly. Rapid, 2-second motion.

March 16: 00:21:38*.  Epicenter 34°22’
north, 118°56’ west, near Fillmore, P. Magni-
tude 3.2. V. “Merchandise toppled from
grocery store shelves at Santa Paula.”—( BSSA4,
July 1960.) Press reported the shock as light.
Also felt at Fillmore.

March 22: 06:04. Keene. IV. Felt by
many in community. Loud earth noises heard
by many 3 seconds before shock; slow, 1-second
motion.

March 22: 10:31:33*. Epicenter 37°44’
north, 122°08’ west, east of San Leandro, B.
Magnitude 2.6. East Oakland and San Leandro.
Mild shock. Oakland police reported they
received about 50 calls.

COAST AND GEODETIC SURVEY

April 14: 12:45:23*%. Epicenter 32°52" north,
115°29’ west, near El Centro, P. Magnitude
3.3. Felt at El Centro.

April 21: 15:39:20* (main shock of a swarm).
Epicenter 82°44’ north, 115°42’ west, west of
El Centro, P. Magnitude 4.2. San Diego. III.
Felt by one in home; hanging objects swung.
Also felt at El Centro. Pasadena reported this
was the largest of a typical Imperial Valley
swarm, including about 20 recorded shocks.

May 7: 18:26:59*. Epicenter 33°06’ north,
116°39’ west, near Julian, P, Magnitude 3.4.
San Diego County. Sharp shock jarred residents
of Alpine, Descanso, and Suncrest (about 5
miles east of El Cajon). Strong, rolling, east
motion, accompanied by loud rumbling noise,
felt on Victoria Drive northwest of Alpine.

May 11: 01:09:02*, Epicenter 37°50’ north,
122°14’ west, near Berkeley, B. Magnitude 2.4.
Felt at Berkeley.

May 11: 23:22:19*%, Epicenter 34°01’ north,
117°32’ west, near Mira Loma, P. Magnitude
2.7. IV. Awakened few at Corona. Also felt in
the Riverside area.

May 13: 04:36:40*. TEpicenter 32°25’ north,
115°48’ west near Laguna Salada, Baja Cali-
fornia, P. Magnitude 4.1. Reported felt at one
place in San Diego.

May 15: 19:34:30*. Epicenter 35°12’ north,
118°40’ west, near Bear Mountain, Kern County,
P. Magnitude 2.3. Keene. IV. Felt by all in
home (observer active); moderate earth noises
heard.

May 23: 07:30:57*. Epicenter 34°10’ north,
118°08’ west, small disturbance near Pasadena,
P. Magnitude 1.5. Felt at Flintridge.

May 23: 13:50:32*, Epicenter 36°46" north,
121°19’ west, southeast of Hollister, B. Magni-
tude 2.9. Hollister (7% miles south of, Harris
Ranch). IV. Felt by observer. Windows and
doors rattled; house creaked. Rapid, brief
motion.

May 25: 04:38:25% 05:34:54% 05:51:27*,
Epicenter 34°10’ north, 118°08’ west, near Pasa-
dena, P. Magnitudes 1.5, 1.5, and 1.3, respec-
tively. Felt at La Canada.

May 26: 11:12:16*. Epicenter 32°05’ north,
116°16’ west, Baja California northeast of
Ensenada, P. Magnitude 3.7. San Diego area.
IV. Windows rattled at San Diego. Described
as a slight shock, Also felt in East San Diego
and La Mesa.

May 27: 03:24:14*%, 05:24:27*. Epicenter
34°10" north, 118°08" west, near Pasadena, P.
Magnitudes 1.2, 1.1, respectively. Felt at La
Canada.

May 28:
Fork, Madera County).

11:40. Wishon Dam (near North
III. Felt by several
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in the area. Slow, 20-second motion, accom-
panied by rumbling noise.

May 30: 21:38:50*. Epicenter 35°18’ north,
118°44’ west, west of Caliente, P. Magnitude
2.3. Keene. III. Felt by several in community.
Slow, 2-second motion, preceded 3 seconds by
moderate earth noises.

June 3: 13:38:02*. Epicenter 31%4° north,
114° west, Gulf of California, W. Magnitude
4.8. San Diego. III. Press reported many
calls received from persons feeling the shock.
Chandeliers shaken. Duration 2 seconds.

June 4: 23:47:08% Epicenter 37.5° north,
118.6° west, northwest of Bishop, P. Magnitude
5.1. Felt over an area of approximately 4,800
square miles of east-central California. Maxi-
mum intensity (damage) VI reported from
Crowley Lake (Long Valley Dam, about 20
miles northwest of Bishop), where water was
muddied. Felt by all and awakened many in
community; frightened few.

INTENSITY (DAMAGE) v: Bass Lake, Bishop
area, Dinkey Creek, El Portal, Laws, and Yose-
mite National Park (Park Headquarters).

INTENSITY (DAMAGE) Iv: Badger, Balch Power
House (PG&E, near Trimmer), Benton, Big
Creek, Cathay, Dunlap, Friant, Hume, Hunting-
ton Lake, June Lake, Miramonte, Mono Hot
Springs, Shaver Lake, Snelling, Tollhouse,
Wishon, and Woodlake.

INTENSITY (DAMAGE) I To I1t: Auberry and
Three Rivers. Also reported felt at Tulare and
Visalia (no details).

June 5: 17:17:48*. Epicenter 40°49’ north,
121°53’ west, west of Arcata, B. Magnitude
5.7. Felt over a land area of approximately
8,000 square miles, principally in Humboldt and
Trinity counties. Maximum intensity (damage)
VI. At Eureka some plaster fell in the old City
Hall; at Crannell a brick house chimney was
slightly twisted.

INTENSITY (DAMAGE) VI:

Crannell (about 18 miles north of Eureka)—
Felt by all and frightened few in home. Brick
house chimney slightly twisted; damage slight to
brick. Trees, bushes shaken moderately.

Eureka.—Felt by nearly all; alarmed many;
several ran to the streets. Some already loosened
plaster fell in the old City Hall (this building was
severely damaged and partially abandoned due
to the earthquake of December 21, 1954).
Pendulum clock, pendulum swinging east-west,
stopped. Small objects shifted. Telephone poles
swayed.

Ferndale—Felt by and frightened all. Fur-
nishings shifted; small objects overturned;
knickknacks fell.

INTENSITY (DAMAGE) v: Alton, Bayside, Blue
Lake, Cutten, Denny, Ettersburg, Fields Land-

ing, Fortuna, Freshwater, Garberville, Holmes,
Hoopa, Kneeland, Korbel, Loleta, McKinley-
ville (Noria Lodge), Rio Dell, Samoa, and
Weitchpee.

INTENSITY (DAMAGE) Iv: Burnt Ranch, Car-
lotta, Covelo (Travis Ranch), Cummings, Eel
Rock, Fort Seward, Helena, Honeydew, Hydes-
ville, Myers Flat, Oak Knoll Ranger Station
(about 15 miles northwest of Yreka), Orleans,
Pepperwood, Petrolia, Phillipsville, Piercy, Sal-
yer, Scotia, Shively, Somesbar, South Fork,
Thorn, Trinidad, and Whitlow.

INTENSITY (DAMAGE) I To 11r: Albion, Alder-
point, Bell Springs, Etna, Forest Glen, Fort
Bragg (9 miles east of), Fort Jones, Hyampom,
Junction City, Mendocino, Miranda, Redding,
Requa, Scott Bar, Smith River, Weaverville,
and Willits,

June 5: 20:00. Elk. III. Rapid, slight motion
felt by several; cracking sound heard.

June 6: 01:40. Burnt Ranch. IV.
strong shock awakened us.”

June 7: 18:16:57*. Epicenter 35°10’ north,
118°20’ west, near Tehachapi, P. Magnitude
2.4. IV. Abrupt jar felt by many at Tehachapi,
where buildings creaked and loose objects rattled;
disturbed objects observed by several. Felt by
several in home at Keene. One-second motion,
preceded 3 seconds by faint earth noises.

June 7: 18:54:19*%. Epicenter 40°34’ north,
124°13’ west, near Ferndale, B. Magnitude 4.3.
Humboldt County. Felt from Arcata in the north
to Fortuna and Rio Dell, 50 miles to the south.
Intensity (damage) III at Eureka. Vertical,
bumping, abrupt motion felt by several. Garage
creaked slightly. Only those indoors and motion-
less were certain of movement. Reported not as
strong as the June 5 shock at 17:17:48*.

June 9: 12:53.3*. Epicenter in Baja California,
P. Magnitude 4.5. Press reported the shock was
felt at San Diego.

June 11: 13:36:56* Epicenter 32°16’ north,
115°42’ west, near Laguna Salada, Baja Califor-
nia, P. Magnitude 4.5. Descanso. III. Felt by
several sitting in home; hanging objects swung.
Rapid, east-west motion.

June 11: 23:15:34*%. Epicenter 40°20’ north,
121°03’ west, near Westwood, B. Magnitude
3.1. Caribou Powerhouse (near Belden, western
Plumas County). IV. Awakened few in com-
munity. Rapid, 1-second motion.

June 17: 16:15. Lake Tahoe (Tac-a-Lac
Lodge, south shore of Lake Tahoe, near State
Line). III. Rapid, 30-second motion felt by
observer indoors; hanging objects swung north-
south.

June 24: 17:29. San Diego. III. Felt by
several in community. Rapid motion. Sharp jolt
reported at La Mesa.

“Another
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June 25: 00:19:37*. Epicenter 37°43’ north,
122°33’ west, southwest of San Francisco, B.
Magnitude 2.3. Light shock felt at Daly City
and in the Sunset District of San Francisco.

June 27: 22:41:32*. Epicenter 40°19’ north,
121°02" west, near Westwood, B. Magnitude
3.8. Lake Almanor and Quincy areas (PG&E).
IV. Felt by several and awakened few in com-
munity. Rapid motion.

June 28: 04:40:44* Epicenter 36°55’ north,
121°45’ west, east of Santa Cruz, B. Magnitude
3.5. Felt over an area of approximately 700
square miles of the coastal region east and north-
east of Monterey Bay. Maximum intensity
(damage) V at Gilroy and Watsonville, where
the shock was felt by all and awakened many in
the community; trees, bushes shaken slightly at
Gilroy; windows rattled at Watsonville. Felt
with intensity (damage) IV at Aptos and 3.7
miles north of, Boulder Creek, Morgan Hill, San
Juan Bautista, San Martin, and Soquel. Also
felt at Moss Landing Power Plant and San Fran-
cisco.

June 28: 12:00:48*. Epicenter 34°08’ north,
117°26’ west, northwest of San Bernardino, P.
Magnitude 4.1. IV. TFelt by all at the Southern
California Edison Substation at Colton, where
windows rattled and hanging objects swung.
Rapid, east-west, 15-second motion. Rapid,
northwest motion felt by many in community
at Etiwanda; hanging objects swung. Also re-
ported felt at Fontana, Los Angeles, Pomona,
Rialto, Riverside, and San Bernardino.

June 29: 03:33:50%. Epicenter 34°08’ north
117°26’ west, northwest of San Bernardino, P.
Magnitude 2.2. Aftershock of June 28 at 12:00:
48* Etiwanda. III. Felt by several.

June 30: 19:25:48*  Epicenter 35°15/ north,
118°35’ west, near Caliente, P. Magnitude 2.5.
Keene. IV. TFelt by all in sanatorium, where
windows, doors, and dishes rattled very slightly.
Slow, 2-second motion.

July 1: 01:31:07*, Epicenter 33°11’ north,
115°42’ west, Laguna Salada, Baja California, P.

Magnitude 3.8. Descanso. Iv. People
awakened by sharp jolt.
July 3: 04:21.7*, Epicenter 31.7° north,

115.9° west, Baja California, P. Magnitude 3.9.
San Diego area. IV. “Sharp earthquake rattled
dishes in the San Diego area.””—(BSSA, October
1960.)

July 7: 19:35:44% Epicenter 33°43’ north,
117°52’ west, near Santa Ana, P. Magnitude 3.3.
IV. Press reported the shock was widely felt in
Orange County. At Balboa, felt by several (some
outdoors; quiet). Windows rattled; rapid, 1-
second motion. Felt at Garden Grove and
Santa Ana (no details).

COAST AND GEODETIC SURVEY

July 7: (no time given). San Diego area.
Press reported a series of shocks were felt and
heard in the San Diego area ‘“last night.” San
Diego newspaper office and police departments
throughout the county received calls from persons
who said they felt and heard deep rumblings at
5-second intervals. The Navy and Coast
Guard reported no offshore bombardments and
no aircraft in the air that would cause a sonie
boom at the time of the disturbance.

July 10: 21:11:39*% Epicenter 33°48’ north,
118°10’ west, north of Long Beach, P. Magni-
tude 2.4. Long Beacharea. IV. ‘Slightearth-
quake rattled dishes and chandeliers.”—(BSSA4,
October 1960.)

July 25: 18:21. San Diego area. Light
shock felt in the Clairmont, La Jolla, and Rose
Canyon areas.

July 31: 18:55:15*. Epicenter 34°18’ north,
119°03’ west, near Santa Paula, P. Magnitude 3.4.
Fillmore. III. Felt by several sitting in home.
Slow, slight shake followed by two smaller shocks
in rapid succession. Also felt at Oxnard, San
Fernando Valley, and Ventura.

August 1: 11:39:30*. Epicenter 33°10’ north,
116°28’ west, east of Banner, P, Magnitude 4.2.
Reported felt at Descanso.

August 6: 14:11*. Epicenter 37°52’ north,
122°14’ west, B. Magnitude 3.0. Berkeley-
Oakland areas. IV. Mild shock felt by scores
of persons in the Claremont and Monteclair
distriets.

August 8: 18:26:34*. Epicenter 35°19’ north,
118°30’ west, east of Caliente, P. Magnitude
3.8. Keene. III. Felt by several in home;
faint earth noises from southwest-northeast
heard. Rapid, 1-second shock.

August 8: 23:39:18*. Epicenter 40°19’ north,
127°04’ west, off coast of northern California, B.
Magnitude 6.2. Generally felt over a land area
of approximately 6,500 square miles of north-
western California. The shock was reported felt
at San Francisco, Aptos (east of Santa Cruz),
and at two places in southwestern Oregon.
Maximum intensity (damage) V. Felt by and
awakened many, frightened few at Comptche.
Frame creaked; rapid, 3-second, west-east
motion. Felt by and awakened many in com-
munity at Cummings, where windows and dishes
rattled; walls creaked; trees, bushes shaken
slightly; rapid, 10-second, east-west motion. At
Ferndale, awakened and frightened many in com-
munity; windows rattled; rapid, 1-minute
motion; loud earth noises heard. Felt by and
awakened many in community at Fort Bragg;
house creaked; rapid, 30-second, east-west
motion. At Fortuna, awakened many in com-
munity; frightened few. Windows, doors, and
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dishes rattled; house creaked; rapid, brief
motion. Intensity (damage) IV at Caspar,
Crannel (Moonstone Beach), Elk, FEureka,
Fields Landing, Honeydew, Hoopa, Hyampom,
Korbel, Lakeport, Mendocino, Orick, Petrolia,
Rio Dell, San Francisco, Scotia, Upper Lake, and
Willits. Also felt at Albion, Aptos (3.7 miles
north of), Blocksburg, Garberville, Guerneville,
Holmes, Orleans, Redwood Valley, and Trinidad.
In Oregon, the shock was felt at Azelea and
Glendale.

August 11: 20:11:59* Epicenter 33°27'
north, 116°25” west, east of Banner, P. Magni-
tude 3.6. San Diego area. III. Sharp, brief
vibration like that caused by the passing of
a truck.

August 20: 15:27:42% Epicenter 33°41’
north, 118°22’ west, off Point Fermin, P. Mag-
nitude 3.8. V. At Compton, observer reported
ceiling light fixture fell. In the Long Beach area,
felt by nearly all. Numerous calls to the
newspaper office from alarmed residents. Sev-
eral windows cracked in the northern sections of
Long Beach; roof cracked in the Los Altos
District. Some stock fell from shelves in store.
Shock described as two consecutive, abrupt jolts,
with north-south motion. At Lakewood (about
5 miles northeasterly from Long Beach), houses
shook and windows rattled. About 7 miles
south of the Los Angeles Airport, jolting motion
felt by many. Resembled a sonic boom in the
Civic Center district of Los Angeles. Reported
felt (no details) at Bell, Downey, Firestone Park,
Huntington Park, Lennox, Norwalk, Redondo
Beach, and San Pedro.

August 21: 15:07:03*. Epicenter 34°11’
north, 117°25" west, northwest of San Bernardino,
P. Magnitude 3.8. V. At Fontana, the shock,
described as a dish-rattling earthquake, jarred
a shelf loose from wall, damaging some mer-
chandise. Rapid, 4-second motion, felt by
many in community at Etiwanda. Brief shock
jolted Riverside and San Bernardino and other
cities in the two counties; people at San Ber-
nardino thought it was a sonic boom. Also
reported felt at Cucamonga and Pasadena.

August 31: 23:35:05% Epicenter 34°07’
north, 117°17’ west, near San Bernardino, P.
Pomona. IV. Felt by two in home; awakened
one. House creaked; loose objects rattled.
Bumping motion, preceded by faint rumbling
earth noises. Reported felt (no details) at
Colton, Fontana, Highland, Redlands, Riverside,
and San Bernardino.

September 1: 14:39:54* Epicenter 33°48’
north, 116°08’ west, north of Indio, P. Magni-
tude 3.8. Coachella Valley. IV. Light shock
rattled windows.
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September 8: 10:41.6*% Epicenter 37.5°
north, 118.7° west, northwest of Bishop, P.
Magnitude 4.0. Bishop (Control Gorge Power
Plant). IV. Abrupt, rapid motion felt by
several.

September 10: 17:33:27* Epicenter 36.7°
north, 121.3° west, southeast of Vineyard, B.
Magnitude 2.1. Slight shock felt at Harris
Ranch (7% miles south of Hollister).

September 12: 05:08. Aptos (3.7 miles
north of). IV. TFelt by observer. Cabin
creaked; roof bounced; hanging objects swung
north. Rapid, 2-second, north-south motion.

September 15: 01:36* Epicenter 38°22/
north, 122°05’ west, B. Magnitude 2.9. Light
shock felt in the Allendale-Winters area.

September 18: 09:42* Epicenter 386°58’

north, 121°33’ west, southeast of Gilroy, B.
Magnitude 3.1. Hollister (7% miles south of,
Harris Ranch). IV. Felt by several. House
creaked; trees, bushes shaken slightly. North-
west-southeast motion, lasting a few seconds.

October 2: 12:43:24* |[Epicenter 36°49’
north, 121°23’ west, southeast of Hollister, B.
Magnitude 2.7. Hollister (74 miles south of,
Harris Ranch). IV. Felt by several. Windows
and doors rattled; house creaked. Brief, rapid
motion, preceded about 1 second by faint earth
noises from northeast.

October  4: 01:22:16*. Epicenter 34°12'
north, 117°18" west, north of San Bernardino, P.
Magnitude 2.7. Felt at Upland.

October 13: (no time given). Long Beach.
“Light earthquake shook some sections of Long
Beach.””—(BSSA, January 1961.)

October 16: 16:47. Epicenter in Baja Cali-
fornia, P. Magnitude 4.2. San Diego. IL
Rapid motion felt by several sitting in home.

October 22: 19:43:07* [Epicenter 36°48’
north, 121°24’ west, south of Hollister, B.
Magnitude 3.8. Mild shock felt over an area of
approximately 800 square miles of the Monterey
Bay-Hollister area. IV. Felt by observer at
Aptos; door swung and rattled. Rapid, light,
north-south shaking for 5 seconds, then east—
west shaking for 5 seconds. At Hollister, felt by
all in home and frightened one at two places.
Doors rattled; house creaked; hanging objects

swung. Rapid, twisting, 3-second, west-east
motion. Felt by several (some outdoors) at
Marina. Rapid, 5-second motion. At San

Juan Bautista, felt by many in community;
windows rattled; motion slow. Felt by several
at Tres Pinos; frame creaked. One rapid jolt
felt at the Harris Ranch, 7% miles south of
Hollister. Also felt at Carmel and Paicines.
November 2: 22:50:24*. Epicenter 36°32’
north 121°08" west, southeast of Hollister B.
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Magnitude 4.1. TFelt over an area of approxi-
mately 4,000 square miles of the coastal region
of west-central California, principally in Mon-
terey and San Benito counties. V. TFelt by all
and awakened few at Greenfield, where windows
rattled; rapid, 15-second, northeast motion. At
San Benito, frightened all; very slight plaster
cracking; small objects and furnishings shifted.
Rapid, north-south motion, preceded by loud
earth noises from north-south. Intensity (dam-
age) IV at Aptos (3.7 miles north of), Ben
Lomond, Big Sur, Biola, Castroville, Coalinga,
Gonzales, Hollister and 7% miles south of, King
City, Jolon, Lost Hills, Marina, Morgan Hill,
Mount Hermon, Pacific Grove, Salinas, San
Juan Bautista, and Seaside. Also felt at Aromas,
Mountain View, Stevinson, and Tres Pinos.

November 13: 05:11:32% Epicenter 37°50’
north, 122°13’ west, east Oakland. B. Magni-
tude 2.4. Felt in the Monteclair District of Oak-
land.

November 18: 03:03:14% Epicenter 39°36/
north, 120°28’ west, near Sierraville, B. Magni-
tude 4.4. Felt over an area of approximately
3,500 square miles of Plumas, Sierra, Nevada, and
Placer Counties, northeastern California. Maxi-
mum intensity (damage) V. Slight plaster
cracking reported from Camptonville and Gene-
see. ‘“It was reported this shock may have
triggered a landslide which blocked a railroad
track and a portion of U.S. Highway 40-A.”"—
(BSSA, April 1961.)

INTENSITY (DAMAGE) V:

Bazier—Awakened many and frightened few
in community. One jolt; rumble heard. “No
noticeable widening of cracks in Crystal Springs
slide area after shock.”

Blue Canon.—Awakened and frightened many
in community. Dishes rattled. Two shocks;
motion slow; faint earth noises heard.

Camptonville.—Awakened many. Small objects
shifted. Plaster cracked slightly.

Cromberg—TFelt by, awakened, and frightened
few in community. Small objects shifted; knick-
knacks fell.

Genesee—Yelt by and awakened all in home.
Plaster cracked slightly in one room.

Gold Run.—Felt by and awakened many in
community; frightened few. Furnishings shifted.

Loyalion.—Felt by, awakened, and frightened
many. Hard, sharp, brief jolt.

North San Juan—Awakened few in commu-
nity. Small objests shifted.

Portola—Felt by many in community; awaken-
ed and frightened all in home. House creaked.

Sattley—Felt by and awakened most in com-
munity. Windows rattled; house creaked.

Sierraville—TFelt by and awakened all in home.

COAST AND GEODETIC SURVEY

Spring Garden.—Awakened many in com-
munity. Windows rattled.

Washington.—Frightened many in community.
Windows rattled.

INTENSITY (DAMAGE) Iv: Caribou, Chilcoot,
Drum Powerhouse (PG&E) near Alta, Emigrant
Gap and Lake Spaulding, Feather Falls, Green-
ville, Janesville, Keddie, Meadow Valley, Norden,
Quincy and Bucks Lake area, Sloat (Camp Lay-
man, 5 miles east of), Taylorsville, Twain, and
Vinton.

November 18: (between 20:30 and 21:00).
Small tremor felt by one at Mineral.

November 20: 15:50:01* Epicenter 36°49’
north, 121°27’ west, southeast of Hollister, B.
Magnitude 3.5. Light shock, accompanied by
loud rumble, felt at Hollister.

November 22: 16:15:24* Epicenter 32°43/
north, 118°15’ west, off San Clemente Island
(possibly artificial), P. Magnitude 3.0. Felt at
San Diego.

November 30: 21:39:55% Epicenter 37°30’
north, 118°35’ west, northwest of Bishop, P.
Magnitude 3.6. Long Valley Dam (about 20
miles northwest of Bishop). IV. Slow, 3-second
motion felt by all in home; fairly loud rumble
heard.

December 1: 11:52:45*. Epicenter 32°54/
north, 115°29’ west, northeast of El Centro, P.
Magnitude 3.5. Brawley and Westmorland.
IV. Windows rattled; rumble followed by sharp
jolt.

December 8: 04:46:52* Epicenter 39.0°
north, 123.2° west, west of Lakeport, B. Magni-
tude 3.1. Clearlake Highlands (on southeast
shore of Clear Lake, Lake County). IV. Beams
in newly built living room were sprung, necessi-
tating repairs. Observer’s house strongly
shaken. ‘Neighbors’ lights came on and there
was the usual shouting back and forth.”

December 12: 10:41:24* Epicenter 40°33’
north, 124°05’ west, east of Ferndale, B. Eu-
reka. IV. TFelt by many; few alarmed. Build-
ings creaked; loose objects rattled. Rapid,
bumping motion; two settling movements, last-
ing an instant; direction south-north.

December 14: 21:40:26*, Epicenter 38°02/
north, 121°50’ west, northeast of Berkeley, B.
Magnitude 3.9 Felt over an area of approxi-
mately 2,500 square miles of the San Francisco
Bay region, principally in southern Solano and
northern Contra Costa countries, Maximum
intensity (damage) V. At Clayton, felt by all
in community; awakened and frightened few in
home; house creaked slightly; rapid, 1-minute
motion, seemed a downward jolt, then trembling.
Awakened and frightened all in home at Cowell;
booming earth noises heard before shock. At
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Daly City and Colma, felt by many and f.ight-
ened few in community; small objects shifted;
trees, bushes shaken slightly. Felt by many or
all in community at Rio Vista; windows rattled;
walls creaked. Small objects overturned and
furnishings shifted at Vallejo; rapid, 4-second
shock. Felt with intensity (damage) IV at
Antioch, Brentwood, Brisbane, Canyon, Court-
land, Fairfield, Oakland, Pittsburg, Port Chicago,
Port Costa, San Francisco, Suisun City, and
Walnut Creek. Intensity (damage) I to III at
Banta, Clarksburg, Concord, Elmira, Knightsen,
Lodi, Los Altos, Menlo Park, Pinole, Sonoma,
South San Francisco, Stinson Beach. and
Stockton.

December 27: 02:35:26*. Epicenter 41°31’
north, 125°03’ west, northwest of Arcata, B.
Magnitude 5.4. Felt in scattered coastal com-
munities of Del Norte and Humboldt counties
from Crescent City south to Rio Dell, a distance
of about 90 miles. Maximum intensity (damage)
V. Felt by all, awakened many, and frightened
few in community at Ferndale; moderate earth
noises heard; motion slow. Felt by and awak-
ened many at Klamath, where windows, doors,
and dishes rattled; house creaked; pendulum
clock stopped; rapid, 1-minute motion; moderate
earth noises heard. At Rio Dell, awakened many
in community; windows rattled; walls creaked;
rapid, brief, northeast motion. Felt with in-
tensity (damage) IV at Crannel, Crescent City,
and Trinidad. Intensity (damage) I to IIT at
Requa.

December 30: 21:26:21* Epicenter 37°55’
north, 122°03" west, near Walnut Creek, B.
Magnitude 2.6. Felt at Lafayette.

December 30: 23:06. Slow motion of few
seconds duration felt at Ukiah.

WASHINGTON AND OREGON

(120TH MERIDIAN OR PACIFIC STANDARD TIME)

January 7: 01:16:04*  Epicenter 46°45'
north, 122°40’ west, southwestern Washington,
S. Felt over an area of approximately 3,500
square miles, principally in Lewis, Pierce, and
Thurston counties. Also felt at Portland, Oreg.
Maximum intensity (damage) V.

INTENSITY (DAMAGE) V:

Alder.—Felt by and awakened many in com-
munity; frightened few. Windows rattled.
Rapid, 1-minute shock; loud earth noises heard
by many.

Eatonville—Felt by, awakened, and frightened
many in community; felt outdoors by some.
Windows, doors, and dishes rattled. Rapid,
east-west shock; loud earth noises from east-
west heard by many.

Elbe.—Awakened many and frightened few in
community. Small objects shifted.

La Grande—Awakened all in home. Win-
dows rattled. Sudden, sharp blastlike noise;
observer thought furnace had exploded.

McKenna.—Felt by and awakened many;
frightened few. Windows, doors, and dishes
rattled; house creaked.

Olympia.—Press reported many were awak-
ened; few frightened. Jail cell bunks shaken.

Rainter—Awakened all in home. Walls
creaked. Rapid, l-minute motion; loud earth
noises heard.

Tenino.—Felt by and awakened many in com-
munity. Rapid motion; loud earth noises heard
by many.

Tono (7 miles west of epicenter)—Old burned-
out coal mine collapsed, causing ground to sink
over a considerable area.

Tumwater.—Felt by, awakened, and frightened
many. Windows, doors, and dishes rattled.
Rapid, 2-minute motion.

Vail (about 6 to 6 miles north of epicenler).—
Awakened many. Loud earth noises heard by
many.

INTENSITY (DAMAGE) 1v: Adna (8 miles west
of Chehalis), Alderton, Ashford, Buckley, Buc-
oda, Centralia, Chehalis, Cinebar, Curtis, Ethel,
Grays River, Issaquah, Kapowsin, McMillin,
Mineral, Morton, Mossyrock, Napavine, Olym-
pia (4 miles south of), Orting, Pe Ell, Randle,
Rochester, Roy, Riffe, and Wilkeson.

INTENSITY (DAMAGE) I To 111: American Lake
(V.A. Hospital), Anderson Island, Carbonado,
Fort Steilacoom, Glenoma, La Center, Lakebay,
Littlerock, Mayfield, and Sumner.

INTENSITY (DAMAGE) I TO III
Portland.

April 10: 22:47:35* TEpicenter 47°34’ north,
122°15' west, about 5 miles southeast of Seattle
city center, S. Felt over an area of approxi-
mately 600 square miles of western Washington,
principally in western King County. Maximum
intensity (damage) VI at Seattle, where slight
damage was reported.

INTENSITY (DAMAGE) VI:

Seattle.—Felt by and awakened many in com-
munity; frightened few. Concrete basement wall
cracked; 15-foot section of wood retaining wall
broken; top on cabinet-type oil burner tipped
and loosened, bearing dislodged in furnace motor.
One report of plaster cracking. Small objects
shifted. Woman said she was jolted from bed.
Most persons reported their homes shook, dishes
rattled, chandeliers swayed, and furniture moved.

INTENSITY (DAMAGE) v: Bremerton, Burien,
Houghton, Orillia, Redmond, and Tukwila.

INTENSITY (DAMAGE) 1v: Bothell, Des Moines,
Eagledale (Port Blakely), Issaquah, Kenmore,

IN OREGON:
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Kirkland, Manchester, Medina, Mercer Island,
Milton, Pacific, Port Orchard, Renton, Richmond
Beach, Seattle Heights, and Woodinville.

INTENSITY (DAMAGE) I To 111: Auburn, Belle-
vue, Duvall, Kennydale, Kingston, Longmire,
Maple Valley, Monroe, Portage, Preston, Re-
dondo, Seahurst, and Silverdale,

May 10: 19:05*. Epicenter about 7 miles
west of Longmire, Wash., 8. Nisqually entrance
to Mount Rainier National Park (about 6 miles
southwest of Longmire). IV. Windows rattled.
Felt by several at Longmire; rapid, 5-second mo-
tion; faint earth noises from west heard.

June 16: 02:32:45*%. Epicenter a very few
miles southwest of Longmire, Wash., S. Long-
mire. IV. Felt by several; awakened all on
second floor of home. Loud earth noises heard
a few seconds before shock; rapid, 2-second
motion,

September 10: 07:06:34*. Epicenter 47°42’
north, 123°09’ west, upper Duckabush River,
near boundary between Olympic National Park
and Olympic National Forest, S. Felt over an
area of approximately 14,000 square miles of
northwestern Washington. (See map, p. 29.)
Maximum intensity (damage) VI. At Bremer-
ton, concrete basement cracked; plaster cracked
at Seattle.

INTENSITY (DAMAGE) VI:

Bremerton—Felt by many; frightened few.
Concrete basement floor and walls eracked in
many places. Small objects shifted and over-
turned; knickknacks fell. Motion east-west,
circular, rocking and rolling. Woman became
dizzy and nauseated.

Seattle—Felt by many; awakened and fright-
ened few. Considerable plaster cracking at one
place (one crack entirely across living room ceil-
ing); small painted-over plaster cracks slightly
reopened at one place; window partly out of frame
at another place. East-west door swung north-
south; north-south oriented objects, such as beds
and doors, shaken strongly; hanging pictures
swung north-south.

INTENSITY (DAMAGE) V:  Alder, Annapolis,
Arlington, Auburn, Bainbridge Island, Baring,
Belfair, Blanchard, Burton, Cedar Falls, Chima-
cum, Clinton, Duvall, Eastsound, East Stanwood,
Edison, Everett, Freeland, Gorst, Granite Falls,
Grotto, Hansville, Hoodsport (Staircase Ranger
Station, about 12 miles northwest of Hoodsport),
Houghton, Xenmore, Le Grande, Lowell, Lyman,
Medina, Mount Vernon (Big Lake area), North
Bend, Orillia, Pinehurst, Port Gamble, Port
Ludlow, Port Orchard, Preston, Richmond
Beach, Rockport, Snohomish, Snoqualmie and
Snoqualmie Falls, Sultan, Sumner, and Tracyton.

INTENSITY (DAMAGE) 1v: Alderton, Alderwood
Manor, American Lake (V.A. Hospital), Bothell,

COAST AND GEODETIC SURVEY

Brinnon, Buckley, Carbonado, Clallam Bay,
Clearview, Clipper, Concrete, Darrington, Dash
Point, Edmonds (Five Corners), Elbe, Elwha
Ranger Station (Olympic National Park), Fall
City, Friday Harbor, Gardiner, Gold Bar, Green-
bank, Harper, Hoodsport, Hoquiam, Hyak,
Index, Issaquah, Joyce, Keyport, Kingston,
Kirkland, La Conner, Lake Crescent, Lake
Stevens, Lakewood, Leavenworth, Lester, Lil-
liwaup, Lopez, Lost Lake (about 10 miles south-
west of Shelton), Lynden, McMillin, Malone,
Maple Valley, Marblemount, Marysville, Mat-
lock, Mercer Island, Midway, Milton, Monroe,
Morton, Mukilteo (vicinity of), Nordland, North
Bend (9, 15, and 18 miles east of), Oak Harbor
(1 mile west of), Oakville, Olalla, Olympia (3
miles west of, and 4 miles south of), Pacific,
Portage, Porter, Potlatch, Poulsbo, Puyallup,
Quilecene, Quinault Ranger Station (about 10
miles northeast of Quinault), Raymond, Red-
mond, Redondo, Ronald, Roslyn, Roy, Seabeck,
Seattle Heights, Sekiu, Selleck, Silvana, Skyko-
mish, South Colby, South Prairie, Southworth,
Startup, Sumas, Suquamish, Sylvan (Fox Island),
Tacoma, Tahuya, Union, Wauna, Wickersham
and vicinity, and Woodinville.

INTENSITY (DAMAGE) I To 1 Aberdeen,
Anderson Island, Bellingham, Black Diamond,
Burien, Burlington, Coupeville, Deming, Des
Moines, Dockton, Eglon, Ellensburg, Enumeclaw,
Everson, Indianola, Kapowsin, Kennydale, Kent,
Lakebay, Lakeview, Lynnwood, MeCleary, Man-
chester, Montesano, Neilton, Nooksack, Orting,
Oso, Palmer, Port Angeles, Port Townsend,
Ravensdale, Retsil, Seahurst, Sequim, Shelton,
Soldue Hot Springs area, South Bend, Stanwood,
Vashon, Wilkerson, and Zenith.

INTENSITY (DAMAGE) I To III IN OREGON:
Warrenton (near Astoria).

November 8: 03:36:27.2*, Epicenter 45.1°
north, 125.2° west, about 50 miles off coast of
Oregon, W. Reported felt with moderate in-
tensity at scattered communities along the
coastal areas of Washington and Oregon, from
Aberdeen and Montesano, Grays Harbor County,
Wash., south to Yachats, Lincoln County, Oreg.,
a distance of approximately 185 miles. In
Oregon, it was felt inland to distances of about
35 miles. Maximum intensity (damage) IV,

INTENSITY (DAMAGE) IV IN OREGON: Agate
Beach, Alpine, Alsea, Buxton, Nashville, New-
port, Rockaway, Tidewater, Toledo, and Yachats.

INTENSITY (DAMAGE) IV IN WASHINGTON: Il-
waco and Long Beach.

INTENSITY (DAMAGE) I TO III IN OREGON: Can-
non Beach, Corvallis, Depoe Bay, Hammond,
and Umpaqua.

INTENSITY (DAMAGE) I TO III IN WASHINGTON:
Aberdeen and Montesano.
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ALASKA

(160TH MERIDIAN OR ALASKA STANDARD TIME)

January 2: 09:28:19*. Homer (5 miles north-
west, of). Slight shock.

January 3: 01:38:30*. Epicenter 61° north,
152° west, south-central Alaska, W. Anchorage.
V. Felt by and awakened nearly all. Slight
shock felt 5 miles northwest of Homer.

January 13: 11:23:37*. Homer (5 miles north-
west of). Slight shock.

January 15: 17:41:47*, Homer (5 miles north-
west of). Slight shock.

January 16: 10:49:31*. Epicenter 63° north,
151° west, central Alaska, W. Depth about 150
km. Light shock felt by few at College.

January 16: 22:52. McKinley. Slight shock.

January 19: 10:44:28* Slight shocks felt at
Bear Cove, Eklutna, and 5 miles northwest of
Homer.

January 26: 21:52. Matanuska Experiment
Station. III. Felt by several. Abrupt onset;
short, sharp motion.

February 6: 17:27:09*%. Felt on Adak. Slight
shock.

February 15:
shock.

February 18: 14:38:12* Felt by few at Col-
lege. II. Light tremor.

February 18: 19:09:23*, Epicenter 60%4°
north, 151° west, Kenai Peninsula, W. Maxi-
mum intensity (damage) VI in the Anchorage
area.

INTENSITY (DAMAGE) VI:

Anchorage—Felt by all; frightened many.
Damage slight to small articles. Knickknacks
fell; small objects shifted. Buildings shook;
windows, doors, and dishes rattled; walls creaked.
Trees, bushes, shaken moderately. Hanging ob-
jects swung north-south.

Anchorage (4 miles southwest of) —Felt by
nearly all at the International Ajrport. Build-
ings creaked; loose objects rattled. Disturbed
objects observed by all. Walls swayed visibly;
some lamps fell; water in bowls and vases
agitated.

INTENSITY (DAMAGE) V:

Hope—Felt by all; frightened few; and
awakened one. Small objects shifted. Win-
dows, doors, and dishes rattled; walls creaked;
hanging objects swung north-south. Moderate
to loud earth noises heard by few before shock.

Palmer—Felt by all. Dishes and windows
rattled. Faint earth noises heard from the east.

Seward.—Felt by all. Walls creaked.

Whittier—Felt by all. Walls and frame
creaked. Rapid, undulating motion.

INTENSITY (DAMAGE) I 70 1v: Kenali, LaTouche,
Moose Pass, Valdez, and Wasilla.

21:36. Felt on Adak. Slight

COAST AND GEODETIC SURVEY

February 18: 21:11. Girdwood. Slight
shock.
February 26: 13:29:25%  Epicenter 51%°

north, 178° west, Andreanof Islands, Aleutian
Islands, W. Magnitude 6-6%. Felt on Adak.
February 26: 14:07:10%. Epicenter 51%°
north, 178° west, Andreanof Islands, Aleutian
Islands, W. Felt on Adak.
February 26: 22:10:03* Epicenter 51%°
north, 178° west, Andreanof Islands, Aleutian

Islands, W. Felt on Adak.

March 1: 05:51:56*%. Felt on Adak. Slight
shock.

March 2: 14:29. Felt in McKinley Park.
Slight shock.

March 2: 18:59:20*. Epicenter 64%° north,

150° west, central Alaska, W. Felt over an area
of approximately 8,000 square miles. Maximum
intensity (damage) V.

INTENSITY (DAMAGE) V:

College.—TFelt by all. Windows rattled.

Fairbanks—Felt by all. Buildings creaked;
loose objects rattled. Abrupt onset; trembling
motion.

McKinley Park.—Felt by many; frightened
few. Hanging objects swung east-west. Trees,
bushes shaken slightly.

Nenana.—Felt by many; frightened few.
Windows rattled: walls creaked. Loud earth
noises heard from north before earthquake.

6% mile Richardson Highway~—Felt by all;
frightened one. Windows rattled; walls creaked.
Loud earth noises heard from east 10 seconds
before earthquake. Rapid motion from east
lasting 15 seconds.

11% mile Richardson Highway.—Felt by all in
home (North Pole Rural Post Office). Windows,
doors, dishes rattled; hanging objects swung;
small objects shifted. Slow motion; duration 30
seconds.

13 mile Richardson Highway.—Felt by all in
trailer. Windows rattled. Motion rapid; dura-
tion 10 seconds.

17 male Richardson Highway.—Felt by all
Windows, doors, and dishes rattled; small
objects shifted; walls creaked; hanging objects
swung. Trees, bushes shaken moderately.
Moderately loud noises heard by many 1
second before earthquake. Motion medium;
duration Y% minute.

33 mile Richardson Highway.—Felt by all in
home. Doors rattled; floor moved; hanging
objects swung. ‘‘Marbles rolled; jumping horse
jumped vigorously.” Motion rapid.

37 mile Richardson Highway—Felt by all.
Knickknacks fell. Faint earth noises heard
before earthquake. Motion slow; duration 1
minute.
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68 mile Richardson Highway.—Felt by all.
Windows and dishes rattled. Motion rapid;
duration 3 seconds.

INTENSITY (DAMAGE) 1v: Cantwell, Chatanika,
Clear, Manley Hot Springs, Shaw Creek (2%
miles from Richardson Highway); and Rich-
ardson Highway 21, 39 and 41 mile posts.

INTENSITY (DAMAGE) 1 To Iu: Richardson
Highway 12%, 34, 46, 54, and 56 mile posts.

March 4: 20:50. Richardson Highway. At
56 mile post, cabin shook. Rumbling noise
from the west; duration about 2 seconds. Frame
in cabin creaked at the 54 mile post.

March 9: 14:24:20*. Epicenter 64° north,
149° west, central Alaska, W. Maximum
intensity (damage) V. Felt by several at Healy
Fork. Trees, bushes shaken slightly. Earth
noises from south heard by few. Motion slow;
duration a few seconds. Felt by all at Mount
McKinley National Park. Windows rattled;

faint earth noises heard before shock. Rapid
motion; duration 10-15 seconds. At 17 mile
Richardson Highway felt by several. Trees,

bushes shaken slightly. Windows, doors, and
dishes rattled; walls creaked; hanging objects
swung. Motion slow; duration 10 seconds.
Felt with intensity (damage) IV at Cantwell,
Circle Springs, College, Eielson Air Force Base,
Fairbanks, Manley Hot Springs, Shaw Creek
(214 miles from Richardson Highway), Harding
Lake, and on Richardson Highway 37, 54, and
56 mile posts.

March 29: 20:58:36*. Epicenter 51° north,
178° west, Andreanof Islands, Aleutian Islands,
W. Felt on Adak.

May 13: 06:07:14*. Epicenter 55° north,
161%4° west, Alaska Peninsula, W. Magnitude
6%. Cold Bay. IV. Felt by many. Buildings
creaked; loose objects rattled. Pictures swayed;
ink wells and other small objects displaced
(moved toward the west). Trembling motion;
abrupt onset.

May 16: 04:46:53*. Epicenter Andreanof
Islands, Aleutian Islands, W. Felt on Adak.

May 22: 18:50. Girdwood. Slight shock;
duration 1 second.
June 17: 06:35:32*. Epicenter 5214° north,

173%° west, Andreanof Islands, Aleutian Islands,
W. Magnitude 6-6%. Felt on Adak.

June 30: 09:58:33*. Epicenter 60° north,
151° west, Kenai Peninsula, W. Felt at Anchor-
age, Homer (5 miles northwest of), Kasilof,
Seward, and Sterling.

July 2: 22:59:23*%. Felt on Adak. Slight
tremor.
July 3: 10:20:46*. Epicenter 50%° north,

177° west, Andreanof Islands, Aleutian Islands,
W. Magnitude 63;-7. Felt on Adak.
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July 9: 16:47:37*. Felt on Adak. Slight
tremor.

July 16: 07:57:42*. Felt on Adak. Slight
tremor.

July 16: 11:19:37*and 12:02:53*. Epicenter

6514° north, 167%° west, Seward Peninsula, W.
Teller. V. Felt by many; frightened few;
startled all. Cans fell from shelves; walls
creaked; hanging objects swung; objects shifted.

July 17: 14:18. Felt on Adak. Slight
tremor.
August 1: 20:14:48.3. Epicenter 51.7° north,

178.4° west, Andreanof Islands, Aleutian Islands,
W. Depth about 24 km. Felt on Adak.

August3: 21:34:48.5. Epicenter 51.2° north,
179.0° east, Rat Islands, Aleutian Islands, W.
Depth about 20 km. Magnitude 6-6%. Felt on
Adak.

August 10: 03:41. Felt on Adak. Slight
tremor.

September 4: 06:44. Felt on Adak. Slight
tremor.

September 11: 16:44:39.7. Epicenter 60.5°
north, 153.8° west, southern Alaska, W. Depth
about 195 km. Anchorage. Sharp, jolting
motion; duration about 20 seconds. Also felt at
Homer.

September 19: 16:22 and 21:22.
Adak. Slight tremors.

October 14: 03:12:07.9. Epicenter 60.0°
north, 136.4° west, southeastern Alaska, W.
Depth about 32 km. Maximum intensity
(damage) V. The shock was felt throughout the
northern Panhandle of Alaska. At Juneau, felt
by and awakened many. Buildings creaked;
loose objects rattled; some lights swayed; water
in containers disturbed. TFelt by several;
awakened and frightened few at Yakutat.
Windows, doors rattled; frame creaked; hanging
objects swung. Moderate earth noises heard by
few before shock. Felt by, awakened many,
and frightened few at Whitehorse, Yukon,
Canada. Doors swung back and forth and
creaked on their hinges. Beds creaked against
wall and lamps rocked on tables. Rocking
motion.

Felt on

October 23: 01:42. Felt on Adak. Slight
tremor.

October 30: 08:04. Felt on Adak. Slight
tremor.

November 9: 23:08. Felt at Shemya.

November 16: 21:56:14*%., Felt on Adak.
Slight tremor.

November 17: 05:41:24*, Felt on Adak.
Slight tremor.

November 18: 05:20:10%, Felt on Adak.
Slight tremor.

November 23: 12:32. Felt on Adak. Slight

tremor.
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November 24: 16:43:37*. Anchorage and
vicinity. East-West motion felt by many.

December 1: 20:40. Felt on Adak. Slight
tremor.

December 2: 21:07:42.6. Epicenter 52.7°
north, 177.4° west, Andreanof Islands, Aleutian
Islands, W. Depth about 160 km. Felt on
Adak. Slight tremor.

December 6: 21:42:37.9. Epicenter 62.7°
north, 151.5° west, south-central Alaska, W.
Depth about 64 km, Slight tremor at Summit;
duration 14 seconds.

December 9: 07.22.
tremor.

December 21: 01:44. Felt on Adak. Slight
tremor.

December 21: 04:39:48.0. Epicenter 61.5°
north, 152.9° west, south-central Alaska, W.
Depth about 125 km. Magnitude 5%. Felt at
Cooper Lake Project and Summit.

December 21: 06:40. Felt at Anchorage.
Motion, north-south; duration 35 seconds.

December 21: 21:43. TFelt at Talkeetna.
Slight tremor.

Felt on Adak. Slight

HAWAIIAN ISLANDS

(150TH MERIDIAN OR HAWAIIAN STANDARD TIME)

NOTE.—Data on the following local disturbances were deter-
mined from seismograph stations on the islands of Hawaii and
Maui by the Hawaiian Volcano Observatory of the U.S. Geo-
logical Survey. For additional information, see the Hawaiian
Volcano Observatory Summary 17 through 20,

January 9: 05:26:42*. Epicenter 20°27’ north,
155°24’ west, 8 km. northwest of Honokaa at a
depth of 12.5 km. Felt near Waipio Valley on
Hamakua coast of Hawaii. Magnitude 2.9.

January 13: During the 14 hours preceding
the outbreak of a flank eruption on the east rift
zone of Kilauea at 1900 hours about 1,000 earth-
quakes were felt in the vicinity of the village of
Kapoho. Contemporaneous with this seismic
activity the Kapoho graben subsided about 4 feet.
These earthquakes were of magnitude 2.0 or less,
and were felt at a maximum rate of two per
minute during the early part of the 14-hour pe-
riod. Because of their small size and great
number no attempt was made to itemize them.

January 18: 18:26:46*  Epicenter 19°24’
north, 155°45’ west, 15 km. east-northeast of
Hookena at a depth of 3 km. Felt in the Kilauea
caldera area, Pobhakuloa and Kona. Magnitude
4.5.

January 26-March 11: Kilauea Volcano.
Accompanying the summit subsidence of Kilauea
Volcano, many earthquakes (about 330) with
magnitudes 0.5 to 4.4, were felt in the vicinity
of Kilauea caldera. Two of these shocks were
felt island-wide: January 29, 09:10, magnitude
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4.4; and February 7, 06:09, magnitude 3.6. On
February 12, 16:34, another earthquake of this
series was responsible for fault motion across
Hilina Pali road and the destruction of about 50
feet of that road.

March 4: 06:04:26*. Epicenter 19°26’ north,
155°57' west, 5 km. east of Honaunau at a depth
of 8 km. Felt in north and south Kona. Mag-
nitude 3.0.

March 7: 03:24:18* Epicenter 19°26’ north,
155°13’ west, 8 km. northeast of Halemaumau
at a depth of 5 km. Felt in the Kilauea caldera
area. Dishes broken in four homes; small objects
overturned. Magnitude 3.3.

March 19: 22:28:13*. Epicenter 19°18’ north,
155°57" west, 12 km. south-southwest of Hookena
at a depth of 3 km. Felt at Captain Cook, Kona.
Magnitude 3.2.

March 23: 17:48:26*. Epicenter 19°25’ north,
155°15’ west, 5 km. beneath Kilauea Iki crater.
Felt on the east rim of Kilauea caldera. Mag-
nitude 3.8.

March 23: 17:53:00*%. Epicenter 19°25’ north,
155°15’ west, 5 km. beneath Kilauea Iki crater.
Felt on the east rim of Kilauea caldera. Mag-
nitude 3.5.

March 24: 13:16:22*. Epicenter 19°24’ north,
155°22’ west, 10 km. east-southeast of Hale-
maumau at a depth of 8 km. Felt on the north-
west rim of Kilauea caldera. Magnitude 3.2.

April 3: 15:41:04*. Epicenter 19°21’ north,
155°15’ west, 7 km. southeast of Kalemaumau
at a depth of 3 km. Felt on the north and north-
west rim of Kilauea caldera. Magnitude 2.8.

April 4: 04:34:12%. Epicenter 19°21’ north,
155°16’ west, 7 km. south-southeast of Hale-
maumau at a shallow depth. Felt on the north
and northwest rim of Kilauea caldera. Magni-
tude 3.3.

April 5: 03:18:54*, Epicenter 19°25’ north,
155°17’ west, 8 km. beneath Halemaumau. Felt
on the east rim of Kilauea caldera. Magnitude
3.2.

April 22: 07:20:27*. Epicenter 19°25’ north,
155°17’ west, 60 km. beneath Halemaumau.
Felt on the east rim of Kilauea caldera. Mag-
nitude 2.6.

April 26: 07:04:24*. Epicenter 19°25’ north,
155°16’ west, southeast sector of Kilauea caldera
at a depth of 8 km. Felt on the east rim of
Kilauea caldera. Magnitude 2.3.

April 29: 06:13:09*. Epicenter 19°25’ north,
155°26’ west, 17 km. west-northwest of Hale-
maumau at a depth of 8 km. Felt from Hilo to
Kona. Magnitude 3.9.

May 5: 09:46:34*. Epicenter 19°25’ north,
155°17" west, shallow depth below Halemaumau.
Felt on the north rim of Kilauea caldera. Mag-
nitude 2.6.
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May 8: 06:28:39*. Epicenter 19°21/ north,
155°19’ west, 8 km. southwest of Halemaumau
at a depth of 25 km. TFelt throughout the
Island. Magnitude 4.0.

May 11: 23:08:46*. Epicenter 19°24’ north,
155°18’ west, 2 km. southwest of Halemaumau
at a shallow depth. Felt on the north rim of
Kilauea caldera. Magnitude 2.6.

May 12: 11:18:10*%. Epicenter 19°23’ north,
155°20" west, 7 km. southwest of Halemaumau
at a depth of 15 km. Felt throughout the
Island. Magnitude 3.9.

May 25: 10:45:33*. Epicenter eastern sec-
tion of Kilauea caldera at a shallow depth.
Felt on the northwest rim of Kilauea caldera.
Magnitude 1.6.

May 27: 05:49:08*. Epicenter 19°25’ north,
155°17’ west, northeast rim of Halemaumau at
a depth of 12.5 km. Felt from Kilauea caldera
area to Hilo. Magnitude 3.9.

May 27: 05:58:10*. Epicenter 19°25/ north,
155°17" west, northeast rim of Halemaumau at
a depth of 12.5 km. Felt from Kilauea caldera
area to Hilo. Magnitude 3.4.

May 31: 14:12:43*. Epicenter 19°24/ north,
155°19’ west, 4 km. southwest of Halemaumau
at a depth of 15 km. Felt on the northwest rim
of Kilauea caldera. Magnitude 2.8,

June 2: 20:47:23*. Epicenter 19°26 north,
155°27’ west, 20 km. east of Halemaumau at
a depth of 5 km. Felt from Kilauea caldera
area to Kona. Magnitude 3.5.

June 5: 23:40:31*. Epicenter 19°21’ north,
155°16’ west, 8 km. south-southeast of Hale-
maumau at a depth of 8 km. Felt on the east
rim of Kilauea caldera. Magnitude 2.6.

June 7: 12:19:24*. Epicenter 19°10’ north,
155°34" west, 10 km. north of Naalehu at a depth
of 5 km. Felt at Pahala and north and east
rims of Kilauea caldera, Magnitude 4.1.

June 13: 17:53:59*, Epicenter 19°08 north,
155°27" west, 8 km. south-southwest of Pahala
at a depth of 25 k. Felt at Kealakekua.
Magnitude 3.6.

June 14: 23:15:34*, Epicenter 19°25’ north,
155°17" west, 8 km. below Halemaumau. Felt
in the Kilauea caldera region. Magnitude 3.3.

June 14: 23:53:36*. Epicenter 19°25’ north,
155°17" west, 8 km. below Halemaumau. Felt
in the Kilauea caldera region. Magnitude 2.8.

June 15: 07:11:40%. Epicenter 19°27" north,
155°17" west, 6 km. north-northwest of Hale-
maumau at a shallow depth. Felt in the Kilauea
caldera region. Magnitude 3.0.

June 18: 01:56:07*, Epicenter 19°18’ north,
155°25" west, 18 km. southwest of Halemaumau
at a depth of 8 km. Felt in the Kilauea caldera
region. Magnitude 3.9.
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June 18: 09:50:08*, Epicenter 19°19’ north,
155°13’ west, 14 km. southeast of Halemaumau
at a depth of 3 km. Felt on the east rim of
Kilauea caldera. Magnitude 3.4.

June 20: 12:58:24*%, Epicenter 19°24’ north,
155°21’ west, 6 km. west-southwest of Hale-
maumau at a depth of 12.5 km. Felt throughout
the Island. Magnitude 4.1.

June 20: 13:14:48*%. Epicenter 19°22" north,
155°22" west, 8 km. southwest of Halemaumau
atadepthof 12.5km. Felt from Kilauea caldera
area to Kona. Magnitude 3.9.

June 20: 18:58:58*. Epicenter 19°24’ north,
155°19" west, 4 km. southwest of Halemaumau
at a depth of 12.5 km. Felt on the east rim of
Kilauea caldera. Magnitude 3.1.

June 21: 01:00:18*. Epicenter 19°24’ north,
155°21" west, 6 km. west-southwest of Hale-
maumau at a depth of 15 km. Felt on the north
rim of Kilauea caldera. Magnitude 3.2,

June 21: 10:56:49*. Epicenter 19°23’ north,
155°16’ west, 4 km. south-southeast of Hale-
maumau at a shallow depth. Felt in the Kilauea
caldea area. Magnitude 3.5.

June 26: 14:33:09*. Epicenter 19°25’ north,
155°15" west, 8 km. beneath the northwest rim
of Kilauea Iki. Felt in the Kilauea caldera
area. Magnitude 3.1.

July 7: 09:40:28*, Epicenter 19°27" north,
155°15" west, 3 km. north of Volcano House at
a depth of 52 km. Felt on the east rim of
Kilauea caldera. Magnitude 3.1.

July 7: 14:33:35%. Epicenter 19°27’ north,
155°15" west, 3 km. north of Volcano House at
a depth of 52 km. Felt on the east rim of Kilauea
caldera. Magnitude 2.9.

July 19: 18:38:43*, Epicenter 19°27’ north,
155°16’ west, north rim of Kilauea, near Keauhou
Ranch at a shallow depth. Felt along the north
and east rims of Kilauea caldera. Magnitude 1.8.

July 19: 18:40:17*, Epicenter 19°27’ north,
155°16’ west, north rim of Kilauea near Keauhou
Ranch at a shallow depth. Felt along the north
and east rim of Kilauea caldera. Magnitude 1.6.

July 23: 13:20:24*, Epicenter 19°26’ north,
155°16’ west, north rim of Kilauea caldera at a
depth of 5 km. Felt on the northeast rim of
Kilauea caldera. Magnitude 2.7.

August 7: 17:33:22*. Epicenter 19°26' north,
155°18’ west, north rim of Kilauea caldera at a
depth of 10 km. Felt on the north and east rims
of Kilauea caldera. Magnitude 3.0.

August 10: 23:16:55*. Epicenter 19°54/
north, 155°36’ west, 7 km. northeast of Waikii at
a depth of 10 km. Felt near Waipio valley on
Hamakua coast of Hawaii. Magnitude 3.9.

August 11: 01:47:18*  Epicenter 19°52’
north, 155°36’ west, 5 km. east of Waikii at a
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depth of 10 km, Felt at Honokaa.
3.8.

August 11: 10:03:14*%. Epicenter 19°25’
north, 155°18 west, 5 km. beneath Halemaumau.
Felt on the northwest rim of Kilauea caldera.
Magnitude 1.9.

August 14: 04:20:24*%. Epicenter 19°33’
north, 155°41’ west, northwest flank of Mauna
Loa 25 km. east of Captain Cook at a depth of
5 km. Felt at Captain Cook, Kona. Magnitude
2.5.

September 14: 04:19:39*, Epicenter 19°13*
north, 155°52’ west, 30 km. south of Captain
Cook at a depth of 15 km. Felt at Captain Cook,
Kona. Magnitude 3.6.

September 17: 12:33:25%. Epicenter 19°25'
north, 155°17" west, Halemaumau at a depth of
5 km. Felt on the north rim of Kilauea caldera.
Magnitude 1.8.

September 18: 22:53:34*. Epicenter 19°24'
north, 155°18" west, southeast Kilauea calders,
very shallow depth. Felt on the north rim of
Kilauea caldera. Magnitude 1.7.

September 19: 15:27:22%, Epicenter 19°25’
north, 155°20" west, 5 km. west of Halemaumau
at a depth of 10 km. Felt on the east rim of
Kilauea caldera. Magnitude 1.8.

September 20: 07:29:43*. Epicenter 19°58’
north, 155°34’ west, northwest flank of Mauna
Kea, 17 km. south of Kukuihaele, at a depth of
12.5 km. Widely felt; north rim of Kilauea,
Kealakekua and Kukuihaele. Magnitude 3.7,

September 21: 20:08:41*. Epicenter 19°45’
north, 156°15’ west, 20 km. west of Keahole
Point at a depth of about 15 km. Widely felt in
north Kona; reports from Kealakekua, Hono-
kahau and Kainaliu. Magnitude 3.3.

September 29: 08:23:20*%. Epicenter 19°24’
north, 155°18" west, Halemaumau at a depth of
27 km. Felt on the east rim of Kilauea caldera.
Magnitude 2.7.

October 8: 17:27:15*. Epicenter 19°27'
north, 155°24’ west, about 20 km. east of
Mokuaweoweo at a depth of 8 km. Felt at Hilo.
Pahoa, and on the east rim of Kilauea caldera.
Magnitude 3.7.

October 17: 13:43:26*. Epicenter 19°25'
north, 155°17’ west, Kilauea caldera at a depth
of 5 km. Felt on the east rim of Kilauea caldera.
Magnitude 1.5.

October 18: 09:29:53*. Epicenter 19°25'
north, 155°22’ west, about 9 km. west of Hale-
maumau at a depth of 48 km. Felt on the east
rim of Kilauea caldera. Magnitude 2.8.

October 25: 05:18:29*%  Epicenter 19°27/
north, 155°16” west, north rim of Kilauea caldera
at a depth of 10 km. Felt on the east rim of
Kilauea caldera. Magnitude 2.4,
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October 25: 21:31:56*. Epicenter 19°26’
north, 155°17’ west, north rim of Kilauea caldera
at a shallow depth. Felt throughout Kilauea
summit area. Cracked paths, roads and tennis
courts at military rest camp on north rim of
Kilauea caldera. Magnitude 3.2.

November 1: 06:32:51*. Epicenter 19°26’
north, 155°17’ west, Halemaumau at a depth
of about 5 km. Felt on the north and east rims
of Kilauea caldera. Magnitude 2.7.

November 5: 10:35:36* Epicenter 19°21’
north, 155°05’ west, at Puu Mana on the south-
east Kilauea Pali system, 40 km. south of Hilo,
at shallow depth. Felt at Hilo. Magnitude 3.0.

November 7: 09:36:29*%. Epicenter 19°25’
north, 155°18’ west, east rim of Kilauea caldera
at a depth of 7 km. Felt on the northwest rim
of Kilauea caldera. Magnitude 2.0.

November 7: 12:27:06*. Epicenter 19°25’
north, 155°18" west, east rim of Kilauea caldera
at a depth of 7 km. Felt on the northwest rim
of Kilauea caldera. Magnitude 2.3.

November 7: 20:21:32*. Epicenter 19°25’
north, 155°18’ west, east rim of Kilauea caldera
at a depth of 7 km. Felt on the north rim of
Kilauea caldera. Magnitude 2.7.

November 10: 14:58:50*%. Epicenter 19°25
north, 155°18’ west, east rim of Kilauea caldera,
at a depth of 7 km. Felt on the northwest rim of
Kilauea caldera. Magnitude 2.1.

November 10: 15:45:11*. Epicenter 19°25’
north, 155°18’ west, east rim of Kilauea caldera
at a depth of 7 km. Felt on the northwest rim
of Kilauea caldera. Magnitude 2.4.

November 15: 11:55:18*% Epicenter 19°24’
north, 155°18" west, Kilauea southwest rift at a
depth of 5 km. Felt on the northwest rim of
Kilauea caldera. Magnitude 2.1.

November 30: 13:30:58*, Epicenter 19°23"
north, 155°19’ west, Kilauea southwest rift at a
depth of 30 km. Felt in the Kilauea summit
area. Magnitude 3.5.

November 30: 19:47:42% Epicenter 19°23/
north, 155°18’ west, Cone Peak region at a depth
of 30 km. Felt in the XKilauea summit area.
Magnitude 3.3.

December 5: 17:54:33*. Epicenter 19°26/
north, 155°20’ west, northern Kaoiki system at
adepth of 15km. Felt on the east rim of Kilauea
caldera. Magnitude 1.9.

December 13: 12:06:51* Epicenter Hale-
maumau at a depth of 30 km. Felt at Pohaku-
loa, along Kona coast, and in the Kilauea caldera
region. Magnitude 4.0.

December 13: 12:08:16* Epicenter Hale-
maumau at a depth of 30 km. Felt at Pohaku-
loa, Kilauea caldera region, and along the Kona
coast. Magnitude 4.0.



UNITED STATES EARTHQUAKES, 1960

December 17: 20:57:16*. Epicenter 19°42’
north, 155°45’ west, 16 km. northeast of Kealake-
kua at a depth of 3 km. Felt at Kealakekua.
Magnitude 3.3.

December 21: 22:15:45* Epicenter 19°21’
north, 155°17" west, 5 km. south of Halemaumau
at a depth of 10 km. Felt in the Kilauea caldera
region. Magnitude 2.5.

December 25: 02:56:28*. Epicenter 19°13’
north, 155°38’ west, south flank of Mauna Loa
15 km. west of Pahala at a shallow depth. Felt
in the southern half of the Island; Kilauea region
to South Point to north Kona. Magnitude 4.5.

December 28: 23:27:42% Epicenter 19°26/
north, 155°21’ west, 7 km. west of Halemaumau
at a depth of 5 km. Felt on the north rim of
Kilauea caldera. Magnitude 2.7.

PANAMA CANAL ZONE
(60TH MERIDIAN TIME)

January 18: 15:30:18*% Epicenter 9° north,
77° west, off the coast of Panama, W. Depth
about 100 km. Intensity (damage) III at
Balboa Heights.

February 28: 22:12:04.* Epicenter 7%° north,

80° west, near south coast of Panama, W. In-
tensity (damage) IT at Balboa Heights.
February 28: 22:23:47* and 23:04:44*. In-

tensity (damage) I at Balboa Heights.

March 13: 19:53:32.* Epicenter 714° north,
77° west, Panama-Colombia border, W. Depth
about 60 km. Magnitude 6-6%%. Intensity
(damage) I at Balboa Heights.

March 27: 20:13:38*%. Epicenter 7%° north,
82° west, off south coast of Panama, W. Inten-
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sity (damage) IIT at Balboa Heights. Felt on
Coiba Island, Panama.

May 12: 18:32:32*. Epicenter 7%° north,
81° west, off south coast of Panama, W. Magni-
tude 6%. Felt strongly in southwestern Pana-
ma. Intensity (damage) IV at Balboa Heights.

May 12: 18:48:14* and 18:55:17*. Intensity
(damage) I at Balboa Heights.

May 12: 19:00:36*% Epicenter 7%° north,
80%° west, near south coast of Paname, W. In-
tensity (damage) I at Balboa Heights.

May 12: 20:30:40* Epicenter 7%° north,
81° west, near south coast of Panama, W. In-
tensity (damage) I at Balboa Heights.

May 12: 20-31:08*. 20:34:02*. 21:11:02%,
and 21:19:08% Intensity (damage) I at Balboa
Heights.

September 19: 15:01:25.4. Epicenter 6.9°
north, 77.5° west, Colombia-Panama border, W.
Depth about 66 km. Magnitude 6. Intensity
(damage) I at Balboa Heights.

October 31: 15:18:33*. Intensity (damage)
III at Balboa Heights.

PUERTO RICO
(60TH MERIDIAN TIME)

January 22: 22:30:18*%. IV. Felt by manv
at Charlotte Amalie, St. Thomas, Virgin Islands.
Buildings creaked; dishes and loose objects
rattled. Moderately loud roaring sounds heard
by many. On Water Island, St. Thomas harbor,
cracks were reported in a cistern and in terrsces.
Felt by many at Caguas and Fajardo, P.R. Also
felt weakly at San Juan.
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MISCELLANEOUS ACTIVITIES

GEODETIC WORK OF SEISMOLOGICAL
INTEREST

The program of repeating geodetic con-
trol surveys for the purpose of detecting
horizontal and vertical movement in the
earth’s crust was continued in 1960.

A retriangulation was made of the
closely spaced monuments near the Tay-
lor Winery at Hollister, Calif. The re-
sults confirmed the continuous slippage
taking place along the San Andreas Fault
line.

A major survey was made over an ex-
tensive area identified as the Taft-
Mojave area. This survey will be re-
peated in five years. The specifications
for this survey are more rigid than the
customary first-order work. The Cali-
fornia Water Resources Board is making
a comprehensive survey of this area in an
effort to determine the most suitable lo-
cation for an aqueduct to carry water
from north to south.

Precise releveling was undertaken in
California along 1,340 miles of first-order
and 245 miles of second-order lines in the
Los Banos-Kettleman City area, San Jose
area and the Delta area (northwest of
Stockton) to determine elevation changes.
Additional movements in these regions
were noted. The releveling in Montana
in 1960, east and north of Hebgen Lake,
did not reveal any large vertical changes.

TIDAL DISTURBANCES OF SEISMIC ORIGIN

Of five tsunamis reported in 1960, one
was of record-breaking dimensions, two
were local, one was of scientific interest
only, and the fifth apparently was erro-
neously reported.

The tsunami, which originated off the
coast of Chile on May 22, 1960 (39%°

south, 74%° west), devastated the adjacent
coastline and then went on to inflict loss
of life and heavy property damage. In
Hawaii, 61 lives lost at Hilo and property
damage about $75 million, although six
hours of advance warning was given by the
Coast and Geodetic Survey Seismic Sea
Wave Warning system; in Chile (earth-
quake and tsunami), more than 2,000 dead,
3,000 injured, and property damage esti-
mated at $550 million; in Japan, 138 dead
and missing, and about $50 million dam-
age; in the Philippine Islands, 32 dead
and missing; and along the west coast of
the United States about $500,000 prop-
perty damage. Numerous reports and
articles have been published on this
tsunami. “The Tsunami of May 22,
1960, as Recorded at Tide Stations—Pre-
liminary Report’” by J. M. Symons and
B. D. Zetler, Coast and Geodetic Survey,
describes the operation of the seismic sea
wave warning system and presents data on
the tsunami obtained from various tide
gage records. A limited supply of this
report is available on request; a more
complete report is being prepared.

A very small tsunami of scientific in-
terest only, was generated a day earlier
by a foreshock centered at 37%° south,
73%° west. The wave was detectable on
some ti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>