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UNITED STATES EARTHQUAKES, 1952
INTRODUCTION

This publication is a summary of earthquake activity in the United States and
regions under its jurisdiction for the calendar year 1952. The sources of noninstru-
mental information used in the compilation include the United States Weather Bureau,
whose observers prepare periodic reports on local seismic activity; telegraphic infor-
mation collected by Science Service, Washington, D. C.; Bulletins of the Seismological
Society of America; special reports of the Jesuit Seismological Assocation and the
Northeastern Seismological Association; the Hawaiian Volcano Letter; newspaper clip-
pings; and reports from interested individuals. Instrumental data used in locating
earthquakes are obtained from the network of Coast and Geodetic Survey ‘stations
listed on page 66 and from other cooperating seismological stations in the United States
and throughout the world.

The Coast and Geodetic Survey endeavors to coordinate efforts in collecting 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 regional investigations in Cali-
fornia and elsewhere, and, when necessary, by the Coast and Geodetic Survey. This
information serves to adequately map the seismic areas of the country and promote
public safety through a better understanding 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 questionnaires.

Earthquake information services.—The Coast and Geodetic Survey maintains a
Seismological Field Survey in San Francisco to collect earthquake information and
make field investigations of strong shocks in the Pacific coast and western mountain
States. Details concerning 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 Survev, 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 Seismological Laboratory, Pasadena (Dr. Beno Gutenberg,
Director); as well as State Collaborators in Seismology. The following Collaborators
served as agents of the Coast and Geodetic Survey in their respective States in 1952:

Arizona.—Dr. Eldred D. Wilson, University of Arizona, Tucson.

Colorado.—Prof. C. A. Heiland, Heiland Research Corp., Denver.

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

Nevada.—Dr. David B. Slemmons, University of Nevada, Reno.

New Mexico.—Prof. Stuart A. Northrop, University of New Mexico, Albuquerque.

Oregon.—Dr. Ira S. Allison, Oregon State College, Corvallis.

Utah.—Prof. J. Stewart Williams, Utah State Agricultural College, 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 especially insurance companies. Certain concerns
interested in the manufacture of earthquake-resistant building materials are also active
together with various organizations of structural engineers and architects.

In other parts of the country the Jesuit Seismological Association with central
office at St. Louis University collects information in the central Mississippi Valley area
(Rev. Dr. James B. Macelwane, 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 north-
eastern States.
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2 U. 8. COAST AND GEODETIC SURVEY

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
%"ersilon Olf this scale is given here with equivalent intensities according to the Rossi-

orel scale.

MODIFIED MERCALLI INTENSITY SCALE OF 1931

(ABRIDGED)

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

I1. Felt only by a few persons at rest, especially on upper floors of buildings. Delicately suspended
objects may swing. (I to II Rossi-Forel scale.)

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

IV. During the day felt indoors by many, outdoors by few. At night some awakened. Dishes,
windows, doors disturbed; walls make creaking sound. Sensation like heavy truck striking
building. Standing motorcars rocked noticeably. (IV to V Rossi-Forel scale.)

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

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

VII. Everbody runs outdoors. Damage negligible in buildings of good design and construction;
slight to moderate in well-built ordinary structures; considerable in poorly built or badly
designed structures; some chimneys broken. Noticed by persons driving motorcars. (VIII
Rossi-Forel scale.) .

VIII. Damage slight in specially designed structures, considerable in ordinary substantial buildings
with partial collapse; great in poorly built structures. Panel walls thrown out of frame
structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture
overturned. Sand and mud ejected in small amounts. Changes in well water. Persons
driving motorcars disturbed. (VIII+4+ to IX— Rossi-Forel scale.)

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

X. Some well-built wooden structures destroyed; most masonry and frame structures 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.s)e

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

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

Epicenter maps.—Figure 1 is designed to show the existence of destructive and
near destructive earthquakes in the United States through 1952. The smallest dot
indicates 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 dot 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 thousand 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
(intensity X to XII).

Figure 2 shows earthquake distribution in the United States during 1952. In a
few cases where instrumental control is not satisfactory or where results of investiga-
tions are inadequate, the plotted epicenters should be considered as showing the exist-
ence of the earthquake rather than the precise location.

In figures 1 and 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 aftershocks
plotted for heavy earthquakes in California or any other region. The number after a

! Modified Mercalli Intensity Scale of 1931. Harry O. Wood and Frank Neumann, Bulletin of the Seismological Society of America,
vol. 21, No. 4, December 1931,



UNITED S8TATES EARTHQUAKES, 1952 3

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 Seis-
mological Laboratory, Pasadena, should be consulted for further details regarding
epicenters 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 in-
tensity 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.

Telesetsmic results—On page 66 is a list of Survey and cooperating teleseismic
stations for which the Survey publishes results. During the year the locations of 179
epicenters were announced promptly on Preliminary Determination of Epicenter cards
and an additional 580 locations were reported weekly on Supplement cards. Those
desiring to receive these cards should request addition of their name to the PDE mail-
ing list. All seismogram ‘interpretations are published in the quarterly Seismological
Bulletin, MSI series, available on mailing list CGS-? from the Director, U. S. Coast
and Geodetic Survey, Washington 25, D. C. During the year 1953, MSI-128 for the
fourth quarter of 1946, and MSI-140, and MSI-142 and MSI-143 for the second and
third quarter of 1950, were issued.

Magnitude-intensity correlation.—Magnitude is given according to the Richter-
Gutenberg scale used extensively as a measure of the energy of an earthquake. An
explanation of this scale is given in the Bulletin of the Seismological Society of America,
volume 32, No. 3, 1942, ’%his scale, derived from an empirical formula based on in-
strumental results, should be distinguished from the intensity scale which is a measure
of the effects on animate and inanimate objects, including damage to buildings. The
following comparison is given between the magnitude and intensity designations for
normal depth earthquakes in southern California. :

Magnitude. .. ________ 2.2 3 4 5 6 7 8 8.5
M-M Intensity . ... ___ 1.5 2.8 4.5 6.2 7.8 9.5 11.2 12.0

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 earthquake
problem. The details of this program are described in S. P. 201, Farthquake Investi-
gations in California, 1934-35.

The preliminary analyses of strong-motion records are published in the Quarterly
Engineering Sevsmology Bulletin which is available upon request from the Director of
the %(iaSt and Geodetic Survey, Washington 25, D. C. The revised analyses are given
in table 1.

Earthquake history.—A history of the more important shocks of the country appears
in Serial 609, Farthquake History of the United States. Part I covers continental United
States and Alaska, exclusive of California and western Nevada; Part II covers the
stronger earthquakes of California and western Nevada. The first part was revised
in 1947 and the latter in 1951,

A history of minor activity is covered largely in a series of references listed in
Serial 609, in recent reports of the Coast and Geodetic Survey, and in the Bulletin of
the Seismological Sociely of America, volume 29, No. 1, January 1939. The last two
references give detatled information for all California earthquakes. The last one
contains all information appearing 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 1953.
The major organizations and stations are listed together with a list of the independent
and/or privately operated stations. 'This publication is available from the Superin-
tendent 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; BC, reported by the Boulder City office of the United States Coast and Geodetic Survey; NESA, reported by the North-
eastern Seismological Association, Weston, Mass.; JSA, reported by the Jesuit Seismological Association, St. Louis, Mo.; and W,
reported by the Washington Office, United States Coast and Geodetic Survey.

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

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 Earthquake Reports for the Pacific Coast and the Western Mountain Region, MSA
series, issued on mailing list CGS-$ by the United States 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,

Alabama: February 6, IV.

Arizona: October 22.

Arkansas: December 24, IV.

California: February 9, IV; May 9, VI; July 21, XI; 22, VII; 23, VII, VI; 25 VII; 28, VII;
31, VI; August 13, VI; 22, VIII; 23, VI; 29, VI; September 2, VI (2); 14, VI; 22, VII; October 16,
VI; November 7, VI; 21, VIIL.

Colorado: October 7, V.

Florida: November 18, IV.

Idaho: September 9, 1V.

Illinois: January 7.

Maine: October 14, V.

Missouri: May 28; December 28,

Montana: January 3, VI (2); February 12, II; 26, IV; March 31, VII; April 14, V; 15, IV; 22,
\'28 IIIV, 25, III; 26, I1I; 29, 1II; May 2, IV; 29, V; July 10, IV; 19, III; September 2, III; December
14, 1I.

Nevada: January 13; February 2, 3; 8, V; 9, 12, 13 (2), 14 (4), 15, 20 (3), 21 (3), 28; March 4,
12, 26; April 8; May 23, VI, IV, II; 24 (4), 25, 27, 30 (2); June 3, 12 (3), 15, 19; July 12; August 14,
23; September 13, 30 (3); October 2, 3, 16, 17 (2), 18, V, IV (6), II (2); 19 (4), 20, V, IV (2), II; 23,
25, 27, 31; November 1, 2, 4, 6, 24, 27, 28; December 6, 7.

New Mexico: May 21, IV; August 3, V; 17, V.

New York: August 24, V; October 8, V; November 20; December 21.

Ohio: June 20, VI.

Oklahoma: April 9, VII; 11, IV; 16, V; July 16; August 14, I'V; October 7, IV.

South Carolina: September 27; November 19, V.

South Dakota: November 14.

Tennessee: February 20, V; June 11; July 16, VI; October 17, IV.

Texas: October 17, IV.

Utah: May 2, IV; July 21, IV; 23, IV; September 28, V.

Vermont: January 29, VL.

Virginia: September 10, IV.

Washington: February 20, IV, III; 22, V; 23; March 4, V; 14, IV; July 27, IV; August 6, V.

Wyoming: August 21, IV; 28, IV; September 2.

EARTHQUAKE ACTIVITY OUTSIDE THE UNITED STATES

Alaska: January 25; February 2, 22: March 9; May 8, 18, 21, 23; June 13, 15, 27 (2), 28; July
17, 24, 27, 29; August 6, 9; 13, 14, 16, 17, 27; September 26, 27; October 5 (2), 9, 10, 23; November
5, 15, 21, 29; December 4, 5 (2), 6 (2), 13, 14, 23, 26, 27 (3), 28, 29 (2).

Hawaii: January 23; February 1, 2 (2), 19, 21, 23; March 6, 13, 14, 16, 17, 18, 19, 20 (3), 21,
22 (2), 23 (2), 24 (2), 25 (2), 26, 27 (2), 28, 29, 31; April 6 (2), 7, 10, 12 (2); May 6, 23; June 3, 10,
13, 14, 26; July 6 (2), 7, 9 (2), 12; August 14; September 2, 14, 17, 19, 20, 24, 27, 30; October 3, 18,
25; November 10, 27 (2); December 3 (2), 10, 12, 25, 28.

Panama Canal Zone: March 27, IV; May 16, IV, 19; June 1; July 9; September 7, IV;
November 27.

Puerto Rico: January 6; August 27,

NORTHEASTERN REGION
75TH MERIDIAN OR EASTERN STANDARD TIME)

January 29: 23:00. Burlington, Vt. VI. Felt by many in Burlington. Affected area about
12 miles by 3}% miles. Ground cracks were about 2 miles long and 15 feet apart in the North End;
cracked pavement found in airport parking lot. City gas main cracked. One or two cracked base-
ment walls found.  Also felt by several at Lssex Junction, where several walls and few plaster walls
cracked. Other tremors reported on the following day at 03:00 and 06:30.

October 14: 17:03:44*. Epicenter 47°58’ north, 69°49’ west, south-central Quebee, Ottawa,
V. The tremor was felt on both sides of the St. Lawrence Valley but reported stronger on
the Canadian. There was no damage in the United States. Questionnaire canvass was conducted by
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the Dominion Observatory, Ottawa, and the following noninstrumental information furnished for
publication.

Intensity V in Maine at Auburn where beds, chairs, and pictures moved; at Fort Kent dishes
fell from cupboards and bottles tumbled off bar, smashing on floor; and at Presque Isle a cup was
reported broken and a few people scared.

- }leétensity IV in Maine at Blaine, Fort Fairfield, Madawasha, Millinocket, Patten, St. Agatha, and
ashburn. ’

Intensity I to III in Maine at Anson, Brewer, Caribou, Clayton Lake, Dexter, Frenchville,
Hartland, Island Falls, Lincoln, Madison, Masardis, Milo, Orono, Perham, Portage Lake, Portland,
Sheridan, Sinclair, and Van Buren.

Intensity I to IIT in Vermont at Beebe Plain, Canaan, Island Point, and St. Johnsbury.

' EASTERN REGION
(75TH MERIDIAN OR EASTERN STANDARD TIME)

February 6: 10:12. Birmingham, Ala. IV. Felt by many and few alarmed. Affected area
estimated 50 square miles. One slightly cracked wall reported.

August24: 19:07. Mohawk Valley, N. Y. V. Klock’s Ridge across the Mohawk Valley about

5 miles north of Fort Plain with northeast terminus in Ephratah was the probable source of the shock.
Intensity V at Fort Plain where it was felt by many; bottles knocked off shelves, disturbed objects
observed by several; dishes rattled. Felt by many at Gloversville. Furniture jarred, building
trembled, and many objects disturbed. Dishes rattled and pictures swayed. Also felt at Canada
Lake, Canajoharie, Ephratah, Fonda, Johnstown, Rockwood, and Sammonsville.
) September 10: 22:15. Charlottesville, Va. IV. Shock centered between Shelwell and Free
Bridge along route 250. Several people awakened. Woman thrown off balance while walking in
home. Windows rattled, houses vibrated. Light swayed. Felt at Coply Hill, Eastham, Fry's
S%)ring, Monticello Mountain, North Charlottesville, and Rio. Lesser shock felt at Charlottesville
22:35.

September 27: 07:32. Summerville, S. C. Very slight trembling motion felt by one observer.

October 8: 16:40. Poughkeepsie, N. Y. V. Many frightened and ran into streets. Few
windows broke, buildings shook. Iso felt in Clintondale, Hyde Park, and Milton. Several brief
aftershocks noted by rumblings.

November 18: 15:12. Quincy, Fla. IV. Slight termor felt by many. Windows and dishes
rattled. Shock interfered with writing of parking ticket. Felt in Lake City.

November 19: (no time given). Charleston, S. C. V. Frightened many. Houses shook,
windows rattled, and hanging pictures swayed. Also felt at Folly Beach, Isle of Palma, Mt. Pleasant,
Sullivan’s Island, and on Charleston Peninsula.

November 20: (no time given). Auburn, N. Y. Slight tremors felt in some homes along
Woodlawn Avenue. Lesser tremors felt on previous days.

December 21: 07:00. Massena, N. Y. Churchgoers felt rumble and then a bump.

¢ CENTRAL REGION
(80TH MERIDIAN OR CENTRAL STANDARD TIME)

January 7: 16:21:05%. Epicenter in east-central Illinois near De Witt-McClean County line,
JSA. Felt by a few at Monticello, Osman, and Rankin.

February 20: 16:34:39*. Epicenter 36.4° north, 89.5° west, Tennessee-Missouri border, JSA.
V. Felt by many in four adjoining States of Arkansas, Kentucky, Missouri, and Tennessee. At
Tiptonville, Tenn., some merchandise toppled from a store shelf and many rushed from buildings into
streets. Dishes and windows rattled at Union City. Many high-school students alarmed. Displays
toppled and bottles thrown from shelves at Hickman, Ky. Felt in Dyer, Henry, Houston, Lake,
Obion, Tipton, and Weakley Counties, Tenn. Also felt in Ballard, Callaway, Carlisle, Fulton,
Graves, Hickman, and McCracken Counties, Ky.; Mississippi, New Madrid, and Pemiscot Counties,
Missouri; Clay County, Arkansas.

April 9: 10:29:15*. Epicenter 35.4° north, 97.8° west, about 5 miles southwest of Oklahoma
City, Okla, W. Felt over a 140,000-square-mile area, including Oklahoma, except the panhandle
section, eastern half of Kansas, southeastern tip of Nebraska, northern and central section of Texas,
and throughout the western section of Iowa, Missouri, and Arkansas. Slippage along the Nemaha
Fault was effected by slight displacement of the buried granitic ridge beneath. The felt data conforms
to the known trace of the fault, i. e., the strike is northeasterly from Oklahoma City toward Kansas
City and Des Moines, an echelon faulting at the hinge point in the Oklahoma City region, then a
southerly strike toward Austin, Tex. See map page 6. Damage was not extensive. Portions of
chimneys fell in El Reno and Ponca City. Bricks loosened from a building wall and tile facing of
commercial buildings bulged at Oklahoma City. Maximum intensity VII. Magnitude 5.5.

INTENSITY VII:

El Reno.—Felt by all and many alarmed to near panic. Brick chimney fell into living room of
house; portion of smokestack fell and ripped 2-foot, hole in roof at water plant. Many cracks reported
in municipal buildings. Plateglass windows shattered in business district; dishes broke; books and
3anned goods tumbled from shelves; furniture moved around. Damage amounted to several thousand

ollars.

Oklahoma City.—Felt by major proportion of population, many alarmed. Bricks jarred from
a wall at city pumping plant. Tile facing of cominercial building bulged. Many cracks reported,
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one 50 feet long at State capitol building. Tank of 114 foot diameter had center columns thrown
out of the socket; moved in a westerly direction. Furnishings were displaced.

Ponca City—Majority of populace was alarmed. Brick chimney partially toppled causing
minor damage. Brick wall of a building cracked. Pictures and lighting fixtures swayed.

INTENSITY VI:

Ada.—Felt by majority and frightened many. Dishes knocked off shelves, windows rattled,
trees and buildings swayed. '

Ames.—Proportion of citizens felt rocking motion. Plaster walls cracked. Slight damage.

Anadarko.—Many felt violent tremors. Museum wall cracked. Small objects disturbed.

Atoka—Populace aware of quake. Near panic at the school as walls cracked and plaster fell.
Dishes rattled, windows broke.

Canton.—Few people observed small objects moving and buildings swaying. Concrete block-
house had walls and foundation cracked.

Chickasha.—Everyone heard rumblings that created general alarm. Slight damage to tall
buildings. Plaster walls cracked, some plaster fell.

Cleveland.—Many felt abrupt shock. Flagpole noticed swaying. Several plaster walls, ceilings,
and cellar wall cracked. Some plaster removed. Small objects disturbed, electric lights and chairs
swayed, dishes rattled.

Cushing.—Glass door cracked, as well as numerous cases of cracked plaster. Houses and well-
constructed buildings shook as the quake was felt inside and out. Electric iron was thrown from the
ironing board. Bottles “jigged,” and dishes and windows rattled.

Enid.—Grain elevator cracked—*‘the place was really jumping. I thought someone was shaking
the conveyor belt. Cellar concrete floor of a brick home had two long cracks with east-west strike.

Hanna.—School building cracked; largest crack on west wall. Plaster walls cracked. Seventh-
grade student jumped out of a first-floor window. ¢Wall looked as if it was going to fall.” Small
objects disturbed appreciably.

Holdenville—Felt by many inside and out. Walls cracked slightly and some plaster fell.

Kingfisher.—Felt by proportion of populace. Buildings seen to tremble; second floor of court-
house cracked slightly. racked plaster fell down in many homes. Books and several other small
items thrown to floor. Chandeliers, chairs, beds, dishes, and books displaced.

Langton.—Press reported that a radio was knocked off a table.

McAlester—Felt by many. General alarm but no panic. Many plaster cracks; the cracks were
vertical. Chairs with casters rolled across floor.

Minco.—Near panic in school quelled by fast-thinking faculty in ordering the children to proceed
orderly from the building. Walls were displaced. Sizable plaster cracks occurred in the school
building. Numerous dwellings shaken throughout Grady County as reported by the press.

Purcell.—Felt by several. East wall of building cracked, the north wall pushed out 5 inches.
Fishbowl ornament overturned. Wall pictures swayed, furniture bounced, small objects moved.

Stillwater—Many persons witnessed the tremor. General alarm. Plaster walls cracked.
Concrete floor cellar of post office cracked slightly. Loose objects rattled, dishes bounced, and
iceboxes moved a few inches.

Sulphur~—Felt by many. Stone administration building of Platt National Park had an open
crack in one wall and a split beam over the flreplace, and three broken windowpanes. A few small
objects disturbed.

Tulsa.—Officeworkers in the taller buildings were “terrified.” Walls cracked; one woman was
injured due to falling plaster. Instances of cracked plumbing were reported by the press. Food in
refrigerators moved noticeably. Desks were noticed to vibrate. Dishes and windows rattled.

Union Cily.—Ninety percent of populace felt tremors. There was general alarm. Well-con-
structed brick homes had foundation cracks and many reports of wall plaster cracks. Grocery store
reported shelves of both walls were emptied of contents. Some loose objects thrown to floor from
-shelves and walls. Trees and buildings swayed visibly.

Wewoka.—Felt by few persons; general alarm. Press reported bricks tumbled from a chimney.

INTENSITY V IN OKLAHOMA: Altus, Ardmore, Bartlesville, Beaver, Blackwell, Briston, Duncan,
Eufaula, Frederick, Geary, Guthrie, Henryetta, Jefferson, Marlon, McCurtain, Medford, Muskogee,
Norman, Paul’s Valley, Pawhuska, Stigler, Tribbey, Village, and Wetumka.

INTENSITY v IN KaNsas: Kansas City and Medicine Lodge.

INTENSITY Vv IN TEXas: Lake Pauline and Vernon.

INTENSITY IV IN OKLAHOMA: Antlers, Apache, Bengal, Buffalo, Cache, Calvin, Camargo,
Carnegie, Chandler, Cherokee, Claremore, Clinton, Cordill, Crescent, Dacoma, Dewey, Durant,
Elmore City, Fairview, Fort Supply, Gage, Garber, Guymon, Goodwell, Healdton, Helena, Hobart,
Hollis, Hugo, Jet, Konawa, Lawton, Lindsay, Madill, Mangum, Mannford, Marshall, Meeker, Mus-
tang, Newkirk, Okemah, Orlando, Paoli, Pawnee, Perry, Piedmont, Prague, Ralston, Redrock, Roff,
Roosevelt, Sapulpa, Seiling, Shawnce, Skiatook, Snomac, Taloga, Tishomingo, Vinita, Vinson, Wagoner,
Watonga, Waukomis, Waurika, Weatherford, Wirt, Woodward, and Yukon.

INTENSITY IV IN ARKANsas: Fort Smith.

INTENSITY 1V IN Towa:  Webster City.

INTENSITY Iv IN KANsas: Concordia, Hutchinson, Iola, Junction City, Lawrence, Lindsborg,
MecPherson, Topeka, Wichita, and Winfield.

INTENSITY IV IN MIssoURI: Kansas City.

INTENSITY IV IN TEXas: DBreckenridge, Denison, and Wichita Falls.

INTENSITY I°TO Il IN OKLAHOMA:  Alex, Alva, Anadarko, Armstrong, Arnett, Barnadall, Billings,
Bluff City, Braggs, Caddo, Caney, Custer, Drumright, Edmond, Elk City, Faxon, Fort Cobb, Fred-
erick, Freedom, Gore, Granite, Haskell, Hennepin, Hinton, Hominy, Idabel, Kingston, Langley,
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Laverne, Maramec, Medford, Miami, Mutual, Nowata, Okeene, Okmulgee, Perkins, Pickens, Ren-
frow, Ripley, Rogers, Rush Springs, Sayre, Seminole, Shattuck, Snow, Stilwell, Thomas, Tonkawa,
Tuttle, Verden, Wakita, Walters, Waynoka, Webbers Falls, and Yale.

INTENSITY I TO II IN ARKANsSAs: Clarksdale, Clarksville, Dardanelle, Fayettsville, Harrison,
Little Rock, Magnolia, and Texarkana.

INTENSITY I TO 11 IN TowaA: Clarinda, Des Moines, Missouri Valley, and Red Oak.

INTENSITY I TO III IN KANsAS: Abilene, Arkansas City, Atchison, Emporia, Fort Riley, Great
Bend, Independence, Junction City, Leavenworth, Lindsborg, Parsons, and Wellington.

INTENSITY I TO Il IN MissoURI: Appleton City, Boonville, Fountain Grove, Independence,
Joplin, Kansas City, Pleasant Hill, St. Joseph, and Sweet Springs.

INTENSITY I TO III IN NEBRASKA: Lincoln, Nebraska City, and Omaha.

. INTENSITY I TO INI IN TEXAs: Abilene, Albany, Amarillo, Austin, Canadian, Crowell, Dallas,
Denton, Fort Worth, Graham, Jacksboro, Lipscomb, Paris, and Sherman.

Negative reports were received from 5 places in Arkansas, 12 places in Iowa, 5 places in Kansas,
10 places in Missouri, 10 places in Nebraska, 36 places in Oklahoma, and 35 places in Texas.

April 11: 14:30. EIl Reno, Okla. IV. Felt by many at El Reno, Kingfisher, and Umion City.
Other weak shocks felt at 12:30 at El Reno and Union City; at 23:58 on April 15 at Geary, Oklahoma
City, Piedmont, and Union City.

April 16: 00:05. El Reno, Okla. V. Citizens awakened. Drop lines on switchboard at
telephone central knocked out. Homes and buildings shook. Also felt at Kingfisher, Oklahoma
City, Tulsa, and Union City. One of several April 9 aftershocks.

May 28: 03:54:14%. Epicenter 36.7° north, 89.2° west, New Madrid County, Mo., JSA. Feltin
New Madrid County, especially at Catron where a jeweler reported one of his atmospheric pressure
clocks was jarred 3 minutes off the correct time. Also felt in Dunklin and Pemiscot counties, Mo.;
Phillippy and Miston, Tenn.; and Oakton, Ky.

June 11: 15:20. Johnson City, Tenn. Slight tremor felt by few.

June 20: 03:38:06*. Epicenter 39%° north, 82%° west, southeastern Ohio. VI. At Zanesville
an old chimney reported toppled. Coal toppled from cars at Corning, intensity V. Intensity IV at
Buchtel, Cumberland, Hemlock Junction, Lancaster, Moxahala, Nashport, Somerset, and above
two cities the majority of the populace observed disturbed objects; windows and dishes rattled,
pictures shook, and doors thrown open.

INTENSITY I TO 111: Adams Mills, Amesville, Athens, Bexley, Blue Rock, Brownsville, Caldwell,
Cambridge, Congo, Crooksville, Dexter City, Fultonham, Gibisonville, Hemlock Grove, Logan,
McConnelsville, Millersburg, Millersport, Pennsville, Rockbridge, and South Bloomingville.

Negative reports received from 32 places.

July 16: 17:48:10*. Epicenter 36.2° north, 89.6° west, near Dyersburg, Tenn., JSA. VI. Felt by
nearly all and frightened meny. Press reported numerous cracks in a concrete-block structure.
Dishes rattled and houses creaked. Also felt at Finley and Jenkinsville. Weak aftershock felt by few.

July 16: 18:30 and 20:00. FEl Reno and Union City, Okla. Felt. Slight, abrupt aftershock
of the April 9 earthquake.

August 14: 15:40. El Reno, Okla. IV. Many at El Reno observed houses sway; objects
disturbed; dishes rattled. At Union City, dishes bounced. Felt at Oklahoma City and Chickasha.

October 7: 22:15. Wewoka, Okla. IV. Felt by several. Pans rattled and windows creaked.
Also felt at Holdenvilie.

October 17: 09:48. Orange, Texas. IV. Linesman atop a pole felt it quiver. Buildings
swayed and windows rattled.

October 17: 22:16:18%. Dvyersburg, Tenn. IV. Awakened several. Windows rattled and
homes swayved gentlv. Felt at Finley and Lenox. Recorded on St. Louis University seismographs.
Aftershocks reported at 22:30, 22:35, and 22:46:03*,

November 14: (no time given). Pactola, S. Dak. Residents generally startled. Initially
sharp tremor but less severe in final 5 seconds.

December 24: 22:23:24*  Epicenter 36.1° north, 90° west, near Blytheville, Ark., JSA. IV,
Felt in southeastern Missouri and northeastern Arkansas. At Blvtheville sharp tremor of 5 seconds’
duration, accompanied by a distant rumble; shook houses and swayed Christmes trees. Also felt at
Jonesboro, I.epanto, Marked Tree, and Wilson, Ark., and Memphis, Tenn.

December 28: 10:59:27%* Epicenter probably in Mississippi County, Mo., JSA. Telt in
southeastern Missouri, western Kentucky, and Tennessee.

WESTERN MOUNTAIN REGION

(105TH MERIDIAN OR MOUNTAIN STANDARD TIME)

January 3: 19:34. Helena, Mont. IV. Dishes rattled. Faint rumblings heard before and
after shock.

lJanuary 3: 21:00. Niarada, Mont., IV. Felt by several. Windows, doors, and dishes
rattled.

January 13: 17:07:30*. Boulder City, Nev. IV. Felt by many.

February’2: 19:25:16*%. Boulder City and Hoover Dam, Nev. IV. Felt by many. Windows
rattled, walls creaked.

February 3: 03:06:16* 03:21:13*, Hoover Dam, Nev. Heard by many.

February 8: 01:59:12*, Boulder City and Hoover Dam, Nev. V. Felt by many. Windows
rattled, walls creaked. Small objects overturned and shifted.

February 9: 12:50:16%. Boulder City and Hoover Dam, Nev. IV. Felt by many. Windows
rattled, walls creaked.
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February 12: 13:37:07*. Boulder City, Nev. II. Felt by few.

February 12: 14:50. Helena, Mont. 1I. Slight shock felt by observer.

February 13: 07:46:22*. Boulder City and Hoover Dam, Nev. IV. Felt by many. Windows
rattled, walls creaked.

February 13: 14:00:11*, Boulder City, Nev. II. Felt by few.

February 14: 00:23:11%,00:52:09%. Boulder City and Hoover Dam, Nev. IV. Felt by many.
Windows rattled, walls creaked.

kFc(aibruary 14: 01:14:30*%. Boulder City and Hoover Dam, Nev. 1V. Felt by several. Walls
creaked.
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Fiaure 4—Area affected by the earthquake of March 31.

February 14: 15:19:11*%. Boulder City, Nev. III. Felt by several.

February 14: 22:01:34*. Boulder City, Nev. Felt slightly.

February 15: 12:04:09*%. Boulder City and Hoover Dam, Nev, IV. Felt by many.

February 20: 06:24:37*. Boulder City, Nev. III. Felt by several.

February 20: 06:41:18*. Boulder City and Hoover Dam, Nev. VI. Felt by all. Small
objects shifted and overturned. Felt by several in Henderson and Las Vegas.

February 20: 07:36:41*  Boulder City and Hoover Dam, Nev. 1IV. Felt by many. Windows
rattlea, walls creaked.

February 21: 04:46:34* Boulder City and Hoover Dam, Nev. IV. Felt by several. Win-
dows rattled.

February 21: 07:20:10%. Boulder City and Hoover Dam, Nev. IV. Felt by several.
Windows rattled.

February 21: 10:58:09*, Boulder City, Nev. II. Felt by few.

February 26: 21:28. Helena, Mont. IV. Felt by many. Frame creaked.

February 28: 12:25:17*. Boulder City, Nev. III. Felt by several.

March 4: 10:00:00%. Boulder City, Nev. II. Felt by few.

March 12: 07:14:59%, Boulder City and Hoover Dam, Nev. IV, Felt by many.

March 26: 08:31:34*. Boulder City, Nev. IV. Felt by many.

March 31: 17:37:41%. Epicenter 48.0° north, 113.8° west, northwestern Montana, W, Felt
over an area of approximately 35,000 square miles of Montane, Idaho, and southern British Columbia,
Canada. See map, page 10. Damage slight to brick, masonry, and concrete at Flathead Lake.
Maximum intensity VII.

INTENSITY VII:

Flathead Lake (east shore, about 11 miles southeast of Bigfork). Frightened all. Damage
slight to brick masonry and concrete. Walls, chimneys cracked ana chimneys twisted and fell.
Windows, dishes, and doors rattled.
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INTENSITY VI:

Essex.—Felt by all, frightened few. Hangingobjectsswung. Windows, doors, and dishes rattled;
walls and buildings creaked.

Essezx (% mile east of).—Felt by many, frightened few. Hanging objects swung. Windows,
doors, and dishes rattled; houses creaked.

Eureka.—Felt by several in home, frightened few in community. Plaster and chimneys cracked.
Small objects shifted. Hanging objects swung. Windows, doors, and dishes rattled.

Flathead Lake (east shore).—Felt by many. Cans fell off shelf in grocery store and knocked
some merchandise off shelves in another store. Small objects and furnishings shifted and overturned.
Windows and dishes rattled. .

Heron.—Felt by several at post office. Canned goods fell from store shelves. Small objects
shifted and vases overturned. Windows, doors, and dishes rattled.

Polson.—Felt by many, frightened few. Reported to have opened a new crack in the front boiler
of the mill. Platform rockers in store rocked back and forth vigorously. Dishes and articles in
hardware store rattled. Utensils hanging on wall swung and rattled.

Polson (East Shore Road).—Felt by and frightened all in home. Observer and wife ran outside,
fearing chimney might fall. Trees and bushes shaken moderately. Windows rattled.

Rollins (near on Highway No. 93).—Two cars reported to have gegne out of control (dense fog)
at time of shock and ran into bank.

Swan Lake (southwest shore).—Felt by several; outdoors by observer. Several panes of glass
fell from windows of greenhouse.

Swan Lake.—Felt by and frightened many in homes and some outdoors. Electric poles reportedly
swayed about 8 inches. Small pond disturbed slightly. Stovepipe on a horizontal circular base,
previously vertical, was tilted about 15°. Wallpaper cracked some. Box fell from shelf and house
plants overturned.

Swan Lake (Larson’s Lodge, near southeast shore).—Frightened all. Damage slight to brick.
Chimneys cracked. Windows, doors, and dishes rattled; walls creaked.

Swan Lake (near southeast shore).—Felt by all, frightened many. Small objects shifted.
Windows, doors, and dishes rattled; house creaked and swayed.

Swan Lake (near south end).—Felt by all in community, frightened all in home. Wires swayed,
hanging objects swung. Windows, doors, and dishes rattled; house creaked.

INTENSITY v: Bigfork, Kalispell, Proctor, Stockett, and Superior.

INTENSITY Iv: Basin, Belt, Big Arm, Canyon Ferry, Columbia Falls, Conrad, Coram, Creston
(4 miles south of), Dayton, Deer Lodge, East Glacier Park, Eden (6 miles south of), Glacier Park,
Great Falls, Haugan, Highwood, Hot Springs, Hungry Horse Dam, Kila, Lindbergh Lake, Lonepine,
Niarada and vicinity, Olney, Pablo, Perma, Plains, Polebridge, i’ower, Rexford, Ronan, Stryker,
Trailcreek, Ural, Warland, Whitefish, Whitepine, and Wolf Creek.

INTENSITY Iv IN IDAHO: Careywood, Edgemere, and Elmira.

INTENSITY I To I1: Anaconda, Armington, Camas and vicinity, Cascade, Devan, Dupuyer,
East Helena, Fortine, Greenough, Helena, Jefferson City, Joplin, Libby, Lincoln, Moiese, Noxon
(6 miles northeast of), Ovando, Paradise, Shelby, Somers, Summit, Sunburst, Sweetgrass, Trego,
Vaughn, and Whitlash,

INTENSITY I TO 111 IN IDAHO: Addie, Bonners Ferry, Copeland, Ponderay, and Porthill.

INTENSITY I TO ITI IN CANADA: Province of British Columbia: Fernie and Newgate.

c 1§ egative reports were received from 101 places in Montana, 69 places in Idaho, and 9 places in
anada.

April 8: 11:44:24*%, Boulder City, Nev. II. Felt by few.

April 14: 13:37:20*. Moiese and St. Ignatius, Mont. V. Felt by many, frightened few at
Moiese. Felt by several at St. Ignatius, At both places knickknacks fell and small objects and
furnishings shifted. Trees, bushes shook slightly., Windows, stoves, and dishes rattled. Also felt
at Lindbergh Lake.

April 15: 07:20. Whitepine, Mont. IV. Sharp shock felt by observer.

April 22: 09:54:42.5% Epicenter 46.2° north, 111.4° west, western Montana, W. Felt over an
area of approximately 1,500 square miles, centering in an area near Townsend and Toston. A field
investigation, including personal interviews with nearly all of the inhabitants between Sixteen Mile
Creek to north of Deep Creek, was conducted by Prof. Stephen W. Nile. Maximum intensity VI.

INTENSITY VI:

Daniels Ranch (about 8 miles northeast of Townsend).—People frightened and went outside.
Plaster cracked. Dishes, utensils, etc., rattled.

Daniels Cow Camp (about 10 miles northeast of Toston).—Reported much plaster fell inside
camphouse. Sheep shook so hard that they nearly toppled over when being loaded.

Dry Creek area (about 10 miles southeast of Townsend).—Felt very strongly by all (five). Almost
knocked one man off feet. Cattle very frightened, nearly stampeded. Jeep parked with locked
wheels moved 3 feet. Trees, bushes shook moderately.

Sixz Mile Creek (about 7 miles east of Toston).—Felt strongly by all in family, one frightened.
Observer felt ground move up and down and saw vibrations travel along fence. Tops of powerline
poles swayed and transformer on pole shook noticeably. Few bricks fell from chimney.

Townsend Valley at mouth of Dry Hollow (about 3 miles north of Toston).—Large tractor rocked
so violently that operator jumped off in fear that it would roll over.

INTENSITY v: Greyson Creek (about 6 miles southeast of Townsend), Toston, Toston (about 1
mile north northwest of), Townsend, and White Sulphur Springs. .

288293—54
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INTENSITY 1v:  Butte, Clarkston, Divide, Francis, Maudlaw, Radersburg, The Pavilion (about
14 miles east of), Townsend, Three Forks, Trident, and Wilsall.

Negative reports were received from 78 places.

April 22: 12:22. Basin, Mont. IV. Felt by two in home. Windows and doors rattled;
walls creaked.

April 25: (no time given). Cooke, Mont. III. Felt by one person. Lasted a few seconds,

April 26: 11:20. Helena, Mont. III. Felt by five people in store.

Ap:'iil 29: 09:55. (about). Springdale, Mont. III. Felt by observer in home. Lssted about
2 seconds.

May 2:.03:15 and 09:15. Toquerville, Utah, IV. Press reported two distinct shocks felt
here and at surrounding areas.

May 2: 03:30. S%rmgdale, Mont. IV. Slight shock awakened few.

May 21: 21:20. og Canyon, N. Mex. (about 70 miles northwest of Carlsbad). IV. Felt by
two in ranch house. Windows, doors, and dishes rattled; house creaked.

May 23: 21:15:15%. Epicenter 36.1° north, 114.7° west, Arizona-Nevada border, W. Felt
over approximately 1,000 square miles. Slight damage to wood and plaster, and foundation eracks
were reported. Maximum intensity VI.

INTENSITY VI: ®

Boulder City.—Felt by all. Several instances of slight damage, as plaster and foundation cracks,
reported. Windows, doors, and dishes rattled; house creaked. )

Whitney.—Frightened many in community. Walls cracked and knickknacks fell. Small objects
fell. Windows, doors, and dishes rattled.

INTENSITY V: Las Vegas and Las Vegas (Weather Bureau Office).

INTENSITY Iv: Overton.

INTENSITY 1 TO 111: Henderson and Nelson,

May 23: 21:48:08*. Boulder City, Nev. IV. Felt by many.

May 23: 22:31:18*. Boulder City, Nev. II. Felt by few.

May 24: 02:52:54* Boulder City, Nev. IV. Felt by many.

May 24: 08:35:13*. Boulder City, Nev. II. Felt by few.

May 24: 09:51:11* Boulder City, Nev. II. Felt by few.

May 24: 14:55:09*, Boulder City, Nev. II. Felt by few.

May 25: 06:06:01* Boulder City area, Nev. Intensity IV and felt by many at Boulder City
where windows, doors, and dishes rattled, and house creaked, and at Whitney where dishes rattled.
Intensity III at Searchlight where it was felt by several in home, outdoors by some, and windows,
doors, and dishes rattled.

May 27: 02:01:02*. Boulder City, Nev. IV. Felt by many.

May 29: 20:15. Western Montana aftershock. V. Felt with maximum intensity at Greyson
Creek and Townsend. At Shearer Ranch (Greyson Creek) table shook very strongly and ‘‘we thought
chimney might fall.” At Williams Ranch (Greyson Creek) shock strongly felt. Man sitting on
sofa said he was rolled strongly back and forth. Objects rattled. Felt by many at Townsend where
old cracked plaster fell and piano rattled vigorously against wall. Intensity IV at Cottonwood Creek
(Daniels Ranch, about 8 miles northeast of Townsend) felt quite sharply; at Lombard, where railway
station shook vigorously and vibrated desk. Felt only by those at station. At Six Mile Creek
(Bartz Ranch, about 7 miles east of Toston) where one was frightened and dining table shook quite
noticeably. Also felt at The Pavilion (14 miles east of Townsend on Deep Creek), Sixteen Mile
Cree%{ (Stockberger Ranch, about 4 miles southeast of Toston), Toston, and Toston (about 5 miles
from).

May 30: 16:21:30*. Boulder City, Nev. II. Felt by few.

May 30: 20:18:55*. Boulder City, Nev. 1IV. Felt by many.

June 3: 22:25:16*%. Boulder City, Nev. II. Felt by few.

June 12: 03:51:22*  Boulder City, Nev. II. Felt by few,

June 12: 18:48:05*. Boulder City, Nev. IV. Felt by many,

June 12: 22:02:23*. Boulder City, Nev. TII. Felt by few.

June 15: 08:23:31*, Boulder City, Nev. IV. Felt by many.

June 19: 18:02:06*. Boulder City, Nev. II. Felt by few.

July 10: 17:29. Helena, Mont. IV. Felt by many.

July 12: 04:22:06*. Hoover Dam, Nev. III. Felt by few.

July 19: 06:38. Kenwood, Mont, III. Felt by observer. Light jolt with vibrations. Faint
rumbling subterranean sounds heard during shock.

July 21: 18:00. Santoquin, Utah. IV. Short sharp earthquake shook kitchen walls and
rattled windows.

July 23: 12:28. Salt Lake City, Utah. IV. Press reported Salt Lake City and vicinity
rocked lightly. Light fixtures swaved and cishes rattled. At the Weather Bureau, airport station
building shook and desk was felt to move.

August 3: 20:42. Cimarron area, New Mexico. V. Felt by most residents, awakened and
frightened few. Small objects and furnishings shifted. Houses shook and hanging objects swung.
Windows, doors, and dishes rattled. Also fett about 4 miles south of Cimarron,

Adugust 14: 12:41:14*  Boulder City and Hoover Dam, Nev, IV. Felt by many. Windows
rattled.

August 17: 03:45. Los Alamos area, New Mexico. V. Felt by all, awakened and frightened
all in home. Some statements of slight damage to walls of homes, Bassinet shifted. Doors and
dishes rattled. At Bandelier National Forest (Santa Fe), IV, felt by several in home and by some
outdoors, awakened few. Also felt at Espanala where bed shook slightly.
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August 21: 20:05. Esterbrook, Wyo. IV. Felt by several and all slightly alarmed. Creak-
iémg ofbbuill;iing and rattling of loose objects heard by observer. Also felt 35 to 40 miles southwest of

sterbrook.

August 23: 20:02:05*. Boulder City, Nev. IV. Felt by many. Windows rattled.

August 28: 20:00. Medicine Bow, Wyo. IV. Felt by several. Buildings creaked, loose
objects rattled.

September 2: 04:45. Helmville, Mont. III. Reported by one rancher. Lasted 2 seconds.

September 2: 14:00 (asbout). Esterbrook, Wyo. Faint subterranean sounds heard by observer
in home and one person traveling toward Esterbrook from Glendo.

September 9: 02:30 and 02:45. Bonners Ferry, Idaho, and vicinity. IV. Press reported
shock felt by at least 25 persons in Bonners Ferry and vicinity. Several awakened. Several heard
rumbling and windows and dishes rattle. :

September 13: 10:45. Boulder City, Nev. IV. Felt by all in office, frightened few in com-
munity and Boulder powerplant. Windows and door rattled.

September 28: 13:00 and 13:30. Lehi, Utah. V. Press reported rumblings heard during
both shocks. Several telephone calls placed limits of tremor as far west as Saratoga and north to
Point of the Mountain. Floorlamps swayed and dishes broke according to several residents. Another
shock reported felt at 02:30 on the 29th.

Sggtember 30: 02:00. Boulder City, Nev. Reported as stronger than following shock at
22:24:27*, . .

September 30: 18:37:38* and 22:24:27*, Boulder City, Nev. Reported felt.

September 30: 23:25:32*. Boulder City, Nev. III. Felt by observer in home.

October 2: 21:12. Boulder powerplant control room, Boulder City, Nev. IV. Windows
rattled. Lasted 1 second.

October 3: 01:08. Boulder powerplant control room, Boulder City, Nev. IV. Felt by sev-
eral. Windows, doors, and furniture rattled.

October 7: 02:20. Reported felt over a small area of the border regions of southern Colorado
and northern New Mexico. Msaximum intensity V. Felt by, awakened, and frightened all in
Antonito, Colo., home. Windows, doors, and dishes rattled. Rocks and boulders dislodged. Awak-
ened all about 15 miles west of Antonito, where it was felt strongly at Osier. In Chamsa, N. Mex.,
many swakened. Small objects and chairs shifted, doors swung, and windows rattled. Felt by
several, awakened, and frightened few in Tres Piedras, N. Mex. Small objects shiftec. Windows,
dooorsﬁem}ld dishes rattled; house creaked. On No Aqua Peak, three cases of dynamite exploded on

ctober 7.

October 16: 14:19:03*, Boulder City, Nev. IV. Felt by many. Windows rattled.

October 17: 17:44:54*. Boulder City, Nev. IV. Felt by many.

October 17: 23:45:43*. Boulder City, Nev. IV. Felt by many.

October 18: 10:29:36*. Boulder City, Nev. 1V. Felt by many.

October 18: 12:55:10*. Boulder City and vicinity, Nev. V. Felt by all. Windows, doors,
and dishes rattled. Lasted about 8 seconds.

October 18: 13:08:47*, Boulder City, Nev. II. Felt by few.

October 18: 13:40:53*, Boulder City, Nev. IV, Felt by many.

October 18: 13:42:44*  Boulder City, Nev. IV. Felt by many.

October 18: 13:56:51*. Boulder City, Nev. IV. Felt by many.

October 18: 13:58:45*%. Boulder City, Nev, IV. Felt by many.

October 18: 18:52:28*. Boulder City, Nev. IV. Felt by many.

October 18: 23:45:22*%. Boulder City, Nev. II. Felt by few.

October 19: 04:29:36*. Boulder City, Nev. IV. Felt by many.

October 19: 04:30:00*. Boulder City, Nev. IV. Felt by many.

October 19: 08:01:02*%, Boulder City, Nev. II. Felt by few.

October 19: 17:56:07*. Boulder City, Nev. II. Felt by few.

October 20:° 00:26:39*. Boulder City, Nev. V. Felt by all and awakened few in community.
Windows, doors, and dishes rattled. Lasted 7 seconds.

October 20: 00:33:58*. Boulder City, Nev. IV. Felt by many.

October 20: 01:53:06*. Boulder City, Nev. IV. Felt by many.

October 20: 03:55:25*, Boulder City, Nev. 1I. Felt by few. Lasted 2 seconds.

October 22: 12:46:36*.. Epicenter 32° north, 113%° west, Arizona-Mexico border region, W.
Felt at Tucson, Ariz,

October 23: 21:19:48* Boulder City, Nev. II. Felt by few.

October 25: 17:52:34*  Boulder City, Nev. IV. Felt by many.

October 27: 02:35:05*. Hoover Dam powerplant, Boulder City, Nev. IV. Felt by several
in powerhouse. Windows rattled. Lasted 2 seconds.

October 31: 04:14:33* and 05:06:34*. Boulder City and Hoover Dam powerplant, Boulder
City, Nev. IV. Felt by many at Boulder City. At powerplant windows rattled, first shock lasted
2 seconds. Second shock lasted about 1 second.

November 1: 16:35:48* Boulder City, Nev. IV. Felt by many.

November 2: 05:18:02*, Boulder City and Hoover Dam, Nev. IV. Windows rattled, etc.

November 4: 23:18:38*, Boulder City, Nev. IV. Felt by many.

November 6: 13:05:10* Boulder City, Nev. IV. Felt by many.

November 24: 02:01:23*%. Boulder City, Nev. II. Felt by few.

November 27: 07:28:55%. Boulder City, Nev. III. Felt by several.

November 28: 18:34:15*% Boulder City and Hoover Dam, Nev. IV. Felt by many. Win-
dows rattled, etc,
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December 6: 19:49:38*. Boulder City, Nev. IV. Felt by many.
December 7: 01:20:13*. Boulder City, Nev. IV. Felt by many.
December 14: 00:58. Helena, Mont. II. Lasted 2 seconds.

CALIFORNIA AND WESTERN NEVADA

(120TH MERIDIAN OR PACIFIC STANDARD TIME)

‘}I;Ioggs.zul places are in Callfornia unless otherwise stated. The Bulletin of the Seismological Society of America 18 referred to
as the .

January 7: 22:34:28%. Epicenter 34°00’ north, 116°21’ west, Little San Bernardino Mountains,
P. V. Felt by all and awakened many in Hemet and Indio. Windows rattled. Trees, bushes
shaken moderately. Felt with intensity IV in Mecca, Palm Springs, and Thermal. Windows and
(Il.i:l!:es' éattled. Rocked buildings and startled sleepers in Palm Springs. Also felt at Mt. Helix and

eside. -

January 9: 21:32:00*. Epicenter 36°08’ north, 117°57’ west, near Haiwee, P. IV. TFelt by
several at South Haiwee Reservoir (8 miles north of Coso Junction). Building creaked and loose
objects rattled. Rumbling subterranean sounds accompanied shock. Also felt at Haiwee power-
house (Coso Junction).

January 10: 03:30:19*. Epicenter 40°05’ north, 120°47’ west, northeast.of Quincy, B. IV,
Felt by several, awakened few at Quincy. Windows rattled. Lasted about 10 seconds.

January 12: 04:28:16*. Epicenter 34°25" north, 119°25' west, east of Santa Barbara, P. IV,
Felt by several at Ojai. Buildings creaked and loose objects rattled.

January 27: 08:08:50*. Epicenter 33°37’ north, 117°05’ west, south of Winchester, P. III.
Felt by few at Hemet. One Sli%lt jolt preceded by considerable noise.

February 4: 10:25:37*. Epicenter 37°34’ north, 118°35’ west, Ownes River Gorge, P. III.
Felt by observer in home at Long Valley Dam (Bishop).

February 8: 09:40:28*. Epicenter 33°06’ north, 116°38’ west, P. V. Felt by all, frightened
few. At Alpine and Borrego Springs windows, doors, and dishes rattled. Few knicknacks and
pictures fell. Trees and bushes shaken slightly. Felt with intensity IV at Julian, Mesa Grande,
Ranchita, and Santa Ysabel. Also felt at Palomar Mountain and Warner Springs.

February 8: 12:50. San Francisco. ‘A slight earthquake was felt . . . in the Sunset Dis-
trict.”—(BSSA, April 1952.)

February 9: 00:43:30* (main shock), 00:54:46*, snd 11:44:25*% Epicenter 36°40’ north,
117°51’ west, northeast of Lone Pine, P, VI Press reported main shock in Lone Pine cracked one
building and caused plaster to fall in several homes. Sierra Cafe cracked halfway around and half-
way between ground and roof. Several shocks were felt for 5 days. Intensity V at Owenyo. Felt
by many, awakened all and frightened few in home. Windows, dishes, and doors rattled; walls
creaked. Intensity I to IV at Darwin Wash (about 6 miles of), Independence, Keeler, and Whitney
Portal.

February 10: 05:50:55*. Epicenter 33°35’ north, 119°11’ west, northwest of Santa Barbara
Island, P. Press reported a slight shock felt at Altadena, Los Angeles, and Pasadena.

February 12: 17:52:58*. Epicenter 33°36’ north, 118°37’ west, northwest of Catalina, P.
TIV. Press reported a slight shock shook southwestern Los Angeles, ana south bay areas, and Los
Angeles International Airport. Felt in Palos Verdes, Redondo Beach, and Manhattan Beach, where
windows and dishes rattled.

February 13: 06:05 and 08:35. Two slight shocks felt at Lone Pine.

February 13: 07:13:37*. Epicenter 32°52' north, 118°15’ west, east of San Clemente Island,
P. IV. Felt by many at Avalon, Balboa, Los Angeles, Los Angeles International Airport, and
San Pedro, where windows and doors rattled and hanging objects swung. Buildings creaked, loose
objects rattled.

February 13: 23:31:04* Epicenter 32°55’ north, 118°18’ west, northeast of San Clemente
Island, P. IV. Felt by observer in home and frightened few at Avalon where windows and doors
rattled. At San Pedro felt as sharp shock.

February 17: 04:36:58*. Epicenter 34°01’ north, 117°14’ west, south of Loma Linda, P. V.
Felt by and awakeneda many, frightened few. At Banning, Los Angeles, Perris, Redlands, and
Riverside, houses creaked and loose objects, windows, and doors rattlea. Recorded on instruments
at Beaumont Weather Bureau Office. Also felt by several at San Diego.

February 19: 13:27:15*%. Epicenter 36°34’ north, 118°14’ west, west of Lone Pine, P. Press
reported felt at Lone Pine.

February 28: 08:05:04*. Epicenter 36°58’ north, 118°02’ west, southeast of Tinemaha, P,
IV. Felt by several at Aberdeen and Fort Independence where windows, doors, and dishes rattled
and house creaked. Hanging objects swung.

March 3: 08:14:16*. Epicenter 33°29’ north, 117°40' west, P. III. Some at Inglewood and
Laguna Beach felt slight shock according to press.

March 4: 23:19. Corte Madera. III. Felt by observer in home. Lasted about 10 seconds.

March 6: 16:00 (about). Redding, IV. ‘‘Redding and the surrounding area were shaken . . .
by a sharp earthquake. Windows rattled, but there were no reports of damage.”—(BSSA, April

March 7: 15:25.7*. Epicenter probably near Wheeler Ridge. IV. Felt by several at Wheeler
Ridge. Lasted about 1 second.

March 7: (no time given). Reno, Nevada. ‘‘Residents of Reno felt a slight earthquake on
March 7. The shock was estimated to be centered ahout 12 miles from Reno.”—(BSSA, July 19562.)
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March 11: 23:30. Corte Madera. IIL. Felt by observer in home. Lasted about 20 seconds.

March 16: 14:11:02*, Epicenter 32°07’ north, 115°17’ west, Colorado River Delta, P. IIIL
Hanging objects swung at San Diego and reported felt at El Centro.

March 21: 23:45. Corte Madera. III. Felt by observerin home. Lasted about 10 seconds.

March 23: 05:36:13*. B. Manzanita Lake. V. Felt by all. Plaster slightly cracked.
Buildings creaked, objects disturbed, hanging objects swung.

April 17: 13:56:33*. Fpicenter 34°15’ north, 117°29’ west, near Cajon, P. Slight shock felt
at Riverside and San Bernardino. Weed seismograph operated at San Bernardino.

April 18: 20:37:02%. Epicenter 37°46’ north, 122°10’ west, near southeast Oakland, B, “A
brief but sharp earthquake struck east Oakland . . . shaking homes and startling residents of the
Diamond district.”—(BSSA, July 1952.)

April 24: 13:52:05%. Epicenter 35°38’ north, 118°18’ west, near Weldon, P. III. Felt in
home at Jawbone Aqueduct Station. Lasted about 4 seconds.

April 29: 22:05. Hollister (7 miles south of). Weak shock.

April 30: 23:00:18*. Epicenter 33°41’ north, 118°02’ west, near Huntington Beach, P. Felt
at Huntington Beach,

May 5: 06:10. Awakened all in home at Potter Valley and felt by, awakened many, frightened
few at Willits where windows rettled and frame cresked. Intensity IV at Calpella and Redwood
Valley where windows and dishes in drainer rattled.

May 6: 10:21:10%. Epicenter 41.0° north, 124.6° west, Crescent City, B. ‘‘An earthquake
was felt in Crescent City and Ferndale, . . .""—(BSSA, July 1952.)

11&:{&)' 6: 21:45. ontecito and Summerland. IV. Felt by all in home. Windows and doors
rattled.

May 9: 08:31:32*. Epicenter 39.4° north, 119.7° west, B. Moderate shock felt over approxi-
mately 3,000 square miles of northeastern California and western Nevada. Maximum intensity VI.

INTENSITY VI IN NEVADA:

Carson City.—Press reported the 70-year-old Capitol Building rolled with shock and two big
electric clocks stopped. New cracks appeared in four State buildings and chairs careened back and
forth. Shifted small objects and furnishings.

Virginia City.—Felt by and frightened many in community. Damage slight. Overturned
small objects. Knicknacks and plaster fell. Building creaked; windows, doors, and dishes rattled.

INTENsITY 1Iv: Applegate, Castle Creek, Colfax, Downieville, Doyle, Floriston, Foresthill,
Kyburz, Myers, Soda Springs, Tahoe City, Truckee, and Vinton,

INTENSITY IV IN NEvaDA: Fernley, Minden, Reno, Steamboat, and Stewart.

INTENSITY I To 111: Bijou, Chico, Homewood, Loyalton, and Sacramento.

INTENSITY I TO III IN NEVADA: Wadsworth.

Negative reports were received from 23 places in California and from 11 places in Nevada.

May 18: 03:52:58* Epicenter 37°53’ north, 122°12’ west, near Orinda, B. Shght shock felt
according to press.

May 26: 23:27:04*% Epicenter 33°21’ north, 116°24’ west, north of Borego, P. III. Felt
by several at Ensign Ranch. Moderately loud rumbling subterranean sounds heard for several
seconds before shock.

June 1: 03:45. Warm Springs. IV. Felt by several. Buildings creaked; loose objects
rattled. Wall pictures shook, disturbed objects observed.

June 5: 02:38:13*. Epicenter 33°17' north, 116°42’ west, near Warner Springs, P. V. Felt
by and awakened many, frightened few at San Diego. Venetian -blinds and windows rattled. Very
strong vertical movement. Intensity IV in Mt. Helix, Suncrest, and Valley Center (3 miles north-
east of), where buildings creaked and loose obhjects ratiled. At Suncrest vertical movement was
reported. Also felt at El Cajon, Lakeside, La Jolla, and Ramona.

lJ(;me 8: 20:15. Park Village. IV. Felt by three people. Building creaked, loose objects
rattled.

June 12: 05:45:42*  Epicenter 32°34' north, 117°16' west, off San Diego, P. V. Felt by
and awakened many at Del Mar. Felt by several and lasted about 15 seconds, III, at Coronado,
East San Diego, Mission Hills, Pacific Beach, and San Diego.

June 17: 10:19:31* Epicenter 37°37’ north, 118°40’ west, Owens River Gorge, P. IV.
Felt by several in home at Long Valley Dam. Windows rattled; frame creaked.

June 17: 21:00 (about). Point Argueilo Lifeboat Station. IV. Felt by several. Disturbed
objects observed byv several. Tables, chairs, beds, and dishes rattled.

July 10: 00:45:52%, Epicenter 33°55' north, 118°11’ west, near Clearwater, P. V. Awak-
ened and frightened many in southwest Los Angeles County communities. Tall buildings swayed
noticeably and many burglar alarms were set off in Los Angeles. Intensity V reported from Bell-
flower, Compton, Inglewood, Long Beach, Maywood, and Norwalk; IV from Alhambra, Huntington
Park, Montebello, and Seal Beach. Also felt in Bell, Culver City, East Los Angeles, Hidden Springs
Camp (near Mount Wilson), La Habra, Lynwood, Pasadena, San Fernando, and South Gate.

Negative reports were received from 14 places.

July 14: 12:15.2% Epicenter 32.6° north, 115.4° west, south of Imperial Valley, P. IV,
Brawley. Felt by manv. Windows and doors rattled.

July 21: 02:20. Oroville (about 1 mile north of). Disturbance recorded on rain-gage chart
at the Division of Forestry Headquarters at Thermalito.

July 21: 01:43:03*. Epicenter 35.0° north, 119.1° west. Toreshock of the Kern County earth-
quakes, P. Reported felt at some places.

July 21: 03:52:14%.  Epicenter 35°00’ north, 119°02’ west, about 26 miles south of Bakersfield,
P, Main shock of the Kern County series, and largest earthquake in the Unitea States since 1906.
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Felt over a land area of approximately 160,000 square miles. See map, page 16. Magnitude was 7.7.
Maximum intensity XI effects were observed in a very small area on the Southern Pacific Railroad
near Bealville. Urban area intensities, however, did not exceed VIII. Twelve persons were killed,
nine of the deaths occurring from the collapse of a brick wall in the town of Tehachapi; 18 persons
were hospitalized and several -hundred were given first-aid treatment. Damage estimates ranged
upward of $50 million.

In the vicinity of the White Wolf Fault along the lower slopes of Bear Mountsin there were many
surface ruptures, and near Caliente reinforced-concrete railroad tunnels were demolished. South of
Arvin concrete irrigation pipe systems were badly shattered, many fields required releveling, and
hundreds of electric power transformers fell from elevated platforms. Near Wheeler Ridge 10-inch
diameter steel lines were pulled apart and in one case telescoped 42 inches. At the Paloma Cycling
Plant fire caused by a broken gas line did several million dollars’ damage. At Arvin, Tehachapi, and
Bakersfield damage to well-designed and constructed buildings was slight, but old and poorly built
masonry and adobe buildings were cracked and many collapsed.

Reports of long-period wave effects were widespread. Water splashed from swimming pools in
the Los Angeles area and the taller buildings suffered superficial but costly damage. At Owens Lake,
100 miles from the epicenter, salt beds shifted and brine lines bent into S shapes. At Gerlach, Nev.,
a pendulum clock stopped. At Phoenix, Ariz., the shock was felt in upper stories of buildings, and at
Stirling City, Calif., a standing locomotive swayed.

One hundred eighty aftershocks of magnitude 4.0 and over were recoraed by the Seismological
Laboratory, California Institute of Technology, from July 21 to September 26. Hundreds of smaller
shocks were recorded. Forty-seven aftershocks of magnitude 4.0 and over occurred on the 21st, of
these 6 were of magnitude 5.0 and over.

July 21:

Origin time Epicenter Magnitude P.
04:02*%______________ 35.0° north, 119.0° west_______.______ 5.6
04:05:31*____________ 35.0° north, 119.0° west_____________ 6. 4
04:19:36*____________ 34°57' north, 118°52" west___________ 5.3
07:13:58*_______.____ 35°11 north, 118°39' west___._______ 5.1
09:42:44* ___________ 35°14’ north, 118°32’ west.._..__..___ 5.1
11:41:22%_ __________. 35°08’ north, 118°46" west___._______ 5.5

NOTE—Strong-motion seismograph records are described in detail in section entitled ‘‘Stropg-Motion Seismograph Results.””

Schools noted as (Old) and (New) were constructed before April 10, 1933, and after April 10,

1933, respectively, in accordance with provisions of the Field Act to resist lateral forces.
NTENSITY XI:

Observed in a square mile or less area on the Southern Pacific Railroad ¥ mile southeast of Beal-
ville in central Kern County. Reinforced-concrete tunnels with walls 18 inches thick were cracked,
twisted, and caved in. The distance between portals of 2 tunnels was shortened about 8 feet in 300
feet. Rails were shifted and bent into S-shaped curves. Damage estimated at $2 million.

INTENSITY 1X TO X:

Most of the intensities were observed at scattered locations within a sparsely populated belt
several miles wide from the epicenter across San Joaquin Valley below Arvin, and northeastward
along the lower slopes of Bear Mountain through the railroad damage area to above Tehachapi
Creek. In the valley the relatively flat, poorly consolidated alluvium was erratically cracked and
recontoured. At the Jones Ranch 3 miles southwest of Arvin ground cracks traversed and split the
concrete foundation of a home, causing partial collapse. Slumping was naticeable, cotton rows
were offset up to 12 inches, and pavement on Edison Road was crumpled for ¥ mile. At the Frick
Ranch southwest a mile, there was a similar zone of cracks through a yard, cottonfields, and a hay-
stack. Still further southwest near State Highway 166 there was another fracture area. Here several
10- and 12-inch steel oil lines, 3 feet below surface, were pulled apart, and 1 telescoped 42 inches.
Five miles north and 2 miles east of Wheeler Ridge on the Antelope Valley Potato Co. farm, water
wells caved in, earthen reservoirs were flattened, and a concrete floor slab split. At Buena Vista Lake
the resort operator reported 5-foot waves. Another report stated that portions of the east levee slumped
2 feet. Slumping and fissuring were prominent along certain parts of the Kern Island Canal. There
was extensive damage throughout the valley area below Arvin to irrigation systems constructed of
unreinforced concrete pipe. Many breaks occurred at mortar bands, line intersections, and stand-
pipes. Along the lower slopes of Bear Mountain from a point 4 miles east of Arvin to the vicinity
of the Old White Wolf headquarters, there was a series of northeastward-trending compression ridges
like giant mole tracks. Near the ranch headquarters the comnpression features were subordinate to
cracking that ran north crossing both the Bear Mountain Road and U. S. Highway 466. On line
with the compression ridge series, severe cracking was evident from the Bealville turnoff at Highway
466 northeastward to above the railroad damage area. About 2.2 miles due east of Caliente there was
a large crack, 59 inches at the widest point, with a vertical displacement of over 2 feet. At the Rogers
Ranch headquarters on the south side of Highway 466 across from the Bealville turnoff, an east-
west access road was vertically displaced several feet, eracks ran through an ancient wooden barn
splitting the concrete floor, and a spring ceased to flow. Nearby framehouses and the owner’s brick
home were little damaged. Fill sections in the mountainous area long Highway 466 settled from a
few inches to over a foot and at many places the pavement was cracked and wrinkled.

In the mountain areas surrounding the epicentral region, effects were similar. Landslides of
loose material occurred in Caliente, Sand, Sveamore, Tejon, and other canyons. In Grapevine
Canyon, large boulders, one the size of an automobile, were dislodged from steep hillsides. There
were many rockfalls on the highway along the Ridge Route. A large landslide blocked U. 8. High-
way 99 temporarily at a point 8 miles south of Gorman. It was reported that in Sec. 34, TN, R256W,
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cracks 18 inches wide and 20 feet deep were found and that huge boulders were moved as much as
3 feet. At the Kern River powerhouse, about 10 miles northeast of Bakersfield, at the bottom of
Kern Canyon, boulders fell from both sides of the steep canyon walls, breaking watergates, sections
of the concrete dam, roofs, waterlines, and sewers. A power-transmission line was knocked down,
and a walkway over the river destroyed. On State Highway 178 from 10 miles east of Bakersfield
to Bodfish, there were many slide areas, with rocks from pebble size to truck size on the road. This
road was closed for weeks due to continued sliding caused by heavy aftershocks.

Outside the central region there was one small area of intensity X. At the southern end of
Owens Lake, over 100 miles from the epicenter, salt beds were piled in windrows running in an east-
west direction, 18 inches high and 75 feet apart. Two-inch-diameter sample pipes driven into the salt
beds 4 to 6 feet were badly bent. Six wells, consisting of outer caissons 20 feet in diameter and 8 feet
high with 4 feet in the salt beds, were shaken down and in most cases submerged. Fifteen hundred
feet of 12-inch brine line supported on piling 3 feet above surface was shaken off supports and several
welds fractured. .

INTENSITY VIII:

Arvin and vicinity.—One death from burns when stove blew up. Lime-mortared brick walls of
old buildings in two-block business area extensively damaged and partially collapsed. Wood frame
buildings and reinforced buildings of other materials appeared to have sustained slight to no damage.
A second-story wall of the (New) Arvin High School adprflinistration building was fractured. An ele-
vated steel water-storage tank at the school was strained but did not fall. Press reported three city
water mains broke. Electric and gas service disrupted. Electric power transformers fell. In the
railroad yards an empty railway boxcar was overturned by impact of another car which was moved
on track by force of shock. Loose boxcars in yard rolled around. Upset stacks of shipping boxes
in freight yards. Heavy objects, such as refrigerators, stoves, etc., were moved and much furniture
overturned. Fluorescent lights and other ceiling light fixtures fell. People reported it was very
difficult to maintain balance. Sharp aftershocks were reported felt at 04:10, 04:20, and 05:00. Strong
after shock at 07:20 caused additional damage to buildings. About 4% miles northeast of Arvin an
800-foot water well ceased to flow; pump appeared undamaged. Two miles south of Arvin a 60-horse-
power motor and pumphead on water well was uplifted 18 inches without apparent settlement of
ground; a week later the water flow failed. In the area 5 miles south of Arvin an old frame residence
was off foundation and showed stucco cracks. Light fixtures were broken and heavy machinery over-
turned. About one-third of the transformers were down in this area. These elevated pole transformers were
not anchored to the platforms. Collapse of wood-supported farm water tanks and overthrown baled
hay frequent in this area. About a mile farther south, steel-supported farm water tanks suffered
considerable damage. Some ground cracking, fallen chimneys and plaster, broken windows and
dishes, fallen household objects, were generally reported from Arvin and vicinity.

Bakersfield.—Press reported several persons injured. One observer reported it was extremely
difficult to walk as floor was weaving up and down. Three large water tanks collapsed. Walls of
several downtown stores severely cracked, brick facades fell, and many plateglass windows broken.
The city hall, courthouse, and the Kern County General Hospital were severely cracked. Several
(O1d) schools extensively damaged. Approximately 500 house connection lines (electric) broken.
Much merchandise thrown to floor in stores. Household objects and furniture overturned in homes,
cracked chimneys, broken windows, plaster cracked and fell. . Many aftershocks felt.

Bakersfield (5 miles south of).—Man was thrown to floor upon attempting to walk. Refrigerator
moved 4 inches. Large exterior cracks in garage and garage door jammed. %‘Iouse cracked severely
both inside and outside, one exterior crack all the way across back of house. All concrete retaining
walls around flowerbeds cracked. House across the street from this location had 4-inch crack in
cement driveway and across lawn. Everyone on this block of 10 houses reported their houses had
interior cracks. Observer counted 43 aftershocks on the 21st, with a hard one about 20 minutes
after the main shock.

Bakersfield (north of, in Sec. 1, T28S, R27E).— Water tank (55,000 bbl.) bulged 214 to 3 feet on
north rim. Looked like it had been hit with large sledgehammer. Definite water slosh.

Caliente—Felt by, awakened, and frightened all in community. Damage considerable. Water
tank (about 20 by 20 feet and set about 5 feet off ground) collapsed. Water sloshed out of another
tank and dented top of new automobile 6 inches. Outlet pipe on this tank broke and escaping water
prevented people in trailer next to tank from opening the trailer door. The Caliente School (New)
had minor amount of plaster damage. Suspended ceiling heaters swung enough to break vent con-
nections. Ground surface around school cracked extensively. Locomotive swayed. Books, pictures,
and plaster fell.

Caliente (3 miles east of).—Felt by, awakened, and frightened all in home. Knickknacks and books
fell, dishes broken, ground cracked, piano moved 2 feet. Slight damage to wood.

California Institution for Women (about 10 miles west of Tehachapr).—Extensive damage, neces-
sitating evacuation of inmates. One-story brick guardhouses at the main gate did not appear to be
damaged. Furnishings and dishes within the buildings were widely scattered. Some furniture
was overturned and broken. Near the prison, leaning telephone poles and ¥-inch ground cracks were
seen. A number of 20-foot-high, 15,000-gallon private water tanks in this area were destroyed.
Inspection of the tanks showed considerable dry rot, inadequate bracing, and ineffective anchoring
to the foundations.

Camp Scheideck (about 10 miles north of Wheeler Springs).—Cracked ground around trees. Reyes
Creek, running through this property, appeared muddy all day and increased in flow about one-
third. Damage slight to brick. Shifted small and large objects, including juke box.

Cantil.—Plaster, windows, walls, chimneys, and ground cracked. Knickknacks, books, pictures,
plaster, and walls fell. ILarge pumping water wells pumped very muddy water for several hours
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after shock. Well at the Cantil School pumped muddy water until July 26. Well at the Wagon
Wheel Cafe (junction of Highway 6 and Randsburg County road) went completely dry. This well
had about 70 feet of water in the casing before shock. Artesian wells on several ranches (next to
Kane Dry Lake) report 8 great increase in water flow.

Comanche Point (west end).—Ground crack 3 or 4 inches wide, with the west or valley side dropged
6 to 8 inches relative to the east side. The length of the zone is about ¥%-mile striking NE-SW.
About % mile south of Comanche Point Road at start of mountain foothills, adobe and concrete
house and barn had many cracks; some adobe bricks fell. Pipes in field cracked in numerous places.
Some canned food fell. Spring increased in flow from % pipe to more than a full pipe. Several
new springs formed south in foothills, On Comanche Point Road, about 1,000 feet of concrete pipe
was cracked. Reservoir cracked and pump fell into reservoir. Water level lowered a few feet.
Shifted barn a few inches and moved haystack piled in bales. Hot-water tank damaged, outside
plaster damaged, and all dishes broken. In this area springs which had been dry or running only a
trickle increased enough to cause a small runoff across road.

Cummings Valley area—Motion so strong observer could not get out of bed. Damage great to
masonry and adobe. North of the Women’s Institution, about 1% miles, ground was cracked,
chimneys and two adobe walls fell, furniture overturned. The Cummings Valley School, a small
poorly constructed building, reportedly built in 1910, was a total loss. South of the school, in Sec.
36, T328, R31E, house moved 4 inches off foundation and pipes broke under house. Banks of water
reservoir sank 3 feet on northeast side and there were many cracks. Irrigation pipes in the Cummings
Valley were split and cracked. Shifted everything in house, overturned and broke furniture, broke
dishes and windows, cracked plaster, walls, and ground. Plaster, walls, and chimneys fell.

Cuyama area (south)—Many springs began flowing in TSN, R22W. At the Wegis Ranch,
T7N, R22W, water started flowing more than double. Ground cracks in barnyard. South of this
ranch, water flowed from a crack 12 inches wide, and a spring dry for 5 years became full of water.

tlenville and vicinity.—At the Austin Cafe a well with 14 feet of water went dry. Well 1 mile
south went dry and another % mile north was cut down to about one-half its former flow. About 3
miles from Glenville (on way to Kernville), spring flow increased. About 3 miles from Glenville
(toward Woody), spring increased from trickle to & stream.

Goleta (Lane’s Ranch).—Press reported ‘“The main deep water well on Lane’s Ranch had gone
dry and he was about to spend $5,000 digging a new one when the temblor shook the earth. The
next day the old well gushed water as it did 20 years ago.” In Goleta the shock awakened all. Some
plaster, windows, and walls cracked. Some dishes, windows, and funiture broken. Damage slight.

Grapevine.—Four Eeople seriously injured. People intensely frightened and all said it was
impossible to stand. xtensive ground cracks seemed to follow the contours of the hills, many
small slides and slumping on hillsides. Motel-style adobe brick dormitory collapsed completely,
trapping the occupants. Oil storage tanks emptied when fittings broke off. One break in old 10-
inch oil line.  Oil sloshed from tanks ENE.-WSW. Along a fence line, running approximately N.-S.,
that followed the edge of a hillside, the 4 x 4 posts were atlernately driven into and lifted from the
ground as much as 12 inches. Five miles south of Grapevine a 10-inch steel water-supply line broke
and telescoped.

Kern County otl well damage—Several hundred of the 13,000 producing wells in Kern County
were affected:

Coolinga: Wells sanded, variation noted in daily production and in casing gas pressure.

Coles Levee: One well produced mud through corroded casing.

Edison: Increase of water in wells.

West Edison: Gas pressure increased in 25 wells. Production below normal.

Elk Hills: Thirty wells sanded.

Fruitvale: Wells on edge lost production; center wells gained in gas pressure. Returned to
normal in a few days.

Kern River: Seventy-five wells sanded.

Lost Hills: Wells sanded, variation noted in daily production and in casing gas pressure.

Midway Sunset: Several wells went to water due to failure of water shutoff.

Mountain View: One well, tubing sprung couplings; a new 4,500-foot well reported to have
collapsed liner. Also surface damage to line and tank connections.

South Belridge: Wells sanded.

Paloma Cycling Plant: Damage from fire, estimated at approximately $3 million, was
caused when broken gas lines were ignited. Two tanks (2,500 bbl.) of butane knocked over.
Two large pressure absorbers had stretched anchor bolts. Untied pipe support moved. Turn-
buckles broke on a spherical tank, column failed, line broke, causing fire. Horizontal storage
tanks (2,500 bbl.) well anchored at one end, had pin support sheared laterally. Buckled top
row of plate on condensate tanks and sloshed oil. Cast-steel foot plates on cooling tower cracked
through; tower moved west. Settlement of soil over buried conduits and lines. At the Paloma
fSiubsta,tilcm damage was negligible. Minor shifting of transformers and scorching due to the

re in plant.

Kern County pole transformer damage.—About 700 electric power transformers at 269 locations
thrown from elevated platforms. These transformers were not anchored to platforms and weighed
iabgut 1,000 pounds each. This type of damage was particularly noticeable in the Arvin-Wheeler
Ridge area.

Lytle Creek (Fontana region).—Press reported Fontana’s water supply was greatly increased
when the shocks freed underground springs along the north fork of Lytle Creck. Water-company
officials reported the flow was increased by 630 gallons per minute.

288293——54——4
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) I\)Ian'copa Road (Slate Route 166).—Some well failures reported on this road. (Locations not
iven.
g Miracle Hot Springs—Frightened all. Miracle Hot Springs went dry during the first shock,
but resumed flow during the later shocks. Temperature of water seemed hotter. Many rockslides
in canyon. Small objects and furniture overturned. Democrat Springs (about 10 miles southwest
of Miracle Hot Springs) went completely dry.

Shafter School (about 5 miles south of Greenfield).—(Old) Concrete wall fractured; partitions,
floors, and roof badly damaged. Must be abandoned. One corner and ground settled about 8
inches. School traversed by the rift.

Tehachapi.—Ten killed; 38 hospitalized; several hundred given first-aid treatment: nearly all
panic stricken. Approximately 21 old buildings of brick, mortar and rubble masonry, in the business
district, were completely destroyed, others extensively damaged and condemned. Three adobe
dwellings and 2 frame dwellings (50 years old) totally destroyed. In general, wood frame dwellings
and other business buildings of newer construction suffered only slight to moderate damage, consisting
mostly of cracked plaster, walls, and fallen chimneys. A railroad water tank collapsed and an ele-
vated steel water tank damaged. Numerous reports of overturned and broken furniture, broken
windows and dishes. School damage consisted principally of plaster cracking and spalling, with some
broken windows. Roofing in one unit cracked sufficiently to cause leaks. Shop equipment over-
turned. Numerous cracks in the surface of the Tehachapi Elementary School grounds. At other
places in Tehachapi some small ground cracks were noted.

Tehachapi (west of, Culatrack Ranch). One spring dried up. One framehouse with wood interior
and wood roof caved in. One framehouse had cracked plaster and fallen chimney.

Tehachapi (3 miles west of).—About 1 mile of telephone lines down or leaning along road.

Tehachkapi (8 miles north of).—Crack in county road.

Tehachapi (in area few miles south and east of).—Front of adobe farmhouse partially collapsed;
chimney down. Cement irrigation pipe snapped in several places. Only pipes full of water cracked.
Knocked down transformers. Few brick chimneys fell from farmhouses. One farmhouse had
chimney down, stone walls cracked, and dirt walls in basement down. An adobe hut had all walls
par't'iau}';' or completely down.

Tehachapt to Arvin Road.—Practically all fills on highway embankments showed consolidation
and slipping on the road between Tehachapi to Arvin. Some 20 fills had settled from 3 to 12 inches,
and few were entirely displaced.

Tehachapi (6 miles north of, on U. S. Highway 466).—Rock slides at this locality and about 2
miles on farther north.

Tehachapt (2 miles north of, on U. S. Highway 466) .—Highway overpass moderately damaged.

Tejon Ranch headquarters (11 miles east of Wheeler Ridge on El Paso Creek).—Buildings are almost
entirely massive adobe brick and stone, some over 100 years old. Toppled chimneys, collapsed fire-
places, wholesale fall of plaster, destruction of some furniture (due to collapse of stone fireplaces),
cracked walls, especially around doors and windows. Overturning of such heavy articles as book-
cases and overstuffed chairs: shifting of refrigerators and beds. Rotated 1 automobile approximately
45°. El Paso Creek, dry in the vicinity of the ranch headquarters, flowed 2,000 gallons after the
shock. One mile east of Tejon Ranch headquarters a 40-foot pole with 3 fixed transformers on the
crossarm was pulled or thrown completely out of the ground without breaking the wires.

Tejon Indian Village (about 4 miles west of Cummings Mountain, and approzimately 16 miles east
of Wheeler Ridge, in Tejon Canyon).—Evidence of extensive sliding and many cracks; earthslumps
noticed on the hillsides. Damage severe to adobe-brick houses. Several collapsed.

Wheeler Hot Springs.—Press reported Sulphur Springs increased in flow. Campers in the moun-
tains reported small streams which were dry on previous Sunday were flowing within hours.

Wheeler Ridge.—Buildings were mainly cafes and cabins of stone and wood frame construction
in generally poor repair. Main damage resulted from overturning of such heavy articles of furni-
ture as a bar, storage cabinets, refrigerators, and emptying of shelves in homes, restaurants, and
stores, with so much breakage as to cause temporary closing of business. One stone wall not firmly.
attached to building fell and adobe-brick building at north end of town badly cracked throughout.
Parked automobiles, in gear, moved distances up to 6 feet. Railroad boxcar, used for storage and
mounted on wooden blocks and tree stumps, moved. Hairline cracks were noticed in all of surround-
it}]lg fields. People reportea being literally thrown from beds and all unable to stand during the main
shock.

Wheeler Ridge (1.5 miles south of, Rose pumping station).—Connecting pipes and fittings between
boilers and pumps were torn loose. Pump bases slightly cracked; heater tanks shifted slightly;
cracks appeared in ground where pipes entered. Two out of five small wood framehouses in & row
shifted and toppled off blocks and were shambles. In one case porch separated from rest of house.
Near the houses there were intermittent ground cracks, running the length of the 5 houses, the longest
about 35 feet and % inch wide.

Wheeler Ridge (3 miles north of).—Three farm water tanks thrown down.

Wheeler Ridge (northwest of, about 4 miles west of U. S. Highway 99 and Staie Highway 166).—O0il
storage tanks on steel supports thrown over.

Wheeler Ridge (3% mile south of).—Frame building shifted off foundation.

Wheeler Ridge PG&E Substation (few miles north of Wheeler Ridge on east side of U. S. Highway
99).—Transformers (70 kv.) moved south into legs of transformer structure and east in varving degrees.
Cast-iron clip on footing of 70 kv. oil circuit breaker failed. Failure possible due to uplift. Storage
battery rack in substation moved around but not damaged.
it H'heelgrlgidge Road (at point 5.4 miles south of Bear Mountain Road).—LE~W cracks across road:
ittle into ficld.
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Woody (Sec. 84, T25S, R29E, and Sec. 3, T26S, R29E).—Tank walls on the spring badly cracked
gn;i brol}(len flow nearly shut off. Later shocks opened it again and flow is equal to if not greater than

efore shock.

Woody.—Felt by and awakened all in community: frightened many. Well in back of and at fire
station lost, then came back after shock. Some springs flowing only a drip before shock began flowing
as much as a 2-inch pipe after. Water supply and springs milky. Knickknacks, books, and pictures
fell; dishes and vases broke. About 2 miles from Woody, septic tank pipe drainage damaged, few
bottles fell, and small articles moved. About 1 mile south of Woody, observer ran outside with
children. Animals disturbed and noisy before shock. Second shock seemed to move house, but no
damage. Rumblings came from the direction of the mountains 10 to 12 seconds before shocks are felt.

INTENSITY VII:

Alpaugh.—Very severe shock. Awakened and frightened all. Trees, bushes shaken strongly.
Plaster cracked: dishes broken. Water sloshed from irrigation ditches and canals.

Bealville—Chimney broken at railway station.

Bena, near.—Horse and cattle knocked off feet.

Beverly Hills and Bel-Air.—Press reported huge cracks and buckled walls in swimming pools.
Water from swimming pools sloshed over gardens and into homes.

Buittonwillow.—Felt by, awakened, and frightened all in community. The Buttonwillow School
(Old) considerably damaged throughout. Unfit for use. Plaster, windows, walls, chimneys, and
ground cracked. Small objects and furniture overturned. Dishes, windows, and furniture broken.
Damage slight.

Castaic.—Felt by and awakened all; frightened many. Press reported large gas main broken.
Trees, bushes shaken strongly. Dishes broken. Damage slight.

Cuyama.—Severe shock. Felt by and awakened all; frightened many. Severe damage to
merchandise in stores. Power and telephone service disrupted. Furniture overturned and broken:
dishes broken. Chimneys twisted and fell. Trucks and cars moved as much as 8 inches. Small
gssgéesoin ground. Distinct shocks of decreasing intensity felt at 04:02, 04:06, 04:12, 04:18, 04:25,

4: 4:40.

Corcoran.—Felt by and awakened all in community ; frightened many. Water sloshed from swim-
ming pools and canals of the Corcoran irrigation district over the banks. Water stage recorders on
streams and canals in the Corcoran region showed fluctuations from 0.05 to_ 0.15 foot.

Compton.—Felt by and awakened all; frightened many. Trees, bushes shaken strongly. Small
objects overturned. Furnishings shifted. Light fixtures shaken from ceiling of business office.

Di Giorgio School District (2 miles east and 1 mile north of Arvin).—The auditorium (Old) with
offices, storage space, boys’ and girls’ lavatories in nonreinforced brick structure abandoned. Brick
chimney collapsed and wall moved out.

. Di Géorgio Road (about 2.5 miles south of U. 8. Highway 99) —Slight sag in roadbed. No cracks
along road.
. Ezxeter—Felt by and awakened all; frightened many. Trees, bushes shaken strongly. Windows
plaster, walls, and chimneys cracked. Damage slight to brick. Press reported post office showed
minor damage; ceiling pulled away from north wall about 1 inch and cracks at new addition. Mer-
chandise thrown. Trailer rolled back and forth. Minor leaks in pipelines.

Fairfax School (8 miles west of Edison) (Old).—Appeared to withstand first shock but started
to fail during July 29 aftershock. Failure was progressive thereafter, with collapse at many places.
Pottery turntable overturned.

Fellows.—Felt by, awakened, and freightened all in community. Upright piano moved about 1
inch. Frame walls ‘‘danced.”” Knickknacks, books, and pictures fell. Plaster and walls cracked;
roof damaged. Windows and dishes broken. Damage considerable.

Fellows—(Sec. 6, T32S, R23E) —Felt by and awakened all; freightened many. Knickknacks
fell and heavy light fixture fell at first part of shock. Dishes broken. House shifted northeast on
foundation % inch and sewer connection broke at ground level on southwest side of house. Production
tanks sloshed contents out on N-S sides.

Fillmore—Felt by, awakened, and frightened all. Trees, bushes shaken strongly. Few dishes
broken. Plaster and few walls fell. Transformer knocked down. Damage slight to brick and con-
crete. Press reported bricks fell from firewall and damage limited to powerlines, cracks in buildings,
and broken merchandise. Intermittent shocks to 05:26; one at 06:00.

Fort Tejon (4 miles northuwest of Lebec). Adobe brick buildings in various stages of collapse and
restoration. Some walls and partially restored buildings (unreinforced) badly damaged. Chimneys
damaged; adobe building collapsed. At the El Tejon School (New) some clay roof tiles loosened but
attaching wires prevented any from falling; some acoustical ceiling tile fell. Some cracking at con-
struction joint in one wall where addition was constructed.

Frazier Park.—Felt by, awakened, and frightened all. Trees, bushes shaken strongly. Fur-
niture overturned and broken. Chimneys twisted and fell. Plaster, walls, and ground cracked.
Windows and dishes broken. Damage considerable to brick and masonry. *Tremors continuing at
intervals up to present time, 7-22-52.”

Glendale—Felt by, awakened, and frightened all in community. Trees, bushes shaken strongly.
Furniture overturned. Windows and dishes broken. Plaster, fixtures, and walls fell. Press reported
heaviest damage was to Presbyterian Church. Cornice fell from drugstore. Many burglar alarms
set off. Wall bed collapsed on occupants. Damage considerable to brick and masonry. Faint shocks
fell at 04:05 and 04:08, and for several days.

Gorman.—Felt by and awakened all; frightened many. Trees, bushes shaken strongly. Plaster,
windows, walls, chimneys, and ground cracked. Knickknacks, books, pictures, plaster, and walls
fell. Dishes, windows, and furniture broken. Chimneys twisted and fell. Damage considerable.
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Hollywood.—Press reported a 2%-foot crack in pavement of street. Plateglass windows broken.

Johnsondale —Fell by and awakened all; frightened many. Trees, bushes, shaken strongly. Knick-
knacks fell; chimneys twisted and fell. Dishes broken. Damage slight to brick. ‘Light shocks felt
until this writing, 7-25-52.” .

Hanford —Felt by, awakened, and frightened many. Some found it difficult to stand. Buildings
and trees swayed visibly. Chimneys cracked, knickknacks and plaster fell. Press reported a stone
chimney collapsed, few minor leaks in water mains, all swimming pools sloshed water, and bells rang.

Keene—Awakened and frightened all in community. Trees, bushes shaken strongly. Plaster,
windows, and walls cracked. Knickknacks, books, pictures, walls, and chimneys fell (about 20 per
cent of chimneys damaged). Windows and dishes broken; reinforced concrete block house cracked.
Glass block trim in cafe shifted. Water level in well changed. Damage moderate. At Stonybrook
Retreat near Keene it was difficult to stand. All patients evacuated immediately. Strong shocks
continued for several days.

Lake Hughes.—Felt by and awakened all; frightened many. Trees, bushes shaken strongly.
Knickknacks fell; chimneys twisted and fell. Dishes broken. Damage slight.

Lakeside Union School (about 4 miles south of Old River, east of Buena Visia Lake) (New).—Asa
" result of an 8-inch shift in tanks and piping, some of the short steel angle legs of the filter supports
failed. Bookcases not altached to walls toppled and literally covered floor of entire room.

Lakeview P. G. & E. Substation (near Old River Road a few miles north of State Highway 166) —
Damage negligible with slight movement of transformers and capacitor structure. Fence buckled due
to ground crack. Foundalion for substation building showed some movement. Ground around
foundation cracked and disturbed.

Lamont.—Felt by and awakened all; frightened many. Trees, bushes shaken strongly. Knick-
knacks, books, pictures, and plaster fell. Dishes broken; furniture overturned and broken. All
contents of refrigerator fell out on floor and was broken. Outer tier of brick fell from face of old stone
building and some chimneys fell.

Lancaster—Press reported damage to water towers and tanks. Windows broken in many down-
town stores. Telephone lines and powerlines down at several outlying ranches. Water sloshed in
elevated tank. Deep well pump out of commission. Street lamps swayed.

Lebec—Felt by, awakened, and frightened all in community. V{;ry difficult to move about.
Trees, bushes shaken strongly. No damage to well-built structures such as new Kern County fire-
house. Stoves, beds, and refrigerators shifted. Large-scale breakage of dishes, bric-a-brac, and other
fallen objects. Windows broken. Some chimneys fell; much fallen plaster in hotel. Cracked columns
and along the roof line of large stone garage.

Lorraine.—Felt by, awakened, and frightened all in community. Plaster, windows, walls, chim-
neys, and ground cracked. Knickknacks, books, and pictures fell. Dishes and windows broken.
Twisted chimneys. Damage considerable to brick.

Los Angeles—Maoderate but costly damage of cracked partition walls, cracked and fallen plaster;
broken plateglass windows occurred to some multistory buildings. Bricks fell from firewalls and para-
pets and some lighting fixtures fell, especially fluorescent light tubing in one building. Sixty-eighf
earthquake-operated gas shutoff valves in schools of the Los Angeles School District were operated.
Hanging space heaters broke gas lines in industrial installation. Excess flow valves operated. Numer-
ous power disruptions, scores cf burglar alarms set off, and church bells rang. Press reported several
wgre injured in Los Angeles County. Aftershocks felt 04:00, 04:07, and 04:08 mild, 04:20, 05:00,
06:00, 07:30.

McFarland —Felt by and awakened all in community. Knickknacks and pictures fell. Plaster,
windows, walls, and chimneys cracked slightly. At the MecFarland Union School (Old) 10 regular
classrooms, 1 kindergarten, and 1 musicroom may have to be abandoned. Old cracks opened up and
wall failures resulted. Walls pulled away from roof framing but did not collapse.

Magunden Substation (5 miles east of Bakersfield.)—Twenty-five old-type insulators broken.
Disconnected switches damaged—misalinement. Old circuitl breakers leaked. Welds broke loose on
anchor plates on transformer banks.

Maricopa.—Nearly all old masonry buildings seriously damaged, some condemned. A 100,000-
gallon water tank suffered damage to tops of foundation piers and had stretched anchor bolts. Mari-
copa Unified (Elementary and High School) (Old) damaged. High-school units slightly damaged;
elementary units considerably damaged.

Midway Steam Plant, P. G. & E. (near Buttonwillow).—Several windows broken. West partition
wall in control room so badly cracked that it had to be replaced, one horizontal crack full length of
wall (6 inches) about 4 feet above the floorline. The crack opened up and spalled so that one could
see through the wall. Wall apparently nonreinforced. Ten-thousand-gallon elevated water tank
collapsed and fell toward the cast.

Monolith.—Felt by, awakened, and frightened all in community. Trees, bushes shaken strongly.
Plaster, windows, walls, chimneys, and ground cracked. Knickknacks, books, pictures, and plaster
fell. Dishes and windows broken; furniture in frame houses broken. Chimneys fell. At Monolith
Portland Cement plant one 30-year-old chimney damaged at the 110-foot level, one reinforced concrete
building cracked, several jack shafts on mills in misalinement. East of Monclith a cement blockhouse
cracked and chimney fell. At the .lonolith substation plaster cracked and two chimneys damaged.

Monrovia—The 50-year-old city hall severely cracked. Part of the Masonic Temple’s chimney
fell. Parked car rolled into house. Flashes from electric transformers all over city.

Mount Pinos (in public park on top of mountain).—Awakened all and frightened many. Trees,
bushes shaken strongly. Furniture overturned; knickknacks, books, pictures, and plaster fell;
chimneys twisted and fell. Plaster, windows, walls, chimneys, and ground cracked. Dishes broken.

Newhall —Press reported a 12-inch gas line broken near the city limits.
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North Hollywood.—Felt by, awakened, and frightened all. Trees, bushes shaken strongly.
Plaster, windows, walls, and chimneys cracked. Knickknacks, books, pictures, and plaster fell.
Windows and dishes broken. Much water sloshed from swimming pools. Burglar alarms set off.
Many transformers out, some sections without lights for several hours. File drawers in cabinet opened.
One buijlding had large exterior and interior cracks, some extending through the walls. Damage
confined mostly to plateglass windows in stores. Minor shock at 04:03, and lesser shocks at 5-minute
intervals until 04:30.

Norris School District (6 miles west and 3 miles north of Bakersfield) (Old).—Braces on roof and
ceiling of auditorium shaken loose. Brick chimney sheared off.

ak Creek Pass (5 miles south of Monolith and Y% mile past Pioneer Monument).—Indications of
minor motion along a dropped fault bloc of the Garlock Fault, a secondary event along a sag pond.

Oildale.—Felt by, awakened, and frightened all. The Standard School (Old) had large cracks
in three masonry arches; brick chimney sheared off. One wooden tank damaged and had to be
replaced. Trees, bushes shaken strongly. Furniture overturned. Plaster, windows, walls, and
chimneys cracked. Windows and dishes broken; glass goods in all stores toppled and broke.

Ojai.—Felt by and awakened all; frightened many. Slight sloughing along highway cuts.
Damage slight to brick and masonry. Visible swaying of trees. Water in large outdoor tank sloshed
over. Desk moved 5 inches northwest. Plaster and knickknacks fell. Dishes broken. All power
off. Many aftershocks felt on 21st and for several days afterward.

Old River Road and Copus Road.—At corner of Old River Road and Copus Road there were
cracks running perpendicuar to road N-S.

Old River Substation, PG&E (about 10 miles east of Buena V7ista Lake).—Transformers (70 kv. to
12 kv.) shifted to edge of foundation and tipped but did not fall. Auto transformer structure bent at
top of concrete and flat diagonals buckled.

Oznard.—Felt by and awakened all; many alarmed and ran outdoors. Considerable damage to
American Crystal Sugar factory; brick parapets at east and west sides of factory fell; large brick
tunnel for carrying gases to smokestacks collapsed. Workman injured by falling brick. Masonic
Temple lost ornamental plaster from top and corner tower cracked. Damage slight to chimneys,
tile roofs, etec. Visible swaying of trees and poles. Plaster, windows, walls, and chimneys cracked.
Dishes and windows broken. Transformers and circuit breakers out.

Pasadena.—Felt by and awakened all; fri%htened many. Press estimated damage in Pasadena
was about $20,000. Thirty-foot section of brick parapet on 2-story building collapsed. Store
windows cracked and other minor damage. Church bells rang.

Pattiway (Sec. 19, TI0N, R23W).—Felt by all. Top row of chimney bricks and plaster on top of
adobe and under rafter fell; book and alarm clock fell. Moved piano 2 inches northwest. Visible
swaying of buildings and trees. Shock felt at 03:57 and several later.

Porterville.—Felt by and awakened all; frightened many. Press reported part of the auditorium
of the Porterville Union High School condemned, portions of the parapet on the east and west sides
damaged and old cracks widened. Foundation of shoestore and wall of laundry building eracked.
Measurement of city bench marks after earthquake showed movement. Many older-type brick
buildings had firewalls cracked and floors damaged. Dishes and windows broken. Chimneys
twisted and fell; plaster fell.

Posey.—Felt by, awakened, and frightened all in community. Broke dishes; furniture over-
turned. Ground cracked.

Redondo Beach.—Awakened all in community. Press reported 4 large lighting fixtures, weighing
40 pounds each, fell from ceiling of city hall. Shocks felt at 03:58, 04:03, and 04:08.

San Bernard Substation, PG & E (few miles northeast of Wheeler Ridge).—Unanchored transformers
shifted on foundation 3 feet south. oor forced open by air circuit breaker (on wheels) which landed
on the ground.

San Dims.—Felt by and awakened all; frightened many. Chimney fell from old house. Trees,
bushes shaken strongly. Furniture overturned; knickknacks, books, pictures, and plaster fell.

Santa Barbara.—Awakened all in community. A number of buildings were damaged, many located
on State Street. Some suffered severe plaster and masonry cracks. Several firewalls fell on adjoining
buildings, damaging the roofs. Some walls must be replaced. Many plateglass windows broken.
Chimneys and ground cracked some. Snapped high-power wires at Montecito (near Olive Mill
Road). Only very minor plaster cracking in Santa Barbara city schools. Trees, bushes shaken
Ztrongly. Heavy objects shifted; furniture overturned. Spilled oil from outdoor tanks in east

irection.

Saticoy.—Felt by, awakened, and frightened all. Trees, bushes shaken strongly. Floor lamp,
books, pictures, and chimneys fell; hundreds of boxes of lemons overturned. Dishes broken.
A‘faugus.—Felt by and awakened all; frightened many. Very severe shock. Trees, bushes shaken
strongly. Knickknacks, books, and pictures fell; furniture overturned. Plaster cracked. Damage
slight. Press reported Deer Creek Dam (earthfill) on the Los Angeles Aqueduct cracked.

Shafter.—Felt by, awakened, and frightened all in community. Damage slight to brick, masonry,
and concrete. Dishes, windows, and furniture broken. Plaster, windows, and walls cracked. Trees
and bushes shaken strongly. Furniture overturned; knickknacks, plaster, and walls fell.

South Haiwee Dam and Reservoir.—Awakened all in community. Stacks of canned oil and objects
from shelves overturned. Four cracks in rockfill dam 150 feet each way from center of dam ¥ to 1
inch wide. Aftershock felt at 04:39, slight; another at 09:23 with strong roaring noise and rolling
motion. )

Taft.—Felt by, awakened, and frightened all, everyone outside, some found it difficult to stand.
Damage in general was moderate. Some walls badly cracked, some chimneys and parapets fell, brick
and tile loosened, a long overhanging porch fell. Gas and water line damage negligible. Large tank
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(55,000 bbl.) wrinkled at lower seams, minor leaks. Moved heavy objects, refrigerators, etc.; stove
“jumped”’ out of glass cups under legs, jarred hot water heater and concrete tubs loose from walls.
Sidewalk cracked and shifted. Some ground cracks reported. Merchandise thrown down in stores,
many dishes broken. In the vicinity of Taft two nonproductive capped oil wells began producing
oil, one well blew off cap. Four-inch waterline reported broken in SE¥, Sec. 36, T31S, R24E.
Swimming pool lost 1 foot of water.

Tipton.—Felt by and awakened all; frightened many. Chimneys fell. Damage slight to brick
and concrete. Plaster and walls cracked. Trees, bushes shaken strongly.

Tupman.—Felt by, awakened, and frightened all. Damage slight to wood. Tank (10,000
bbl.) collapsed inward at three places. Elk Hills School (Old) suffered serious wall damage but no
collapse. Unsafe to use. Chimneys twisted. Knickknacks, books, and pictures fell; dishes broken.

Twin Qaks (vicinily of}.—Crack in county road.

Van Nuys.—Press reported large cracks in the municipal building courtroom, rooms, and hallways.
Huge fluorescent light on eighth floor fell, steel filing cabinets tipped over, and a piece of cornice in
first-loor foyer fell. Brickwall in yard crumbled. Large chickenhouse collapsed, causing $6,000
damage.

Ventucopa.—Felt by, awakened, and frightened all in community. Dishes, windows, and furni-
ture broken. Chimneys twisted. Trees, bushes shaken strongly. Plaster, windows, walls, chimneys,
and ground cracked. Knickknacks, books, pictures, plaster, and walls fell. Moderate shock lasting
10 seconds felt at 04: 09.

Ventura.—Felt by, awakened, and frightened all. Several old two-story unreinforced buildings
with poor mortar damaged. Damage was mainly on the second floors and consisted of front and rear
walls loosened from sidewalls, severe cracks, loose and fallen bricks, and par%pet wall damage. Plate-
glass windows broken in several stores. One power pole knocked down. Chimneys fell. Furniture
overturned, dishes broken. Plaster cracked and fell in courthouse, walkway bridge split, books
hurled from shelves. Light shocks felt until 11: 55.

Vineland School District (4 miles west and 1 mile north of Arvin).—Vineland School (Old) severely
damaged. Gable wall collapsed and brickwall pulled about % inch from roof framing. At the Sunset
School (New), a row of suspended light fixtures fell and shop equipment overturned.

Visalia—Felt by and awakened all; general alarm. Press reported 76-year-old courthouse
closed. All sections of the building, except the west annex built in 1936, condemned.: Visible swaying
of house. Bricks fell from few chimneys. North-south end of walls cracked, mostly plaster cracks;
plaster fell. Fireplace on south wall had 5-foot pronged crack through bricks; mortar pulled from
bricks. Many small ceiling cracks in north end of municipal auditorium; plaster dust on floors and
desks. Light shocks at 04:05 and 04:20, strong bump at 04:40.

Visalia (3 miles west of).—Felt by and awakened all in region, frightened many. Chimneys,
plaster, and knickknacks fell. Damage slight to brick, masonry, and concrete. Plaster, windows,
walls, and chimneys cracked. Dishes and windows broken.

eed Patch.—Felt by, awakened, and frightened all. At the Weed Patch PG&E Substation,
four 70-kv. to 12-kv. transformers on tracks ran off foundation and tipped over. Track in N-S
direction. Displaced saddle-type pier under transformer oil storage tank. Tank shifted 1% inches
and left the pier at its maximum displacement. Ground broken on right side of pier. Large, well-
built incinerator at cotton gin had small vertical cracks. Small objects and vases overturned; dishes
broken. Ground cracked.

Weed Patch (6 miles south of).—Felt by and awakened all; frightened few. Damage slight.
Small objects and furnishings shifted E.~W.; small objects and vases overturned. Walls and ground
cracked. Knickknacks and books fell.

White Oak Lodge (about 10 miles southwest of Tehachapt).—Some chimneys damaged. Some dry
branches broken off trees a few miles away along the Garlock Fault.

Woodford.—Xeene School (Old) suffered considerable damage.

INTENSITY VI:

Acton.—Felt by and awakened all in entire area; frightened many in community. Damage
slight. Small objects and furnishings shifted; vases overturned; knickknacks and pictures fell.

Adelanto.—Felt by and awakened all in community; frightened many. Damage slight. Dishes
broken in restaurant. Furniture moved. Plaster cracked. Pendulum clock stopped. Small
objects and furnishings shifted ; small objects overturned; knickknacks fell.

Agoura.—Felt by all and awakened many in community. Plaster cracked. Trees, bushes
shaken strongly.

Alhambra.—Many windows cracked in downtown area. Power disrupted in residential districts.

Altadena.—Felt by and awakened all in community; frightened many. Damage very slight.
Trees, bushes shaken moderately. Small objects overturned.

Anaheim.—Awakened all and frightened many in community. Damage slight. Some plaster
and windows cracked, few dishes broken. Trees, bushes shaken strongly.

Arcadia. Several windows cracked; bottles on shelves broken; powerlines shortcircuited.

Arrowhead Springs (near San Bernardino).—Damage to gasline at hotel.

Avenal—Felt by, awakened, and frightened all in community. Damage slight. Vases over-
turned; knickknacks fell; dishes broken. Plaster cracked. Pendulum clocks stopped. Trees,
bushes shaken strongly.

Avery.—Felt by and awakened all in community.

Azusa.—Press reported five powerlines down. Burglar alarms set off.

Backus Ranch (8 miles south of Mojave).—Awakened and frightened all in community. Damage
slight. Small objects shifted; vases overturned; jar fell from shelf. Water sloshed from swimming
pool on east side and water emptied from observation pan 4 feet in diameter and 10 inches deep.
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Baker.—Felt by and awakened all in community; frightened many.

Bakersfield (6 miles east and 1 mile north oft.—Terrific roar and sound heard like falling rock
right under house. Flashes of light seen a few seconds before shock was felt.

Baldwin Park.—Felt by, awakened, and frightened all in community. Pendulum clock facing
northwest stopped. Small objects shifted. Trees, bushes shaken strongly.

Barstow.—Felt by and frightened all in community. Small boy thrown out of bed and bed rolled
across room. Area filled in with trash settled. ‘“Many small tremors felt since this one.” Trees,
bushes shaken strongly. Small objects shifted and overturned; knickknacks fell. Weakened cup-
board. Split large tree.

Bartlett.—Awakened and frightened all in community. Damage slight.

Beardsley School (about & miles northwest of Bakersfield).— Assembly gi,{a.ll (Old) had some damage
to tower portion, apparently movement at old cracks.

Bleaumont.——Awa.kened all in community. Pendulum clock started. Trees, bushes shaken
strongly.

ellflower—Awakened all and frightened many in community. Press reported powerline
severed. ‘‘Most severe since 1933.” Small objects shifted; plaster cracked.

Beverly Hills (just north of). Felt by all. Water in swimming pool sloshed back and forth, about
12 inches between high- and low-water marks, for 20 minutes or more.

B{g Bear City.—Felt by, awakened, and frightened all in community. Trees, bushes shaken
strongly.

Bigpine—Felt by and awakened all in community. Damage slight. Small objects shifted.
Trees, bushes shaken moderately.

Bishop.—Felt by and awakened all; frightened many. Walls at post office cracked. Damage
slight to pumice-brick, and mortar. Pendulum clock facing south stopped. Knickknacks fell.

Bodfish.—Felt by and awakened all in community; frightened many. Walls cracked. Broken
water pipe was attributed to earthquake. ‘“Many aftershocks for 2 hours.”

Boron.—Felt by and frightened all in community; awakened many. Damage slight. Some
plaster, windows, and walls cracked. Trees, bushes shaken strongly. Knickknacks fell.

Bueliton.—Felt by, awakened, and frightened all. Few small objects and furnishings shifted.
Slight damage to a few water pipes.

Burbank.—Felt by and awakened all in community; frightened many. Press reported people
rushed into streets as windows shattered, lights swayed, dishes fell off shelves, and powerlines fell.
Vhilsfibelc‘is swaying of buildings. Pendulum clock stopped. Trees, bushes shaken strongly. Furnishings
shifted.

Calabasas.— Awakened and frightened all in community. Vases overturned.

California Hot Springs.—Felt by and awakened all; frightened many. Trees, bushes shaken
strongly. Many small shocks.

amarillo.—Awakened and frightened many in community. Damage slight. Small objects and
furnishings shifted; knickknacks fell.

Camp Nelson.—Felt by, awakened, and frightened all in community. Damage slight. Chimneys
cracked. Small objects and furnishings shifted; knickknacks, books, and pictures fell. Trees,
bushes shaken strongly.

Canoga Park.—Heavy shock. Slight damage to dishes, lamps, etc., in homes and stores.

Cantua Creek.—Felt by all; awakened many. Small objects shifted; knickknacks, books, pictures,
and plaster fell.

Carpinteria.—Felt by, awakened, and frightened all in community. Pendulum clocks stopped,
one faced west. Vases, small objects, and furniture overturned; knickknacks fell; dishes broken.
Plaster, walls, and chimneys cracked; plaster fell. Much merchandise fell in stores.

Cartago.—Felt by and awakened all in community. Hanging objects swung N.—-S. Very slight
aftershocks.

Caruthers—Felt by and awakened ali; frightened many. Trees, bushes shaken strongly. Small
objects shifted. Loosely strung electric wires crossed. Several wells reported pumping sand.

Chatsworth.—Felt by and awakened all in community; frightened many. Trees, bushes shaken
strongly. Lamps overturned; knickknacks, books, and pictures fell. Plaster cracked. About $35
damage to water tank column.

Chino.—~Felt by and awakened all in community. Press reported canned goods fell from shelves
in some stores and other cases of minor damage, such as broken jars in markets and cracked plaster in
some homes. Some electric power wires touched and short-circuited. Damage slight to brick and
masonry. Trees, bushes shaken strongly. Furnishings shifted; small objects overturned. More
shocks felt on July 22 and 23.

Cholame.—Awakened and frightened all in community. Pendulum clock stopped.

Claremont.—Press reported pump station slightly damaged and powerlines fell.

Clovis.—Awakened all in community; frightened few. ‘“Strongest since 1906 in this vicinity.”

Colton.—Felt by, awakened, and frightened all in community. House lurched so violently
walking was difficult. High-tension wires swung together and shorted telephone line. Many plaster
cracks inside and all around the outside of house at the junction of house and foundation. Small
objects shifted; knickknacks fell. Oil spilled from outdoor containers. Trees, bushes shaken strongly.

Compton.—Press reported several powerlines cut, traffic lights disrupted, and windows broken.

Concepcion—Felt by and awakened all. Trees, bushes shaken moderately.

Cornell.—Felt by and awakened all in community.

Corona.—Felt by, awakened, and frightened all. Damage slight. Trees, bushes shaken strongly.
Small objects and furnishings shifted.

Covina.—Felt by and awakened many in community. Plaster cracked. Damage slight.



26 U. 8. COAST AND GEODETIC SURVEY

Creston.—Felt by all, awakened many, and frightened few in community. Damage slight.
Trees, bushes shaken moderately. Small objects shifted. Plaster cracked.

Crucero.—Felt by and awakened all. rees, bushes shaken moderately.

Culver Cily—Felt by and awakened all in community. Plaster cracked. Press reported dishes
fell in many homes and water tower at RKO studio spewed water.

Death Valley.—Felt by and awakened all in community. Small objects shifted.

Delano.—Felt by all and frightened mapy in community. Pendulum clock facing west stopped.
“Shocks have continued.”

Del Rosa.—Felt by, awakened, and frightened all. Window weights made loud noise knocking
against casing. One pendulum clock facing east started; one facing north stopped. Small objects
shifted; door chimes and birdcages rattled and swung. Damage slight to brick and concrete.

Downey.—Felt by and awakened all, frightened few. gPress reported powerlines down and
telephone service disrupted.

Ducor—Awakened and frightened many in community. Damage slight. Small vase over-
turned. Brick chimney damaged.

Earlimart.—Felt by, awakened, and frightened all in community. Trees, bushes shaken strongly.
(S)mzll objects and furnishings shifted. “Strongest shock ever felt here.” Shocks felt at 04:15 and

4:40.

East Los Angeles—Relative movement between office building and two adjoining finishing

})Euilgvings. Flashing on roof of office building indicated a displacement of % inch N.-S. and Xe inch

Edwards—Very strong shock. Felt by and awakened many in community. Vases and small
objects overturned. Plaster cracked and windows broken.

Monte.—Felt by and awakened all; frightened many. Trees, bushes shaken strongly. Small
objects shifted and overturned. Press reported large die blocks weighing several thousand pounds
shifted 2 inches.

Encino.—Felt by, awakened, and frightened all in community. Power service disrupted. Small
objects shifted; vases overturned; knickknacks fell. Trees, bushes shaken moderately. Pendulum
clock stopped.

Essex.—Felt by and awakened all in community. Hanging objects swung. Light shock 2 or 3
minutes later.

Fawnskin.—Felt by and awakened all in community; frightened many. Trees, bushes shaken
moderately. Small objects shifted; knickknacks, books, and pictures fell. 'wo light tremors later.

Firebaugh, near.—Press reported moss dislodged in canal and water sloshed over canal in spots.

Fontana.—Felt by and awakened all in community; frightened few. Trees, bushes shaken
strongly. Small objects shifted; canned food in store fell; ceiling light bowl unhooked. Shock felt at
04:10 and 04:20.

Forest Home—Awakened many and frightened few in community. Some plaster, windows,
walls, and chimneys cracked. Damage slight to wood and concrete.

Fresno.—Felt by and frightened many; some panic. Minor plaster cracks in some downtown
buildings, small pieces of ornamental facing fell from one building, some windows broken. Several
power failures. Visible swaying of buildings and trees. Moderately heavy articles moved and tipped
over. Clocks started and stopped.

Friant—Felt by and frightened all in community; awakened all in home. Hanging objects
swung.

riant.—(about & miles south of, in San Joaquin River boitoms). Press reported walls of house
badly cracked, and tankhouse moved about 1 inch on foundation.

Fullerton.—Awakened and frightened all in community; some people left homes for a short time.
Press reported gas and city water main broken; power disrupted. amage estimated at less than
$1,000. Four-inch water main, running E~W., on hill part of town broken. Trees, bushes shaken
strongly: visible swaying of trees.

ardena.—Felt by and awakened all; frightened many. Pendulum clock facing north stopped.
Trees, bushes shaken strongly. Small objects shifted slightly. Plaster cracked. Damage slight to
wood and brick.

Gaviota.—Felt by and awakened all; frightened many. Hanging objects swung. Trees, bushes
shaken strongly.

Goshen.—Felt by, awakened, and frightened many, some outdoors. Damage slight. Plaster
cracked and windows broken. Small objects shifted and overturned.

Guadalupe.—Felt by, awakened, and frightened all in community. Damage slight. Small
objects shifted and overturned; books fell.

Haiwee powerhouse (Coso Junction.)—Awakened all in community. Hanging objects swung.

Huasna (about 10 miles southeast of Arroyo Grande).—Felt by and awakened all in community.
Pendulum clock facing south stopped. Small objects fell and broke 2 or 3 miles north and south of
Huasna.

Hawthorne.—Awakened all and frightened many in community. Damage slight. Trees, bushes
shaken strongly. Small objects shifted; vases overturned. ’

Helendale.—Very violent rocking N.—S. Frightened all. Trees, bushes shaken strongly.

Highway Highlands.—Felt by, awakened, and frightened all in community. Trees, bushes
shaken strongly. Shifted small objects and furnishings; overturned small objects; knickknacks fell.

Hidden Springs Camp (near Mount Wilson).—Felt by and awakened all; frightened many.
Hanging objects swung. Lighter shock 10 minutes later, and slight shocks at 04:20, 04:21, 04:27,
04:38.

Hinkley—Felt by and awakened all; frightened many. Trees, bushes shaken strongly. Small
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objects shifted. Strong aftershock at 09:40. At the Hinkley compressor station, PG&E, there were
minor cracks in floors, fine hair cracks in foundations of two compressors. Concrete supports in yard
for piﬁin g spalled where steel saddles were embedded in concrete.

untington Park.—Felt by, awakened, and frightened all. Police officers reported houses along
Miles Avenue moved “like they were on waves”’ and flagpole in front of police station “whiiped about
like a flyrod.” Burglar alarms set off. Plaster cracked. Dishes and windows broken. Lights out.
Pendulum clock stopped. Small objects and furnishings shifted; small objects and furniture over~
turned; knicknacks fell.

Huron.—Felt by all; awakened and frightened many in community. Hanging objects swung.
Plaster cracked. ;

Independence.—Heavy motion. Felt by, awakened, and frightened all in community. Hanging
objects swung. Trees, bushes shaken moderately. '

Indio.—Awakened many in community; frightened few. Knickknacks, books, and pictures fell.
Press reported telephone lines snapped.

Inglewood.—Felt by all; awakened and frightened many. Press reported windows cracked in
several homes and buildings; cracks in buildings. Pendulum clocks stopped. Small objects and
furnishings shifted ; knickknacks fell. .

Inyokern (Indian Wells Valley.)—Felt by all; few alarmed. Visible swaying of buildings and
trees. Ice box and table moved. Few books fell from bookcase; lamp fell. Shocks felt at 06:42 and
09:30.

Inyokern.—Felt by and awakened all, frightened few. Trees, bushes shaken strongly. Mer-
chandise fell in stores.

Isabella.—Felt by, awakened, and frightened all in community. Damage considerable. Cracked
plast&g and chimneys; plaster fell. Trees, bushes shaken strongly. Small objects shifted and over-
turned.

Ivanpah.—Felt by, awakened, and frightened all in community. Beds rocked violently; small
objects shifted.” Trees, bushes shaken moderately.

Jawbone Aqueduct Station (35°18’ N. 118°02' W.)—Felt by and awakened many in community;
frightened few. Trees, bushes shaken moderately. Small objects shifted and overturned. Shocks
felt all day and night.

Johannesburg.—Felt by and awakened many in communitﬁ; frightened few. Windows cracked.

Kaweah.—Felt by and awakened all; frightened few. anging objects swung. Trees, bushes
shaken slightllg.

Keeler.—Felt by, awakened, and frightened many in community. One pendulum clock facing
east stopped; one facing north started. Water in swimming pool sloshed out 5 feet. ..

Kern River powerhouse No. 3 (Kern River Valley, about 6 miles north of Kernville.)—Felt by almost
everyone in locality. Several slight plaster cracks. Cabinet doors with friction latches swung
open; crane hooks swung in arc of about 18 inches. Disturbed objects observed by several.

Kern Steam Plant, PG&E (4 miles west of Bakersfield).—Damage to building negligible. All
structures are designed for a lateral force of 20 percent of gravity. Oil storage tank about three-
fourths full sloshed about 500 barrels out on —SE. sides. Roof and tank rotated about 15°
counterclockwise and broke ladder leading to roof loose from its connection; another tank had roof
rotated about 15° clockwise. Main transformers on tracks in N.—8. direction had rail stops displaced
up to 1% inches. Boiler feed pump lost suction and froze.-

Kernville.—Felt by and awakened all; frightened few. Small objects shifted and overturned;
picgures and canned goods in stores fell from shelves. Small shocks felt every 4 or 5 minutes until
05:00.

Kettleman City.—TFelt by all; awakened and frightened many in community. Pendulum clock
stopped. Small objects and furnishings shifted; groceries fell from shelves. Several shocks felt.
: King City.—Felt by all in home; awakened all. Hanging objects swung. Trees, bushes shaken
strongly; one tree fell.

Kings Canyon National Park.—Awakened all in community; frightened few. Hanging objects
swung. At Grant Grove it was felt by nearly all and awakened many. Shocks also felt at 04:12,
04:29, 04:43; shock at 04:43 rattled dishes.

La Canada.—Felt by and awakened all in area. Plaster cracked. Several shocks felt.

La Crescenta.—Felt by all and frightened many in community; awakened all in home. Plaster
cracked. Small objects shifted and overturned; knickknacks and pictures fell. ‘“Seemed to be
heaver than 1933.” Shocks felt for 45 minutes. .

Laguna Beach.—Felt by many. Bells rang. Visible swaying of buildings and trees. Walls
cracked slightly. Birdcages, window shades, etc. swung.

La Habra.—Felt by and awakened all; frightened many. Hanging objects swung.

Lake Arrowhead.—Felt by, awakened, and frightened all in community.

Lake Mary (formerly Wildyrie) —Felt by, awakened, and frightened all in community.

La Mirada,—Awakened all and frightened many in community. Pendulum clock facing south
stopped. Small objects and furnishings shifted. Few tremors felt every day until July 24th.

Laton.—Felt by and awakened many; frightened few. Damage slight to masonry. Walls
cracked. Small objects and furnishings shifted; small objects overturned; knickknacks fell. Pendu-
lum clock stopped. Trees, bushes shaken strongly. Other tremors felt on the 21st and continued
at intervals until July 22d.

La Verne.—Felt by and awakened all; frightened few. Small objects and furnishings shifted.
some damage in grocery store. Press reported canned goods fell in stores,

288293—54——F5
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Lemoore.—Safe in city hall jarred loose from its foundation. Pictures shaken from walls; dishes
fell; bricks fell from few chimneys. Water in swimming pools sloshed. Damage slight. One mile
northeast of Lemoore shock awakened few and frightened one in home. House creaked. Trees,
bushes shaken slightly. Sharp shock felt at 05:15 and another about 15 minutes later.

Lennoz.—Press reported powerlines down.

Lindsay.—Felt by and awakened all in community; general alarm. Strong, visible swaying of
buildings and trees. ress reported walls and plaster cracked. Eight shocks felt in first 2 hours.

Little Lake—Felt by and awakened all; frightened few. Plaster cracked. Small objects over-
turned ; knickknacks fell.

: Littlerock.—Felt by, awakened, and frightened all in community. Damage slight to concrete.
Plaster cracked. Small objects shifted; knickknacks, books, and pictures fell.

Loma Linda.—Felt by and awakened all; frightened few. Hanging objects swung E-W. House
creaked loudly.

Lomita.—Awakened and frightened all in community. Damage slight. Plaster cracked.
Shifted small objects and furnishings. Pendulum clock facing northeast stopped. Trees, bushes
shaken strongly.

Lompoc.—Felt by and awakened all; frightened many. Damage slight to wood and brick.
Powerlines broken in -several places; electricity off in city. Dishes broken. Small objects and
furnishings shifted, small objects overturned; knickknacks and pictures fell; plaster cracked and fell.
Visibile swaying of buildings in center section of town, and fire engines swayed.

Lone Pine.—Felt by and awakened all, frightened few. Small objects and furnishings shifted.
Minor plaster cracks. amage slight to concrete.

Long Beach.—Awakened and frightened all in community. Two very elderly persons thrown
out of bed, one died later from shock. Press reported 2 water mains broken. Masonry fell and large

lateglass window broke in bank building. Several powerlines down. Oil splashed over tanks in
rbor district. Hanging light fixtures swayed in about 3-foot arc and some wall cracks in post
office. .

Long Valley Dam (north of Bishop.)—Awakened all and frightened many in community; felt
outdoors by some.

Los Alamos.—Awakened and frightened all. Damage slight. Walls and chimneys cracked;
windows and dishes broke. Small objects and furnishings shifted ; small objects and furniture over-
turned ; knickknacks, books, pictures, and plaster fell. Trees, bushes shaken strongly.

Los Alamitos.—Awakened and frightened all. Damage slight. Plaster cracked. Small objects
and furniture shifted; overturned small objects; knickknacks and pictures fell.

Los Banos (about 10 miles eust of, at headquarters of the San Luts Canal Co.).—Cracks in wood-
stucco house. Main canal washed over its banqks.

Los Olivos.—Felt by and awakened all; frightened many. Damage considerable; one old porch
roof fell and one chimney fell. Stucco cracked and house shifted on foundation about 1 inch. Plaster .
and chimneys cracked. Small objects and furnishings shifted ; small objects overturned.

Los Priestos Ranger Station (about 22 miles east of Santa Barbara).—Felt by all at station; general
alarm. Disturbed objects observed by all. Rocks on San Marcos Pass. All fire lookouts reported
feeling the shock.

Lost Hills—Felt by and awakened all; frightened many. Damage slight. Trees, bushes shaken
strongly. Small objects overturned; dishes broken.

ost Hills (SWH4, Sec. 10, T28S, R20E).—Felt by many; people nervous. Visible swaying of
buildings and trees. Objects displaced on E.—~W. shelves. Shocks also felt at 04:00 and 04:05.

Lucerne Valley—Felt by, awakened, and frightened all in community. Small objects shifted
and overturned; knickknacks fell.

Lynwood.—Felt by and awakened all; frightened many. Trees, bushes shaken moderately.
Press reported lighting system out of commission, including Firestone Park.

Malibu.—Press reported some powerlines down. Windows rattled and light fixtures swayed.

Manhattan Beach.—Felt by and awakened all in community. Slight damage to buildings.
Plastfef:r cracked slightly. Small objects and bed shifted; few knickknacks fell. Burglar alarms
set off.

Maricopa (northwest of, in NE. corner of Sec. 3, T11N, R2,W).—Felt by and awakened observer.
Trees, bushes shaken moderately to strongly. Small objects and furnishings shifted; small objects
and furniture overturned.

Maywood.—Felt by all; awakened and frightened many in community. Damage slight to
wood, brick, and masonry, Cracked plaster. Trees, bushes shaken moderately.

McKittrick—Felt by all in community, frightened all in home. Damage slight. Dishes broke.
Small objects and furnishings shifted; small objects overturned; knickknacks fell Trees, bushes
shaken strongly. Many shocks followed. .

Mendota—Awakened all in community; frightened few. Trees, bushes shaken moderately.
Small objects and furnishings shifted; small objects overturned; knickknacks, books, pictures, and
plaster fell.

Merced.—Felt by and awakened many (some outdoors) ; frightened few. Press reported a chicken-
house collapsed, killing 300 chickens. No other damage was reported by any of the emergency agen-
cies in the county.

Merced Falls—Felt by several (some outdoors); awakened and frightened few in community.
Damafe slight. Plaster cracked and fell. Trees, bushes shaken slightly.

M szjle0 ost 35745 (Southern Pacific Ratlway, Kern County).—Slight cracks in fill. Damage
about $150.
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Mineralking—Very hard shock. Awakened all and frightened many in community. Slight
rock and dirt slides. Many tremors felt.

Miramonte.—Felt by and awakened all; frightened many. Damage slight. Small objects and
furnishings shifted; knickknacks and pictures fell. Trees, bushes shaken strongly.

Mgdesto.~Felt by many; awakened all; frightened few. Pendulum clock facing southwest
stopped.

Mojave.—Felt by, awakened, and frightened all in community. Damage slight. Dishes broke.
Plaster cracked. Minor plaster cracks and some old cracks probably enlarged at the Mojave School
(New). Small objects overturned; knickknacks and pictures fell. Trees, bushes shaken strongly.

Monache Meadows (15 miles by air northwest of Coso Junction).—Awakened all in community;
frightened children. Pendulum clock facing west stopped. Trees, bushes shaken moderately.
‘“Aftershocks not strong.”

Montalvo.—Felt by and awakened all; frightened many. Pendulum clock facing south stopped.
Small objects shifted and overturned.

Montebello—Felt by, awakened, and frightened all in community. Pendulum clock stopped.
Trees, bushes shaken moderately. Few small objects shifted and overturned.

Montecito (near Olive Mill Road).—Press reported high-power wires snapped.

Montrose.—Felt by and awakened all; frightened few. Damage slight. Few dishes and windows
broke. Small objects shifted and overturned; some knickknacks, books, pictures, and plaster fell.
Trees, bushes shaken strongly.

Moore Hill (about 20 miles above Le Grand).—Awakened all and frightened few in community.
House creaked.

Moorepark.—Felt by, awakened, and frightened many in community. Damage slight. Chim-
neys cracked. Some dishes and windows broke. Furnishings shifted; small objects, some knick-
knacks, books, pictures, and plaster fell. Trees, bushes shaken strongly.

Morro Bay.—Felt by and awakaned all in community. Trees, bushes shaken slightly.

Mount Baldy.—Felt by, awakened, and frightened all in community. Pendulum clock stopped.
Small objects and furnishings shifted.

Newbury Park.—Felt by and awakened many; frightened few. Pendulum clock stopped. Small
objects overturned and picture fell.

Newhall.—Felt by, awakened, and frightened many. Small objects and furnishings shifted.

Newport Beach.—Felt by, awakened, and frightened all in community. Damage slight. Plaster
cracked. Small objects and furnishings shifted.

Newport Beach-Balboa.—Felt by, awakened, and frightened many (some outdoors). Small
objects moved. Trees, bushes shaken moderately. Aftershocks felt.

Nipomo—Awakened all and frightened many in community. Plaster and walls cracked; chim-
neys cracked and twisted. Small objects shifted and overturned; knickknacks and pictures fell.
Trees, bushes shaken moderately.

Northridge.—Felt by everyone in area; awakened and frightened all in home. Trees, bushes
shakendstrongly. Small objects shifted; vases, etc., overturned; knickknacks and books fell. Plaster
cracked.

Norwalk—Press reported telephone amd powerlines down in six different locations. Man
suffered heart attack.

Oceano.—Felt by, awakened, and frightened all in community. Small objects and furnishings
moved; small objects and furniture overturned.

Olancha.—Felt by and awakened all in community. Damage slight to masonry and concrete.
Small objects and furnishings shifted slightly. Trees, bushes, shaken strongly.

Olive—Awakened all and frightened many in community. Hanging objects swung. Trees,
bushes shaken slightly.

Olive View.—Awakened and frightened many in community. Plaster cracked. Pendulum
clock stopped. Trees, bushes shaken slightly.

Ontario.—Awakened and frightened all in community. Press reported several transformers
on high-voltage lines blown out.

(%nyx.— elt by and awakened all; frightened few. Damage slight. Dishes broke. Small
objects shifted and overturned; knickknacks and pictures fell.

Orcutt.—Felt by, awakened, and frightened many in community (some outdoors). Damage
slight. Plaster cracked. Small objects overturned.

Oro (Grande—Shock quite severe. Felt by and awakened all; frightened many. Small objects
shifted; vases overturned; knickknacks, books, and pictures fell. Other shocks felt on 21st at 23:15
and 23:30.

Owenyo.—Felt by all in community and in Owens Valley; awakened all in community. Sloshed
water from 20,000-gallon water tank., ‘“lLight shocks continued for 24 hours after main shock.”

Pacrific Palisades.—Felt by and awakened all; frightened few. Plaster cracked. Damage slight.

Pacoima.— Awakened and frightened all in community. Walls cracked and dishes broke. Power-
lines down. Water in swimming pools sloshed out in northerly direction. Small objects and furn-
ishings shifted. Uprooted mailbox set in concrete. Trees, bushes shaken strongly.

Palmdale.—Felt by, awakened, and frightened all in community. Press reported damage in
Palmdale and Antelope Valley (northwest of Palmdale) consisted mainly of fallen plaster and broken
windows. Much merchandise destroyed in Palmdale drugstores. Grocery stores in Antelope Valley
reported heavy losses. Plants overturned and lamp thrown from television.

Panamint Springs.—Felt by and awakened all.

Paso Robles.—Press reported cracks in tower of the Paso Robles Inn and slight damage to brick
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and cement at some places. Miniature golf course had cracks in new cement work and brick wall of
a storage building cracked.

Paso Robles (10 miles east of, on Highway 41).—Cement floor of ranchhouse kitchen cracked.

Pearllossom.—Felt by and awakened all in entire area; frightened few. Damage slight. Small
objects and furnishings shifted; few small objects and furniture overturned. Trees, bushes shaken
stronlgly. Seven or eight lesser shocks followed for a period of time every few minutes.

helan.—Felt by and awakened all; frightened few.

Piru—Felt by and awakened all; frightened many. Trees, bushes, shaken slightly. Damage
slight. Small objects and furnishings shifted; small objects and furniture overturned; some knick-
knacks, books, and pictures fell. Three distinct shocks felt, including one at 04:05. Intermittent
movements, light to moderate, felt until 04:45.

Pizley—Felt by and awakened all; frightened many. Damage slight to brick, masonry, and
concrete. Dishes broke. Small objects and furnishings shifted; small objects overturned; knick-
knacks, books, Eictures, and plaster fell. Trees, bushes shaken strongly.

Pomona.—Felt by, awakened, and frightened many in community. Press reported plateglass
windows and plaster cracked, store displays scattered, and bookcases toppled. Definite visible sway-
ing of buildings. Trees, bushes shaken slightly. Shocks felt at 03:55 and 04:00, In the northwest
section shocks felt for one-half hour after main shock.

Port Hueneme.—Felt by and awakened all; frightened many. Small objects shifted. Large
circular clarifier pool 50 feet in diameter and filled with water sloshed on the north and south sides.
Press reported crates of lemons toppled at warehouse.

Poso, near (1 mile past Bucks Cafe)—Powerline broke, causing fire. At Poso Heights Cafe in
Poso, few bottles shook from shelves.

Pozo Guard Station (Pozo).—Awakened all and frightened many in community. Damage slight
to concrete. Cement cracked. Small objects and furnishings shifted; knickknacks, books, and
pictures fell. Trees, bushes shaken strongly.

Puente.—Felt by all, awakened, and fgrightened many in community. Damage slight. Dishes
broke. Minor plaster cracks. Small objects and furnishings shifted; small objects and furniture
overturned; knickknacks, books, and pictures fell. Aftershocks felt for 30 minutes.

Raisin.—Felt by, awakened, and frightened all in community. Damage slight. Pendulum
clock st;:gped. Plaster and windows cracked.

Randsburg.—Awakened all in community. Windows, doors, and dishes rattled.

Reedley.—Felt by and awakened all; frightened many. Damage slight. Trees, bushes shaken
moderately. Plaster and windows cracked.

Reseda.—Felt by all in community; frightened many. Damage slight. Knickknacks fell;
dishes broke.

Rialto.—Felt by, awakened, and frightened all in home. Trees, bushes shaken moderately.
Small objects shifted and overturned. ater sloshed from swimming pool. About 2 miles south
of the mouth of Lytle Creek Canyon doors swung about 3 to 5 inches and bric-a-brac on window ledge
shifted. Small plaster and floor cracks widened slightly. Damage slight to wood.

Ridgecrest—Felt by all; awakened many and frightened few. Small objects shifted. Chimneys
and walls cracked. Damage slight.

Rio Bravo (Shafter).—Press stated that only damage reported was to the floating roofs of two
large oil storage tanks.

Riverdale—Felt by and awakened all; frightened few. Small objects shifted and overturned.

Riverside—Felt by and awakened all; frightened many. Press reported one elderly man suffered
heart attack 20 minutes after shock and died. Damage slight. Windows broke. Plaster and walls
cracked; pictures and plaster fell. Furnishings shifted. Trees, bushes shaken strongly.

Roads End.—Felt by, awakened, and frightened all in home. Trees, bushes shaken strongly.
Small objects shifted and overturned; knickknacks fell.

Rosamond.—Felt by and awakened all; frightened few. Damage slight. Plaster and walls
cracked. Dishes broke. Small objects shifted and overturned; knickknacks, books, and pictures fell.
Trees, bushes shaken stron%’y.

Rosamond (Sec. 22, TION, R16W).—Very strong. Felt by all in mountain cabin. Trees, bushes
shaken strongly. Small objects and furnishings shifted; small objects and furniture overturned;
knickknacks, books, and picutres fell. Continued light shakes.

Rlz{)sedale Highway (about 10 miles west of Bakersfield).—Some oil sloshed out on east-west sides
of tank.

Rosemead.—Press reported some buildings were cracked and many windows broke.

San Ardo.—Felt by and awakened all; frightened few. Hanging objects swung.

San Bernardino.—Generally felt over entire area; many frightened. Damage generally described
as slight. Press reported it snapped powerlines in two locations, set off burglar alarms, merchandise
thrown down, sloshed chemicals from tanks, fluorescent lighting tubes broken, and one man thrown
out of bed. Plaster and walls cracked. Door chimes rang. Some small objects shifted and fell.
Trees, bushes shaken moderately to strongly.

Sandberg.—Strong shock. Felt by and awakened all. Light shock preceded main shock. Sev-
eral weak shocks felt during the following hours, some recorded at 04:02, 04:05, 04:19, 04:24, 04:45.

Sen Fernando, near.—Press reported large shelf supporting glass aquariums collapsed.

San Fernando.—Strong shock. Felt by and awakened all in community. Pendulum clock
stopped. Trees, bushes shaken strongly. Several flashes from power transformers. Three or four
minor shocks followed.

San Francisavito Canyon (Powerplant No. 1 of the Los Angeles Department of Water and Power).—
Felt by all in home. Small objects shifted; vases overturned.
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San Gabriel —Press reported power failures.

Sanger.—Felt by, awakened, and frightened all in home. Plaster cracked. Small objects and
furnishings shifted. Trees, bushes shaken slightly.

San Jacinto.—Felt by and awakened all; frightened many. Trees, bushesshaken strongly. Plaster
cracked. Damage slight.

San Lucas.—Very hard shock. Felt by and awakened all; frightened many. Pendulum clock

facing north stopped.
gan Luis Obp"

ispo.—Felt by, awakened, and frightened many, Several water main leaks reported.

Bells rang. Few reports of plaster cracks. Pendulum clocks stopped. Small objects and furnish-
ings shifted. Beds on rollers moved. Press reported church bell, which had not rung in 3 weeks due
to kink in bell clapper, was jarred loose and the swaying tower rang the bell 7 or 8 times. Knocked
pictures off walls, Other shocks felt at 03:58, 04:05, 04:10, 04:13, 04:15.

San Marino.—Felt by all; many alarmed. Building shook strongly. Sloshed water from
swimming pool; several inches of water sloshed out. Pictures displaced. ghocks at 04:06, and 04:20.

Santa Monica.—Press reported minor damage to the Franklin Street hill water tank. Streets
blocked off because of fallen powerlines. Manikins toppled in stores. Several windows broke.
Santa Monica pier swayed so violently fisherman hung desperately to railing to keep from falling.

San Miguel-—Awakened all; frightened few. Trees, bushes shaken moderately. ‘‘Considered
most severe since 1906.”

San Pedro.—Felt by and frightened all in community. Press reported cracks on almost every
floor of the city hall. Five powerlines down. Traffic signals disrupted in the San Pedro-Wilmington
districts. Large mirror fell and broke. Four lighter shocks felt within 20 minutes.

Santa Ana.—Felt by and awakened all; frightened many. Damage slight. Plaster cracked.
Press xieported a 90-foot erack in parking lot. ~Plaster fell at the Masonic Hall. Trees, bushes shaken
strongly.

Santa Maria.—Felt by and awakened many or all in community; frightened many (some out-
doors). Plaster and windows cracked; plaster fell. Visible swaying of buildings and power poles.
Light globe hanging 6 feet from ceiling swayed W.-E. in arc of 10 inches and stopped swinging at
04:17. Main lines at PG&E plant swayed, touched, and burned off. Shock at 04:07; five small ones
until 04:15, light one at 04:58.

Santa Paula.—Felt by all, awakened, and frightened many. Small objects and furniture over-
turned. Damage slight.

Santa Susana.—Felt by and awakened all in home; frightened many. Small objects shifted;
vases overturned; knickknacks fell.

Santa Ynez.—Felt by, awakened, and frightened all in home. Small objects overturned. Damage
slight. Second shock at 04:05.

Savanah.—Railroad tracks out of line on bridge. Damage about $50.

Sec. 18, T318, R29E (farming section about 6 miles west and 1 mile north of Arvin).—Felt by,
awakened, and frightened sll in home. Small objects and furnishings shifted; vases, small objects,
and furniture overturned; knickknacks, books, and pictures fell. Many dishes broke.

Seeley.—Awakened and frightened all. Trees, bushes shaken strongly. Plaster cracked.

Scilma.-—Felt by and awakened all in community; frightened many. Trees, bushes shaken
strongly.

" Sequoia and Kings Canyon National Parks.—Press reported most telephone service was disrupted
within the parks, only one line was open to Giant Forest. Eighteen shocks felt in some places.
Knocked oven doors open at Giant Forest and woman rushed out of building at Milk Ranch Lookout.
Severe swaying at Ash Peak and in Kern Canyon cabin ‘“jumped up and down.”

Sequoia National Park (Ash Mountain Headquarters, 8 miles northeast of Three Rivers).—Felt by
all. Disturbed objects observed by many. Table lamps fell to the southwest. Eighteen shocks
were felt from 03:52 to 05:15. Series of lesser shocks felt for several days, usually 2 or 3 in a group
with intervals of several minutes.

Sequoia National Park (near Giant Forest Village).—Felt by practically all. Disturbed objects
observed by many. Visible swaying of tree tops. Needle on chart of precipitation gage made vertical
line about 1 inch above and below base line. Several shocks felt after main shock until 7-23-52.

Sequoia National Park (Lodgepole area).—Felt by and alarmed many. Disturbed objects ob-
served by several. Visible swaying of buildings. Telephone poles swayed and snapped wires.
Two lighter shocks felt.

Seven Oaks.—Felt by and awakened all; frightened few. Pendulum clock stopped. Trees,
bushes shaken slightly. i

Shandon.—Felt by and awakened all; frightened few. Trees, bushes shaken moderately. Small
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