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UNITED STATES EARTHQUAKES, 1946
INTRODUCTION

This publication is a summary of earthquake activity in the United States and the
regions under its jurisdiction for the calendar year 1946. A history of the more import-
ant shocks of the country appears in Serial 609, Earthquake History of the United
States: Part 1.—Continental United States (Exclusive of California and Western
Nevada) and Alaska, Revised (1947) edition; and Part II.—Stronger Earthquakes of
California and Western Nevada, Revised (1941) edition.

The history of .minor activity is covered largely in a series of references listed in
Serial 609, in recent reports of the United States Coast and Geodetic Survey, and in the
Bulletin of the Seismological Society of America.! The last two references give very
detailed information for all California earthquakes. The last one contains all of the
information appearing in the early catalogs published by the Smithsonian Institution.

Earthquakes of volcanic origin in the Hawaiian Islands are not included. Complete
reports are published by local seismological institutions. Earthquakes adjacent to the
United States and felt within its borders are described only in a general way when
detailed descriptions are published elsewhere.

Cooperation of investigators solicited.—In order that these publications may be as
complete as possible in the more important details of earthquakes and in references,
it 1s desired that investigators cooperate to the fullest extent, as such cooperation will
be to the mutual advantage of everyone concerned. The Survey is willing to furnish
investigators all information at its disposal, consisting principally of seismographic
records and postcard questionnaires obtained in many instances through special can-
vassing of affected areas. In return it is requested that advance notices be furnished
of results obtained so that abstracts and references may be inserted in these reports.
An advance notice of a planned investigation might save considerable overlapping of
effort and would give wider publicity to the work of the investigator.

Earthquake information services—The Coast and Geodetic Survey maintains a field
party in San Francisco, the Seismological Field Survey, which in addition to other duties
collects earthquake information in the Pacific Coast and Western Mountain States.
In this work the seismological station of the University of California, Berkeley (Dr.
Perry Byerly in charge), and the Seismological Laboratory of the California Institute of
Technology, at Pasadena (Dr. Beno Gutenberg in charge), cooperate actively. 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.

Outside of California the following Collaborators in Seismology served as agents
of the Coast and Geodetic Survey in collecting earthquake information in their respective
States in 1946.

Arizona—Dean G. M. Butler, University of Arizona, Tucson.

Colorado.—Prof. C. A. Heiland, Colorado School of Mines, Golden.

Idaho.—Dean A. W. Fahrenwald, University of Idaho, Moscow.

Montana.—Dr. Francis A. Thomson, Montana School of Mines, Butte.
Nerada.—Prof. Vincent P. Gianella, University of Nevada, Reno.

New Merico.—Prof. Stuart A. Northrop, University of New Mexico, Albuquerque.
Oregon.—Dean E. L. Packard, Oregon State Agricultural College, Corvallis.
Utah.—Prof. J. Stewart Williams, Utah State Agricultural College, Logan.
Washington—Dr. Harold E. Culver, Washington State College, Pullman.
Wyoming.—Prof. Horace D. Thomas, University of Wyoming, Laramie.

In other parts of the country the Jesuit Seismological Association was active in
cooperative projects. The central office of the association at St. Louis University (Rev.
Dr. J. B. Macelwane, S. J., in charge) collected information in the central Mississippi
River Valley area, and the seismological station at Weston College, Massachusetts

} Descriptive Catalog of Earthquakes of the Pacific Coast of the United States, 1769 to 1928. 8. D. Townley and M. W, Allen,
Bulletin of the Seismological Society of America, vol. 29, no. 1, January 1939,
g 1
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UNITED STATES EARTHQUAKES, 1946 3

(Rev. Daniel Linehan, S. J., in charge), undertook similar work in the Northeastern
States under the auspices of the Northeastern Seismological Association and in close
collaboration with the Harvard Seismological Observatory. Figure 3 shows areas
canvassed for earthquake information by these various organizations.

Other sources of information used in compiling this report included: (1) The United
States Weather Bureau, whose observers prepare periodic reports on local seismic
activity; (2) telegraphic information collected by Science Service, Washington; (3)
Bulletins of the Seismological Society of America; (4) bulletins of the Northeastern
Seismological Association; (5) special bulletins of the Jesuit Seismological Association;
(6) Earthquake Notes; (7) reports of the Hawaiian Volcano Observatory; and (8) re-
ports from many interested individuals.

Notes on the regional earthquake lists.—The destructive features of all shocks are
enumerated in the abstracts, but otherwise the descriptive matter is reduced to a
minimum. The original reports are open for inspection by anyone interested in un-
published details. More detailed descriptions of earthquakes on the west coast will be
found in the mimeographed reports available at the office of the Supervisor, Western
District, in San Francisco.

Beginning with the 1931 number of this series, Serial 553, the Coast and Geodctic
Survey has used and will continue to use the modified Mercalli intensity scale of 1931,
in place of the Rossi-Forel scale, to designate the intensity of earthquake activity. All
intensity numbers therefore refer to the modified Mercalli scale unless otherwise desig-
nated. The reasons for this change are set forth in an article entitled “ Modified Mer-
calli Intensity Scale of 1931,”” by Harry O. Wood and Frank Neumann, in the Decem-
ber 1931 number of the Bulletin of the Seismological Society of America, volume 21,
no. 4. This article contains the original unabridged scale and also an abridged scale.
The latter is given here, together with equivalent intensities according to the Rossi-
Forel 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 IT Rossi-Forel scale.)

II1. 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 pass-
ing 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. Everybody 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 de-
signed structures; somne chimneys broken. Noticed by persons driving motorears. (VIII—
Rossi-Forel scale.)

VIII. Damage slight in spceially designed structures; considerable in ordinary substantial buildings
with partial collapse; great in poorly built structures. Panel walls thrown out of frame struc-
tures.  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. (VIIT+ 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. (IN+ Rossi-
Forel scale.)

X. Some well-built wooden structures destroyved: 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.)

XI. Few, if any (masonry), structures remain standing. DBridges destroved. Broad fissures in
ground. Underground pipe lines completely out of service. Larth slumps and land slips
in =oft ground. Rails bent greatly.

NXII. Damage total.  Waves seen on ground surfaces.  Lines of sight and level distorted.  Objects
thrown upward into air.
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In the case of California, earthquakes reported as feeble are not plotted on the
epicenter map of the United States, nor are minor after-shocks plotted for heavy earth-
quakes in California or any other region. The reader should bear in mind that the
information service in California has been developed to a point not approached in any
other section of the country. When the coordinates of epicenters are given, the sources
of information are stated. The epicenters are frequently determined by organizations
such as the Seismological Station of the University of California or the Seismological
Laboratory of the California Institute of Technology. The bulletins of these institu-
tions should be consulted for further details and often for data on additional shocks.

Within the United States the same regional arrangement has been followed as in
Serial 609 previously mentioned.

Special quarterly report.—Attention is invited to a special quarterly report issued
by the Seismological Field Survey, with headquarters at San Francisco, entitled ‘“Ab-
stracts of Earthquake Reports for the Pacific Coast and the Western Mountain Region.”
The reports are in mimeographed form and tabulate in unabridged style all information
of value contained in noninstrumental reports collected in the region indicated.

Epicenter maps.—Figures 1 and 2 are designed to show earthquake distribution in
the United States at a glance, but the reader is cautioned in accepting all epicenter
locations as correct. In a few cases, especially offshore epicenters and others in unin-
habited areas where instrumental control is not satisfactory or where results of investi-
gations are overdue, the plotted epicenters may be in error. The maps must therefore
be aceepted as showing in come cases the existence of epicenters rather than their precise
locations. The text should be consulted to appraise any individual case. This same
condition prevails also to some extent in the case of isoseismal maps.

Infigure 1 the smallest solid dot indicates the shock was strong enough to overthrow
chimneys or affect an area of more than 25000 square miles, intensity VII to VIII;
the largest solid dot may be associated with damage ranging from several thousand
dollars to one hundred thousand, or to shocks unusually perceptible over more than
150,000 square miles, intensity VIII to IX; the smaller encircled dots represent damage
ranging approximately from 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.

The number after a dot indicates the number of shocks which have occurred at or
near the location shown. Points of origin of many of the earlier shocks are uncertain.

Teleseismic results.—On page 24 1s a list of Survey and cooperating teleseismic
stations for which the Survey publishes results. Immediate epicenter determinations
are frequently made through the cooperation of Science Service, the Jesuit Seismological
Association, the Coast and Geodetic Survey, and individual stations. The results are
furnished by mail to cooperators.

Strong-motion results.—The introductory remarks in the chapter on this subject
explain in detail the purpose of the work, which is primarily to furnish engineers exact
information concerning ground movements in the central regions of strong earthquakes.
The instrumental equipment is essentially different in type from teleseismic equipment
although the principles involved are the same.  Strong-motion instruments are installed
mostly in the urban areas of California, and operate only when actuated by the move-
ments of & strong carthquake.

The interpretation of strong-motion results is one of the duties assigned to the
Survey in connection with a broad cooperative program of seismological research being
carried out on the Pacific coast between the Survey and a number of local organizations
and institutions interested in the engineering aspects of the earthquake problem. The
details of this program are fully described in the Survey’s Special Publication No. 201,
Earthquake Investigations in California, 1934-35, which is obtainable from the Super-
mntendent of Documents, Washington 25, D. C., for 35 cents.

Preliminary reports on strong-motion results are issued in quarterly mimeographed
bulletins and sometimes in special mimeographed reports. They appear in revised form
in this publication.
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NONINSTRUMENTAL RESULTS

NOTE.—The following symbols are used to indicate authority for the data shown.

P—cpicenter reported by the Seismological Laboratory of the California Institute of Technology at Pasadena.

B—epicenter reported by the Seismological Station of the University of California at Berkeley.

BC—epicenter reported by the Boulder City office of the Lake Mead Seismological Survey.

W—epicenter reported by the Washington Office of the 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 townis 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
which may be obtained from the Washington Office of the United States Coast and Geodetie Survey.

EARTHQUAKE ACTIVITY IN THE VARIOUS STATES

Arizona: July 18, November 26,

California: March 5, 15, 18; April 25; May 1; July 6, 18; September 27; December 18.  Minor
shocks are not listed here. :

Colorado: January 31, April 2.

Ilinois: February 24.

Missouri: May 15, October 7.

Montana: January 22; Mareh 8, 25; July 16; August 3; September 11 (2), 23, 29; October 9,
10 (2), 26; November 2 (2); December 8, 11.

Nevada: February 9, 14, 27: March 17.  Minor shocks are not listed here.

New York: March 15, 19 (3); June 20; September 4; November 24, 28,

North Daketa: October 26.

Seuth Carolina: February 8.

South Daketa: July 23.

Tennessee: April 6.

Utah: March 19, May 5, October 25,

Virginia: May 24,

Washington: February 5 (2), 6, 14, 15, 23; March 19; June 23; December 27.

Wyoming: January 26, September 14,

EARTHQUAKE ACTIVITY OUTSIDE THE UNITED STATES

Alaska: January 12; March 1. 11; April 1 (2), 18; June 25, 30; August 28; October 19.
Canal Zone: July 12, December 11, N
Puerto Rico: Junc 4, August 4, October 4.

NORTHEASTERN REGION
(75TH MERIDIAN OR EASTERN STANDARD TIME)

March 15: 23:20. Massena, N. Y. Slight shock felt.

March 19: 21:01, 21:29, and 22:02. Alexandria Bay, N. Y. Sharp shocks felt by many. First
began with inereasing vibration followed by one single-wave motion.  Last two were minor.  Felt
only in a schoolhouse at edge of town.

June 20: 18:09. Gabricels. N. Y. Light tremor felt by many.

September 4: 14:30. Massena, N. Y. Sharp shock heard and felt by many. No damage.

November 24: 05:20. Massena, N. Y. Light shoek felt by many. Subterrancan sounds heard
8 seeonds before and 4 seconds after the shock.  Many awakened but no damage.

November 28: About 17:00. Schroon Lake, N. Y. Sharp shoek rattled windows and doors.
Rumbling sound like an explosion heard. Many uncertain whether it was an earthquake or an
explosion.

EASTERN REGION

(75TH MERIDIAN OR EASTERN STANDARD TIME)

February 8: 13:09. Summerville, 8. . Light shock felt by several
May 24: 14:40. Albemarle County, Va.  Several people in western part of eounty reported
an cexplosive ~ound preceded the earth tremor.

CENTRAL REGION
(9%TH MERIDIAN OR (ENTRAL STANDAKRD TIME)

February 24: 18:52. Ceuntralia, I1l.  The following is taken from a report by Dr. Ross R, Hein-
rich. of St. Louis University: “The shiock had a maximum inteusity of IV, modificd Merealli intensity
scale, and was felt in Bartelso, Carlyvle, Cartler, Centralia, Huey. Kinmundy. Odin, Patoka, Sandoval,
Shattue, and Vernon. Il It was recorded on the scismographs at St. Louis and Florissant, Mo.
Using Walter-Birkeuhauer tables the data indicate an epicentral distance of about 65 miles from
St. Louis.  Althoungh indefinite these data and the macroseismie information suggest an epieenter in
the region of the stronger Illinois Basin carthquake of November 17, 1937, which was on the northern
extension of the DuQuoin Flexure, a minor teetonie feature on the western limb of the Illinois Basin.”

April 6: 24:00. Cleveland, Tenn,  Sharp shoek like truck hitting building reported by several
in and near the town.  Some heard sound like distant thunder on the horizon.

May 15: 00:10.  Marston and Doniphan, Mo.  Light shoek.  No details.

6
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July 23: 00:45. Wessington, S. Dak. Water mains cracked at two points.  Generally felt from
Pierre eastward to DeSmet and north“ ard including Redfield. Strong enough to awaken sleepers in
Huron.

October 7: 19:12:02.5.* Epicenter by St. Louis University, 37°28’ north, 90°34’ west, about
midway between towns of Chloride and French Mills, Mo., in vicinity of Hogan Fault. Felt over
approximately 3,000 square miles in Missouri and in a small portion of Tllinois. Residents of Annap-
olis, Lesterville, Lodi. Saco, and Vulcan reported very distinct rumblings like dynamite or big motors
underground. Also felt in Missouri at Des Are, Farmington, Jackson, Qates Tower, Perryville,
St. Louis, Washington, and Webster Grove; and in Illinois at Belleville, Cairo, Edwardsvillc, and
Waterloo.

October 26: 14:37. Williston, N. Dak. Light shock of about 5 seconds duration felt by many
in \iicinit_\'. Also felt at Plentywood, Mont. No damage. At Williston beds swayed and dishes
rattled.

WESTERN MOUNTAIN REGION

(105TH MERIDIAN OR MOUNTAN STANDARD TIME)

January 7: 16:00* BC. Boulder City, Nev. Light 2- or 3-second shock felt by many.

January 8: 04:13* BC. Boulder City, Nev. Light shock felt.

January 8: 04:32* BC. Boulder City, Nev. Light shock felt.

January 22: 06:42. Helena, Mont. Weak shock.

January 26: 23:55. Thermopolis, Wyo. Mild shock rattled windows and dishes. Rumblings
heard for about 10 seconds. Water in Big Horn Hot Spring at Hot Springs State Park was roiled
for several hours.

January 31: 15:45. Glenwood Springs, Colo. Light shock felt. Moderately loud, roaring sub-
terranean sounds heard by many at time of shock.

February 14: 03:45* BC. "Boulder City, Nev. Light shock felt.

February 15: 19:12* BC. Boulder City, Nev. Light shoeck felt by many. Rattled windows,
doors, and dishes. Stronger of two shocks.

4 cFi‘ebruary 15: 19:43* BC. Boulder City, Nev. Light shock felt by many. Rattled windows
and doors,

March 8: 13:10. Helena, Mont. Weak shock.

March 10: 17:16* BC. Boulder City, Nev. Light shock felt by several.

March 10: 22:18* B(C. Boulder City, Nev. Very light shock felt by one person.

March 11: 06:46* BC. Boulder City, Nev. Very light shock felt.

March 12: 04:45* BC. Boulder City, Nev. Light shock felt by several. Rattled windows
and doors.

March 14: 02:17* BC. Boulder power plant, Nev. Light shock felt by several in control
rooin only.

March 14: 20:25* BC. Boulder City, Nev. Light shock felt by many. Rattled windows
and doors.

March 16: 21:52* BC. Boulder City, Nev. Slight quiver felt by observer in home.

March 19: 14:15 and 20:00 (about). Box Elder County, Utah. Very light shocks reported
on the Kunzler Ranch near Park Valley,

March 25: 08:25. Helena, Mont. Very weak shock.

April 2: 19:05. Riland, Colo. Light shock felt by several. Rattled windows and dishes.
Walls of log house creaked.

May 5: 19:30. TLogan, Utah. Widely felt in western Bear River Valley from the bird refuge
to Garland. Maximum intensity V reported from Garland and Tremerton where small objects shifted
and vases overturned. Also felt at Bear River City, Bothell, Brigham City, Deweyville, Elwood,
Evans, Fielding, Portage, Riverside, and Snowville, Recorded on seismograph at Logan.

June 7: 18:42. Helena, Mont. Weak shock,

June 8: 04:25. Helena, Mont. Weak shock.

June 12: 12:21, llelena, Mont. Weak shock.

June 15: 02:21*, 02:38* and 03:30* BC. Boulder City, Nev. Very light shocks felt.

July 13: 10:14* BC. Boulder City, Nev. Light shock felt in city and at Boulder power plant
control room. Slight rumble.

July 14: 09:57* BC. Boulder City, Nev. Light shock felt by observer in home.

July 14: 14:23* BC. Boulder power plant, Nev. Light shock felt by xeveral.

July 14: 14:30* BC. Boulder power plant, Nev. Light shock felt by several.

July 16: 08: 00 Helena, Mont.  Weak shock.

July 18: 06:27:58* P. Parker, Ariz. Light shock felt. Rattled windows, walls creaked.

August 3: 01 04 Helena, Mont.  Light shock.

September 11: 01:42.  Helena, Mont. Light shock.

September 11: 19:24.  Helena, Mont.,  Weak shock.

September 14: 05:45. Rock Springs, Wyo. Light shock felt by several. Buildings creaked
and loose objeets rattled.

September 23: 22:02. Helena, Mont.  Weak shock.

September 29: 22:45. Helena, Mont.  Weak shock.

October 2: 04:28* BC. Boulder City, Nev. Light shock felt by observer in home. Earth
noize, followed by slight tremble 1 second later.

October 4: 07:42* BC. Boulder City, Nev. Two light shocks felt by observer in home.
Rattled windows, doors, and dishes.
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October 6: 00:19* BC. Boulder power plant, Nev. Sharp shock felt in control room. Com-
bination of vertical and horizontal motion.

October 6: 09:00* BC. Boulder power plant, Nev. Light shock felt by all in power plant, by
others outdoors.

October 9: 14:00. Helena, Mont. Weak shock.

October 10: 19:15. Helena, Mont. Weak shock.

October 10: 19:50. Helena, Mont. Weak shock.

October 25: 09:53. Magna, Utah. Light shock felt by many at schoolhouse. Rattled windows.

October 26: Between 13:45 and 14:30. Northeastern Montana. Quake of short duration felt
quite generally throughout section, Residents at Wolf Point reported a rumble followed by one
sharp tremor which gradually died ‘away. Men working at the Nefzger Body Shop felt the quake
noticeably when timbers which were jacked up suddenly slipped out and let their loads fall. Large
buildings were reported to have swayed. Plentywood reported mild tremor of short duration.

November 2: 08:12. Helena, Mont. Weak shock.

November 2: 17:22. Helena, Mont. Weak shock.

November 3: 22:14* BC. Boulder City, Nev. Light shock felt by several. Rattled windows.

November 18: 06:31* BC. Boulder City, Nev. Light shock felt by observer in home. Rattled
windows, doors, and dishes.

November 26: 15:49 (about). Pierce Ferry, Ariz. Light shock felt by observer. Rattled
windows and doors.

December 6: 04:36* BC, Boulder City, Nev. Light shock felt by a few. Rattled windows,
doors, and dishes.

December 8: 07:10. Helena, Mont. Weak shock.

December 11: 06:09* BC. Northwestern Montana. Felt over an area of approximately 3,000
square miles in northwestern Flathead Lake region. Maximum intensity of VI was reported from
Kalispell, Trout Creek, Warland, and Whitefish. Press at Kalispell reported a sharp earthquake
but no major damage. At many homes bric-a-brac and light articles were jarred to the floor and
dishes rattled. One report of a toppled chimney was received, and several reports indicated loose
plaster fell. The quake, which was of 10-second duration, started with a heavy jolt end tapered off
into lesser vibrations. A rumble accompanied the quake.

INTENSITY VI

Kalispell—Felt by and awakened many. Felt outdoors by some. Cracked plaster and chim-
neys, some bricks fell. Broke dishes. Pendulum clocks stopped. Hanging objects swung and
pictures fell.

Trout Creek.—Felt by many. Rattled dishes. Hanging objects swung northeast. Pictures
were displaced.

Warland.—Felt in homes, few awakened. Rattled windows, doors, and dishes. Knickknacks fell.

Whitefish.—Awakened and frightened many. Considerable plaster cracked. Dishes rattled and
walls creaked. Quake was accompanied by roar or rumble. Two-story buildings swayed.

INTENSITY V!
Bigfork, Columbia Falls, Jennings and Dunn Creek, and Kila.

INTENSITY 1V:
Dayton, Eureka, Fortine, Libby, Marion, Niarada, Pablo, Polson, Rexford, and Yakt.

INTENSITY I TO III:
Esser.—XNegative reports were received from 6 places in Montana and 7 places in Idaho.

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

NOTE .—Al places are in Califoria unless otherwise stated. The Bulletin of the Seismological Society of America is referred to as
the 38\ Bulletin.

January 1: 15:56:32.* Epicenter 32°43’ north, 117°25” west, P. Localized shock in the coastal
area running from La Jolla through San Diego city proper, National City, and Coronado. It was
strong cnough to sway buildings, knock wmirrors and pictures from walls, and trip burglar alarns.
San Diego residents fled their homes in fear. Rolando Village and Crown Point residents described
the shock as sinilar to the explosion of a bomb truck in Rose Canyvon the previous month.

January 8: 10:54:18.* Epicenter 33°00” north, 115°50" west, P. San Jacinto Fault. about 20
miles northwest of Kl Centro. This earthquake was of mild intensity and was felt over an area of
about 12.000 square miles in southern California. Reports of intensity V were received from scattered
loeatitios: -

A strong-motion record was obtained from the accelerograph at Il Centro.

INTENSITY V:

Dulzura, Imperial, Lakeside, Mountain Center, Palm Springs, and San Dicgo.
INTENSITY 1V

Alpine. Barrett Dam, Brawley, Cabazon, Campo, Coachello. Descanso, El Cajon, El Centro,
Forest Home, Hipass, Holtville, Idyllwild, Jacumba, Julian, La Mesa, Mecea. Miramar, Mouunt

Laguua, National City, Palomar Mountain, Plaster City, San Dimas, San Marcos, Reeley, Warner
Springs, and Wildomar.
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INTENSITY I TO IIIi:

Beaumont, Calipatria, Chula Vista, Encinitas, Fawnskin, Jamul, La Jolla, Los Angeles, Mount
Wilson, Palm City, San Pedro, San Ysidro, Thermal, Twentynine Palms, and Valley Center.
Negative reports were received from 45 places.

January 8: 11:00 (about). Coleville. Light shock felt at Mono Observatory.

January 13: 08:31:15.* Epicenter 37°19' north, 118°39 west, P. About 2 miles west of Bishop.
Felt strongest at Owens River Gorge, where all were frightened. Cracked windows and chimneys.
Many rocks fell down sides of canyon. Sharply felt at Adams main powerhouse and lightly felt in
Nevada at Hawthorne.

January 13: 09:12:58.*% Epicenter 34°24’ north, 117°56’ west, P. Southwest of Valyermo.
Felt in Los Angeles and north of Los Angeles over a small area. No damage reported. Also felt at
Altadena, Glendale, La Crescenta, Pasadena, Sierra Madre, and South Pasadena.

Negative reports were received from 24 places.

January 31: 15:12:39.* Epicenter 33°50’ north, 118°06’ west, P. North of Los Alamitos.
Felt stightly at Long Beach and South Gate.

February 9: 18:56 (about). Brucite, Nev. Strong tremor rattled windows. Confined to area
west of foot of Paradise Mountains,

February 10: 03:01:18.* Epicenter 36°10’ north, 120°55" west, P. East of San Lucas. Felt
over an arca of approximately 2,000 square miles in west-central California. Maximum intensity V
reported from San Benito.

INTENSITY IV!

Big Sur, Chualar, Greenfield, Hollister (7 miles south of), Lonoak, San Lucas, San Miguel, Santa
Cruz, and Soledad.

INTENSITY I TO III:

King City, Moss Landing, Pacific Grove, Robles del Rio, and San Ardo.
Negative reports were received from 19 places.

February 13: 15:58. Fresno. Mild shock caused a low rumbling and rattled windows and
dishes.

February 14: 09:50. Washoe Valley, Nev. “Mild earth tremors rattled windows and swung
chandeliers for several minutes at 9:50 a. m., P. 8. T., in homes in Washoe Valley, about 20 miles
south of Reno, Nevada.” (SSA Bulletin, April 1946.)

February 15: 04:07. Parkfield. Light shock rattled windows, doors, and dishes. Hanging
objects swung. Pendulum clock facing south stopped.

February 20: 05:11:38.* Epicenter 34°03’ north, 118°05’ west, P. Near Barton Flat. Re-
ported felt at a cabin near San Gorgonio Peak.

February 23: 22:07:52.* Epicenter 34°24’ north, 117°48’ west, P. Southeast of Valyermo.
Intensity VI in Valyermo where all were awakened. Houses creaked and pictures fell.  There were
no intensity V reports.

INTENSITY 1IV!

Big Bear City, Cabazon, Glendale, Littlerock, Los Angeles, and Pasadena.
Negative reports were received from 50 places.

February 27: Between 14:00 and 14:30. Gables, Nev. Three shocks in rapid succession and
increasing intensity. Windows rattled. Preceded by sounds like a heavy truck. Felt only in the
valley.

March 5: 06:05* B. Epiceuter 38.9° north, 120.1° west. Maxiinum intensity VI at Bijou,
where all were awakened. Rattled windows, doors, and dishes. Hanging objects swung north-south.
Pendulum clock facing north stopped. Trees and bushes were shaken strongly. Small objects over-
turned and knickknacks fell. Also felt at Camino, Camp Richardson, Homewood, Kyvburz, Mevers,
Tahoe, Tahoe Vista, and Woodfordz. Felt in Nevada at Carson City, Lake Tahoe, Minden, Steam-
boat, and Virginia City.

Negative reports were received from 3 places in California and 4 places in Nevada.

March 15: 05:00. Grass Valley. “Several Grass Valley residents reported a severe jolt at
5a. m., P. 8. T, The tremor roused ome from their sleep.” (SSA Bulletin, April 1946.)

March 15: 05:20:01*. 05:49:36*, 06:00:35%, and 11:18:54*. Epicenter 35°44’ north, 118°02.5"
west, P. North of Walker Pass.  These earthquakes were felt over an area of approximately 65,000
square miles. See map. The following is quoted from a report of the field investigation made by
the Seizmological Laboratory: ““The foreshock at 05:20:01* was felt by many persons in the area of
Pasadena and Los Angeles, but the intensity there was described as slight. The main shock at
05:49:36* in the same area was reported as notably stronger, with the effect of a long-period roll
which set suspended objeets swinging and nauseated sensitive persons. The strong-motion instru-
ment at Pasadena recorded a maximum ground motion of about 1 millitneter with a period of about
2 seconds.  The after-shocks at 10:18:54* and on March 16 at 01:46* were also felt in Los Angeles,
In the epicentral region the main shock reached intensity VIII. Most of the more conspicuous
effects could be referred to VII; damage to adobe structures, cracks in brick chimneys, fall of plaster.
These were found in the region of Walker Pass and the South Fork of the Kern River south and west
of the epicenter. In San Canvon, a few miles east of the epicenter, large boulders were rolled down
onto the line of the Los Angeles Aqueduct. Part of the roof and sidewall were torn off by these
boulders; thix damage was repaired in about 2 days. Minor cracks were produced in the ground
and in concrete along the aqueduct.  Magnitude: The above numbers refer to local intensity. The
magnitude of the main shock on the scale in use at Pasadena has been determined from the strong-
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Fravre 4.—Area affected by the earthquake of March 15.

motion record and from comparison with aftershocks as being 6.2 to 6.4, The corresponding magni-
tude for the Long Beach carthquake of March 10, 1933 (Mareh 11, 1933, G. C. T)), is 6.3.  The San
Francisco carthquake of 1906 had a magnitude of about 8Yi. The last previous shock of comparable
magnitude in southern California occurred on October 21, 1942 (magnitude about 6.5: cpicenter
near Borego Valley), in castern San Dicgo County, 33.1° north, 116.1° west.”

INTENSITY VIIII

Onye.— Awakened and frightened all.  Houses creaked. Pendulum clocks facing northeast
stopped.  Trees and bushes strongly shaken.  Cracked plaster, windows, walls, chitnneys, and ground.
Pictures and plaster fell,  Considerable damage to wood, brick, maszonry. and conerete.  The sceond
~hock was most =evere, lasting almost 1 minute in a series of four rolls.  Heavy shocks occurred
throughout the day, and continned for 3 days.
INTENSITY VII:

Wldon, —Awakened and frightened all. Pendulum clocks stopped.  Trees and bushes strongly
shaken.  Shifted furnishings.  Cracked plaster, windows, and chimneys.  Broke dishes and windows.
Damage =light to brick and masonry.
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INTENSITY VIO

Bakersfield.—Reported as heavy in arca 20 to 40 miles east of Bakersfield. Felt by practically
all. Rattled loose objects; buildings ereaked. Door chimes rung. Few small plaster cracks. Hang-
ing objects swung. Damaged bascment in City Hall. Broke pipes.

Bodfish.—Awakened and frightened many. Some drugs and groceries fell off shelves and were
broken. Rattled windows, doors, and dishes. IHanging objects swung. Cracked walls. Damage
slight to concrete.

Brown.—Felt by and awakened all. Rattled windows, doors, and dishes. Overturned small
objeets. Broke dishes.  Rocks rolled in hills, sound could be heard in community. Cracked cement

Cantil.—Felt by all. Rattled windows, doors, and dishes. Trees and bushes moderately shaken
Shifted small objects and furnishings. Cracked plaster. Slight damage to masonry and concrete

Inyokern.—Felt by and awakened all, frightened many. Rattled windows, doors, and dishes.
Hanging objects swung. Trees and bushes moderately shaken. Shifted small objects and furnish-
ings. Small crack in road about 2 miles north of Walker Pass.

Isabella.—Felt by, awakened, and frightened all. Earth scemed to have almost a continuous
movement with intermittent large quakes from 05:20 to 08:10. Rocker arms on Fairview Bridge
showed considerable movement; the rocker arm on the east side moved 1 inch, the rocker arm on the
west side moved a complete turn.

Johnsondale—Felt by and awakened all. Rattled windows, doors, and dishes violently. Trees
and bushes moderately shaken. Shifted small objects and broke dishes.

Kernville—Awakened all and frightened many. Rattled windows, doors, and dishes. Walls
creaked. Hanging objects swung. Overturned smali objects.

Litlle Lake.—Felt by and awakened all.  Walls creaked. Overturned small objects. Cracked
windows and walls. Slight damage to conerete. Aqueduet showed many cracks.

Lone Pine.—Felt by several in house trailer. Slight damage to plaster and concrete. Trees and
bushes moderately shaken. Rattled windows, doors, and dishes. Hanging objects swung.

Mojare.—Three shocks felt very strongly. Rattled windows, doors, and dishes. Shifted small
objects and overturned vases. Felt by 3 people at ranch 7 miles south of Mojave. Dull rumbling
sound heard before and during second shock.  Window pane cracked.

Newhall.—Awakened many. Houses creaked. Hanging objects and doors swung. Cracked
plaster. One half-inch water pipe broke.

Olancha.—Felt by and awakened all. Rattled windows, doors, and dishes. Hanging objects
swung. Slight plaster cracks.

Porterville—TFelt by, awakened, and frightened many in hotel. Rattled windows and shifted
small objects.  Cracked plaster. Trees and bushes slightly shaken.

Ridgecrest.—Felt by and awakened all. Rattled windows, doors, and dishes. Hanging objects
swung. Cracked plaster and cement floor.

Roads End.—Awakened and frightened all. Rattled windows, doors, and dishes violently.
Hanging objects swung northeast. Overturned small objects. Big rumble when quakes came.

San Bernardino.—Felt by and frightened many. Pendulum clocks stopped. Cracked plaster.
Overturned small objects.

Searles Valley—Felt by, awakened, and frightened many. Rattled windows, doors, and dishes.
Houses creaked. Cracked plaster.

Shafter.—Two strongest shocks awakened and frightened many. Rattled windows, doors, and
dishes. Trees and bushes slightly shaken. Cracked plaster.

Springville.—Felt by and awakened all. Rattled windows, doors, and dishes. Shifted small
objeets, overturned knickknacks. Hanging objects swung.

Sultana.—Felt by and awakened many. Rattled windows. Shifted small objects and furnish-
ings. Hanging objeets swung.

Tehachapi.—Felt by, awakened. and frightened all.  Rattled windows, doors, and dishes strongly.
Houses creaked.  Shifted small objeets.  Noticeable plaster cracks. Food in glass jars fell from
shelves.

Trona.—Felt by all.  Loose objects rattled and buildings creaked. Moderate rumbling at be-
ginning. Visible swaving of buildings and trees.  Minor plaster eracks.  Dishes fell from sheives
and water splashed from fish bowls,

Twulare.—Felt by all. Rattled windows, doors, and dishes. Hanging objects swung. One
chimney cracked.

Visalia.—Felt by and awakened all.  Rattled windows, doors, and dishes.  Pendulum clocks
stopped.  Trees and bushes moderately shaken.  Cracked plaster.

INTENSITY VI

Acton, Arvin, Big Pine, Burbank, Buttonwillow, Caliente, California Hot Springs, C‘artago,
Castaic, Chowehilla, Cozo Junction, Darwin, Death Valley, Earlimart, Fellows, Frazier Park, Fresno
and vicinity, Friant, Fulton Ranger Station, Grapevine, Groveland, Hanford, Incline, Keller, Lake
Hughes, Lemoncove, Long Barn, Los Alamos, Los Angeles, Lost Hills, Mavwood, McFarland, Mira-
monte, Nipennawasse, Owenyo, Oxnard, Port Huenenie, Posev, Raisin, Rosamond, Saltdale, Sanger,
Santa Barbara, Sepulveda, Shoshone, Stratford, Taft, Tecopa, Tinemaha Dam, Valvermo, Westhaven,
Wheeler Ridge, Wildomar, and Yosemite National Park.

INTENSITY IV:
Academy, Adelanto, Aguanga, Ahwalnee, Alhambra, Altadena, Amboy, Arroyo Grande, Artesia,

Auberry, Baldwin Park, Barstow, Bass Lake, Beaumont, Ben Hur, Beverly Hills, Big Bear City,
Bizhop, Bonsall, Cabazon, Cammache, Camp Baldy, Caruthers, Casmalia, Cedar Glen, Coleville,
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Compton, Corcoran, Corona, Coulterville, Covina, Cow Creck, Cuvama, Daggett, El Monte, Il Nido,
El Portal, El Segundo, Etiwanda, Fairmont, Fawnskin, Fillmore, Firehaugh, Fullerton, Glendale,
Glendora, Glennville, Helm, Hermosa Beach, Highland, Hinkley, Hondo, Huntington Park, Huron,
Independence, Indio, Inglewood, Kettleman City, Knights Ferry, Lake Arrowhead, Lancaster, Laws,
Le Grand, Lemoore, Lindsay, Long Beach, Los Alamitos, Los Olivos, Lucerne Valley, Ludlow, Mari-
posa, MecKittrick, Mendota, Monrovia, Montalvo, Moreno, Mount Wilson, Muroc, Newberry, North-
fork, North Hollywood, North Long Beach, Oilfields, Ojai, O'Neals, Orange, Orange Cove, Palm City,
Palm Springs, Pasadena, Patterson, Pinedale, Pineridge, Piru, Planada, Pond, Randsburg, Reedley,
Riverside, Rosemead, San Diego, Sandberg, San Gabriel, Sanger, San Joaquin, San Miguel, San Pedro,
Santa Ana, Santa Fe Springs, Santa Margarita, Santa Paula, Santa Ynez, Seven Oaks, Sierra Madre,
Simi, Snelling, Sonora, South Gate, Terra Bella, Turlock, Twentynine Palms, Venice, Ventucopa,
Ventura, Walnut, Wasco, Whittier, Wishon, Woodlake, and Wrightwood.

INTENSITY I TO III:

Angiola, Anza, Baker, Bartlett, Bridgeport, Cambria, Coachella, Coalinga, Colton, Culver City,
Fagle Rock, Elsinore, El Toro, Encino, Forest Home, Goleta, Hemet, Knowles, Littlerock, Mecca,
Morongo Valley, Newman, Oceano, Ontario, Palos Verdes Estates, Paso Robles, Placentia, Pomona,
Redlands, Romoland, San Dimas, Santa Maria, Shandon, Thousand Palms, Torrance, Tranquillity,
and Upland.

Negative reports were received from 85 places.

March 15: 21:49:23.* Epicenter 33°57 north, 118°17’ west, P. Southeast of Inglewood. Light
shock distinetly felt without damage at Hawthorne, Los Angeles, Manhattan Beach, Maywood,
and Venice.

March 16: 01:46:19% and 01:58. Epicenter 34°44 north, 118°02.5’ west, P. North of Walker
Pass. Felt lightly at L.os Angeles and Bakersfield.

March 16: 02:10. 08:05, and 08:06. Kernville. Felt generally without damage.

March 16: 02:20. 03:15, and 22:04:15% P. Trona. Many awakened.

March 16-17: 23:30 and 01:00. Quincy. ‘A series of three earth shocks of brief but severe
intensity was reported to have rocked homes in Quincy and the Feather River region. Residents
reported feeling two shocks in quick succession about 11:40 p. m., P. S. T., on the 16th, and another
shock about 1 a. m. on the 17th, all strong enough to shake buildings.”” (SSA Bulletin, April 1946.)

March 17: 00:17:02* P, Trona. Mild shock

March 17: 06:45:56.* Ipicenter 38.3° north, 118.2° west, W. Southwest of Hawthorne, Nev.
Felt over approximately 12,000 square miles in a sparsely inhabited region. Maximum intensity V
reported from Luning.  All other reports indicate a moderate shock. Felt in California at Bridgeport.
Coleville, El Portal, June Lake, Kyburz, Laws, Leevining, and Yosemite National Park; and in Nevada
at Carson City, Fallon, Hawthorne, Mina, Minden, Schurz, Smith, Smokey Valley, Tonopah, Welling-
ton, Wabuska, and Yorington.

Negative reports were reccived from 7 places in California and 5 places in Nevada.

A strong-motion record was obtained from the accelerograph at Hawthorne.

March 18: 02:05:54.*% Epicenter 35.7° north, 118.0° west, P. North of Walker Pass. Felt
slightly at MecKittrick (Olig pump station).

March 18: 07:49:27* and 07:50:43.* Epicenter 35.7° north, 118.0° west, P. North of Walker
Pass.

INTENSITY VI:

Brown.—Felt by and awakened all.  Rattled windows. Trees and bushes moderately shaken.
Knickknacks fell.

Los Angeles.—Two sharp shocks in Sand Canyon sent deluge of huge boulders down mountainside
in area of Los Angeles aqueduet.

Trona.—Strong swaying motion. Rattled dishes and loose objects.

Weldon.—Felt by all. Rattled windows, doors, and dishes. Hanging objects swung. Trees
and bushes moderately shaken. Shifted small objects.

INTENSITY V:
Coso Junction, Ducor, Little Lake, and Muroc.

INTENSITY 1V:
Acton, Adelanto, Bodfizh, Cantil, Darwin, Fawnskin, Friant, Hobo Hot Springs, Lebec, McFar-
land, MeKittrick, Oildale, Porterville, Red Mountain, Saltdale, Wrightwood, and Yosemite.

INTENSITY I TO III:

Lake Arrowhead, Lake Hughes, Ludlow, and Santa Maria.

Negative reports were received from 21 places.

March 26: 00:38. Little Lake, 12 miles south of. Slight shock felt by several.

March 27: 08:30 (about). San Martin. Slight shock felt by several. Walls creaked.

March 29: 02:40:17.* Epicenter 37°51’ north, 121°59’ west, B. Berkeley region. Moderate
shock felt at Berkeley, Canyon, Lafayette, Martinez, Oakland, and San Francisco.

Negative reports were received from 27 places.

March 29: 03:58. Epicenter 40.9° north, 121.7° west, B. Shasta County. Light shock felt
at Cassel and Fall River Mills.

Aprit 1-30: Epicenter 35.7° north, 118.0° west. P. Aftershocks of March 15 earthquake.
During April, 53 after shocks were either felt at the Sand Canyon or Nine Mile aqueduct stations or
recorded at one or more stations of the Pasadena Seismological Laboratory.
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April 9: 07:16:07.* Lpicenter 34°20’ north, 118°41’ west, P. Prairic Fork, San Gabriel River.
Slight shock felt by several in Big Pine recreation area.

April 9: 21:16. Hollister, 7% miles south of. Very slight shock felt by several.

April 17: 05:34* P.  San Martin and Watsonville. Many awakeuned in both towns. Recorded
at Tinemabha.

April 19: 04:50. Santa Maria. Very slight shock. Felt.

April 19: 07:55:13.* Epicenter 33°53’ north, 117°18 west, P. Near Box Springs. Felt lightly
at Riverside and Perris. Rocks broke loose and tumbled down slopes at Box Springs repcater station.

April 19: 13:00 (about). Laytonville. Felt by several.

April 21: 23:42.* Epicenter 37°42’ north, 121°29’ west, B. South of Hollister. One quick
jerk, veryv short. Felt by several in Vernalis.

April 25: 03:50. Watsonville. Shock of mmomentary duration awakened many in community.

April 25: 13:50:40.* Epicenter, 37°33’ north, 121°55" west. B. Near Santa Clara. Felt over
an arca of approximately 400 square miles, mainly in western Alameda County. Maximum intensity
VI reported from two places; all other reports indicate a moderate shock,

INTENSITY VI:
Milpitas—Felt by many. Rattled windows. Walls creaked and plaster was cracked.
Pleasanton.—Felt by many. Rattled windows. Trees and bushes moderately shaken. Water
line on main street was broken. : .

INTENSITY V.
Alviso, Agnew, Mission San Jose, Moraga, Newark, and Newark substation.

INTENSITY IV!
Centerville, Hayward, Irvington, Niles, San Lorenzo, Sunol, and Warm Springs.

INTENSITY I TO III: .o

Alvarado, Mount Eden, Oakland, and San Leandro.

Negative reports were received from 18 places.

April 29-May 4: Childs Meadows, Manzanita Lake, and Mineral. A series of at least 12 shocks
were felt by manv. Windows and loose objects rattled. Trees and bushes slightly shaken.

May 1: 17:26:16.* Epicenter 37°41’ north, 121°33’ west, B. Felt over an area of approxi-
mately 3,000 square miles in west-central California. Tracy felt shock more than other localities.

Strong-motion records were obtained from the accelerographs in San Francisco, Oakland, and
San Jose.

INTENSITY VI
Tracy.—Felt by all. Rattled windows, doors, and dishes. Hanging objects swung north-south.
Shifted articles on shelves. Some plaster cracked.

INTENSITY V.
Byron and Moraga.

INTENSITY 1V:

Agnew, Alma, Decoto, Diablo, Isleton, Irvington, Lafayette, Lathrop, Livermore, Mission San
Jose, Mount Eden, Niles, Pinole, Pleasanton, Ripon, San Gregorio, San Lorenzo, San Francisco, and
Sunol.

INTENSITY I TO III:

Ben Lomond, Berkeley, Brentwood, Canyon, Cresta Blanea, Cupertino, Manteca, Milpitas,
Modesto, Oakdale, Oakland, Orinda. Pescadero, Redwood City, Sacramento, St. Mary's College, San
Bruno, San Ramon, Stockton, and Vernalis.

Negative reports were received from 44 places.

May 3-31. Epicenter 35.7° north, 118.0° west, P. Aftershocks of March 15 ecarthquake.
During May 20, aftershocks were either felt at the Sand Canyon or Nine Mile aqueduct stations or
recorded at one or more stations of the Pasadena Scismological Laboratory.

May 8: 16:13:59.* Epicenter 33°53' north, 117°18 west, P. Near Box Springs. Aftershock
of April 19 shock. Felt distinctly at Riverside and Tenaja Guard Station.

May 12: 10:19:05.* ILpicenter 33°53' north, 117°18’ west, P.  Near Box Springs. Felt slightly
at Riverside.

May 12: 17:16:57.*% FEpicenter 36°03’ north, 117°55" west, P. Felt at Haiwee.

May 12: 17:18:33.* Epicenter 36°03’ north, 117°55" west, P.  Felt at Haiwee.

May 13: 16:28:30.* Epicenter 37°20" north, 118°50’ west, P.  West of Bishop. Felt at Laws.

May 17: 19:55:00.* Epicenter 37°22" uorth, 118°50" west, P.  West of Bishop. Felt slightly
at Laws.

May 19: 17:51:13.* Epicenter 33°57’ north, 118°09’ west, P.  Northwest of Downey. Slight
carthquakes felt at Alhambra, Los Angeles, Pasadena, and South Gate.

Negative reports were received from 9 places.

May 20: 21:36:4.* LEpicenter 35.9° north, 118.5° west, P.  Upper Kern River. Felt by many
at Kern River powerhouse No. 3. Rattled windows and doors.

792022 -48--— -3
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May 22: 11:01:533.* Epicenter 36°08’ north, 117°57" west, P.  Very near Haiwee. Felt slightly
at Haiwee aqueduct station.

May 28: 21:58.*% Epicenter about 10 miles southeast of University of California, B. Felt over
a small area in East Bay region. Maximum intensity V reported from Moraga.

Strong-motion records were obtained from the accelerographs in the Southern Pacific Building,
San Franciseo.

INTENSITY IV:
Alameda, Albany, Berkeley, Canyon, Hayward, Oakland, Piedmont, Rodco, and Walnut Creek.

INTENSITY T TO III.

Lafavette, Mount Eden, and Pinole.

Negative reports were received from 16 places.

May 29: 09:51.* Fpicenter 36°48’ north 121°34" west, B.  Near Hollister. Felt over very
small arca inland from the Monterey Bay region.  Maximum intensity V reported from one locality
a few miles south of Hollister where many were frightened and small objeets were shifted.

A record was obtained from the Weed instrument in Hollister,

INTENSITY 1V:
Hollister, San Juan Bautista, and San Martin,

INTENSITY I TO III:

Salinas and Watsonville.

Negative reports were received from 11 places.

June 1: 03:06:31.* Epicenter 34°25’ north, 118°50’ west, P, Near Fillmore. Felt in San
Pedro, Hollywood, Los Angeles, and more strongly (intensity about [V) at Camarillo.

June 2-29: Epicenter 35.7° north. 118.0° west, P, Aftershocks of Mareh 15 earthquake.
During June, 20 aftershocks were either felt at the Sand Canyon or Nine Mile aqueduct stations or
recorded at one or more stations of the Paxadena Seismologieal d.aboratory.

June 4: 03:55. Desert Center, 15 miles west of.  Slight shock awakened two. Rattled light
fixtures.

June 4: 04:05:24.* Epicenter 33°55" north, 115°42’ west, P. Pinto Basin, Little San Bernar-
dino Mountains.  Felt by several in Needles. Hanging objects swung.

June 5: 13:59:36.* Epicenter 35°35" north, 118°20” west, P. Near Weldon. No damage.
Felt distinetly at Borel powerhouse, Kern River powerhouse No. 3, Kernville, and Nine Mile aqueduct
station.

June 5: 16:04:44.*  Epicenter 35°35’ north, 118°20" west, P.  Near Weldon. Felt distinetly
at Borel powerhouse and felt lightly at Nine Mile, Jawbone, and Sand Canyon aqueduct stations.

June 6: 22:51. Jawbone aquedncet station. Slight shock felt.

June 13: 17:26* P.  Kern County. Trembling motion felt by two at Kern River powerhouse
No. 1. Recorded at Tinemaha.

June 13-14: 22:56 to 07:30. Mineral. Series of about 20 mild shocks. Disturbed objeets
observed by =everal, Very slight movement of buildings.  Pull chains of lights swung east-west.
Distant, thunderous sounds heard immediately before shoeks.

June 15: 11:46:53.* Lpicenter 32°36’ north, 116°19" west, P. Near Hipass, Maximum
intensity V oreported from Hipass.  Also felt at Alpine, Barrett Dam, Descanso, Jacumba, Julian,
and San Diego.  Small objeets =hifted.  Lighting fixtures swung.  Windows and dishes rattled.

June 23: 21:25. Mineral.  Mild shock felt by =everal. Rattled windows, doors, and dishes.

June 24-25: 12:25. 18:14. and 05:18. DPasxadcena region.  *‘Three local tremors, all within 50
miles of Pasadena, were recorded at the California Institute of Techuology within a 24-hour period,
but there were no reports of any damage.  The tremors were at 12:25 and 6:14 p. m,, P. S. T,, June
24, and at 5:018 a. m, June 2577 (S8 Bulletin, October 1946.)

June 26: 19:16:35.*%  Lpicenter 33°33" north, 117°18' west, P. Near Box Springs.  Short sharp
shoek rattled windows in Perris and Riverside.  Felt by many and frightened children.

June 29: 21:22:18*%  Epicenter 34°02° north, 118°18" west, P. Los Angeles. Mild temor
reported by re<idents of Beverly Hills, Culver City, Hawthorne, Inglewood, and Lawndale.

Negative report= were received from 12 places.

July 1: 23:28:35.*%  Epicenter 34°067 north, 117°46" west, P. Near Pomona.  Apparently a
strictly local carthgquake felt by hiundreds of Claremont and Pomona residents but not reported out-
side the Pomona Valley region. A <ingle. sharp jolt was felt by many and awakened many others.
Claremont residents reported a very =light ~hock the following morning at 06:50.

July 5: 18:15. Sand Canyvon aqueduoet station. Mild shocek.

July 6: 22:55.*% LEpicenter near 40.5° north, 121.5° west, B, Lassen National Park.  Felt over
an arca of approximately 7.000 ~quare miles in northern California.  Maximum intensity VI reported
from \Mill Creek, Mineral, and the Lassen National Park area, where small objeets fell and eanned
goods were ~haken from shelves,

INTENSITY VI

Ml Creck— Telt by and awakened alt, Rattled windows, doors, and dishes.  Hauging objects
swune.  Trees and bhushes moderately shaken.  Kniekekacks and books fell.

Mincral.—Feit by and awakened all. Hanging objeets swung,  Overturned a few vases, some

dishes fell.
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INTENSITY V!
Caribou and Grass Valley.

INTENSITY I TO 1IV:

Chester, Chico, Deer Creek, Dutch Flat, Emigrant Gap, Gridley, Inwood, Las Plumas, Marys-
ville, Milford, Oroville, Paradise, Portola, Quiney, Redding, Storrie, and Susanville.
Negative reports were received from 35 places.

July 6: 23:32:00.* Epicenter 35.7° north, 118.0° west, P.  Near Walker Pass.  Mild shock felt
at Sand Canvon Aqueduet Station.

July 8: 04:04. Mineral. Felt by and awakened many. Rattled windows and doors.  Very slight
shock felt in Caribou.

July 8: 19:19:01.* Epicenter 35°40’ north, 118°04’ west, P.  Near Walker Pass,  Felt at Nine
Mile and Sand Canyvon aqueduct. stations.

July 13: 04:00:33.* Epicenter 35.7° north, 117.6° west, P. East of Inyokern. Felt at Sand
Canyon aqueduct station,

July 17: 08:38:02.* Epicenter 35°41’ north, 117°35" west, P. East of Invokern. Felt slightly
at Nine Mile and Sand Canyon aqueduet stations.

July 17: 21:02:02.*% Epicenter 35°42’ north, 117°41” west, P, Ilast of Inyokern. Felt slightly
at Jawbone aqueduct station.

July 18: 06:27:58.* Epicenter 34°32’ north, 115°59" west, P.  West of Bagdad. Felt over an
area of approximately 27,000 square miles in southern California. Maximum intensity VI reported
from Yuecca Valley, near White Water, where small objects shifted and knickknacks fell.

INTENSITY V:
Amboy, Baker, Forest Home, Rice, and Twentynine Pahns.

INTENSITY 1V:

Acton, Atwood, Beaumont, Big Bear City, Blyvthe, Chubbuck, Daggett, Desert Center, Essex,
Etiwanda, Glendora, Hinkley, Idyllwild, Indio, Ivanpah. Lake Arrowhead, Lucerne Valley, Ludlow,
Maywood, Mecea, Needles, Newberry, Palm Springs, Redlands, Romnoland. San Bernardino, San
Jacinto, Santa Ana, Seven Qaks, Thousand Palms, Trona, Van Nuys, Victorville, Vidal, and Wildomar.

INTENSITY I TO III

Anza, Artesia, Boron, Cabazon, Castaie, Coachella, Corona, Elsinore, Fall Brook, Hesperia,
Jawbone Aqueduct Station, Kelso, Lake Hughes, Niland, Pasadena, Pomona, Riverside, San Clemente,
Nan Juan Capistrano, and Upland.

Negative reports were received from 42 places.

July 9: 18:05. Sand Canyon aqueduct station. Mild shock.

July 20: 06:33. Nine Mile aqueduect station. Slight shock.

July 22: 07:19:33.* Epicenter 35°44’ north, 118°02' west, I>. Near Walker Pass. TFelt at
Haiwee powerhouse and Freeman. Little Lake. Nine Mile, and Sand Canyon aqueduct stations.

July 23: 03:25:538.% ILpicenter 35°50° north, 118°00° west, P. Near Walker Pass. Shook
house rather severely at Nine Mile aqueducet station.

July 23: 16:19:08.* Epicenter 35°06° north, 119°03" west, P, North of Wheeler Ridge.  Felt
~tighthv at Taft.

July 27: 21:14:11.%  Lpicenter 35°40 north, 117°30" west, P, Near Invokern.  Felt by several
at Ikern River powerhouse No. 3.

August 2: 20:00 (about). LEurcka., Anearthquake which swaved light fixtures in Eureka homes
shortly after 10 p.m., Po S, T was registered on the University of California scismograph at Ferndale.
It was classed as ‘very slight’ and its origin was estimated as about 20 miles north of the station.”
(SNA Bulletin, October 1946.)

August 4: 20:08.* Fpicenter, 36°53° north, 121°36° west, B, On San Andreas Fault near
Atma and Lox Gatos. Felt at Alviso. Aptos, Los Gatos, San Franciseo, San Gregorio, and Waton-
ville.

August 5: 20:55:07.*%  Epicenter 34°577 north, 120°117 west, P. Fast of Santa Maria,  Nlightly
felt at Los Alamos,

August 8: 12:13* B, Scotia and Upper Mattole.  Very slight shoek felt by observer.

August 11: 15:46.  Kern River powerhouse No. 1. Shight shoek felt by several.

August 14: 14:01* B. San Francisco Bay arca.  Lintire arca trembled slightly during 45-
~ccond carthquake.  No damage reported althongh it was partiealarly felt in the last Bay region
where dishes and pans were shaken.  Residents of Forest Hill and other areas west of Twin Peaks
reported a short, sharp carthguake accompanied by a rumbling noise.  The shock was also felt at
Lafavette, Oakland, and Rockaway Beach.

August 19: 02:20.  Markleevitle, 5 miles south of.  Shight shock feht by several,

August 27: 21:47:33.*%  Lpicenter 35°41 north, 1182127 west. . Near Walker Pass. Felv by
~several at Kern River powerhouse No. 1 (Kern Canyond, and Kern River powcerhouse No. 3 (near
Kernviller.

August 31: 01:15.%  Lpicenter 35°37 north, 1182007 west, Po Routh of Walker Pass. Awakened
many at Kernville and Tehachapi. Also felt by ~everal at Kern River powerhonse No. 1,

September 2: 07:26*% P, Trona. Slicht shoek fehi, Buildings ereaked and loose objects rattled,

September 9: 03:20. Santa Maria.  Sheht <hoek felt by manv,  Also felt at Orcatt pump
house (near Santa Maria).
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September 13: 08:13:07.* Epicenter 35°36’ north, 117°40° west, P. Iast of Invokern. Felt
by several at Cantil.  Rattled windows, doors, and dishes.

September 27: 23:19:09.* Epicenter 33°57’ north, 116°531’ west, P, North of Beaumont.
Felt over an area of approximately 9,000 square miles in southern California.  Maximum intensity
VI reported from several places, where slight damaged oceurred.

INTENSITY VI:

Banning.—Felt by all and awakened many. Hanging objects swung north.  Cracked plaster
and overturned vases, Rattled windows, doors, and dishes.  Those awake reported licaring the
=hock before feeling it.

Cabazon.—Felt by all. Cracked plaster and shifted small objeets and furnishings.  Knickknacks
fell.  Damage =light.

Cathedral City.—Felt by all.  Overturned small objeets.  Rattled windows, doors, and dishes.
Damage slight.

Palm Springs.—Felt by many. Hanging objects swung north.  Cracked plaster. Trees and
bushes slightly shaken. Shifted small objects.  Damage slight.

INTENSITY V!

Aguanga, Beaumont, Fall Brook. Fawnskin, Forest Home, Hayfield Reservoir, Idyllwild, Men-
tone, Riverside. and White Water.
INTENSITY IV:

Altadena. Anaheim, Anza. Burbank, Calimesa, Coachella, Colton, Corona, Desert Center,
Llsinore, Etiwanda, Hemet. Huntington Beach, Laguna Beach, La Habra, Mill Creck Canyon,

Mountain Center, Norco. Perris. Pomona, Romoland, Rosemead, San Bernardino, San Dimas, San
Jacinto, South Gate, Thousand Palms, Walnut, and Wildomar.

INTENSITY I TO III:

Balboa, Lakeview, La Mirada. Newport Beach, Redlands, San Diego, Santa Ana, Twentvnine
Palms, Victorville. and Warner Springs.

Negative reports were received from 50 places.

October 1: 11:23.  San Jose. A light earthquake felt in San Jose at- 11:23 2. m., P. 8. T, was
recorded on the University of Santa Clara seismograph. There was no damage.”  (SSA Bulletin,
October 1946).

October 28.: 14:02:38* and 14:27:21.* Epicenter 33°25' north, 116°54’ west, P. North of
Palomar Mountain. Two shocks of rapid motion; first was the larger.

October 30: 12:10. Canyon. Very slight shock felt.

November 9: 21:12:12.*  FEpicenter 33°14" north, 116°32" west. P. Near Warner Springs.  Felt
at Borego Valley. Buildings creaked and loose objects rattled. Rumnbling subterranean sounds
heard before and after shock.

November 19: 18:08. Near Bakersfield.  Felt by several at Kern River powerhouse No. 1.

November 23: 17:02. Eurecka. Felt by many. Buildings creaked and loose objeets rattled.
Disturbed objects observed by many. One crack reported in a new sidewalk at Arcata.

November 24: 23:20. Hollister. Felt by alf. Rattled windows, doors, and dishes. Walls
creaked.

November 27: 06:44:51.* Epicenter 35°30” north, 120°55” west, P. Near Cayucos. Awakened
many at Morro Bay and Santa Margarita. Hanging objects swung, pendulum clock stopped. Trees
and bushes moderately shaken.  Also felt at Atascadero, Los Alamos, Pismo Beach, and San Luis
Obispo.

}December 8: 20:45. Bakersfield. Telt by several in a Kern Canyon powerhouse.

December 18: 06:21.* Epicenter 40.3° north, 124.5° west, B, Northern California. Felt over
an area of approximately 3.500 sguare miles in the coastal region.  Maximum intensity VI reported
from Ferndale and Capetown. near Cape Mendocino, where knickknacks, books, and pictures fell.
Eureka press reports indicated the shoek was the heaviest felt there sinee 1932,

Strong-motion records were obtained from the aceelerographs located at Eurcka and Ferndale.

INTENSITY V:

Areata, Blue Lake, Furcka. Fields Landing, Fortuna, Honerdew. Pepperwood, Petrolia, Shelter
Cove, and Upper Mattole.
INTENSITY IV:

Benbow, Briceland, Bridgeville, Burut Ranch. Colusa, Cape Mendocino Light Station, Dyerville,

Fttersburg, Fort Bragg, Garberville, Kneeland, Miranda, Orick, Orleans, Punta Gorda Light Station,
Picrey, Redding, Rockport, Scotia, Trinidad, Trinity Center, and Westport.
INTENSITY I TO I1I:

Denny, Hoopa, and Layvtonville.

Negative reports were received from 25 places.

December 20: 20:25. Eurcka. Very light <hock felt by several.

December 22: 12:17:41.* Epicenter 33°58" north, 118°14° west, P, Near Huntington Park.
A very small shoek rocked the southwestern section of Los Angeles,  No damage reported.

December 23: 17:40. San Jose. Two shocks felt by many.  Buildings ereaked and loose
objects rattled.  Building wallx swayed.



UNITED STATES EARTHQUAKES, 1946 17

December 25: 21:28:01.*% Epicenter 35.7° north, 118.0° west, P. Felt at Grand Canyon
aqueduet station.  Windows rattled and walls creaked.

December 26: 23:06:23.* picenter 37.6° north, 118.8° west, P. Northern Owens Valley.
Awakeuned all at Long Valley Reservoir. Rattled doors and dishes.

WASHINGTON AND OREGON

(120TH MERIDIAN OR PACIFIC STANDARD TIME)

February 5: 08:12.5* BC. Ardenvoir and Chelan, Wash. Light shock felt by many at Ardeu-
voir, rattled dishes at Chelan. At Entiat the 3-second shock resembled an explosion and was felt by
many.

February 5: 19:20. Marblemount, Wash. Light shock of about 30 seconds’ duration. Felt
by many. Rattled windows, doors, and dishes.

February 6: 02:11. Sedro-Woolley. Wash. Moderate shock awakened many. Sounded like
black powder blast underground.

February 14: 19:17:47.* Epicenter near 47.3° north, 122.9° west, W. This shock reached inteu-
sities VI and VII at many places in the Puget Sound area and was felt over about 70,000 square miles.
The estimated magnitude was 5%. A few deaths were charged indirectly to the shock, and dainage
was estimated at $250,000, most of it occurring in Seattle. A survey of the affected area was made by
representatives of the United States Coast and Geodetic Survey and the University of Washington.
The instrumental data, as well as the intensity distribution, indicated some depth of focus—of the
order of 25 kilometers or more. A unique circumstance is fpund in the fact that the epicenter lies on
the tine of zero gravity anomaly in an area showing one of the sharpest gradients in the country. To
the north and ecast of this linc there is a negative anomaly of 93 milligals; to the southwest there is a
positive anomaly of 33 milligals. The epicenter presumably lies along the line of greatest stress since
1t ix almost on a line between the extreme anomalics.

At Shelton an observer reported the shock as the worst in his 56 vears in the state. The absence
of a zone of high intensity in the sparsely settled epicentral arca is indicative of a deep focus, but not
neeessarily beneath the continental layvers.

INTENSITY VII:

Olympia.—At the Olympia Hotel about 80 feet of cornice or “fire wall,” 2 feet high, was knocked
off the north wall: otherwise there were only a few plaster eracks inside the building.  Many of the
huildings in the statehouse group showed small plaster cracks, but there was no structural damage.
There were rather frequent cases throughout the city of plaster cracks, fallen knickknacks, and over-
turning of unstable objects. The populus was generally frightened.

Seatile.—Damage in Seattle was marked by a few spectacalar cases which tend to give a false
impression of the general severity of the shoek. Ixeept for these cases, eracking of plaster in cither
residences or buildings was rare, as were reports of broken windows and chimneys.  The worst damage
occurred in former tideland where buildings were coustructed on pile foundations: vet even there it was
spotty and with the exception of the Sears, Roebuck Building the damaged structures were generally
old. The outstanding cases were the Sears, Rochuck Building, 2465 Utah Street: Fisher flour mills
and grain elevator on Harbor Island: Frye & Co. packing plant, 2203 Airport Way; Seattle Port of
Fmbarkation Building No. 14, 1500 Alaska Way: and the Smith Tower, 42 stories high, Second and
Yeszler streets,

The Nears, Roebuck Building is a 225-foot long structure, 9 stories high, with a 3-story tower
carrying a 13,000-gallon water tank on the eleventh (loor level and a 60,000-gallon tank on the twelfth
floor. It ix of reinforced conerete frame construction with brick veneer walls and pile foundation.
Extensive eracking of plaster occurred on all floors; on xeveral floors hollow-tile partitions were cracked;
and diagonal cracks appeared in the tower and on the eighth and ninth floors. Considerable damage
occurred on the seventh floor from the collapse of shelving loaded with heavy automotive parts.
Broken bricks and flashing gave evidence of hammering between the main building and annex of
siniilar construetion.  Damage was estimated at $50,000.

At the Fisher flour mill a 50,000-galion water tank was mouanted on top of the 16-story grain
clevator No. 3, which is of reinforeed conerete and rests on 4,000 40-foot piles.  The I-beams support-
ing the tank were twixted and the tank fell to the roof fracturing the standpipe and flooding the
~tructure,  The 40-foot steel tower supporting a similar tank on the S-story high ¢rain elevator No. 1
was deformed but otherwise withstood the shock.

The Frye & Co. meat packing plant was an old unreinforced brick strueture 3 stories high, 140
feet long, and 70 feet wide. The floor joists apparently battered down about 80 feet of the wall 20
feer from the top on one side of the building, and pushed out over a length of 20 feet on the opposite
~side. Considerable maehine-shop equipment was lost when the falling brick crushed a corrugated
iron shed housing the <hop.

The old Port of Embarkation Building at the edge of the harbor is a 3-story brick strueture, 300
feet loug by 30 feet wide, built on piles. The building, which was in v ery poor condition, was aban-
doned. Daylight ~howed through the eracks made at all four corners. .\ heavy safe was thrown 8
feer acros~ the floor during the earthquake, and many filing eases overturned.  Expensive ship’s
in<rruments were thrown to the floor and damaged.

In the 42-tory Smith Tower Building plaster ehipped from the walls of the elevator shafts above
the twenty-tirst floor.  Only one office on the thirty-sccond floor suffered from cracked plaster. The
press reported some windows broken.  During the earthquake the elevator eables were reported to have
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hit the sides of the shaft, and the motion of the building badly frightened the few occupants. Obser-
vers on the tenth floor of a nearby building reported that the tower appeared to sway through many
feet.

In the Marine Hospital and Public Safety Building some plaster was eracked.  Both buildings
are on high ground. Conerete watertank columns on a cold-starage plant were eracked, exposing the
reinforeing steel. Nome plaster was reported to have fallen in the 10-story ('ouml\"(‘i&y Building.
At Salimon Terminal hundreds of cases of salmon were thrown about with some damage, and the setting
off of sprinkler svstems caused thousands of dollars damage to the contents of twao piers.  One vessel
reported that the swaving motion of the pier to which it was moored was imparted to the ship. lua
hospital the beds rolled back and forth. A life-size stone statue toppled from the top of Briscoe Boys
School and erashed through a glass conservatory roof.  An 8foot high rock wall with poor foundation
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Frouwe 5. —Area affected by the carthguake of February 11

caved in i one home reported that adl the pictures fell from the walls. i the South End a blindine
flash was reported from two shorc-cireuited 25,000-volt power lines. Union Lake “hoiled and bubbled.”

Persons in movies, public gatherings, and diners generatly took cognizance of the motion, bt
there was generatly little serioux alarm although ~one persons left movie housex,  The most prevailing
impression was that the motion was like the passing of a heavy trinek,  Many reported sounds pre-
ceding the shock.

Tacoma.—Several old brick ehimnevs were brokew off at the roof Hine. At a good many places
articles fell from ~helves and kniekknacks were knoeked over,  People were eeneradly frightened.
Many reported that a noise preceded the shoek.

INTENSITY VI

Aberdecn, —Felt generally. One outside ehinmmey reported loosened from house,  Penduhnn
clocks ~stopped.

nacortes == Some plaster eracked and <mall objects fell,

Bothdll. -Kniekknuaecks~ fell. Slght damacc.,

Bremarton. = Aert™ siren was ~ct off,
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Centralin.—\ few plaster walls and a chimney eracked.

Cle Efum.—Light chimney damage.  Hot water tanks swaved.

Conerete.—Some wall plaster cracked.  Chairs moved.

Dabob.—Small objeets sueh as pictures and dishes were displaced or knocked down.

Darrington.—Strong shock rattled windows and broke dishes.

Edatonville.—Some plaster fell or cracked.

(ig [Tarbor.—Cracked plaster.  Small objects fell or toppled.

Hoodsport.—Plaster cracked.  Damage slight.

Inder.—Cracked plaster.

La Grande.—Books and plaster fell.

Langtey.—Overturned small objeets.  Cracked plaster and broke dishes.  Slighr tremors felt for
13 minutes.

Lokehay.—Chinneys and plaster eracked.

Langvicw.—Roaring subterranean <ounds.  Buildings swayed and ~ome plaster cracked.

Morton.—Broke dishes and shook objects from shelves.

Mownt Vernon.—8Small objects fell and overturned.

Nespelem.—Slightly eracked chimneys.

Oakville.—Nany expected houses to collapse.  Objeets fell southwest.  Damage slight.

Port Angeles.—Nlost severe near water front.  Cracked plaster.

Port Tawnsend —One store window cracked.  Loud rumble heard.

Quiteene.—Cracked plaster and broke dishes.  Bell rang.

Rangle.—Books and knickknacks feli.  Cracked plaster.  Sound like wind in trees.

Seabeck.—Oue residence destroved hy fire as result of short circuit.

Shelton.—Many left homes.  Loud roaring heard.  Plaster cracked.

Yakima, 20 miles north of —0Oil stove overturned in railroad bunkhouse and resulting fire cut
telephone trunk line between Yakima and Ellensburg.

INTENSITY VI IN OREGON:
Portland —TPictures fell and floor lamps toppled.  Slight plaster cracks.

INTENSITY V!

Ardenvoir, Battle Ground, Belfair, Bellingham, Brooklyn, Buwmping Lake, Chelan, Chewelah.
Coupeville, Ephrata, FEverert, Fairfax, Holden, Kosmox, La Conner, Lakeside, Leavenworth, Litte-
rock, Longmire, Mineral, Monroe, Muad Mountain Dam, Packwood, Port Gamble, Preston, Ravensdale,
Renton, Richmond Beach, Skyvkomish, Snohomish, Snogualmic, Spirit Lake, Sultan, Toutle, Trinidad,
Tumwater, Washougal, Wenarchee, White Salmon, and Winton.

INTENSITY V IN OREGON:

Bay City, Mualtnomah, and Veronia.
INTENSITY 1V:

Adna. Ariel, Arlington, Blaine. Buckley, Cathlamet, Carson, Chehalis, Clallam Bay, Clear Lake.
Colville, Congor, Coulee City. Deer Park, Diablo. Eastsound. Elbe. Elcetron, Elensburg. Ehua.
Iontiat, Forks, Glacier. Graud Conlee Dam, Greenwater, Hartford, Iwaco, Keeehelus Dam. Kalama,
Lickitas. Lacernc. Merrite. Mt Spokane State Park, Mukilteo, Naches, Naselle, Newport, Nooksack.
North Head. Ocean Park. Odena. Okanogan, Palmer, Pateros. Point Roberts, Prosser. Puyvallup.
Quinanlt. Rock Island, Rockport. Satsop, Ran Juan County. Sedro-Woolley, Sekin, Seguim, Ronth
Bend, Spokane. Stampede Pass, Twisp, Vaucouver, Washtucena, Wellpinit, Winthrop, Yacolt, and
Yakima.

INTENSITY IV IN OREGON:

Astoria. Hood River, Oswego, Salem, and Willamette.
INTENSITY I TO Il

Crestou, Harriugton. Kelso, Laurier, Marietta, Mazama, Mt, Rainier Nationad Park, Pasco,
Republie. Valley, and Wilbur,

INTENSITY 1 TO I IN OREGON®

Baker. Beaverton, Dayion. Gold Beach, Mollaba, Newberg, Rockaway, =t. Helens, and Seaside.

Negative reports were received from 34 places in Washington and 18 places in Oregon.

February 15: 04:17:15% and 04:58:36% BC.  Northwestern Washington.  Light shocks,  The
first was felt at Faronville, Clear Lake, and Randle: both <hoeks were felt ar Gig Harbor, Olviapia,
and Stunpede Pass.

February 23: 00:54:53% BC. Olvmpia. Wash.  Moderate shock felt by several.  Small objeets
moved and loosened plaster fell. Dishes clattered. Felt by many at Lakeview and particularly
noticeable in Seatide.

March 19: 20:27.  Issaquah and Kirkland, Wash,  Moderate shock felt by many.,  Rattled
windows, doors. and dishes. Pendohun clocks stopped. Trees and bushes moderately shaken.
Also felt at Aubuarn, North Bend, and Pilehuek Valley.

June 23: 09:13:19.%  Epteenter 49.9° north, 125.3° west, in Georgia Strait. British Columbia,
by Dominton Observatory, Ottawa, Cauada. based on a field study of surface effeer~. A\ compre-
hensive sindy of seismographic data is being made by the observatory for fuiure publication. This
~trong carthquake was felt over an arca of approximately 35,000 ~quare wiles in Washington and
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Oregon,  Sce map.  In the epicentral area intensity VIIT may have been exceeded.  The bottom
of Deep Bay (49°25.57 north, 124°45" west) in Georgia Strait was reported by the Canadian Hydro-
graphic Department to have sunk from 9 to 84 feet.  There was a 10-foot vertical hift of the ground
on Read Island and persisteunt rumblings were reported by residents.  Beaches at the mouths of Cot-
tonwood Creek and Little Shaw Creek sank 100 feet beneath the water. At another point one person
was drowned when a small boat was overturned by waves set up by a nearby landslide.  Near Canip-
bell River a hillside slid 35 feet, and a house was shifted 5 fect. Waves were reported sweeping. in
from the sea, flooding fields and highways.  Rock slides oceurred along the railroad between Port
Alberni and Vietoria.  Fishermen reported muddy water and some bottom changes in bays along the
scaward coast of Vancouver Island.  The magnitude was rated between 7 and 74, South of the
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Fraere 6.—Area affected by the earthguake of June 23,

horder a special canvass for information was conducted by the United States Coast and Geodetie
Survey in cooperation with the University of Washingtoun.

At Courtenay thousands of dollars of damage was done to the interiors of buildings and many
show windows were shattered. .\ wall was knocked from the po<t office buitding and a chimney on a
~chool pluneed througlt two Hoors.  The highway between Courtenay and Comax was badly broken,

In Vancouver eracks appeared in the walls of several downtow i buaildings and piccees of masonrey
fell from the Canadian National Railways station.  Several chimuney fires were ~tarted. and in one
district power lines were down,  Lionsgate Bridge swaved like a leaf.” and a swing-span bridge was
knocked open,

At Port Atberni the top of a brick front erashied to the street. AU New Westminster bricks were
shaken from an old building which was thrown out of alignment. The shock was reported heavy in
Viancouver.  Chauges in terrain and fallen trees were reported in the Matsqui area a few miles
north of Lyuden.

South of the boundary a 20-foot erack appeared in a glacier on Big Four Mountain in Suohomish
(;}“”H.\'» 4‘;)“ at Big Four Inn several lavers of rock were shaken from the fireplace and large <ections
of pluster fell
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INTENSITY VI

Eastsound.—Some chimneys fell.

Everett.—City clock stopped. Swaying power lines caused temporary interruption to service.

Friday Harbor.—Pendulum clocks stopped. Trees and bushes strongly shaken. Knickknacks
and pictures fell.

Grapeview.—Some plaster ecracked. Very long duration.

La Grande.—Few slight plaster eracks. Subterranean sounds heard during shock.

Langley.—Pendulum clocks stopped. Cracked plaster. Overturned small objeets.

Mount Vernon.—Cracked plaster. Hanging objects swung. Pendulum clocks stopped.

Northport.—Houses swayed. Slight damage to buildings.

Olympia.—Pendulum clocks stopped. Slight damage to buildings. Cracked windows, and
cracks from previous quakes widened in plaster and woodwork.

Port Angeles.—Large concrete mill reported distorted. Western Union master clock stopped.
Water sloshed from pools and fish ponds. '

Port Townsend.—Cracked plaster slightly.  Pendulum clocks stopped. Slight damage to build-
ings. Lighting fixtures swung.

Puyallup.—Hanging objects swung. Pendulum clocks stopped. Shifted sinall objects and
furnishings. Slight visible swaying of trees and buildings.

Quinault.—Shifted small objects and knickknacks. Cracked chimneys. Trees and bushes
strongly shaken. Reported quite severe in upper Quinault Valley.

Seattle.—Hardest hit in Puget Sound area. In the 42-story Smith Tower Building plaster in
upper half of elevator shaft fell on clevator roof. One person suffered a fatal heart attack after
seeing the tower swayv. " Some plaster fell in County-City Building and a few bricks fell from the
Sears, Roebuck Building on which the flagpole “whipped as though it would snap.” An aquarium
built on piles was badly shaken. Many pendulum clocks stopped. Some parts of city reported
rumbling noises. A 3Y%-inch gap appeared between two sections of East Slough Bridge on Sno-
qualmie Highway. Weights on fill pipes of Standard Oil Co. swung back and forth. Landslides
oceurred near Glacier Park.

Sedro-Woolley—Some plaster cracked. Pendulum clocks stopped. Water on lake came in
light rolling swells from west to cast. Moderately loud scraping and rattling subterranean sounds
heard.

Sekiw.—Broke dishes.  Shifted small objects. Knickknacks fell. Trees and bushes strongly
shaken.

Tatoosh Island.—Walls cracked slightly. Moderate subterranean sounds like distant thunder
or cannon firec heard at time of shock. Pendulum clocks stopped. Water overflowed from full water
tank. Heavy wrenches on east-west wall fell off nails. Lighthouse tower swayed.

Tacoma.—Some cracked walls reported in downtown buildings.

INTENSITY V!

Blaine, Brooklvn, Camano Island, Carbonado, Carnation, Cle Illum, Colfax, Colville, Concrete,
Coupeville, Darrington, Easton, Iidmonds, Elma, Enumeclaw, Everson, Forks, Glacier, Granite Falis,
Hartford, Hoquiam. Kent, Kirkland, La Conner, Littlerock, Longmire, Marietta, Metaline Falls,
Mineral, Moclips, Monroe, Neah Bay, Nespelem, North Bend, Nooksack, Olga, Omak, Oroville,
Packwood, Point Roberts, Port Gamble, Port Ludlow, Poulsbo, Preston, Quilcene, Ravensdale. Rock-
vort, Sequim, Shelton, Skykomizh, Snohomish, Snoqualinie Pass, South Bend, Startup, Stehekin,
Sultan, and Winslow.

INTENSITY V IN OREGON:
Astoria, Ilillshoro, Portland, Tillamook, and Vernonia.

INTENSITY IV:

Adna, Ariel, Auburn, Bothell. Bremerton, Chehalis, Chelan, Chelan Falis, Chewelah, Clearwater,
Diablo Dam, Eatonville, Ellensburg, Eleetron, Fairfax. Greenwater, IHolden, Hoodsport, Kelso, Lake-
side. Leavenworth, Longview. Mazama, North Head, Oakville, Okanogan, Palmer, Port Madison,
Posxession. Potlateh. Randle, Raymond. Roche Harbor, Satsop, Reenic, Skagit Power Plant, Winthrop,
and Woodland.

INTENSITY 1V IN OREGON:!

Clatzkanie, Corvallis, Multnomal, Rockaway Beach, Sherwood, Timberline Lodge. West Linn,
and Willamette,
INTENSITY I TO Il

Amboy, Couger, Elbe, Grand Coulee Dam, Laurier. Morton, Naselle, Paradise Inn, Pateros,
Stampede Pas<; Tonasket, Valley, Vancouver, and Vashoun.

INTENSITY 1 TO IIl IN OREGON:

Milwaukic and St, Helens.

Negative reports were received from 56 places in Washington and 28 places in Oregon.

December 27: 08:43. Thur<ton County, Wash, Mild earth tremor felt in Olvmpia and other
Thurston County communitics.  Dishes rattled and houses ereaked.  One report of picture =lightly

TH2022 s 4
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displaced in Tacoma. Felt slightly at Baldi, Bremerton, Hoosport, Index, North Bend, Seattle,
Shelton, and Startup.
Negative reports were received from 22 places.

ALASKA
(150th MERIDIAN OR ALASKAN STANDARD TIME)

January 12: 10:26. Anchorage. Felt strongly. Also felt at Cordova.

March 1: 21:51. McGrath. Felt by most of population. One quick lurch. Cracks appeared
in one chimney.

March 11: 01:20. Anchorage. Minor tremor felt by several. Windows rattled.

April 1: 01:57. Ketchikan. Light shock felt by two. Rattled doors and windows.

April 1: 02:28:58.*% Epicenter 53%° north, 163° west, W. South of Unimak Island, Alaska.
Minor damage occurred to Navy huildings a short distance inland from Scoteh Cap Lighthouse on the
southwest coast of the island. A few minutes after the earthquake a sea wave destroved the light-
house and took lives of the five attendants. Effeets indicate clearly that the wave reached a height
of 90 to 100 feet. Minor wave damage in the Aleutians occurred at Dutch Harbor and at Tkatan .
Island. Many aftershocks were felt, principally on Tkatan Island. Aftershocks were also reported
from Chignik, Cold Bay, Sanak Island, and the Shumagin Islands. The great distances between
the instrumental epicenter and the points reporting aftershocks suggests they may not have originated
at the point of the main shock.

Tidal-wave effeets were disastrous in the Hawaiian Islands where 173 lives were lost and damage
was estimated at $25,000,000. A major portion of the damage occurred at Hilo. The wave was
also noted at the Socicty and Marquesas Islands and at many points on the Pacific shores of North
and South America.

Details regarding the effects of this seismic sea wave are given in references listed in the section
on Tidal Disturbances of Seismic Origin, page 23.

April 18: 16:30. Anchorage. One light shock felt by several.

June 25: 20:43. Fairbanks. One light but sharp shock felt by several.

June 30: 17:54. Fairbanks. Light shock felt by many. Buildings creaked. Some residents
awakened.

August 28: 18:01. Anchorage. Sharp shock felt by several. Printing press in operation was
thrown out of line, breaking a moving part.

October 19: 04:25. Anchorage and Cordova. Light shock felt. Some people at Anchorage
reported two shocks.

HAWAIIAN ISLANDS
(HAWAIIAN STANDARD TIME)

With the exception of minor activity near Kilauea, no earthquakes were reported in the Hawaiian
Islands. Heavy damage occurred as a result of the seismic sea wave caused by the Aleutian Island
earthquake of April 1. A brief discussion of the damage and references to special articles appears in
the Alaska section of this publication.

PUERTO RICO

(60th MERIDIAN TIME)

June 4: 15:20. Canovas. Light <hock felt,

August 4: 13:51.  Off northeast coast of Dominican Republic.  This shock was destructive
over most of the Republie and was felt sharply thronghout Puerto Rico and eastward across Mona
Passage.  Onlv a few instances of minor damage were reported in Puerto Rico, where the maximum
intensity was VI at Comcerio Plants, Maricao, and Mona Island in Mona Passage.

INTENSITY V:

Adjuntas, Aguirre, Arecibo, Barinquen Field, Cabo Rojo, Cayey, Coloso, Dorado, Dos Bocas,
Guayama, Hato Rey, ksabela, Juana Dias, Naeuabo, Orocovis, Pennelas, Pouce, Quebradillas, Rio
Picdras, Roozevelt Roads, San Lorenzo, St. Ixabel, Utuado, Villalba, and Yabucoa.

INTENSITY 1V:

Barceloneta, Canovanas, Fnzenada, Fajardo, Guaynabo, Humacao, Manati, San German, Santa
Rita, and Santurce.

No reports received indicated an intensity of less than IV,  The north and west coast was most
strongly affected.

October 4: 10:46. Pouce.  Light xhock felt by many at local airfield.
PANAMA CANAL ZONE
(NINTIETH MERIDIAN TIME)

July 12: 16:05:03.% Balboa Heights.  Slight shoek felt, with intensity HI.
December 11: 0:13:19.% DBalboa Ileights.  Very little shock felt by a few.
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MISCELLANEOUS ACTIVITIES
GEODETIC WORK OF SEISMOLOGICAL INTEREST

From the period May 1945 to March 1946 a series of first-order level lines was run in Los Angeles
County, Calif., with intensified development in the vicinity of Terminal Island. There is evidence of
settlement in this arca, and it is intended that this comprehensive series of leveling will be repcated in
future vears, and the adjustment for each repeat leveling will be on the same basis. The releveling
recently accomplished is now in process of adjustment.

I)urmg the spring of 1941 repeat observations were made at about 50 triangulation stations in
southern California in the vicinity of Iol Centro to determine what earth movements occurred because
of the earthquake of May 18, 1940. The final adjustment of this work was deferred because of pres-
sure of war activities until reeently and has just been completed. The results indicate carth move-
ments of about 10 feet at the fault line east of (“aleuco, Calif., diminishing as the line approaches

Brawley, Calif.
TIDAL DISTURBANCES OF SEISMIC ORIGIN

Seismic sea waves resulted from four earthquakes in 1946. The Aleutian Islands earthquake !
of April 1 with epicenter at 53'4° north, 163° west, produced one of the world’s greatest sca waves
and an unusually large amount of wave-velocity data. Following studies of this and other sea waves
a map was con\tructed at the Coast and Geodetic Survey showing seismic sea wave travel times to
Honolulu.  This map is available on request to the Director, United States Coast and Geodetic Survey,
Washington 25, D. . The observed and computed travel times to automatic tide recording gages
in east Pacific areas gave excellent agreement. Average difference between computed and observed
travel times of the waves was approximately 1 percent based on the best possible epicenter determina-
tion. Observed. travel times to tide gages were:

h m A m h m
Honolulu____ .. ______ _4 34 San Francisco______ ___ 5 31 Tolara__ __________ __ 14 31
Clayoquot_ . . _______ 4 18 San Luis Obispo Bay.. 5 36 Matarani.___________ 16 26
Neah Bay_ .. .. ___ o431 Port Hueneme_ _______ 5 54 Antofagasta_ . . ____ __ 17 21
Crescent City_________ 1+ 38 LadJolla._____________ 6 11 Valparaiso._ .. _______ 18 07

The destructive Dominican Republic shock 2 of August 4 with epicenter at 19%4° north, 69° west,
produced a small sca wave which drowned nearly 100 persons in the Matanzas area on the north coast
of the istand. Observed travel times to tide gages were:

h m h m
SanJuan__________________________._. 0 36| DavtonaBeach_______________________ 3 59
Bermuda___ . ________ . ____ ____________ 2 07 | Atlantic City.____ . __________________ 4 49

The aftershock of August 8 was also accompanied by a sca wave, with the following observed
travel times to tide gages:

hm k. m
San Juan_. ... ____ . 0 35| Davtona Beach____ . _____ __ __ . .4 02
Bermuda._ . _______ . ______ 2 02| Atlantic Ciey. . ___________ .. ___ 4 42

On December 20 an carthquake with epicenter at 33.0° north, 135.6° east, occurred off the sonth
coast of Honshu Island. Japan. A 10-foot sea wave was reported along the castern shores of Shikoku
and Honshu with extensive property damage and a loss of 1,997 lives.

! The Tidal Ware of April 1, 1936, by H. A. Rowers, Hawailian Voleano Letter, No. 161, January- \(mch 16,

The Tsunami of April 1, 1946, in the Hawaiian Islands, by G. A. Macdonald, F. P. \hvmrd and D. C. Coy, Pucific Science Maga-
zine, University of Hawaii, January 1847,

Seismic Sea Wave of .1pril 1, 1946, by E. C. M¢Kay, Transactions of the American Geophysical Union, vol. 27, No. 3, June 1946.

Seismic Seq WWarve of April 1, 1946, as Recorded on Tide Gages, by C. K. Green, Transactions of the American Geophysical Union,
vol. 27, No. 4, August 1946,

Trarel Times of Seisunic Sca Wares to flonolulu, by B. D. Zetler, Pacific Science Magaziue, University of Hawati, July 1947,

2 The Dominican Farthguahes of August 1946, by Joseph J. Lyneh. \ 1., and Ralph R. Bodle, Bulletin of the *('hnwluglml Society
of America, vol. 35, No. 1, Janary 1948,



SEISMOLOGICAL OBSERVATORY RESULTS

The Coast and Geodetic Survey publishes the results of its teleseismic stations and cooperating
stations quarterly in mimeographed form. In these reports all seismogram interpretations are
tabulated, together with epicenters based on the published data and instrumental results received from
seismological stations in all parts of the world. hese reports will be furnished upon request made to
the Director of the Coast and Geodetic Survey.

Instrumental resuits are published for the following observatories:

Balboa Heights, Canal Zone.

(The Panama Canal)
Bermmuda.

(Meteorological Station and Inter-

national Union Geodesy and

Geophuysics.)
Boulder City, Nev.

(Bureau of Reclamation,

National Park Service)
Bozeman, Mont.

(Montana State College)
Burlingtor, Vt.

(University of Vermont)
Butte, Mont.

(Montana School of Mines)
Chicago, Il

(University of Chicago and

U. S. Weather Bureau)
College, Alaska.

(University of Alaska)
Columbia, S. C.

(University of South Carolina)
Grand Coulee, Wash.

(Bureau of Reclamation,

National Park Service)
Honolulu, T. H.

(University of Hawaii)
Huancayvo, Peru.

(Carnegie Institute of Washington)
Lincoln, Nebr.

(Nebraska Wesleyvan University)

Logan, Utah.
(Ctah State Agricultural College)
Montezuma, Chile.
(Smithsonian Institution)
New Kensington, Pa.
(Private station)
Overton, Nev.
(Bureau of Rectamation,
National Park Service)
Philadelphia, Pa.
(The Franklin Institute)
Pierce Ferry, Nev.
(Bureau of Reclamation,
National Park Service)
Rapid City, 8. D.
(South Dakota State School
of Mines)
Salt Lake City, Utah.
(University of Utah)
San Juan, P, R
Seattle, Wash.
(University of Washington)
Shasta, Calif.
(Bureau of Reclamation,
National Park Service)
Sitka, Alaska.
Tueson, Ariz.
Ukiah, Calif.
(International Latitude
Observatory)

San Juan, Sitka, Tucson, and Ukiah are Coast and Geodetic Survey stations.

Bermuda, Bozeman, Butte, Chicago, College, Columbia, Honolulu, Lincoln, Rapid City, and Salt
Lake City are cooperative stations.

Balboa Heights, Burlington, Huancayo, Logan, Montezuma, New Kensington, Philadelphia, and
Seattle are independent stations.

Boulder City, Grand Coulee, Overton, Pierce Ferry, and Shasta are cooperative stations of the
Lake Mead Seismological Survey.

All readings were made or revised at the Washington Office except those for Balboa Heights and
Bureau of Reclamation stations.

The provisional epicenter results for the first quarter of 1945 are listed in table 1. Ipicenters of
the stronger shocks of 1946 are listed in table 2.

24
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Table 1.—Summary of instrumental epicenters for the first quarter of 1945

NOTE.—The provisional epicenters in this table are primarily intended to cover earthquakes recorded in the United States.
Some of them have been determined by the Coast and Geodetic Survey, and some have been taken from the reports of other organi-
zations and stations. A asterisk (*) indicates probable error of one-tenth minute. In the case of the Pasadena epicenters the time
is given int one-tenth minute. The epicenters reported by nearby stations are usually given preference. More detailed information
will be found in the QN&lnolm.lml Builetins of the Coast and Geodetic Survey and in the bnlletins of other organizations and stations.

| ;
i 1 Coordinates or‘provisinu:nl
TR epicenter
1945 ) O(r}'m("' '.'r"“ } Region, focal depth, and remarks o _
& Latitude | Longitude
. ' | i
h m s ' i ° ! ) ° !
1 20 43 Baffin Bay. Mag. 7 I N. 691 W,
2 36 10 ! California.  Mag. 3.5 36 24 N. 17 55 W,
6 18 23* . Galapagos Islands, about 1,200 nijles wes 2 { Y
636 146 San Clemente Island, south of. Mag, 3.6. 32 36 N. |
9 36 25* Easter Islands, about 100 miles north of 12 S.
22 25 A2 ; California, near northwest coast. Minor damage in San 36.5 N.
Benito County. Mag. 5.1. |
12 17 41* | Haiti, near north eoast. .-.........._...................... 19'5  N. |
1L 56 00% \exad.;. Lincoln County. Mag. 3.8. - 37.4 N. !
21 0% 40* | Jamaica, off east coast. Felt thronghou d.._ ... : 1816 N,
18 38 27 . H({?shu. Japan, near southern coast. Sllght damage. 345 N. |
Mag. 6.9.
21 59 33 I Mexico, near southern coast. Felt in Chiapas. Depth i 16.0 N. 93.0 W,
about 150 kilometers.
1336 42* | Honshu, Japan, near southern coast ... .. _......_.... 35 N. E.
3 59 18* Chile, mnear \\cct-ccntral coast, Felt. Depth slightly 354 S W,
greater than normal.
312 W Atlantic Ocean, southeast of Greenland 57 N. 34 w.
3 45 23+ Ao 57 N. 34 W,
IR 06 21* l? Isthmur of Tehuantepec, near north coast. Felt in Coat- 18 N. 94 WL
zacoalcos.
5 10 446 California, Inglewood Fault. Felt. Mag. 3.5, . 33 56. 5N. 118 9.5 W,
T 47 51* ])Q‘miwﬁa" Republie, near north coast. Felt in Ciudad” 20 N. 70 A
) rujillo. B
21 34 11 * California, near Anza. Mag. 3.5 . ___ . .. ___._____.. 33 28 N. 116 42 W,
0 31 55* Arctic Circle, off northeast coast of Siberia - 66 N. 173 W,
6 00 23* Bonin Islands region. Depth about 100 kilometers - 27 N. 140 E.
4 23 56 California, near Lake Arrowhead. Felt. Mag. 3.5 . 34 12 N. 17 09 W,
9 35 32* " Chile,nearcoast ... ... ... _._____....... R 29 S s W,
10 35 47* . Loyalty Islands region. R 22 S 169 E.
12 13 37 . 22 S 169 E.
2 02 30 3 . 60} N 146 w.
21 37 &+ | htuarlor off (oaﬁt L ) sl w.
23 27 K0* | Ao . , S, 81 Ww.
R 02 38% Colombia. Felt in Valle del Cauca ... . 6 N.boT W
22 56 11 i California, near Inglewood Fault. Felt. \Iag 35 .. 33 A7 N1 20 WL
4 57 50 Honshu, Japan, off northeast coast. Felt in nor(horn i 413 N, i 142 E.
Honshu. Depth slightly greater than norimal.  Mag. 7.3, i .
16 24 40* Chile, near northwest coast. Felt.... ... ... 32 s 72 w.
127 13 i Atlantic Ocean, southwest of Azores.._. ________.. ... ... | 34 N. ., 39 w
3 01 15 H I(lf\)}m. (‘Fclt in Montana, Washington, and Oregon. | 44.7 N. i 115.4 W
1 Mag. 6. s i
& 15 09 California, near Lake Arrowhead. Mag. 3.0. . . .‘ 34 12N 17 o9 W
6 4t 25 | Panama,offcoast .. .. . . 7 N., s W
.. 16 08 65 I Hokkaido, Japan, off muth coast. Depth slightly ;,rmter ; 42 N. 144 E
' " than normal. Mag, 7.0, 1
200 ... G 35 N* Lower Culifornia. Mag. 4.0 .. .. ... 32 N. 1aly W
26 0 0 L Lo 22 140N Bonin Islands region. Mag. 7.1 . N 26 N1 E.
b7 7 16 23* 1 Mevico, Bay of Tehnantepec 15 S0 9 w.
20, ce e e 4 06 A3 " Lower California.  Mag, 3.8 _ 32,6 N. a5 W
AMar. 1 I 11y 58 Lower California. Mag. 4.4 32 03 N. 1 116 09 W
2 .16 3w 25 | Turkey, near northern coast.. . 42 N, i E.
2. . 19 42 3v* Bonin Islands region.  Depth about 500 kilometers.. ... 25 N, 13 E.
3. . B E R VA (] California, near Borego Valley. Mag. 3.4 . . 32 ARNL 116 W
5 - 12 17 ui*, Ponga Islands region. Depth about 160 kilometers ... .. 14 T 4 W
I R 0 o1 31 near Little San Bernardine  Mountains, ' 34 00 N e 13 W
L 0 20 a3 near Little San  Bernardine Motntains, 33 52 N e 12w
" A .21 37T 1fonshu, Japan., off east coast. Depth slightly greater 37, N [ EHS I DN
than normal.  Mag. 7.2 : .
[E TS California, northwest of Barstow., Mag. 3.2 . : 35 1L NL T oW
i7 AT Colombia, off coast. Felt in Panama Canal Zone. 6.7 N. WNoW
Mag. v3y. . ! B
I~ B 021 16* Kermaded Inlands region. . 33 =, 174 W
I~ N M 42 Alaska Peninsula, south of . _ N\. 157 W
IN 230N 09 Azorestegion,  Felt | N. 2 W
14 14 1w 2o Chile, off northern coast .S V2 W
20 TN 0 Twkey. Dourteen killed and hundreds injured ina series le N 34 E
of carthquakes,
20 21 53 07 California, Mojave Desert, northwest of Twentynine 2415 N | STHINR THIAAY
Palis. Mag. 5.0 N
42 o284t Clude, northeentral, Possibly slightly deeper than normal W
23 DO R G W,
23 23 14 150 New Zealand, abont 1,100 nriles southwest of.  Mag. 7.1 F.
28 i4o03 06e New Guinea, off easteoast. . .. . . . F.
20 [T Califorma, northwest of Twentvnine Palns Mag 44.' W
24 . T Californa, northwest of Twentyvuine Paluis, Mag, 3.7 NE
i1 . IN NMLAD Gult of Califorma. Mag. 5 - . “

31 . T 27 57 da -
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Table 2.—Principal earthquakes of the world from January 1946 to December 1946, inclusive

NoOTE,—This table lists (1) the strongest shocks of the period as revealed by seismographie records, particularly those of Western
Hemisphere stations; (2) important destructive and near destructive earthquakes; (3) earthquakes of unusual interest outside the two
preceding categories: and (4) magnitudes as determined by Pasadena.

i
. |

|
Coordinates of provisional

1
{ i
1 I ! epicenter
1946 Oggm time Region ‘1 e Remarks
' | Latitude Longitude |
1
[ e f e e ,ﬁt* e el
h m 3 i °© °
Jan. 5 0 1w 57 20 New Hebrides Islands region . 1515 S. 167 E. | Mag.7.3.
| R 1 33 27 Eastern Manchuria o 448 N, 12914 E. ' Depth about 600 kilometers. Mag. 7.2
12 . 20 25 38 | Alaska, off south coast [ 59l N. 14704 W | Mag, 7.2.
25 . 17 31 50 Switzerland, sonth of Bernes Alps ) 4614 N. 7% E. ! Feltinsonthwestern Switzerland.
Feb 12, 2 43 24 Northern Algeria. .. . ' 353 N. 5 E. Destructive in  Algeria, 264 persons
. ) | reported killed.
15 ., 3017 47 o Puget Sound, Wash. . ... . | 47.3 N 122.9 W. | Feit. Estimated property damage
' $250,000 in Washington and Oregon.
\ } Mag. 534.
Mar 15 13 49 36 U California .. . . ... 357 N. 118.0 W, | Felt. Shght property damage. Mag.
' 6.2to 6.4,
29 . To26 4 " Ecuador, off coast .__ ... I ! 1.7 8, 80.8 W.: Felt in Ecuador.
Apr. 1., 12 28 5% Aleatian Islands. ... 0 0 ... 3315 N. 163 W. ! 20-foot sca wave struck Hawailan

[slands, 173 persons  killed  and
$25,000,000 property damage. Light
station on Unimak Island washed
away. Waves recorded on west
coasts of North and South Awmerica,
and at many islands in the Pacific
Oc¢ean.

K 200 A4 10 Crete,otf west coast ..o ... 35Ls N, 23%{ E. | Feltin Crete.
1 . 52 24 Atlantic Ocean, off  eoast  of ! 1Y S. 1334 V. [ Mag. 7.2.
Liberia .. . ... H
May 12,0, 13 20 13 Azores .. S 3914 N 29 W,
2., 4 16 1y Windward Istands  _ ... .. . __. " 15 N. (711729 \V,! Property damage in Martiui;\;uo.
i ! i Depth shightly less than 100 kilo-
' I | . meters. Mag 7.
31 3127 v Turkey L. l 39t N 41 E. | 1,300 personsreported killed and several
' i villages destroyed in eastern Turkey,
June 23 . 17 13 1y Georgia Strait, British Columbia . 149.9 X, 25.3 W_ ' Property damage, Mag. 7.3,
July 11 1 46 39 Mevieo, Istimus of Telmantepee | 1713 N ’ 933y W, ] Felt in Vera Cruz. Oaxaca. I\mlld
' ) Chiapas. Depth abount 100 kilo-
. . ¢ meters. Mag. 7
12 21 &6 25 Alentian ].\Izln(l.\ ................. 5384 N. i 16812 W Mag. 634
o 5 26 27 " Mediterranean Sea, south of Crete | 44 N. 2548 E.
Aug. 21 1w Iy Chile, off northwest coast. . ______ 2615 N, ] 11 Wo 2 persons killcd and extensive pnlxpcrly
s . damage in northern Chile. Depth
) ! i about 100 kilometers Mag, 7lg.
Aug. 4. 1T 31 ])(’)lllilli(‘zlll Republic, off Samana 19% N. ‘ 69 W.  Abount 1 persons drowned by small
! *eninsula. ! | sea wave. Few persons killed by
! ‘ | . collapsing buildings, Very eatensive
| [ ; property damage. Mag. 8.1,
L 13 2% 25 Dommican Republie, aftershock . 1915 N. i 6917 W Mag 6.1,
PA S A R N (1] Argenting, Provinee of Santiago 2634 S, ) 63 W.  Depth slightly fess than 600 kilometers.
del Estero. | AMag. 7.2
Sept. 12 13 172 Burma. . . 24 N, 96  E. \lag. 7!/;.
x 4 0L New Britain Island .o C . . 5 N 1531, F. | Mag. 7%.
30 o540 Pera. near west-central const .. 14 3, ! 61 W, De pth slightly less than 10 kilometers.
" Mag. 7.
T2 oW Aleutian Islands 0 0 0 oL S4ONL 1641 WO Mag. 6.9,
N 2N 3y Turkistan . .. ... 411, N, 72 E. Damage reported m regions of Numan-
\ . gan, Fergana, Andizhan, and
. , . Dzhalal-Abad.
4 21 47 46 ‘Furkmen, Union of Soviet Social- 40 N. | 541y E. ' Mag, 7.5,
ist Republ t coast ' ° £
st Repubhies, near west coast.
1 . 17 42 53 Peru, near narthwest eoust .. 834 2 8L W.  Severe property damage. S0 persons
l\mvd .md 30 persons injured
12, | - Tonga Ishnds recion 200 8, 173 W, Mag. T4
Deco 40 22 468 Tainan, probably off southeast . . - .. 3 persous reported  Killed and oo

coust houses destroyed,
20, 16 1u ol Honshuy Island, dapun, ol south 33.0 N, 135.6 E. 1()~f0m sea wave along eastern shores of
coust. ku and Honshu with very ex-
¢ property daniee in same
regions, 1,997 persoas reported l\lil.«l
21 o 1~ Su Hokkaido, Fapan, off east eoast - 4414 N 14834 K. Depth abont 60 Kilometers. Mag. .




STRONG MOTION SEISMOGRAPH RESULTS
INTRODUCTION

During the latter part of 1932, the Coast and Geodetic Survey inaugurated a pro-
gram of recording strong ground movements in the seismically active regions of the
country to obtain data needed in the design of earthquake resisting structures.  Notes
pertinent. to the development of this program will be found in the 13 preceding issues
of this series, Serials 579, 593, 600, 610, 619, 629, 637, 647, 655, 662, 672, 682, and 699,
and in Special Publication 201, Emthqunl\c In\ ostlgmxons n Callfomm 1934-35.
Material in the United States omthqtml\os series is restricted to the ana,lysns of strong
motion seismograph records.  Special Publication 201 is much broader of scope, contain-
ing data on structural and ground vibrations and detailed descriptions of the various
activitics which comprise the scismological program as a whole. The reader is also
referred to Special Publication 206, Selection, Installation, and Operation of Seismo-
graphs, for deseriptive material on strong motion instruments and vibration meters in
addition to similar information on teleseismic instruments.

Interpretation of records.—The following analyses are based on the assumption of
simple harmonic motion. This refers especially to the computation of displacement
from accelerograph records.  As most accelerograph records are of irregular character,
and the character of the longer period waves 1s often obscured by the superposing of
shorter period waves of relatively large amplitude, the estimates of displacement must
be considered as only approximate. One must refer to the illustrations of the curves
themsleves to evaluate the probable accuracy ot the estimated displacements.

For the more important records—those involving destruetive gound motions—
the use of integration methods in computing velocity and displacement curves has be-
come established practice.  The accuracy of such work, as well as an appraisal of instru-
mental performance, has been definitely established through accelerometer shaking
table tests made at, and with the cooperation of, the Massachusetts Institute of Tech-
nology. (See Bulletin of the Seismmological Society of America, vol. 33, No. 1, January
1943.) In the displacement results the errors of mensuration, computation, and adjust-
ment can be kept within a range of 1 centimeter. Errors due to minute shiftings of the
* zero positions of the pendulums on pivot accelerometers inerease this range of error to
about 2 or 3 centimeters.  In both cases the errors apply only to displacements of a
slow drifting type. somewhat similar to waves of about 10 seconds period and over.
But they represent motions that are necessarily associated with extremely small accel-
erations and are therefore of no significance in engineering studies.

None of the 1946 records was strong enough to require integration.

Units used — Quantitative results are expressed in e. g. s. units; centimeters or
millimeters for displacement; centimeters pers second for velocity; and centimeters per
second per second for acceleration. It is \mnotmna (l(“illﬂl)l(‘ to express acceleration in
terms of the acceleration of gravity, indicated by “¢” which is equal to 980 em./see?
For practical purposes 1t 1z onuly necessary to point off three decimal places to convert
em/see? to g

Sensitivity of the seismographs is expressed as the deflection of the trace. or light
spot, in centimeters for a constant aceeleration of 100 em./see.?  This means that the
seismometer pendulum is tilted sideways until the effective component of the carth's
eravitational field is equal to 100 en/see?, or practically 0.1 g.

The following are constants which may be used in converting e. g. s. units to the
customary English units:

L em. = 03937 in.= 0.03281 fr.

I el see. == 0.05251 ft./scc.

I emugsee.t = 0.03281 ft./scc.”

1 cm. = 10 mm.

0.1 g. = 9% e, sece.t == 3.215 ft.'see.s
1 (statute) mile = 1.60Y km,
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Damping ratio of the pendulum is the ratio between successive amplitudes when
the pendulum oscillates under the mfluence of the damping foree alone.

Seismogram illustrations.—Reproductions of seismograms are usually tracings of
the original records and must not be accepted as genuine copies. They are intended to
show the nature of the data rather than furnish a means through which the reader can
make his own measurements, Those who desire true copies for eritical study should
address the Dirvector of the Coast and Geodetic Survey for further particulars.

The tabulated instrumental constants refer to the original records. The tracings
in this publication are reduced so that the same scales do not apply. The reductions
are approximately in the ratio of 1.8 to 1.

NOTES ON STRONG-MOTION SEISMOGRAPH RECORDS

The practice of attempting to- describe the scismograms in detail in the text is
believed to be rather superfluous because the outstanding periods arve listed in tables,
such as table 4 in this issue. The illustrations provide a far better picture of the records
than can be obtained in any other way. The following notes will therefore contain only
such information on the earthquakes and the records which may not be evident from
table 4 or from the illustrations. For convenience certain fundamental information on
the earthquakes will be repeated from the noninstrumental part of the publication.

Itis well to repeat here that, as the measurement of periods on records of this nature
is dependent largelv on the judgment of the person reading them, considerable latitude
must be allowed in appraising their accuracy. The aim of such analyses is primarily
to give a fair picture of the magnitudes of the various clements involved, and the figures
tabulated should therefore not be used for important studies without first referring to
the illustrations for some idea of the nature of the original records.

Acceleration scales are indicated on the tracings of aceeleration curves by two dots,
the distance between them representing the equivalent of 100 em./sec.? when applied
to the curves over which they appear. A similar scheme is adopted for other types of
curves. These dots provide a quick means for making auxiliary scales in cases where
an investigator desires to make rough measurements on the published curves. They
are especially necessary at this time 1n view of the instrumental changes begun in 1942,

The pendulum periods of a number of accelerographs in southern California have
been reduced from 0.1 second to about 0.07 sccond.  Also a number of the 6-inch and
12-inch recorders bave been interchanged.  Most of this work was done during 1942,
The purpose was to arrange the instruments so that their recording capacities would
more nearly equal the accelerations which might be expeeted at the various station sites.
As a result of previous experience the following expectable earthquake accelerations
were used in determining the adjustment and placement: (@) Roek foundation 25 per-
cent of gravity, (b) conglomerate foundations 40 pereent of gravity, (¢) alluvium 70
pereent of gravity, (4) top floors of tall buildings 100 to 200 percent of gravity. The
four sensitivities may be roughly listed as 26, 19.5, 13, and 6.5 millimeters per 0.1
gravity, respectively.  In order to realize the desired recording capacities it was neces-
sare to shift a number of accelerographs because of the greater recording range of the
12-inch drums as compared with the 6-inch.

In the notes following table 3 listing the strong-motion records obtained during
1946 the maximum values of acceeleration and displacement are given for each station.
Aceclerations shown may have been recorded by any one of the three components.  As
will be seen m table 4 maximum recorded aceeleration is not necessarily associated with
the same ground period as the maximum computed displacement.
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Table 3.—List of shocks recorded and records obtained on strong-motion seismographs in

1946
i
| Records
ifA ——— ———
Date, epicenter, and recording station s Weed
Accelero- D};‘:}.‘:{ < strong-
graph meter motion
seismograph

Jan. 8: Southern California: El Centro.
Jan. 28: Newr Lima, Peru: Lima. .
Mar. 15 Southern California:
Long Beach
Los Angeles Chamber of Commerce
Los Angeles Subway Terminal
Hollywood Sotrage Co
Vernon. _.....___......
Westwood .
Oakland Clt\ Hall . .
Pasadéua ... .o .
San Bernardino
San Francisco Southern Pacific Bldg ..
SanJose . ...
Santa Barabara .
.\f.u‘ 1 : Hawthorne, Nev.: Hawthorne ... .. ..
Afar. 29: Off coast of E (lmdm Quito
Aay Northern California:
San Jose Bank of Ameriea .. . .. ce eeils .
San Francisco Southern Pacific Bldg
San Francisco Shell Bldg . ..
Oakland City Hall___ . -
May 28; Northern California: San Francisco Southern’ Pacific Ill(lu _
Aay 29: Northern California: Hollister . .
Aug. 14: Northern California: San Franci
Dee. 15: Near Quito, Ecuador: Quito _.._..... . ... .. s
Dee. 18: Northern California: ,

Eurcka . 1 2
Ferudale i | I OO
Total . . ... e e 15 9 3

SOUTHERN CALIFORNIA EARTHQUAKE OF JANUARY 8

Epicenter from local instrumental data 35°00” north, 115°50" west, San Jacinto Fault.  Maxi-
mum intensity V at several scattered places.

El Centro—Figure 7, Station about 153 miles SI 174° of epicenter. Intensity IV in El
Centro. Maximum acceleration 8 cm./sec.? and computed maximum displacement 0.012 centimeter.

EARTHQUAKE OF JANUARY 28 NEAR LIMA, PERU, SOUTH AMERICA

Epicenter in the region of Lima, Peru, South America. Maximum intensity unknown.
Lima.—Figure 7. Maximum acccleration 5 cm./sec.? and computed maximum displacement
0.002 centimeter.

FORESHOCK OF SOUTHERN CALIFORNIA EARTHQUAKE OF MARCH 15

Epicenter from tocal instrumental data, 35°44’ north, 118°02.5" west, north of Walker Pass.
Maximum intensity VII at one place and intensity VI at verv many places.

Los dAngeles Subway Terminal.—Station 117 mi. SW. 186° of epicenter. Intensity V in Los
Angeles.  Maximum acceleration 5 em./sce.® and computed maximum displacement 0.046 centi-
meter on thirteenth floor.  Maximum acceleration 1 em./sec.? and computed maximum displacement
0.008 centimeter in sub-basement.  Maximum displacement 0.06 centimeter on displacement meter
and computed maximum acceleration 1 em./sec.?

San Francisco Southern Pacifi Ledi neg i. NW. 301° of epicenter.  MMaxi-
mum acceleration 8 em./see? and computed maximum displacement 0.296 centimeter on fourteenth
floor.  Maximum acceleration 1 emu'sec.? and computed maximum displacement 0.031 centimeter in
basement.  Maximum displacement 0.03 eentimeter recorded on displacement meter and computed
maximum acceleration 3 em. 'scc.? in bazement.

SOUTHERN CALIFORNIA EARTHQUAKE OF MARCH 15

Fpicenter from local instramental data 35°44’ north, 118°02.5" west, north of Walker Pass.
Maximum intensity possibly VITI at one place and intensity VI at many placo

Los Augeles Chamber of Commerce ~—Figure 9. Station 117 mi. SW. 187° of epicenter.  Intensity
Vin Los Angeles.  Maximum acceeleration 22 em./sec.? and cmnputod maximum displacement 1. 0314
centimeters on eleventh floor. Maximum acceleration 12 em./sece.? and computed maximum displace-
ment 0.054 centimeter in basement.

Los Angles Subway Terminal —Figure 8. Station 117 mi. SW, 186° of epicenter.  Intensity V
in Los Angeles.  Maximum acceleration 4 em. see.? and computed maximum displacement 0.050
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El Centro, California January 8, 1946
Accelerograph Record
. Up
[ loos«- N O°
PV A A A AN B ulbu By e
. . E 90°

Q ___Seconds S _ O __B______.
Lima, Peru January 28, 1946
Accelerograph Record
. . Up
. Cmpeer Nw 278"
- - . NE 8°
g___ieccﬂds_ _— 5 10

Ficvre 7.—Tracings of accelerograph records obtained at 11 Centro on January 8 and Lima, Perus
on Jamuary 28,

centimeters on thirteenth floor.  Maximum aceeleration 3 emuzec.? and computed maximum dis-
placement 0.062 centimeter in sub-basement.  Maximum displacement 0.32 centimeter recorded
on displacement meter and computed maximum acceleration 4 cm./see.? in sub-basement.

Hollywood Storage Co.—TFigure 10, Station 114 mi. SW. 181° of cpicenter.  Intensity not
reported in Hollvwood.  Maximuim aceeleration 16 em, <ec.? and computed maximuin displacement
0.216 centimeter in penthouse.  Maximnm acceleration 5 emsec and computed maximum dis-
placement 0.062 centimeter in basement. Maximum acceeleration 3 eni'see.? and computed maxi-
mum displacement 0.034 centimeter in P, EL lot.

San Fravncisco Southorn Paeific Budding.-—Station 279 mi. NW. 301° of epicenter. Intensity
not reported in San Fraocisco.  Maximun aceeleration 7 e, ~ce.? and computed maximum displace-
ment 210 centimeter on fourteenth floor. Maximum aceeleration T em. see.? and computed maxi-
mum displacement 0.009 centimeter in basement.  Maximum displacement 0.06 centimeter recorded
on displacement meter and computed maximum acceleration 3 eni/see.?

San Josc Bank of Ameerica. --Station 240 mi. NW. 298° of epicenter. Reported not felt in San
Jose.  Maximum acccleration 4 em. sce? and computed masimum displacement 0.268 centimeter on
thirteenth tioor.  Surface waves searcely perceeptible on basement aceclerograph.

Pasadina. Station 110 mic SW.183° of epieenter. Intensity IV in Pasadena. Maximuom
acceeleration 4 em. see? and computed maximum displacement 0.079 centimeter. Maximnm dis-
placement 0.35 eentimeter reeorded on displacement meter and computed maximmm acceeleration
1 cme sect

Nanta Barboara,  Station 131 i, SW. 228° of epicenter. Intensity Voin Santa Barbara.  Maxi-
mum acceeleration 9 em. ~ce and computed maxinnu displacement 0,193 eentimeter.

Long Beach.—Station 135 mi. SW. IS4° of epicenter. Tutensity IV in Long Beaeh.  Maxinmum
acecleration T em see? and computed maximum displacement 0.029 eentimeter.
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Los Angeles, California, Subway Terminal March 15, 1946
13th Floor Accelerograph Record
. Up
P et PP NP T
100
e Cm/Sect « SwW 219°
. . NW 309°

O o Seonds  _ _ 5 _ _ _____._ °_ L. 15 _ _ __ .
Los Angeles, California, Subway Terminal March 15, 1946
Sub-Basement Accelerograph Record
B . uUp
100
Lmssee, SE 129°
. . SW 219°
O _ o Seeands _ _ _ 5 L _ L oo O e - - 5 __ .
Los Angeles, California, Subway Terminal March 15, 1946

Sub-Basement Displacement Meter Record, Right Drum

Sw 219°

M’WW

O__Seconds _S 10 15 20 25 .. 0, ..

Frovwe S0 Tracings of aceelerograph records obrained at Los Angeles Subway Terminal on Mareh 15,
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Oakland City Hall.—Station 270 mi. NW. 303° of cpicenter. Intensity not reported in Oak-
land. Maximum acceleration 8 cni./sec.? and computed maximum displacement 0.328 centimeter
ou thirteenth floor. Surface waves scarcely perceptible on basement accelerograph.

San Bernardino.—Station 120 mi. 82, 159° of epicenter. Intensity VI at San Bernardino. Maxi-
mum displacement 0.032 centimeter recorded on Weed seismograph.

Vernon.—Station 120 mi. SW. 185° of epicenter. Reported not felt in Vernon. Maximum
acceleration 2 cm./sec.? and computed maxinmum displacement 0.021 centimeter.

Westwood.—Figure 9. Station 117 mi, SW. 192° of cpicenter.  Intensity not reported in West-
wood. Maximum acceleration 4 em./sec.? and computed maximum displacement 0.024 centimeter,

AFTERSHOCKS OF SOUTHERN CALIFORNIA EARTHQUAKE OF MARCH 1

Los Angeles Subway Terminal—Station 117 mi. SW. 186° of epicenter. Intensity IIT to V in
Los Angeles.  Maximum acceleration 5 em./sec.2 and computed maximum displacement 0.038 centi-
meter on thirteenth floor.  Maximuin acceleration 1 emi./sec.? and computed maximum displacement
0.006 centimeter in sub-basement. Maximum displacement 0.02 centimeter recorded on displacement
meter and computed maximum acceleration 1 cm./sec.?

Hollywood Storage Co.—Station 114 mi. 8W. 181° of epicenter. Intensity not reported in Iolly-
wood. Maximum acceleration 2 em./see.? and computed maximum displacement 0.082 centimeter
in penthouse. Maximum acceleration 1 ¢m./see.? and computed maximum displacetnent 0.027
centimeter in basement. Surface waves scarcely perceptible on P. E. lot record.

San Francisce Southern Pucific Building.—Station 279 mi. NW. 301° of epicenter. Intensity
not reported in San Francisco. Results of three aftershocks on fourteenth floor: Maximum accelera-
tion 2 em./scc.? and computed maximum displacement 0.062 centimeter, maxitnum aceeleration 1 em.’
sec.? and computed maximum displacement 0.031 centimeter, and maximum acceleration 1 cin./sec.?
and computed maximum displacement 0.023 centimeter. Surface waves scarcely perceptible for two
aftershocks on basement accelerograph and displacement-meter records.

San Jose Bank of America.—Station 240 mi. N'W. 298° of epicenter. Intensity not reported in
San Jose. Results of two aftershocks on thirteenth floor: Maximum acceleration 1 em./scc.? and
computed-maximum displacement 0.084 centimeter, and maximum acceleration 2 cm./sec.? and
computed maximum displacement 0.168 centimeter. Surface waves scarcely perceptible for two
aftershocks on basement accelerograph.

HAWTHORNE, NEV., EARTHQUAKE OF MAR. 17

Epicenter from local instrumental data 38.3° north, 118.2° west, southwest of Hawthorne.
Maximum intensity V at one place.

ITawthorne.—Station about 30 mi. N'W. 310° of epicenter. Maximum acceleration 15 cm./sec.?
and computed maximum displacement 0.017 centimeter.

EA.RTHQUAKE OF MAR. 29 OFF ECUADOR, SOUTH AMERICA

Epicenter from instrumental data 1.7° south, 80.8° west, off coast of kcuador. Maximum
intensity unknown. }
Quite.—Station about 200 mi. NE. of epicenter. Surface waves scarecly pereeptible,

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 1

Epicenter in the Altamont-Tracy arca, 37°41° north, 121°33” west.  Maximum intensity VI at
one place.

San Francisco Southern Pacific Building.—Figure 12. Station about 50 mi. NW. 275° of epi-
center.  Maximum intensity IV reported in San Francisco.  Maximum acceleration 11 cin./sec.? and
computed maximam displacement 0.085 centimeter on fourteenth floor.  Maximum acceleration 2
cm.see.? and computed maximum displacement 0.010 centimeter in basement.  Maximum displace-
ment 0.20 centimeter recorded in displacement meter and eomputed maximum acceleration 3 em./see.?
in bascment.

San Francisco Shell Building.—Station about 50 mi. NW. 275° of cpicenter.  Maximum di~-
placement 0.002 centimeter and computed maxitmum acceleration 1 em./sec.? on twenty-ninth floor.

Oakland City flall.—Figure 12, Station about 40 mi. NW. 275° of epicenter.  Maximum in-
tensity 1. Maximum acceleration 9 cm..xee.? and computed maximuin displacement 0.234 centi-
meter on sixteenth floor.  Surface waves scarcely perceptible on basement aceelerograph.

San Jose—Figure 12, Station about 35 mi. SW. 215° of epicenter. Intensity not reported.
Maximum aceeleration 4 em./see.? and computed maximum displacement 0.293 centimeter on thir-
teenth floor. Maximum aceeleration 1 em. see.? and computed maximum displacement 0.020 centi-
meter in basement.,

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 28

Epicenter probably in east-central San Francisco Bay region.  Maxhmum intensity V at one
place.

San Francisco Southern Pacific Building.—Station about 10 mi. west of epicenter.  Intensity not
reported in San Francisco.  Maxinmun aceeleration 3 emi./see.? and computed maximum displacement
0.079 centimeter ou fourteenth floor.  Surface waves scarcely perceptible on basement aecelerograph
Maxiimumn displacement 0.10 centimeter recorded on displacement meter and maxinnm computed
displaecinent H em./see? in basement.
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Los Angeles, California,Chamber of Commerce March 15, 1946
11th Floor Accelerograph Record
. UD
NW\NWM
’W\/\/\/‘\‘,v—wv\/\._,./‘\:ﬁ/\/\—w—fw
Q _ _ _Seconds 5 _ _ _ ______ 0_ - 5 _ ..
Los Angeles, California, Chamber of Commerce March 15, 1946
Basement Accelerograph Record
. . Up
100
Sm/5eq SE 130°
e s
. . SW 220°
0 _ _ _Seonds 5 _ _ _ _ _ __ __ o _ . __ 5 _ _ _ .
Westwood, California March 15, 1946
Accelerograph Record
. . Up
100
< Cm/Sect o £ 90°
AT
. S 180°
B e e T
O _ _ _Seconds _ _ 5 _ _ __ _ ____ 0 _ o ____ B oo

Fravre 9—Tracings of accelerograph records obtained at Los Angeles Chamber of Commerce and
Westwood on Mareh 15,
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Hollywood Storage Company March 15, 1946
Penthouse Accelerograph Record

Up

LA ~—~

S 180°

100

O _ _ _Seeonds 5 _ _ _ __ __ __ 0 _ L. 15 L.
Hollywood Storage Company March 15, 1946
Basement Accelerograph Record

. . Up
100
Lm/ Sec, E 90°
P SR e T N
. . S 180°
e e
QO _ _ _Seconds 5 _ _ _ __ ____ 0 . 15 _ .
Hollywood Storage Company March 15, 1946
P.E. Lot Accelerograph Record
. . Up
100
.Cm /Sec: £ 90°
A NS e N e e Pt e e
. . $180°
A ——
0 Seconds 5 10 15

Fravnre 10.—Tracings of accelerograph records obtained at Hollywood Storage Co. on March 15,
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Pasadena, California March 15, 1946
Accelerograph Record
. . Up
. CmySec » S 180°
.- . w 270°
O _ _ _Seconds _ _ _ 5 _ _ _ __ __ __ 0 _ _ - 15 _
Pasadena, California March 15, 1946

Displacement Meter Record, Right Drum
NO°
./\/\’\/J\/\/\W\/WW

0 Seconds 5 10 15 20 25 30

Santa Barbara, California

Accelerograph Record March 15, 1946

. . Up
—————
100
o Cm/Sect o NE 45°
N~ NN
. . SE 135°

P et NP e M N

0 Seconds 5 10 15

Fravre 11.—Tracings of aceelerograph records obtained at Pasadena and Santa Barbara on Mareh 13,
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Ficuvre 12.—Tracings of accelerograph records obtained at Oakland City Hall, San Jose Bank of
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Oakland, California, City Hall May 1, 1946
16th Floor Accelerograph Record
B . Up
A NN
. cm/ect NE 25° L,
D o ——
. . SE 115°

O _ __Seconds | _ _5_ ____._._. R L 0_
San Jose, California, Bank of America May 1, 1946
13th Floor Accelerograph Record
. . Up
Sy NE 60°
P i g e
. . SE 150°
g W e ——
O_ __Seconds_ _ _5 __ _ ______ 0 L. 15 - 2
San Francisco, California, Southern Pacific May 1, 1946
14th Floor Accelerograph Record
. . Up
v B« SW 229°
e e A ANV NN N AR A AR A A T e e
. . NW 319°
0 Seconds 5 10 15 20

America, and San Francisco Southern Pacific Building on May 1.
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San Francisco, California, Southern Pacific May 1, 1946
Basement Accelerograph Record
. . Up
100
£Cm/ Sect, Nw 319°
..  NE49®
0 _ _ _$econds _ _ _ 5 _ _ _ _ _____ 0 _ _ - 5 _
Eureka, California December 18, 1946
Accelerograph Record
R R . . Up
3
Cmhec, NE 79°
AR A
. . SE 169
WAL AAAAAAAAA A A e AN
Q _ _ _Seeonds 5 _ _ _ _ . ___ v _ 5__

Fiovre 13.—Tracings of accelerograph records obtained at San Francisco Southern Pacific Building
on May 1, and Kurcka on December 18.

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 29

Epicenter in the Hollister arca.  Epicenter 36°48" north, 121°34” west. Maximum intensity V

near Hollister.
yo [{ollister—Station about 10 mi. NT 70° of epicenter. Maximum acceleration 4 em./sec.’ and
maximum displacement 0.006 centimeter.

NORTHERN CALIFORNIA EARTHQUAKE OF AUGUST 14

Epicenter in the fan Francisco arca. Maximum intensity IV at one place.

San Francisco Southern Pucific Building.—Maximum acceleration 2 c¢m./sec.? and computed
jaxilum displacement 0.036 centimeter on fourteenth floor. Surface waves scarcely perceptible
on_basement accelerograph and displacement meter.

EARTHQUAKE OF DECEMBER 15 NEAR QUITO, ECUADOR, SOUTH AMERICA

Epicenter in the region of Quito, Eeuador, South America.
Quito.—Nurface waves scarcely perceptible.

NORTHERN CALIFORNIA EARTHQUAKE OF DECEMBER 18

Epicenter in the Cape Mendocino arca.  Fpicenter 40.3° north, 124.3° west.  Maximum intensity
VII at a few places.

Ferndale.—Vigure 14, Maximn acceeleration 56 cin./see.? and computed maximum displacement
0.090 centimeter.

Eureka.—VFigure 13, Maximum acceleration 13 em./sce.? and computed maximum displacement
0.165 centimeter.  Maximum displacement 0.02 centimeter recorded on displacement ncter and
maxinmum computed acceleration 4 em./sec.?
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Table 4.—Summary of strong-motion seismograph data for the year 1946

{See the text preceding this mh!«: for additional details.  Simple harmonic motion is assu
an accclerogram and when computing acceleration from a displacement-meter record.)

SOUTHERN CALIFORNIA EARTHQUAKE OF

med when computing displacement from

Ji\N. 8

i i
s cavn | Maximum | Maximum
Station and compouent i "“"'\hl“ 'x“e| aceelera- | displace-
| periog { tion ment
S — T e e
El Centro accelerograph: Neconds ' Cim.[sec.? Cm.
Verticalup. ..o ... . ... o1l 3 0. 001
18 3 L2
D T 23 8 L 001
15 T L0041
20" 3 . 003
K. 00 oL 21 R L 009
15 7 004
18 6 005
49! 2 012

|

Lima accelerograph: ‘ |
Vertieal-up__. ... ... ... 0. 13 | 1y 0.001
N 278 i el 13 5 ' L002
13! 1 I L001
NE. 8% el | JOR 5 Lo
} .10 1 ‘ R

H i

Remarks

Irregular waves.
Weak.
Possibly preceded by stronger motion,

Strong phase,

Short periods superposed.

28 NEAR LIMA, PERU, SOUTH AMERICA

. Very weak.
Weak motion.

Do.

FORESHOCK OF SOUTHERN

CALIFORNIA EARTHQUAKE OF MAR.

15

Los Angeles Sthway Terminal, thirteenth floor aceel-

T
?
erograph: f

i
1
Verticalup. ... ... P - \ 0.10 . 1
SWOU0° . - L60 50 046
\ 54 3 022
NW.BWS | 32! 3, NUTN
Loz Angeles subway Terminal, sub-basement aceel- | | .
erograph: l I
Vertical-up. { 34 [ .003
SE.129° o 501 1i ~006
SWLO200° . | L5T 1 RUUS
Rrehx (hspla«nu nt mete ,
NFE. B0, el ; 3.23 1 ] .02
Faft 1I1xplam ment meter: { !
SECI20° . ! 468 1 06
San l‘ramhco Southern Pacific Bldg., fourteenth ! ‘
floor aceelerograph: } !
\'vrli(‘al-up ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e s . .
SW, 2200 i 103 3 051
NW 3190 | 121 8! 206

~un_ Francisco Southern Pacifie Bldg., basement

accelerograph:
\ernl up
NW.omee o0 o
NE. g9,

l{ium_d acemme nf 'l;xl};"r >>>>>>>>
NWwW. E

0. 001

Very weak.
Short periods superposed,

Do.
Very weak.
Do.

Do.

Do.
Long period.

Too weak,

Weak.
Sinusoidal waves.

Too weak.
Very weak.
Do.

Very weak.

Do,

15

MAR,

Shori-period watves superposed,
Irregular strong wates,
Weak,

Strong waves,

Weak motion.

SOUTHERN CALIFORNIA EARTHQUAKE OF
Les Angeles Chamnber of Commerce, elesenth floor
aceclerograph.
Vertical-np P 0.7 1 0013
SWoaee o0 1.3 22 134
M 3 Nir
1.16 3 i (R
NW. 3 124 2 N3
R 3 034
|9 3 L0yt
Los Angeles Chanber of Commeree, basement aeeel- .
eroeraph ' )
Vertical-up N 2 .23
SE. 180 . L3 4 023
L3N 1, L 004
wee2« oL - .12 12 L0
! ant 1 HHi

Weak,
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Table 4.—Summary of strong-motion seismograph data for the year 1946—Continued

SOUTHERN CALIFORNIA EARTHQUAKE OF MAR. 15—continued

.o | Maximum | Maximum
Statfon and component Enrth_w&a Ve| “accelera- | displace- Remarks
perio tion ment
Los AngelesSubway Terminal, thirteenth floor accel-
erograph: Seconds Crn.fgec? Cm.
VerticalUp. ... L4 : .001 | Irregular waves.
.70 4 . 050
SW. 210°% e eieiaaa .31 2 .005 | Irregular waves.
.61 2 L0198 Do.
.68 1 .012 Slnusmdnl waves
NW L 309° . . e .29 1 . 002
.61 1 . 009 Do.
Los Angeles Subway Terminal, sub-basement accelero-
graph:
Vertical-up_._ . ..l .21 1 . 001
P . 90 2 . 041 Do.
SE. 12 .38 4 . 015 | Short periods superposed.
.83 1 L018
SW, 219° .70 5 .062 | Irregular waves.
Ruzht dmp]acemcnt meter:
N 1. 56 4 .27 | Strong regular waves.
3.88 1 .26 | Long period.
Left dnsphcement meter:
Bo129% e 1.33 4 .18 | Superposed wave,
5. 64 1 .32 1 Irregular long period.
Hollywood Storage Co., penthouse accelerograph: X
VertiCAlUD e - o coeeeoeee e e .46 4 .022 | Short-period waves superposed.
! .39 1 004
S 180° . o ' 73 3 16 .216 | Irregular waves,
61 8 075 | Sinusoidal waves.
1.41 i . 348 Do.
E. 900 o iiieiiiiiaes .41 2 . 009 Do.
.46 8 012 Do.
54 12 . 08Y
Hollywood Storage Co., basement accelerograph: R .
Vertical-up. .. ... ... .45 2 .005 | Weak irregular waves.
.38 1 . 004
E.90° .. .37 5 L017 Do.
.48 2 .012
L 1. U .90 3 .062 | Short periods superposed.
.46 2 . 011
Hollywood Storage Co., P. E. lot accelerograph: . .
Vertical-up. ... .. ... .50 2 .013 | Weak irregular waves.
.50 1 . 006
) O .20 5 .011 | Irregular waves.
.50 1 . 006
S 1R0° . i e .52 5 . 034 Do,
.62 1 .010
San Francisco Southern Pacific Bldg., fourteenth fioor
accelerograph:
Vertical-up.. Too weak.
SwW, 2090 .1 Short periods superposed.

NN B10% e

San Francisco Southern Pacific Bldg., basement
accelerograph:

Vertical-up..__._... _._

NW, 319°_

nghf(ll.spl‘uemom meter:
NW. ng°

San Jose Bank of Amcrica. thirteenth floor uceelero-
graph:
Vertical-up
VE. f0°__

SF 150° .
San .{oso Bank of America, basement accelerogr. iph:
A oruc'ﬂ-up . .

Pasadena d(mlorogr'\ph :
Vertical-up

N

Regular waves,

Too weak.
Very weak.
Do.

Irrezular waves.

Do.

oo weak.
Ninusoidal waves.
Do,
Too wenk.
Do.
Do.
Irregular waves,
Do.

Do.

Rezular sinusoidal waves,

Possibly preceded by stronger motion.
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Table 4.-—Summary of strong-motion seismograph data for the year 1946—Continued

SOUTHERN CALIFORNIA EARTHQUAKE OF MAR. 15—continued

Maximuin | Maximum
Station and  component Earthy’(&;vc accelera- | displace- Remarks
perio tion ment
Santa Barbara aceclerograph: Seconds Cm.frec.? Cm.
Vertical-up. ... ... ... .82 4 .058 | Smooth regular wave.
.63 2 .020
.54 2 .015 | Very weak.
NE. 45° o . .92 9 .193 | Strong irregular motion.
.61 2 .019
SE.138% il LOR G . 146 | Irregular waves.
.87 5 096
.65 2 .021 | Weak.
Long Beach acceleropraph:
Verticalup 1.38 | Too weak.
N.O0° 1.60 1 .025 | Very weuk.
e 1.08 .029 Do.
Oakland City Hall, sixteenth floor ace vlnro;mph
Vertical-up . J SN E P S Too weak.
NE.25° ... .. F R 1.01 1 026 | Sinusoidal waves.
SE.15° ... . ... . 1. 8 L3014 Do.
1.28 8 .328
Oakland City Hzll, basement accelerocraph:
Vertical-dowu Too weak.
KW, 205° _ Do.
NW. 295 Do.
San Bermrdmo Weed seismovraph
SE. Very weak,
NE. 45° Do.
Vernon acceleroeraph: .
Vertical-up .59 1 .020 | Weak.
A B .61 2 .019 | Short periods superposed.
. 1 .019
N W 2080 i . .43 2 .009 | Irregular waves.
.01 1 021
Westwood accelerograph:
Vertical-up.....ooo oo . .. .37 1 .003 Do.
.54 1 . 009
E. Q0% ... P .49 4 024 Do.
.43 1 . 005
S IR0 e L 2 . 005 Do.
.32 3 . 003
AFTERSHOCKS OF SOUTHERN CALIFORNIA EARTHQUAKE OF MAR. 15

i

Los Angeles Subway Terminal, thirteenth floor accelero-|
graph:

\ crtlcal -up. ...

7. 219°

NN B309° i e

Vertical-up
SW, 219°

|
i
)
|
1

Los Angeles Subway Terminal, sub-basement accelero-'

araph: N |
Yerticul-up 20 [ !
SE. 1297 . 230 | 1 oo |
SW. 2190 .30 ¢ 1} 2
R:Lht d|~plam men i | |
NE.39° L il ,365 1 [ . }
Left dlsplam‘mmt meter: | |
SE129° .. . 1.05 ¢ 1 .02

Hollywood Storage Co., penthouse
\ ertical-up
L 1R0°

~ o '

Holl\ wood Stors ige Co , base nent accele m;.m] e
Vertical-up.. ... ...
£ 90
ss° .
Hollywood Storage Co., P. E. Iot .uu ferour: mh '
Vertical-up - .. '
Fogos
SW°

<an Francisco Routhern Paofic }Kld;. fourteenth floor
aceelerograph:

Vertical-up

S,

N W

229°
Hu"

- X 1
\\\' { - . 1 L0
\unml up . 13 1 L0001 ¢
RW, oL L2 1 S22
NW. Jlu" U 1 L0238

Too weak.
Weak.

Do.

! Short periods superposed.

Weak

Very weak.
Do.
Do.
Weak irregular waves.

Do.

" Too weak.

Sinusoidal waves,

Weak.

.
© Too weak.

Do.

" Very weak,

Too weak.

Da,
Weak.

-, Too weak.

Very weak,
Do,
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Table 4.—Summary of strong-motion seismograph data for the year 1946—Continued
AFTFRSHO(,I\S OF SOI'THFRN CAL[FOI{\'IA F’ARTHQLAKE OF \IAR 15"‘(20!“1[\11(‘(1

Maximum | Maximum ;
Station and component ! Farthw ‘I‘e accelera- ' displace- i Remarks
i period | tion | ment |
____________________________ PSSP S U
San Franciseo Southern Pacific Bldg., basement ac- ; ‘
celerograph: | Neconds | Cmxec? ! Cm. |
Vertical-up. ... ... .. ... .. ... N o 1 e P Too weak.
Nw.se oo . ! . [ I Do.
NE. 49° .. . i | } Do.
Vertical-up - . . . I ! H Do.
NWoglee . L o { i Do.
NE.49° (... . ! o ‘ ! Do.
Right (ltspl.m-m(nt meter: : ! . !
N W, 315 P . ) ! T Very weak long-period waves.
Le [t (ln\ph((\mout weter: [ | '
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, R 216 . .. Do.
San )oso lkmk of America, thirteenth flpor acectero- | !
wraph: . | '
\crt\mlvup e e | I [ Too weak.
NE. 0° o o | Uy 084
i \ i 060
A N 5l L 168 ‘ Sinusoidal waves.
! .82 2 L1681
SE.150° . ‘ 176! I 078 |
Nan Jose, Bnnk of \lmrlm, basement ‘\((vlerugr.\ph i
l J Too weak.
N oL . - Do.
L . e - Do.
S | O .. o,
..... I, Do.

HAWTHORNE, NEV., EARTHQUAKE OF MAR. 17

Hawthorue accelerograph: 1

Vertical-up.. ..__..... ... ... R o 013 1 0001 < Very weak.
i S12 ~ .03 Rhaort periods superposed.
| 15 | 5 L 002
SOIR0° LD il . 14 2., 001
\ .28 15, ~030 Do.
! 20 9 L0090
W 270° L . i L2 20 L2
09 11, Lou2 | 2trong phase.
20 10 LOQT e
19 3 % 005
! !

EARTHQUAKE OF MAR. 29 NEAR QUITO, ECUADOR, SOUTH AMERICA

Surface waves scarcely pereeptible.

|
Quito aecelerograph . - o0 _ 0 oo L. L0 . [N S ’ . f e e
. ) | !

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 1

disco Sonthern Pacific Bidg., murrm-nth‘L .
lerograph: |

Vertical-up . o O ! . Very weak,
SWLoog0 e, 0,75 n: Shorter periods superposed.
1.02 3 Regutar sinusoidal waves,
NW.B19°. O, 43 [ Wave superposed on longer period
| waves.
%0 9"
G2 4 Regular waves.

San Franciseo Sonthern Pacifie Bldg., basement
accelerograph:

Vertic lup L. S 40 1 Jn Weak,
N WL is1¢ L L ¢ L0100’ Do,
NE. 4t 2 Lo Do.
.45 1 LO08 bo.
Rn.ht th<|>1 1cetnent meter: i
,,,,,,,,,,,,,,,, B L 120 ) .20 - Weak sinusoidal waves,
L\-f( (llxul.m-nu 1 eter:
L3190 - P, 86 3 L05  Weak irregular waves,
AN 1 S
San Francisco Shell Bldg., Twenty-ninth floor Weed
seismograph:
) OO ) . S .7 1 L0022 Rinusoidal wave,
h(l 1 Lo02

N.veo.. ... . ) R . e R i . Very weak,
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Table 4.—Summary of strong-motion seismograph data for the year 1946—Continued

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 1—continued

Station and component E’}Q}r‘i‘ziw
Oakland City Hall, Sixteenth floor accelerograph: Seconds
Vertical-up_.. ... ... ... 0.36
.38
NE.25° ... ... . Loiiiiiiiiiiil .o Ll L o3
1.01
SE.I5° o0 o o Lot
1.6
Oakland City Hall, basement accolemgmph
Vertieal-down.

SW205°

NW. 295°
San Jose Bank of A monm, “Thirteenth floor accelero-’
graph: ‘
Vertical- up .19
NE. 60°. 1.8
165
SE.150° .. il . .51
i .50
L7
San Josg¢ Bank of America, basement A(ulvrngmph
\'ert)ml ap._. J . . - -
60°. .52

NORTHERN CALIFORNIA
e —_——
San Francisco Southern Pacific Bldg., fourteent h floor :
aceclerograph: '
Vertical-up ... .. | 0. 12
SW.,229° | i .

NW.310°

San Francisco Southern Pacific Bldg..
accelerograph:
Vertieal-up. ...
N AW 3192,
NE.49° .. ..
Left (ll\[xlacemont me
\ l 1°

Maximum | Maximum
accelera- | displace- Remarks
tion ment
|
Cm./sec.t Cm. H
2 0. 006 | Shorter periods superposed.
1 L 004
6 621 Do,
3 078 |
Y .234 \
5 140 Regular sinusoidal waves,

LN W —

Very weak,
Do,
Do,

) .00l | Weak irregular waves.
! .123 | Shorter periods superposed.
: 143 | Sinusoidal waves.
! 026 | Irregular waves.
024 Dao.
L2093 | Sinusoidal waves.
‘ . ‘I Very weak.
L6007 Do.
] 06 | Do.
020 Do.

\R’I‘HQUAI\L OF MAY 28

N !

| .
0 001 - Very weak.

! L0171 Weak.

¢ Regular sinusoidal waves.

: Very weak.
Do,
Do,
Do.

Do.

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 29

Hollister \\'ud \(l\lﬂ(!Lr.l]’h }
SWoRLOC. L L .. ! 0. 19
| 42
SEL 16 . - e - RN

NORTHERN CALIFORNIA

san Francisco Somthern Pacifie Bldg., fourteenth [

floor aceclerograph:
A} (lll(d] up
EASY 0

Y
San Franeisco Souwthern Pacifie Bldg., baseiment

acceler '

Vertical-up o0 Lo L -

NW. -

NE. ty°.
Right dl\[!l evment mvtf T

N W 3140 e ieeieias -
Left ‘|I\{>| Leemnent merer:

NE. v . -

EARTHQUAKE OF DEC. 15 NE

Quito aceelevograph

s

“AR QUITO,

EARTHQU

ECUDAOR,

'

)

1
0 004

! L0061 Irregular motion.
L0l
0L

AKE OF AUG. 14

Very weak long-period waves.
Yo,
Drregutar long-period waves.
Do.

T oo
“u2

Very small moton.
Do,
Do.

Very small long-period waves,

Da.

SOUTH AMERICA

!
R 1 Surface waves scarcely perceptible.
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Table 4.—Summary of strong-motion seismograph data for the year 1946—Continued

NORTHERN CALIFORNIA EARTHQUAKE OF DEC. 18

- i Maximum | Maximum
Station and component Ea‘;‘ct_’i‘g(’;w' accelera- | displace- Remarks
! i tion ment
— - = -
Ferndale accelerograph: Seconds Cm.[sec.? Cm.
Vertieal-up_.._._._ .. ... ... ... L 10 3 0.001 | Weak at beginning.
L26 20 .034 | Strong waves.
.22 11 .013 | Irregular waves.
.22 7 .009
S, 2050 el 1 20 .006 | Possibly preceded by stronger motion.
BN 22 .011 | Strong waves.
.13 11 .005 | Irregular waves.
.30 ¢ 11 ; . 024 | Sinusoidal waves.
.49 2 .012 | Short-period waves superposed on
long-period waves.
NW, 315 L2500 56 392 Possibly preceded by stronger motion.
14 2 . 01
.24 18 . 027 | Regular waves.
.25 10 . 016 Do.
41 2 .009 | Irregular long-period waves.
Eureka accelerograph: |
Verticallup_......__....._ . _.____.__....... Sl R .004 | Regular waves.
.10 3 001
.12 3, . 001
NEB.79% o 4 4] .003 | Possibly preceded by stronger motion
1.15 5 .165 | Long-period wave.
SE. 169° .. L340 3! .009 | Weak.
1 50 .002 | Irregular motion.
3 .25 3. .005 | Weak,
Right displacement meter: :
SE, 169°. il 1. 44 4 .02 | Possibly preceded by stronger motion.
1.32 1 .02 | Very weak.
Left displacement meter: :
SW.esee . ; 1.52 1 .02 Do.
i

Table 5.—Instrumental constants of strong-motion seismographs in 1946

|
s | Pendu- | Static | g, oo _ | Instro-
Station and instrument | ?{]‘\_‘I’:}l‘;‘ﬂig:‘l (;f i lum magnifi- '“e{i!',“ i11|)gn;lz;{;o ment
' : period | cation l ! No.
SOUTHERN CALIFORNIA EARTHQUAKE OF JAN. 8
} i } } 1
Sec. | Cm. i !
El Centro accelerograph No. 4 0.099 6 1.93 ! 12 V-10
099 7l e 8 L4
R 77 [ Lol oo T15
e . i | |
EARTHQUAKE OF JAN. 28 NEAR LIMA, PERT, SOUTH AMERICA
T T T T i T ] | { i !
Linia accelerograph No. 44 0. 099 I 8 2.08 i R7 V-7
L0971 85 2.03 BT L-2
L1058 7 2.16 .9 ; T-17
‘ |
SOUTHERN CALIFORNIA EARTHQUAKE OF MAR. 15
Los Angeles Chamber of Commerce:3 ' |
[INEY 80 1.9% 8.5
CSWLooe L0us a2 2.00 9
NW310°.. (... UL S0 1.95 9
Basement accelerograph No. 20 ... ... e Up . Nive 107 1.22 0
SE.130° .. LO67 109 1.24 T
2. NUR 111 1.28 ¥ !
Los Angeles Subway Terminal:3 ! | |
Thirteenith floor aceelerograph No. 39. .. .. . 101 83 2,15, 11
) M 2,05 8
R3] 4 201t 11
Sub-basement aceelerograph No. 3. ... _. ong 116 1.40 9
LU69 118 1.43 9
NG 120 ! 1.48 1m0
Sub-basement displacement meter No. 13__. JLOR | R 9 -
1.3 | I

See footnotes at end of table.
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Table 5.—Instrumental constants of strong-motion seismographs in 1946—Continued

|
. . Pendu-
. . Orientation of ‘
Station and instrument | instrument ! t
) A period
!

Hollywood Storage Co.:3 |
Penthouse aceelerograph No 6.0 .- o .. .. .. .

P. E.lot aceelerograph No. Yoo o . ..

San Franciseo Southern Pacific Bldg.: 3 ,
Fourteenth floor accelerograph No 340 - ... ... ,

Basement accelerograph No. 27___

190

Basement displacement meter No. 180 N !
NE. 19° ... |

San Jose Bank of America: 3 '
Thirteenth floor accelerograph No. 35 ... ... ..
Basement accelerograph No. 8. ... ____ el

Pasadena accelerograph No. 7. ... ... . ..

Displacernent meter No. 17 .. ... ... e

Santa Barbara aceelerograph No. 26... ... ___.

Long Beach accelerograph No. 24 ... .. ...

Qaklind City Hall: 3
Snteenth floor aceelerograph No. 37, ...

Down.
SW, 20
NW, 26

Basement accelerograph No. 33 . . ...

San Bernardino Weed seismograph No. 10

Vernon accelerograph No. 4V .. ...

Westwond accelerograph No. 20

i
lumn |
|
i
[
‘

SOUTHERN CALIFORNTA EARTHQUAKE OF MAR. 15—continued

i

Static
magnifi-
cation

,

|

Sensitive i
ity 2

i

i

bl s ad miad et £
2

1.
1.
1.36
1
1.

Lo

Damp- !
ing ratio

Instru-
ment
No

FORESHOCKS AND AFTERSHOCKS OF SOUTHERN CALIFORNIA EARTHQUAKE OF MAR. 15

No chauge in constants of instruments,

HAWTHORNE, NEV., EARTHQUAKE OF MAR. 17

Hawthorne aceelerograph No. 25,

/.
z
3

0.0/7 |
NG

116
114
116G

Quito accelerograph Noo 460 0 0 0 L. Up . |
W27y 4

PN 0% L L ,,A.E

!

San Francisco Southern Pacifie Bidg @3
Fourteenth floor aceelerograph Noo 340 .

{
Basemeut aceelerograph No. 27 e e ol
,
i

See footnotes at end of table,

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 1

L
1.4
1,47

EARTHQUAKE OF MAR. 29 NEAR QUITO, ECUADOR, SOUTH AMERICA

V=108
1.-58
T-u6

V-110
1.-90

=100
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Table 5.—Instrumental constants of strong-motion seismographs in 1946—Continued

NORTHERN CALIFORNIA EARTHQUAKE OF MAY 1—continued

| |
; : | Pendu- | Statie . i Instru-
. . Orientation of | i | Sensitiv-| Damp- |
Station and instrument : lum magnifi- : s : ment
instrument ‘ period cation ity 2 ing ratio { No.
R .- : it
L ;
Basement displacement meter No. 18. ... .. ... NWw.oage o . ! .81 | S PO |
NE.49°.. . 9.93 . |38 IO
San Francisco Shell Building: 3 i |
Twenty-ninth floor Weed seismograph No. 2 ... _. ! . lg X 74 .67 |
.- 19 ! 74 .67 -
Oakland City Hall: 3 } | [ ,
Sixteenth floor accelerograph No. 37 ... ... . ! .103 75 2.03 8 |
101! 78 2,00 i
101§ 76 1.95 I
Basement aceelerograph No. 33 ... . L. 067 117 1.33 '
067 | 116 1.32 .7 |
. 067 l 112 1.27
San Jose Bank of America: - [
Thirteenth floor accelerograph No.35 .. . .098 | 80 1.96 10. 5 -
£095 78 179! 12 | Lest
L096 77 1.79 9 ] T-97
Basement accelerograph No. 8. ... ... ... ... .. . 069 | 110 1.32 1 V-49
. 068 | 113 1.32 8 L-50
L067 nz 1.33 7 T-51
NORTHERN CALIFORNIA EARTHQUAKE OF MAY 28
San Francisco Southern Pacific Bldg.: 3 l . i
Fourteenth floor aceelerograph No. 34 0. 100 ' 75 11.5 ¢ V-108
L1020 73 12.6 L-&8
L1060 % 3 T-uy
Basement accelerograph No. 27 ... ... 067 115 14 } V-110
L 068 | 17 10 L-9%
. 068 111 11 I T-100
Basement displacement meter No. 18 9.8 | 1 - 9
9.8 | 1 13 .
! i
NORTHERN CALIFORNIA EARTHQUAKE OF MAY 29
i
Hollister Wecd seismograph No. & _ ... ... ____ SW_225° . 0.194 l 10.1 .96 L S
SE.135° ... . 192 10.1 .94 4 L

NORTHERN CALIFORNTIA EARTHQUAKE OF AUGUST 14

\ i i
San Francisceo Southern Pacific Bidg.: $ | H
Fourteenth floor accelerograph No. 34 Up - 0.099 | 8 V-108
S T | 125 L-ss
L1001 T T-98
Basement aceelerograph No. 27 oo ... . o Up ool - L067 20 V-110
NW._ 319° . LO6R 24
NE.49° .. .. § L068 14
Basement displacement meter No 18 oo . NW.319°. L. s 9.97 | 10
NE 90, 00 R 14
1 1

EARTHQUAKE OF DECEMBER 15 NEAR QUITO, ECUADOR, SOUTH AMERICA

Quito accelerograply Noo46 . _o. o0 Lol oLl Q.087 ‘ 83 4 1,98 ! H V-132
L0097 RO 1.9 by L-127
097 83 197 | T T-128
i | i !
NORTHERN CALIFORNIA EARTHQUAKE OF DECEMBER 18
Ferndale accelerograph No, 28 e e 0, 097 U 1.6 10
089 71 1.7 12
' L0409 74 1N 12
Furcka aceelerograph No. 30 L e e e el 070 101 1 1.4 it
LO6Y 106 1.2 10
. SO068 108 1.: T
Displacement meter No, 13 .. . .. . ... 10,06 | | I IO Wl
10,04 : I SO W5

1 The dircetions given indicate the direetion of pendulum displacement relative to instrument pier, which will displace the trace
upward on the original seismogram.  Directions for the horizontal compenents are given first by quadrant followed by specific diree-
tions expressed in degrees measured from north around by ecast.

2 The sensitivity is the nuiber of centimeters on the seismogram that corresponds to 100 em. see.? of aceeleration.  The deflection
corresponding to /10 gravity may be obtained by multiplying the sensitivity tabulated by 04w,

? Instrumuents at this station are wired to start simultancously.



TILT OBSERYATIONS

Two tiltmeters were operated at Berkeley, Calif., in cooperation with the University
of California. The tiltgraph data obtained from these instruments during 1946 are
shown in figure 15, inside back cover.

A third tiltmeter was operated intermittently at Long Beach, Calif.

CORRECTIONS TO PREVIOUS PUBLICATIONS

1945, Alaska time was published as 105th fifth meridian time. This should be
150th meridian time.

1945, page 27, the total of the Weed strong-motion seismograph column in table 3
should be 6.
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PUBLICATION NOTICES

To make immediately available the results of its various activities to those interested, the Coast and
Geodetic Survey maintains mailing lists of persons and firms desiring to receive notice of the issuance of
charts, C'oast Pilots, maps, and other publications.

Should you desire to receive such notices, vou may use the form given below, checking the list
covering the subjeets in which you are interested.

(Date) . .. . ..
Drirecror U. S, Coast aAxpD GEODETIC SURVEY,
Washington 25, D. C.

Dear Sir: 1 desire that my name be placed on the mailing lists indicated by check below, to
receive notification of the issuance of publications referring to the subjects indicated:

O 109. Astronomic Work O 109-L Oceanography

0O 109-A. Base Lines. g 109-J. Traverse

0O 109-B. Coast Pilots. O 109-K. Seismnclogy

0o 109-C. Currents O 109-L. Geomagnetism

0O 109-D. Geodesy O 109-M. Tides

o 109-E. Gravity 3 109-N. Topography

O 109-F. Hydrography O 109-0. Triangulation

O 109-G. Leveling O 109-P. Cartography

0O 109-H. Nautical charts O 109-R. Acronautical charts.

(N A e
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