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United States Earthquakes, 1979

Carl W. Stover, U.S. Geological Survey
Carl A. von Hake, NOAA, Environmental Data and Information Service

Introduction

This publication describes all earthquakes
that were reported felt in the United States and
nearby territories in 1979. It has been com-
piled by the U.S. Geological Survey (USGS) and
published jointly with NOAA, Environmental Data
and Information Service (EDIS). Its purpose is
to provide a continuous history of U.S. earth-
quakes for studying seismic risk, evaluating
nuclear powerplant sites, designing earthquake-
resistive structures, and answering inquiries
from the scientific and general public.

The publication is composed of four major
chapters: "Earthquake Descriptions,” which
includes a summary of macroseismic data reported
for each earthquake and a chronological list of
earthquakes by State (table 1); "Network Opera-

tions,” which summarizes the results from local
seismic networks; "Miscellaneous Activities,”
which contains information on crustal movement

studies, tsunamis, and principal earthquakes of

the world (table 8), and "Strong-Motion Seismo-
graph Data” (table 9). The intensity and
macroseismic data 1in "Earthquake Descriptions”

are compiled from questionnaire canvasses (see
next paragraph), newspaper articles, and reports
prepared by other government organizations,
State 1institutions, local organizations, and
individuals., Each description includes date,
origin time, hypocenter, and the source of the
hypocenter computation, maximum intensity (Modi-
fied Mercalli), and macroseismic effects
reported in the area.

The USGS collects 1intensity information
primarily by mailing questionnaires, "Earthquake
Report” forms, to postmasters in the earthquake
area. Postmasters complete the forms and return
them to the USGS, where they are evaluated and
intensities are assigned. For damaging earth-
quakes, the questionnaires are supplemented by
USGS field 1investigations. The USGS publishes
preliminary intensity data 1in 1its quarterly
circular, Earthquakes in the United States. The
final information is published in the United
States Earthquakes series, issued annually since
1928.

DISCUSSION OF TABLES

The earthquake parameters in tables ] and 8

include date, origin time, hypocenter (epicenter
and focal depth), and magnitude. Table 1 also
contains the maximum observed Modified Mercalli
(MM) intensity. The origin time and date are
listed in Universal Coordinated Time (UTC). The
epicenters were taken principally from the USGS
Preliminary Determination of Epicenters, Monthly

Listings or Earthquakes in the United States ? .
The accuracy of the epicenters is that claimed
by the institution supplying the hypocenter and
is not necessarily the accuracy indicated by the
number of decimals listed. The epicenters
located by the USGS have a varylng degree of
accuracy, usually two-tenths of a degree or

less, depending on their continental or oceanic
location. The oceanic hypocenters are less
accurate than those on the continent, even
though both are listed to two decimals. Depths
are listed to the nearest kilometer.

Magnitudes listed in the tables were fur-

nished by cooperating institutions or determined
by the USGS. The computational sources are
indicated by letter codes identified in head-
notes to the tables.

EPICENTER AND ISOSEISMAL MAPS

Figures 1-3 are computer plots of all
earthquake epicenters in the conterminous United
States, Alaska, and Hawaii listed in table 1.
Each earthquake epicenter 1is indicated by a
small circle or square.

Figures 4-6 are computer plots of 1979
earthquake epicenters in the conterminous United
States, Alaska, and Hawaii by Modified Mercalli
(MM) 1intensity. Maximum intensities are
represented by Arabic numerals at the epicentral
locations. Earthquakes of intensity I-IV are
represented by solid circles.

IFor sale by the Superintendent of Documents,

U.S. Government Printing Office, Washington,
D.C. 20402.
2Copies of these reports are available free

on application to Branch of Distribution, U.S.
Geological Survey, 1200 South Eads Street,
Arlington, Va. 22202,
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The USGS coordinates the collection of all
types of earthquake information, with the spe-
cial objective of correlating instrumentally
determined earthquake locations with noninstru-
mental locations indicated by 1intensity data.
This correlation 1is achieved through regional
investigations of earthquakes by local organiza-
tions and the USGS. Primary data are gathered
by a canvass of the epicentral area using ques-
tionnaire cards. When returned and analyzed,
this information is used to prepare isoseismal
maps which show the areal pattern of intensity
associated with individual earthquakes,

The selection of intensity or isoseismal
maps shown in the Earthquake Descriptions is
governed largely by the size of the area
affected. This means that sharp, localized
shocks of intensity VI (which often occur in
California) may not be represented by these
maps, whereas more widely felt earthquakes of
intensity V and VI (which are characteristic of
the Eastern and Central States) often will be
illustrated because of the larger felt areas.
Arabic numerals on these computer-plotted maps
represent the maximum MM intensities at sampled
localities. Isoseismal contours are a generali-
zation of intensity data and are extrapolated in
regions that have few observations. The con-
tours do not include each intensity observation.

EARTHQUAKE INFORMATION
SERVICES

The National Geophysical and Solar-
Terrestrial Data Center (NGSDC), one of the five
major facilities of NOAA's FEnvironmental Data
and Information Service, is responsible for data
activities in seismology. 1Its services include
preparing local and regional seismic histories

for engineers, actuaries, and other scientists
and answering direct inquiries from the public
on all aspects of historical earthquakes. Addi-
tional services and products include publishing
annual earthquake summaries and revised histori-
cal earthquake reports; and making availahle
copies of seismograms, accelerograms, displace-
ment meter records, digitized strong-motion
seismograms, and epicenter lists in several for-
mats. Many of these products and services are
based on seismic records or other data that have
originated with USGS recording networks or with
USGS data-reduction facilities. Information
concerning services and products of NGSDC may be
obtained from the National Geophysical and
Solar-Terrestrial Data  Center, NOAA/EDIS,
Boulder, CO 80303.

MAGNITUDE AND INTENSITY RATINGS

Magnitude, a measure of the "size" of an
earthquake, 1is roughly related to the energy
release at the focus of an earthquake. Although
the magnitude scale has neither "top"” nor "bot-
tom” values the highest ever recorded was magni-
tude 8.9 and the lowest about -3. On this loga-
rithmic scale, a magnitude 6 shal low-focus
earthquake represents elastic-wave energy about
30 times greater than that generated by a magni-
tude 5 earthquake, 900 times greater than that
of a magnitude 4 shock, and so forth. Many fac-
tors enter into the determination of earthquake
magnitude, 1including earthquake focal depth,
frequency content of the sampled energy, and the
earthquake radiation pattern. Magnitude values
calculated by the USGS are based on the follow-
ing formulas:

MS = log (A/T) + 1.66 log D + 3.3, (1)

as adopted by the International Association of
Seismology and Physics of the Earth's Interior
(IASPEI; Bath, 1966, p. 153), where A 1is the
maximum vertical surface-wave ground amplitude,
in micrometers; T is the period, in seconds, and
18{T<22; and D 1is the distance in geocentric
degrees (station to epicenter), and 20°<D<160°.
No depth correction is made for depth less than

50 km, and no MS magnitudes are computed for
depths greater than 50 km.

mb = log (A/T) + Q(D,h), (2)
as defined by Gutenberg and Richter (1956),
except that T, the period in seconds, is
restricted to 0.1{7<3.0, and A, the ground

amplitude in micronzfers, is not necessarily the

maximum of the P-wave group. Q is a function of

distance D and depth h, where D>5°.
ML = log A - log A,, (3)

as defined by Richter (1958, p. 340), where A is

the maximum trace amplitude in millimeters,
written by a Wood—-Anderson torsion seismometer,
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and log A, is a standard value as a function of
distance, where the distance 1is <600 km. ML
values are also calculated from other seismome-
ters by conversion of recorded ground mation to

the expected response of the torsion seismome-
ter:
mbLg = 3.75 + 0.90(log D) (%)
+ log (A/T) 0.5°<D<4°,
mbLg = 3.30 + 1.66(log D)
+ log(A/T) 4°<D<30°,
as proposed by Nuttli (1973), where A/T 1is

expressed in micrometers per second, calculated
from the vertical-component l-second Lg waves,
and D is the distance in geocentric degrees.

MD is used 1in this publication for the
duration or coda length magnitude. MD is usu-
ally computed from the difference, in seconds,

between Pn or Pg-wave arrival time and the time
the final coda amplitude decreases to the
background-noise amplitude. These magnitudes
are normally correlated with ML or mbLg so that
resulting magnitudes are compatible. Thus the
formulas vary for different geographic regions
and seismograph systems.

Intensity, as
represents a

applied to
quantity determined from the
effects on people, manmade objects, and the
earth's surface (landslides, ground fissures).
Intensities are assigned according to the
descriptions 1listed in the Modified Mercalli
Intensity Scale of 1931 (Wood and Neumann,
1931). There are 12 discrete steps in the MM
scale (see next section). An earthquake in a
populated area will have different intensities
at different localities, owing to the distance

earthquakes,

from the focus of the earthquake, type of focal
mechanism, local zeological conditions, struc-
tural design of buildings, and the earthquake
magnitude.

The text of this publication gives the
intensity at locations where the earthquake was
reported felt and summaries of the strongest
effects. Each earthquake is further character-
ized by its maximum intensity, which is given in
the text and in table 1.

Although the Modified Mercalli Intensity
Scale is in many instances inadequate for
present-day requirements, the scale has been the
guide used by the USGS and NOAA and will con-
tinue to be so used until a new scale has been
devised and has acceptance in the engineering
and seismological communities. Questions con-

cerning the interpretation of historical earth-
quake intensities should be referred to the
USGS.

MODIFIED MERCALLI INTENSITY
SCALE OF 1931

Adapted from Sieberg's Mercalli-Cancani
scale, modified and condensed.

I. Not felt - or, except rarely under
cially favorable circumstances. Under
certain conditions, at and outside the
boundary of the area 1in which a great
shock is felt: sometimes birds, animals,
reported uneasy or disturbed; sometimes
dizziness or nausea experienced; some-
times trees, structures, liquids, bodies
of water, may sway--doors may swing, very
slowly.

espe—

II. Felt indoors by few, especially on

floors,

upper
or by sensitive, or nervous per-
sons. Also, as in grade I, but often
more noticeably: somet imes hanging
objects may swing, especially when deli-
cately suspended; sometimes trees, struc-
tures, liquids, bodies of water, may
sway, doors may swing, very slowly; some-
times birds, animals, reported uneasy or
disturbed; sometimes dizziness or nausea
experienced.
II1. Felt indoors by several,
rapid vibration. Sometimes not recog-
nized to be an earthquake at first.
Duration estimated in some cases. Vibra-
tion like that due to passing of 1light,
or lightly loaded trucks, or heavy trucks
some distance away. Hanging objects may
swing slightly. Movements may be appre-
ciable on upper levels of tall struc-—
tures. Rocked standing motor cars
slightly,

motion wusually

IV. Felt indoors by many, outdoors by few.

Awakened few, especially light sleepers.



VI.

VIiI.

Frightened no one, unless
from previous experience. Vibration like
that due to passing of heavy or heavily
loaded trucks. Sensation 1like heavy body
striking building or falling of heavy
objects inside. Rattling of dishes, win-
dows, doors; glassware and crockery clink
and clash. Creaking of walls, frame,
especially in the wupper range of this
grade. Hanging objects swung, in
numerous instances. Disturbed liquids in
open vessels slightly. Rocked standing
motor cars noticeably.

apprehensive

Felt indoors by practically all, outdoors
by many or most: outdoors direction
estimated. Awakened wany, or most.
Frightened few--slight excitement, a few
ran outdoors. Buildings trembled
throughout. Broke dishes, glassware, to
some extent. Cracked windows--in some
cases, but not generally. Overturned
vases, small or unstable objects, in many

instances, with occasional fall. Hanging
objects, doors, swing generally or con-
siderably. Knocked pictures against
walls, or swung them out of place.
Opened, or closed, doors, shutters,
abruptly. Pendulum clocks stopped,
started or ran fast, or slow. Moved

small objects, furnishings, the latter to
slight extent. Spilled liquids in small
amounts from well-filled open containers.
Trees, bushes, shaken slightly.

Felt by all, indoors and outdoors.
Frightened many, excitement general, some
alarm, many ran outdoors. Awakened all.
Persons made to move unsteadily. Trees,
bushes, shaken slightly to moderately.
Liquid set in strong motion. Small bells
rang--church, chapel, school, etec. Dam-
age slight in poorly built buildings.
Fall of plaster in small amount. Cracked

plaster somewhat, especially fine cracks
chimneys in some instances. Broke
dishes, glassware, in considerable quan-

tity, also some windows. Fall of knick-
knacks, books, pictures. Overturned fur-
niture in many instances. Moved furnish-

ings of moderately heavy kind.

Frightened all--general alarm, all ran
outdoors. Some, or many, found it diffi-
cult to stand. Noticed by persons driv-
ing motor cars. Trees and bushes shaken
moderately to strongly. Waves on ponds,
lakes, and running water. Water turbid
from mud stirred up. Incaving to some
extent of sand or gravel stream banks.
Rang large church bells, etc. Sus pended
objects made to quiver. Damage negligi-
ble in buildings of good design and con-
struction, slight to moderate in well-
built ordinary buildings, considerable in
poorly built or badly designed buildings,

VIII.

IX.

adobe houses, old walls (especially where
laid up without mortar), spires, etc.
Cracked chimneys to considerable extent,
walls to some extent. Fall of plaster in
considerable to large amount, also some
stucco. Broke naumerous windows, furni-
ture to some extent. shook down loosened
brickwork and tiles., Broke weak chimneys
at the roof-line (sometimes damaging
roofs). Fall of cornices from towers and
high buildings. Dislodged bricks and
stones. Overturned heavy furniture, with
damage from breaking. Damage consider—
able to concrete irrigation ditches.

Fright general--alarm approaches
Disturbed persons driving motor cars.
Trees shaken strongly—branches, trunks,
broken off, especially palm trees.
Ejected sand and mud 1in small amounts.
Changes: temporary, permanent; in flow of

panic,

springs and wells; dry wells renewed
flow; in temperature of spring and well
waters. Damage slight in  structures

(brick) built especially to withstand
earthquakes. Considerable 1in otrdinary
substantial buildings, partial collapse:
racked, tumbled down, wooden houses in
some cases; threw out panel walls in
frame structures, broke off decayed pil-
ing. Fall of walls. Cracked, broke,
solid stone walls seriously. Wet ground
to some extent, also ground on steep
slopes. Twisting, fall, of chimneys,
columns, monuments, also factory stacks,
towers. Moved conspicuously, overturned,
very heavy furniture.

Panic general.
ously.
structures built especially to
earthquakes: Threw out of plumb some
wood-frame houses built especially to
withstand earthquakes; great in substan-
tial (masonry) buildings, some collapse
in large part; or wholly shifted frame
buildings off foundations, racked frames;
serious to reservoirs; underground pipes
sometimes broken.

Cracked ground conspicu-
Damage considerable in (masonry)
withstand

Cracked ground, especially when loose and
wet, up to widths of several inches; fis-
sures up to a yard in width ran parallel
to canal and stream banks. Landslides
considerable from river banks and steep
coasts. Shifted sand and mud horizon-
tally on beaches and flat land. Changed
level of water in wells. Threw water on
banks of canals, 1lakes, rivers, etc.
Damage serious to dams, dikes, embank-
ments. Severe to well-built wooden
structures and bridges, some destroyed.
Developed dangerous cracks 1in excellent
brick walls. Destroyed most masonry and
frame structures, also their foundationms.
Bent railroad rails slightly. Tore



apart, or crushed endwise, pipe 1lines
buried 1in earth. Open cracks and broad
wavy folds in cement pavements and
asphalt road surfaces.

XI. Disturbances in ground many and
widespread, varying with ground material.
Broad fissures, earth slumps, and land
slips in soft, wet ground. Ejected water
in large amounts charged with sand and
mud. Caused sea-waves ("tidal" waves) of
significant magnitude. Damage severe to
wood-frame structures, especially near
shock centers. Creat to dams, dikes,
embankments often for long distances.
Few, if any (masonry) structures remained
standing. Destroyed large well-built
bridges by the wrecking of supporting
piers, or pillars. Affected yielding
wooden bridges less. Bent railroad rails
greatly, and thrust them endwise. Put
pipe lines buried in earth completely out
of service.

XII. Damage total-——practically all works
of construction damaged greatly or des-

troyed. Disturbances in ground great and
varied, numerous shearing cracks.
Landslides, falls of rock of significant

character, slumping of river banks, etc.,
numerous and extensive. Wrenched 1loose,
tore off, large rock masses. Fault slips
in firm rock, with notable horizontal and
vertical offset displacements. Water
channels, surface and underground, dis-
turbed and modified greatly. Dammed
lakes, produced waterfalls, deflected
rivers, etc. Waves seen on ground sur-
faces (actually seen, probably, in some
cases). Distorted lines of sight and
level, Threw objects wupward into the
air.

COLLABORATORS

Active cooperation in earthquake investiga-
tions in the United States 1is provided by
several seismological collabhorators. The fol-
lowing served as collaborators to the USGS and
NOAA during 1979.

Alabama.—L. J.
Mobile.

Alaska.--Staff of NOAA-Alaska Tsunami Warning
Center, Palmer.

Arizona.--Marc Sbar, University of Arizona, Tuc-
son.

California (northern).--Bruce A.
sity of California, Berkeley.

California (southern).--Clarence R. Allen, Cali-
fornia Institute of Technology, Pasadena.

Eisele, Spring Hill College,

Bolt, Univer-

Connecticut.~-Robert Miller, University of Con-
necticut, Groton.

Delaware.-—Kenneth D,
Delaware, Newark.

Florida and Georgia.--Leland T. Long,
Institute of Technology, Atlanta.

Hawail.--Robert Koyanagi, USGS, Hawaiian Volcano
Observatory, Hawaii National Park.

Idaho.--James K. Applegate, Boise State Univer-
sity, Boise.

Indiana.--Robert F.
Natural Resources,
Bloomington.

Iowa.--J. P. Kopp, Loras College, Dubuque.

Kansas.--Henry V. Beck, Kansas State University,
Manhattan, and Don W. Steeples, Kansas Geo-
logical Survey, Lawrence.

Kentucky.--Ronald L. Street, University of Ken-
tucky, Lexington.

Michigan.--F. Mauk, University of Michigan,
Arbor.

Minnesota.--Harold Mooney,
nesota, Minneapolis.

Missouri, Illinois, Arkansas area.--Otto Nuttli
and Robert B. Herrmann, Saint Louis Univer-
sity, Saint Louis.

Montana.-—Anthony Qamar, University of Montana,
Missoula.

New England.--John E. Ebel, Boston College, Wes-
ton, Mass.

New York.--Lynn R. Sykes and Yash P. Aggarwal,
Lamont-Doherty Geological Observatory, Pal-
isades.

Ohio.--Edward J. Walter,
sity, Cleveland.

Oklahoma.--James E. Lawson, Jr.,
logical Survey, Leonard.

Oregon.--Richard W. Couch, Oregon State Univer-
sity, Corvallis.

Pennsylvania.--Benjamin F. Howell, Jr., Pemnsyl-
vania State University, University Park.

South Carolina.~-Pradeep Talwani, University of
South  Carolina, Columbia, and Joyce
Bagwell, Baptist College at Charleston,
Charleston.

Tennessee.--Berlen C., Moneymaker, Knoxville, and
Arch C. Johnston, Tennessee Earthquake
Information Center, Memphis.

Texas .--G. R. Keller, University of Texas, El
Paso.

Utah .~-Kenneth Cook, University of Utah,
Lake City.

Virginia.--G. A. Bollinger, Virginia Polytechnic
Institute and State University, Blacksburg.

Washington.--Robert S. Crosson, University of

Washington, Seattle.

Virginia.--R. W. Laird,

University, Morgantown.

Wisconsin.--David E. Willis,
Wisconsin, Milwaukee.

Wyoming--R. A. Hutchinson, National Park Ser—
vice, Yellowstone National Park.

Woodruff, University of

Georgia

Blakely, Department  of
Geological Survey,

Ann

University of Min-

John Carroll Univer-

Oklahoma Geo-

Salt

West West Virgina

University of



Earthquake Descriptions

This section lists all earthquakes alpha-
betically by State. The origin time of earth-
quake occurrences is given in Universal Coordi-

nated Time (UTC).
ously from midnight to
hours.

Times are expressed continu-
midnight, or 0 to 24

Sources of noninstrumental information
(macroseismic data) in this publication include
questionnaire canvasses conducted by the USGS;
newspaper articles; bulletins of the Seismologi-
cal Society of America; and special earthquake
reports of other organizations. Instrumental
data are provided by the USGS, National Earth-
quake Information Service.

Roman numerals in the earthquake descrip-
tions refer to the Modified Mercalli Intensity
Scale of 1931 (see page 2), which gives about
equal weight to the disturbance of inanimate
objects and to personal reactions. When more
than one degree of intensity is reported from a
town, the town is assigned the highest intensity
reported. All earthquake reports or press
reports that contain only minimal information
which preludes the assignment of an intensity
are listed as "Felt.”

[The following symbols are used to indicate authoritv tor arrival or
origin times, epicenters, and/or magnitudes: (B) Universitv ot Califor-
nia, Berkeley; (D) Universitv of Montana, Missoula; (E) U.S. Department
of FEnergy, Las Vegas, Nevada; (F) Bollinger and Mathena, 1980; (C) L.s.
teological Survey, National Earthquake lInformation Service, Colden,
Colo.: (H) U.S. Geological Survev, Hawaiian \olcano Observatorv, Wawaii
National Park; (J) Weston Observatorv, Weston, Mass,; (K) Kansas Ceolog-
ical Survey, Lawrence; (L) Lamont-Dohertv Geological Observatorv, Pal-
isades, N.Y.; (M) NOAA, Alaska Tsunami Warning Center, Palmer; (Q) carth
Phvsics Branch, Ottawa, Canada; (P) California Institute of Technolous,
Pasadena; (5) St. Louis University, St. Louis, Mao.: (T) Universitv of
Oktahoma, Leonard; (1) Universitv of Utah, Satt Lake Citv; (V) Virginia
polytechnic Institute and State Universitv, Blacksburg; (W) University
of  Washington, Seattle; (Y) University ot Kentuckv, Lexington; (£)
Stephens and others, 1980]

4 January (G) Southern Alaska
Origin time: 15 35 04,0
Epicenter: 61.73 N.,
Depth: 34 km
Magni tude: 3.4 ML(M)

150.04 W.

Felt at Eagle River and Willow.

8 January (G) Southern Alaska

Origin time: 10 11 00.8
Epicenter: 61,77 N., 150.08 W,
Depth: 45 km

Alaska=--Continued

2.5 ML(M)
Palmer.

Magnitude:
Intensity I1:

10 January (G) Southern Alaska

Origin time: 00 34 48,1
Epicenter: 61.58 N., 150.06 W.
Depth: 42 km

Magnitude: 3,0 ML(M)
Intensity IT: Palmer.

25 January (G) Central Alaska

Origin time: 02 49 03.5
Epicenter: 63.32 N., 151.16 W,
Depth: Normal.

3.5 ML(M)
Fairbanks ().

Magnitude:
Intensity IT1:

25 January (G) Southern Alaska

Origin time: 19 30 06.1
Epicenter: 60.13 N., 153.12 W,
Depth: 105 km

Magnitude: 5.5 mh(G)

Felt from Kodiak Island to Fairbanks ().
Intensity IV: Anchorage, Clam Gulch,
Coopgr Landing, liomer, Kenai, Larsen Bav,
Seldovia, Seward, Soldotna, Sterling,
Tyonek.
Intensity IIl:

Pedro Bay.

Karluk, Nikishka, Olga Bav,

Kodiak, Palmer, Talkeetna
(press reports).

27 January (G) Southern Alaska

Origin time: l6 48 11.5
Epicenter: 60,96 N., 149.38 V.,
Depth: 49 km

Magnitude: 3.6 ab(G), 3.2 ML)
Intensity IV: Anchorage, Chugiak,

Gulch, Sutton, Talkeetna.
Inteusitv 111: Skwentna.

Intens1gi;if{ Kenai.

Clam

27 Januarv (G) Alaska Peninsula
Origin time: 18 57 55.0
Lpicenter: 54.77 N., 161,25 W,
Depth: 17 ke
Magnitude: b0 mb(G), 6.0 MS(G),
5.8 MS(B), 5.8 MS(L)
Intensitv V:
" Cold Bay (hairline cracks in exterior
walls; unconfirmed report of a building
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moved on its foundation; light furniture
shifted, small objects fell and over-
turned; windows, doors, and dishes rat-
tled; felt by many).

Sand Point (small objects fell; buildings
creaked and shook; windows, doors, and
dishes rattled; felt by many).

Intensity 1V: King Cove, Perryville.

Intensity I11: False Pass.

31 January (G) Andreanof Islands, Aleutian

Islands
Origin time: 03 07 32.0
Epicenter: 51.72 N., 175.81 W.
Depth: 64 km
Magnitude: 5.0 mb(G)

Intensity II11: Adak (M).

1 February (G) Southern Alaska

Origin time: 12 29 05.4
Epicenter: 60.24 N., 152.84 W,
Depth: 109 km

Magnitude: 4.8 mb(G)

Intensity IV: Kenai (M), Seward (M), Sol-

dotna (M).
Intensity III: Homer (M), Anchorage (M).

6 February (G) Kenai Peninsula

Origin time: 22 52 00.6
Epicenter: 60.72 N., 151.77 W.
Depth: 87 km

Magnitude: None computed.

Felt at Kenai and Soldotna (M).

7 February (G) Southern Alaska

Origin time: 13 33 29.1

Epicenter: 61.03 N., 150.15 W,
Depth: 32 km
Magnitude: 3.0 ML(M)

Felt at Anchorage (M).

9 February (G) Southern Alaska

Origin time: 18 49 25.1
Epicenter: 60.06 N., 152.59 W.
Depth: 88 km

Magnitude: 4.8 mb(G)

Felt at Anchorage and on the Kenai Peninsula

M.

13 February (G) Alaska Peninsula region

Origin time: 05 34 25.9

Epicenter: 55.45 N., 157.16 W,

Depth: Normal.

Magnitude: 5.9 mb(G), 6.7 MS(G),
6.6 MS(B), 6.8 mb(P),
6.5 MS(P)

Intensity IV:  Chignik, Perryville, Pilot
Point, Port Heiden.

Alaska--Continued

Intensity ILI: Egegik, King Salmon, Sand
Point.
Intensity IT: Naknek.

17 February (G) Southern Alaska

Origin time: 08 01 24.6
Epicenter: 62.80 N., 148.28 W.
Depth: 95 km

Magnitude: None computed.

Intensity II: Palmer (M).

17 February (G) Southern Alaska

Origin time: 10 48 08.7
Epicenter: 62.31 N., 149,50 W.
Depth: 54 km

Magnitude: 4.9 mb(G)

Felt from Talkeetna to Anchorage and at Val-
dez (M).

Intensity IV: Palmer (M).

Intensity I11: Talkeetna.

23 February (G) Central Alaska

Origin time: 09 42 03.6
Epicenter: 64.98 N., 147.85 W,
Depth: 24 km
Magnitude: 4.3 mb(G), 4.2 ML(M)
Intensity V: Fairbanks (small objects
fell).

23 February (G) Central Alaska
Origin time: 18 14
Epicenter: Not located.
Depth: None computed.
Magnitude: None computed.

Intensity III: Fairbanks.

27 February (G) Southern Alaska

Origin time: 14 42 45,2
Epicenter: 62.29 N., 149.81 W,
Depth: 34 km

Magnitude: 2.7 ML(M)

Felt at Talkeetna.

28 February (G) Fox Islands, Aleutian Islands
Origin time: 02 47 10.4

Epicenter: 52,94 N., 169.06 W.
Depth: 79 km
Magnitude: 4.5 mb(G)

Felt at Nikolski.

28 February (G) Southeastern Alaska

Origin time: 21 27 06.1

Epicenter: 60.64 N., 141,59 W.
Depth: 15 km

Magnitude: 6.4 mb(G), 7.1 MS(G),

7.4 MS(P), 7.3 MS(B),
6.9 ML(M)
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The information on the effects of this

earthquake was collected by the U.S. Geo-
logical Survey and Lamont-Doherty Geologi-
cal Observatory in the United States, and
by the Earth Physics Branch in Canada.

The descriptions listed below were taken
from Stover and others (1980). This
earthquake was felt over an area of
approximately 500,000 sq km of Alaska and
western Canada (fig. 7). The lack of
major damage was due to the epicenter
being in an unpopulated area of ice fields
near the eastern end of the Chugach Moun-
tains and in the vicinity of Mt. St.
Elias. It is the first major earthquake
since 1899 to occur between Yakutat Bay
and Prince William Sound. Lahr and others
(1980) determined 102 aftershocks with
magnitudes greater than 2.5 within 6 days
following this event, and Stephens and
others (1980) located 308 aftershocks that
occurred between 28 February and 31 March
1979.

Porcella (1979) reported ground accelera-

tions recorded on strong motion accelero-

graphs at Icy Bay (73 km distant), Munday

Creek (92 km distant), and Yakutat (161 km
distant), were 0.16 g, 0.06 g, and 0.09 g

respectively.

Intensity VII:

United States—-
Alaska——

Icy Bay Lumber Camp (A heavy logging
truck on the road just west of the
camp had just stopped when the
earthquake was first felt. The
motion bounced the truck sideways
across the road so strongly that the
driver was unable to descend from
the truck. The reports from the
camp described books shaken from
shelves to the floor, minor cracking
in a concrete slab floor, people had
difficulty in standing, trees and
bushes shaken strongly, overhead
electric lines whipped back and
forth.)

Intensity VI:
United States—-—
Alaska--

Border City (building foundation
cracked, plaster cracked, a wooden
building on permafrost moved on its
foundation).

Cape Yakataga (drywall cracked, a few
windows cracked, small objects bro-
ken, hanging objects swung
violently, some hanging pictures
fell, trees and bushes shaken
strongly, felt by all).
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Haines (plaster cracked, heavy furni-
ture and appliances shifted, cracks
in the exterior concrete wall near
the roof of the office of the Thun-
derbird Motel, small exterior cracks
in the exterior wall of the bank).

Juneau Airport (deplaning passengers
had difficulty standing and needed
support to remain upright; in the
terminal building a heavy desk was
bounced away from a wall and back
again; heavy fire extinguishers
hanging on a wall swung about 15
cm).

Mendenhall subdivision—-north of
Juneau (many instances of cracked
plaster, furniture shifted, and a
double-width mobile home separated
at the joint).

Valdez Airport--5 km east of Valdez
(The terminal, which is an
earthquake-resistant building, suf-
fered no damage to exterior walls,
There were many instances of cracked
wallboard on the inside walls at
corners, doorways, and windows.
People in the terminal had diffi-
culty standing and described the
motion as long, slow, and rolling.).

Yakutat (The city hall on Monti Bay
was shaken strongly enough to cause
people to be nauseous and leave the
building. Outside they had diffi-
culty standing alone and had to haung
onto each other to remain upright.
Trucks near the building were rocked
back and forth and open truck doors
swung., There were many reports of
parked cars being moved back and
forth. Electric power lines were
whipped back and forth. The con-
crete slab floor of a restaurant was
cracked in two separate areas across
its length.).

Canada--
Yukon Territory--

Beaver Creek (cracked plaster in the
upper floor of a two—story house,
hanging lamps swung violently,
school teachers evacuated the
school, cracks widened in the wall
of the school along the base with
numerous vertical cracks appearing,
one well went dry for a day and a
half).

Burwash Landing (people had difficulty
in standing, dishes broken, liquid
spilled, fresh cracks in the exte-
rior walls of the Aeradio station
building).

Destruction Bay (residents at the Tal-
bot Arm Lodge reported that water
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21 27 06.1 UTC.

are used to represent these intensities at specific sites.
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splashed out of the kitchen sink,
the canopy over the grill moved,
cracks appeared in the plaster
walls, and pictures swung).

Kluane Lake Fishing Camp (The owners
noticed vertical motion of trees and
vehicles and the log cabin walls
whipped violently up and down. They
left their cabin in a panic and were
afraid that their truck would be
overturned by the tremor. 1In the
cabin, taxidermic displays fell and
water splashed out of a large kettle
on the stove.).

11

Intensity V:
" United States—-

Alaska--Auke Bay, Cordova, Gustavus,
McCarthy, Yakutat Airport.

Canada=--

Yukon Territory--Bayshore Esso, Car=
cross, Dezadeash, Haines Junction,
Kluane Wilderness Village, Koidern,
Whitehorse, White River.

Intensity IV:
United States--

Alaska--Anchorage, Chitina, Cooper Land-
ing, Copper Center, Gakona, Glennal-
len, Gulkana (FAA Airport), Juneau,



Klukwan, Northway, Pedro Bay, Skagway,
Sterling, Tyonek, Valdez, 33 Mile
Cafe.
Canada—-
British Columbia--Atlin, Stewart.
Yukon Territory--Arctic Institute, DPW.
Intensity III:
United States--
Alaska--Chugiak, Kontiginak, May Creek,
Skwentna, Talkeetna, Venetie.
Canada--
British Columbia—Dease Lake.
Yukon Territory--Mayo, Ross River, Wat-
son Lake.
Intensity IT:
Canada--
Yukon Territory--Customs, Faro.
Felt, but not enough data to evaluate the
T intensity:
United States--
Alaska--Fairbanks, Sitka.
Canada—~-
Yukon Territory--Teslin.

1 March (Z) Southeastern Alaska

Origin time: 07 08 53.7
Epicenter: 60.63 N., 141.24 W.
Depth: 11 km

Magnitude: 5.4 mb(G), 4.7 MS(G)

4,9 ML(Z), 5.3 ML(M)
Felt at Cape Yakataga (M).

2 March (Z) Southeastern Alaska

Origin time: 09 34 45.4
Epicenter: 60.38 N,, 140.69 W.
Depth: 1 km
Magnitude: 5.4 mb(G), 5.2 ML(M),
5.0 ML(Z)
Felt at Cape Yakataga and Icy Bay Lumber
Camp (M).
14 March (G) Cook Inlet
Origin time: 07 56 31.4
Epicenter: 59.79 N., 151.92 w.
Depth: 87 km
Magnitude: 3.4 mb(G)

Felt at Anchor Point and Homer (M).

14 March (G) Kenai Peninsula

Origin time: 13 31 34.5
Epicenter: 60.98 N., 149.39 W.
Depth: 41 km

Magnitude: 4.0 mb(G), 3.8 ML(M)

Intensity IV:  Anchorage (M), Hope (M),

Palmer (M).

24 March (G) Southern Alaska
Origin time: 18 37 41.8

Epicenter: 61.53 N., 149.93 W.

52 km
None computed.

Depth:
Magnitude:

Felt in the Anchorage area (M).
26 March

Origin time:
Epicenter:

Southern Alaska
23 11
Not located.

Depth: None computed.
Magnitude: None computed.
Intensity II1: Fish Lake (M), Talkee n-
(M).
27 March (G) Andreanof Islands, Aleutian Islands
Origin time: 11 39 09.0
Epicenter: 51.82 N., 175.33 W,
Depth: 43 km
Magnitude: 5.0 mb(G), 4.4 MS(G)
Intensity IV: Adak (M).

27 March (G) Southern Alaska

Origin time: 18 38 42,2
Epicenter: 60.49 N., 148.98 W,
Depth: 26 km

Magnitude: 2.9 ML(M)

Felt at Girdwood and Portage. A snowslide
was reported at Alyeska resort (M).

2 April (G) Central Alaska

Origin time: 02 15 31.4
Epicenter: 64.81 N., 147.43 W,
Depth: 10 km

Magnitude: 3.1 ML(M)

Felt at Fairbanks (M).

4 April (G) Southern Alaska

Origin time: 08 16 15.3
Epicenter: 60.32 N., 153.59 W.
Depth: 174 km

Magnitude: 4,5 mb(G)

Felt at Chugiak (M).

17 April (G) Southern Alaska

Origin time: 02 59 20.3
Epicenter: 61.68 N,, 150.12 W.
Depth: Normal.

Magnitude: 2.7 ML(M)

Intensity II: Palmer (M).

18 April (G) Southern Alaaka

Origin time: 17 06 19.5
Epicenter: 62.16 N., 149.52 W.
Depth: 79 km

Magnitude: None computed.

Intensity II: Palmer (M).

20 April (G) Southeastern Alaska
Origin time: 12 49 06.5
Epicenter: 60.28 N., 140.78 W.
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25

25

28

w

13

14

18

8 km

5.3 mb(G), 4.9 MS(G),
5.0 ML(Z)

Cape Yakataga, Icy Bay,

Depth:
Magnitude:

Yakutat.

April (G) Central Alaska

Origin time: 00 27 57.6
Epicenter: 63.35 N., 149,50 W.
Depth: 119 km

Magnitude: 3.9 mb(G)

Felt at Curry and Gold Creek (M).

April (G) Central Alaska

Origin time: 09 39 00.0
Epicenter: 64.88 N., 148.83 W,
Depth: 11 km

Magnitude: 3.3 ML(M)

Intensity III: Fairbanks.

April (G) Central Alaska

Origin time: 07 33 06.0
Epicenter: 64.61 N., 149.46 W.
Depth: 28 km

Magnitude: 3.0 ML(M)

Felt at Fairbanks and Nenana (M).

May (G) Southern Alaska

Origin time: 06 50 38.8
Epicenter: 62.97 N., 148,23 W.
Depth: 77 km

Magnitude: 4,6 mbh(G)

Felt at Anchorage and Palmer (M).

May (G) Southern Alaska

Origin time: 14 22 21,0
Epicenter: 61.93 N., 148,92 W.
Depth: 12 km

Magnitude: 2.9 ML(M)

Intensity III: Palmer (M).

May Andreanof Islands, Aleutian Islands
Origin time: 18 51

Epicenter: Not located.

Depth: None computed.

Magnitude: None computed.

Felt on Adak.
May (G) Southern Alaska

Origin time: 20 14 36.0

Epicenter: 61.73 N., 150.89 W,

Depth: 45 km

Intensity II: Palmer (M).

May (G) Central Alaska

Origin time: 05 35 22.6
Epicenter: 64.41 N., 147.08 W,
Depth: 28 km

Magnitude: 3.2 ML(M)
Intensity 1Il: Fairbanks, Harding Lake, and

Salcha River areas (M).

20 May (G) Alaska Peninsula area

Origin time: 08 14 00.1

Epicenter: 56.65 N., 156.73 W.
Depth: 71 km

Magnitude: 6.4 mb(G), 6.5 mb(P),

6.1 MS(P), 6.2 mh(B)
Felt strongly at Dillingham (press report).

Intensity VI: Larsen Bay (plaster and dry
wall cracked; hairline cracks in exterior
walls, small objects shifted and fell,
hanging pictures fell, felt by all, awak-
ened many).

Intensity V:

Chignik (small objects fell, hanging
objects swung violently, hanging pic-
tures swung, water splashed onto sides
of lakes and ponds, vehicles rocked
strongly, felt by and awakened many).

Ivanof Bay (light furniture shifted, small
objects fell, water spilled from con-
tainers, felt by all).

Kodiak (light and heavy furniture shifted,
water spilled from small containers,
hanging pictures fell, small landslides,
standing vehicles rocked moderately).

Perryville (water spilled from small con-
tainers, many awakened, felt by all).

Intensity IV: Akhiok, Egegik, King Salmon,
Pilot Point, Port Heiden, Port Lions, Saund
Point.

20 May (G) Southern Alaska

Origin time: 22 28 38.1
Epicenter: 62.83 N., 149,17 W,
Depth: 95 km

Magni tude: None computed.

Felt along the Alaska Railroad at Gold Creek
and Chulitna (M).

21 May (G) Central Alaska

Origin time: 10 05 11.6
Epicenter: 64.71 N., 148.43 W,
Depth: Normal.

Magnitude: 3.0 ML(M)

Intensity II:  Fairbanks (M).

25 May (G) Fox Islands, Aleutian Islands

Origin time: 16 45 27.3

Epicenter: 52.61 N., 167.02 W.

Depth: 23 km

Magnitude: 6.0 mb(G), 6.2 MS(G),
6.0 MS(B),

Intensity IV: Nikolski (M).
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28

31

20

23

23

26

10

11

May (G) Southern Alaska
Origin time: 17 50 14.3
Epicenter: 61.64 N., 150.02 W.
Depth: 45 km
Magnitude: None computed.
Intensity II: Anchorage, Palmer, Wasilla
M.

May (G) Southern Alaska
Origin time: 04 22 54.3
Epicenter: 61.74 N., 149,88 W,
Depth: 55 km
Magnitude: 3.4 mb(G)

Felt in the Anchorage area (M).

June (G) Southern Alaska

Origin time: 08 18 30.8
Epicenter: 60.88 N., 147.69 W.
Depth: Normal.

Magnitude: 3.3 ML(M)

Felt at mile 2 of Parks Highway and at Goat
Creek (M).

June (G) Southern Alaska
Origin time: 10 46 58.6
Epicenter: 61.87 N., 150.28 W.
Depth: Normal.
Magnitude: 3.1 mb(G), 3.1 ML(M)

Intensity IV: Willow (M).

June (G) Southern Alaska

Origin time: 18 39 32,2
Epicenter: 58,03 N., 134.91 W,
Depth: 15 km

Magnitude: 3.8 mb(G)

Juneau-Douglas area (M)

Intensity IV:

June (G) Southern Alaska

Origin time: 19 08 21.3
Epicenter: 62.36 N., 147.83 W.
Depth: 86 km

Magnitude: 3.8 mb(G)

Palmer-Talkeetna area (M).

Intensity IV:

July (G) Southern Alaska
Origin time: 04 04 20.5
Epicenter: 63.20 N., 150.72 W.
Depth: 130 km
Magnitude: 4,9 mb(G)

Intensity II: Anchorage (M).

July (G) Southeastern Alaska

Origin time: 12 28 02.9

Epicenter: 55.32 N., 134.97 W.
Depth: 10 km

Magnitude: 5.1 mb(G), 5.1 MS(G),

5.1 MS(B), 5.8 ML(M)
Intensity IV: Craig, Hydaburg, Klawock
(M), Metlakatla, Petersburg, Port Alex-
ander.

Intensity II: Ketchikan, Sitka.

16 July (G) Southern Alaska

Origin time: 23 45 58.5
Epicenter: 60.86 N., 153.02 W,
Depth: 141 km

Magnitude: 4.6 mb(G)

Felt at Anchorage (M).

17 July (G) Southern Alaska

Origin time: 20 44 29.5
Epicenter: 62.27 N., 148.14 W,
Depth: 58 km

Magnitude: 5.3 mb(G), 5.0 mb(B)

Intensity IV: Anchorage, Chickaloon (tele-
graphic report), Chugiak, Girdwood, Moose
Pass, Sutton, Whittier.

Intensity III: Palmer, Skwentna, Willow.

Intensity II: Fairbanks (telegraphic
report).

Felt:
dez.

Glennallen, Talkeetna, Val-

23 July (G) Southern Alaska

Origin time: 08 38 13.0
Epicenter: 58.63 N., 151.51 W,
Depth: Normal.

Magni tude: 4.4 mb(G), 4.6 ML(M)
Intensity II: Kodiak.

23 July (G) Southern Alaska

Origin time: 09 07 07.7
Epicenter: 61.64 N., 150.51 W,
Depth: 49 km

Magnitude: 2.9 ML(M)

Intensity ITI: Palmer area.

30 July (G) Southern Alaska

Origin time: 02 24 04.6
Epicenter: 62.04 N., 145.44 W,
Depth: 14 km

Magnitude: 3.5 ML(M)

Intensity II: Glennallen (M).

4 August (G) Southern Alaska

Origin time: 20 12 10.6

Epicenter: 62.49 N., 149,77 W.

Depth: 99 km

Magnitude: 4.1 mb(G)

Intensity III: Gold Creek (M), Talkeetna
).

Intensity II: Palmer (M),

7 August (G) Andreanof Islands,

Aleutian Islands

Origin time: 18 15 09.5
Epicenter: 51.32 N., 176.11 W.
Depth: Normal.

Magnitude: 4.6 mb, 4.0 ML(M)
Intensity III: Adak (M).

10 August (G) Southern Alaska

00 02 25.4
61.97 N., 150.94 W.

Origin time:
Epicenter:
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27

29

31

14

23

24

81 km
4.3 mb(G)
Talkeetna.

Depth:
Magnitude:
Intensity IIL:

Andreanof Islands,
Aleutian Islands
Origin time: 18 15

August

Epicenter: Not located.
Depth: None computed.
Magnitude: 4.0 ML(M)
Intensity TII: Adak (M).

August (G) Southern Alaska

Origin time: 19 38 11.4
Epicenter: 61.91 N., 150.80 W,
Depth: 88 km

Magnitude: 3.9 mb(G)

Intensity II1: Hatcher Pass (M), Wasilla

).

August (G) Alaska Peninsula

Origin time: 20 42 27.4
Epicenter: 54.39 N., 161.84 W,
Depth: 20 km

Magnitude: 5.1 mb(G), 4.3 MS(G)

Intensity III: Cold Bay (M).

September (G) Fox Islands, Aleutian
Islands
Origin time: 05 27 17.6
Epicenter: 53.98 N., 165.20 W,
Depth: 69 km
Magnitude: 5.8 mb(G), 6.4 mb(B),
6.3 mb(P)

Intensity IV:  Dutch Harbor (M).

September Near Islands, Aleutian
Islands
Origin time: 07 29

Epicenter: Not located.
Depth: None computed.
Magnitude: None computed.

Intensity III:

Shemya Island (M).

September (G) Near Islands, Aleutian
Islands

Origin time: 10 17 20.8

Epicenter: 52.29 N., 174,03 E,

Depth: 43 km

Magnitude: 5.8 mb(G), 5.6 MS(G)

Intensity IV: Shemya (M).

September (G) Near Islands, Aleutian
Islands

Origin time: 03 19 56.7

Epicenter: 52.19 N., 174.02 E.

Depth: Normal.

Magnitude: 4.8 mb

Intensity IV:  Shemya (M).

Alaska--Continued

Andreanof Islands,
Aleutian Islands
07 18

26 September

Origin time:

Epicenter: Not located.
Depth: None computed.
Magnitude: None computed.

Intensity III: Adak (M).
Andreanof Islands,
Aleutian Islands
22 18
Not located.
None computed.
None computed.
Adak (M).

27 September

Origin time:
Epicenter:
Depth:
Magnitude:
Intensity III:

7 October (G) Southern Alaska

Origin time: 05 59 21.8
Epicenter: 61.22 N., 150.43 W.
Depth: 9 km

Magnitude: 3.1 ML(M)

Felt at Anchorage (M).

10 October (G) Southeastern Alaska

Origin time: 23 36 45.1
Epicenter: 56.15 N., 135.75 W.
Depth: Normal

Magnitude: 4.4 mb(G)

Felt at Sitka (M).

15 October (G) Andreanof Islands,
Aleutian Islands

Origin time: 06 24 01.2
Epicenter: 51,77 N., 175.24 W.
Depth: 54 km

Magnitude: 4.8 mb(G)
Intensity IV: Adak (M).

16 October (G) Rat Islands, Aleutian

Islands
Origin time: 21 16 05.2
Epicenter: 51.85 N., 175.36 E.
Depth: 34 km
Magnitude: 5.3 mb(G), 5.2 MS(G)

Intensity II: Shemya (M).

18 October (G) Rat Islands, Aleutian

Islands
Origin time: 03 35 26.9
Epicenter: 51.86 N., 177,13 E,
Depth: 62 km
Magnitude: 6.0 mb(G)

Shemya (M).

27 October (G) Southern Alaska
Origin time: 06 32 02.3
Epicenter: 61.70 N., 149.58 W.
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Alaska--Cont inued Alaska--Cont inued
Depth: 44 km Magnitude: 3.8 ML(M)
Magnitude: 3.0 ML(M) Intensity IV: Anchorage.

Intensity II:

Palmer (M).

15 November (G) Kenai Peninsula

27 October (G) Southern Alaska Origin time: 07 15 13.2
Origin time: 22 16 59.2 Epicenter: 60.18 N., 149.68 W.
Epicenter: 59.38 N., 152.90 W, Depth: 69 km
Depth: 77 km Magnitude: None computed.
Magnitude: 4.1 mb(G) Intensity IV: Seward.
Felt in the Homer area (M). 26 December (G) Southern Alaska
Origin time: 13 12 16.7
28 October (G) Southern Alaska Epicenter: 61.42 N., 151.62 W.

Origin time: 06 24 09.8 Depth: 111 km
Epicenter: 59.86 N., 151,67 W. Magnitude: 4.1 mb(G)
Depth: 82 km Intensity II: Anchorage (M).
Magnitude: None computed. -

Felt in the Homer area (M). Arizona

2 November (G) Andreanof Islands,
Aleutian Islands

Origin time: 03 21 04.1 15 March (P) Southern California
Epicenter: 51.16 N., 178,05 W. Origin time: 21 07 16.5
Depth: Normal.
Magnitude: 4,8 mb(G), 4.6 MS(G) See California listing.

4.3 ML(M)
Intensity II1: Adak (M). 15 October (P) Imperial Valley area

Origin time: 23 16 54.5

7 November (G) Southern Alaska

Origin time: 03 14 36.1 See California listing.
Epicenter: 60,59 N., 150.68 W.
Depth: 90 km 11 December Central Arizona
Magnitude: None computed. Origin time: 20 30
Intensity III: Naptown (M). Epicenter: Not located.
Intensity I1: Soldotna (M), Sterling (M). Depth: None computed.
Magnitude: None computed.
14 November (G) Southern Alaska
Origin time: 23 00 42.8 Felt by many in the Theodore Roosevelt Lake
Epicenter: 61.38 N., 150.09 W. area.
Depth: 57 km
Magnitude: 5.1 mb(G) Intensity IV: Roosevelt (press report).

Intensity V:

Spenard (light furniture and small objects
moved; hanging pictures swung; buildings
shook strongly; windows, doors and
dishes rattled; felt by several).

Wasilla (light furniture and small objects
moved, hanging pictures knocked out of
place; buildings creaked and shook, felt
by several).

Intensity IV: Anchorage, Chugiak, Skwenta,

Sutton, Whittier,

21 December (P) Imperial Valley area
Origin time: 20 40 25.3

See California listing.

Arkansas

5 February (S) Northeastern Arkansas

Intensity III: Anchorage--Mountain View, Origin time: 05 31 09.3
Big Lake Area, Kenai, North Kenai, Palmer Epicenter: 35.84 N., 90.08 W.
M. Depth: 14 km

Intensity II:  Willow. Magnitude: 3.2 mbLg(T)

Intensity IV:

15 November (G) Southern Alaska Arkansas--Blytheville, Manila.

Origin time: 02 08 34.8 Missouri--Whiteoak.
Epicenter: 61.26 N., 150.00 W, Intensity III:
Depth: 49 km Arkansas--Dell.
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Arkansas—-Continued

Arkansas~~Continued

Intensity II:
Arkansas—--Burdette.
Missouri--Arbyrd.

Tennessee==Tipton.

27 February Southeastern Arkansas
Origin time: 08 25
Epicenter: Not located.
Depth: None computed.
Magnitude: None computed.

Intensity IV:  Pine Bluff (two windows

cracked), Moscow.

27 February (S) Northeastern Arkansas

Origin time: 22 54 54.0

Epicenter: 35.92 N., 91.24 W.
Depth: 9 km

Magnitude: 3.1 mbLg(S), 3.4 mbLg(T)

Intensity V:

Ravenden Springs (unconfirmed reports of
slightly cracked streets, sidewalks, and
brick fences; light furniture and small
objects shifted).

Tuckerman (light furniture and small
objects shifted).

Intensity IV: Alicia, Calamine, Cash, Cave
City, Newark, O'Kean, Portia (telephone
report), Poughkeepsie, Powhatan, Ravenden,
Saffell, Smithville, Strawberry, Swifton.

Intensity III: Imboden.

Intensity II: Sulphur Rock, Walnut Ridge
(telephone report), Weiner.

27 February (S) Northeastern Arkansas
Origin time: 22 55 12.0

Epicenter: 35.93 N., 91.24 W,
Depth: 10 km
Magnitude: None computed.

Intensity IV:  Powhatan (§).

11 June (S) New Madrid region
Origin time: 04 12 16.9

See Missouri listing.

25 June (S) Northeastern Arkansas
Origin time: 17 11 13.4

Epicenter: 35.53 N., 90.43 W,
Depth: 11 km
Magnitude: 3.0 mbLg(T), 3.2 mbLg(S)

Felt throughout Poinsett County (press
report).

Intensity IV: Lepanto, Marked Tree, Payne-
way, Tyronza.
Intensity III: Gilmore.

26 August Northern Arkansas
Origin time: 11 28
Epicenter: Not located.
Depth: None computed.
Magnitude: None computed.

Intensity IV: Hardy (two windows were bro-
ken and the earthquake noise was described
as similar to a sonic boom—--press report).

Intensity III: Salem (press report).

5 November (S) Northern Arkansas
Origin time: 16 35 26.0

Epicenter: 36.44 N., 91.01 W,

Depth: 8 km

Magnitude: 2.9 mbLg(S)

Intensity IV: Biggers, Dalton (S), May-
nard.

Intensity III: Reyno, Success.

California

1 January (P) Southern California

Origin time: 23 14 38.9

Epicenter: 33,95 N., 118.68 W.
Depth: 11 km

Magnitude: 5.1 mb(G), 4.7 MS(G),

5.0 ML(P), 4.9 ML(B)

The press reported a few broken store win-
dows in the Malibu area, shattered store
windows in Culver City at Exposition and
Sepulveda Boulevard, one broken store win-
dow in Santa Monica, and cracked store
windows in Buena Park and Seal Beach. The
press also reported slight damage in North
Hollywood and Toluca Lake areas. The Cal-
ifornia Highway Patrol reported a number
of boulders fell onto Pacific Coast High-
way in the Malibu area, closing one lane
of the highway. Mud and boulders also
fell across other roads in Malibu. The
Los Angeles sheriff's office reported no
injuries or damage except for objects fal-
ling from shelves and windows broken.
California Institute of Technology
recorded about 50 aftershocks by 5:30 p.m.
local time. The earthquake was felt over
an area of approximately 21,500 sq km
(fig. 8).

Porcella (1979) reported that 23 accelero-
grams were recovered for this earthquake
in the Los Angeles and San Fernando Valley
areas; 8 of these recorded peak accelera-
tions greater than 5% g. Topanga Fire
Station recorded the peak horizontal
acceleration at 0.09 g at a distance of
20 km from the epicenter. Eleven addi-
tional accelerograms were recovered by the
State of California.

Intensity VI:
Culver City (shattered store windows--
press report).
La Mirada (plaster cracked; small objects
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California--Continued

California--Continued

and light furniture shifted; windows,
doors, and dishes rattled; hanging pic-
tures and lamps swung; felt by many).

La Verne (plaster cracked; windows, doors,
and dishes rattled; hanging pictures
swung; felt by many).

Malibu (few broken windows; boulders fell
onto highway; mud and rock slides—-press
report).

Northridge (plaster cracked in interior
walls; hairline cracks in exterior

18

walls; light furniture and small objects
shifted; hanging pictures swung; win-
dows, doors, and dishes rattled; small
landslides; felt by all).

Pacific Palisades (floor of home cracked;
resident held a television on the stand
to keep it from falling).

Santa Monica (one broken store window—
press report).

Sherman Oaks (plaster cracked and broken;
small objects shifted; hanging objects



California--Continued

swung moderately; windows, doors, and
dishes rattled; felt by many).

Studio City (interior walls cracked and
split; hairline cracks in exterior
walls; light furniture and small nbjects
shifted; hanging objects swung
moderately; windows, doors, and dishes
rattled; felt by all).

Tustin (some windows broken; small objects
shifted; hanging pictures swung; win=
dows, doors, and dishes rattled; small
landslides; cracks in wet ground; felt
by many).

Venice (some windows broken; small objects
broken; hanging pictures swung out of
place; windows, doors, and dishes rat-
tled; felt by many).

Woodland Hills (three-year-old post office
showed cracks and chips of concrete bro-
ken off, felt by many).

Intensity V:

Agoura (light furniture shifted, small
objects fell).

Beverly Hills (Near Beverly Boulevard and
Santa Monica Boulevard, a man sitting in
a chair experienced movement of the
chair in an east-west direction; at the
same residence the metal shelf holders
for the lower three shelves of the
refrigerator were broken off.).

Buena Park (store windows cracked--press
report).

Chatsworth (few windows cracked, felt by
all).

Cypress (report of a resident holding his
television so that it would not be
shaken from its stand, small objects
fell).

Downey (small objects fell and broke, felt
by all).

El Segundo (hairline cracks in exterior
walls, felt by all).

Encino (light furniture and small objects
shifted, felt by all).

Hawthorne (small objects fell, small
mudslides, felt by all),

Los Angeles (small objects fell, small
landslides, felt by many).

Californla~-Continued

Intensity I11:

Intensity I1:

__________ Alhambra, Alta Loma,
Altadena; Anaheim, Arcadia, Avalon, Azusa,
Beaumont, Bellflower, Bonita, Bonsall,
Brea, Bryn Mawr, Burbank, Calimesa,
Camarillo, Canoga Park, Capistrano Beach,
Carson, Chino, Colton, Costa Mesa,
Cucamonga, Cuyama, Del Mar, Duarte, El
Toro, Etiwanda, Fullerton, Carden Grove,
Gardena, Glendale, Glendora, Granada
Hills, Harbor City, Hemet, Huntington
Beach, La Canada, La Habra, La Puente,
Laguna Beach, Lake Arrowhead, Lake Elsi-
nore, Lake Hughes, Lakeview, Lakewood,
Lebec, Loma Linda, Lomita, Long Beach,
Long Beach Veterans Hospital, Los Alami-
tos, Manhattan Beach, Mar Vista, Maywood,
HMentone, Midway City, Mission Viejo, Mon-
rovia, Montebello, Montecito, Mt. Baldy,
Murrieta, Norwalk, Uro Grande, Pacoima,
Palm Springs, Palos Verdes Estates,
Panorama City, Phelan, Piru, Placentia,
Port Hueneme, Redlands, Reseda, Riverside,
Rosemead, Rossmoor, Rubidoux, San Bernar-
dino, San Dimas, San Jacinto, San Pedro,
Santa Barbara, Santa Paula, Saugus, Simi
Valley, Skyforest, Solana Beach, South El
Monte, South Gate, South Whittier, Sun
Valley, Sunland, Sunset Beach, Surfside,
Sylmar, Temecula, Temple City, Thousand
Oaks, Torrance, Trabuco Canyon, Upland,
Ventura, Whittier, Wildomar, Wilmington,
Yucaipa.
Adelanto, Angelus Oaks, Bar-
stow, Cabazon, Cardiff by the Sea, Chula
Vista, Claremont, Crestline, Etiwanda
(Rancho Cucamonga), Fellows, Fillmore,
Laguna Hills, Leona Valley, Los Nietos,
Los Serranos, Lytle Creek, Newport Beach,
Nuevo, Oceanside, Orange, Palmdale,
Pasadena, Rialto, Running Springs, San
Diego, San Diego Navy Amphibious Base,
Santa Fe Springs, Summerland, Taft, Twin
Peaks, West Hollywood, Winchester, Yorba
Linda.

It Fountain Valley, Moreno,
Nestor, Silverado, Wrightwood.

1 January (P) Southern California

Marina Del Rey (small objects fell, felt Origin time: 23 22 14.3

by many). Epicenter: 33.93 N., 118,70 W.
Montrose (light furniture shifted, felt by Depth: 12 km

many). Magnitude: 3.4 ML(P)

Moorpark (light furniture shifted).

Oak View (light and heavy furniture
shifted, felt by many).

San Gabriel (less than ten items fell from

Felt at Malibu (P).

1 January (P) Southern California

shelves in a grocery store, light furni- Origin time: 23 29 25.0

ture shifted, felt by many). Epicenter: 33.95 N., 118.67 W.
Santa Ana (few cracked windows, felt by Depth: 2 km

all). Magnitude: 4.1 mb(G), 3.9 ML(P)
Seal Beach (store windows cracked, felt by Felt at Downey, Malibu, Monrovia, and

many). Pasadena (P).
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January (P) Southern California

Origin time: 23 49 58.8
Epicenter: 33.93 N., 118.67 W.
Depth: 6 km

Magni tude: 3.7 ML(P)

Felt at Malibu (P).

January (P) Southern California

Origin time: 07 41 14.1
Epicenter: 33.95 N., 118.70 W.
Depth: 6 km

Magnitude: 3.7 ML(P)

Felt at Downey, Malibu, and the San Fernando

Valley (P).

January (P) Southern California

Origin time: 18 16 31.4
Epicenter: 33.95 N., 118.70 W,
Depth: 15 km

Magnitude: 3.4 ML(P)

Felt at Malibu (P).

January (P) Southern California

Origin time: 22 29 57.9
Epicenter: 33.93 N., 118,68 W,
Depth: 6 km

Magnitude: 2,3 ML(P)

Felt at Malibu (P).

January (P) Southern California

Origin time: 22 43 27.1
Epicenter: 33.95 N., 118.68 W,
Depth: 11 km

Magnitude: 2.6 ML(P)

Felt at Malibu (P).

Janaury (P) Southern California

Origin time: 00 20 52.4
Epicenter: 33,90 N., 118.68 W,
Depth: 6 km )
Magni tude: 2.8 ML(P)

Felt at Mailibu (P).

January (P) Southern California

Origin time: 16 54 16.5
Epicenter: 33.95 N., 118.70 W,
Depth: 11 km

Magnitude: 3.0 ML(P)

Felt at Malibu (P).

January (P) Southern California

Origin time: 20 00 43,0
Epicenter: 35.02 N., 119,13 W,
Depth: 5 km

Magnitude: 3.4 ML(P)

Intensity IV:

Intensity IIL:

Santa Barbara.
Bakersfield.

7 January (B) Central California

Origin time:
Epicenter:
Depth:
Magnitude:

Intensity IV:
Intensity II:

11 37 32.3

36.10 N., 120.21 W,

4 km

3.9 mb(G), 3.8 ML(B),
3.9 ML(P)

Avenal, Coalinga.

San Joaquin.

11 January (B) Central California

Origin time:
Epicenter:
Depth:
Magnitude:

19 57 26.6
37.00 N.,
9 km

3.1 ML(B)

121.72 W,

Felt at Morgan Hill and Watsonville (B).

11 January (B) Central California

Origin time:
Epicenter:
Depth:
Magnitude:

20 39 23.8

37.39 N., 121.75 W.
1 km

3.6 ML(B)

Felt at San Jose and in the Santa Clara Val-

ley (B).

Intensity IV:

Intensity III:

Intensity II:

Blossom Hill, Cupertino.
Mount Hamilton.
Mission.

13 January (P) Southern California

Origin time:
Epicenter:
Depth:
Magnitude:

11 07 29.4

33.95 N., 118.68 W.
13 km

2.8 ML(P)

Felt at Malibu (P).

15 January (P) Southern California

Origin time:
Epicenter:
Depth:
Magnitude:
Intensity IV:
Felt:

12 41 18.7

33.97 N., 118.72 W.

10 km

3.7 ML(p)

Rancho Park.

Canoga Park (P), Malibu (P),

North Hollywood (P), Pasadena (P), Santa
Monica (P), Temple City (P), Woodland

Hills (P).

19 January (B) Central California

Origin time:
Epicenter:
Depth:
Magnitude:

13 59 55.4

37.34 N., 121.72 W.
8 km

3.1 ML(B)

Felt in east San Jose (B).

19 January (B) Owens Valley area

Origin time:

20
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Epicenter: 37.55 N., 118.63 W.
Depth: 9 km
Magnitude: 4.1 ML(B), 4.2 ML(P)

Intensity IV: Benton, Big Creek, Bishop,
Crowley Lake, Crowley Lake Dam, Tom's
Place.

Intensity I1l: Grant Grove.

24 January (B) Owens Valley area

Origin time: 21 14 27,2
Epicenter: 37.52 N., 118.60 W.
Depth: 10 km

Magnitude: 4.6 ML(B), 4.4 ML(P)

Intensity IV:

California--Big Pine, Bishop Airport,
Crowley Lake, Crowley Lake Dam, E1 Por-
tal, Fresno (Ashlan Park), Groveland,
Lake Shore, Lemoncove, Long Barn, Mam-
moth Lakes, Murphys, Yosemite Lodge.

Intensity III:
California—Bass Lake, June Lake, Sultana.
Intensity II:

California--Fresno.
Nevada--Tonopah.

29 January (P) Southern California

Origin time: 04 59 22,7
Epicenter: 33.95 N., 118,67 W.
Depth: 6 km

Magnitude: 3.1 ML(P)

Felt at Malibu (P).

5 February (B) Northern California

Origin time: 02 08 19.6

Epicenter: 37.77 N., 122.17 W.
Depth: 8 km
Magnitude: 2.7 ML(B)

Felt widely in the East Bay.

Intensity V: East Oakland (few windows
broken--press report).
Intensity II[: Oakland, San Leandro (press

report).

5 February (B) Northern California

Origin time: 07 22 41.3

Epicenter: 37.32 N., 121,67 W.
Depth: 8 km
Magnitude: 3.4 ML(B)

Felt at San Jose (B).

12 February (P) Southern California

Origin time:  O4 48 42.3

Epicenter: 33.45 N., 116.43 W,
Depth: 4 km
Magnitude: 4,2 ML(P)

This earthquake was felt over an area of
approximately 12,300 sq km of Imperial,

2]

Orange, Riverside, San Bernardino, and San
Diego Counties (fig. 9).

Intensity V:

T Agua Caliente Springs (small objects fell;
hanging objects swung moderately; win=
dows, doors, and dishes rattled).

Palm Desert (report of cracked drywall;
hanging pictures swung; windows, doors,
and dishes rattled).

Intensity IV: Aguanga, Anza, Boulevard,
Desert Hot Springs, El Cajon, Fallbrook,
Idyllwild, Indio, Jamul, Julian, Lucerne
Valley, Mecca, Mount Laguna, Mountain
Center, Nestor, Palm Springs, Potrero,
Ranchita, Salton City, Santa Ysabel, San-
tee, Thermal, Valley Center, Warner
Springs, Winchester.

Intensity III: Cathedral City, Chula Vista,
Coachella, Cuyamaca, Laguna Beach, Lincoln
Acres, Lytle Creek, Nuevo, Rancho Del Rey,
Riverside.

Intensity II: Escondido, San Diego (P),
Santa Ana.

12 February (B) Central California
Origin time: 20 26 22.1

Epicenter: 36.66 N., 121.34 W,
Depth: 7 km
Magnitude: 3.6 ML(B)

Intensity IV: Hollister, Paicines.

15 February (P) Santa Barbara Channel

Origin time: 03 05 16.6
Epicenter: 34.27 N,, 119.72 W,
Depth: 5 km

Magnitude: 3.5 ML(P)

Intensity IIL: Goleta-Santa Barbara area
(press report).

15 February (P) Santa Barbara Channel

Origin time: 03 19 32.9
Epicenter: 34,27 N., 119,70 W,
Depth: 5 km

Magnitude: 3.4 ML(P)

Intensity IIl: Goleta=Santa Barbara area
(press report).

21 February (B) Central California
Origin time: 12 56 47.9

Epicenter: 37.83 N., 121.77 W,
Depth: 12 km
Magnitude: 3.5 ML(B)

Intensity IV: Brentwood (Marsh Creek
Trailer Park), Clayton, Livermore.

22 February (B) Northern California

Origin time: 15 57 28.8

Epicenter: 40.00 N., 120.09 W,

Depth: 5 km

Magnitude: 5.0 mb(G), 4.6 MS(G),
5.3 ML(B)
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Nevada--Carson City, Fernley, Genoa, Ger-
lach, Incline Village, Nixon, Reno,
Silver City, Silver Springs, Sparks,

Verdi.

FIGURE 9.--Isoseismal map for the southern Intensity III:
California earthquake of 12 February 1979, " Califoraia—-Clipper Mills, Quincy, Rob-
04 48 42.3 UTC. Roman numerals represent bins, Sacramento, Sheep Ranch, Storrie,
Modified Mercalli  intensities between Taylorsville, Twin Bridges.
isoseismals; Arabic numerals are wused to Nevada—--French Gulch.
represent these intensities at specific Intensity II:
sites. Califorﬁfg-Murphys, Pacific House.

Nevada--Empire, Minden, Wadsworth.

California—-Cont inued 27 February (P) Southern California

Origin time: 07 07 38.6
Epicenter: 33,95 N., 118.32 W.
Depth: 5 km
The epicenter was located in the southeast Magnitude: 3.0 ML(P)
portion of Honey Lake Valley of Lassen Intensity IV: E1l Segundo, Los Angeles.
County, It was preceded by a foreshock at Intensity ITI: Southgate.
07 16 56.1 UTC and followed by aftershocks Felt: Inglewood (P), Hawthorne
that lasted until February 23. The larg- (P), Lawndale (P), downtown Los Angeles
est aftershock occurred on the 23rd at 03 (P). -
40 52,2 UTC. Bryant (1979) indicates that
this region has a history of earthquakes 27 February (P) Central California
of this magnitude extending back to 1875, Origin time: 15 36 32.4
This earthquake caused only minor damage Epicenter: 36.08 N., 119.95 W,
in the epicentral area and disrupted tele- Depth: 5 km
phone service. 1t was felt over an area Magnitude: 3.3 ML(P)
of approximately 46,000 sq km of Califor- Intensity TV: Avenal.

nia and Nevada (fig. 10).
1 March (P) Southern Califorunia

Intensity VI: Origin time: 12 26 03.4
California--Doyle (drywall cracked; desks Epicenter: 34,32 N., 118.35 W,
moved; small objects shifted; hanging Depth: 5 km
pictures swung out of place; windows, Magnitude: 2.3 ML(P)
doors, and dishes rattled; felt by all),
Intensity V: Felt at Woodland Hills (P).
" Each place listed below reported oue or
more effects such as small objects or 5 March (P) Southern California
pictures fell, light or heavy furniture Origin time: 10 49 31.0
moved, hairline cracks in exterior Epicenter: 33.95 N., 118.70 W.
walls: Depth: 13 km
California--Chilcoot, Clio, Cromberg, Por- Magnitude: 3.7 ML(P)
tola, Sattley, Sierraville, Vinton.
Intensity IV: Felt in the Los Angeles Basin and at
California--Alleghany, Alta, Arnold, Pasadena (P). Also felt at Malibu and

22



41

39°

123

122 127 120° ny’ ng’

. Adin

-——

- ~

. . CALIFORNIA oertochg
B 2
Redding «

NEVADA

\

1

4 |

‘  Herlong |
L

\

A N
43
3
4,’,‘v’ iV' .
L)
RN aReno s I\
‘.

., @ Soda Springs  * \
UV (o iy

af

Hawthorne
®

EXPLANATION

3 4
AN
Sac to N
romeno\\frﬁ.}w/
) A

\'\_§ g ¥ Epicenter

0 50 km

— |

¢ Felt ot intensity 6\\
* Not felt

FIGURE 10.--Isoseismal map for the

northern
California earthquake of 22 February 1979,
15 57 28.8 UTC. Roman numerals represent
Modified Mercalli intensities between
isoseismals; Arabic numerals are used to
represent these 1intensities at specific
sites.,

California=-—-Continued

part of the San Fernando Valley (press
report).

Intensity IV: Los Angeles.

5 March (P) Southern California

Origin time: 12 11 53.0
Epicenter: 34,37 N., 119.75 W,
Depth: 5 km

Magnitude: 2.8 ML(P)

Felt at Santa Barbara (P).

8 March (P) Southern California

Origin time: 18 21 37.8
Epicenter: 34.12 N., 118.33 W.
Depth: 4 km

Magnitude: 2,0 ML(P)

Felt in the downtown area of Los Angeles

(p).

11 March (P) Southern California

Origin time: 10 54 31.9
Epicenter: 33.70 N., 116,77 W.
Depth: 5 km

Magni tude: 3.0 ML(P)

Felt at Idyllwild (P).

California--Continued

12 March (B) Central California

Origin time: 12 06 09.6
Epicenter: 37,57 N., 121.69 W.
Depth: 7 km

Magnitude: 3.2 ML(B)

Felt near Pleasanton (B).

15 March (P) Southern California

Origin time: 20 17 49.8

Epicenter: 34.30 N., 116.43 W.
Depth: 1 km

Magnitude: 5.0 mb(G), 4.9 MS(G),

5.3 ML(B), 4.9 ML(P)

This is the first earthquake of a series in

this area. It was followed 50 minutes
later by a larger event at 21 07 16.5.

The damage and felt data could not be dif-
ferentiated between the two earthquakes
therefore, the data were combined and are
listed below with the largest magnitude
event. The third largest event at 23 07
58.4 was felt nearly as strongly as the
two earlier earthquakes. Many of the aft~-
ershocks were felt in the epicentral area.

Felt in Los Angeles, Orange, Riverside, San

Bernardino, and San Diego Counties (P).

15 March (P) Southern California

23

Origin time: 21 07 16.5

Epicenter: 34,32 N., 116,45 W,
Depth: 1 km

Magnitude: 5.5 mb(G), 5.6 MS(G),

5.7 ML(B), 5.2 ML(P)

This is the largest of a series of earth-

quakes in this area, the two largest
occurring on this date. A surface rupture
occurred in the Homestead Valley area
(Hawkins and McNey, 1979) along the east
bank of Pipes Wash and in three locations
west of Pipes Wash fault. The maximum
intensity of VII was observed at Landers
where electric and telephone services were
disrupted for several hours and moderate
damage to buildings and their contents was
reported (press report). This earthquake
was felt over an area of approximately
76,800 sq km of California, Arizona, and
Nevada (fig. 11).

Intensity VII:

California~-

Landers (a chimmey was knocked down,
walls cracked, many windows broken,
dishes and merchandise broken and
strewn about throughout the area. The
Halliday Liquor Store reported $1000
damage to merchandise (press report).
Hawkins and McNey (1979) reported that
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a Franklin stove moved about 15 cm
southwest and telephone poles moved
about 7 cm northwest. In homes, items
were thrown from shelves and cabinets
to the floor and were broken.).

Intensity VI:

California--
Del Rosa (plaster cracked in interior

walls and hairline cracks in exterior
walls, light furniture and small
objects shifted, a few windows
cracked, water splashed onto sides of
pools, felt by many).

Joshua Tree (plaster cracked in interior

walls and hairline cracks in exterior
walls, small objects shifted, water
splashed out of the Joshua Tree Inn's
swimming pool, felt by all).

California--Continued

24

La Quinta (plaster cracked in interior
walls, foundation cracked, hairline
cracks in exterior walls, felt by
many).

Laguna Niguel (plaster cracked and fell
on the first and fourth floors of the
Laguna Federal Building and a cinder
block wall cracked on the first floor,
felt by all).

Morongo Valley (plaster cracked in inte-
rior walls, hairline cracks in exte-
rior brick walls, small objects
shifted, felt by many).

Twentynine Palms (There were several
reports of fallen plaster and over-
turned furniture. At the Marine Corps
Station a beam cracked in a building
and it was evacuated--press report.).
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Yucca Valley (The press reported the Palm Desert, Palo Verde, Perris,
Flamingo Grocery Store lost a consid= Randsburg, Ridgecrest, San Dimas, Twin
erable amount of wine, soft drinks, Peaks, Vista, Whittier.
and various glass items, and Von's
Market had $500 damage due to broken 15 March (P) Southern California
bottles and jars.). Origin time: 21 34 25.5

Intensity V: Epicenter: 34.35 N,, 116.45 W,
“—Eélifornia--Banning, Barstow, Calimesa, Depth: 1 km

Helendale, Laguna Beach, Lake Arrowhead Magnitude: 4.5 ML(P), 4.3 ML(B)

(one report of plaster walls cracked),

Mar Vista, Marina Del Rey, Newberry Felt in Los Angeles and San Bernardino Coun-

Springs, Yucaipa. ties.

Intensity IV:
Arizona--Bullhead City, Dolan Springs, 15 March (P) Southern California

Mohave Valley, Riviera. Origin time: 23 07 58.4

California—Adelanto, Agua Caliente Epicenter: 34,33 N., 116.43 W.

Springs, Aguanga, Alpine, Amboy, Depth: 5 km

Anaheim, Angelus Oaks, Anza, Apple Val- Magnitude: 4.5 mb(G), 4.4 MS(G),

ley, Arcadia, Argus, Baker, Beaumont, 4,8 ML(P), 5.0 ML(B)

Boulevard, Bryn Mawr, Buena Park, Caba-

zon, Cadiz, Capistrano Beach, Cherry Felt in Los Angeles, Orange, Riverside, and

Valley, China Lake, Claremont, Compton, San Bernardino Counties.

Costa Mesa, Cypress, Daggett, Del Rosa

(San Bernardino), Desert Center, Eagle 15 March (P) Southern California

Mountain, El Cajon, El Monte, Escondido Origin time: 23 16 38.1

(press report), Essex, Fawnskin, Fort Epicenter: 34,30 N., 116,43 W.

Irwin, George AFB, Gilman Hot Springs, Depth: 1l km

Green Valley Lake, Hemet, Highland, Magnitude: 3.9 ML(P)

Hinkley, Hollywood, Indio, Jacumba,

Kelso, La Habra, Laguna Hills, Lakewood, Felt in Los Angeles and San Bernardino Coun-

Leona Valley, Lindbergh Field (San ties.

Diego), Llano, Loma Linda, Long Beach,

Lost Lake, March AFB, Mecca, Mentone, 16 March (P) Southern California

Midway City, Moreno, Morongo Valley, Origin time: 05 54 00.5

Mountain Center, Murrieta, North Ingle- Epicenter: 34,30 N., 116,43 W.

wood, North Palm Springs, Northridge, Depth: 2 km

Norton AFB, Norwalk, Oro Grande, Palm Magnitude: 3.7 ML(P)

Springs, Parker Dam, Phelan, Placentia,

Redlands, Reseda, Rialto, Rimforest, Felt at Landers (P).

Riverside, Rosamond, Running Springs,

Salton City, San Bernardino (Downtown, 16 March (P) Southern California

Base Line, Westside), San Diego, San Origin time: 06 22 03.1

Diego (Naval Hospital), San Jacinto, San Epicenter: 34.32 N., 116.42 W.

Pedro, San Ysidro, Santa Ana, Santee, Depth: 1 km

Sherman Oaks, Sunnymead, Sunset Beach, Magnitude: 2.4 ML(P)

Surfside, Thermal, Torrance, Trona,

University City, Valyermo, Victorville Felt at Landers (P).

(press report), Vidal, White Water, Wil-

domar, Wrightwood, Yermo. 16 March (P) Southern California

Intensity III: Origin time: 06 40 18.8
Arizona--Parker. Epicenter: 34.32 N., 116.42 W.
California=-Alta Loma, Bailey, Bell, Depth: 3 km

Bellflower, Corona, Earp, Encanto, Magni tude: 2.7 ML(P)

Irvine, Johannesburg, Lake Elsinore,

Lakeside, Lakeview, Lytle Creek, May- Felt at Landers (P).

wood, Needles, Norco, North Shore,

Nuevo, Oak View, Pinon Hills, Seal 16 March (P) Southern California

Beach, South Downey, Winchester. Origin time: 06 42 46.2

Nevada=--Las Vegas. Epicenter: 34,30 N., 116,43 W.
Intensity II: Depth: 2 km
California--Arlington, Diamond Bar, Indian Magnitude: 3.0 ML(P)
Wells, Lake Hughes, Littlerock, Los
Angeles, Mt. Baldy, Onyx, Palm City, Felt at Landers (P).
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March (P) Southern California

Origin time: 07 06 33.0
Epicenter: 34,30 N., 116.43 W,
Depth: 1 km

Magnitude: 2.5 ML(P)

Felt at Landers (P).

March (P) Southern California

Origin time: 07 52 09.1
Epicenter: 34,32 N., 116.43 W,
Depth: 2 km

Magnitude: 3.5 ML(P)

Felt at Landers and Pasadena (P).

March (P) Southern California

Origin time: 09 33 49.6
Epicenter: 34,32 N., 116.43 W,
Depth: 1 km

Magnitude: 2.6 ML(P)

Felt at Landers (P).

March (P) Southern California

Origin time: 13 41 20.5
Epicenter: 34.32 N., 116.42 W,
Depth: 1 km

Magnitude: 2.8 ML(P)

Felt at Landers (P).

March (P) Southern California

Origin time: 14 10 57.5
Epicenter: 34.33 N., 116.40 W.
Depth: 1 km

Magnitude: 3.2 ML(P)

Felt at Landers (P).

March (P) Southern California

Origin time: 17 36 59.1
Epicenter: 34.33 N,, 116.40 W,
Depth: 5 km

Magnitude: 4,0 ML(P), 4.1 ML(B)

Magnitude: 2.8 ML(P)
Felt at Santa Maria (press report).

26 March (P) Southern California
Origin time: 15 22 23,5

Epicenter: 34,87 N., 120,50 W,

Depth: 10 km

Magnitude: 3.6 ML(P)

Intensity IV: Halcyon, Orcutt, Santa
Maria.

31 March (P) Off the Coast of Baja California

Origin time: 21 36 57.0
Epicenter: 31.80 N., 117.42 W,
Depth: 5 km

Magnitude: 4.3 mb(G), 4.7 ML(P)

Intensity IV: Ocean Beach.
Intensity III: San Diego (Lindbergh Field).
Intensity II: Escondido, San Diego Naval

Air Station, University City.

19 April (P) Southern California

Origin time: 14 22 47.3
Epicenter: 34,10 N., 118,33 W,
Depth: 7 km

Magnitude: 2.5 ML(P)

Felt at Alhambra (P).

19 April (P) Southern California

Origin time: 22 39 56.8
Epicenter: 34,37 N., 119,73 W.
Depth: 4 km

Magnitude: 3.3 ML(P)

Inteasity III: Santa Barbara (press
“report).

21 April (P) Southern Caliiornia

Origin time: 06 00 38.3
Epicenter: 33.78 N., 118.07 W,
Depth: 5 km

Magnitude: 3.1 ML(P)

Intensity IV: Long Beach.

22 April (B) Central California

Felt at Landers (P). Origin time: 06 23 25.2
Epicenter: 36.83 N., 121,40 W.
March (P) Southern California Depth: 10 km
Origin time: 22 53 02.6 Magnitude: 3.1 ML(B)
Epicenter: 34,22 N., 116.35 W,
Depth: 5 km Felt at Hollister (B).
Magnitude: 4,2 ML(P), 4.1 ML(B)
Intensity IIT: Morongo Valley. 28 April (B) Central California
Felt: Landers (P), Joshua Tree (P). Origin time: 00 44 44.8
Epicenter: 37.65 N., 122.46 W.
March (P) Southern California Depth: 13 km
Origin time: 15 04 29.0 Magnitude: 4.4 ML(B)
Epicenter: 34,87 N., 120.50 W,
Depth: 5 km This earthquake knocked out traffic signals
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in western San Francisco and disrupted
telephone service. A power pole fell on
Market Street. The BART underground
transportation system was halted 10
minutes for emergency checks. The press
reported cans and boxes tumbled from
shelves in some markets in the San Fran-
cisco area. It was felt over an area of
approximately 6,300 sq km in the San Fran-
cisco Bay area of Central California (fig.
12).

Intensity V:

Daly City (felt strongly in the Westlake
District, one person ran out of a res-—
taurant without finishing his food,
buildings shook strongly--press report).

Petaluma (few windows cracked, light fur-
niture and small objects moved, hanging
pictures swung).

South San Francisco (small objects over-
turned and broken, hanging pictures
fell, felt by many).

Intensity IV: Alameda (press report),
Berkeley (press report), Bolinas, Bur-
lingame (press report), El Granada, Emery-
ville, Fairfax, Forest Knolls, Half Moon
Bay, La Honda, Millbrae, Montara, Novato,
Pacifica, Redwood City, Ross, San Anselmo,
San Francisco (Embarcadero Center, Mission
District), San Francisco International
Airport, Sausalito, Woodacre.

Intensity I1I: Alamo, Albany (press
report), Belmont, Benicia, Concord (press
report), Danville, El Cerrito, Inverness,
Larkspur, Livermore, Marshall, Mill val-
ley, Moraga, Moss Beach, Nicasio, Oakland,
Orinda, Palo Alto, Point Reyes Station,
Port Costa, Richmond, San Bruno, San Car-
los, San Leandro, San Lorenzo, San Mateo,
Stinson Beach, Union City, Vallejo.

Intensity II: San Jose (press report),
Santa Rosa (press report).

2 May (P) Imperial Valley

Origin time: 22 22 52.7
Epicenter: 33.00 N., 115,57 W.
Depth: 5 km

Magni tude: 2.9 ML(P)

Felt at Brawley (P).

8 May (B) Central California

Origin time: 05 11 07.7

Epicenter: 37.30 N., 121.68 W,

Depth: 6 km

Magnitude: 4.3 mb(G), 4.0 MS(G),
4.8 ML(B)

The press reported this earthquake was felt
most strongly in east San Jose where pic—
tures fell from walls, one refrigerator
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represent these intensities
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California--Continued

fell over, and objects fell from table
tops. It was felt over an area of approx-
imately 9,800 sq km of the coastal area
around San Francisco Bay (fig. 13).

Intensity VI:

East San Jose (cracked plaster on walls,
windows broken, hanging pictures fell,
one refrigerator fell over, felt by
many).

Intensity V:

Alviso (light and heavy furniture moved;
small objects moved; hanging pictures
out of place; windows, doors, and dishes
rattled).

Larkspur (light furniture and small appli-
ances moved; liquid spilled from small
containers; windows, doors, and dishes
rattled; felt by many).

Los Gatos (windows broken; small objects
moved; hanging pictures out of place;
windows, doors, and dishes rattled; felt
by many).

Pescadero (light furniture and small
objects moved; hanging pictures out of
place; windows, doors, and dishes rat-
tled; felt by many).
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California--Continued

Intensity IV:

Intensity III:

Santa Clara (light and heavy furniture or
appliances moved; small objects moved;
buildings shook strongly; windows,
doors, and dishes rattled; felt by
many).

Alameda, Alamo, Belmont,

Berkeley, Brisbane, Capitola, Clayton,

Crockett, Daly City, El Sobrante, Felton,

Freedom, Fremont, Gilroy (12.8 km

northeast), Half Moon Bay, Hayward, Hol-

lister, Holy City, La Grange, La Honda,

Los Altos, Los Osos, Milpitas, Morgan Hill

(press report), Mountain View, Mount Her-

mon, Napa, New Almaden, Novato, Olema,

Pacific Grove, Penngrove, Point Reyes Sta-

tion, Redwood Estates, Ross, Salida, San

Carlos, San Francisco, San Jose, San Lean-

dro, San Mateo, Santa Cruz, Sausalito,

Soquel, South San Francisco, Stinson

Beach, Thornton, Union City, Vallejo, Wal-

nut Creek, Woodacre.

Aptos, Boulder Creek, Cuper-

tino (press report), Diablo, Dillon Beach,

El Cerrito, El Granada, Empire, Fairfax,

Forest Knolls, Hilmar, Lafayette, Marina,

Menlo Park, Mill Valley, Modesto (press

report), Montara, Monterey (press report),

California--Continued

Moraga, Murphys, Newark, Orinda, Pacifica,
Palo Alto, Pebble Beach, Pittsburg, Red-
wood City, Richmond, Riverbank, San Juan

Bautista, San
Intensity II:

Lorenzo, Stockton, Tracy.
Albany, Dos Palos, Lathrop,

Sebastopol, Tomales.

16 May (P) Southern
Origin time:
Epicenter:
Depth:
Magnitude:

Felt at Redondo

20 May (P) Southern
Origin time:
Epicenter:
Depth:
Magnitude:
Intensity ITI:
Felt:

21 May (P) Southern
Origin time:
Epicenter:
Depth:
Magnitude:
Intensity TII:
Felt:

1 June (B) Central
Origin time:
Epicenter:
Depth:
Magnitude:

California

03 25 23.6

33.85 N., 118,55 W.
5 km

2.7 ML(P)

Beach (P).

California

12 04 47.9

34,07 N., 116,37 W.
5 km

3.7 ML(P)

Morongo Valley.
Yucca Valley (P).

California

05 19 04.0

34.10 N., 116.37 W,
8 km

3.0 ML(P)

Morongo Valley.
Yucca Valley (P).

California

23 58 26.3

37.87 N., 122,21 W.
10 km

2.6 ML(B)

Felt on the University of California-
Berkeley campus and in the Concord-
Pittsburg area (B).

3 June (B) Northern California

Origin time:
Epicenter:
Depth:
Magnitude:

Intensity TII:

11 June (B) Central
Origin time:
Epicenter:
Depth:
Magnitude:
Intensity IV:

04 07 29.4

40,34 N., 124,23 W,
12 km

3.2 ML(B)

Rio Dell.

California

11 51 56.8

37.97 N., 122.05 W.

12 km

2.8 ML(B)

Clayton, Concord, Martinez,

Orinda, Walnut Creek.

Intensity III:
Port Costa.

Felt:

Pittsburg (press report),

Berkeley (B), Oakland (B).

13 June (P) Imperial Valley

Origin time:
Epicenter:

28

07 09 58.1

33.08 N., 115.62 W.



California—~-Continued

California--Continued

6 km
3.7 ML(P)

Depth:
Magnitude:

Felt at Brawley (P).

13 June (P) Imperial Valley

Origin time: 19 46 45.9
Epicenter: 33.10 N., 115.65 W.
Depth: 6 km

Magnitude: 4,1 (P)

This is the largest of a swarm of earth-
quakes in the Imperial Valley.

Intensity V:

Brawley (concrete-slab porch

floor cracked, small objects overturned,

felt by all).
Intensity IV:
Intensity III:

brake Canyon), Palo Verde.
Intensity II: Aguanga.

13 June (P) Imperial Valley

Westmorland (felt by all).
Auga Caliente Springs (Cane-

Origin time:
Epicenter:
Depth:
Magnitude:

Felt at Brawley

14 June (P) Central
Origin time:
Epicenter:
Depth:
Magnitude:

Intensity VI:

20 21 11.3

33.12 N., 115.62 W.
6 km

3.3 ML(P)

(p).

California
07 39 27.9
35.72 N., 118.02 W.
5 km
4.2 mb(G), 4.4 ML(B),
4.6 ML(P)
Onyx (large cracks in plas-

ter walls, open cracks in brick fences and
walks, small objects moved, a few people
awakened, felt by many).

Intensity IV:

Inyokern, Lake Isabella,

Ridgecrest, Weldon, Wofford Heights.

Felt:

Randsburg.
Kernville (P).

16 June (B) Californa-Nevada border

region
Origin time:
Epicenter:
Depth:
Magnitude:
Intensity IV:
Intensity III:

Springs.

17 June (B) Central
Origin time:
Epicenter:
Depth:
Magnitude:

Felt at Concord

22 44 55.5

37.58 N., 118.92 W,

13 km

4,2 ML(P), 4.3 ML(B)
Benton, Mammoth Lakes.
Crowley Lake, Mono Hot

California

03 59 45.8

37.97 N., 122,04 W,
18 km

2.7 ML(B)

and Walnut Creek (B).

29

17 June (B) Central California

Origin time: 04 01 34.9
Epicenter: 38.10 N., 122,04 W,
Depth: 16 km

Magnitude: 2.9 ML(B), 3.7 ML(P)

Felt at Concord and Walnut Creek (B).

17 June (B) Central California
Origin time: 18 06 37.7
Epicenter: 37.34 N., 119.98 w,
Depth: 5 km
Magnitude: 3.1 ML(B)
Intensity IV: Mariposa.

20 June (P) Southern California

Origin time: 05 30 35.8
Epicenter: 34.03 N., 118.35 W.
Depth: 5 km

Magnitude: 3.0 ML(P)

Felt at Beverly Hills, Compton, and Culver
City (P).

Intensity TII:

22 June (P) Central
Origin time:
Epicenter:
Depth:
Magnitude:

Los Angeles area.

California
06 54 58.4
34,95 N.,
4 km

2.5 ML(P)

120.27 W.

Felt at Santa Maria (P).

26 June (B) Owens Valley

Origin time:
Epicenter:
Depth:
Magnitude:

14 28 55.6
37.52 N.,
10 km

3.7 ML(B), 3.3 ML(P)

118.58 W.

Felt north of Bishop (P).

26 June (B) Owens Valley

Origin time:
Epicenter:
Depth:
Magnitude:

15 13 58.2
37.53 N., 118.58 w.
10 km

3.4 ML(B), 3.3 ML(P)

Felt north of Bishop (P).

29 June (P) Southern California

Origin time:
Epicenter:
Depth:

Magni tude:

05 53 20.5

34,25 N., 116.90 W.
6 km

4,1 mb(G), 4.5 ML(P)

Felt strongly in the Big Bear Lake recrea-

tion area.

Also felt in the Los Angeles

Basin and as far away as Sacramento and

San Diego.
approximately

It was felt over an area of

13,000 sq km of southern

California (fig. 14).
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California-=-Continued

Intensity VI: Big Bear Lake (several bur-
glar alarms triggered, a plate glass win-
dow shattered in a bank--press report,
large cracks in plaster, foundation
cracked, few windows cracked, liquid
spilled from small containers, several
awakened, felt by many).

Intensity V:

Angelus Oaks (light furniture and small
objects moved; hanging pictures swung;
windows, doors, and dishes rattled;
awakened and felt by many).

Calimesa (bricks in chimney loosened,
light furniture and small objects moved,
few windows cracked, liquid spilled from
small containers, awakened and felt by
many).

Intensity IV: Anza, Apple Valley, Bonsall,
Cherry Valley, Colton, Costa Mesa, Crest-
line, Escondido, Fawnskin, Forest Falls,
Green Valley Lake, Hemet (press report),
Highland, Lake Arrowhead, Lake Elsinore,
Mentone, Moreno, Murrieta, Newberry
Springs, Orange, Pala, Perris, Phelan,
Redlands, Running Springs, San Bernardino,
San Jacinto, Temecula, Twin Peaks, White
Water, Winchester, Wrightwood, Yucaipa.

California--Continued

Intensity III: Corona Del Mar, Crest Park,

" Hesperia, Laguna Beach (P), Norwalk (P),
Oro Grande, Sacramento (press report), San
Diego (press report), San Fernando (press
report), Santa Ana (P), Silverado.

Intensity IT: Laguna Niguel, Newport
Beach.

30 June (P) Southern Califormnia

30

Origin time: 00 34 11.6

Epicenter: 34,25 N., 116.90 W.

Depth: 10 km

Magnitude: 4.6 mb(G), 4.8 ML(B),
4.9 ML(P)

This is the largest of a series of earth-
quakes in the BRig Bear Lake area. It
caused minor damage on the south shore of
the lake and was felt over an area of
approximately 20,300 sq km of southern
California (fig. 15).

Intensity VI:

Big Bear City (walls were cracked, several
windows broken, mirrors fell from walls
and broke, large section of acoustic-
tile ceiling in the sheriff's station
shook down).

Sugarloaf (bricks loosened on chimneys,
ceiling tile cracked, foundation
cracked, light and heavy furniture
moved, small objects overturned and bro-
ken, few windows cracked, felt by all).

Intensity V:

Angelus Oaks (small landslides, standing
vehicles rocked moderately, light furni-
ture and small objects moved, few win-
dows cracked, liquid spilled from small
containers, felt by many).

Calimesa (few windows cracked, small
objects moved, hanging pictures swung,
felt by many).

Fawnskin (light furniture or small appli-
ances moved, small objects overturned or
broken, few windows cracked, liquid
spilled from small containers, felt by
many).

Forest Falls (small landslides, light fur-
niture and small objects moved, standing
and moving vehicles rocked slightly,
hanging pictures out of place, felt by
all).

Wescside, San Bernardino (bricks loosened
in chimney, few windows cracked, hanging
pictures swung, felt by many).

Intensity IV: Adelanto, Anza, Beaumont,
Cabazon, Colton, Crest Park, Crestline,
Cucamonga, E1 Cajon, Escondido, Fallbrook,
Green Valley Lake, Hesperia, Highland,
Indio, Lake Arrowhead, Lakeside, Loma
Linda, Long Beach, Lytle Creek, Mead Val-
ley, Murrieta, Norco, North Palm Springs,
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California—Continued

Intensity ITI:

30J

Oro Grande, Palm Springs, Palm Springs
(Smoke Tree), Perris, Redlands, Rialto,
San Bernardino, San Jacinto, San Luis Rey,
Skyforest, Spring Valley, Temecula, Twin
Peaks, Victorville (press report), Win-
chester, Woodland Hills, Yale, Yermo,
Yucaipa.

Apple Valley, Azusa (P),
Blue Jay, Cedar Glen, Del Rosa, La Jolla
(press report), Lake Elsinore, Morongo
Valley, Norton AFB, Pasadena (P), Patton,
Phelan, Pomona, San Diego (press report),
San Dimas, White Water, Riverside (Magno-
lia Center).

Intensity II: Lakewood, Moreno.

une (P) Southern California

Origin time: 07 03 52.9

Epicenter: 34,25 N., 116,90 W,

Depth: 10 km

Magnitude: 4,0 mb(G), 4.4 ML(P)

This earthquake is one of a series in the
Big Bear Lake area beginning on June 29.

Felt at Redlands, San Bernardino, and
Pasadena (P).

California--Continued

Origin time:
Epicenter:
Depth:
Magnitude:

1 July (P) Southern California

09 29 28.0

34.22 N., 116.92 W.
6 km

3.2 ML(P)

Felt at Big Bear (P).

Origin time:
Epicenter:
Depth:
Magnitude:

2 July (P) Southern California

06 51 40.7

34.05 N., 117.55 W.
14 km

2.5 ML(P)

Felt at Riverside (P).

Origin time:
Epicenter:
Depth:
Magnitude:

2 July (P) Southern California

11 51 55.2

33.50 N., 116.49 W.
16 km

3.7 ML(P)

Felt at Anza-Borrego Desert State Park,
Borrego Springs, Coachella (P), Indio (P),
Palm Springs, San Diego, and other areas

of San Diego County.

No damage was

reported (press report).

Origin time:
Epicenter:
Depth:
Magnitude:

2 July (P) Southern California

12 42 37.0

33.52 N., 116.49 W.
17 km

3.6 ML(P)

Felt at Anza-Borrego Desert State Park,

Borrego Springs, Coachella (P),

Indio (P),

San Diego, and other areas of San Diego

County.
report).

Origin time:
Epicenter:
Depth:
Magnitude:

Intensity III:
reportg. B

3 July (B) Central

Origin time:
Epicenter:
Depth:
Magnitude:
Intensity IV:

Intensity III:
San Francisco

Intensity II:
Felt:

Origin time:

No damage was reported (press

3 July (P) Southern California

13 03 01.3

34,38 N., 119,78 W.
4 km

3.0 ML(P)

Santa Barbara (press

California

13 25 45.5

37.60 N., 121.98 W.

8 km

3.4 ML(B)

Hayward, Mount Eden, Sunol.
Fremont, La Honda, Newark,
(press report), San Leandro.
San Lorenzo.

Oakland (B).

3 July (P) Southern California

13 35 04.3
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Epicenter: 34,37 N., 119.78 W,
Depth: 4 km
Magnitude: 3.3 ML(P)
Intensity ITI: Goleta, Santa Barbara (press
report).
10 July (B) Central California
Origin time: 08 23 23.2
Epicenter: 37.86 N., 121.98 W.
Depth: 17 km
Magnitude: 3.7 ML(B)

Intensity V: Diablo (few windows cracked,
hanging pictures out of place, and small
objects moved), Danville (felt by all,
many awakened, sidewalks slightly
cracked).

Intensity IV: Alamo, Antioch, Clayton,
Martinez, Pittsburg, Pleasant Hill, San
Leandro, San Ramon.

Felt: Berkeley (B), Concord (B),
Livermore (B), Moraga (B), Oakland (B),
Walnut Creek (B).

13 July (P) Southern California

Origin time: 02 26 03.4

Epicenter: 34,27 N., 116,43 W.

Depth: 5 km

Magnitude: 4.0 ML(P)

Intensity IV: Morongo Valley, San Bernar-
dino.

Intensity III: Jdshua Tree, Lake Elsinore,
Twentynine Palms, Yucca Valley.
Intensity II: Indio.

13 July (P) Southern California

Origin time: 03 51 23.5
Epicenter: 34,27 N., 116,43 W,
Depth: 5 km

Magnitude: 4,2 mb, 3.9 ML(P)

Intensity IILl: Joshua Tree (press report),
Twentynine Palms (press report), Yucca
Valley (press report).

Felt: San Bernardino (p).

13 July (B) Central California

Origin time: 10 57 38.2
Epicenter: 37.57 N., 122.39 W.
Depth: 6 km

Magnitude: 2.2 ML(B)

Felt at Burlingame, Hillsborough, and San
Mateo (B).

27 July (B) Owens Valley Area

Origin time: 23 23 08.0
Epicenter: 37.63 N., 118.92 W.
Depth: 10 km

Magnitude: 3.2 ML(B), 3.4 ML(P)

Felt in the Mammoth Lakes area (B).

32

31 July (P) Southern California

Origin time: 12 51 11.9
Epicenter: 33,83 N., 118.10 W,
Depth: 7 km

Magnitude: 2.7 ML(P)

Felt in the Los Angeles area. Thousands of
southeast residents were awakened (press
report).

Intensity IV: Bellflower, Long Beach,

2 August (G) Northern California

Origin time: 12 18 45.4
Epicenter: 40.17 N., 123,98 W,
Depth: 5 km

Magnitude: 3.5 ML(B)

Intensity IIL: Rio Dell.

2 August (B) Central California

Origin time: 20 41 35.5
Epicenter: 36.78 N., 121.57 W.
Depth: 3 km

Magnitude: 3.1 ML(B)

Intensity ITI: Hollister (press report),
San Juan Bautista (B).

2 August (B) Central California

Origin time: 21 43 16.3
Epicenter: 36.78 N., 121.57 W.
Depth: 3 km

Magnitude: 3.9 ML(B)

In Hollister, the press reported a few boxes
of rice fell at the Gonzalez Market and
some rolls of tissue fell to the floor at
the Nob Hill Market. No damage reported.

Intensity IV:
Bautista.
Felt: Carmel (B), Monterey (B),
North of Morgan Hill (B), Pacific Grove

(B).

Hollister, San Juan

6 August (P) Southern California

Origin time: 07 03 15.5
Epicenter: 33.87 N., 118.08 W.
Depth: 3 km

Magnitude: 2.0 ML(P)

Felt at Los Angeles.

6 August (B) Central California

Origin time: 17 05 22.7

Epicenter: 37.10 N., 121.50 W,

Depth: 6 km

Magnitude: 5.4 mb(G), 5.7 MS(G),
5.9 ML(B)

This earthquake, the Coyote Lake earthquake,
was generally felt over an area of approx-
imately 63,200 sq km from about 60 km
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north of Bakersfield, north to Sacramento,
east to the Reno-Lake Tahoe area, and
westward to the Pacific Ocean (fig. 16).
There were no fatalities but 16 injuries
were reported by the press in Hollister
and Gilroy. Most injuries were caused by
flying glass. There were also unconfirmed
reports of heart attacks. Damage in Gil-
roy and Hollister was estimated at
$500,000 (press report), The damage con-
sisted mainly of broken store windows,
broken glassware in grocery and liquor
stores, some damaged chimneys, and some
structural damage to five buildings in
Gilroy. Ground displacement was observed
along the Calaveras fault zone from Hol=~
lister northward to the area of Anderson
Lake, a distance of 39 km (Armstrong,
1979). The maximum horizontal displace-
ment observed on August 6 was 5-6 mm
located about 10 km east of Gilroy where
the Calaveras fault zone intersects High-
way 152. Continued movement along the
fault zone was observed in the days fol=-
lowing the main shock. Ground lurching,
settlement, and slumping as a result of
the ground shaking was observed at many
locations between Anderson Lake and Hol-
lister (Armstrong, 1979).

Uhrhammer (1980) located 31 aftershocks

(2.,4<MLL4.4) during August 1979, most of
which were located south of the main shock
with a concentration of epicenters about
10 km south on the Calaveras fault zone.

All accelerographs within a radius of

approximately 40 km from the epicenter
were triggered along with some at greater
distances (Porcella, 1980). The maximum
acceleration of 0.44 g was recorded on the
instrument at the San Ysidro School in
Gilroy located about 9 km south of the
main shock. A much lower acceleration of
0.23 g was recorded near the epicenter on
the Coyote Creek accelerograph. The
intensities were also lower on the west
side of Coyote Lake which is much nearer
the epicenter than Gilroy or Hollister.
The maximum intensity determined for the
Coyote Lake area appears to be about V
along the west shore.

Intensity VII:

California-—

Casa de Fruta=--At the Shell service sta-
tion, located about 3.2 km (2 mi)
northeast of the junction of Highways
152 and 156, there was extensive dam-
age to the building's inside and out~
side walls and roof. Bricks fell from
the chimney, exterior walls bulged
outward, interior walls separated from

California--Continued

33

the ceiling or floors, ceiling tiles
fell, hanging pictures fell, small
objects and merchandise overturned and
broke.

Gilroy--Five buildings reported some
structural damage. Fords Department
store, which had damage in the second
floor to beams and uprights, was
deemed unsafe and closed. Also on the
second floor of the Ford building
there were numerous cracks in plaster
walls and much china and crystal
glassware smashed to the floor. There
were many reports of cracks in the
exterior of office buildings in Gil-
roy. At the San Martin vineyards wine
tasting room, adobe walls cracked and
stacks of wine cases came tumbling
down. Many chimneys were damaged,
mostly in 75-year-old or older homes
near the downtown area. A new crack
split a wall in the City Hall build-
ings and a ceiling in a court room of
the Municipal Courthouse caved in.
Most of the damage in stores, bars,
and homes came when dishes, bottles,
and goods were thrown off shelves and
out of cupboards. Supermarkets espe=
cially, had their shelves virtually
emptied in some areas of town. Sparks
from three PG&E gas lines that were
snapped started grass fires. Motor-
ists on Highway 101 overpasses
reported being tossed from lane to
lane as the quake swayed the support
pillars (press reports).

Hollister-—A runway was reported cracked
at Hollister airport. A roof caved in
at the Walker and Lee Real Estate
office when a 136 kg (300 lb) parapet
toppled. The quake knocked a 3 m (10
ft) hole in the plaster ceiling of the
J. C. Penney building and there were
extensive cracks in the ceiling
throughout the store. The ceiling
partly collapsed at the new Employment
Development Department building on San
Felipe Road. The walls of the Hollis-
ter Travel Service were also cracked.
At Northern California Savings
extremely heavy files of safety depo-
sit boxes were moved several inches.
At a Texaco distribution plant an
empty 11,360 liter (3000 gallon) gaso-
line tank was rolled around. A nearly
life-size statue toppled inside Sacred
Heart Church., The San Benito County
Library was closed temporarily after
book stacks were tilted dangerously
and books were strewn all over the
floor. Grocery and liquor stores suf-
fered much damage. The Gonzalez
Market (1280 San Juan Highway) had a
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gaping hole in the ceiling where a
light fixture had ripped loose and the
aisles were filled with toppled bot-
tles, cans, and cartons. Gonzalez
Liquors next door estimated $15,000-
20,000 loss due to smashed bottles
that filled the aisles with shattered
glass. A home located at 1181 South
Street reported a hutch filled with
dishes was toppled to the floor,
paintings were ripped off the walls,
and a dresser overturned. There was
considerable roof and wall damage at
the testing room of the Almaden Vine-
yard on Pacheco Pass Highway and much
of its stock of wine crashed to the
floor. The power lines were down in
the downtown area, and 600 customers
were temporarily without electricity.
There were also unconfirmed reports of
broken water lines in the downtown
area. No apparent damage was reported
to any of the dams and reservoirs in
the area (press reports).

Pacheco Pass—--At the state fire station,

about 16 km (10 mi) northeast of Hol-
lister, the lids of the toilet tanks
were thrown off and crashed to the
floor, pictures fell off the walls,
and a 45 kg (100 1b) filing cabinet
bounced 0.3 m (1 ft) from the wall.
The Pacheco Peak lookout station near
the firehouse suffered some structural
damage and was vacated, The fire sta-
tion was reported to have suffered
extensive damage (press report).

California—-

Milpitas--large cracks in plaster walls,
trees and bushes shook strongly,
standing vehicles rocked moderately,
buildings shook strongly.

Morgan Hill--=cracks in interior walls

and dry wall, plaster fell, light and
heavy furniture moved, small objects
overturned and some fell, buildings
shook strongly, felt by all.

Salinas--There were reports of cracked

foundations of reinforced concrete,
cracks in exterior brick walls, large
cracks in interior dry wall and plas-—
ter walls, light and heavy furniture
moved, some windows cracked and broke,
pictures out of place and some fell,
felt by all. The press reported that
many items were thrown from shelves
and there was much broken glassware at
the Mid-Town Market.

throughout a house, one crack
penetrated completely through both
sides of the wall. Scores of people
ran out of the San Francisco Cityv Hall
where plaster was shaken loose from a
hallway ceiling on the second floor.
Birds were knocked from their roof-top
perches, tall buildings were rocked so
strongly that people crawled under
desks for protection, and cars in the
streets were shaken.

San Juan Bautista=--The north wall of

Mission San Juan Bautista cracked and
plaster fell, 1In the mission gift
shop, figurines crashed to the floor.
At San Juan Bautista State Historic
Park walls of several buildings were
cracked and plaster fell. 1In city
shops there were reports of objects
falling from shelves and plaster fal-
ling from ceilings (press reports).
Bricks of chimneys were loosened,
light and heavy furniture moved, small
objects were overturned and some
broke, a few windows cracked, hanging
pictures out of place, felt by and
frightened all.

San Martin--Some windows and underground

pipes broke, heavy furniture moved,
light furniture overturned and dam-
aged, small objects overturned and
broke, hanging pictures fell, water
splashed onto sides of pools, felt by
and frightened all.

Santa Cruz—The press reported an apart-
ment building had large cracks and
bowed walls, windows were broken
throughout Santa Cruz County, and the
Santa Cruz County Center had its sup-
port beams slightly separated in some
rooms.

Sunnyvale--At 1188 Bardeaux Drive a
one-story office building of pre-
stressed concrete walls and floor had
several cracks in the exterior walls,
the doors were put ajar, a 90 kg (200
1b) drafting table moved, and the
suspended ceiling buckled.

Watsonville—-There were reports of
cracked chimneys, hairline cracks in
exterior walls, interior walls
separated from the ceiling or floor,
light furniture moved, few windows
cracked, small objects overturned and
broke, felt by many. The police
department reported that some older
buildings suffered wall and roof
cracks (press report).

San Francisco--The press reported two
0.9-m (3 ft) long cracks in the exte-
rior brick work of the Adams Grant
Building at 114 Sansome Street, At 40
Westwood Drive the walls were cracked

California--
Avenal--light furniture or small appli-
ances moved, small objects moved, felt

by many.
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Ballico=-light and heavy furniture
moved, water splashed onto sides of
swimming pools, hanging pictures
swung, felt by many.

Berkeley--light furniture or small
appliances moved, felt by many.

Bethel Island--light furniture or small
appliances moved, small objects over-
turned, hanging pictures out of place,
felt by many.

Bishop--few windows cracked, windows,
doors, and dishes rattled, felt by
many.

Blossom Hill--light and heavy furniture
moved, small objects moved, liquid
spilled from small containers, hanging
pictures out of place, felt by many.

Boulder Creek--light and heavy furniture
moved, water splashed onto sides of
swimming pools, small objects moved,
few windows cracked, hanging pictures
fell, felt by many.

Brisbane=-light furniture and small
objects moved, trees and bushes shook
moderately, buildings shook strongly,
felt by many.

Cambrian Park (San Jose)=--unconfirmed
report of some windows broken, hanging
pictures swung, felt by all.

Campbell--light furniture moved, small
objects broke, hanging pictures out of
place, buildings shook strongly, felt
by many.

Capitola=--light furniture and small
objects moved, liquid spilled from
containers, hangings pictures out of
place, building shook strongly, felt
by many.

Castroville--small objects overturned,
trees and bushes shook moderately,
hanging pictures swung, felt by all,

Chular--heavy furniture and small
objects moved, hanging objects swung
violently, buildings shook strongly,
felt by all.

Crows Landing=-light and heavy furniture
moved, small objects moved, hanging
objects swung violently, water
splashed onto sides of swimming pools,
felt by all.

Denair--light furniture and small
objects moved, water splashed onto
sides of swimming pools, felt by many.

Dos Palos--light furniture and small
objects moved, few windows cracked,
liquid spilled from small containers,
hanging pictures fell, felt by all,

Empire--light furniture moved, few win-
dows cracked, water splashed onto
sides of swimming pools, hanging pic-
tures out of place, felt by many.

Gustine~-few windows cracked, light fur-
niture and small objects moved, water
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splashed onto sides of swimming pools,
felt by mauny.

Hayward--light and heavy furniture
moved, small objects moved, hanging
pictures swung, buildings shook
strongly, trees and bushes shook
moderately, felt by many.

Hilmar--light furniture and small
objects moved, water splashed onto
sides of swimming pools, hanging pic-—
tures swung, felt by many.

Jolon—-light furniture and small objects
moved, hanging pictures swung, felt by
many.

Knightson—1light furniture and small
objects moved, hanging pictures swung,
felt by several.

Laurel--furniture shifted, small objects
fell, hanging objects swung
moderately.

Livermore—-light furniture and small
objects moved, few windows cracked,
hanging pictures swung, felt by all.

Los Altos—--light furniture and small
objects moved, hanging pictures swung,
felt by all.

Los Banos--some goods fell from grocery
shelves, few windows cracked, light
furniture moved, hanging pictures out
of place, felt by many.

Los Gatos=-light furniture and small
objects moved, hanging pictures swung,
felt by many.

Marina--light furniture and small appli=-
ances moved, hanging pictures out of
place, standing vehicles rocked
moderately, felt by many.

Menlo Park--few windows cracked, build-
ings creaked, trees and bushes shook
moderately, felt by many.

Moss Beach--light furniture and small
objects moved, hanging pictures swung,
felt by many.

Mount Hamilton--light furniture and
small objects moved, hanging pictures
out of place, buildings shook
strongly, one report of a cracked
foundation, felt by many.

Mount Herman--hanging objects swung
violently, trees and bushes shook
strongly, water splashed onto sides of
swimming pools, buildings shook
strongly, felt by many.

Mountain View--light furniture damaged,
small objects moved, pendulum clocks
stopped, felt by many.

Pacific Grove--few windows cracked,
hanging pictures out of place, water
splashed onto sides of swimming pools,
felt by many.

Pebble Beach——light furniture and small
objects moved, few windows cracked,
water splashed onto sides of swimming
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pools, felt by many.

Oakland--furniture moved, ceiling tiles
cracked, telephone service inter-
rupted, buildings swayed, felt by
many.

Paicines=~-light and heavy furniture
moved, small objects moved, trees and
bushes shook moderately, felt by all,

Patterson--light furniture and small
objects moved, hanging objects swung
moderately, felt by many.

Petaluma--few windows cracked, light
furniture and small objects moved,
water splashed onto sides of swimming
pools, felt by many.

Raisin--light furniture and small
objects moved, hanging pictures swung,
felt by several,

Redwood City——few windows cracked, one
report of cracked plaster, light fur-
niture and small objects moved, water
splashed onto sides of swimming pools,
felt by many, people ran into the
street.

Redwood Estates—-hanging objects swung
violently, water splashed onto sides
of swimming pools, trees and bushes
shook moderately, buildings shook
strongly, felt by all,

Rio Vista--light furniture and small
objects moved, hanging pictures out of
place, felt by many.

Ripon==light furniture moved, small
objects overturned, few windows
cracked, underground pipes broke,
hanging objects swung violently, felt
by many.

Riverdale—1light furniture and small
objects moved, trees and bushes shook
moderately, hanging pictures swung,
felt by many.

Ross—-hanging pictures fell, small
objects moved, buildings shook
strongly, felt by several.

Salida--light furniture and small
objects moved, hanging pictures out of
place, felt by many.

San Ardo--few windows cracked, small
objects moved, hanging pictures swung,
felt by many.

San Francisco International Airport-—few
windows cracked, hanging objects swung
violently, buildings shook strongly,
felt by all.

San Jose-~There were reports of light
and heavy furniture moved, small
objects moved, buildings shook
strongly, and felt by all. The press
described the shaking as violent and a
police dispatcher said his room moved
4 or 5 in. (10-13 cm) up and down.

San Leaundro--small objects broke, hang-
ing objects swung moderately, felt by
many.

Santa Clara--few windows cracked, small
objects moved, buildings shook
strongly, felt by many.

Saratoga=--There were reports of light
furniture moved and hanging pictures
swung. The postmaster described it as
a "very good shake" that moved the
whole Post Office building back and
forth.

Snelling=--light furniture and small
objects moved, hanging pictures swung,
buildings shook strongly, felt by all.

South Dos Palos--cracks in interior
walls, small objects moved, buildings
shook strongly, felt by all.

Vernalis~-few windows cracked, small
objects moved, water splashed onto
sides of swimming pools, felt by many.

Intensity IV:

California--Ahwanee, Alamo, Alviso, Aptos,

Atwater, Bass Lake, Ben Lomond, Benicia,
Big Sur, Bolinas, Bradley, Brentwood,
Brookdale, Burlingame, Burrel, Byron,
Cantua Creek, Carmel, Carmel Valley,
Caruthers, Castro Valley, Catheys Val-
ley, Chowchilla, Coalinga, Crockett,
Daly City, Danville, Davenport, Delhi,
El Cranada, E1 Nido, El Verano, Escalon,
Fairfax, Fairfield, Farmington, Felton,
Finley, Firebaugh, Five Points, Forest
Knolls, Fort Ord, Fowler, Fresno, Fri-
ant, Glencoe, Gonzales, Greenfield, Half
Moon Bay, Hanford, Hathaway Pines, Helm,
Hernandez, Hickman, Holt, Holy City,
Hughson, Isleton, Keyes, La Grange, La
Honda, Lagunitas, Layton, Le Grand,
Lemoore NAS, Limington, Lindsay, Liv-
ingston, Long Barn, Los Alamos, Madera,
Mendota, Merced, Modesto, Monte Sereno,
Monterey, Moraga, Mt. Aukum, Mount Eden,
Murphys, Myers Flat, New Almaden,
Newark, Newman, Novato, Olema, O'Neals,
Orinda, Pacific Grove, Pacifica, Par-
lier, Penngrove, Petrolia, Pinedale,
Pioneer, Pittsburg, Pleasanton, Oakland
International Airport, Point Reyes Sta-
tion, Port Costa, Richmond, River Pines,
Riverbank, San Bruno, Santa Rosa,
Sequoia National Park, South San Fran-
cisco, Stevinson, Stinson Beach, Stock-
ton, Stratford, Tracy, Tranquillity,
Turlock, Union City, Valley Ford, Valley
Home, Walnut Creek, Walnut Grove, West-
ley, Winton, Woodacre.

Nevada-—Carson City.
Intensity TII:

California--Alameda, Alpaugh, Antioch,

Armona, Arroyo Grande, Avila Beach,
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Belvedere-Tiburon, Biola, Bridgeport,
Ceres, Clayton, Clovis, Concord, (press
report), Corte Madera, Courtland, Del
Ray, Diablo, Dixon, Exeter, Fremont,
Fulton, Groveland, Guerneville,
Healdsburg (press report), Hood, Huron,
Tnverness, Jenner, June Lake, Kettleman
City, King City, Larkspur, Linden,
Manteca, Marshall, Martinez (press
report), Mountain Ranch, Napa, Oakley,
Paradise, Pescadero, Piedra, Pixley,
Rail Road Flat, Rohnert Park,
Sacramento, San Lorenzo, San Mateo, San
Miguel, San Simeon, Santa Clara, Selma,
South Lake Tahoe, Sunnyvale, Templeton,
Truckee, Tuolumne, Twain Harte, Visalia,
Waterford, Wilseyville.

Nevada--Minden, Reno.

Intensity TI:

California--Arvin, Atascadero, Clements,
Copperopolis, Cutler, Davis (press
report), Dinuba, Eldridge, Forest
Knolls, Lompoc, Mi-wuk Village, San
Anselmo, San Joaquin, Santa Barbara,
West Point.

Felt:
California=--Coyote.
Nevada=--Lake Tahoe area (press report).

6 August (B) Central California

Origin time: 17 10 43.3
Epicenter: 37.09 N., 121.48 W,
Depth: 6 km

Magnitude: 3.8 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22.7 earthquake.

6 August (B) Central California

Origin time: 17 22 47.6
Epicenter: 37.04 N,, 121.48 W,
Depth: 7 km

Magnitude: 3.2 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

6 August (P) Southern California

Origin time: 18 04 57,4
Epicenter: 34,42 N,, 118.40 W,
Depth: 6 km

Magnitude: 2.8 ML(P)

Felt at San Fernando (P).

6 August (B) Central California

Origin time: 22 21 01.7
Epicenter: 37.03 N., 121.47 W,
Depth: 6 km

Magnitude: 3.6 ML(B)
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Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

6 August (B) Central California

Origin time: 22 33 55.4
Epicenter: 37.00 N., 121.48 W.
Depth: 4 km

Magnitude: 4,4 ML(B)

Felt in the eplcentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

Intensity IV: Campbell.

6 August (B) Central California

Origin time: 22 35 57.6
Epicenter: 36,98 N., 121.49 W.
Depth: 5 km

Magnitude: 2.9 ML(B)

Felt in the eplcentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

6 August (B) Central California

Origin time: 22 36 04.9
Epicenter: 36.99 N., 121.48 W,
Depth: 1 km

Magnitude: 3.8 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

7 August (B) Central California

Origin time: 05 56 51.6
Epicenter: 37.06 N., 121.49 W.
Depth: 4 km

Magnitude: 3.1 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

7 August (B) Central California

Origin time: 19 11 25.7
Epicenter: 36.98 N., 121.47 W.
Depth: 2 km

Magnitude: 3.2 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.

8 August (B) Central California

Origin time: 22 56 07.9
Epicenter: 37.03 N., 121.47 W,
Depth: 4 km

Magnitude: 3.4 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22,7 earthquake.
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9 August (B) Central California

Origin time: 07 03 20.2
Epicenter: 37.01 N,, 121.45 W,
Depth: 6 km

Magnitude: 4,2 ML(B)

The press reported that this earthquake was
felt at Alameda, East San Jose, Fremont,
Gilroy, Hollister, Monterey, Morgan Hill,
Newark, San Francisco, San Leandro, Santa
Clara, Tiburon, and Union City.
Aftershock of the August 6, 17 05 22,7
earthquake.

9 August (B) Central California
Origin time: 12 49 27.5

Epicenter: 36.98 N., 121.46 W,
Depth: 3 km
Magaitude: 3.5 ML(B)

Felt in Hollister (press report).
Aftershock of the August 6, 17 05 22,7
earthquake.

10 August (B) Central €alifornia
Origin time: 00 25 20.8

Epicenter: 37.02 N., 121.46 W,
Depth: 5 km
Magnitude: 3.7 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22.7 earthquake.

10 August (B) Central California

Origin time: 04 50 40.0
Epicenter: 36.96 N., 121.48 W,
Depth: 5 km

Magnitude: 3.0 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22.7 earthquake.

11 August (B) Central Califonia
Origin time: 20 29 35.2

Epicenter: 37.14 N., 121.52 W.
Depth: 5 km
Magnitude: 3.4 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22.7 earthquake.

13 August (B) Central California
Origin time: 19 02 52.5

Epicenter: 37.88 N., 122,21 W,
Depth: 13 km
Magnitude: 2.3 ML(B)

Felt at Orinda (B).

13 August (B) Central California
Origin time: 19 18 46.8
Epicenter: 37.86 N., 122,17 W,

California--Continued

Depth: 9 km

Magnitude: 3.5 ML(B)

Intensity IV: Moraga (press report), Rheem
Valley, Walnut Creek.

Intensity IIL: Alamo, Berkeley, Martinez
(press report), San Francisco (press

report).,
Intensity II: Port Costa.
Felt: Oakland (B), Orinda (B).

14 August (B) Central California

Origin time: 03 15 57.0

Epicenter: 36.99 N., 121.47 W.
Depth: 4 km
Magni tude: 3,6 ML(B)

Felt in the epicentral area (B). Aftershock
of the August 6, 17 05 22.7 earthquake.

14 August (P) Southern California

Origin time: 04 20 18.6
Epicenter: 33.80 N., 117.80 W,
Depth: 6 km

Magnitude: 2.1 ML(P)

Felt at Brea (P).

17 August (B) Central California

Origin time: 15 43 03.3

Epicenter: 37.84 N,, 122,23 W.
Depth: 8 km
Magnitude: 2.9 ML(B)

Felt in Berkeley Hills (B), in parts of Oak-
land, and as far east as Moraga (press
report).

19 August (P) Southern California

Origin time: 03 13 51,2
Epicenter: 34.08 N., 117.22 W,
Depth: 5 km

Magni tude: 2.7 ML(P)

Felt at Redlands (P).

19 August (B) Central California

Origin time: 08 45 50.8

Epicenter: 36.97 N., 121.46 W.
Depth: 5 km
Magnitude: 2.3 ML(B)

Aftershock of the August 6, 17 05 22,7
earthquake

Iotensity IV: San Jose.

21 August (P) Southern California
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Origin time: 13 18 07.0
Epicenter: 34,55 N., 119.72 w.
Depth: 6 km

Magnitude: 3.1 ML(P)
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Intensity IV: Carpenteria, San Roque,

Santa Barbara.
Intensity UIL: Goleta.

22 August (P) Southern California

Origin time: 02 01 36.4

Epicenter: 33,70 N., 116.85 W,

Depth: 16 km

Magnitude: 4.0 ML(P)

Intensity IV: Aguanga, Bloomington, Bon-

sall, Cabazon, Hemet,

Vista.
Intensity III: Beaumont, Cedar Glen, High-
land, Indio (press report) Lake Elsinore

(press report), Lakeview, North Palm

Springs, Perris, Sunnymead, Temecula,

Thousand Palms, Twin Peaks, White Water.
Felt: San Bernardino (P).

24 August (B) Central California

Origin time: 04 46 51.6

Epicenter: 37.84 N., 122,25 W.

Depth: 7 km

Magnitude: 2.9 ML(B)

Intensity IV: San Francisco.

Felf——-—— Albany (B), Berkeley (B), El

" Cerrito (B), Emeryville (B), Lafayette

(press report), Oakland (B), Orinda (press

report), Richmond (B).

27 August (P) Imperial Valley area

Origin time: 07 23 53.5
Epicenter: 32,70 N., 115.90 W.
Depth: 5 km

Magnitude: 3.5 ML(P)

Felt at El Centro (P).

28 August (P) Southern California

Origin time: 08 57 56.3
Epicenter: 34.42 N., 117.73 W.
Depth: 9 km

Magnitude: 3.9 ML(P)

Intensity 1IV: Lytle Creek, Mt. Baldy,
Pinon Hills, Wrightwood.
Intensity III: Blue Jay, Cedar Glen.
Inteigigi:ii_ Action, Valyermo.
Los Angeles (P), Palmdale
~(P), Pasadena (P).

Felt:

29 August (P) Southern California

Origin time: 09 19 24.9
Epicenter: 33.97 N., 118.70 W,
Depth: 7 km

Magnitude: 2.7 ML(P)

Felt at Malibu (P).

31 August (B) Central California
Origin time: 18 53 45,1
Epicenter: 37.84 N., 122.03 W.

Indio, Palm Springs,
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Depth:
Magnitude:

8 km
2.7 ML(B)

Felt at Danville (press report).

2 September (B) Northern Califonia

Origin time: 07 38 00.1
Epicenter: 39,20 N., 122,86 W.
Depth: 22 km

Magnitude: 2.6 ML(B)

Intensity I111: Potter Valley, Redwood Val-
ley, Ukiah (press report).

5 September (P) Southern California

Origin time: 17 11 07.1
Epicenter: 34,07 N., 118.90 W,
Depth: 7 km

Magnitude: 3.4 ML(P)

Felt at Chatsworth and Thousand Oaks (P).

7 September (B) Owens Valley area

Origin time: 09 43 47.3
Epicenter: 37.62 N., 118.91 W.
Depth: 3 km

Magnitude: 4,2 ML(B), 4.2 ML(P)

Intensity IV: Big Creek, Bridgeport, Crow-
ley Lake, Lake Shore, Mammoth Lakes, Mono
City.

Intensity III: June Lake.

9 September (B) Central California

Origin time: 20 48 30.7
Epicenter: 37 .84 N., 121.95 W.
Depth: 1 km

Magnitude: 2.9 ML(B)

Felt in Contra Costa County (press report).

10 September (P) Owens Valley area

Origin time: 19 26 52.6
Epicenter: 37.55 N., 118,68 W.
Depth: 5 km

Magnitude: 2,7 ML(P)

Felt at Mammoth Lakes (P).

14 September (B) Central California

Origin time: 01 04 05.0
Epicenter: 37.11 N,, 121.94 W.
Depth: 15 km

Magn{itude: 3.2 ML(B)

Felt at Santa Cruz (B).

20 September (B) Central California

Origin time: 03 05 24.8
Epicenter: 37.88 N., 122,30 W.
Depth: 10 km

Magnitude: 2.5 ML(B)

Felt at Berkeley (B).
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24

24

27

28

September (B) Owens Valley area
Origin time: 13 05 03.2
Epicenter: 37.66 N., 118.94 W.
Depth: 5 km
Magnitude: 4,1 ML(B), 4.4 ML(P)

Intensity IV: Mammoth Lakes, Lake Shore.

September (B) Owens Valley area

Origin time: 14 26 18,5
Epicenter: 37.66 N., 118.94 W,
Depth: 5 km

Magnitude: 3.6 ML(B), 3.9 ML(P)

Felt at Mammoth Lakes (P).

September (B) Central California

Origin time: 06 14 50.2
Epicenter: 36.79 N., 121.59 W.
Depth: 2 km

Magnitude: 2.9 ML(B)

Felt at San Juan Bautista (B).

September (P) Southern California

Origin time: 20 08 26.2
Epicenter: 34.02 N., 118.32 W,
Depth: 6 km

Magnitude: 2.2 ML(P)

Felt at Hollywood (P).

October (B) Owens Valley area

Origin time: 11 52 00.7
Epicenter: 37.60 N., 118.86 W.
Depth: 10 km

Magnitude: 2.9 ML(B)

Felt at Mammoth Lakes (B).

October (B) Owens Valley area

Origin time: 11 52 20.6
Epicenter: 37.54 N., 118.82 W.
Depth: 10 km

Magnitude: 3.2 ML(B), 3.4 ML(P)

Felt at Mammoth Lakes (B).

October (B) Owens Valley area

Origin time: 12 37 02.3
Epicenter: 37.60 N., 118.85 W.
Depth: 12 km

Magnitude: 3.0 ML(B), 3.4 ML(P)

Felt at Mammoth Lakes.

October (B) Owens Valley area

Origin time: 08 54 24.8
Epicenter: 37.63 N., 118.91 W.
Depth: 12 km

Magnitude: 3.0 ML(B), 3.3 ML(P)

Felt at Mammoth Lakes (B).

3 October (B) Owens Valley area

Origin time: 08 58 30.8
Epicenter: 37.62 N., 118.91 W.
Depth: 10 km

Magnitude: 3.1 ML(B), 3.3 ML(P)

Felt at Mammoth Lakes (B).

4 October (B) Southern California

Origin time: 13 44 17.8
Epicenter: 33.60 N., 117.23 W.
Depth: 5 km

Magnitude: 3.4 ML(P)

Intensity III: Lake Elsinore, Lakeland Vil-
lage, Murrieta, Rancho California, Sedco
Hills, Sun City, Temecula, Wildomar (all
from press reports).

7 October (B) California-Nevada border region

Origin time: 20 54 41.4
Epicenter: 38,22 N., 119.35 W.
Depth: 9 km

Magnitude: 4.1 mb(G), 5.0 ML(B)

Intensity IV: Bridgeport, Friant, Midpines,
Mountain Ranch, Murphys, Sonora,
Strawberry, Yosemite National Park Lodge,
Wawona.

Intensity IIl: Soulsbyville, Topaz.

Intensity II: El Portal, Pacific House.

7 October (B) California-Nevada border

region
Origin time: 21 20 53.0
Epicenter: 38.23 N., 119.36 W.
Depth: 11 km
Magnitude: 4,4 ML(B)

Felt at Bridgeport (B).

8 October (B) California-Nevada border

region
Origin time: 03 34 24.0
Epicenter: 38.21 N., 119.32 W,
Depth: 9 km
Magnitude: 4.6 ML(B)

Felt at Bridgeport (B).

15 October (P) Imperial Valley area

4]

Origin time: 23 16 54.5

Epicenter: 32.63 N., 115.33 W,
Depth: 12 km

Magnitude: 5.7 mb(G), 6.9 MS(G),

6.6 ML(P), 7.0 ML(B)

The felt area in the United States, covering
parts of Arizona, California, and Nevada,
was approximately 128,000 sq km (fig. 17).
The total felt area cannot be computed
because of lack of intensity data from
Mexico and because the western boundary of
the limit of perceptibility extends to the
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coast line of California. The press
reported 91 people injured, mostly cuts
from flying glass or bruises from falling
objects; two homes destroyed, 1565 homes
damaged; 11 businesses destroyed, and 440
businesses damaged; all in the Imperial
Valley. There were also numerous bridges
with cracked abutments and shifted
roadbeds due to slumping or faulting.
Extensive lateral slope failure occurred
along many irrigation canals, including
the All-American Canal.

Neal and others (1979) estimated the damage

from the earthquake at $30 million with
the worst damage occurring in southern
Imperial County and northeastern Baja Cal-
ifornia. This figure encompasses both
buildings and their contents and agricul-
tural losses. The greatest single struc-
ture loss was to the Imperial County Ser-
vices Building in El Centro, a six~story
building whose support pillars failed and
allowed partial collapse of the east por-
tion of the building (fig. 18). Press
accounts estimated the preliminary
replacement cost at about $7 million. The
agriculture industry suffered losses due
to damage to the irrigation system which
included damage to canals and irrigation
ditches and damage to subsurface drain
tiles which were disturbed by the movement
along the Imperial Fault. The worst dam-
age was to the All-American Canal which
brings Colorado River water into the
Imperial Valley. The earthquake shook
down levees on both sides of the canal
along a 13-km stretch of the canal east of
Calexico. In some places the banks set~
tled by more than 1 m.

Mexicali, Mexico, suffered the same type of

damage as the urban centers in California.
The press reported about 100 homes, mostly
adobe huts, were heavily damaged as was
the airport terminal, and several build-
ings suffered ceiling cave~ins. There
were also reports of walls collapsing,
bricks falling from fronts of stores,
glass breakage, merchandise falling from
shelves, debris littered sidewalks, and
several breaks in water mains.

Reagor and others (1980) described the dam—
age and effects of this earthquake and its
af tershocks in the Imperial Valley as con-
sisting of partially collapsed unrein-
forced brick walls; isolated instances of
cracked or fallen cornices, parapets, and
gables; a few chimneys damaged; display
windows broken or shattered; plaster
cracked and fallen; sections of suspended

ceiling tiles with framework displaced or
fallen; shelves or counters shifted or
overturned with merchandise thrown from
shelves in many instances; all types of
furniture moved with lighter furniture,
bookcases, and table lamps overturned;
pictures and mirrors fallen; considerable
quantities of glassware, dishes, and other
small objects fallen and broken. In the
older section of the business districts,
porticos were often extensively cracked as
were their support columns. Many people
found it difficult to stand or to walk
and, if sitting, had difficulty arising.

Neal and others (1979) compared the May 18,

1940 and October 15, 1979 Imperial Valley
earthquakes as follows: "Although of
lesser extent, the October 15, 1979 ground
rupture followed the same trace as the
1940 event, and showed many of the same
features and characteristics. Both rup-
tures appeared to have maximum lateral
displacements near the International
Border, and predominant vertical displace-
ment near the Mesquito Depression east of
Imperial. Activity shifted to the north
with both events having damaging

af tershocks near Brawley. Also, like the
1979 event there is evidence that the
Brawley fault under went sympathetic
movement in 1940, The similiarities also
extend to the distribution and types of
damage as described for the 1940 earth-
quake., In the 1940 event the structural
damage was most severe in Brawley, and
probably would have been so in the 1979
earthquake if it were not for the failure
of the multi-million dollar County Ser-
vices Building in E1 Centro."”

Neal and others (1979) also described the

rupture on the Imperial Fault as extending
from about 4 km north of the International
Border to about 4 km south of Brawley.
Maximum lateral displacement was about 55
cm in Heber Dunes and the maximum vertical
displacement was 19 cm southeast of Braw-
ley. Lateral displacements were charac—
terized by left stepping en echelon cracks
and mole tracks, Vertical offsets showed
a clean scarp at the base of the preexist-
ing Imperial fault scarps. Secondary
features observed by Neal and others
(1979) included sand boils and lateral
spreading along the southern extent of the
fault.

This earthquake triggered all of the USGS

accelerographs within about 100 km of the
epicenter and one as far away as 196 km.
The maximum acceleration recorded was 1.74



g on the vertical component of El Centro
Station No. 6 located about 27 km from the
eplcenter and about 1 km froum the nearest
point on the Tmperial fault trace (Por-
cella and Matthiesen, 1979).

Many of the aftershocks were felt in the

Imperial Vallev, especially the one on
October 16 at 06 58 43,2, to which the
press attributes additinnal damage in the
Brawley area. Table 1 does not list all
of the aftershocks of mapnitude > 3.0 that
were recorded.

Reagor and others (1980) pointed out that
the maximum intensity assigned to this
earthquake was VIl with the exception of
the Imperial County Services Building at
El Centro which was assigned intensity IX.
This building, a six-story reinforced
concrete-frame structure which was
designed under the 1967 provisions of the
Uniform Building Code, suffered signifi-
cant structural damage and was torn down
after the earthquake.

Most of the damage descriptions for El Cen-
tro, Brawley, Calexico, and Imperial, Cal-
ifornia, listed below, were taken from
Reagor and others (1980).

Intensity IX:

California--

El Centro=--Although the general level of
earthquake damage in El Centro is a
VII, the Tmperial County Services
Building (ICSB), located on Main
Street between Ninth and Eleventh
Streets, has been given an intensity
of IX (fig. 18). This six-story rein-
forced concrete-frame and shear-wall
structure, completed in 1971 at a con-
struction cost of $1.87 million
(Rojahn and Ragsdale, 1980), was
designed to be earthquake resistant.
Although severely damaged, the build-
ing did not collapse. The major dam=
age to the building was the failure of
the four reinforced concrete support
columns on the east side of the build-
ing (fig. 19). The concrete, at the
base of the columns along the east
side, was shattered and the vertical
reinforced bars were severely bent.
The partial collapse of these support
columns allowed the eastern extremity
of the building to sag about 30 cm (1
ft) (Rojahn and Ragsdale, 1980). 1In
the upper levels of the building, the
south~facing exterior wall was exten-
sively cracked near the window frames.
Also, in several instances partial
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separation occurred between the
floors, walls, and ceilings. Fallen
suspended ceiling tiles, damage to
interior walls, and shifted or over-
turned office furniture were some of
the effects reported to have occurred
inside the building.

Intensity VII:

California--

Brawley--Many buildings were damaged in
the business district along Main
Street between the 500 and 900 blocks.
Damage at Brawley was further eanhanced
by aftershocks, which occurred near
midnight on October 15. The
aftershocks, according to several
people, were responsible for
additional building damage, window
breakage, and the shaking of large
quantities of merchandise from
shelves.

McMahn's Furniture Store (500 block)--An
estimated 15-m (50-ft) long crack
about 2.5 e¢m (1 in) wide occurred in
the west wall. Concrete columns which
supported the balconies were
moderately cracked at the ceiling con-
nection. Ceiling tiles were dislodged
and some fell. The dry wall was split
and one section was thrown down from
the south-facing wall. The building
cornice cracked but did not fall. The
east side of the metal sign, which
covered the upper level store front,
was shaken down.

Newberry Department Store (500 block)--
The west brick wall was knocked away
from the roof and partially collapsed.
Twelve wooden support trusses were
broken., Bricks fell from the roof and
caused considerable damage to the
interior of the store.

National Department Store (600 block)--
There was some collapse of the roof.
Fallen bricks caused dry-wall ceilings
to split and fall. The cement floor
in the storage area was cracked in a
few places. Metal shelves that were
bolted to concrete walls were thrown
down,

Fire Station (800 block)--This building
was a reinforced concrete structure
with the roof supported by wooden
beams. A few of these beams were
reported to be cracked along their
length. In the firehouse living quar-
ters, a metal support bracket for one
of the east-west beams was slightly
twisted. A metal hose rack bolted to
the west wall was thrown down. Roof
tiles were dislodged and some fell.
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Imperial--The press reported that more Holtville--Store front windows in occu-

than 80 percent of the buildings in
the downtown area had been condemned
after sustaining damage estimated at

pied building on Fifth and Holt Avenue
were broken, a number of buildings
sustained cracks in their exterior

walls, many homes in the Ralph Simpson
subdivision were damaged when brick
fireplaces pulled away from the walls,
the Barbara Worth Country Club had
most of their dishes broken, and one
house shifted off its foundation-~type
of foundation unknown (all from press

$1.8 million. Most of the damage
occurred on the west side of Imperial
Avenue. Several sewer pipes were also
reported broken.

Lydia's Cafe (133 S. Imperial)--The
one-story, wood-frame and brick struc-
ture was damaged by the partial col-

lapse of the south wall. Part of the reports).
roof was knocked out.
Imperial Hardware Store (125 Imperial) Intensity V:

Arizona--Dateland, Parker, Phoenix, San
Luis, Tacna, Wellton.

California~-Big Bear City, Bonita, Caba-
zon, Campo, Cardiff by the Sea, China
Lake, Chula Vista, Coachella, Eagle
Mountain, Earp, Encinitas, Hemet, High—
land, Huntington Beach, Jacumba, Julian,
La Quinta, Laguna Niguel, Morongo Val-
ley, Newport Beach, Niland, Ocotillo,
Palm Desert, Palo Verde, Rancho Santa
Fe, Redlands, Ripley, San Bernardino,
San Diego, San Jacinto, Santee, Seeley,
Temecula, Warner Springs, Westmorland,
Wildomar, Winchester, Yucaipa.

--The rear wall of the brick building
was severely cracked and the top part
of the building was pushed toward the
west.

The police chief reported damage to the
residential area of Imperial consisted
of many stucco homes that moved on
their foundations and others that had
lateral cracks near their foundations.
A masonry fence supporting a carport
partially collapsed. Chimney bricks
were loosened. At the police stationm,
the plastered wall between the chief's
office and the jail area cracked vert-
ically and opened to a width of 2,5 cm
(1 in). The police chief said, "I was
in a doctor's office at the time of
the initial tremor and I could not get
up out of the chair due to the build-
ing moving in all directions at once.
A loud roaring sound preceded the
earthquake.”

Intensity IV:

Arizona--Aguila, Bouse, Bullhead City,
Ehrenberg, Gadsden, Glendale (press
report), Palo Verde, Prescott,
Quartzsite, Roll, Scottsdale (press
report), Silver Bell, Skull Valley,
Somerton, Wickenburg, Yarnell.

California-—-Aguanga, Alhambra, Alpine,
Amboy, Anaheim, Angelus Oaks, Anza,
Bard, Beaumont, Bonsall, Boulevard, Bryn
Mawr, Buena Park, Burbank, Calimesa,
Calipatria, Cathedral City, Chino, City
of Industry, Corona, Costa Mesa, Covina,
Crestline, Culver City, Cypress, Dana
Point, Del Mar, Dulzura, East Highlands,
El Cajon, Escondido, Etiwanda, Fall-
brook, Forest Falls, Fullerton, Garden
Grove, Glamis, Hawthorne, Idyllewild,
Imperial Beach, Indio, La Jolla, La
Mesa, La Puente, Laguna Beach, Lakeside,
Lakewood, Lemon Grove, Loma Linda, Los
Alamitos, Los Angeles, Lucerne Valley,
Mecca, Mentone, Midway City, Mission
Viejo, Montebello, Moreno, Mount Laguna,
Murrieta, National City, Needles, Nes-
tor, North Palm Springs, Norwalk, Pala,
Palm Springs, Palos Verdes Peninsula,
Parker Dam, Patton, Penasquitos (press
report), Pine Valley, Plaster City,
Potrero, Poway, Ramona, Rancho Mirage,
Redondo Beach, Rialto, Ridgecrest,

Intensity VI:
Arizona--

Yuma--The quake was reported felt much
more strongly and did more damage in
the Yuma Valley than on the Yuma Mesa
about 15-30 m above the valley.

The press reported three pencil-wide
cracks in the Juvenile Court Center
(2849 Avenue B), a masonry building;
one water main was broken; the roof of
the Stardust Hotel was cracked; and
windows cracked and goods were knocked
off of shelves at the Yuma Marine
Corps Air Station.

Other effects reported were cracks in
plaster walls, light and heavy furni-
ture moved, hanging pictures fell,
felt by all.

California——

Heber--cracked foundation and reports of
interior walls separated from ceiling
to floor, light and heavy furniture
moved, few windows cracked, hanging
pictures fell, felt by all.
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Riverside, Rosemead, San Dimas, San Mar-
cos, Santa Ysabel, Solano Beach, Surf-
side, Thousand Palms, Torrance, Trabuco
Canyon, Twentynine Palms, Valley Center,
Vista, Westminster, White Water, Whit-
tier, Wilmington, Winterhaven, Yorba
Linda, Yucca Valley (press report).
Nevada--Las Vegas.

Intensity III:

Arizona-~Arlington, Kirkland, Lake Havasu
City, Mesa, Salome, Sasabe, Tucson
(press report), Wenden, Wikieup.

California--Apple Valley, Bellflower,
Blythe, Carlsbad, Claremont, Colton,
Coronado (press report), Desert Center,
El Monte, El1 Toro, Fillmore, Fontana,
Fountain Valley, Gardena, Green Valley
Lake, Joshua Tree, Lake Elsinore,
Lakeview, Long Beach, Mira Loma, Oak
View, Oceanside, Paramount, Pasadena,
Perris, Phelan, Pico Rivera, Pinon
Hills, Pomona, Reseda, Running Springs,
San Luis Rey, Santa Ana, South Gate,
Stanton, Sun City, Sunnymead, Valyermo.

Intensity II:
Arizona--Chloride, Gila Bend.

California—Blue Jay, Lytle Creek.

Felt:
Arizona--Kingman (press report).
California-~~Santee (press report).

16 October (P) Imperial Valley
Origin time: 06 58 43.2

Epicenter: 33.02 N., 115.58 Ww.
Depth: 5 km
Magnitude: 5.2 mb(G), 5.7 MS(G),

5.4 ML(P), 6.1 ML(B)

Based on interviews with residents in
Imperial and Brawley, Reagor and others
(1980) pointed out that aftershocks caused
additional damage. The press described
one instance in which an aftershock was
more strongly felt than the main shock.

In the case cited, a home in Imperial (321
Main Street), the main shock caused very
little damage but an aftershock that
occurred near midnight buckled the floor,
caused walls to move so that none were
left vertical, steps to the porch to crum—
ple, doors to jam shut, and a 16-year-old
girl to be thrown out of the top of a bunk
bed.

Intensity VI: Brawley, Imperial.
17 October (P) Imperial Valley

Origin time: 19 14 38.1
Epicenter: 32.97 N., 115.60 W,

Depth: 7 km
Magnitude: 4.1 ML(P)

Felt at El Centro (press report).

17 October (P) Southern California
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Origin time: 20 52 36.8

Epicenter: 33.90 N., 118.63 W.

Depth: 6 km

Magnitude: 4.5 mb(G), 4.2 ML(P),
4,0 ML(B)

This earthquake occurred in the same area as

the one on January 1, 1979, 23 14 38.9 UTC
which caused minor damage. The press
reports that this shock widened a 2-foot
crevice in the Big Rock slide area by
about 5 cm above the Pacific Coast Highway
in Malibu. The highway was closed tem—
porarily because rocks had rolled down
onto the roadway. Other minor rockslides
were reported near a tunnel in Malibu
Canyon. It was felt over an area of
approximately 5,200 sq km (fig. 22).

Intensity V:

Compton (few windows cracked; hanging pic-
tures swung; windows, doors, and dishes
rattled; felt by many).

La Costa (few windows cracked; small
objects moved, buildings creaked; win-
dows, doors, and dishes rattled; felt by
many).

Los Angeles--Ladera Heights (small objects
were moved and overturned; standing
vehicles rocked moderately; moving vehi-
cles rocked slightly; windows, doors,
and dishes rattled; felt by many).

Los Angeles—-Rancho Park (small objects
fell; buildings trembled and creaked;
windows, doors, and dishes rattled;
moderate earth noise; felt by many).

Malibu (rock slides on the Pacific Coast
Highway, buildings shook strongly, house
under construction almost collapsed--—
press report, felt by many).

Marina del Rey (few windows cracked; hang-
ing pictures knocked out of place;
buildings creaked; windows, doors, and
dishes rattled; felt by many).

Monrovia (light furniture moved; buildings
creaked; windows, doors, and dishes rat-
tled; felt by many).

Monterey Park (light furniture and small
objects moved, water splashed onto sides
of swimming pools, hanging pictures
knocked out of place, felt by many).

Pacific Palisades (at Palisades Valley
School desks were shaken and some books
knocked off shelves; in a liquor store
bottles rattled and shook; in a drug
store a few plastic bottles were shaken
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FIGURE 22.--Isoseismal map for the southern
California earthquake of 17 October 1979,
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Intensity IV:

from shelves—-press report).

Santa Monica (light and heavy furniture
moved; buildings shook strongly; win-
dows, doors and dishes rattled; felt by
few).

Santa Monica--Will Rogers area (hanging
pictures fell; small objects moved; win-
dows, doors, and dishes rattled; felt by
several).

Venice (one crack reported in the post
of fice ceiling where support pillars
join the ceiling).

Walteria (light furniture moved, hanging
pictures knocked out of place, felt by
many) .

Agoura, Alhambra, Anaheim,

Anaheim=——Brookhurst Center, Arcadia (press

report), Azusa, Barrington, Burbank,

Canoga Park, Costa Mesa (press report),

Crenshaw, Culver City, East Long Beach,

Echo Park (press report), El Segundo,

Figueroa, Florence, Fountain Valley, Full-

erton, Garden Grove, Gardena, Gateway,

Glendora, Hawthorne, Huntington Park,

Inglewood, Inglewood--Morningside Park, La

Mirada, La Verne, Laguna Niguel, Lawndale,

Lennox, Lincoln Heights, Los Angeles, Los

Angeles—-West Adams, Midway City, Newhall

(press report), North Inglewood, North

Hollywood, North Hollywood--Victory

California--Continued

Center, North Torrance, Oakview, Ocean
Park, Palms, Playa del Rey, Pomona——
Central District, San Marino, Seal Beach,
Sierra Madre, Sun Valley, Sunset Beach,
Surfside, Sylmar, Topanga, Torrance, Van
Nuys, Vernon, Wilmington, Yorba.

Intensity III: Acton, Anaheim—Federal,
Bell, Beverly Hills, Buena Park, Cerritos,
Chatsworth, Covina, Cudahy, Diamond, East
Irvine, E1 Monte, Encino, Granada Hills,
Griffith, Huntington Park——State Street
area, Kester, Laurel Canyon, Long Beach,
Los Alamitos, Los Angeles--Broadway Man-
chester area, Los Angeles--Farmers Market
area, Los Angeles—-Veterans Administration
area, Maywood, Mission Hills, North
Hollywood--Valley Plaza area, North
Hollywood--Valley Village area, Norwalk,
Norwood Center, Orangehurst, Pacoima,
Palos Verdes Peninsula, Panorama City,
Perry, Preuss, Redondo Beach, Resada,
Rosemead, San Gabriel, Santa Fe Springs,
Somis, South E1 Monte, South Pasadena,
Studio City, Sunkist, Tarzana, Terminal
Island, Thousand Oaks, Westminster, Whit-
tier, Van Nuys--Civil Center.

Intensity II: Pico Rivera, South Whittier.

17 October (P) Imperial Valley

Origin time: 22 45 33.4

Epicenter: 33.10 N., 115.55 W,

Depth: 5 km

Magnitude: 4.8 mb(G), 4.5 ML(P),
5.0 ML(B)

Felt in the Imperial Valley (press report).

18 October (P) Southern California

Origin time: 04 25 43.2
Epicenter: 33.93 N., 118,65 W.
Depth: 16 km

Magnitude: 3.0 ML(P)

Felt at Pacific Palisades and in the San
Fernando Valley (press report).

19 October (P) Southern California
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Origin time: 12 22 37.7
Epicenter: 34.20 N., 117.53 W,
Depth: 7 km

Magni tude: 4.1 ML(P), 4.2 ML(B)

Intensity V:

Lytle Creek (hanging pictures fell, small
objects moved, buildings creaked and
shook, awakened and felt by all).

Intensity IV:

Alta Loma, Apple Valley,

Azusa, Chino, Claremont, Cucamonga,
Devore, Etiwanda, Fawnskin, Fontana, Green
Valley Lake, Lake Arrowhead, La Puente,
Mt. Baldy, Norco, Ontario, Perris, Phelan,
Pinon Hills, Pomona, Rancho Cucamonga
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(press report), Redlands, Rialto, River- 9 November (B) Owens Valley area
side, San Bernardino, San Dimas, Upland, Origin time: 09 00 52.8
Wrightwood. Epicenter: 37.62 N., 118.89 W.
Intensity II1: Arcadia, Corona, San Depth: 7 km
Bernardino—-West Side, Victorville. Magnitude: 3.3 ML(B), 3.3 ML(P)
Intensfty II: Colton.
Felt: Montclair. Felt at Mammoth Lakes (B).

23 October (B) Northern California 9 November (B) Owens Valley area
Origin time: 10 55 37.9 Origin time: 10 12 53,3
Epicenter: 40.43 N,, 124.27 W, Epicenter: 37.61 N., 118.90 W.
Depth: 19 km Depth: 5 km
Magnitude: 4.0 ML(B) Magnitude: 4.0 ML(B), 4.0 ML(P)
Felt in the Scotia area (B). Felt at Mammoth Lakes (B).

24 October (P) Southern California 9 November (B) Owens Valley area
Origin time: 13 32 50.0 Origin time: 17 46 58.3
Epicenter: 34,18 N., 116,42 W, Epicenter: 37.62 N., 118.88 W.
Depth: 8 km Depth: 14 km
Magnitude: 3.4 ML(P) Magnitude: 4.0 ML(B), 4.1 ML(P)
Felt at Yucca Valley (P). Felt at Mammoth Lakes (B).
Intensity IV: Morongo Valley. 9 November (B) Owens Valley area

Origin time: 17 54 15,0

28 October (P) Owens Valley area Epicenter: 37.60 N., 118.88 W.
Origin time: 23 12 25.7 Depth: 3 km
Epicenter: 37.50 N., 118.80 W. Magnitude: 4,3 ML(B), 4.4 ML(P)
Depth: 5 km Intensity IV: June Lake.
Magnitude: 3.0 ML(P) Intensity III: Big Creek.

Felt: Mammoth Lakes.

Felt at Mammoth Lakes (P),
9 November (B) Owens Valley area

31 October (P) Imperial Valley Origin time: 21 04 49,2
Origin time: 11 43 46.4 Epicenter: 37.62 N., 118.90 W,
Epicenter: 32.88 N., 115.48 W, Depth: 13 km
Depth: 5 km Magnitude: 3.6 ML(B), 3.2 ML(P)
Magnitude: 3.4 ML(P)

Felt at Mammoth Lakes (B).
Felt at Brawley and E1 Centro (P).

9 November (B) Owens Valley area

4 November (P) Imperial Valley Origin time: 22 26 54.4
Origin time: 17 13 30.8 Epicenter: 37.62 N., 118,90 W.
Epicenter: 33,08 N., 115.55 W, Depth: 14 km
Depth: 5 km Magnitude: 3.4 ML(B), 3.2 ML(P)
Magnitude: 3.6 ML(P)

Intensity IV: Brawley. Felt at Mammoth Lakes (B).

6 November (P) Southern California 9 November (B) Owens Valley area
Origin time: 04 30 59.0 Origin time: 22 59 33.3
Epicenter: 32.92 N., 116.20 W, Epicenter: 37.63 N., 118,90 w.
Depth: 7 km Depth: 16 km
Magnitude: 3.2 ML(P) Magnitude: 3.6 ML(B), 3.6 ML(P)

Intensity IV: Julian,

7 November (B) Owens Valley area

Felt at Mammoth Lakes (B).

Origin time: 06 27 24.0 10 November (B) Owens Valley area
Epicenter: 37.62 N., 118.91 W, Origin time: 09 45 08.9
Depth: 11 km Epicenter: 37.62 N., 118.91 W.
Magnitude: 3.8 ML(B), 3.7 ML(P) Depth: 17 km

Magnitude: 4,0 ML(B), 4.2 ML(P)
Felt at Mammoth Lakes and Lake Crowley (P). Felt at Mammoth Lakes (B).
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November (B) Owens Valley area
Origin time: 01 05 44.7

Epicenter: 37.61 N., 118.92 W.
Depth: 10 km
Magnitude: 3.4 ML(B), 3.2 ML(P)

Felt at Mammoth Lakes (B).

November (B) Owens Valley area
Origin time: 20 51 33.8

Epicenter: 37.61 N., 118.87 W.
Depth: 17 km
Magnitude: 3.3 ML(B), 3.5 ML(P)

Felt at Mammoth Lakes (B).

November (B) Owens Valley area
Origin time: 21 48 25.6

Epicenter: 37.60 N., 118.87 w.
Depth: 18 km
Magnitude: 3.8 ML(B), 3.6 ML(P)

Felt at Mammoth Lakes (B).

November Southern California
Origin time: 05 25

Epicenter: Not located.
Depth: None computed.
Magnitude: None computed.

Intensity III: Etiwanda.

November (B) Owens Valley area
Origin time: 17 23 59.0

Epicenter: 37.61 N., 118.88 W.
Depth: 14 km
Magnitude: 4,2 ML(B), 4.2 ML(P)

Felt at Mammoth Lakes (B).

November (B) Owens Valley area
Origin time: 06 47 00.1

Epicenter: 37.60 N., 118.86 W.
Depth: 6 km
Magnitude: 2.9 ML(B)

Felt at Mammoth Lakes (B).

November (B) Central California
Origin time: 12 40 08.6

Epicenter: 37.86 N., 121.99 w.
Depth: 7 km
Magnitude: 3.0 ML(B)

Felt at Danville (B).

November (B) Central California
Origin time: 12 43 57.6

Epicenter: 37.86 N., 122.00 W.
Depth: 5 km
Magnitude: 2.8 ML(B)

Felt at Danville (B).
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28 November (P) Southern California
Origin time: 10 53 18.0

Epicenter: 33.97 N., 118.65 W.
Depth: 12 km
Magnitude: 2.7 ML(P)

Felt at Woodland Hills (P).

29 November (P) Central California
Origin time: 15 09 41,0

Epicenter: 35.63 N., 118.38 W,
Depth: 3 km
Magnitude: 2.7 ML(P)

Felt at Lake Isabella (P).

2 December (P) Southern California
Origin time: 00 46 27.7

Epicenter: 32.63 N,, 116.02 W.
Depth: 13 km
Magnitude: 3.9 ML(P)

Felt in portions of Imperial and San Diego
Counties.

Intensity III: Campo, Julian (Cuyamaca
area).
Intensity 1I: Painted Gorge Valley.

2 December (P) Southern California
Origin time: 18 09 21.1

Epicenter: 33.93 N., 118.65 W.
Depth: 7 km
Magnitude: 2.7 ML(P)

Felt in West Los Angeles (P).

6 December (B) Owens Valley area
Origin time: 19 32 38.9

Epicenter: 37.60 N., 118.87 W.
Depth: 15 km
Magnitude: 4.2 ML(B), 4.3 ML(P)

Felt at Mammoth Lakes (B).

8 December (B) Owens Valley area
Origin time: 21 38 52.4

Epicenter: 37.60 N., 118.90 W.
Depth: 16 km
Magnitude: 4.3 ML(B), 4.3 ML(P)

Felt at Mammoth Lakes (B).

9 December (B) Owens Valley area
Origin time: 02 08 16.8

Epicenter: 37.61 N., 118.86 W,
Depth: 14 km
Magnitude: 3.5 ML(B), 3.5 ML(P)

Felt at Mammoth Lakes (B).
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18
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December (B) Central California
Origin time: 12 05 02.2

Epicenter: 37.74 N., 122.13 W,
Depth: 6 km
Magnitude: 2.5 ML(B)

Felt at Castro Valley and East Oakland (B).

December (P) Baja California, Mexico
Origin time: 21 37 41.0
Epicenter: 32.20 N., 116,23 W,
Depth: 5 km
Magnitude: 4.0 ML(P)

Felt in the Imperial Valley, California.

December (P) Southern California
Origin time: 06 00 54.3
Epicenter: 33.97 N., 118.67 W,
Depth: 9 km
Magnitude: 3.2 ML(P)

Felt in West Los Angeles and Pacific Pal-
isades (P).

December (B) Owens Valley area
Origin time: 06 29 27.0

Epicenter: 37.59 N., 118.86 W,
Depth: 2 km
Magnitude: 3.6 ML(B), 3.6 ML(P)

Felt at Mammoth Lakes (B).
Intensity III: June Lake.

December (B) Owens Valley area
Origin time: 10 44 15.8

Epicenter: 37.60 N., 118.87 W.
Depth: 13 ka
Magnitude: 3.4 ML(B), 3.2 ML(P)

Felt at Mammoth Lakes (B).

December (B) Central California
Origin time: 06 54 53.1

Epicenter: 37.06 N., 121,50 W.
Depth: 11 km
Magnitude: 2.9 ML(B)

Intensity IV: Residents awakened near the
epicenter (B).

December (P) Southern California
Origin time: 11 59 48.5

Epicenter: 34.07 N., 117,15 W.
Depth: 6 km

Magnitude: 2.7 ML(P)

Intensity IV: Redlands

Felt: San Bernardino (P).

December (P) Southern California
Origin time: 12 00 16.5
Epicenter: 34,07 N., 117.13 W,

Depth: 2 km
Magnitude: 2.9 ML(P)

Felt at Redlands and San Bernardino (P).

18 December (P) Southern California
Origin time: 15 37 13.8

Epicenter: 34,02 N., 117.12 W.
Depth: 8 km
Magnitude: 3.3 ML(P)

Felt at Redlands and San Bernardino.

19 December (P) Southern California
Origin time: 18 11 05.2

Epicenter: 34,02 N., 117,12 W.
Depth: 5 km
Magnitude: 2.7 ML(P)

Felt at Redlands (P).

20 December (B) Northern California
Origin time: 05 02 19.6

Epicenter: 38.80 N., 122.80 w.
Depth: 4 km
Magnitude: 3.0 ML(B)

Felt at Cobb (B).

20 December (B) Central California
Origin time: 12 29 56.1

Epicenter: 37.59 N., 122.37 W.
Depth: 15 km
Magnitude: 2.0 ML(B)

Felt at San Jose (B).

21 December (P) Imperial Valley area
Origin time: 20 40 25.3

Epicenter: 32.78 N., 115.38 W,
Depth: 5 km
Magnitude: 4.5 mb(G), 4.6 ML(P)

Intensity VI:

California—-Imperial (large cracks in
exterior walls, cracks in stone or brick
fences, few windows cracked, light fur-
niture moved, small objects overturned,
hanging pictures out of place, felt by
many).

Intensity V:

California=--El Centro (few windows
cracked, light furniture and small
objects moved, felt by all).

Intensity IV:

Arizona--Somerton, Wellton, Yuma.

California--Bard, Calexico, Heber.

Arizona--Gadsden, San Luis, Yuma Marine
Corps Air Station.

California--Holtville, Plaster City, Rip-
ley, Seeley.
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Intensity TII:
California--Salton City.

Felt:
California--San Diego (P).

24 December (B) Central California

Origin time: 13 09 40.1
Epicenter: 36.98 N., 122.20 w,
Depth: 8 km

Magnitude: 3.8 ML(B)

Felt at Bonnie Doon, Boulder Creek, Felton,
Monterey Bay, and Santa Cruz (B).

26 December (B) Owens Valley area

Origin time: 08 09 04.4

Epicenter: 37.53 N., 118.80 W.
Depth: 19 km
Magnitude: 3.9 ML(B)

Felt at Mammoth Lakes (B).

28 December (B) Owens Valley area

Origin time: 03 29 49.5
Epicenter: 37.66 N., 118.87 W,
Depth: 15 km

Magnitude: 3.7 ML(B)

Felt at Mammoth Lakes (B).

31 December (P) Southern California

Origin time: 06 03 40.3
Epicenter: 33.65 N., 117.90 W.
Depth: 7 km

Magnitude: 2.7 ML(P)

Felt at Costa Mesa (P).

31 December (B) Western Nevada

Origin time: 08 27 51.9

See Nevada listing.

California--0ff the coast

3 February (B) Northern California

Origin time: 09 58 16.0

Epicenter: 40,92 N., 124,42 W,
Depth: 22 km

Magnitude: 5.2 mb(G), 4.6 MS(G),

5.2 ML(B)

The press reported numerous store windows
broken and merchandise spilled from
shelves in the downtown areas of both
Arcata and Eureka. Police responded to a
number of burglar alarms set off by the
quake. There was no damage to bridges
reported. The earthquake was felt over an
area of approximately 11,200 sq km of Del

Norte, Humboldt, Mendocino, Siskiyou, and
Trinity Counties, California, and in
southwestern Oregon near the California
border (fig. 23).

Intensity VII:
California--

Eureka (windows broken in office supply,
furniture, insurance, and variety
stores along Fifth Street in the down-
town area., Many stores had merchan-
dise spilled from shelves. The Safe-
way store at 930 W. Harris St. had an
estimated $2000 damage due to broken
glassware. Other stores in the area
suffered the same type of damage.
Ceiling tiles and light fixtures fell
in some stores. The county courthouse
had some broken windows on the second
floor and cracks appeared on freshly
painted walls. Three broken water
mains were reported and a leak in a
6—inch low-pressure gas line. A city
building inspector noted some addi-
tional damage to previously damaged
masonry buildings on Fourth Street. A
chimney on Myrtle Avenue fell with
part of it crashing through the roof
and part falling on a vehicle parked
alongside-~press report. There were
reports of hairline cracks in exterior
walls, cracked plaster and drywall,
cracked and broken chimneys, felt by
and awakened all, trees and bushes
shaken moderately, and standing and
moving vehicles rocked slightly.).

Intensity VI:
California--

Arcata (The press reported store windows
broke in the downtown plaza and that
some stores had shelves nearly emptied
by the shaking. Liquor stores had
considerable damage due to glassware
falling and breaking. Other reports
consisted of cracked plaster and
drywall, small objects overturned and
fell, hanging pictures fell, felt by
all and many awakened.).

Intensity V:
California--

Fields Landing (furniture shifted, small
objects overturned, hanging pictures
swung, felt by and awakened many).

Fortuna (small objects fell; windows,
doors, and dishes rattled; felt by and
awakened many).

Trinidad (small objects fell; windows,
doors, and dishes rattled; felt by and
awakened many).

Westhaven (light furniture and small
objects shifted, hanging pictures
swung, felt by and awakened all).
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California--0ff the coast--Continued

Intensity IV:
California--Blue Lake, Bridgeville, Burnt

Ranch, Carlotta, Denny, Forks of Salmon,
Fort Dick, Fortuna, Garberville, Honey-
dew, Hoopa, Hyampon, Junction City,
Kneeland, Korbel, Leggett, Loleta, Mad
River, Miranda, Orick, Phillipsville,
Redcrest, Redway, Rio Dell, Salyer,
Scotia, Whitehorn, Willow Creek, Yreka.

Oregon--Brookings, Harbor.
Intensity III:

California--Crescent City.

Oregon--Grants Pass, Murphy.

18 March (B) Northern California

Origin time:

16 18 31.2

Epicenter:
Depth:
Magnitude:

Intensity IV:

40,34 N., 124,71 W.

10 km

4,0 wb(G), 4.1 ML(B)
Ferndale (press report), Rio

Dell, Scotia (press report)
Intensity III: Miranda.

California--0ff the coast--Continued

-

8 August (B) Northern California

Origin time: 10 24 57.6
Epicenter: 40.31 N., 124,68 W,
Depth: 29 km

Magnitude: 3.8 mb(G), 4.3 ML(B)

Intensity IV: Blocksburg, Honey Dew, Leg-
gett, Miranda, Scotia.

Intensity III: Zenia.

24 October (B) Northern California

Origin time: 15 23 50.6
Epicenter: 40,43 N., 124,70 W,
Depth: 24 km

Magnitude: 4.8 mb(G), 4.5 ML(B)

Intensity IV: Arcata, Bayside, Eureka,
Fields Landing, Garberville, Loleta,
Miranda, Phillipsville, Rio Dell, Weott.

Intensity III: Blue Lake, Hoopa, Hydesville,
Korbel, Redway, Scotia.

Intensity II: Carlotta.

Felt: Ferndale, Fortuna.

Colorado

6 January (G) Central Colorado

Origin time: 01 58 55.3

Epicenter: 38.96 N., 105.16 W.
Depth: 5 km

Magni tude: 2.9 ML(G), 3.3 mbLg(T)

Intensity VI: Cripple Creek (plaster
cracked; light furniture shifted; small
objects fell; hanging pictures swung; win-
dows, doors and dishes rattled; felt by
many).

Intensity V: Florissant (Thirteen reports
were received from Florissant and its
ad joining rural areas which used the post
office as a mailing address. Four were
evaluated at intensity V and nine at
intensity IV. Some of the effects listed
were small and heavy furniture shifted,
small objects and dishes fell, hanging
pictures swung, windows and dishes rat-
tled.

Intensity IV: Cascade, Divide (13 reports),
Divide (Broken Wheel Village), Divide
(Crescent Ranch), Divide (Highland Lakes),
Guffey, Green Mountain Falls (ice cracked
on two reservoirs on Pikes Peak Toll
Road), Lske George, Royal Gorge, Victor,
Woodland Park (six reports).

Intensity III: Pine.
Intensity II: Colorado Springs, Hartsel.

19 March (G) Northwestern Colorado

Origin time: 14 59 29.7
Epicenter: 40,18 N., 108.90 W.
Depth: 2 km

Magnitude: 3.1 ML(G), 3.3 ML(U)
Intensity IV: Rangely.
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29 March (G) Northwestern Colorado

Origin time: 22 07 13.3
Epicenter: 40.27 N., 108,81 W.
Depth: 2 km

Magnitude: 2.6 ML(G)

Intensity IV:

dishes rattled; felt by many).

Rangely (1light furniture and
small objects shifted; windows, doors, and

Connecticut

30 December (J) Southeastern New York
Origin time: 14 15 11.9

See New York listing.

Georgia

13 August (G) Southeastern Tennessee
Origin time: 05 18 56,0

See Tennessee listing.
26 August (G) Northwestern South
Carolina

Origin time: 01 31 45.0

See South Carolina listing.

Hawaii

——

2 January (H) North of Maui Island

Origin time: 06 31 25,2
Epicenter: 20.95 N., 156.06 W,
Depth: 12 km

Magnitude: 3.5 ML(H)

Felt on Maui and Oahu Islands.

Intensity III: Haleakala National Park Head-

quarters, Hana, Kihei Heights, Kula,
Maalaea, Makawao, Makena, Maui Meadows,

Olinda, Pukalani, Ulupalakua, (all from

press reports).
Intensity TI: Windward of Oahu Island.

15 January (H) Island of Hawaii

Origin time: 07 12 36.5
Epicenter: 19.37 N., 155.08 W.
Depth: 9 km

Magnitude: 3.1 ML(H)

Intensity III: Hilo.

20 January (H) Island of Hawaii
Origin time: 00 19 15.4
Epicenter: 19.33 N., 155.20 W.

Depth: 10 km
Magnitude: 3.0 ML(H)
Intensity IIL: Pahala, Volcano.

3 February (H) Island of Hawaii

Origin time: 12 49 04.3
Epicenter: 19.34 N., 155.20 W,
Depth: 9 km

Magnitude: 3.5 ML(H)

Intensity II1: Mountain View, Volcano.

14 February (H) Island of Hawaii

Origin time: 02 52 51.0

Epicenter: 19.34 N., 155.07 W.
Depth: 9 km

Magnitude: 3.9 ML(H)

Intensity IV: Hilo.

Intensity III: Hamakua, Puna, Volcano.
Intensity II: Ninole.

18 February (H) Island of Hawaii
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Origin time: 14 45 44,1
Epicenter: 19.45 N., 155.48 W.
Depth: 11 km

Magnitude: 3.2 ML(H)

Intensity III: Pahala.

2 March (H) Island of Hawaii

Origin time: 12 27 18.2

Epicenter: 19.33 N., 155.11 W.

Depth: 10 km

Magnitude: 3.6 ML(H)

Intensity II1: Hilo, Papaikou, Mountain
View.

Intensity 1I: Volcano.

6 March (H) Island of Hawaii

Origin time: 06 41 58.6
Epicenter: 19.35 N., 155.10 W.
Depth: 9 km

Magnitude: 3.3 ML(H)

Intensity II1: Hilo, Volcano.

6 March (H) Island of Hawaiil

Origin time: 12 59 50.1
Epicenter: 19.33 N., 155.12 W.
Depth: 10 km

Magnitude: 3.7 ML(H)
Intensity III: Greenwood, Hilo.
Intensity II: Volcano.

6 March (H) Island of Hawaii

Origin time: 15 07 58.5

Epicenter: 19.52 N., 155.27 W.

Depth: 27 km

Magnitude: 5.0 mb(G), 4.3 MS(G),
4.7 ML(H)

Felt on the islands of Hawaii, Maui, and
Oahu (press report).

Intensity VI: Hilo.
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Intensity V: Hamakua, Kona, Puna, Volcano.

Intensity IV: Captain Cook, Honokaa,
Honomu, Kalaupapa, Kamuela, Kapaau,
Kealakekua, Keeau, Kohala, Kualapuu,
Kurtistown, Laupahoehoe, Mountain View,
Naalehu, Ninole, Ookala, Paauhau, Pahala,

Pahoa, Papaaloa, Pepeeko.

10 March (H) Island of Hawaii
Origin time: 13 55 14.6

Epicenter: 19.33 N., 155.11 W.
Depth: 10 km
Magnitude: 4.8 mb(G), 4.5 ML(H)

Intensity IV: Hilo, Puna, Volcano.
Intensity III: Hawaiian Ocean View Estates,
Kona.

10 March (H) Island of Hawail
Origin time: 14 54 49.3

Epicenter: 19.20 N., 155.68 W,

Depth: 7 km

Magnitude: 3.3 ML(H)

Intensity III: Hawaiian Ocean View Estates,
Kali.

11 March (H) Island of Hawaili
Origin time: 10 14 56.5

Epicenter: 19.29 N., 159.10 W.
Depth: 11 km
Magnitude: 3.4 ML(H)

Intensity III: Hilo, Keaau.

12 March (H) Island of Hawaii
Origin time: 03 28 05.2

Epicenter: 19.52 N., 155.28 W.
Depth: 24 Km
Magnitude: 3.4 ML(H)

Intensity III: Volcano.

13 March (H) Island of Hawaii
Origin time: 19 57 08.8

Epicenter: 19.35 N., 155.43 W,

Depth: 11 km

Magnitude: 3.5 ML(H)

Intensity II11: Hawaiian Ocean View Estates,
Pahala.

Intensity II: Hilo, Volcano.

15 March (H) Island of Hawaii
Origin time: 18 55 0l1.1

Epicenter: 19.37 N., 155.10 W,
Depth: 1 km
Magnitude: 3.4 ML(H)

Intensity III: Hilo.

15 March (H) Island of Hawaii
Origin time: 20 10 14.7

Epicenter: 19.38 N., 155.10 W.
Depth: 0 km
Magnitude: 3.4 ML(H)

Intensity III: Hilo.

20 March (H) Island of Hawaii

Origin time: 23 03 09.9

Epicenter: 19.35 N., 155.13 W.
Depth: 9 km
Magnitude: 3.3 ML(H)

Intensity III: Volcano.

22 March (H) Island of Hawaii

Origin time: 06 46 59.8

Epicenter: 20.10 N., 155.84 W.
Depth: 16 km
Magnitude: 4,5 ML(H), 4.6 mb(G)

Intensity V: Hawi, Kapaau.

Intensity IV: Honokaa, Honomu, Kamuela,
Kohala, Laupahoehoe, Papaaloa, Ookala.
Intensity III: Hilo, Kona, Peepeeckeo, Vol-

cano.
Intensity II: Hakalau, Ninole.

26 March (H) Island of Hawaii

Origin time: 23 41 25.5

Epicenter: 19.35 N., 155.14 W,
Depth: 7 km
Magnitude: 3.2 ML(H)

Intensity III: Hilo, Hawaii Volcanoes
National Park (press report), Volcano.

28 March (H) Island of Hawaii
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Origin time: 07 30 09.8

Epicenter: 20,09 N., 155.83 W.
Depth: 12 km
Magnitude: 4.9 ML(H)

Intensity V: Kamuela.

Intensity IV: Holualoa, Honokaa, Kawaihae,
Kohala, Kona, Laupahoe.hoe

Intensity III: Hilo, Volecano.

28 March (H) Island of Hawaii

Origin time: 07 34 44.9

Epicenter: 20,07 N., 155.82 W,
Depth: 10 km
Magnitude: 3.1 ML(H)

Intensity III: Kamuela.
Intensity II: Honokaa, Kohala.

28 March (H) Island of Hawaii

Origin time: 15 54 50.6

Epicenter: 19.36 N., 155.08 W,
Depth: 9 km
Magnitude: 3.0 ML(H)

Intensity III: Hilo.

30 March (G) Southwest of Oahu

Origin time: 09 06 40.7

Epicenter: 20,65 N., 158.82 W.

Depth: 19 km

Magnitude: 4,7 mb(G), 3.9 MS(G),
5.5 ML(H)

Intensity V:
Oahu--
Kaimuki (light furniture and small
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objects moved; hanging pictures swung;
windows, doors, and dishes rattled;
felt by many).

Pearl City (light furniture and small
objects moved; few windows cracked;
pendulum clocks stopped; liquid
spilled from small containers; felt by
many).

Intensity IV:

Hawaii--Hawi, Honomu, Papaikou.

Kauai--Kealia, Koloa, Lawai, Lihue,

Maui--Hoolehua, Kualapuu.

Oahu--Aiea, Hickman AFB, Honolulu, Hono-
lulu International Airport, Kaaawa,
Kailua, Waimanalo, Waimea, Wainae.

Intensity III:
Kauai--Kekaha.
Oahu—~-University of Hawaii, Waikiki.

30 March (H) Island of Hawaii

Origin time: 22 56 21.1
Epicenter: 20,06 N., 155.83 W.
Depth: 22 km

Magnitude: 3.1 ML(H)

Intensity III: Spencer Beach Park.

5 April (H) Island of -Hawaii

Origin time: 06 14 58.7
Epicenter: 19.35 N., 155.02 W,
Depth: 7 km

Magnitude: 3.3 ML(H)

Intensity III: Hilo.

14 April (H) Island of Hawaii

Origin time: 13 31 12.7
Epicenter: 19.40 N., 155.27 W.
Depth: 5 km

Magnitude: 3.4 ML(H)

Intensity IIT: Hawaii Volcanoes Natidnal
Park, Volcano.

17 April (H) Island of Hawaii

Origin time: 06 29 53.9
Epicenter: 19.26 N., 155.40 W,
Depth: 47 km

Magnitude: 3.6 ML(H)

Intensity I1I: Hawaiian Ocean View Estates,
Kona, Pahala.
Intensity II:

cano.

Ainaloa, Mountain View, Vol-

11 May (H) Island of Hawaii

Origin time: 23 59 37.3
Epicenter: 19.34 N., 155.07 W.
Depth: 9 km

Magnitude: 3.3 ML(H)

Intensity III: Glenwood, Hilo.

17 May (H) Island of Hawaii

Origin time: 15 30 52.3
Epicenter: 19.47 N., 155.40 W.
Depth: 10 km

Magnitude: 3.4 ML(H)
Intensity IIL: Volcano.

22 May (H) Island of Hawaii

Origin time: 07 42 26.2
Epicenter: 19.33 N., 155.20
Depth: 9 km

Magnitude: 3.2 ML(H)
Intensity II: Volcano.

25 May (H) Island of Hawaii

Origin time: 02 26 06.1
Epicenter: 19.38 N., 155.25
Depth: 3 km

Magnitude: 3.2 ML(H)

Intensity III: Hawaii Volcanoes
Park, Volcano.

29 May (H) Island of Hawaii

Origin time: 04 50 33.8
Epicenter: 19.37 N., 155.08
Depth: 9 km

Magnitude: 3.0 ML(H)

Intensity III: Glenwood.
30 May (H) Island of Hawaii

Origin time: 03 43 55.4
Epicenter: 19.37 N., 155,21
Depth: 7 kn

Magnitude: 3.0 ML(H)

Intensity I11: Hawaii Volcanoes
Park, Volcano.

30 May (H) Island of Hawaii

Origin time: 03 44 55.0
Epicenter: 19.37 N., 155.21
Depth: 5 km

Magnitude: 3.1 ML(H)

Intensity III: Hawaii Volcanoes
Park, Volcano.

30 May (H) Island of Hawaii

Origin time: 03 48 07.5
Epicenter: 19.37 N., 155.22
Depth: 0 km

Magnitude: 3.1 ML(H)

Intensity III: Hawaii Volcanoes
Park, Volcano.

30 May (H) Island of Hawaii

Origin time: 03 52 17.0
Epicenter: 19.36 N., 155.22
Depth: 7 km

Magni tude: 3.2 ML(H)

Intensity III: Hawaii Volcanoes
Park, Volcano.

5 June (H) Island of Hawaii

Origin time: 22 16 36.5
Epicenter: 19,36 N., 155.08
Depth: 9 km

Magni tude: 3.1 ML(H)
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20

27

16

16

21

25

26

Intensity III: Kalalua.
Intensity II: Kalapana.

June (H) Island of Hawaii

Origin time: 01 17 38.3
Epicenter: 19.33 N., 155.18 W.
Depth: 10 km

Magnitude: 3.2 ML(H)

Intensity III: Hilo, Volcano.

June (H) Island of Hawaili

Origin time: 07 47 59.8
Epicenter: 19.48 N., 155.87 W.
Depth: 10 km

Magnitude: 3.4 ML(H)

Intensity ITI: Kona.

July (H) Island of Hawaii

Origin time: 04 42 44.8
Epicenter: 19.40 N., 155,45 W,
Depth: 11 km

Magni tude: 3.3 ML(H)

Intensity IV: Ahualoa
Intensity III: Glenwood, Honokaa, Volcano.

July (H) Island of Hawaii

Origin time: 03 27 15.9
Epicenter: 19.35 N., 155.13 W.
Depth: 9 km

Magnitude: 3.4 ML(H)

Intensity ITI: Hawaii Volcanoes National
Park.

July (H) Island of Hawaii

Origin time: 02 42 07.3
Epicenter: 19.38 N., 155.09 w.
Depth: 1 km

Magnitude: 3.6 ML(H)

Intensity IV: Hilo, Puna.

July (H) Island of Hawaii

Origin time: 14 13 15.7
Epicenter: 19,40 N., 155.03 w.
Depth: 9 km

Magnitude: 3.5 ML(H)

Intensity III: Ainaloa, Kurtistown.

July (H) Island of Hawaii

Origin time: 09 22 30.2
Epicenter: 19.41 N., 155.46 W,
Depth: 11 km

Magnitude: 3.6 ML(H)

Intensity IV: Pahala,

July (H) Island of Hawaii

Origin time: 04 07 38.3
Epicenter: 19.33 N., 155.14 W,
Depth: 10 km

Magnitude: 3.5 ML(H)

Intensity III: Volcano.

July (H) Island of Hawaii
Origin time: 19 50 41.6

Epicenter: 19.76 N., 155.97 w.
Depth: 20 km
Magnitude: 3.6 ML(H)

Intensity III: Holualoa, Kealakekua.

27 July (H) Island of Hawaii

Origin time: 18 56 33.6

Epicenter: 19.33 N., 155.13 W.
Depth: 9 km
Magnitude: 3.5 ML(H)

Intensity IV: Hilo.

31 July (H) Island of Hawaii

Origin time: 13 30 51.3

Epicenter: 19.47 N., 155.43 W.
Depth: 12 km
Magnitude: 4.3 ML(H), 4.5 mb(G)

Intensity V: Pahala.

Intensity IV: Kona, Puna Areas, Walmea.

Intensity TII: Hamakua, Hawaili Volcanoes
National Park, Hawi, Hilo, Volcano.

1 August (H) Island of Hawaii

Origin time: 16 14 11.8

Epicenter: 19.39 N., 155.28 W.
Depth: 3 km
Magnitude: 3.0 ML(H)

Intensity III: Hawali Volcanoes National
Park, Volcano.

3 August (H) Island of Hawaii

Origin time: 13 30 06.3

Epicenter: 19.33 N., 155.21 W.
Depth: 10 km
Magnitude: 3.3 ML(H)

Intensity III: Hawaii Volcanoes National
Park, Mountain View, Volecano.

6 August (H) Island of Hawaii

Origin time: 03 03 34.8

Epicenter: 19.28 N., 155.54 W.
Depth: 10 km
Magnitude: 3.5 ML(H)

Intensity IV: Kapapala, Pahala.
Intensity III: Kona, Volcano.

13 August (H) Island of Hawaii

Origin time: 16 03 40.6

Epicenter: 19.30 N., 155.26 W.
Depth: 10 km
Magnitude: 3.4 ML(H)

Intensity III: Glenwood, Mountain View, Vol-

cano.

14 August (H) Island of Maul
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Origin time: 12 51 42.2

Epicenter: 20.82 N., 156.29 W.
Depth: 24 km
Magnitude: 4,5 ML(H), 4.1 mb(G)

Felt in Kahoolawe, Lanai, Maui, Molokai, and

Oahu Islands. Most strongly felt on the

eastern half of Maui Island.
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Intensity V: 28 August (H) Island of Hawaii
Maui Island—-- Origin time: 16 55 13,2
Haliimaile-~hanging pictures fell; win- Epicenter: 19.31 N., 155.22 W.
dows, doors, and dishes rattled; felt Depth: 11 km
by and awakened many. Magnitude: 3.8 ML(H)
Kahului--shook one house so strongly the Intensity III: Glenwood, Hawaii Volcanoes
owner thought the house would fall National Park, Hilo, Mountain View Vol-
down (press report). cano.
Kula.
Makawao--house rattled and shook back 1 September (H) Island of Hawaii
and forth (press report). Origin time: 22 16 33.5
0linda--house rattled and shook (press Epicenter: 19.37 N., 155.08 W.
report). Depth: 10 km
Intensity IV: Magnitude: 3.8 ML(H)
Hawaii Island--Captain Cook, Honokaa, Intensity IV: Hilo, Kalapana.
Pahala, Volcano. Intensity III: Olaa, Pahoa, Volcano.
Maui Island--Hoolehua, Kihei, Kualapuu,
Kula, Lahaina, Lanai City, Makawao, 4 September (H) Island of Hawaii
Pukalani, Waikapu, Wailuku. Origin time: 11 30 09.2
Oahu Island--Aiea. Epicenter: 19.74 N., 156,02 W.
Intensity IIL: Depth: 9 km
Hawaii Island--Hamakua District, Kohala Magnitude: 3.2 ML(H)
District, Papaikou. Intensity IV: Kailua.
Kahoolawe Island (press report).
Lanai Island. 6 September (H) Island of Hawaii
Maui Island--Hana. Origin time: 12 24 48.0
Molokai Island. Epicenter: 19.33 N., 155.12 W.
Oahu Island--Honolulu. Depth: 10 km
Magnitude: 3.4 ML(H)
16 August (H) Island of Hawaii Intensity IIL: Volcano.
Origin time: 23 04 19.4 Intensity II: Papaikou.
Epicenter: 19.38 N., 155.47 W.
Depth: 11 km
Magnitude: 3.9 ML(H)
Intensity IV: Kapapala. 8 September (H) Island of Hawaii
Intensity II1: Hawaii Volcanoes National Origin time: 23 34 42.2
Park, Hawaiian Oceanview Estates, Mauna Epicenter: 19,32 N., 155.23 W.
Loa Observatory. Depth: 11 km
Intensity II: Papaikou. Magnitude: 3.4 ML(H)

Intensity III: Ainaloa, Volcano.

Intensity II: Pepeekeo.
26 August (H) Island of Hawaii

Origin time: 07 08 14.6 14 September (H) Island of Hawaii
Epicenter: 19.35 N., 155.22 W. Origin time: 14 32 17.4
Depth: 10 km Epicenter: 19.39 N., 155.28 W.
Magnitude: 3.3 ML(H) Depth: 3 km
Intensity II: Papaikou, Volcano. Magnitude: 3.0 ML(H)
Intensity III: Hawaii Volcanoes National
28 August (H) Island of Hawaii Park, Volcano.

Origin time: 15 21 59.1
Epicenter: 19.31 N., 155.22 W. 14 September (H) Island of Hawaii
Depth: 11 km Origin time: 17 35 18.7
Magnitude: 3.5 ML(H) Epicenter: 19.33 N., 155.20 W.
Intensity IIl: Glenwood, Hawaii Volcanoes Depth: 10 km

National Park, Hilo, Mountain View. Magnitude: 3.2 ML(H)

Intensity III: Hilo, Volcano.
28 August (H) Island of Hawaii

Origin time: 15 47 24.8 15 September (H) Island of Hawaii
Epicenter: 19.32 N., 155.22 W. Origin time: 01 31 48.0
Depth: 11 km Epicenter: 19.35 N., 155.82 W.
Magnitude: 3.4 ML(H) Depth: 11 km
Intensity IIL: Glenwood, Hawaii Volcanoes Magnitude: 3.8 ML(H)

National Park, Hilo, Mountain View. Intensity IV: Honaunau, Kealakekua.
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Hawaii--Continued Hawaii--Continued

16 September (H) Island of Hawaii 23 September (H) Island of Hawaii
Origin time: 19 51 36.7 Origin time: 11 28 19.9
Epicenter: 19.40 N., 155.04 W. Epicenter: 19.38 N., 155.07 W.
Depth: 9 km Depth: 9 km
Magnitude: 3.2 ML(H) Magnitude: 3.3 ML(H)
Intensity ITI: Hilo. Intensity III: Hilo, Keaau, Volcano.
21 September (H) Island of Hawaii 25 September (H) Island of Hawaii
Origin time: 11 29 24.1 Origin time: 03 50 23.1
Epicenter: 19.33 N., 155.20 W. Epicenter: 19.37 N., 155.08 W.
Depth: 10 km Depth: 9 km
Magnitude: 3.4 ML(H) Magni tude: 3.6 ML(H)
Intensity IIL: Volcano. Intensity IIIl: Hawaii Volcanoes National

Park, Hilo, Honomu, Volcano.
22 September (H) Island of Hawaii

Origin time: 07 59 37.6 27 September (H) Island of Hawaii
Epicenter: 19.35 N., 155.07 Ww. Origin time: 01 01 32.4
Depth: 9 km Epicenter: 19.54 N., 155.92 W.
Magnitude: ~ 5.7 wb(G), 4.8 MS(G), . - . Depth: 11 km

5.5 ML(H) Magnitude: 3.2 ML(H)

Intensity II1: Captain Cook, Kainaliu.
The press reported this earthquake was felt

over the whole island of Hawaii and was 27 September (H) Island of Hawaii

the most damaging since the November 29, Origin time: 15 35 45.5

1975 shock. According to the press several Epicenter: 19.33 N., 155.12 W.

hundred homes in the Hilo area were dam-— Depth: 10 km

aged and several businesses suffered Magnitude: 4.7 mb(G), 4.3 ML(H)

losses. Damage was reported heaviest in Intensity V: Hilo.

the Ainaka, Wainaku, and Wailuku Drive Intensity IV: Captain Cook, Honokaa,

neighborhoods of Hilo. There were no Kamuela, Kurtistown, Laupahoehoe, Mountain

reports of injuries. View, Ookala, Pahala, Papaikou, Volcano.

Intensity IIT: Kau District, Kohala Dis-

Intensity VI: Hilo area (many windows trict, Kona District, Papaaloa.

broke, water lines ruptured, dishes and
household effects broke, store merchandise 27 September (H) Island of Hawaii

damaged, some foundations damaged--press Origin time: 15 38 31.2
reports). Reeds Island (foundation and Epicenter: 19.33 N., 155.13 W.
fireplace damage to homes--press report). Depth: 9 km
Intensity V:  Glenwood, Hamakua, Honomu, Magnitude: 3.2 ML(H)
Kurtistown, Laupahoehoe, Mountain View, Intensity IV: Hilo.
Papaikou, Volcano. Intensity III: Glenwood, Kalapana, Volcano.

Intensity IV: Captain Cook, Honokaa, Kau
District, Ninole, Keaau, Naalehu, Ookala, 30 September (H) Island of Hawaii

Pahala, Waimea. Origin time: 00 02 26.3
Intensity I1I: Holualoa, Papaaloa, Kamuela, Epicenter: 19.37 N., 155.11 W.
Kona District, Kohala District, Paauhau. Depth: 8 km
Magnitude: 3.2 ML(H)
22 September (H) Island of Hawaii Intensity II: Hilo.
Origin time: 09 29 12.3
Epicenter: 19.35 N., 155.03 W. 6 October (H) Island of Hawaii
Depth: 9 km Origin time: 10 46 12.2
Magnitude: 4.8 mb(G), 4.3 ML(H) Epicenter: 19.33 N., 155.22 W.
Intensity IV: Hilo. Depth: 10 km
Intensity TIL: Glenwood, Mountain View, Puna Magni tude: 3.9 ML(H)
District, Volcano. Intensity IV: Keaau.
Intensity ITI: Hawaii Volcanoes National
22 September (H) Island of Hawaii Park, Papaikou, Volcano.
Origin time: 09 36 17.3
Epicenter: 19.35 N., 155.04 W, 9 October (H) Island of Hawaii
Depth: 8 km Origin time: 02 40 19.8
Magnitude: 3.2 ML(H) Epicenter: 19.33 N., 155.19 W,
Intensity III: Hilo, Puna District, Volcano. Depth: 10 km
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Hawaii-~Continued

Magnitude: 3.7 ML(H)
Intensity TII: Hilo.

October (H) Island of Hawaiil

Origin time: 01 59 25.8
Epicenter: 19.38 N., 155.25
Depth: 4 km

Magnitude: 3.0 ML(H)
Intensity 1I: Hilo.

October (H) Island of Hawaii

Origin time: 11 16 26.0
Epicenter: 19.44 N., 155.35
Depth: 8 km

Magnitude: 3.8 ML(H)

Intensity III: Hawaii Volcanoes
Park, Hilo, Keaau, Pohakuloa,

October (H) Island of Hawaii

Origin time: 12 58 51.0
Epicenter: 19.45 N., 155.36
Depth: 7 km

Magnitude: 3.1 ML(H)

Intensity II: Kilauea Military

October (H) Island of Hawaii

Origin time: 17 37 16.9
Epicenter: 19.91 N,, 155.18
Depth: 41 km

Magnitude: 4.0 ML(H)
Intensity IV: Kohala.

Intensity LfI: Hawaii Volcanoes

Park, Honomu, Mountainview.

October (H) Island of Hawaii

Origin time: 05 57 02.0
Epicenter: 19.32 N., 155.20
Depth: 10 km

Magnitude: 3.5 ML(H)

W.

National
Volcano.

National

W.

Intensity III: Papaikou, Puna areas, Vol-

cano.

October (H) Island of Hawaii

Origin time: 05 35 11.7
Epicenter: 19.88 N., 156.34
Depth: 0 km

Magnitude: 4,2 ML(H)

Intensity IV: Holualoa, Kona.

November (H) Island of Hawaii

Origin time: 04 09 51.6
Epicenter: 20.06 N., 155.64
Depth: 13 km

Magnitude: 3.0 ML(H)

Intensity III: Waimea.

November (H) Island of Hawaii

Origin time: 10 25 33,6
Epicenter: 19.36 N., 155.25
Depth: 11 km

Magnitude: 3.5 ML(H)

W.

W.

Ww.

Intensity III: Glenwood, Volcano.
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15 November (H) Island of Hawaii

Origin time: 14 13 00.9

Epicenter: 19.38 N., 155.24 W.

Depth: 4 km

Magnitude: 3.4 ML(H)

Intensity IV: Hawaii Volcanoes National
Park.

16 November (H) Island of Hawaii

Origin time: 09 54 29.5

Epicenter: 19.35 N., 155.23 W.
Depth: 1 km

Magnitude: 3.4 ML(H)

Intensity III: Hawaii Volcanoes National
" Park.

17 November (H) Island of Hawaii

Origin time: 16 11 59.5
Epicenter: 19.35 N., 155.22 W.
Depth: 10 km

Magnitude: 3.3 ML(H)

Pauahi Crater.

Intensity IV:
21 November (H) Island of Hawaii

Origin time: 07 29 38.0
Epicenter: 19.38 N., 155.24 W.
Depth: 3 km

Magnitude: 3.2 ML(H)

Intensity III: Hawaii Volcanoes National
Park, Hawaiian Volcano Observatory.

23 November (H) Island of Hawaii

Origin time: 16 41 34.0
Epicenter: 19.38 N., 155.25 W.
Depth: 4 km

Magnitude: 3.4 ML(H)

Intensity IV: Hawaii Volcanoes National
Park, Kilauea Military Camp, Volcano.
Intensity III: Hawaii Ocean View Estates.

23 November (H) Island of Hawaii

Origin time: 20 45 38.0
Epicenter: 19.36 N., 155.25 W.
Depth: 1 km

Magni tude: 3.5 ML(H)

Intensity IV:

25 November (H) Island of Hawaii

Origin time: 07 31 06.8
Epicenter: 19.40 N., 155.45 W,
Depth: 13 km

Magnitude: 3.5 ML(H)
Intensity IV: Volcano.

Intensity IIL: Hilo.

25 November (H) Island of Hawaii

Origin time: 10 50 01.9
Epicenter: 19.32 N., 155.19 W.
Depth: 9 km

Magnitude: 3.4 ML(H)

Intensity IV: Ainaloa, Hilo.

Hawaiian Volcano Observatory.



Hawaii--Continued

30 November (H) Island of Hawaii

Origin time: 10 55 47.9
Epicenter: 19.58 N., 155.98 W.
Depth: 11 km

Magnitude: 3.1 ML(H)

Intensity IV: Donkey Mill, Kealakekua.

30 November (H) Island of Hawaii

Origin time: 20 15 41.8
Epicenter: 19.39 N., 155.25 W,
Depth: 3 km

Magnitude: 3.0 ML(H)

Intensity IV: Hawaii Volcanoes National
Park, Hawaiian Volcano Observatory,
Keanakakoi, Volcano.

6 December (H) Island of Hawaiti

Origin time: Ol 32 27.2

Epicenter: 19.41 N., 155.47 W.

Depth: 11 km

Magnitude: 3.8 ML(H)

Intensity IV: Hawaiian Ocean View Estates,
Kona.

Intensity IIT: Volcano.

14 December (H) Island of Hawaii

Origin time: 03 44 03.1

Epicenter: 19.42 N., 155.41 W.

Depth: 11 km

Magnitude: 4.0 ML(H)

Intensity IV: Hawaiian Ocean View Estates,
Kona.

Intensity III: Hilo, Papaikou, Volcano.

16 December (H) Island of Hawaii

Origin time: 03 45 13.1
Epicenter: 19.35 N., 155.31 W,
Depth: 14 km

Magnitude: 3.6 ML(H)
Intensity IV: Glenwood.

28 December (H) Island of Hawaii

Origin time: 21 25 49.9
Epicenter: 19.30 N., 155.24 W,
Depth: 10 km

Magnitude: 3.1 ML(H)

Intensity ITI: Hilo.

Idaho

3 June (U) Southeastern Idaho

Origin time: 04 58 25.4
Epicenter: 42.51 N., 111.36 W,
Depth: 5 km

Magnitude: 3.7 ML(U)

Intensity IV: Georgetown.

Intensity III: Montpelier (telephone
report).
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Kansas

30 June (X) Northeastern Kansas

Origin time: 20 46 41.3
Epicenter: 39.94 N., 97.27 W.
Depth: 5 km

Magnitude: 3.3 mbLg(G)

Intensity VI:

Kansas—

Mahaska (foundation of a cinderblock
building cracked, plaster cracked and
fell in large amounts, small objects
broken, felt by many).

Intensity V:
Kansas=-

Haddam (few windows cracked, small
objects moved, hanging pictures swung,
felt by many).

Norka (few windows cracked, standing and
moving vehicles rocked slightly, small
objects and hanging pictures moved,
felt by many).

Morrowville (foundation of wood building
cracked, light furniture and small
objects moved, felt by several).

Intensity IV:
Kansas=--Cuba, Hollenberg, Washington.
Nebraska--Chester, Reynolds.

Intensity III:
Kansas—-Munden.

Intensity II:
Kansas--Belleville, Linn.

Kentucky

9 November (G) Northeastern Kentucky

Origin time: 21 29 59.1

Epicenter: 38,42 N., 82.88 W,
Depth: 10 km

Magnitude: 3.5 mbLg(S), 3.5 mbLg(V)

Felt in parts of Kentucky, Ohio, and West
Virginia.

Intensity V:
Kentucky=--

Flatwoods (few windows cracked; hanging
pictures swung; buildings creaked and
shook; windows