
United States Earthquakes, 1984 

By CARL W. STOVER 

This publication summarizes data for 
earthquakes that occurred in the 50 states 
and Puerto Rico during 1984. Descriptions 
of individual earthquakes include 
hypocenters, magnitudes, intensities, and 
damages. The report also contains results 
from regional networks and data recorded 
by strong-motion seismographs 

U.S. GEOLOGICAL SURVEY BULLETIN 1862 



DEPARTMENT OF THE INTERIOR 

DONALD PAUL HODEL, Secretary 

U.S. GEOLOGICAL SURVEY 

Dallas L. Peck, Director 

UNITED STATES GOVERNMENT PRINTING OFFICE: 1988 

For sale by the Superintendent of Documents, 
U.S. Government Printing Office 
Washington, D.C. 20402 

Any use of trade names is for descriptive purposes only and does not imply 
endorsement by the U.S. Geological Survey. 

Ubrary of Congress Cataloging-in-Publication Data 
Card number 75-640209 



Contributors 

Contributors to  this publication are listed below according lo the information furnished or service 

Hypocenters and magnitudes: 
John H. Minsch, U.S. Geological Survey, Denver, Colo. 
Robert Y. Koyanagi, Hawaiian Volcano Observatory, U.S. Geological Survey 

Intensities: 
Carl W.  Stover, I1.S. Geological Survey, Denver, Colo. 
Robert Y. Koya~lagi, Hawaiian Volcano Observatory, U.S. Geological Survey 

Network operations (by institution): 
Ciniveraity of California, Berkeley 
Hawaiian Volcano Observatory, U.S. Geological Survey 
Kansas Geological Survey, Lawrence 
Lan~o~it-Dolierty Geological Observatory, Colunlbia University, Palisades, N. Y. 
Los Ala~rlos National Laboratory, Los Alamos, N .  Mex. 
New Mexico Institute of Mining and Tecl~~lology, Socorro 
Oklalioma Geological Survey, Leonard 
St.  Louis Ilniversity, Missouri 
Universit,y of Nevada-Reno 
University of Utah, Salt Lake City 
Uliiversity of Wasliington, Seattle 
Virginia Polytechnic Institute and State University, Blacksburg 
11.53. Geological Survey, Socorro, N.  Mex. 
Weston Observatory, Boston College, Weston, Mass. 

Strong-motion seismograph data: 
Ronald L. Porcella arid Joseplline C. Switzer, U.S. Geological Survey, Melilo Park, Calif. 

Editorial assistance and manuscript preparations: 
Francis W. Baldwin, U.S. C;eological Survey, Denver, Colo. 
Lindie R. Brewer, U.S. Geological Survey, Denver, Colo. 





CONTENTS 

Introduction 1 
Discussion of tables 1 
Epicenter and isoseismal maps 1 
Magnitude arid intensity ratings 3 
Modified Mercalli intensity scale of 1931 5 
Collaborators 8 

Earthquake descriptions 10 
Alabama 10 
Alaska 10 
Arkansas 18 
California 18 
California-Off the coast 51 
Colorado 53 
Connecticut 54 
Delaware 54 
District of Colunlbia 55 
Georgia 55 
Hawaii 57 
Idaho 60 
Illinois 64 
Indiana 66 
Kansas 66 
Kentucky 66 
Maine 67 
Maryland 69 
Missouri 69 
Montana 69 
Nebraska 70 
Nevada 71 
New Jersey 73 
New Mexico 73 
New York 73 
North Carolina 74 
Ohio 74 
Oklahoma 74 
Oregon 75 
Pen~lsylvania 75 
Puerto Rico 81 
South Dakota 81 
Tennessee 82 
Texas 82 
Utah 82 
Vermont 83 
Virginia 83 
Washington 85 
West Virginia 86 
Wyoming 86 

Contents V 



Network operations 135 

Eastern Aleutian seismicity, 1984: by J.  J. Taber, M. A. Luckman, and S. Rosen 135 
Northern and central California earthquakes, 1984: by Robert A. IJhrharn~ner 135 
Seismicity and volcanic activity in Hawaii, 1984: by Robert Y. Koyanagi 138 
Kansas-Nebraska seismicity, 1984: by Greg M. Hildebrand and Don W. Steeples 140 
Central Mississippi Valley earthquakes, 1984: by W. Stauder, R .  Herrmann, J. Chulick, C. Finn, P. Leu, 

T. Shin, K. Rinderknecht, J. Mascarerras, H. Yepes, V John, and C. Carr 141 
Nevada and eastern C'alifornia earthquakes, 1984  by Ute Vetter 143 
New England earthquakes, 1984: by James P. McCaffrey, S.J. 146 
Seismicity of New Mexico, 1984: by Allari R.  Sanford, Lawrence Jaksha, and Dan Cash 148 
Seismic activity in north-central New Mexico, 1984: by Joyce J. Wolff and Daniel J. Cash 149 
Socorro, New Mexico area earthquakes, 1984: by Allan R. Sanford, Shirley Wade, Kevin King, and 

Lawrence Jaksha 150 
Oklalloma earthquakes, 1984: by James E. Lawson, Jr.,  and Kenneth V. Luza 151 
Southeastern TJnited States eartliquakes, 1984: by G.  A. Bollinger, Martin C. Chapman, and Mathew 

S. Sib01 153 
Utah earthquakes, 1984: by Ethan D. Brown 154 
Washington eartllquakes, 1984: by R. S. Ludwin, S. D. Malone, and R. S. C r o s s o ~ ~  157 

Miscellaneous activities 160 
Principal earthquakes of the World for 1984 160 

Strong-motion seismograph data: by Ronald L. Porcella and Josephine C. Switzer 162 
Introductiorl 162 
Accelerograpll da ta  163 

References cited 176 

Errata: United States earthquakes, 1983 (U.S. Geological Survey Bulletin. 1698) 178 

Tables 

I .  Sumnlary of United States earthquakes for 1984 94 
2. Probability of earthquake occurrence in northern and central Califor~lia 138 
3. M L  > 5 rarthquakes that occurred in northern and central California and adjoining areas during 

1984 138 
4. Kansas and Nebraska earthquakes 1984 140 
5. Earthquakes Iocat,ed by the Sleepy Hollow, Nebraska, seislr~ic network, 1984 141 
6. New Erlglarld eartliquakes, 1984, wit11 coda ~ r l a g ~ ~ i t u d e s  2 2.0 146 
7. Oklahoma earthquake catalog for 1984 153 
8. Soutl~easteril United States earthquake? in 1984 154 
9. SEUSSN earthquake statistics 1984 154 

10. Washington area hypoce~lters for events with rnag~iitudes > 2.7 158 
11. Principal earthquakes of the world during 1984 160 
12. Summary of U.S. accelerograph records recovered during 1984 164 

VI Contents 



Figures 

1. Earthquake epicenters in t'he collterniinous Unit,ed States for 1984 2 
2. Earthquake epicenters in Alaska for 1984 2 
3. Earthquake epicenters ill Hawaii for 1984 3 
4. Epicenters in the conterniirious {Jnited States for earthquakes with magnitudes 2 5.0 in 1984 4 
5. Epicenters in Alaska for earthquakes with magnitudes > 5.0 in 1984 4 
6. Epicenters in Hawaii for earthquakes with mag~iitudes 2 5.0 in 1984 5 
7. Eartliquakes iri tlle coiiteriiiiiious U ~ ~ i t e d  Stat,es that  were felt or caused damage in 1984 6 
8. Eart,llquakes i11 Alaska that  were felt or caused damage in 1984 6 
9. Eartliquakes in Hawaii t,hat were felt or caused damage in 1984 7 

10. Isoseisnial map for the souther11 Alaska earthquake of 14 August 1984, 01 02 08.4 UTC 14 
11. Isoseisnlal niap for tlie central California earthquake of 23 January 1984, 05 40 20.3 UTC 19 
12. Isoseisnial niap for the central California earthquake of 27 March 1984, 03 36 35.4 UTC 23 
13. Isoseismal map  for the Morgan Hill, California, earthquake of 24 April 1984, 21 15 19.0 UTC 25 
14. Photograph of damage t>o a home in Jackson Oaks subdivision of Morgan Hill, California 28 
15. Photograph of damage to  a home in Jacks011 Oaks subdivisioii of Morgan Hill, qalifornia 29 
16. Photograph of daniage to a chimney in Sali Martin, California 30 
17. Isoseismal map  for the Owens Valley, California, eartliquake of 23 Noverliber 1984, 18 08 25.5 UTC 48 

18. Isoseismal map  for the northern California earthquake of 10 Septerriber 1984, 03 14 10.1 UTC 52 
19. Isoseismal map  for the Wilmirigton, Delaware eartliquake of 19 January 1984, 23 03 34.0 UTC 55 
20. Isoseis~iial nlap for the northwestern Georgia eartliquake of 9 October 1984, 11 54 27.0 UTC 56 
21. Isoseismal lilap for the central Idaho eartliquake of 22 August 1984, 09 46 30.2 UTC 62 
22. Isoseis~nal map  for the ~outhwest~ern 111dia11a eartliquake of 28 July 1984, 23 39 27.4 UTC 65 
23. Isoseismal map for the British C:olumbia-Alberta, Caiiada border, earthquake of 11 February 1984, 

13 38 27.0 ITTC 68 
24. Isoseismal niap for the southeastern Pennsylvania earthquake of 23 April 1984, 01  36 00.1 UTC 76 
25. Isoseismal niap for the Cunningham, Virginia, earthquake of 17 August 1984, 18 05 46.9 UTC 84 
26. Isoseis~nal ninp for the nortlieastern Wyolrlilig eartliquake of 29 May 1984, 20 18 32.6 UTC 87 
27. Isoseisriial map for the northeastern Wyoming eartliquake of 8 Septerilber 1984, 00 59 31.1 UTC 88 
28. Isoseismal niap for the eastern Wyoniing earthquake of 18 October 1984, 15 30 23.0 UTC 89 
29. Seis~iiicit,y recorded by the Sllu~nagin Islalid seisniic network frorn January 1 to December 30, 1984 136 

30. Cross sect,iori of seismicity projected alollg tlie line A-A' in figure 29 137 
31. The Sliuniagi~i seismic network, Alaska, during 1984 138 
32. Nortliern and ceritral Califorrlia seisn1icit.y during 1984 138 
33. Seisrriograph s ta t io~is  for the Island of Hawaii during 1984 139 
34. Earthquakes ill Hawaii during 1984 (0-60 kilorileters depths, M > 3.5) 139 
35. Southeastern Hawaii Island eart,liquakes (M > 1.5) during 1984 139 
36. Seisnlograpli stations in Kansas and Nebraska irl January 1984 140 
37. Microeartliquakes located by tlie Kansas-Nebraska seismograpll network between August 1977 arid 

December 1984 141 
38. Central Mississippi Valley earthquakes during 1984 within a 4" x 5" region centered a t  36.5"N., 

89.5"W. 142 
39. Central Mississippi Valley earthquakes during 1984 within a 1.5" x 1.5" region centered a t  36.25I1N., 

89.75"W. 142 
40. <:ent.ral Mississippi Valley eartl~quakes during 1984 ill the same region a.s figure 38, scaled by focal 

depth 143 
41. Central Mississippi Valley earthquakes during 1984 ill the salne region as figure 39, scaled by focal 

depth 143 
42. The Nevada-eastern California network during 1984 144 
43. Seisrrlicity of t.he Nevada-easterr1 California. area during 1984 144 

Contents VII 



44. Manlmoth Lakes, California, area earthquakes during 1984 145 
45. Earthquakes in the Nevada-eastern California area with magnitude 2 3.5 146 
46. Northeastern United States earthquakes during 1984 147 
47. Earthquakes in New Mexico during 1984 148 
48. Seismicity of north-central New Mexico during 1984 149 
49. Seismicity of the Socorro, New Mexico, area during 1984 150 
50. Distribution of focal depths for the 103 earthquakes plotted in figure 49 150 
51. Active seisinograph stations in Oklalioma for 1984 152 
52. Distribution of Oklahoma earthquakes for 1984 152 
53. Southeastern United States eartl~quakes during 1984 153 
54. Southeastern United States seismic network stations during 1984 154 
55. Earthquake statistics for the southeastern United States during 1984 154 
56. University of Utah seismograph statioil network during 1984 155 
57. lJtah and adjacent areas earthquakes during 1984 156 
58. Earthquakes in Washington and northern Oregon during 1984 158 

VIII Contents 



United States Earthquakes, 1984 

By Carl W. Stover, Editor 

Introduction 

This publicatlion describes all earthquakes t,hat 
were reported felt, in the liriited States and nearby ter- 
ritories in 1984. It,s purpose is to provide a continu- 
ous history of U.S. earthquakes to  be used in estirnat- 
irig areal seismic risk, d e s i g ~ i i ~ ~ g  earthquake-resistant 
structures, and answering inquiries from scientists, en- 
gineers, and tlie public. 

The U.S. Geological Survey/National Earthquake 
Information Center (USGS/NEIC) collects intensity in- 
formation primarily by mailing questionnaires, "Earth- 
quake Reportn forms, to postmasters and other pub- 
lic institutions (police departments and/or fire depart)- 
ments) in the earthquake area. Completed question- 
naires are returned to  the USGS, where they are evalu- 
ated and intensities are assigned. For damaging earth- 
quakes, the questionnaires are supplemented by USGS 
field investigations. The USGS/NEIC publishes prelim- 
inary maximum intensity da ta  for United States earth- 
quakes in the  Preliminary Determination oj Epicenters, 
Monthly Listing (PDE) (for example, Irby and others, 
1982). The latest and most, complete information is 
published with maps, diagrams, and photographs in 
United States Earthquakes (now published as a USGS 
Bulletin), issued annually since 1928. Copies of issues 
prior to  1982 can be obtained from the Open-File Ser- 
vices Sect,ion (OFSS),  Distribution Branch, U.S. Ge- 
ological Survey, Box 25425, Federal Center, Denver, 
Colo. 80225. 

This publicat,io~i is conlposed of four major sec- 
t.ions: "Eart,hquake Descript.ionsln which includes a. 
suninlary of niacroseisniic dat,a reported for each earth- 
quake and a cliro~iological list of eart.liqunkes by State 
(table I ) ;  "Net,work Operations," which sumn~nrizes 
tlie results fro111 local seia~nic networks; "Miscellaneous 
Activities," whiclr contains in for ma tion on principal 
earthquakes of the world (table 11); and "Strong- 
Motion Seismograph Datan (table 12). The illtensity 
and macroseisnlic da ta  in "Earthquake Descriptions" 
are compiled from questionnaire canvasses (see previ- 
ous paragraph), newspaper articles, and reports pre- 
pared by other government organizations, State i~ist~i- 
tutions, local organizations, and individuals. Each de- 

scription includes date,  hypocenter, the source of tlie 
llypocenter conlputation, magnitude, maximum inten- 
sity (Modified Mercalli), and/or macroseismic effects 
reported by localities tha.t felt the earthquake. 

DlSCUSSlON OF TABLES 

The earthquake parameters in tables 1 and 11 in- 
clude date,  origin time, hypocenter (epicenter and fo- 
cal depth),  and magnitude. Table 1 also contains the 
maximum observed Modified Mercalli (MM) intensity. 
The  origin time and date are listed in Universal Coor- 
dinated Time (UTC).  The epicenters were taken prin- 
cipally from those published in the USGS Preliminary 
Determznation of Epicenters, Monthly Listings. These 
data  have been updated and new data  added from sub- 
sequent publications of universities or  State agencies 
who operate seismic networks. The accuracy of the 
epicenters is t ha t  claimed by the institution supplying 
the hypocenter and is not necessarily the accuracy indi- 
cated by the number of decimals listed. The epicenters 
located by the USGS/NEIC have a varying degree of ac- 
curacy, usually two-tenths of a degree or less. See Pre- 
limznary Determination of Epicenters, Monthly Listing, 
for an explanation of the accuracy of USGS hypocen- 
ters. Depths are listed to the nearest kilometer. 

Magnitudes listed in the tables were furnished by 
cooperating institutiol~s o r  determined by the USGS. 
The computational sources are indicated by letter codes 
identified in headnotes 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. Figures 4-6 show only 
these earthquakes that  had computed magnitudes of 
5.0 or larger. Each earthquake epicenter is indicated 
by a a~nal l  circle or square. 
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Figure 1. Earthquake epicenters in the conterminous United States for 1984 (from table 1) 
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MAGNITUDE AND INTENSITY RATINGS 

Figure 3. Earthquake epicenters in Hawaii for 1984 
(from table 1). 

Figures 7-0 are maps showing the maximum inten- 
sity of earthquakes in the coriterminous United States, 
Alaska, and Hawaii. Maximun~ intensities are repre- 
sented by Arabic ~lunlerals a t  the epicentral locations. 
Earthquakes of intensit.y I-IV are represented by solid 
circles. 

The USGS/NEIC coordina.t,es the collection of all 
types of earthquake infor~nat~ion,  witli the special ob- 
jective of correlating instrumentally det,ermined earth- 
quake 1oca.tions witli ~ ion i~ i s t ru~ l i e~ i t~a l  locations indi- 
cated by intensity data.  This correlation is achieved 
through regional investiga.tions of earthquakes by local 
organizations and the USGS. Primary data  are gath- 
ered by a mail canvass of the  epicentral area using ques- 
tionnaire cards. A field survey is usually carried out for 
damaging events. When returned and analyzed, this 
information is used to  prepare isoseismal maps which 
show the areal pattern of intensity associated with in- 
dividual earthquakes. 

The selection of earthquakes for isoseismal maps 
(shown in the Earthquake Descriptions) is governed 
largely by tlie size of the  area affected. This means 
t h a t  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 
a t  sampled localities. Isoseismal contours are a gener- 
alizatioli of intensity da ta  and are extrapolated ill re- 
gions tha t  have few observations. The isoseis~nals d o  
not account for each intensity observation since they 
are drawn to show the general patterns a t  a level of 
intensity or range of intensities. 

Magnitude, a measure of the "sizen of an earth- 
quake, is related to  tlie energy release at  the focus of 
an earthquake. Although the magnitude scale has nei- 
ther "topn nor "bottomn values, tlie highest ever calcu- 
lated was greater than 9.0 and tlie lowest was about 
-3.0. On this logarithmic scale, a magnitude 6.0 shallow- 
focus earthquake represents elastic-wave energy about 
30 t i ~ n e s  greater than that  generated by a magnitude 
5.0 earthquake, 900 times greater than that  of a mag- 
nitude 4.0 shock, and so forth. Many factors enter 
into the  determination of earthquake magnitude, in- 
cluding eartliquake focal depth, frequency content of 
the sampled energy, and tlie earthquake radiation pat- 
tern. Magnitude values calculated by the USGS are 
based 011 the followilig five for~~iulas :  

Surface Wave M a g i ~ z t u d e  

M.v .= log (A/T)  4 1.W log D + 3.3, (1) 

as adopted by t 11e l ~ i t r r ~ ~ n t i o ~ ~ a l  Association of Seis- 
mology and Plivs~cs of the Eart11's Interior (IASPEI) 
Bath,  (19GO), p. 153. u l ~ e r e  A is tlie maxinlum verti- 
cal surface-wave gl.ou11d arnplit,ude, in micrometers; T 
is the period, ill secollds, and 18 5 T < 22; and D 
is tlie distance in geoce~~tr ic  degrees ( s t a t i o ~ ~  to  epicen- 
ter ) ,  and 20" < D 5 160". N o  depth correction is made 
for depth less than 50 km,  and 110 Ms nlagnitudes are 
computed for depths greater than 50 k ~ n .  

Body Wave Moqnztude 

as defined by Gutenberg and Richter (1956), except 
tha t  T, the period in seconds, is restricted to  0.1 5 T 
< 3.0, and A, the ground amplitude in micrometers, is 
not necessarily the maximum of the P-wave group. Q 
is a function of distance D and depth h, where D _> 5". 

Local Magnitude 

M L  = log A - log Ao, (3) 

as defined by Richter (1958, p. 340), where A is the  
maximum trace amplitude in millimeters, written by 
a Wood-Anderson torsion seismometer, and log A0 
is a standard value as a function of distance, where 
the distance is 5 600 km. Values of M L  are also 
calculated from other seismometers by conversion of 
recorded ground motion t o  the expected response of 
the torsion seismometer. ML magnitudes are listed for 
events with depths less than 70 kilometers. 
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Figure 5. Epicenters in Alaska for earthquakes with magrlitudes > 5.0 in 1984 
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Figure 6. Epicenters in Hawaii for earthquakes 
with magnitudes 2 5.0 in 1984. 

Local Magnitude 

M, = 3.75 + 0.90(log D) + log (A/T) 

as proposed by Nuttli (1973) for Kor t l~  America east 
of the Rocky Mountains, where A/T is expressed in 
micromet,ers per second, calculat.ed from the vertical- 
colnponerrt 1-second Lg waves, and D is the distance in 
geocentric degrees. 

Moment Magnitude 

M,,, = 2/3 log M,, - 10.7 (5) 

as defined by Hanks and Kanamori (1979), where M,, 
is the seismic nloment in dyne-cn~. 

Other types of magnitudes computed by other or- 
ganiza t ions or uriiversit ies are also listed in this pub- 
lication. These are defined in the following two para- 
graphs. 

MD designates duration or coda length mag- 
nitude. MD is usually computed from the differ- 
ence, in seconds, between Ptlr or Pg-wave arrival time 
and the time the final coda amplitude decreases to 
the background-noise amplitude. Duration magnitude 
scales are normally adjusted to  agree with ML or M, 
estimat,es so that  resulting ~llagnitudes are compatible. 
Thus, the Mn formulas vary for different geographic 
regions and seisnlograpl~ systems. 

S o n ~ e  seisn~ograpl~ network operat.ors det.erniine ;I 

magnitude formula for their specific network ba.sed on 
;I c o l ~ ~ l ~ a r i s o n  of t.l~eir con~put.ed lliagnitude values wit l r  
mngr~it,r~des publisl~ed f ron~  o t l~e r  sources; sucl~  a.s t l ~ e  
I'SGS. These values are usually comparecl witall m,,, 
ML, or M,, maglritudes. In this bulleti~i tliese types 
of ~~ragn i tudes  will be designated as m ,  for body wave 
magnitudes (m,,) and Mx for local magnitudes (ML 
or M,,). 

Int,ensity, as applied to  earthquakes, represents a 
quantit,y determined from the  effect,^ on people, nlall- 
made structures, and the Earth's surface (landslides, 
ground fissures, etc.). Intensities are assigned accord- 
ing to  the descriptions listed 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 ares  will have 
different intensities at  different localities, owing t.o the 
distance from the focus of the earthquake, t.ype of fo- 
cal mechanism, local geological conditions, structural 
design of buildings, and the earthquake 111agnitude. 

T l ~ e  text of this publicatiori gives the int,ensit.y a t  
locations where an earthquake was reported felt and 
summaries of the strongest effects. Each earthquake is 
further characterized by its maximum intensity, which 
is given in the text and in table 1. The word 'FELT" 
i r ~  the maxi~num int,ensity columns of table 1 indicates 
tha t  only rr~inimal or sketchy information was available. 
This does not imply that  the earthquake was felt, at a 
low intensity level, but indicates tha t  the available data 
were ]rot, sufficient for assig~iing an intensity value. 

Al t l~ougl~ t,he Modified Mercalli Intensity Scale is 
in many instances illadequate for present-day require- 
ments, the scale has been the guide used by the USGS 
and will continue t,o be so until a new scale has been 
devised and has accepta~ice in the engineering and seis- 
mological con11nunitie5. 

MODIFIED MERCALLI INTENSITY 
SCALE OF 1931 

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

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

IntenSlty I - I V  

5 lntenslty V 

6 lntenrlty VI 

Figure 8. Earthquakes in Alaska that were felt or caused damage in 1984. The intensities denote 
maximum observed int,ensity plotted at. the epicenter. 

6 U.S. Earthquakes, 1984 



Figure 9. Earthquakes in Hawaii tha t  were felt 
or caused damage in 1984. The intensities denote 
maximum observed intensity plotted a t  the epi- 
center. 

11-Felt indoors by few, especially on upper floors. or 
by sensitive or nervous persons. Also, as in grade 1, but 
often n ~ o r e  noticeably. sonlet imes lianging objects niay 
swing, especially wlie~i delicat.ely suspended; sonletinlee 
trees, structures, Ilquids, bodies of water, may sway, 
doors may swing very slowly; sometimes birds, animals. 
reported uneasy or disturbed; soliietiliies dizziness or 
nausea experiel~ced. 

111-Felt indoors by several, ~notiori usually rapid vi- 
bration. Sonletili~es not recognized to  be an earthquake 
at first. Duratioli eetinlated in some cases. Vibration 
like that  due t.o passing of light or lightly loaded trucks, 
or lieavy trucks some distalice away. Hanging objects 
niay swing slightly. Movements may be appreciable on 
upper levels of tall structures. Rocked standing lnotor 
cars slightly. 

IV-Felt indoors by many, outdoors by few. Awak- 
ened few, especially light sleepers. Frightened no one, 
u~lless apprehensive from previous experience. Vibra- 
tion like tha t  due t o  passing of lieavy or heavily loaded 
trucks. Sensation like heavy body striking building or 
falling of heavy 0bject.s inside. Rattling of dishes, win- 
dows, doors; glassware and crockery clink and clash. 
Creaking of walls, frame, especially in the upper range 

of this grade. Hanging objects swung, in numerous 
instances. Disturbed liquids in open vessels slightly. 
Rocked standing motor cars noticeably. 

V-Felt, indoors by practically all, outdoors by many 
or most: outdoors direction estimated. Awakened 
many, or most.. Frightened few-slight excitement, a few 

ran outdoors. Buildings trembled throughout. Broke 
dislies, glassware, to some extent. Cracked windows-in 
some cases, but  not generally. Overturned vases, small 
or unstable objects, in niany instances, with occasional 
fall. Hanging objects, doors, swing generally or co~i-  
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 lat-  
ter to slight extent. Spilled liquids in small amounts 
from well-filled open containers. Trees, bushes, shaken 
slightly. 

VI-Felt by all, indoors and outdoors. Frightened 
Illany, excitemelit general, some alarm, many ran out- 
doors. Awakened all. Persons made t,o move un- 
steadily. Trees, bushes, shaken slightly to modera.tely. 
Liquid set in strong motion. Small bells rang-church, 
chapel, school, etc. Damage slight in poorly built 
buildings. Fall of plaster in small amount. Cracked 
plaster son~ewhat ,  especially fine cracks in chimneys 
in some instances. Broke dishes, glassware, in con- 
siderable quantity, also some windows. Fall of knick- 
knacks, books, pictures. Overturned furniture in many 
instances. Moved furnishings of moderately heavy kind. 

VII-Friglit.ened all-general alarm, all ran outdoors. 
Some, or niany, found it difficult t o  stand. Noticed by 
persons driving motor cars. Trees and bushes sllakel~ 
moderat,ely to  strongly. Waves 011 ponds, lakes, and 
ru1111i1ig water. Water t.urbid from niud stirred up. 111- 
caving t,o some extent, of sand or gravel streani banks. 
Rang la.rge cliurcl~ bells, etc. Suspe~rded objects made 
t,o quiver. Damage negligible in buildings of good 
design and construction, slight to  moderate in well- 
built ordinary buildiligs, considerable in poorly built 
or badly designed buildings, a.dobe liouses, old walls 
(especially wltere laid up  witliout  nort tar), spires, et,c. 
Cracked chimneys to considerable extent, walls to  some 
extent. Fall of plaster in considerable t o  large amount, 
also sollie st,ucco. Broke numerous windows, furniture 
t.o some extent. Shook down loosened brickwork and 
tiles. Broke weak chimneys a t  the roof-line (sometimes 
daniaging roofs). Fall of cornices from towers and high 
buildings. Dislodged bricks and stones. Overturned 
lieavy furriiture, with damage from breaking. Daxnage 
considerable to  concrete irrigation ditches. 

VIII-Fright general-alarm approaclies panic. Dis- 
turbed persons driving motor cars. Trees sl~aken 
strongly-branches, trunks, broken off, especially palm 
trees. Ejected sand and mud in small amounts. 
Changes: temporary, permanent; in flow of springs and 
wells; dry wells renewed flow; in temperature of spring 
and well wat,ers. Damage slight in structures (brick) 
built especially to  withstand earthquakes. Consider- 
able in ordinary substant,ial buildings, partial collapse: 
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racked, tumbled down, wooden houses in some cases; 
threw out panel walls iii frame structures, broke off de- 
cayed piling. Fall of walls. Cracked, broke, solid stone 
walls serjously. Wet ground to some extent, also ground 
on steep slopes. Twisting, fall, of chimneys, columns, 
monuments, also factory stacks, towers. Moved con- 
spicuously, overturned, very heavy furniture. 

M-Panic  general. Cracked ground conspicuously. 
Damage considerable in (masonry) structures built es- 
pecially to  withstand eartliquakes: Threw out of plumb 
some wood-frame houses built especially to  withstand 
earthquakes; great in substantial (masonry) buildings, 
sonie collapse in large part; or wholly shifted frame 
buildings off foundations, ra.cked frames; serious to 
reservoirs; underground pipes sometimes broken. 

X-Cracked ground, especially when loose and wet, up  
t o  widths of several inches; fissures u p  to  a yard in 
width ran parallel t o  canal and stream banks. Land- 
slides considerable from river banks and st.eep coasts. 
Shifted sand and mud horizontally on beaches and flat 
land. Changed level of wat,er in wells. Threw water 
on banks of canals, lakes, rivers, etc. Damage seri- 
ous to  dams,  dikes, embankments. Severe to  well-built, 
wooden structures and bridges, some destroyed. De- 
veloped daligerous cracks in excellent brick walls. De- 
stroyed most masonry and frame structures, also tlieir 
foundatioiis. Bent railroad rails slightly. Tore apart ,  
or crushed endwise, pipe lines buried in earth. Operr 
cracks and broad wavy folds ill cenielit pave~ne~ i t s  and 
aspllalt road surfaces. 

XI-Disturba~ices in grou~id many and widespread 
varying with ground material. Broad fissures, earth 
slu~iips,  and land slips in soft, wet ground. Ejected 
water in large amounts charged with sand and mud. 
Caused sea-waves ("tidal" waves) of significant magni- 
dude. Da~llage severe to  wood-frame structures, espe- 
cially near sllock centers. Great to dams, dikes, eni- 
ballkments often for long distances. Few, if any (ma- 
sonry) structures remained standing. Destroyed large 
well-built bridges by the  wrecking of supporting piers, 
o r  pillars. Affected yielding wooden bridges less. B e ~ t  
railroad rails greatly, and thrust, them endwise. P u t  
pipe lines buried in earth completely out of service. 

XII-Damage total-practically all works of construc- 
tion damaged greatly or destroyed. Disturbances in 
ground great and varied, numerous shearing cracks. 
Landslides, falls of rock of significant character, s lun ly  
ing of river banks, etc., numerous and extensive. 
Wrenched loose, tore off, large rock masses. Fault slips 
in firm rock, with notable horizontal and vertical off- 
set displacements. Water channels, surface and un- 
derground, disturbed and modified greatly. Dammed 
lakes, produced waterfalls, deflected rivers, etc. Waves 

seen on ground surfaces (actually seen, probably, ill 
some cases). Distorted lines of sight. 

COLLABORATORS 

Active cooperation in earthquake investigations in 
the United States is provided by several seismological 
collaborators. The following served as collaborators to  
the USGS during 1984: 

Alaska.-Staff of NOAA-Alaska Tsunalrii Warning Cen- 
ter, Palmer. 

California (northern).-Bruce A .  Bolt and Robert A. 
Uhrhammer, University of California, Berkeley. 

California (southern).-Clarence R. Allen and L. K. 
Hutton,  California Institute of Technology, Pasa- 
dena. 

Canada-Staff of Seismological Service, Geological Sur- 
vey of Canada,  Ottawa and Staff of Pacific Geo- 
science Centre, Sidney, British Columbia. 

Connecticut.-Robert Miller, University of Connecticut, 
Groton. 

Delaware.-Kenneth D. Woodruff, tTniversity of Dela- 
ware, Newark. 

Florida arid Georgia.-Leland T. Long, Georgia Insti- 
tute of Technology, Atianta. 

Hawaii.-Robert Y. Koyanagi, U.S. Geological Survey, 
Hawaiian Volcano Observatory, Hawaii National 
Park. 

Idaho.-James K. Applegate, Boise State TJr~iversit~y, 
Boise. 

Indiana.-Gary L. Parlis, Department of Geology, Iridi- 
ana  University, Bloomington. 

Iowa.-J. P. Kopp, Loras College, Dubuque. 
Kansas.-Don W. Steeples, Kansas Geological Survey, 

Lawrence. 
Kelitucky.-Ronald L. Street, University of Kentucky, 

Lexington. 
Missouri, Illinois, Arkansas area.- Ot,to Nuttli and 

Robert B. Herrrriann, Saint Louis University, Saint 
Louis. 

Montana.-Anthony Qaniar, llniversity of Montana, 
Missoula. 

Nevada.-Ute R. Vetter, University of Nevada, Reno. 
New England.-James P. McC'affrey, S. J., Boston Col- 

lege, Weston, Mass. 
New York.-Lynn R .  Sykes, Laniont-Dolierty Geological 

Observatory, Palisades, N.Y.  
Ohio.-William R. O t t ,  S. J . ,  John Carroll University, 

Cleveland. 
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Earthquake Descriptions 

This section lists alphabetically by State (and 
Puerto Rico) all 1984 earthquakes that were reported 
felt. The origin time of each earthquake is given in 
Universal Coordinated Time (UTC) . Time is expressed 
continuously from midnight, to midnight, or O to 24 
hours. 

Sources of noninstrunlental information (macro- 
seisnlic data) ill tliis publicatioli include questiolinaire 
canvasses conducted by the USGS, newspaper arti- 
cles, bulletills of the Seismological Society of Amer- 
ica, and special earthquake reports of other orga- 
nizations. Instrumental data are provided by tlie 
USGS/National Earthquake Information Center, other 
government. agencies, and universities that  operate seis- 
mic networks. 

Roman numerals in tlie earthquake descriptiolls re- 
fer to the Modified Mercalli Intensity Scale of 1931 (see 
above), which gives about equal weight, to thedistur- 
bance of inanilllate objects and to reactions of people. 
Where more than one degree of intensity is reported 
from a town, the town is assigned the highest, inten- 
sity reported. All earthquake quest+ioniiaires or press 
reports that contain only rninilnal information, with- 
out enough detail from which to assign an intensity, 
are listed as "FELT." 

[The following codes are used to indicate sources 
for hypocenters, magnitudes, intensities and/or felt 
data: (BK) University of California, Berkeley; ( B U )  
Montana Bureau of Mines and Geology, Butte; (DE) 
Delaware Geological Survey, Newark; (EN)  Depart- 
ment of Energy, Washington, D.C.; ( E P )  Geophysics 
Division, Geological Survey of Canada, Ottawa, On- 
tario; ( G M )  U.S. Geological Survey, Menlo Park, 
Calif.; (GS)  U.S. Geological Survey, Golden, Colo.; 
(HV) Hawaiian Volcalio Observatory, U.S. Geological 
Survey, Hawaii National Park; ( IU)  Indiana Univer- 
sity, Bloomington; (LA) Los Alamos National Labo- 
ratory, New Mexico; (LD) Lamont-Doherty Geologi- 
cal Observatory, Palisades, N.Y.; (MI )  University of 
Michigan, Ann Arbor; (NM) New Mexico Institute of 
Mining and Technology, Socorro: ( 0 s )  Oregon State 
University, Corvallis; ( P G )  Pacific Geoscience Centre, 

Sydl~ey, B.C., Canada; (PM) Alaska Palmer Observa- 
tory, N O A  A ,  Palmer, Alaska; ( P S )  California Institute 
of Teclinology, Pasadena; (RN) University of Nevada, 
Reno; (SL)  St. Louis University, St. Louis, Mo.; ( T C )  
Teii~iessee Earthquake Inforlnation Center, Memphis; 
(TU) Oklahoma Geological Survey, Leonard; ( U U )  
Uliiversity of Utah, Salt Lake City; (VP) Virginia 
Polyteclillic Institute and State University, Blacksburg; 
(WA) University of Washingtoll, Seattle; (WO) We- 
ston Observatory, Westoli, Mass. Nornlal depth = 33 
km. 

A L A S K A  

S J a n u a r y  (GS)  S o u t h e r n  Alaska 
Origin time: 11 40 09.1 
Epicenter: 61.738N., 149.943W. 
Depth: 62 km 
Magnitude: 3.8mr,(GS), 3.6ML(PM) 
Intensity 111: Anchorage (press report), Palmer (PM). 

8 January (GS)  Sou theas t e rn  Alaska 
Origin time: 03 36 43.4 
Epicenter: 59.254N., 136.05751.'. 
Depth: 15 km 
Magnitude: 3.8mr,(GS), 4.3ML(PM) 
Felt: Haines (PM). 
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Okla11oma.-James E. Lawson, Jr., Oklahonia Geologi- 
cal Survey, Leonard. 

Oregon.-Randy Jacobson, Oregon State University, 
Corvallis. 

Pen11sy1vania.-Benjaniin F Howell, Jr. a.nd S11eltpon 
Alexander, Pennsylvania State University, Univer- 
sity Park. 

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

Tennessee.-Arch C. Johnston, Tennessee Earthquake 
Information Center, Memphis. 

Texas.-W. D. Penni~igt~on, [Jniversity of Texas, Austin. 
Utah.-W. J .  Arabasz, Universit.~ of Utah, Salt Lake 

City. 
Virginia.-G. A.  Bollinger, Virginia Polyteclinic Insti- 

tute arid State University, Blacksburg. 
Washington.-Robert S. Crosson, University of Wash- 

ington, Seattle. 
Wyoming.-R. A. Hutchinson, National Park Service, 

Yellowstone National Park. 
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12 January (GS) Southern Alaska 
Origin time: 01 18 50.2 
Epicenter: 61.764N., 154.265W. 
Depth: Normal 
Magnitude: 3.3ML (PM) 
Intensity 111: Palmer (PM). 

14 January (GS) Southern Alaska 
Origin time: 11 44 24.8 
Epicenter: 59.883N., 153.293W. 
Depth: 142 km 
Magnitude: 4.8ml,(GS) 
Intensity 111: Homer. 

23 January (GS) Fox Islands, Aleutian Islands 
Origin time: 22 06 06.5 
Epicenter: 53.287N., 169.639W. 
Depth: 103 km 
Magnitude: 5.3mr,(GS) 
Intensity 111: Nikolski (PM).  

27 January (GS) Alaska Peninsula 
Origin time: 10 00 08.6 
Epicenter: 56.169N., 158.807W. 
Depth: Normal 
Magnitude: 4.1mr,(GS), 4.1ML(PM) 
Intensity IV: Chigriik (PM). 

3 February (GS) Southern Alaska 
Origin time: 23 17 15.2 
Epicenter: 62.109N., 150.942W. 
Depth: 72 km 
Magnitude: 4.lml,(GS) 
Felt: Anchorage, Big Lake, and Wasilla (press report). 

6 February (GS) Southern Alaska 
Origin time: 07 16 31.2 
Epicenter: 61.983N., 148.877W. 
Depth: 18 km 
Magnitude: 3.3ML (PM) 
Felt: Anchorage and Palnier areas (PM) 

6 February (GS) Southern Alaska 
Origin t i~ne :  07 48 17.3 
Epicenter: 62.988N., 150.739W. 
Depth: 120 kni 
Magnitude: 4.4mr,(GS) 
Intensity 11-111: Anchorage to Talkeetna (PM). 

6 February (GS) Central Alaska 
Origin time: 12 15 35.3 
Epicenter: 64.944N., 149.01 1 W. 
Depth: Normal 

Magnitude: None computed. 
Felt: Fairbanks (PM). 

10 February (GS) Southern Alaska 
Origin time: 22 17 44.4 
Epicenter: 61.515N., 146.329W. 
Depth: Normal 
Magnitude: 3.0ML (PM) 
Felt: Palmer (PM). 

14 February (GS) Kenai Peninsula 
Origin time: 18 17 24.4 
Epicenter: 59.721N., 150.319W. 
Depth: Normal 
Magnitude: 3.3ML (PM) 
Intensity 111: Homer. 

22 February (GS) Central Alaska 
Origin time: 16 04 40.8 
Epicenter: 65.032N., 150.744%'. 
Depth: Nornial 
Magnitude: 4.3 ML (PM) 
Felt: Maniey Hot Springs (PM). 

24 February (GS) Southern Alaska 
Origin time: 06 47 04.3 
Epicenter: 60.393N., 153.106W. 
Depth: 140 km 
Magnitude: 4.3ml,(GS) 
Intensity 111: Homer. 

26 February (GS) Southern Alaska 
Origin time: 11 23 26.6 
Epicenter: 61.376N., 149.751W. 
Depth: 43 km 
Magnitude: 3.9m(,(GS), 3.6ML(PM) 
Intensity IV: Skwentna. 
Intensity 111: Anchorage, Eagle River (press report). 

27 February (GS) Southern Alaska 
Origin tirne: 03 12 21.6 
Epicenter: 59.747N., 152.450W. 
Depth: 104 krn 
Magnitude: None computed. 
Felt: Homer (PM). 

7 March (GS) Southern Alaska 
Origin time: 02 35 56.2 
Epicenter: 61.059N., 148.556W. 
Depth: Normal 
Magnitude: 3.5ML (PM) 
Intensity 11: Anchorage and Palmer (PM).  
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14 March (GS) Southern Alaska 
Origin time: 20 32 52.4 
Epicenter: 61.703N., 149.859W. 
Depth: 67 km 
Magnitude: 4.8mi,(GS), 4.5ML (PM) 
Intensity IV: Eagle River, Fort Richardson, Palmer 
(PM),  Skwentna, Sutton (PM),  Wasilla (PM),  Willow. 
Intensity 111: Anchorage, Anchorage International 
Airport, Chugiak, Cooper Landing, Moose Pass, and 
Spenard. 

Depth: 74 km 
Magnitude: None computed. 
Intensity 11: Anchorage and Pa ln~er  (PM) 

23 April (GS) Central Alaska 
Origin time: 0 1  42 36.3 
Epicenter: 65.182N., 146.945W. 
Depth: 15 krr~ 
Magnitude: 4 . 2 M ~  (PM)  
Felt: Ester and Fairbanks (PM). 

Felt: Talkeetna. 23 April (GS) Central Alaska 

23 March (GS) Southern Alaska 
Origin time: 08 38 05.8 
Epicenter: 58.978N., 154.153W. 
Depth: 119 kin 
Magnitude: 5.3m,,(GS) 
Intensity IV: Homer, Larsen Bay, Naknek, Portlock 

(PM) 
Intensity 111: Akhiok, Anchorage, Moose Pass, Port 
Lions, arid Seldovia. 
Intensity 11: Anchorage Interriational Airport, Kodiak 

(PM). 
Felt: Anchor Point. 

15 April (GS) Southern Alaska 
Origin time: 16 59 34.1 
Epicenter: 60.681N., 148.542W. 
Depth: 63 km 
Magnitude: 3.8rnl,(GS), 3 . 9 M ~  (PM) 
Felt: Anchorage (PM).  

15 April (GS) Southern Alaska 
Origin tinle: 20 05 00.1 
Epicenter: 59.610N., 152.775W. 
Depth: 97 km 
Magnitude: 4.0ml,(GS) 
Felt: Homer. 

18 April (GS) Southern Alaska 
Origin time: 19 31 28.7 
Epicenter: 60.833N., 152.067W. 
Depth: 95 km 
Magnitude: 5.lmi,(GS) , , 

Intensity IV: Kasilof, Moose Pass, Ninilcllik, Skwent- 
na, Sutton, and Tyonek. 
Intensity 111: Anchor Point, Homer, Seward, Wasilla, 
and Whittier. 
Intensity 11: Willow. 
Felt: Anchorage, Kenai, Pallner, and Valdez (PM).  

19 April (GS) Southern Alaska 
Origin time: 20 14 36.3 
Epicenter: 61.516N., 149.893W. 

Origin time: 02 32 16.9 
Epicenter: 65.243N., 146.889W 
Depth: 22 km 
Magnitude: 3 . 3 M ~  (PM)  
Felt: Fairbanks (PM) .  

26 April (GS) Southeastern Alaska 
Origin time: 18 10 58.4 
Epicenter: 61.295N., 146.827W. 
Depth: Normal 
Magnitude: 3.4ML (PM) 
Intensity 111: Valdez (PM).  

2 May (GS) Southeastern Alaska 
Origin time: 18 59 05.7 
Epicenter: 55.590N., 135.047W. 
Depth: 10 krn 
Magnitude: 4.9m,,(GS), 4.0M5 (GS), 4 . 9 M ~  (PM) ,  

5 . 1 M ~  (EP) 
Intensity V: Port A l e x a l ~ d e r  A few wilidows cracked; 
a few small objects overturned ;111,1 fell; moving vehicles 
rocked slightly; windows rattled. 
Intensity 111: Craig, Sitlra (PM) . 

4 May (GS) Southern Alaska 
Origin time: 23 03 18.9 
Epicenter: 59.316N., 153.187W. 
Depth: 88 km 
Magnitude: 4.8m,,(GS) 
Intensity IV: Homer, Seldovia. 
Felt: Anchorage and Seward (PM).  

6 May (GS) Andreanof Islands, Aleutian 
Islands 

Origin time: 19 54 49.1 
Epicenter: 51.688N., 176.774W. 
Depth: 58 km 
Magnitude: 5.6m,,(GS), 5 . 6 M ~ ( p M )  
Intensity V: Adak- Small objects overturned or fell; 
a few iterns shook off of store shelves; standing and 
moving vehicles rocked slightly; trees and bushes shook 
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slightly; water splashed olito sides of ponds; felt by 
niany. 

5 June (GS) Alaska Peninsula 
Origin time: 01 44 21.4 
Epicenter: 56.901N., 157.262w. 
Depth: 94 km 
Magnitude: 5.3ml,(GS) 
Intensity IV: Cliigliik (PM).  

11 June (GS) Southern Alaska 
Origin time: 01 28 17.0 
Epicenter: 62.492N., 149.829w. 
Depth: 15 km 
Magnitude: 4.0ML (PM)  
Intensity 11: Palmer (PM). 

12 June (GS) Fox Islands, Aleutian Islands 
Origiu t i~ne :  11 09 15.4 
Epicenter: 53.648N., 165.218W. 
Deptli: 43 km 
Magnitude: 5.3m(,(GS), 4.8M.<(GS), 5.2M~y(BK) 
Intensity 111: Cold Bay, Unalaska. 

13 June (GS) Southern Alaska 
Origin time: 02 16 46.0 
Epicenter: 60.960N., 150.340W. 
Depth: 50 km 

Magnitude: 3.3m/,(GS), 3.8ML ( P M )  
Intensity 111: Anchorage. 

14 June (GS) Southern Alaska 
Origin time: 06 26 27.8 
Epicenter: 62.377N., 149.464W. 
Depth: 88 k ~ n  
Magnit,ude: 3.6m,,(GS) 
Intensity 11: Anchorage (PM) . 

15 June (GS) Andreanof Islands, Aleutian 
Islands 

Origin time: 04 27 14.9 
Epicenter: 52.335N., 178.550W. 
Depth: 170 km 
Magnitude: 5. lmr,(GS) 
Intensity 11: Adak (PM).  

17 June (EP) Southeastern Alaska 
Origin time: 15 18 18.0 
Epicenter: 59.270N., 135.630W. 
Depth: 18 km 
Magnitude: 3.1 ML (PM)  
Intensity 111: Haines (PM). 

23 June (EP) Southeastern Alaska 
Origiri time: 10 22 04.0 
Epicenter: 59.640N., 139.630W. 
Depth: 18 km 
Magnitude: 3 . 2 M ~  (EP)  
Intensity IV: Yakutat. 

28 June (GS) Central Alaska 
Origin tirne: 22 23 06.9 
Epicenter: 64.751N., 149.130W. 
Depth: Nornial 
Magnitude: 3.6ML (PM)  
Intensity 111: Fairbanks (PM) .  

16 July (GS) Central Alaska 
Origin time: 11 09 42.1 
Epicenter: 63.576N., 150.999W. 
Deptli: 15 kni 
Magnitude: 3.7ml,(GS), ~ . I M L ( P M )  
Intensity IV: Deriali Natiorirtl Park Headquarters, 
Kantishna Lodge, arid Wonder Lake (PM).  

25 July (GS) Southern Alaska 
Origin tirne: 04 59 50.1 
Epicenter: 62.688N., 149.811W. 
Depth: 71 k111 
Magnitude: 4.4ml,(GS) 
Intensity IV: Talkeetna and Willow (PM).  
Intensity 11: Ancliorage (PM).  
Felt: Palnler arid Wasilla (PM).  

25 July (GS) Southern Alaska 
Origin time: 12 36 45.9 
Epicenter: 61.504N., 157.329W. 
Depth: Normal 
Magnitude: 4.lrnl,(GS). 4 . 8 M ~  (PM) 
Intensity IV: Aniak and Akiak (PM) .  
Intensity 11: Bethel (PM). 

25 July (GS) Alaska Peninsula area 
Origin lime: 23 28 53 .3  
Ej'icenter: 54.955N., 160.113W. 
L)eptli: 53 kln 
Mag~iit~~lde: 5.3ml,(GS), 4.7ML (PM) 
Intensity IV: Sand Point (PM). 

27 July (GS) Andreanof Islands, Aleutian 
Isla~lds 

Origin time: 15 57 51.3 
Epicenter: .50.317N., 176.868W. 
Depth: Normal 
Magnitude: 5.8ml,(GS), 5.0M,v(GS), 5.7ML(PM), 

5.2M.v (BK) 
Intensity IV: Adak (PM). 
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Figure 10. Isoseismal map for the southern Alaska earthquake of 14 August 1984, 0 1  02  08.4 UTC. 
Roman numerals represent Modified Mercalli intensities between isoseismals; Arabic numerals repre- 
sent intensities at specific sites. 
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5 August (GS) Southern Alaska 
Origin time: 14 11 02.7 
Epicenter: 61.636N., 149.823W. 
Deptli: 58 km 
Magnitude: 3 . 0 M ~  (PM) 
Felt: Anchorage, Eagle River, arid Palmer (PM) .  

7 August (GS) Southern Alaska 
Origin time: 08 35 22.7 
Epicenter: 61.769N., 149.674W. 
Depth: 44 km 
Magnitude: 3.4ML (PM)  
Intensity 111: Arichorage, Eagle River, and Palnier 

(PM) .  

11 August (GS) Southeastern Alaska 
Origin time: 07 30 10.0 
Epicenter: 59.131N., 136.771 W. 
Deptli: 15 kln 
Magnitude: 4.lm,,(GS), ~ . ~ M L ( P M )  
Felt: At several places in Glacier Bay National Park 
and on a tour boat in Glacier Bay. 

14 August (GS) Southern Alaska 
Origin time: 01  02 08.4 
Epicenter: 61.857N., 149.104W. 
Deptli: 20 k ~ n  
Magnitude: 5.7m,,(GS), 5.2M,q(GS), 5.7ML(PM), 

5.4 M.q (BK) 

This earthquake was felt over an area of approxi- 
mately 74,500 kilometers%f southern Alaska (fig. 10). 

Intensity VI: 
Pal~ner- Plate glass wiridows shattered a t  Pioneer 

Meat Market and D and G Super; a few dishes broke; 
light furniture overturned; a few items shook off of 
st ore slrelves; a few small objects overturned and fell; 
buildings shook strongly; people had difficulty stand- 
ing; trees and bushes shook moderately; standing ve- 
liicles rocked slightly; small landslides occurred; felt 
by niarly. 

Sutton- Sorne windows broke; light furniture over- 
turned; a few dishes broke; many small items over- 
turned and fell; lllany items shook off of store shelves; 
trees and bushes shook slightly; standing and mov- 
ing vehicles shook; water splashed pnto  sides of lakes; 
buildings shook strongly; felt by all. The press re- 
ported a small dirt and rock landslide on Glenn High- 
way a t  Mile 69 near Sutton. 

Willow- Hanging pictures fell; many dishes broke; 
many s ~ n a l l  objects overturned and fell; lnany items 
shook off of store shelves; trees and bushes shook 

moderately; standing vehicles rocked moderately; 
buildings shook strongly; people had difficulty stand- 
ing; felt by many. 

Intensity V: 
Anchorage- A few dishes broke; a few sniall objects 

overturned and fell; a few items shook off of store 
shelves; buildings shook strongly; trees and bushes 
shook moderately; standirig vehicles rocked sliglltly; 
felt by many. 

Skwentna- A few small objects overturned and fell; 
a few items shook off of store shelves; trees and 
bushes shook strongly; buildings shook strongly; felt 
by many. 

Talkeetna- A few iterris shook off of store shelves; 
standing vehicles rocked moderately; buildings shook 
strongly; felt by all. 

Valdez- A few dishes broke; a few small objects over- 
t,urried and fell; trees arid bushes shook slightly; 
buildings shook slightly; people had difficulty stand- 
ing; felt by many. 

Intensity IV: Cantwell, Chugiak, Cooper Landing, 
Eagle River, El~neridorf Air Force Base, Glennallen, Ke- 
nai, McKinley Park,  Moose Pass, and Tyonek. 
Intensity 111: Clarn Gulch, Copper Center, and Homer. 
Felt: Cordova, Fairbanks, arid Wasilla (press report). 

14 August (GS) Southern Alaska 
Origin time: 01 54 37.3 
Epicenter: 61.774N., 148.973W. 
Depth: 24 k111 
Magnitude: 4 . 2 M ~  (PM)  
I~ltensity IV: Palmer and Wasilla (PM).  
Felt: Aricliorage to Homer (PM). 

14 August (GS) Southern Alaska 
Origin tilne: 07 41 07.7 
Epicenter: 61.784N., 148.935W. 
Depth: 15 krn 
Magnitude: 3.7ML (PM) 
Intensity 111: Palmer and Wasilla (PM).  

19 August (GS) Southern Alaska 
Origin time: 04 31 29.6 
Epicenter: 60.493N., 150.478W. 
Depth: 58 km 
Magnitude: 3.6mb(GS), 4.0ML(PM) 
Felt: Anchorage, Kenai, Palmer, and Wasilla (PM) 

23 August (GS) Central Alaska 
Origin tirne: 20 41 50.8 
Epicenter: 64.554N., 147.980W. 
Depth: 16 km 
Magnitude: 4.1ML (PM)  
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Intensity 111: Fairbanks, Fort Wainwright. Seward (PM),  Valdez (PM). 
Felt: Eielson Air Force Base (PM).  Intensity 11: Eagle River. 

26 August (GS) Southern Alaska 20 September (GS) Southern Alaska 
Origin tirne: 03  32 45.7 Origin time: 04 28 04.0 
Epicenter: 60.703N., 151.339W. Epicenter: 60.306N., 146.098W. 
Depth: 100 kill Depth: 26 k1r1 
Magnitude: None computed. Magnitude: 5.1rnr,(GS), 4.7M.<(GS), 4.7ML(PM) 
Felt: Kenai Pellinsula (PM).  Intensity IV: Cordova (PM).  

Intensity 111: Aacl~orage, Chit ir~a,  Palrrier, Seward, 
30 August (GS) Queen Charlotte Islands, and Valdez (PM) .  . . 

Canada 
Origin time: 12 28 39.7 
Epicenter: 54.113N., 133.639W. 
Depth: 10 krri 
Magnitude: 5.5ml,(GS), 5.5M.<(GS), 5.4Mr,(PM) 
Intensity IV: 
Alaska- Craig, Ketchikan. 
Intensity 111: 
Alaska- Hydaburg, Metlakatla, Petersburg. 
Felt: 
British Columbia- Masset, Prince Rupert, Queen 
Chsrlotte City, and Skidegate (EP). 

1 September (GS) Fox Islands, Aleutian Islands 
Origin time: 14 58 16.4 
Epicenter: 53.012N., 168.260W. 
Depth: 61 kin 
Magnitude: 4.6ml,(GS), 4 . 6 M ~  (PM) 
Felt: Nikolski (PM).  

4 September (GS) Central Alaska 
Origin time: 08 47 35.9 
Epicenter: 64.847N., 149.107w. 
Depth: 28 km 
Magnitude: 3.8 ML (PM) 
Intensity 111: Fairbanks, Healy, and Nenana (PM). 

10 September (GS) Southern Alaska 
Origin time: 19 22 31.1 
Epicenter: 60.933N., 151.115W. 
Depth: 5 km 
Magnitude: None computed. 
Intensity 111: Anchorage (PM).  

20 September (GS) Southern Alaska 
Origin time: 04 17 24.4 
Epicenter: 60.322N., 146.001W. 
Depth: 18 knl 
Magnitude: 5.5ml,(GS), 5.2M.q (GS),  ~ . ~ M L ( P M ) ,  

5.1 M,< (BK) 
Intensity IV: Anchorage, Cordova, Sutton. 
Intensity 111: Chitina (PM),  Chugiak, Palmer (PM), 

23 September (GS) Fox Islands, Aleutian 
Islands 

Origin tinie: 17 06 36.3 
Epicenter: 53.577N., 165.424W. 
Depth: Normal 
Magnitude: 5.7mr,(GS), 5.5M, (GS),  5.9ML (PM),  

5.6M,< (RK) 
Intensity IV: Unalaska. 
Felt: Nikolski (PM) .  

24 September (GS) Southern Alaska 
Origin tirrie: 13 48 38.0 
Epicenter: 61.432N., 150.005W. 
Deptli: 46 km 
Magnitude: 3.3ML (PM) 
Intensity 11: Arlchorage (PM). 

25 September (GS) Fox Islands, Aleutian 
Islands 

Origin time: 19 06 50.3 
Epicenter: 53.663N., 166.404W. 
Depth: 65 km 
Magnitude: 4.7mt,(GS), 5.1ML (PM) 
Intensity 11: U~ialaska (PM). 

26 September (GS) Southern Alaska 
Origin time: 14 58 25.1 
Epicenter: 63.168N., 149.926W. 
Depth: 114 km 
Magnitude: 4.3ml,(GS) 
Intensity 111: Cantwell (PM),  Trappers Creek (PM).  
Intensity 11: Anchorage (PM). 

29 September (GS) Southern Alaska 
Origin time: 14 19 15.0 
Epicenter: 61.000N:, 149.836W. 
Depth: 62 km 
Magnitude: 4.6mt,(GS), 4.2 ML (PM) 
Intensity 111: Anchorage (PM). 
Intensity 11: Palmer, Wasilla, and Willow (PM).  

3 October (GS) Eastern Alaska 
Origin time: 19 17 23.0 

16 U.S. Earthquakes, 1984 



Epicenter: 62.742N., 143.714W. 
Depth: 5 km 
Magnitude: 3 . 0 M ~  (PM) 
Intensity 11: Nabesna and Slana (PM).  

4 October ( G S )  Kenai Peninsula 
Origin t in~e :  22 41 03.3 
Epicenter: 59.145N., 151.706W. 
Depth: 63 km 
Magnitude: 4.6ml,(GS), 4.3ML(PM) 
Intensity 111: Homer (PM).  

5 October ( G S )  Andreanof Islands, Aleutian 
Islands 

Origin time: 15 46 27.2 
Epicenter: 51.871N., 176.016W. 
Depth: 68 km 
Magnitude: 5.3ml,(GS), 5.2Mh(PM) 
Intensity IV: Adak (PM) . 

18 October ( G S )  Southern Alaska 
Origin time: 05 19 56.6 
Epicenter: 63.176N., 151.131W. 
Depth: 135 km 
Magnitude: 4.7ml,(GS) 
Intensity 111: Talkeetna. 
Intensity 11: Palmer and Wasilla (PM) .  

19 October ( G S )  Southern Alaska 
Origin time: 04 44 44.7 
Epicenter: 61.649N., 150.973W. 
Depth: 77 krrl 
Magnitude: 4.5ml,(GS) 
Intensity XI: Anchorage-Palmer area (PM).  

19 October ( G S )  Southern Alaska 
Origin time: 20 43 06.2 
Epicenter: 60.139N., 150.987W. 
Depth: 97 km 
Magnitude: 3.7m1,(GS) 
Intensity 11: Anchorage (PM) .  

25 October ( G S )  Andreanof Islands, Aleutian 
Islands 

Origin time: 12 37 15.4 
Epicenter: 51.675N., 175.210W. 
Depth: 56 k111 
Magnitude: 5.3m/,(GS), 5.1ML(PM) 
Intensity V: Adak- A few items sl~ook off of store 
shelves; a few slrlall objects overturned and fell; hanging 
pictures swung out of place; buildings shook slightly; 
walls creaked; w i ~ ~ d o w s  rattled; felt by Inany. 

9 November ( G S )  Central Alaska 
Origin time: 06 58 06.9 
Epicenter: 63.905N., 147.915w. 
Depth: 23 km 
Magnitude: 3.7m,,(C;S), 4.2ML(PM) 
Intensity IV: Ester and Fairbanks (PM). 

17  November (GS) Central Alaska 
Origin time: 09 03 19.3 
Epicenter: 63.330N., 152.694W. 
Depth: 3 km 
Magnitude: 5.0mr,(GS), 5.3ML (PM) 
Intensity 111: Lake Minchumina (PM) ,  McGrath,  
Takotna. 
Intensity PI: Talkeetna (PM). 

19 November ( G S )  Alaska Peninsula 
Origin time: 00 44 27.2 
Epicenter: 58.567N., 156.702W. 
Depth: 206 km 
Magnitude: 4.6ml,(GS) 
Intensity 11: Egegik (PM) .  

19 November ( G S )  Rat Islands, Aleutian Islands 
Origin time: 04 10 42.4 
Epicenter: 51.170N., 179.0963. 
Depth: 39 km 
Magnitude: 5.6mr,(GS), 5.5M.s (GS), 5.7ML ( P M )  
Intensity 11: Adak (PM) .  

19 November ( G S )  Andreanof Islands, Aleutian 
Islands 

Origin time: 12 06 37.3 
Epicenter: 51.777N., 175.272W. 
Depth: 58 km 
Magnitude: 5.6mr,(GS), 5.5ML (PM) 
Intensity IV: Adak and Atka (PM) .  

23 November ( G S )  Fox Islands, Aleutian Islands 
Origin time: 10 37 38.3 
Epicenter: 54.654N., 163.849W. 
Depth: Normal 
Magnitude: 4.8ml,(GS) 
Intensity 111: Cold Bay. 

29 November ( G S )  Andreanof Islands, Aleutian 
Islands 

Origin time: 07 45 12.6 
Epicenter: 51.466N., 176.268 W. 
Depth: Nornlal 
Magnitude: 4.3m,,(GS), 4.6ML (PM)  
Felt: Adak Island (PM).  
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1 December (GS) Kenai Peninsula 
Origin time: 18 25 51.3 
Epicenter: 60.575N., 150.301W. 
Depth: 51 km 
Magnitude: 3.8mr,(GS), 4.1ML (PM) 
Intensity 11: Anchorage and Soldotna ( P M ) .  

1 December (G S )  Andreanof Islands, Aleutian 
Islands 

Origin time: 18 45 24.8 
Epicenter: 51.355N., 176.342W. 
Depth: Normal 
Magnitude: 5.0rnl,(GS), 5.0ML (PM) 
Intensity 111: Adak Island (PM).  

8 December (GS) Central Alaska 
Origin time: 21 07 47.3 
Epicenter: 63.653N., 150.770W. 
Depth: 24 km 
Magnitude: 4.6mr,(GS), 5.2M.\.(GS), 4.6ML(PM) 
Felt: Fairbanks (PM). 

17 December (GS) Central Alaska 
Origin time: 00 51 52.2 
Epicenter: 66.067N., 154.489W. 
Depth: 27 km 
Magnitude: 3 . 8 M ~  (PM) 
Intensity 11: Hughes (PM). 

17 December ( G S )  Southern Alaska 
Origin time: 18 36 23.5 
Epicenter: 59.553N., 152.389W. 
Depth: 85 km 
Magnitude: None computed. 
Intensity 111: Homer. 
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Table 1. Summary of U.S. earthquakes lor 1984 

[The  following codes are used t o  indicate the source 
of hypocenters and/or  magnitudes: (BK) University of 
California, Berkeley; (BU) Montana Bureau of Mines 
and Geology, Butte; (EN) Department of Energy, 
Washington, D.C.; (EP) Geophysics Division, Geo- 
logic Survey of Canada,  Ottawa; (GM) U.S. Geolog- 
ical Survey, Menlo Park, Calif.; ( G S )  U.S. Geologi- 
cal Survey, Golden, Colo.; (GT) Georgia Institute of 
Tecllnology, Atlanta; (HV) Hawaiian Volcano Obser- 
vatory, U.S. Geological Survey, Hawaii National Park; 
(LD) Lamont-Doherty Geological Observatory, Pal- 
isades, N.Y.; (MI) University of Michigan, An11 Arbor; 
(PM) Palmer Observatory, NOAA, Palmer Alaska; 

(PS) California Institute of Technology, Pasadena; 
(RN) University of Nevada, Reno; (SL) St. Louis 
University, St. Louis, Mo.; (TC) Tennessee Earth- 
quake Infornlatior~ Cent.er, Memphis; (TU) Oklalioma 
Geological Survey, Leonard; (UU) University of Utall, 
Salt Lake City; (VP) Virgillia PolytecIlnic Institmute 
and State University, Blacksburg; (WA) University of 
Wasli i l igto~~, Seattle; (WO) Westson Ob~ervat~ory, .  We- 
ston, Mass. Normal depth ( k ~ u )  = 33N. AST = Alaska 
Stalldard Tirne, CST = Central Standard Time, EST 
= Eastern Standard Time, HST = Hawaii Standard 
Time, MST = Mountain Standard Time, P S T  = Pa- 
cific Standard Time, YST = Yukon Standard Time. 
Leaders (...) indicate information is not available ] 

Origin time M agnitudr l l ral  time 
(UTC) Latitude Lcmgitude Depth I l v p  Maximum 

Date 
(") (OI (krnl cmter ML, M~ mtmshy Time 

hr min +c s ~ u m  mh MS MI). M w  Date Itour 7tme 

ALASKA 

JAN. 2 16 10 18.1 56.354N. 152.981W. 33N 
JAN. 3 11 4 0 0 9 . 1  61.738N. 149.943W. 62 
JAN. 3 18 52 46.8 63.015N. 149.775W. 115 
JAN. 4 17 03 28.4 51.138N. 174.287E. 33N 
JAN. 4 20 04 35.0 65.473N. 150.310W. 33N 

- - - - - - - 

JAN. 2 
JAN. 3 
JAN. 3 
JAN. 4 
JAN. 4 

07:10 YST 
02: 40 YST 
09:52 YST 
07 : 03 AST 
11:04 YST 

JAN. 5 21 41 48.0 51.296N. 179.194W. 53 
JAN. 6 21 36 26.7 63.985N. 148.943W. 33N 
JAN. 7 11 5 9 3 5 . 7  51.907N. 176.398W. 57 
JAN. 8 03 36 43.4 59.254N. 136.057W. 15 
JAN. 10 22 04 33.4 51 .469N. 172.304E. 33N 

JAN. 5 
JAN. 6 
JAN. 7 
JAN. 7 
JAN. 10 

11:41 AST 
12:36 YST 
01 : 59 AST 
18:36 YST 
12:04 AST 

. . . 
FELT 
. . .  

3.2ML (PM) 
3.3ML (PM) 
3.3ML(EP) 

JAN. 11 2 0 4 9 3 0 . 9  61.843N. 149.696W. 47 
JAN. 12 01 18 50.2 61.764N. 154.265W. 33N 
JAN. 13 09 22 12.0 59.950N. 140.690W. 18 
JAN. 13 19 33 50.9 60.198N. 152.658W. 116 
JAN. 14 06 53 05.4 51.859N. 168.331W. 33N 

JAN. 11 
JAN. 11 
JAN. 13 
JAN. 13 
JAN. 13 

11:49 YST 
16:18 YST 
00:22 YST 
10:33 YST 
21:53 AST 

01 :04 AST 
02:44 YST 
13:04 YST 
22:10 YST 
22:30 YST 

03:02 YST 
03: 28 YST 
10:14 YST 
20:49 YST 
00: 25 AST 

JAN. 14 11 0 4 2 1 . 4  52.635N. 177.124E. 85 
JAN. 14 11 44 24.8 59.883N. 153.293W. 142 
JAN. 14 22 04 47.0 56.484N. 152.272W. 33N 
JAN. 15 07 10 52.7 56.621N. 152.406W. 33N 
JAN. 15 07 30 05.1 56.487N. 152.393W. 33N 

JAN. 14 
JAN. 14 
JAN. 14 
JAN. 14 
JAN. 14 

JAN. 15 12 02 44.3 56.491N. 152.345W. 33N 
JAN. 15 12 28 39.5 56.503N. 152.319W. 33N 
JAN. 15 19 14 47.1 63.167N. 148.369W. 111 
JAN. 17 05 49 14.0 59.753N. 153.472W. 135 
JAN. 17 10 25 38.0 52.199N. 169.530W. 33N 

JAN. 15 
JAN. 15 
JAN. 15 
JAN. 16 
JAN. 17 
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Table 1.  Summary of U.S. earthquakes for 1984-Continued 

Origin time M apitude l ~ r a l  time 
(UTC) Latitude Longitude Drpth llvpo- Maximum 

Date 
(") fO) (kml rpnter MI,, M~ mtmsitv 

hr mm m 
Time 

s ~ u m  mh MS MI). M w  Date Ilour 7(me 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
APR . 
APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

GS 4 . 9  . . .  
GS 4 . 9  4 . 3  
GS 4 . 8  . . .  
GS' 4.5 . . .  
GS 4 . 6  . . . 

-- - 

. . . .  

. . . .  

. . . .  

3 .  ~ML(PM)  

3 .4ML(PM)  

4 .  ~ M L ( P M )  
4.1ML(PM) 
4.5ML(PM) 

3.3ML(PM) 
. . . .  
. . . .  
. . . .  
. . . .  

3.4ML(PM) 

4.0Miip1.i) 
4 .9ML(PM) 
4.3ML(PM) 

. . . .  

. . . .  
, . . . 

3 . 4 M i i ~ ~ )  

. . . .  

4 .  3 M i i ~ ~ )  
4. 3ML (PM) 

. . . . 
3.9ML(PM) 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . 
4 .  i M i i ~ ~ )  
3. 9ML(PM) 
3.9ML(PM) 

. . . .  

4 .  ~ M L ( P M )  
3.6ML(PM) 
3. 5ML(PM) 

. . . . 

. . . .  

3 .  ~ M L ~ E P )  
3 .  BML(PM) 

~ - 

. . ' 

. . . 

. . . 

. . . 

. . . 

. . . 

. . .  

. . .  

. . . 
I v 

. . . 

. . . 

. . . 

. . . 
I v 

. . . 

. . . 

. . .  

. . . 

. . . 

. . .  

. . .  

. . .  

. . . 

. . . 

. . .  

. . . 

. . .  

. . . 

. . .  

. . . 

. . .  

. . .  

. . . 

. . . 

. . .  

. . .  

. . .  

. . . 
FELT 

F E L T  
. . . 
. . .  
. . . 
. . .  

. . .  
I v 

. . . 

. . . 

. . . 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
MAR. 

MAR. 
MAR. 
MAR. 
MAR. 
APR . 
APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

2 1  : 1 6  AST 
1 4 : 0 0  AST 
0 4 :  0 4  AST 
0 7 :  0 0  AST 
1 5 : 5 6  YST 

1 7 : 5 3  YST 
1 4 : 1 0  YST 
1 2 : 1 6  YST 
00: 3 3  YST 
1 1 : 3 2  YST 

1 6 : 0 1  YST 
2 0 : 1 4  YST 
1 3 : 3 4  AST 
1 0 : 1 8  YST 
2 3 : 3 8  YST 

0 4 :  5 4  YST 
2 1  : 0 8  YST 
0 7 : 4 3  YST 
1 1 : 0 4  AST 
1 3 : 4 3  A S 1  

1 2 : 4 9  AST 
0 8 : 0 2  AST 
2 1  : 4 6  AST 
0 3 : 0 5  YST 
0 9 : 5 2  YST 

1 3 : 0 3  AST 
1 2 : 0 5  AST 
1 8 : 5 8  AST 
02:35 AST 
0 2 : 0 2  AST 

0 3 : 1 3  YST 
0 9 : 0 5  YST 
1 5 : 5 3  YST 
1 4 : 4 1  AST 
1 1 : 2 4  YST 

1 8 : 2 0  YST 
05: 3 6  YST 
05: 2 3  YST 
0 2 : 1 4  YST 
07: 5 9  YST 

11:05 YST 
1 4 : 2 8  AST 
2 0 :  5 5  AST 
0 1  : 5 7  YST 
0 4 :  3 3  YST 

0 9 : 4 6  YST 
1 0 : 3 1  YST 
1 1 : 2 0  YST 
1 1 : 4 4  YST 
1 6 : 1 8  YST 
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Table 1 .  Summary of U.S. earthquakes for 1984-Continued 

- 

Origin time Magnitude Imal  time 
(UTC) Latitude Longitude Depth llvpo- Maximum 

Date ("1 I") (km) wnter MI,, M~ mtrnskv Time 
hr min YCC w)um rnh MS MI). M w  Date Ilinrr 7cme 

APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
APR . 
APR . 

APR . 
APR . 
APR . 
MAY 
MAY 

19 09:39 YST 
19 11:14 YST 
19 19:24YST 
22 16:42 YST 
22 17:32YST 

23 09:21 YST 
24 05:56 YST 
24 22:08 YST 
26 09:10 YST 
27 03:29 AST 

28 00:05 AST 
29 01:57 YST 
30 07:14 YST 

1 15:22YST 
2 0 0 : l l  YST 

APR . 
APR . 
APR . 
APR . 
APR . 

4. ~ M L ~ P M )  FELT 
3.3ML(PM) FELT 

APR . 
APR . 
APR . 
APR . 
APR . 

APR 
APR 
APR 
MAY 
MAY 

4 .  9ML (PM) V 
. . . . . . 

. . . . I v 
. . .  

~ . ~ M L ( P M )  . . .  

MAY 
MAY 
MAY 
MAY 
MAY 

MAY 
MAY 
MAY 
MAY 
MAY 

2 09:59 YST 
4 14:02 YST 
4 14:03 YST 
4 15:30 AST 
5 18:52 YST 

MAY 
MAY 
MAY 
MAY 
MAY 

MAY 
MAY 
MAY 
MAY 
MAY 

6 09: 54 AST 
15 14:37 YST 
17 10:02AST 
17 10:07 AST 
18 18:44 YST 

MAY 
MAY 
MAY 
MAY 
MAY 

MAY 
MAY 
MAY 
MAY 
MAY 

21 09:47 YST 
21 10:23YST 
21 23:14 YST 
23 09:36 YST 
25 00:30 YST 

MAY 
MAY 
MAY 
MAY 
MAY 

MAY 
MAY 
MAY 
MAY 
MAY 

25 05:52 YST 
25 18:14 AST 
27 15:05YST 
27 20:17 YST 
28 01:56 YST 

MAY 
MAY 
MAY 
MAY 
MAY 

MAY 
MAY 
MAY 
MAY 
MAY 

28 05:38 YST 
28 19:14 YST 
28 23:12 YST 
29 06:19 AST 
30 02:41 AST 

MAY 
MAY 
MAY 
JUNE 
JUNE 

MAY 
MAY 
MAY 
JUNE 
JUNE 

30 02:58 AST 
30 21:07 YST 
31 11:43 AST 

1 23:49YST 
3 04:56YST 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

3 20:43 YST 
3 20:53 YST 
4 00:38 YST 
4 07:19 AST 
4 16:44 YST 



Table 1. Summary of U.S. earthquakes for 1984-Continued 

Or* time Magnitude l m a l  time 
(UTC) Latitude Longitude Dcpth Ilypo- Maximum 

Lhtc 
(") (el (km) center ML, M,, intensity Time 

hr min m s ~ u n ~  mh MS MI). M w  Date llour 7one 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

2.8ML(PM) 
3.7ML (PM) 
3.0ML(PM) 

4 . 8 M i i ~ ~ )  

. . . . 

3 .  ~ML(PM)  
. . . . 
. . . .  

3.7ML(PM) 
. . . . 
. . . .  

3 .  ;M~(PM) 

3 .  ~u;(PM) 
. . . . 

3 .  ~ M L ~ E P )  

3 . i M i i ~ ~ )  

3 .  ~ M L ( P M )  
. . . . 

3.6ML(PM) 
. . . . 

3 .  ;M~(PM) 
3.0ML(EP) 

3.3ML(EP) 
3.7ML(PM) 
3.4ML(EP) 

3 .  4 M i i ~ ~ )  

3.4ML(EP) 
3.0ML(EP) 
3.7ML(EP) 

. . . . 

. . . . 

. . . .  

4.  ~ML(PM) 
4.1ML(PM) 
4.7ML(PM) 

4.0ML(PM) 
3.4ML(EP) 
3.4ML(EP) 
3.0ML(EP) 
3 .  ~ML(EP)  

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JUNE 
JUNE 
JUNE 

JUNE 
JUNE 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

10:57 YST 
18:16 YST 
19:14 YST 
07:08 YST 
16:28 YST 

01:16 AST 
02:09 AST 
17:16 YST 
14:08 AST 
21 :26 YST 

1 7 : l l  YST 
18:27 AST 
22:19 YST 
13:10 YST 
06:18 YST 

06:26 AST 
10:26 YST 
11:35 AST 
14:17 AST 
20:37 YST 

13:56 YST 
01 : 22 YST 
03:38 YST 
00:39 YST 
05: 20 YST 

13:23 YST 
20: 45 AST 
12:29 YST 
21 :04 YST 
06:08 YST 

16:06 YST 
17:37 YST 
05:33 YST 
01:12 YST 
17:44 YST 

18:41 YST 
02:29 YST 
06:47 YST 
17:42 AST 
1 9 : l l  AST 

02:40 YST 
20:04 AST 
15:10 AST 
02:09 YST 
23: 42 AST 

18:37 YST 
23:31 YST 
08:19 YST 
02:09 YST 
17:12 YST 
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Table 1 .  S u m m a r y  of U.S. earthquakes for  1984-Continued 

Origin time Mspitudc lmsl time 
(UTC) Lstitudr Longitude Depth I l v p  Maximum 

Date 
(") (kml m t e r  ML, M~ intensity Time 

hr min sec -1urcp. mh MS MI).Mw Date IIcwr 71mr 

- - 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
JULY 
JULY 
JULY 
JULY 

JULY 
AUG . 
AUG . 
AUG . 
AUG . 

AUG . 
AUG . 
AUG . 
AUG . 
AUG . 

AUG . 
AUG . 
AUG . 
AUG . 
AUG . 

AUG . 
AUG . 
AUG . 
AUG . 
AUG . 

AUG . 
AUG . 
AUG . 
AUG . 
AUG . 

AUG . 
AUG . 
AUG . 
AUG . 
AUG . 

AUG . 
AUG . 
AUG . 
AUG . 
AUG . 

3.5ML(EP) 

4 .  ~ M L ( P M )  

4 .  ~ M L ( P M )  

~ . ~ M L ( P M )  

5. ~ M L ( P M )  

3. ~ M L ( P M )  

. . . .  

. . . .  

. . . .  

. . . . 

. . . . 

. . . .  

3 .  ~ M L ( P M )  
3.7ML(PM) 
3 .  0ML(PM) 

. . . . 

. . . .  

4 .  ~ M L ( P M )  
3 .4ML(PM)  

. . . .  

3. ~ M L ( P M )  
4.2ML(PM) 

. . . . 

. . . .  

5. ~ M L ( P M )  
4.2ML(PM) 
3.7ML(PM) 

3.9ML(PM) 
4.5ML(PM) 
4.5ML(PM) 

. . . ,  

. . . .  

4.0ML(PM) 
3.2ML(PM) 
4.3ML(PM) 
4.2ML (PM) 
3.2ML(PM) 

4.1ML(PM) 
4.0ML(PM) 

4 .  B M ~ ~ P M )  
. . . . 

. . . 

. . . 

. . .  
I v 
I v 

I v 
. . .  

I v 
. . .  
. . .  

. . . 

. . .  

. . . 

. . .  

. . .  

. . .  

. . . 

. . . 

. . .  
FELT 

. . . 

. . . 

. . .  

. . .  
I I I 

. . .  

. . .  

. . . 
FELT 
. . . 

. . . 

. . . 
v I 
I v 

I I I 

. . .  

. . . 

. . .  
' . .  
. . .  

FELT 
. . .  
. . . 
. . . 
. . . 

I I I 
. . .  

FELT 
. . . 
. . . 

JULY 2 0  
JULY 2 3  
JULY 2 4  
JULY 2 4  
JULY 2 5  

JULY 2 5  
JULY 2 6  
JULY 2 7  
JULY 2 7  
JULY 2 9  

JULY 2 9  
JULY 3 0  
JULY 3 0  
JULY 3 0  
JULY 3 0  

JULY 3 0  
AUG. 1 
AUG. 1 
AUG. 3 
AUG. 5 

AUG. 5 
AUG. 5 
AUG. 6 
AUG. 6 
AUG. 6 

AUG. 7 
AUG. 8 
AUG. 9 
AUG. 1 0  
AUG. 1 1  

AUG. 1 2  
AUG. 1 2  
AUG. 1 3  
AUG. 1 3  
AUG. 1 3  

AUG. 1 4  
AUG. 1 6  
AUG. 1 7  
AUG. 1 7  
AUG. 1 8  

AUG. 1 8  
AUG. 2 0  
AUG. 2 1  
AUG. 2 2  
AUG. 2 3  

AUG. 2 3  
AUG. 2 4  
AUG. 2 5  
AUG. 2 6  
AUG. 2 7  

2 2 : l l  YST 
1 5 : 4 8  YST 
0 6 :  5 0  YST 
1 9 : 5 9  YST 
0 3 :  3 6  YST 

1 4 : 2 8  YST 
22 :39  YST 
0 5 : 5 7  AST 
1 3 : 2 2  AST 
0 1  : 3 7  YST 

1 3 : 0 4  AST 
00:07 YST 
0 4 : 3 8  YST 
0 7 : 3 2  YST 
1 1 : 1 4  AST 

1 3 : 0 3  AST 
0 7 : 3 0  AST 
1 9 : 5 0  YST 
0 6 :  3 8  YST 
0 5 : l l  YST 

0 8 :  3 4  YST 
2 2 : 0 9  YST 
1 0 : 2 4  AST 
2 0 :  3 7  AST 
2 3 :  3 5  YST 

0 5 : 1 5  YST 
0 4 : 3 7  YST 
0 5 :  4 3  YST 
2 2 : 3 0  YST 
14 :31  YST 

1 2 : 1 8  YST 
2 2 : 1 0  YST 
1 6 : 0 2  YST 
1 6 : 5 4  YST 
2 2 : 4 1  YST 

03: 3 4  YST 
0 9 : 2 6  YST 
0 1  : 01  YST 
1 0 : 2 6  AST 
1 4 : 4 1  AST 

19 :31  YST 
0 5 : 1 9  YST 
0 9 : 1 8  YST 
05 :35  YST 
00: 4 4  YST 

1 1 : 4 1  YST 
0 9 : 2 8  YST 
18 :32  YST 
2 1  : 3 8  YST 
1 1 : 4 1  YST 
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Table 1. Summary  of  U.S. earthquakes for 1984-Continued 

-- - 

0 j i n  time Mspitude 
(UTC) 

ImsI  time 
Latitude Longitude Dcpth Ilvpp- Maximum 

Date 
fa)  (O) (km) wnler MI,, Mn intmsitv 

hr min rc 
Time 

S~UNY mh MS MI), Mw Date tlour rcme 

AUG. 29 07 20 45.6 
AUG. 31 22 03 31.0 
SEPT. 1 14 58 16.4 
SEPT. 1 15 30 18 .1  
SEPT. 1 2 2 5 5 5 1 . 7  

SEPT. 1 2 3 3 3 1 3 . 0  
SEPT. 2 0 6 5 6 1 2 . 0  
SEPT. 3 1 0 0 4 0 3 . 2  
SEPT. 4 08 47 35 .9  
SEPT. 5 18 24 02.8 

SEPT. 7 07 19 19.8 
SEPT. 10 09 57 47.9 
SEPT. 10 19 22 31.1 
SEPT. 15 08 50 44 .6  
SEPT. 15 12 51 58.3 

AUG. 28 
AUG. 31 
SEPT. 1 
SEPT. 1 
SEPT. 1 

SEPT. 1 
SEPT. 1 
SEPT. 3 
SEPT. 3 
SEPT. 5 

SEPT. 6 
SEPT. 9 
SEPT. 10 
SEPT. 14 
SEPT. 15 

22: 20 YST 
13:03 YST 
05:58 AST 
05:30 AST 
13:55 YST 

14:33 YST 
21 :56 YST 
01 :04 YST 
23: 47 YST 
09:24 YST 

22:19 YST 
23:57 AST 
10:22 YST 
23:50 YST 
03:51 YST 

. . . 

. . . 
FELT 

SEPT. 20 04 17 24.4 
SEPT. 20 04 28 04 .0  
SEPT. 22 18 02 2 3 . 4  
SEPT. 23 17 06 36 .3  
SEPT. 24 13 48 38.9 

SEPT. 19 
SEPT. 19 
SEPT. 22 
SEPT. 23 
SEPT. 24 

19:17 YST 
19:28 YST 
09:02 YST 
08:06 AST 
04:48 YST 

SEPT. 25 
SEPT. 26 
SEPT. 26 
SEPT. 26 
SEPT. 27 

SEPT. 25 
SEPT. 26 
SEPT. 26 
SEPT. 26 
SEPT. 27 

10:06 AST 
00: 53 YST 
05:58 YST 
10:30 AST 
00:02 YST 

02:20 YST 
01 : 24 YST 
23:02 YST 
04:14 YST 
05:19 YST 

22:40 AST 
02:05 AST 
07:43 AST 
19:15 YST 
10:17 YST 

14:42 YST 
21:41 YST 
13:41 YST 
05:46 AST 
17:09 YST 

07:35 YST 
08:24 YST 
14:42 YST 
15:49 YST 
12:10 YST 

SEPT. 27 
SEPT. 28 
SEPT. 29 
SEPT. 29 
SEPT. 29 

SEPT. 27 
SEPT. 28 
SEPT. 28 
SEPT. 29 
SEPT. 29 

SEPT. 30 
OCT. 2 

OCT. 1 08 40 25.1 
OCT. 2 1 2 0 5 0 9 . 4  
OCT. 2 17 43 10.9 
OCT. 3 04 15 02 .5  
OCT. 3 19 17 23 .0  

OCT. 2 
OCT. 2 
OCT. 3 

OCT. 3 23 42 30 .5  
OCT. 4 0 6 4 1 5 7 . 0  
OCT. 4 2 2 4 1 0 3 . 3  
OCT. 5 15 46 27 .2  
OCT. 6 02 09 58 .4  

0CT. 3 
OCT. 3 
OCT. 4 
OCT. 5 
OCT. 5 

0CT. 7 
OCT. 7 
0CT. 7 
0CT. 7 
0CT. 8 

OCT. 7 16 35 23.9 
OCT. 7 1 7 2 4 5 4 . 9  
OCT. 7 23 42 46.0 
0CT. 8 0 0 4 9 3 7 . 9  
0CT. 8 21 10 09.8 

OCT. 10 21 38 09 .7  
OCT. 11 1 9 3 0 3 2 . 4  
OCT. 13 1 8 4 2 5 8 . 8  
0CT. 13 19 01 28.3 
0CT. 14 0 4 4 9 3 8 . 3  

OCT. 10 
OCT. 11 
OCT. 13 
0CT. 13 
0CT. 13 

11:38 AST 
09 :30 AST 
09:42 YST 
10:01 YST 
19:49 YST 
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Table 1 .  Summary of  U.S. earthquakes for 1984-Continued 

- -  - - 

Origin time Magnitude I ~ r a l  time 
(UTC) Latitude Longitude Depth Ilvpo- Maximum 

Date ("1 fO) (km) enter  ML, M~ intensity Timr 
hr min set .bum rnh MS MI). M w  Date flour 7cmc 

OCT. 14 14 33 47.6 
OCT. 15 0 3 2 5 5 2 . 2  
OCT. 15 0 4 3 2 5 6 . 2  
OCT. 15 0 5 4 4 3 4 . 4  

K T .  16 06 58 38.2 
OCT. 17 13 53 47.2 
0CT. 17 17 57 27.0 
OCT. 18 05 19 56.6 
OCT. 18 23 47 26.5 

OCT. 19 0 4 4 4 4 4 . 7  
OCT. 19 2 0 4 3 0 6 . 2  
OCT. 20 15 41 45.1 
OCT. 21 14 12 19.1 
OCT. 23 1 6 3 9 5 3 . 9  

OCT. 25 12 37 15.4 
OCT. 29 01 39 11.4 
OCT. 29 23 04 43.6 
OCT. 31 01 17 37.5 
OCT. 31 04 40 05.0 

NOV. 1 08 18 00.7 
NOV. 2 17 45 43.9 
NOV. 3 13 18 52.3 
NOV. 8 0 9 3 7 3 1 . 9  
NOV. 8 1 3 0 2 0 0 . 1  

NOV. 8 1 4 5 3 5 5 . 3  
NOV. 8 1 7 4 8 0 3 . 6  
NOV. 9 06 58 06.9 
NOV. 9 19 51 39.2 
NOV. 11 0 5 4 5 4 2 . 3  

NOV. 12 08 16 32.0 
NOV. 13 0 0 3 7 4 9 . 9  
NOV. 13 13 08 24.8 
NOV. 13 23 29 44.4 
NOV. 14 19 40 09.4 

NOV. 17 09 03 19.3 
NOV. 18 0 4 3 6 3 0 . 6  
NOV. 18 08 29 20.0 
NOV. 19 00 44 27.2 
NOV. 19 04 10 42.4 

NOV. 19 12 06 37.3 
NOV. 22 04 15 14.5 
NOV. 22 04 21 16.5 
NOV. 22 04 38 21.6 
NOV. 22 0 5 5 8 0 1 . 0  

NOV. 22 13 10 58.1 
NOV. 23 10 37 38.3 
NOV. 23 1 6 1 6 2 4 . 5  
NOV. 24 10 42 24.1 
NOV. 25 08 49 55.1 

3.4ML(PM) 
. . . . 
. . . . 
. . . .  
. . . .  

4. ~ M L ~ P M )  
4.1ML(PM) 

. . . .  

. . . .  

. . . .  

. . . . 

~ . ~ M L ~ P M )  
. . . .  

5. lML(PM) 
3.7ML(PM) 
~ . ~ M L ( P M )  

5.  ~ M L ~ P M )  

. . . . 

4. ~ M L ~ P M )  
4.8ML(PM) 
5.5ML(PM) 

4. ~ M L ~ P M )  
4.2ML(PM) 

4. ~ M L ~ P M )  

3.0ML(EP) 
3.0ML(PM) 
4.9ML (PM) 
3.8ML(PM) 

. . . .  

5.3ML(PM) 

4 .  ~ M L ( P M )  

5 .  ~ M L ( P M )  

5.5ML(PM) 
4.8ML(PM) 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . . 

4.  SML~PM) 

OCT . 
OCT . 
OCT . 
OCT . 
OCT . 

OCT . 
OCT . 
OCT . 
OCT . 
OCT. 

OCT . 
OCT . 
OCT . 
OCT . 
OCT . 

OCT . 
OCT . 
OCT . 
OCT . 
OCT . 

OCT . 
NOV . 
NOV . 
NOV . 
NOV . 

NOV . 
NOV . 
NOV . 
NOV . 
NOV . 

NOV . 
NOV . 
NOV . 
NOV . 
NOV . 

NOV . 
NOV . 
NOV . 
NOV . 
NOV . 

NOV . 
NOV . 
NOV . 
NOV . 
NOV . 

NOV . 
NOV . 
NOV . 
Nov . 
NOV . 

01 :19 YST 
05: 33 AST 
17:25 AST 
18:32 AST 
19:44 AST 

20 : 58 AST 
04: 53 AST 
07: 57 AST 
20:19 YST 
14:47 YST 

19:44 YST 
11:43 YST 
05:41 AST 
05:12 YST 
07:39 YST 

02: 37 AST 
16:39 YST 
13:04 AST 
15:17 AST 
18:40 AST 

23:18 YST 
08: 45 YST 
04:18 YST 
23 : 37 AST 
03: 02 AST 

04 : 53 AST 
07: 48 AST 
21 :58 YST 
10:51 YST 
20:45 YST 

23:16 YST 
15:37 YST 
03: 08 AST 
14:29 YST 
09: 40 AST 

00: 03 YST 
19:36 YST 
23:29 YST 
15:44 YST 
18:10 AST 

02 : 06 AST 
18:15 AST 
18:21 AST 
18:38 AST 
19:58 AST 

04:10 YST 
01 :37 YST 
06:16 AST 
01 : 42 YST 
23: 49 YST 
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Table 1 .  Summary oj U.S.  earthquakes for 1984-Continued 

Or* time M agnitude I m a l  time 
(UTC) Latitude Lrmgibde Depth I i v p  Max imum 

D* el PI am) rrnter ML. M,, intensity Time 
hr rnin w m ~ u m  mh M S  MI). M w  Date l lour  7tme 

NOV . 
NOV . 
NOV . 
Nov . 
Nov . 

Nov . 
Nov . 
NOV . 
NOV . 
Nov . 
DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 

- 
Nov . 
NOV . 
NOV . 
NOV . 
NOV . 

NOV . 
NOV . 
NOV . 
NOV . 
NOV . 

DEC. 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC . 
DEC . 
DEC . 
DEC . 

DEC . 
DEC. 
DEC . 
DEC . 
DEC . 

DEC. 
DEC . 

23:58 AST 
16:42 YST 
17:31 YST 
21:13 YST 
17:08 YST 

20:09 AST 
21:45 AST 
05:32 AST 
12:35 AST 
16:19 YST 

07:17 AST 
09:25 YST 
08 : 45 AST 
00:43 YST 
19:53 AST 

02:22 AST 
13:51 YST 
10:42 YST 
22:52 YST 
04: 58 YST 

06:27 AST 
12:07 YST 
19:23 YST 
09:50 YST 
19:50 YST 

06:50 YST 
23:15 AST 
09:36 YST 
15:51 YST 
20:19 YST 

18:48 YST 
13:26 YST 
22:51 YST 
23: 46 AST 
01 : 27 YST 

13:01 YST 
04:29 YST 
00:55 YST 
11:50 AST 
1 3 : l l  AST 

18:16 AST 
18:02 YST 
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predictio~i, tect.onic and volcanological studies. The NET WORK OPERATIONS 

Eastern Aleutian Seismicity 

By J .  J .  Tuber, M. A. Luckman and S .  Rosen 
Lamont-Doherty Geological Observatory o j  
Columbia University 
Palisades, N Y  10964 

There were 655 events located by the Shumagin 
seismic network in 1984, with 73 events greater than 
or equal t o  magnitude 3.0. This seismicity is shown 
in m a p  view in figure 29 and in cross section in fig- 
ure 30. The coverage within the  network is uniform 
a t  about the magnitude 2.0 level but  events as small 
as 0 . 4  can be located in sonle areas. The overall pat- 
tern over this time period is similar to previous years, 
though the double-planed Benioff zone between 50 and 
150 kilometers depth is only weakly determined. The 
highest concentration of events occurs along the base of 
tlle shallow thrust zone on a line roughly from station 
NGI t o  station SNK (fig. 31). The thrust zone itself, 
which is assumed to  be the contact between the Pacific 
and North American plates, is poorly defined. West of 
the  network the  seismicity is more diffuse and extends 
further offshore, i.e., closer to  the  trench. 

The only unusual activity consisted of a shallow 
(less than 10 kilometers) earthquake swarm that  be- 
gan in August under Mt. Dutton,  an extinct volcano 
of uncertain age near 55.25"N., 1 6 2 . 2 5 W .  This was 
tlie largest swarm we have recorded on the peninsula 
since the network was installed in 1973. There were 35 
events located between 8-20-84 and 12-30-84 with a t  
least 20 additional smaller events near the beginning 
of t,lie swarm. Occasional events continued into March 
1985. The biggest event in the swarm was M L = 2 . 9  
with most magnitudes measuring below 1.5. 

network includes 13 remote stations plus four stations 
in the Pavlof Volcano subarray and the local station 
a t  Sand Point (SAN) (fig. 31).  There are 12 sta- 
tions with a single vertical seismometer and 6 three- 
component stations. There is one digital strong-motion 
recorder and 11 analog strong-motion accelerographs 
(SMA-1) with the network. Nine of these SMA's are 
co-located with high-gain stations and are connected 
tlo tlie telemetry system, allowing us t.o know the ex- 
act time at  which the SMA began recording a given 
earthquake. 

A bulletin listing solutions for all located events 
and individual pickfiles for all events greater than mag- 
nitude 3.0 (including some regional events not shown 
on the map) can be obtained from the authors. 

The Sllumagiri seismic network consists of short- 
period, high-gain seismic stations, a few low-gain sta- 
tions, slid strong motion accelerographs. The data  
frorn tlie different sets of instrumentation are being 
applied to ground motion, seismic source, earthquake 





EXPLANATION 
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Figure 29. Seismicity recorded by the Shu~nagin Island seismic network from 
January 1 to  December 30, 1984. Depth is shown by symbol type and magnitude 
by symbol size. 
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EXPLANATION 

Figure 30. Cross section of seismicity projected along the line A-A' in figure 29. 





PACIFIC OCEAN 

Figure 31. The Shumagin seismic network, Alaska, 
during 1984. Solid circles are short-period vertical 
seismic stations. Hexagons are short-period, three- 
component seismic stations. The inverted triangle 
(SQF) indicates a low-gain site with a three-compo- 
nent force balance accelerometer. Strong-motion ac- 
celerographs (SMA-1) are located at the seismic sta- 
tions SNK, DRR, DLG, SGB, SAN, NGI, BKJ, IVF, 
and CNB, and at upward pointing triangles. Instru- 
~nentation a t  SAN also includes a digitally recording 
PDR-1 strong-motion recorder with FBA sensors. 
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United S t a t e s  Earthquakes,  1984 
"Earthquake Descriptions" 

The following event  description was omitted: 

19 December (GS) Central Alaska 
Origin time: 00 51 52.2 
Epicenter: 66.067N., 154.489W. 
Depth: 27 km 
Magnitude: 3.8 M L  (PI11) 
Intensity 11: Hughes (PR.1). 

"Table 1" 

The following hypocenter on page  113 should be  listed in CALIFORNIA OFF THE COAST: 

Nov. 25 05 08 50.1 

Errata 179 

U.S. GOVERNMENT PRINTING OFFICE. 1988-573-047166,097 REGION NO. 8 




