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INTRODUCTION 

Alaska's socio-economic well-being depends greatly on a small number of communities that serve as 
critical economic, administrative, or transportation centers. Wise development of these critical areas is 
important for the welfare of the statewide community of Alaska, but cannot occur without adequate ge- 
ologic information on which to base decisions about where and how facilities are built. Too often, devel- 
opment, preservation, or reclamation of an area becomes a priority, or there is a natural disaster, and 
there is little or no detailed geologic data on which to make informed decisions. The Engineering Geol- 
ogy section of the Alaska Division of Geological & Geophysical Surveys (DGGS) is committed to ac- 
quiring, compiling, and making available to the public geologic maps and reports that provide detailed 
information on the bedrock and surficial geology, construction materials, geologic hazards and other 
pertinent subjects for selected critical areas. For many developing areas, newly acquired or compiled 
detailed geologic data can substantially benefit the state welfare if presented in a usable form for making 
wise development decisions at the local level. Critical areas are identified based on population, the pres- 
ence of facilities that are critical to the economic or administrative functions of the state, and the poten- 
tial impact of natural phenomena on the viability of the identified area functions. 

Like many Alaskan cities, Valdez started as a transportation and staging center for mineral activity 
during the Klondike gold rush at the turn of the century and has a rich history as a mining town. Al- 
though it was primarily a marine port for miners enroute to interior Alaska during the Klondike, some 
local discoveries were made and a moderate mineral industry developed in the Port Valdez area. Its 
early history as a mining town established Valdez as an important economic and transportation center in 
Alaska. 

Valdez was severly damaged by the great Alaska earthquake of 1964, a magnitude 9.2 event cen- 
tered only 45 mi west of the town. The earthquake triggered a massive submarine slide in the saturated 
fine-grained soils underlying the dock area, destroying the port and nearshore facilities. Local tsunamis 
damaged much of the downtown area, and an extensive network of fissures developed that destroyed the 
sewer and water systems. More than 30 of the town's 600 residents were killed. Soon after the earth- 
quake, the surviving townspeople recognized the geologic factors that made Valdez vulnerable to damage 
during earthquakes and made the difficult decision to relocate the town to a site about 4 mi northwest 
near Mineral Creek. The new site on the Mineral Creek fan is underlain by stable, coarse alluvial grav- 
els that showed no evidence of ground breakage during the 1964 earthquake. The site is also less vulner- 
able to tsunamis because of its higher elevation and a series of bedrock ridges that separate the site from 
tidewater. Valdez was the only city that undertook complete relocation and reconstruction after the 1964 
earthquake to reduce its vulnerability to similar events in the future. 

After recovering from the devastation of the 1964 earthquake, Valdez was soon re-established as 
one of the most important centers of economic activity in Alaska. With the marine terminal of the 
Trans-Alaska Pipeline System just across Port Valdez from the city, the crude oil that generates about 
85% of Alaska's revenue leaves the state for market at Valdez. Although the decline in oil prices in 1986 
caused a temporary downturn in rhe local economy and population, there is every indication that Valdez 
will continue to prosper and develop, further strengthening its role as a critical economic and trans- 
portation center. A private company is continuing with plans to build a refinery east of the city. A pro- 
posal to construct a trans-Alaska natural-gas pipeline from Prudhoe Bay to Valdez includes plans for a 



liquefied-natural-gas storage facilitv and terminal at Anderson Bay, west of the Alyeska terminal.' Local 
granite and sand-and-gravel quarries export building materials throughout the region. The city continues 
with plans to establish a recreation area in the Mineral Creek valley. The Port of Valdez boasts a new 
state ferry terminal, three new lish-processing terminals, and container docks supplying interior Alaska 
via the Richardson Highway. 

This volume of reports and maps was prepared to provide basic information about the geologic his- 
tory of the Valdez area, nature of the bedrock, distribution and character of the surficial deposits, de- 
scriptive soils-engineering data, geologic hazards, mineral occurrences, and earthquake effects. These 
topics are addressed in four sections: 

Section A Bedrock geology of the Valdez area, Alaska 

Section B Surficial and enpneering geology of the Valdez area, Alaska 

Section C Geology and mineral occurrences in the Port Valdez area, Alaska 

Section D Eyewitness observations of effects of the 1%4 earthquake at 
Valdez Alaska 

The original plans for this study also called for a summary of earthquake activity and an analysis of 
seismic hazards in the Valdez area. However, because of major staff and budget reductions shortly after 
the project began, this was not possible. Instead, we are pleased to have received permission to reprint a 
report entitled 'Earthquake activity around Valdez, Alaska for 1983-1984', by K.A. Fogleman, R.A. Page, 
J.C. Lahr, and C.D. Stephens of the U.S. Geological Survey (Appendix). The period 1983-1984 is signfl- 
cant for Valdez because it includes the two Columbia Bay earthquakes of July and September, 1983 
(magnitude 6.4 and 6.3, respectively), and their aftershocks. The fact that 699 earthquakes were detected 
in the Valdez area during this period is an awesome reminder that the city is located in one of the most 
seismically active areas on earth. 
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3 
INTRODUCTION 

I n  J u l y  and September 1983, two moderate (6.4 and 6.3 Ms*) earthquakes 
centered near Columbia Bay shook south cen t ra l  A1 aska and caused minor damage 
i n  Valdez. I n  response t o  these shocks, the  U.S. Geological  Survey (USGS) 
reac t i va ted  th ree  seismograph s t a t i o n s  i n  the  Val dez reg ion  ( they  had been 
turned off  due t o  l a c k  of funding i n  1982) t o  i n t e n s i f y  earthquake moni to r ing  
w i t h i n  approximately a 100-km rad ius  o f  Valdez. T h i s  r e p o r t  summarizes the  
se i sm ic i t y  f o r  1983 and 1984; i t  inc ludes tab les  o f  hypocenters and 
magnitudes, maps and depth sec t ions  o f  the  l oca ted  earthquakes, and a b r i e f  
d e s c r i p t i o n  of some of t h e  major  features observed i n  t h e  se i sm ic i t y .  

SEISMOTECTONIC FRAMEWORK 

The Valdez reg ion  1 i e s  on an a c t i v e  convergent p l a t e  margin where Alaska, 
as p a r t  o f  t he  Nor th  American p la te ,  i s  being under th rus t  by the  Pac i f i c  p l a t e  
which i s  moving r e l a t i v e l y  northwestward a t  a r a t e  o f  approximately 6 cm/yr 
( M i n i s t e r  and others, 1974) (F igu re  1 ) .  The A l e u t i a n  t rench,  which marks the  
near-surface Pac i f i c -Nor th  America p l a t e  boundary south o f  t h e  A leu t i an  grc 
and the  Alaskan Peninsula, can be t raced eastward t o  about l ong i tude  144 W 
where the  topographic expression of the  t rench d i e s  o u t  approximately south o f  
Kayak Is land.  Between t h i  s t e rm ina t i on  and t h e  s t r i  ke-s l  i p  Fairweather f a u l t  
along the  coas t  i n  southeast  Alaska, t he  p l a t e  boundary undergoes a complex 
t r a n s i t i o n  from subduct ion t o  t rans form motion. 

The ex ten t  and c o n f i g u r a t i o n  of the  P a c i f i c  p l a t e  under l y ing  Alaska can be 
i n f e r r e d ,  i n  pa r t ,  f rom t h e  d i s t r i b u t i o n  o f  subcrus ta l  earthquakes t h a t  occur 
w i t h i n  the  under th rus t  p l a t e  near i t s  upper surface (termed B e n i o f f  o r  Wadati 
zone events). A pronounced, northwest-dipping zone of se i sm ic i t y ,  (e.g. 
Fogleman and others,  1983; Stephens and others,  1985) c a l l e d  t h e  A leu t i an  
B e n i o f f  zone, i n d i c a t e s  t h a t  t h e  subductgd P a c i f i c  p l a t e  d i p s  smoothly t o  t h e  
northwest w i t h  an average d i p  o f  about 8 from the  A l e ~ t i a n  t rench  t o  about 
t he  50-km contour, where i t s  d i p  increases t o  about 40 between 50 and 100 km 
depth (Lahr and Stephens, 1983). The se i sm ic i t y  cont inues  down t o  depths of 
200 km west o f  Cook I n l  e t  and 150 km no r th  o f  t h e  Denal i f au l  t (Lahr, 1975). 
The A1 e u t i  an vo lcan ic  a rc  approximately f o l l  ows t h e  s u r f  ace p ro jec t4  on o f  t h e  
100- km contour o f  t h e  A1 e u t i  an Ben io f f  zone northeastward a1 ong the  A1 e u t i  an 
arc t o  a p o i n t  west of no r the rn  Cook I n l e t .  The easternmost ex ten t  o f  t h e  
A leu t i an  B e n i o f f  zone appears t o  be bounded by a l i n e  t h a t  extends northwest 
from t h e  eastern t e n n i  nus o f  t h e  A1 e u t i  an t rench (Stephens and others, 1984a). 

South o f  t he  Wrangell volcanoes i s  the weakly a c t i v e  nor th-nor theast-  
d ipp ing  Wrangell Ben io f f  zone. Based upon t h e  l i m i t e d  s e i s m i c i t y  observed t o  
date, t h i s  zone i s  c u r r e n t l y  de f ined t o  103 km depth and extends beneath t h e  
volcanoes (Stephens and others,  1984a, and unpubl i shed data) .  An asei smic 
wedge separates t h e  western edge o f  t he  Wrangell Ben io f f  zone from t h e  
A leu t i an  zone. A t  t h e  present  t ime the r e l a t i o n s h i p  between these two zones 
i s  poor ly  understood (Stephens and others, 1984a). 

- 

* Surface-wave (MS) and body-wave (mb) magnitudes l i s t e d  i n  t h i  r e  o r t  
were ob ta i  ned from t h e  P r e l  i m i  nary O e t e m  na t i on  o f  Epr centers  ZPDEP of t he  
U.S. Geological Survey Nat iona l  Earthquake In fo rma t ion  Center (NEIC) , former ly  
the  Nat ional  Earthquake I n f o r m a t i  on Service. 
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5 
Evidence f o r  continued convergent motion between t he  P a c i f i c  and North 

America p la tes  comes from s tud ies  of recent l a rge  earthquakes along sect ions 
o f  the p l a t e  boundary adjacent t o  the Gul f  o f  Alaska. For example, the 1964 
Alaska earthquake ( 8 - 4  MS) (9.2 M ; Kanamori, 19771, which had an 
ep icenter  1 ocated roughly 80 km ( p i  gure 11 west o f  Val dez, resu l  ted  from 
1 ow-angl e, predominantly d i  p -s l  i p motion of about 12 m (Hast i  e and Savage, 
1980) on the sect ion o f  the  A1 eu t ian  megathrust ( t he  i n t e r f a c e  zone between 
the Pac i f i c  and North American p la tes )  extending from beneath Pr ince W i l l  iam 
Sound south t o  Kodiak I s l and  and east t o  Kayak I s land  (P la fker ,  1969; Sykes, 
1971 1. 

The 1979 S t .  E l  i a s  earthquake (7.1 Ms) r u  tured t he  p l  a t e  boundary from 
Yakutat Bay t o  I cy  Bay (Stephens and others, !980). The p l a t e  boundary 
between I cy  Bay and Kayak I s l and  has been i den t i f i ed  as a seismic gap, termed 
the Yakataga seismic gap (McCann and others, 19801, and has an i n f e r red  
western l i m i t  located about 75 km east of Valdez (Stephens and others, 1985). 
The Yakataga seismic gap i s  considered t o  have a h igh cond i t i ona l  p r o b a b i l i t y  
(55-percent f o r  normal d i s t r i b u t i o n )  of ruptur ing i n  a g rea t  (Mw > 7.8) 
megathrust earthquake w i t h i n  the  next  two decades (Jacob, 1984). - 

INSTRUMENTATION 

The Off ice of Earthquakes, Volcanoes, and Engineering ( former ly  the O f f i c e  
of Earthquake Studies) of the  USGS began a program o f  telemetered se i  smic 

I recording i n  southern coastal  A1 aska i n  1971 w i t h  an i n i t i a l  network of 10 
permanent stat ions,  7 around Cook I n l e t  and 3 i n  the  Chugach Mountains east 

l 
and nor th  of Prince W i  11 i am Sound, inc lud ing one i n  Val dez. By the end o f  

\ 1973, the  network consisted of 26 s ta t ions  extending f rom western Cook I n l e t  
t o  eastern Prince Wi l l iam Sound. A year l a t e r ,  i n s t a l l a t i o n  o f  20 add i t i ona l  
s t a t i ons  expanded the network eastward along the coastal  reg ion  t o  Yakutat. 
As o f  January 1983, n ine high-gain seismograph s ta t ions  were operat ing i n  the 
Yaldez area, one of which i s  maintained by the Un ive rs i t y  o f  Alaska, Fairbanks 
(Figure 2). Three s ta t i ons  (GLC, VZW, and FID) which had been turned o f f  i n  
1982, due t o  1 ack of funding, were react iva ted i n  1983 a f t e r  t he  occurence o f  
the J u l y  12, 1983, Columbia Bay earthquake. During t he  sumner o f  1984, two 
USGS s ta t ions  (CSG and RAG), and a s t a t i on  operated i n  cooperat ion w i t h  the 
Un ive rs i t y  o f  Washington (TTV) were ins ta l l ed ;  and the  s t a t i o n  GLC was moved 
t o  a nearby l oca t i on  and i t s  s t a t i o n  code changed t o  GLI. The coordinates and 
o ther  pe r t i nen t  i n fo rmat i  on f o r  s ta t ions  operat i  ng w i t h i n  the  Val dez study 
area are tabu1 ated i n  Tab1 e 1. 

Each s t a t i o n  has a s ing le ,  vertical-component seismometer. The s t a t i o n  
YLZ a1 so has two hor i  zontal  -component sei smometers. Data f ram each 
seismometer are telemetered v i a  a combination o f  VHF rad io  l i n k s  and leased 
telephone c i r c u i t s ,  some o f  which use s a t e l l i t e  l i n k s  having a 0.27 s 
transmission delay per hop, t o  the  Alaska Tsunami Warning Center operated by 

4 

t he  National Oceanic and Atmospheric Administ rat ion (NOAA) i n  Palmer, A1 aska. 
A t  Palmer the data are recorded i n  analog format on 16-mm f i l m  and magnetic 
tape and mailed weekly t o  Men1 o Park, Ca l i f o rn i a  f o r  data analysis. A more 
de ta i l ed  discussion o f  the instrumentat ion and a complete l i s t i n g  o f  a l l  USGS 
seismograph s ta t ions i n  southern Alaska can be found i n  publ ished catalogs 
( f o r  example, Fogleman and others, 1983 and Fogleman and others, 1986). 



F i g u r e  2 .  Map o f  seismograph s t a t i o n s  i n  t h e  Valdez r e g i o n  o p e r a t e d  by 
t he  USGS ( c i r c l e s ) ,  U n i v e r s i t y  of Alaska ( s q ~ a r e )  , U n i v e r s i t y  
of Washington ( t r i a n g l e ) .  S o l i d  s jmbols ,  s t a t i o n s  o p e r a t i n g  a s  
o f  January 1983; open symbols,  s t a t i o n s  a c t i v a t e d  a f t e r  June  
1983. 



S TA 
CODE STATION NAME 

CF I 
CSG 
C VA 
F I D  
GLC 
GL I 
H I N  
KLU 
KHP 
RAG 
SCM 
SGA 
TS 1 
TTV 
VL z 
vzu 

COLLEGE F IORD 
C H l L D S  C L A C l E R  
CORDOVA 
FIDALGO 
GLACIER ISLAND 
GLAC l E R  I S L A N D  
HINCHINBROOK I S L A N D  
K L U T l N A  
K IMBALL  PASS 
RAG 
SHEEP MOUNTAIN 
SHERMAN GLACIER 
TS l NA 
TERENTlEV LAKE 
VALDEZ 
VALDEZ VEST 

L A T I T U D E  
n 

6 1  1 0 . 9 6  
6 8  3 9 . 6 6  
6 0  3 2 . 7 9  
6 8  4 3 . 7 3  
6 8  5 3 . 4 4  
6 8  5 2 . 7 8  
6 8  2 3 . 8 1  
61 2 9 . 5 7  
6 1  3 8 . 7 8  
6 8  2 3 . 2 2  
6 1  5 8 . 8 8  
6 8  3 2 . 8 4  
6 1  1 3 . 5 7  
6 1  3 . 2 9  
6 1  7 .89  
6 1  3 . 5 4  

LONG1 TUDE 
V 

ELEV D 
M KM 

DLY TDLY 
SEC SEC 

MAG 
A T  1 HZ I N S T  
- 

4 5 6 8 8  USGS 
8 2 0 0 8  USGS 
2 0 9 0 8  USGS 
8 8 5 0 8  USGS 
9 4 2 8 8  USGS 
9 4 2 8 8  USGS 
4 2 5 0 0  USGS 

3 1 6 1 8 8  USGS 
1 7 3 2 8 8  USGS 

4 7 1 8 8  USGS 
UOFA 

7 4 4 8 8  USGS 
7 6 8 8 8  USGS 

UOF u 
4 5 6 8 8  USGS 
0 6 6 0 8  USGS 

OPENED 
MN/DY/YR 

7 / 2 8 / 8 1  

7 / 1 6 / 8 3  
7 / 1 6 / 8 3  
9 / 1 8 / 8 4  

7 / 1 5 / 8 4  

9 / 1 9 / 8 4  

7 / 1 6 / 8 3  

CLOSED 
HN/DY/YR 

--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 

9 /  1 7 / 8 4  
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 
--OPEN-- 

Table 1. Geographic coordinates and o the r  p e r t i n e n t  i n fo rma t ion  f o r  seismograph s t a t i o n s  operated 
by the  USGS and o the r  i n s t i t u t i o n s  opera t ing  w i t h i n  the Valdez study area. DLY i s  the 
s t a t i o n  P-phase t r e v e l t i m e  delay c o r r e c t i o n  i n  seconds. TDLY i s  the  telephone l i n e  delay 
c o r r e c t i o n  i n  seconds. The magn i f i ca t i on  (MAG) o f  the  v e r t i c a l  s e i  smograph component i s  
g iven a t  1 Hz. The i n s t i t u t i o n s  (INST) o the r  than the  USGS opera t ing  the s t a t i o n s  are  
the Geophysical I n s t i t u t e  o f  t he  U n i v e r s i t y  o f  Alaska (UOFA) and the  U n i v e r s i t y  o f  
Washington (UOFW). OPENED and CLOSED gives the  month, day, and year  a  s t a t i o n  was 
a c t i v a t e d  o r  turned o f f  du r ing  the  t ime pe r iod  1983 through 1984. S ta t ions  opera t ing  
throughout t h i s  t ime pe r iod  a r e  l i s t e d  o n l y  as "--OPEN--". S ta t ions  FID, GLC, and VZW 
were recorded temporar i l y  on por tab le  magnetic tape recorders f o r  t h e '  per iods J u l y  16-20 V 

and September 12-14, 1983 and were n o t  recorded i n  Palmer u n t i l  September 30, 1983. 



DATA PROCESSING 

Data are processed i n  Menlo Park using the following mu1 t i - s tep  routine: 
1)  Scanning: One of the 16-mn Develocorder film records i s  scanned t o  

identify and note approximate times and magni tudes of sei smi c events 
detected by the network. 

2) Timing: For the local earthquakes identified in the scanning 
process, the following data are read for  each s tat ion:  P- and S-phase 
arrival times; direction of f i r s t  motion of the P wave; duration of 
signal w i t h  amplitudes i n  excess of 1 centimeter (coda duration) on a 
film viewer with 20X magnification; and period and amplitude of 
maximum recorded signal.  Due to the large number of earthquakes 
recorded by the network only those shocks tha t  a re  of greatest  
in te res t  t o  current research objectives a re  located. For the Zime 
period covered by t h i s  report a l l  shocks west of longitude 145 W w i t h  
coda dyrations greater  than or equal to  30 seconds were timed. East 
of 145 W ,  a l l  earthquakes which were recorded by a t  l e a s t  three 
s tat ions and f o r  which a t  l eas t  four c lear  a r r iva l s  could be read 
were timed. Beginning i n  April 1984, a l l  shocks with a P-to-S-phase 
time interval of l e s s  than or equal to  2 seconds a t  the station VLZ 
were a1 so timed. 

3 )  In i t ia l  computer processing: The data read from the films and tapes 
are batch processed by computer using the program HYPOELLIPSE (Lahr, 
1984) t o  obtain or igin times, hypocenters, magnitudes, and, i f  
desired, f i  rst-motion plots for  faul t-plane solutions. The 
HYPOELLIPSE computer program determines hypocenters by minimizing 
differences between observed and computed travel times through an 
i t e ra t ive  least-squares scheme. In many respects the program i s  
similar t o  HYPO71 (Lee and Lahr, 19721, which has been used in the 
preparation of catalogs of central California since January 1969. An 
important feature avail able in HYPOELLIPSE i s  the calculation of 
confidence el 1 ipsoids fo r  each hypocenter. T h e  e l l ipsoids  provide 
valuable i n s i t e  in to  the e f fec t  of network geometry on possible 
hypocentral errors .  

4 )  Analysis of i n i t i a l  computer results:  Each hypocentral solution i s  
checked fo r  large travel time residuals and f o r  a poor spatial 
dis t r ibut ion of s ta t ions.  Arrival times tha t  produce large residual s 
are re-read. For shocks with a poor azimuthal dis t r ibut ion of 
s ta t ions,  readings from additional s ta t ions a re  sought. 

5 )  Final computer processing: The data for  shocks w i t h  poor hypocentral 
solutions are rerun w i t h  corrections, and the new solutions are 
checked for  large traveltime residuals that  might be due to  remaining 
errors.  

VELOCITY MODEL 

The fo l l  owing empirical ly-derived velocity model (Page and others,  1974) 
i s  used to  locate earthquakes recorded by the s tat ions i n  the Valdez study 
area (Figure 2) : 

Layer 
1 

P velocity (kmls) 
2.  / 5  



A small P-phase t r a v e l  t ime co r rec t i ons  (DLY, Table 1 )  i s  app l ied  t o  the  
s t a t i o n s  VLZ. S-phase co r rec t i ons  are determined by m u l t i p l y i n g  the 
P-cor rec t ion  by 1.78, t he  r a t i o  o f  P-to-S-phase v e l o c i t i e s .  Add i t iona l  
co r rec t i ons  (TDLY, Table 1 )  a re  app l ied  t o  compensate f o r  t he  delay i n  t h e  
re1 ay o f  t he  s igna l  through one o r  more sate1 1  i t e  1 i nks .  The v e l o c i t y  model s  
and s t a t i o n s  c o r r e c t i o n s  used f o r  s ta t i ons  opera t ing  ou ts ide  the  Valdez study 
area can be found i n  Fogleman and others (1986). 

MAGNITUDE 

Magnitudes a re  determined from e i t h e r  the coda d u r a t i o n  o r  the  maximum 
t race  ampl i t ude .  Eaton and o thers  (1970) approximated the  l o c a l  R i ch te r  
magnitude, whose d e f i n i t i o n  i s  t i e d  t o  maximum t r a c e  amplitudes recorded on 
standard Wood-Anderson ho r i zon ta l  t o r s i o n  seismographs, by a  magnitude based 
on maximum t r a c e  ampli tudes recorded on h igh-gain,  high-frequency v e r t i c a l  
seismographs, such as those operated i n  the  Alaskan network. The ampl i t u d e  
magnitude, XMAG, used i n  t h i s  ca ta log  i s  based on t h e  work o f  Eaton and h i s  
co-workers and i s  g iven by the  expression (Lee and Lahr,  1972) : 

XMAG = l o g l o  A - 61 + 02  log10 

where A i s  t h e  equ iva len t  maximum t r a c e  ampli tude i n  m i l l i m e t e r s  on a  standard 
Wood-Anderson seismograph, D i s  t he  hypocentral  d i s tance  i n  k i lometers,  and 
B1 and B2 a r e  constants. D i f fe rences i n  t he  frequency response o f  t he  two 
seismograph systems a r e  accounted f o r  i n  A. It i s  assumed, however, t h a t  
t he re  i s  no systemat ic  d i f f e r e n c e  between t h e  maximum h o r i z o n t a l  ground mot ion  
and the  maximum v e r t i c a l  motion. The terms -B1 + B2 l o g l o  02 
approximate R i c h t e r ' s  -1 oglOAo func t i on  (R ich te r ,  1958, p. 342), where 
A. i s  t he  t r a c e  ampl i tude o f  a  magnitude zero earthquake as a  f u n c t i o n  o f  
ep i cen t ra l  d i s tance  as observed f o r  earthquakes i n  southern C a l i f o r n i a .  The 
constants used a r e  B1 = 0.15 and 02 = 0.08 f o r  D  = 1-200 km, and B1 = 
3.38 and B2 = 1.50 f o r  D = 200-600 km. The constants i n  t h e  a t tenua t i on  
f u n c t i o n  have n o t  been c a l i b r a t e d  f o r  southern coas ta l  Alaska. 

Coda d u r a t i o n  magnitudes a re  a l so  used because t h e  maximum t r a c e  ampl i tude 
i s  o f t e n  o f f  sca le  due t o  t h e  1 i m i  t ed  dynamic range o f  t h e  f i 1 m recording. 
For  smal l ,  shal low shocks i n  c e n t r a l  C a l i f o r n i a ,  Lee and o thers  (1972) express 
the  coda d u r a t i o n  magnitude, MD, a t  a  g iven s t a t i o n  by t h e  r e l a t i o n s h i p :  

where T i s  t h e  s igna l  d u r a t i o n  i n  seconds f rom t h e  P-wave onset t o  t he  p o i n t  
on the  Develocorder f i l m  where the peak-to-peak t r a c e  ampli tude o f  t he  coda 
envelope measured on a f i l m  viewer w i t h  20X m a g n i f i c a t i o n  f a l l s  below 1 cm, 
and D i s  t h e  e p i c e n t r a l  d is tance i n  k i lometers.  F o r  t h i s  r e p o r t  magnitudes 
repo r ted  as coda d u r a t i o n  magnitudes w i l l  be l a b e l e d  MD. 

Comparison of XMAG and MD est imates from equat ions ( 1 )  and ( 2 )  f o r  77 
A1 askan shocks i n  t h e  depth range 0 t o  150 km and i n  t h e  magnitude range 1.5 
t o  3.5  revea ls  a  systematic l i n e a r  decrease o f  MD r e l a t i v e  t o  XMAG w i t h  
i nc reas ing  foca l  depth. However, no systematic dependence o f  T  on D  has been 
found. The f o l l  owing equat ion, i n c l  uding a  1 i near depth-dependence term b u t  
n o t  a  d is tance term, i s  t he re fo re  used f o r  Alaska: 



where Z i s  the focal depth in kilometers. 

The coda duration magnitudes calculated from the network data are  
systematical ly l e s s  'than the magnitudes reported i n  the Earthquake Data Fi 1 e 
(EDF)  of NOAA (Lahr and Stephens, 1983). Based on a preliminary analysis 
(John Lahr, unpubl i shed da ta ) ,  the empirical relationship between body-wave 
magnitude mb and coda duration magnitude Mg, i s :  

The magnitude preferenti  a1 ly  assigned to  each earthquake i n  thi  s catalog 
i s  the mean of the MD (equation 3) estimates obtained f o r  USGS stations.  
Where no MD can be determined, the mean of the XMAG (equation 1) estimates 
f o r  USGS s tat ions i s  reported. 

ANALYSIS OF HYPOCENTRAL QUALITY 

Two types of e r rors  enter  into the determination of hypocenters: 
systematic errors  1 imi t ing the accuracy and random er rors  1 imi t ing the 
precision. Systematic e r rors  r e su l t  mainly from incorrect modeling of the 
seismic velocity s t ructure i n  the earth and from incorrect phase 
identification. Random er rors  a r i s e  from timing er rors  and t h e i r  e f fec t  on 
the solution can be estimated f o r  each earthquake through the use of standard 
s t a t i s t i ca l  techniques. 
The HYPOELLIPSE computer program determines hypocenters by minimizing 
differences between observed and computed traveltimes through an i t e ra t ive  
least-squares process. For each earthquake, HYPOELLIPSE calculates  the 
lengths and orientations of the principal axes of the jo in t  confidence 
e l l  ipsoid. The one-standard-deviation confidence e l l ipso id  describes the 
region of space w i t h i n  which one i s  68 percent confident tha t  the hypocenter 
l i e s ,  assuming tha t  the only source of error  i s  random reading errors.  The 
confidence el l ipsoid i s  a function of the geometry of the s ta t ions  recording 
each i nd i  v i  dual event, the vel oci ty model assumed, and the standard deviation 
of the random reading er ror ;  i t  is  a measure of the precision of the 
hypocentral solution ( see descriptions of SEH and SEZ i n  Appendix A ) .  
Repeated readings of the same phases by four seismologists have determined 
tha t  the standard deviation i s  as small as 0.01 to  0.02 s f o r  the most 
impulsive a r r iva ls  and as large as 0.10 to  0.20 s fo r  emergent arr ivals .  The 
confidence el 1 ipsoids are computed for  a standard deviation of 0.16 s and 
therefore 1 i kely overestimate the 68 percent confidence regions. The standard 
deviation of the residuals f o r  an individual solution i s  not used to  calculate 
the confidence el 1 i psoi d because i t  contai ns i nformation not only about random 
reading errors b u t  a1 so about the incompatibility of the velocity model to  the 
data. In a few extreme cases the value calculated fo r  one of the ell ipsoid 
axes becomes very large corresponding to  a spatial  direction w i t h  very great 
uncertainty. In these cases an upperbound length of 25 km i s  tabulated. In 
most hypocentral sol ut i  ons, the epicentral precision ( SEH) i s  be t te r  
determined than the focal depth precision (SEZ) such t h a t  SEH i s  generally 
small e r  than SEZ. 



11 
To fully evaluate the qua1 i ty of a hypocenter one must consider b o t h  the 

size and orientation of the confidence el 1 i psoi d and the root-mean-square 
(RMS) residual (see description of RMS i n  Appendix A ) .  I n  addition t o  
reflecting random errors, the RMS residual can be large due to the misfit of 
the velocity model to actual velocities within the earth, misinterpretation of 
phases, and systematic timing errors. I n  areas where the velocity structure 
i s  accurately known, a 1 arge RMS residual probably would indicate errors in 
the phase d a t a .  If the assumed velocity model does not represent the true 
seismic velocity structure within the earth, RMS residuals could be large and  
ref1 ect the incompati bil i t y  ; a1 ternati vely , the RMS residual s could be small 
and not indicate the actual error in a mislocated hypocenter. 

Other parameters provided by HYPOELLIPSE that  are he1 pful in eval uating 
the quality of a hypocentral solution are: 1)  GAP,  the largest azimuthal 
separation i n  degrees between stations, as measured from the epicenter. If 
GAP exceeds 1800, the earthquake l i e s  outside the network of stations used 
to locate the shock, and the solution i s  generally less  reliable t h a n  for 
events occuring inside the network. 2 )  D l ,  the epicentral distance in 
kilometers of the closest station used in the solution. Solutions where the 
calculated depth i s  greater t h a n  D l  generally have smaller SEZ values (better  
depth precision) t h a n  for  events t h a t  have calculated depths less than the 
epicentral distance t o  the closest station. 3 )  NP and NS, the number of P- 
and S-arrival s,  respectively, used in the solution. The accuracy of the 
solutions generally improves with an increase in the number of P- and 
S-arrivals. The RMS residual may actually increase, however, i f  distant 
stations are included in locating an event, because the differences between 
the observed and cal cul ated travel times commonly increase wi t h  increasing 
epicentral distance due t o  the errors in the assumed velocity model. Such 
systematic errors may cause the RMS residual to increase, even though the 
addition of distant stations well-distrubuted i n  azimuth generally improves 
the accuracy of the solution. 

FOCAL DEPTHS 

Previous studies (e.g., Francis and others, 1978; Lilwall and Francis, 
1978; Uhrhamer, 1980; and McLaren and Frohlich, 1985) have shown t h a t  the 
accuracy of focal depths for  shocks occurring i n  the vicinity of a local 
seismic network i s  primarily a function of the geometrical configuration of 
the network, the number of P- and S-phase arrivals read, and of the adequacy 
of the assumed velocity model. Depths are generally more accurate for 
earthquakes where the distance from the epicenter to  the closest station (01) 
i s  less t h a n  the calculated focal depth and for events located within the 
network or on i t s  periphery. The accuracy of focal depths usually increases 
as the number of S-phase arr ivals  increases. 

Focal depths in the Valdez study area generally are not well constrained, 
especially for shallow crustal events due to the uneven station distribution 
and large station spacing relative t o  the observed seismicity, and t o  a lack 
of knowledge a b o u t  the velocity structure. Calculated depths for the same 
event can vary by several kilometers depending on the number of P-and S-phase 
arr i  val s used in the location, the t r ia l  focal depth, the velocity model , and 
the P-phase traveltime corrections used to locate the earthquake. 



REVIEW OF DATA 

The spat i  a1 d i s t r i b u t i o n  o f  the 480 earthquakes located i n  the Yaldez area 
f o r  1983 (Figures 3  and 4; Appendix A) i s  grossly s im i la r  t o  t h a t  observed f o r  
the 219 events located i n  1984 (Figures 6 and 7; Appendix C). P r inc ipa l  
features o f  the 1983-1984 se ismic i t y  inc lude:  1) the 1983 Col umbia Bay 
earthquakes located 50 km west of Valdez and t h e i r  decaying aftershock 
sequences; 2) the 55-km-long southwest-northeast-trending concentrat ion o f  
a c t i v i t y  centered 30 km northwest o f  Valdez i n  the v i c i n i t y  o f  t he  Tazl i n a  
Glacier ;  3 )  the Copper River de l t a  concentrat ion of events 100 km southeast o f  
Valdez; 4 )  a c l u s t e r  o f  earthquakes beneath Knight Is1  and about 110 km 
southwest of Valdez; 5) scat tered a c t i v i t y  beneath Prince Wi l l i am Sound and i n  
the  northwest corner o f  the study area; and 6) a lack o f  se ismic i t y  i n  the  
northeast  corner o f  the study area. 

The l a rge  decrease i n  the number o f  events located i n  the Valdez reg ion 
from 1983 t o  1984 can be a t t r i b u t e d  t o  the decay i n  the r a t e  o f  af tershocks o f  
the  1983 Columbia Bay events. I f  a1 1  of t he  eve!ts w i t h i n  a  rectangular  box 
( l a t i t u d e  60.9" - 61.1"~,  long i tude 147 - 147.5 W )  around the Columbia Bay 
aftershock zone are removed from the data, the number o f  remaining events 
loca ted  i n  the  study area, 178 versus 186 earthquakes, i s  almost equal f o r  the  
two successive years. 

Co1 umbia Bay 

The dominant feature  i n  the d i s t r i b u t i o n  o f  hypocenters i s  the l a r g e  
number o f  aftershocks from the J u l y  12 and September 7, 1983, Columbia Bay 
earthquakes on the nor th  edge o f  Pr ince Wi l l i am Sound. The J u l y  and September 
shocks w i t h  surface-wave magnitudes o f  6.4 and 6.2, respect ive ly ,  are  t he  
l a r g e s t  t o  have occurred i n  the Pr ince Wi l l iam Sound region s ince the  
magnitude 9.2 (moment magnitude) earthquake o f  1964. The J u l y  event occurred 
about 45 km west o f  Valdez a t  a  depth o f  30 km. The September event was 
loca ted  about 10 km southwest o f  t he  J u l y  shock, also a t  a  depth o f  30 km. 
The two epicenters l i e  approximately 25 km east o f  the epicenter  o f  t he  1964 
earthquake. The Ju ly  earthquake produced the strongest ground acce lera t ion 
(0.32 Q a t  Val dez) recorded f o r  an A1 askan earthquake since strong-moti on 
record1 ng began i n  Alaska f o l l ow ing  the  1964 shock (Maley and E l  1  i s ,  1984). 

Wi th in  4  o r  5  days o f  each mainshock, por tab le  three-component 
sei  smographs were temporari ly depl oyed i n  and around the ep icent ra l  reg ion t o  
ob ta in  accurate aftershock l oca t i ons  (Page and others, 1985). The s i t e s  o f  
the Ju ly  temporary s ta t ions were reoccupied i n  September. 

A specia l  se t  of t rave l  t ime co r rec t ions  was developed using we1 1  - located 
aftershocks recorded by both the temporary l oca l  and permanent regional  
seismographs. These cor rec t ions were used t o  re1 ocate the af tershocks f o r  the 
i n t e r v a l s  Ju l y  16-24 (30 events) and September 12-14 (25 events). O r i g i n  
times, foca l  coordinates, and magnitudes f o r  these re1 ocated events are  1  i sted 
i n  Appendix B. 

The J u l y  aftershock hypocenters (Figure 5, t r i ang les )  def ined a  27-km long 
rup tu re  plane, s t r i k i n g  nor theaster ly  and dipping 650 t o  the northwest. The 
shocks ranged i n  depth from 22-32 km. Aftershock a c t i v i t y  extended the  
i n i t i a l  20-km long rupture several k i lometers northeastward between the  second 
and the t w e l f t h  days. The September mainshock occurred a t  the southwest end 



D E P T H S  

Figure 3. Map of earthquake epicenters fo r  1953. Le t te r s  ind ica te  cross 
sections in Figure 4 .  Pronounced concentration of a c t i v i t y  
north of Prince Ni l l i an  Sound i s  due t o  aftershocks of July and 
September Columbia Bay earthquakes. 
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Figure 5. (Top) Epicenter map of well-located aftershocks of the  July 12  and 
September 7 earthquakes (sol  id t r i ang l e  and octagon, respec t ive ly ) .  
Open t r i ang les ,  shocks from July 16-14; open octagons, shocks from 
September 12-14. Small so l i d  c i r c l e s  indicate temporary local  seismographs. 
Aftershocks a re  in the magnitude range 2.0-3.5. End points  of ve r t i ca l  
sect ions  shown in bottom p a r t  of f igure  a re  indicated.  (Bo t tom)  Cross 
sect ions  o f  mainshock and aftershock hypocenters. Symbols as in map. 
Left section i s  view looking t o  northeast along s t r i k e  of aftershock 
zone. Right section i s  view looking t o  northwzst in d ip  d i rec t l an  
of afterzhock zone. 
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Figure 6 .  Map of earthquake epicenters f o r  1984. Circle indicates maximu? 
epfcen t ra l  distance (surface  focusj  f o r  a 2 secocd P-to-S-phase 
time in terval  a t  seismograph s t a t i on  V L Z .  Letters  indicate  cross 
sect ions  i n  Figure 7 .  





of t h e  J u l y  af tershock zone. The September hypocenters ( F i g u r e  5 ,  octagons) 
de f ined a c l u s t e r  about 6-9 km i n  diameter, l y i n g  i n  t h e  depth range 26-35 
km. The September a f te rshock  zone d i d  no t  appear t o  expand between the  f i r s t  
and seventh days of t h e  sequence. Although the  two a f te rshock  zones appear t o  
over1 ap s l  i g h t l y ,  t h e  September earthquake d i d  n o t  r e a c t i v a t e  a subs tan t i a l  
p a r t  o f  the  J u l y  rup ture  zone. The smal ler  af tershock area f o r  t h e  September 
event  suggests a smal ler  r u p t u r e  zone; t h i s  p a t t e r n  i s  c o n s i s t e n t  w i t h  the 
smal l  e r  surface-wave magnitude repo r ted  f o r  t h a t  event. A1 though t h e  
September rup ture  zone was smal ler ,  t h e  af tershock sequence was more energet ic  
than t h a t  a f t e r  the  J u l y  earthquake. 

The foca l  mechanisms f o r  bo th  t h e  J u l y  and September events determined 
from reg iona l  and t e l  esei  smic P-wave f i  rs t -mot ions (B l  ack fo rd  and Fog1 eman, 
1983) i n d i c a t e  normal, l e f t - 1  a t e r a l  ob l ique s l  i p  on t h e  s teep ly  
nor thwest-d ippi  ng rup tu re  p lane de f i ned  by the  aftershock hypocenters. 

Based on the  depth o f  t h e  a f te rshock  a c t i v i t y ,  t he  type o f  f a u l t i n g ,  and 
t h e  depth d i s t r i b u t i o n  o f  earthquakes associated w i t h  t h e  A l e u t i a n  B e n i o f f  
zone beneath Cook I n l e t  and t h e  no r the rn  Kenai Peninsula, we surmise t h a t  t he  
Columbia Bay earthquakes l i e  i n  t h e  upper p a r t  o f  t he  subduct ing P a c i f i c  
p l  ate. 

Dur ing  1984, af tershock a c t i v i t y  o f  the 1983 Columbia Bay shocks appears 
t o  have occurred main ly  i n  t h e  r u p t u r e  zone o f  the  September 1983 earthquake. 
Only a few shocks were l o c a t e d  near t h e  epicenter  o f  t h e  J u l y  1983 mainshock. 

Tazl  i na Gl a c i  e r  

About 30 km nor th-nor thwest  o f  Valdez i s  a 55-km-long southwest-northeast- 
t r e n d i  ng concentrat ion o f  se i  sn i  c i  t y  centered i n  t h e  v i c i n i t y  o f  t h e  Tazl i na 
G l a c i e r  (F igure  2) which has p e r s i s t e d  s ince a t  l e a s t  1971 when t h e  i n i t i a l  
network was establ ished.  T h i s  a c t i v i t y  nominal ly ranges i n  depth from about 
10-40 km. On January 1, 1983, a 5.3 mb (MD 4.0) shock occur red  near t h e  
southern end o f  the  zone. Although t h i s  event has a repo r ted  depth o f  21 km, 
i t  has s ince been re loca ted  a t  a depth o f  37 km us ing  a m o d i f i e d  ve rs ion  of 
t h e  standard model. . On October 18, 1983, a 4.2 mb (MD 3.6) shock occurred 
a t  a depth o f  about 43 km near t h e  center  o f  the zone. Focal mechanisms f o r  
these two events both have a n o r t h e a s t - s t r i k i n g  nodal p lane s i m i l a r  i n  
o r i e n t a t i o n  and d i p  t o  t h e  r u p t u r e  p lane o f  the  J u l y  and September, 1983 
Columbia Bay shocks; t h i s  suggests t h e  p o s s i b i l i t y  t h a t  t h e  Taz l i na  G lac ie r  
events may have r e s u l t e d  from normal f a u l t i n g  on s teep ly  nor thwest-d ipping 
p i  anes s i m i l  a r  t o  t h e  Col umbi a Bay events. 

Copper R iver  Del t a  

A conspicuous concen t ra t i on  o f  a c t i v i t y  t h a t  has p e r s i s t e d  f o r  several 
yea rs  i s  l oca ted  approximately 100 km southeast o f  Valdez near t h e  mouth of 
t h e  Copper River.  The apparent h i g h  r a t e  o f  a c t i v i t y  i s  due i n  p a r t  t o  the  
lower  magnitude t h r f s h o l d  used i n  s e l e c t i n g  events f o r  processing eas t  of 
about l ong i tude  145 W. Most o f  t he  a c t i v i t y  appears t o  be con f i ned  t o  the 
depth range 10-30 km. Re1 ocated hypocenters from e a r l i e r  t ime  per iods  
concentrate i n  t he  depth range o f  20-25 km and many l i e  a long a west-northwest 
t r e n d  t h a t  i s  obl i que t o  mapped f a u l  t t races  a t  the  sur face (Lahr  and 
Stephens, 1983 1. 



Knight  I s1  and 

A c l u s t e r  o f  s e i s m i c i t y  i s  concentrated bcneath t h e  no r the rn  end o f  Kn igh t  
I s l a n d  near l a t i t u d e  6 0 . 4 " ~ .  l o n g i t u d e  147.75 W .  T h i s  f e a t u r e  i s  n o t  as 
prominent as the  Tazl i n a  G l a c i e r  zone, however i t  has p e r s i s t e d  s ince a t  l e a s t  
1972. On June 5, 1983, a 4.7 mb (Mg 3.6) shock occurred beneath t h e  
i s l and ;  i t  was the  l a r g e s t  event  i n  t h i s  area s ince  May 5, 1975 when a 4.8 
mb (4.7 MS) ear thquake-occurred 30 km southeast o f  t h e  1983 shock. 

Scat tered A c t i v i t y  

Beneath Pr ince  W i l l  iam Sound, south t o  southwest o f  Val dez, se i sm ic i t y  i s  
d i f f u s e  and v a r i e s  considerably i n  space and time. 

A c t i v i t y  south o f  Hinchinbrook I s l a n d  i n  t he  G u l f  o f  Alaska cons i s t s  of 
s p a t i a l l y  and temporal l y  i s o l a t e d  events and p a i r s  o f  events. The l a r g e s t  
event t o  occur i n  t h e  study area dur ing  1984 was a shal low 5.4 mb (5.0 MS, 
4.2 MD) shock on September 20, 20 km southeast o f  Hinchinbrook Is land.  Th i s  
event  was fo l l owed  about 10 minutes l a t e r  by a 5.1 mb (4.6 MS, 3.9 MD) 
shock w i t h  nea r l y  t h e  same hypocentra l  l oca t i on .  The p a i r  o f  events d i d  n o t  
have a de tec tab le  a f te rshock  sequence; however, s i n g l e  shocks o f  comparable 
magnitude and p a i r s  o f  shocks have occurred p rev ious l y  i n  t h e  surrounding 
reg ion  w i thou t  s i g n i f i c a n t  a f te rshock  a c t i v i t y .  The September 20 shocks a r e  
t h e  l a r g e s t  t o  occur o f fshore  i n  t h i s  area s ince a 5.5 mb event  i n  May 
1974. I n  1969 two earthquakes (5.4 and 5.1 mb) occur red  a month apar t  i n  
t he  same l o c a t i o n  as t h e  1984 p a i r .  

A c t t v i t y  t o  the  nor thwest  o f  t h e  Tazl i n a  G l a c i e r  zone i s  l e s s  in tense and 
more d i f f u s e  than t h a t  i n  t h e  T a z l i n a  G laz ie r  zone; most o f  t h e  events l i e  i n  
t h e  depth range 10-30 km. Since the  USGS reg iona l  network began recording, 
t h i s  reg ion  has been cha rac te r i zed  by d i f f u s e  se i sm ic i t y .  

Sei smic F r o n t  

The s e i s m i c i t y  appears t o  be bounded by a northwest-southeast t rend ing  
l i n e ,  which passes about 50 km nor theast  o f  Valdez. Such a l i n e  approximately 
de l  ineates  the  nor theas tern  t e m i  nus o f  the  A1 e u t i a n  B e n i o f f  zone (Stephens 
and others, 1984). Lahr  (1975) and Davies (1975) suggest t h a t  t h i s  seismic 
f r o n t  may co inc ide  w i t h  t h e  nor theas t  edge o f  t h e  subducted P a c i f i c  p la te .  

Crus ta l  A c t i  v i  t y  near Val dez 

Beginning i n  A p r i l  1984, a1 1 events w i t h  a P- t o  S-phase t ime i n t e r v a l  o f  
l e s s  than o r  equal t o  2 seconds a t  t he  s t a t i o n  VLZ t h a t  were recorded a t  t h ree  
o r  more s t a t i o n s  w i t h  a minimum o f  t h ree  P and one S a r r i v a l s  were t imed t o  
i n v e s t i g a t e  the  d i s t r i b u t i o n  o f  small shal low c r u s t a l  earthquakes near t h e  
c i t y  o f  Valdez. O f  t h e  13 l o c a t e d  events meeting these c r i t e r i a ,  t e n  were 
c1 ustered west o f  Val dez near Shoup Bay, wh i l e  t h e  remaining t h r e e  shocks were 
l o c a t e d  east  o f  Valdez. Only two o f  these earthquakes, bo th  near  Shoup Bay, 
were shal lower than 10 km. U n t i l  more data can be c o l l e c t e d ,  l i t t l e  can be 
i n f e r r e d  about t h e  na tu re  o f  t h i s  a c t i v i t y .  
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Depth D i  s t r i  bu t i on  

Near ly  a l l  o f  the  shocks l oca ted  i n  t h e  Valdez reg ion f o r  1983-1984 1  i e  i n  
the  depth range 10-35 km (F igures  4 and 7) .  I n  general, t he  t e c t o n i c  
s ign i f i cance  o f  t h i s  a c t i v i t y  i s  unc lear  due t o  uncer ta in t i es  i n  t h e  
c a l c u l a t e d  depths and i n  t h e  depth t o  and con f igu ra t i on  o f  t he  A l e u t i a n  
megathrust and due t o  the  l a c k  o f  f o c a l  mechanisms. 

The deepening o f  t h e  s e i s m i c i t y  t o  t h e  nor theast  (F igures  4  and 7, sec t ion  
BB') i s  probably associated w i t h  downwarping o f  the  P a c i f i c  p l a t e  t o  t h e  
northeast,  assuming these events l i e  i n  the  subducted p la te .  The boundary 
between the  A leut ian  and Wrangell B e n i o f f  zones i s  uncerta in;  however, events 
deeper than 30 km and loca ted  eas t  and southeast of Valdez are  probably 
associated w i t h  t h e  nor th-nor theast-d ipping Wrangell zone. 

A  comparison o f  t he  cross sec t ions  o f  t h e  Columbia Bay a f te rshock 
hypocenters based on r o u t i n e  reg iona l  network l oca t ions  (F igure  4 )  versus 
1  o c a t i  ons c a l  cu l  ated from data recorded by the  temporary 1  ocal a r ray  (F igu re  
5)  i l l u s t r a t e s  the  poor depth c o n t r o l  t h a t  e x i s t s  f o r  most o f  t h e  study area. 
The r o u t i n e  aftershock l o c a t i o n s  show an apparent gap i n  a c t i v i t y  a t  25 km 
depth (F igu re  41, which i s  no t  seen i n  t h e  wel l -constra ined depths determined 
from t h e  temporary ar ray  (F igu re  5) .  I n  add i t ion ,  t he  r o u t i n e l y  l oca ted  
aftershocks range i n  depth from about 10 t o  32 km, whereas t h e  
we l l -const ra ined hypocenters range f rom 22 t o  35 km. 

Only 28 earthquakes i n  t h e  study area were located a t  depths shal lower 
than 10 km. These events were sca t te red  throughout most o f  t h e  area and a r e  
too  few t o  i n v e s t i g a t e  t h e  r e l a t i o n s h i p  o f  shal low c r u s t a l  a c t i v i t y  t o  mapped 
f a u l t s .  As a  general observat ion, i t  appears t h a t  l i t t l e  o f  t h e  se i sm ic i t y  i n  
t h e  Valdez study area i s  occu r r i ng  a t  shal low c rus ta l  depths where i t  might  be 
r e a d i l y  c o r r e l a t e d  w i t h  f a u l t s  t h a t  a re  mapped a t  t he  surface. 

DISCUSSION 

I n  sumnary, 699 earthquakes were l oca ted  i n  t h e  Valdez study area f o r  t h e  
p e r i o d  1983-1984. A l l  b u t  28 o f  these were located a t  depths deeper than 10 
km. 

The i n t e r f a c e  between t h e  subduct i  ng and ove r r i d ing  p l a t e s  beneath P o r t  
Valdez i s  no t  c l e a r l y  expressed by t h e  earthquake data. By e x t r a p o l a t i n g  the  
depth d i s t r i b u t i o n  o f  earthquakes beneath upper Cook In1  e t  and no r the rn  Kenai 
Peninsula, t h e  megathrust can be i n f e r r e d  t o  be shallower than 20 o r  30 km 
beneath nor thern  Pr ince W i l l  i am Sound (Page and others, 1985). However, w i t h  
few exceptions, i t  i s  n o t  p o s s i b l e  t o  d i f f e r e n t i a t e  between s p e c i f i c  
earthquakes o r  earthquake c l u s t e r s  occu r r i ng  i n  the  lower p a r t  o f  t h e  
o v e r r i d i n g  American p la te ,  i n  t h e  upper p a r t  o f  the  subducting P a c i f i c  p la te ,  
o r  on t h e  megathrust separat ing t h e  p la tes .  

The re1 o c a t i  on o f  e x i  s t i  ng data  w i  t h  improved vel o c i  ty model s  and re1 a t i  ve 
l o c a t i o n  techniques may he lp  c l a r i f y  t h e  nature o f  the  se i sm ic i t y .  New 
in fo rmat ion  on the  v e l o c i t y  s t r u c t u r e  i n  the  Valdez study area w i l l  be 
avai 1  ab le  from t h e  Trans-A1 aska Crus ta l  Transect (TACT) program (Page and 
others,  1986). I n  a d d i t i o n  by supplementing ( f o r  1- o r  2-year i n t e r v a l s )  t he  
sparse reg iona l  seismic network i n  areas o f  pe rs i s ten t  s e i s m i c i t y  w i t h  a  few 
a d d i t i o n a l  s ta t i ons  spaced a t  20-30 km i n t e r v a l s ,  we w i l l  be ab le  t o  reso lve  
t h e  depth d i s t r i b u t i o n  o f  l o c a l  shocks t o  w i t h i n  2 o r  3  km. Th is  s t ra tegy  was 
imp1 emented i n  the  Copper R ive r  D e l  t a  area i n  1984-1985 and i n  t h e  Kn ight  
I s 1  and area i n  1985-1986. 
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APPENDIX A 

1983 Valdez Area Earthquakes 

Earthquakes i n  t h e  Valdez reg ion  are 1 i s t e d  i n  chrono log ica l  order.  The 
f o l l o w i n g  data are  g iven f o r  each event i n  Appendices A, 0, and C: 

1. O r i g i n  t ime i n  Universal  Time (UT): date, hour (HR), minute (MN), 
and second (SEC) . 

2. Epicenter  i n  degrees and minutes o f  n o r t h  l a t i t u d e  (LAT N) and west 
1 ongi tude (LONG W 1. 

3. DEPTH, depth o f  focus i n  k i l ome te rs  

4. MAG, magnitude o f  t he  earthquake, coda d u r a t i o n  magnitude (MD) 
unless noted o t h e m i s e .  A l e t t e r  f o l l o w i n g  the  magnitude i n d i c a t e s  a 
magnitude o t h e r  than MD as fo l lows:  

A - Amp1 i tude magni tude ( XMAG) , USGS. - Body-wave magnitude (mb), USGS Nat iona l  Earthquake In fo rma t ion  
Center (NEIC) . 

S - Surf ace-wave magnitude (MS), NEIC. 

5.  NP, number o f  P a r r i v a l s  used i n  l o c a t i n g  earthquake. 

6. NS, number o f  S a r r i v a l s  used i n  l o c a t i n g  earthquake. 

7. GAP, 1 a rges t  azimuthal separat ion i n  degrees between s ta t ions .  

8. D l ,  e p i c e n t r a l  d is tance i n  k i lometers  t o  t h e  s t a t i o n  c l o s e s t  
t o  t h e  ep icenter .  

9. RMS, root-mean-square t r a v e l  t ime res idua l  i n  seconds: 

R M S  = 

where R i  i s  t h e  observed minus computed a r r i v a l  t ime of t h e  i t h  
a r r i v a l ,  W i  i s  t h e  corresponding we igh t  o f  t h e  a r r i v a l ,  and t h e  
wei h t s  a re  normal ized so t h a t  t h e i r  sum equals N, t he  t o t a l  number b' of , S, and S-P readings used i n  t h e  so lu t i on .  



2 6 
SEH, standard e r r o r  i n  k i lometers  i n  t h e  h o r i z o n t a l  d i r e c t i o n  w i t h  
l e a s t  c o n t r o l .  SEH = MAXH11.87, where MAXH i s  t h e  l a r g e s t  hor izonta l  
dev ia t i on  i n  k i l ome te rs  o f  t he  one-standard-devi a t i  on confidence 
e l l i p s o i d  (see F i g u r e  8 below). I n  prev ious ca ta logs  MAXH was 
r e f e r r e d  t o  as ERH. Values o f  SEH t h a t  exceed 25 km a r e  tabulated as 
25 km. 

96 JOINT EPlCENTRAL ELLIPSE 

PROJECTION O f  JOINT 
POCENTRAL ELLIPSOID 

I I 

I I 
I 

DEPTH I I 

F igu re  8. Re1 a t i  onshi p  between the conf idence e l  1  i pso i  d and SEH, 
MAXH, SEZ, and MAXZ. The pro jec ted  e l l i p s e  has t h e  same o r i e n t a t i o n  
and e c c e n t r i c i t y  as t h e  j o i n t  ep i cen t ra l  68-percent conf idence 
region, b u t  has 1.23 t imes longer  axes. The e r r o r  e l l i p s o i d s  are 
c a l c u l a t e d  assuming a  cons tant  standard d e v i a t i o n  o f  0.16 sec f o r  t he  
a r r i v a l  t ime  readings. 

SEZ, standard e r r o r  i n  k i lometers  of depth. SEZ = MAXZl1.87 where 
MAXZ i s  t h e  l a r g e s t  v e r t i c a l  dev ia t i on  i n  k i l o m e t e r s  of t he  
one-standard-devi a t i  on conf idence e l  1  i psoi  d  ( see F i g u r e  8).  I n  
prev ious ca ta logs  MAXZ was r e f e r r e d  t o  as ERZ. Values of SEZ t h a t  
exceed 25 km are  t a b u l a t e d  as 25 km. 

12. Q, qua1 i t y  o f  t h e  hypocenter. Th i s  index i s  a  measure o f  t he  
p r e c i s i o n  o f  t h e  hypocenter (see sec t ion  Ana lys is  o f  Hypocentral 
Q u a l i t y )  and i s  c a l c u l a t e d  from SEH and SEZ as fo l l ows :  



Q - Larger of SEH and SEZ ( k m )  

13. A Z 1 ,  D I P l ,  and  SE1 are the a z i m u t h  in degrees (clockwise from north), 
dip in degrees, and standard error in kilometers of the most nearly 
horizontal of the three principal semi-axes of the 
one-standard-deviation error ellipsoid. Values of SE1 t h a t  exceed 25 
km are tabulated as 25  km. 

14. A Z 2 ,  DIP2, and SE2 are defined as above, b u t  correspond t o  the 
principal semi-axi s of  intermediate dip. 

15. AZ3, DIP3, and SE3 are defined as above, b u t  correspond t o  the most 
nearly vertical principal semi-axes. 

Magnitudes and f e l t  reports l is ted below an event were obtained from the 
Preliminary Determination of Epicenters of the USGS National Earthquake 
I n f o r m a t ~ o n  Center [NtIL). The body-wave (mb) and surface-wave ( M S )  
magnitudes are those determined by the NEIC.  



ORIGIN TIUE 
1983 HR UN sec 

JAN I 11 18 8.3 
5.3 m 

1 14 29 59.6 
1 21 10 2.1 
3 8 41 59.9 
3 I 5  3 4.6 
8 4 10 22.8 

15 14 16 46.8 
17 22 0 25.2 
23 1 15 38.9 
26 1 3 2  52.0 
31 2 40 20.6 
31 23 52 46.0 

FEB I I 5  17 11.0 
4 4 9 46.6 
4 13 47 7.4 
4 I 4  8 4.7 
5 4 13 21.5 
7 6 29 45.4 

11 23 6 0.8 
15 I 2  26 37.0 
I 5  17 58 36.4 
17 19 38 36.7 
18 13 41 28.5 
19 7 41 42.2 
20 1 47 23.9 
21 14 52 36.5 
22 1 26 12.9 
24 3 5 16.6 
24 20 50 57.0 
27 7 8 12.3 
27 12 40 58.3 

UAR 8 8 25 21.9 
9 5 51 51.3 
9 5 53 28.0 
9 I 5  5 39.2 

11 19 17 24.6 
12 3 52 58.2 
12 8 25 24.4 
13 16 6 49.2 
13 16 8 41.4 
14 3 44 15.9 
I 5  6 45 10.0 
15 20 48 21.9 
16 6 54 28.4 
17 9 I 2  13.6 
17 16 42 36.3 
17 16 45 32.9 
17 16 47 35.7 
19 1 26 59.3 

LAT N 
DEC UIN 
61 17.2 

LONG U 
DEG UIN 

146 57.3 

1983 VALDEZ AREA EARTHQUAKES 
DEPTH IUC NP NS CAP D l  RnS SEH SEZ Q AZl DIP1 SEl A22 DIP2 SEZ A23 DIP3 SE3 

Kn DEC Kn SEC Kn IW DEC DEC Kn DEG DEC Kn DEG DEG Kn 
21.5 4.0 23 1 75 38 0.56 0.5 1.0 A 293 2 0.6 202 10 1.0 34 80 2.0 

FELT ( IV )  AT VALDEZ AND (111) AT ANCHORAGE, COEDOVA, CLENNALLEN, AND 
PAUIER. 

21.6 1.6 8 8 90  33 0.32 0.9 1.0 A 158 10 0.6 81 39 1.1 261 48 2.1 
31.2 3.0 22 4 74 37 0.59 0.5 0 . 6 A  208 7 0.9 299 9 0.6 81 79 1.2 
11.3 1.2A 9 4 214 28 0.78 1.2 0 . 9 A  115 6 0.7 206 6 2.3 341 81  1.7 
27.1 2.3 17 7 76 30 0.63 0.6 0.9 A 293 5 0.6 24 10 1.0 177 79 1.7 
28.6 2.2 18 9 87 40 0.68 0.4 1.0 A 198 2 0.8 288 12 0.6 99 78 1.9 
18.3 2.8 19 7 8 0  31 0.82 0.6 1.0 A 23 1 1.1 293 5 0.7 124 85 1.8 
46.7 2.7 11 5 96 57 0.40 1.4 3 . 2 C  261 6 1.2 I 6 0  9 2.3 21 75 6.1 
20.4 1.1 12 7 185 34 0.60 1.1 0.9 A 10 5 2.0 102 20 0.8 267 69 1.9 
23.1 1.8 18 3 187 35 0.51 1.0 0.9 A 106 13 0.7 6 37 2.2 212 50 1.4 
24.9 1.OA 5 2 161 24 0.16 0.9 1 . 1 A  214 8 1.3 306 I 4  1.6 95 74 2.2 
38.2 1.IA 4 4 172 25 0.10 1.4 1.6 B 81  27 0.9 170 34 1.4 314 48 3.6 
31.2 2.4 19 5 85 24 0.70 0.6 0 . 7 A  148 4 0.7 261 22 0.9 50 58 1.3 
15.7 1 .5A11 7 175 10 0.38 1.0 0 . 9 A  200 30 1.3 88 33 0.9 322 42 2.3 
19.5 I.OA 10 8 133 23 0.46 0.7 1.0 A 357 5 1.0 90 32 0.7 259 58 2.1 
11.3 I . I A  8 5 241 26 0.44 1.5 1.6 B 227 10 2.3 128 40 0.9 328 48 3.9 

1.5 0.9A 7 4 144 27 0.40 1.8 11.1 D 41 0 1.3 131 9 0.8 311 81 21.0 
20.2 1.5 11 4 166 15 0.44 0.7 0 . 8 A  209 1 1.3 118 24 0.7 301 66 1.7 
22.1 2.3 1 8 1 1  86 25 1.00 0.5 0 . 9 A  206 6 0.9 297 9 0.6 83 79 1.8 
19.1 2.3 16 8 84 51 0.40 0.6 0.9 A 278 6 0.5 185 25 1.0 21 64 1.9 
21.1 1.5 10 7 84 8 0.44 0.9 0.9 A 135 9 0.7 81 38 0.9 236 39 1.7 

9.9 0.7A 5 4 161 17 0.19 1.0 1.9 B 262 I 2  1.6 168 17 0.7 25 69 3.7 
32.3 1.2 8 7 215 29 0.74 0.8 0.9 A 115 5 1.0 209 36 1.4 18 54 1.8 
23.6 2.2 18 7 84 50 0.38 0.7 0 . 7 A  103 4 0.5 195 37 1.0 8 53 1.6 

2.4 1.9 I 5  7 129 59 0.71 0.4 0 . 8 A  271 10 0.5 178 13 0.8 37 73 1.5 
10.1 1.9 17 12 97 48 0.71 1.0 1.4 B 269 15 0.6 172 25 1.3 27 60 2.9 
17.9 1.5 7 5 190 6 0.37 1.1 0.8 A 81  23 0.9 159 37 2.0 319 46 1.4 
30.5 2.1 14 9 80 2 5 0 . 7 9  0.6 l . 2 A 3 1 9  4 0 . 6 2 6 1  1 8 0 . 8  61 54 2.0 
25.2 2.2 21 9 133 69 0.39 0.8 2.1 B 261 6 0.6 166 13 1.2 I S  75 4.0 
21.3 2.1 17 9 63 17 0.84 0.4 0 . 7 A  190 2 0.7 280 10 0.7 89 80 1.3 
18.6 2.2 16 8 82 37 0.62 0.5 0 . 9 A  287 10 0.4 195 12 0.8 56 74 1.8 
41.7 2.5 19 10 91 27 0.68 0.7 2 . 0 8  296 1 0.7 206 9 1.1 32 81 3.7 
15.3 2.2 1 8 1 1  110 50 0.43 0.5 0 . 9 A  262 8 0.5 170 14 0.9 21 74 1.7 
13.1 2.4 19 10 108 51 0.58 0.6 0 . 8 A  263 14 0.6 167 24 0.9 21 62 1.6 
9.8 1.6 17 11 182 19 0.84 0.6 0.5 A 115 18 0.4 217 32 1.2 0 52 0.8 

16.7 0.5 7 3 159 5 0.29 5 1.7 B 0 18 1.3 99 26 2.5 239 58 3.4 
29.5 2.1 20 7 77 23 0.93 0.5 0.71). 291 1 0.5 21 14 0.8 197 76 1.4 
19.5 0.8A 4 4 277 9 0.37 2.1 0.8 B 304 4 4.0 213 19 2.1 45 71 1.4 
9.8 0.9A 10 9 181 21 0.53 0.8 0 . 9 A  113 I 5  0.6 14 32 1.3 225 54 1.8 

18.2 1.7 18 8 120 16 0.68 0.5 0 . 6 A  21 14 0.8 118 27 0.5 266 59 1.4 
18.0 2.3 20 11 86 54 0.45 0.7 0 . 9 A  274 5 0.6 182 24 1.1 15 65 1.8 
31.8 2.4 2 0 1 5  94 9 0.63 0.4 0 . 5 A  359 22 0.7 98 23 0.6 230 57 1.0 
20.1 0 . U  7 5 135 26 0.31 0.8 1.5 A 136 9 0.7 81 16 1.0 260 51 2.4 TU 

7.1 0.9 10 4 224 26 0.59 1.3 1.0 A 118 13 0.7 23 21 2.4 238 65 1.9 (X, 

31.2 2.1 17 11 94 37 0.69 0.5 0.6 A 268 2 0.5 176 36 0.7 1 54 1.2 
15.9 1.8 15 4 129 6 0.32 0.7 1 . 0 A  9 7 1.3 101 22 0.7 262 67 2.0 
15.4 1.6 11 8 141 6 0.49 0.7 0.6 A 199 4 1.2 108 22 0.6 299 68 1.2 
14.5 1.5 10 7 201 13 0.23 1.2 0.7 A 81 20 1.9 147 39 0.9 324 42 1.3 
20.7 1.3 12 9 153 18 0.46 0.8 0.8 A 121 23 0.6 13 36 0.8 236 45 2.0 



ORIGIN n n e  
1983 HR HN SEC 

I U R  19 1 34 17.9 
22 I 2  35 13.0 
23 11 29 29.8 
25 23 42 20.5 
27 19 24 35.4 
29 I 1  41 26.9 

APR 3 10 53 1.8 
LO 6 45 40.5 
11 9 3 19.2 
12 3 51 28.1 
12 3 52 14.2 
I 2  3 5 6 4 3 . 7  
12 4 5 35.8 
15 17 49 17.9 
I 5  21 55 12.1 
19 4 43 36.4 

4.0 UB 
22 11 40 48.4 
22 16 53 48.9 
22 21 21 18.1 
24 6 25 14.0 

LAT N 
DEC HIN 
60 36.1 
60 25.8 
61 28.6 
61  35.8 
61 34.8 
6 0  17.0 
60 32.6 
61  30.1 
61  22.2 
60 24.3 
60 22.2 
60 23.7 
60 23.6 
6 0  39.3 
60 39.7 
61 15.4 

LOW U 
DEG MIN 

144 57.3 
145 4.2 
146 38.1 
146 31.6 
146 21.2 
146 32.5 
145 20.7 
147 46.7 
147 36.0 
144 58.7 
144 58.8 
144 55.7 
144 57.3 
145 7.0 
145 6.9 
146 58.5 

DEPTH 
Kn 

20.2 
17.8 
16.7 
26.0 
31.5 

8.0 
17.2 
25.9 
24.8 
27.9 
26.4 
23.4 
25.9 
24.9 
24.8 
31.2 

1983 VALDEZ AREA IURI'UQUAKES 
MAC NP NS CAP D l  RnS SEH SEZ Q AZl DIP1 SEl A22 DIP2 SE2 

DEC rn SEC rn un Dec oec rn Dec DEC ~n 
1.5 10 6 114 16 0.31 0.5 0 . 7 A  356 12 0.6 93 31 0.7 
1.0 13 7 121 14 0.56 0.6 0 . 6 A  207 9 1.0 112 28 0.6 
2.1 22 10 86 38 0.74 0.4 0.7 A 277 2 0.5 187 11 0.7 
2.4 20 13 93 34 0.80 0.5 0 . 9 A  290 0 0.5 20 8 0.9 
2.0 11 7 116 50 0.47 1.0 0.8 A 359 6 1.1 90 11 1.9 
2.3 22 9 83 13 0.60 0.5 0.5 A 149 26 0.9 261 30 0.6 
O.9A 8 5 128 8 0.52 0.6 0 . 6 A  351 0 1.1 81 26 0.7 
1.9 I 5  8 91 38 0.82 0.6 1.3 A 261 2 0.8 170 16 1.0 
2.5 20 7 80 46 0.36 0.5 0.8 A 280 6 0.5 188 17 0.9 
1.2A 6 4 232 19 0.29 2.8 2 . 4 C  191 3 3.9 284 39 6.7 
1.5A 7 5 225 22 0.37 2.0 1.2 B 214 15 3.8 118 23 0.9 
1.2A 7 4 216 22 0.43 1.4 1.5 I 12 17 2.4 112 29 1.0 
1.5A 7 4 219 21 0.44 1.3 1 . 1 A  118 20 0.8 220 29 2.6 
1.1A 7 6 135 14 0.56 0.9 0 . 9 A  141 18 0.9 36 39 1.1 
0.9A 8 5 73 15 0.38 1.0 1.3 A 145 19 0.9 81 36 1.2 
3.4 21 5 73 37 0.51 0.6 O.8A 287 3 0.6 196 19 1.0 

r e L r  (111) AT VALDEZ, (11) AT PWR AND (I) AT ANCRORAGE. 
1.3 11 7 163 16 0.48 0.6 0.6 A 205 14 1.1 108 26 0.6 
0.9A 7 6 219 20 0.43 1.2 0 . 9 A  225 26 2.4 119 28 0.8 
2.3 13 6 99 39 0.93 0.5 1 . 0 A  27 0 1.0 297 6 0.5 
3.1 I 7  4 76 65 0.54 0.7 1.0 A 179 8 1.2 87 14 0.9 

FELT AT SHEEP MOUNTAIN U)DGE. 
0.6A 6 3 125 20 0.08 1.1 1.8 1 42 14 0.9 139 25 1.1 
1.2 8 5 170 18 0.43 0.7 0.8 A 25 22 1.2 125 23 0.6 
1.1 10 6 234 31 0.29 1.1 1.2 A 39 9 2.0 133 26 1.0 
1.7 13 10 165 22 0.56 0.7 0.8 A 6 22 1.2 109 29 0.6 
0.9A 8 6 223 24 0.46 1.4 1.3 B 117 26 0.9 7 35 2.3 
3.0 21 10 95 34 0.82 0.6 2.5 B 295 2 0.8 205 3 1.2 

FELT AT VALDEZ. 
1.9 21 10 68 19 0.73 0.4 0 . 5 A  12 3 0.7 282 5 0.5 
2.1 22 9 50 7 0.37 0.4 0.6 A 81 5 0.7 156 19 0.7 
2.4 22 5 50 7 0.53 0.5 0.6 A 117 15 0.7 213 22 0.9 

FELT (1x1) AT VALDEZ. 
2.2 16 14 92 45 0.55 0.5 0.7 A 111 8 0.6 203 13 0.9 
2.9 26 7 100 6 1  0.53 0.7 0.8 A 261 11 0.6 358 30 1.2 
1.0 9 7 203 23 0.49 2.0 0 B 25 0 3.8 115 19 0.8 
1.2 12 8 168 16 0.52 0.6 0 . 9 A  27 5 1.2 118 17 0.7 
1.1A 9 4 221 19 0.42 1.4 1.3 1 13 26 2.4 120 31 1.0 
1.9 20 14 61 11 0.63 0.4 0.5 A 101 5 0.5 194 27 0.6 
2.9 23 6 80 35 0.79 0.5 0 . 9 A  284 1 0.6 14 4 0.0 
2.4 24 18 64 15 0.76 0.3 0.6 A 268 2 0.6 178 2 0.6 
3.6 27 2 100 59 0.47 0.7 1 . 3 A  269 14 0.8 175 16 1.1 

AZ3 DIP3 SE3 
DEG DEC Kn 
247 56 1.4 
313 60 1.3 

17 79 1.3 
200 82 1.7 
241 77 1.5 

28 46 1.1 
261 64 1.1 
358 74 2.4 

29 72 1.6 
97 51 1.8 

334 62 2.4 
256 55 3.3 
359 54 2.0 
250 46 2.2 
263 43 2.3 

26 71 1.5 



ORIGIN TIME LAT N MNG W 
1983 HR IM SEC DEG UIN DEG U I N  

JUL 3 13 13 55.4 60 23.8 145 15.5 
4 11 13 10.2 61 37.3 146 20.2 

10 23 46 14.0 61 29.3 146 14.0 
I2 8 59 12.0 61 22.1 146 50.4 
I2 11 42 25.7 61 18.6 '146 52.1 
I2 15 I0 4.3 61 1.7 147 8.8 

6.1 UB 6.4 HS 

DEPTH 
Kt4 

12.5 
28.9 
30.8 
24.7 
22.7 
17.5 

1983 VALDEZ AREA EARTHQUAKES 
KAC NP NS GAP D l  Rf4S SEH SEZ Q A21 DIP1 SEl AZ2 DIP2 SE2 AZ3 DIP3 SE3 

DEG KH SEC Kn Kn DEG DEG Kn DEG DEG Kt4 DEG DEC KH 
1.3A 4 3 248 56 0.12 3.1 2.5 C 126 4 1.4 217 13 5.9 19 76 4.6 
2.4 1 9 1 3  88 26 1.23 0.6 0.5A 281 22 0.6 24 29 1.1 160 52 0.8 
2.4 I7 9 99 40 0.78 0.5 O.6A 294 24 0.7 188 32 0.8 54 48 1.2 
I.2A 6 3 132 38 0.24 0.8 1.9 1 10 8 1.4 279 9 0.6 141 78 3.6 
1.8 12 8 122 35 0.72 0.7 0.9 A 283 8 0.5 192 9 4 54 78 1.7 
6-45 30 1 43 46 0.47 0.5 0.9 A 190 8 0.8 281 11 0.6 64 76 1.8 

DAMAGE (VI) AT VALDEZ. FELT (V) AT CHITINA, CHUCUK, COOPER LANDING, COPPER 
CENTER, COBWVA, PORT RICHARDSON, MONA, CIRDUOOD, MOOSE PASS, SKUENTNA, 
SUlTON, YHIITIER, AND WILLOW. FELT (IV) AT ANCHORAGE, P W R  AND SEWARD. 
F e n  (1111 AT FAIRMNKS AND YAKUTAT. ALSO FELT (1111 AT YHITEHORSE, YUKON 

3.2 19 I5 79 46 0.69 0.3 0.7A 281 8 0.4 190 11 0.6 47 26 1.3 
2.7 18 12 79 47 0.58 0.3 0.9A 277 4 0.4 186 4 0.6 52 84 1.6 
2.7 15 13 94 50 0.52 0.3 0.7A 283 . 0 0.4 193 2 0.6 13 88 1.2 

FELT (111) AT VALDEZ AND (11) AT ANCHORAGE. 
2.9 17 13 84 54 0.55 0.4 1.0A 286 8 0.4 195 I0  0.6 54 77 1.9 
2.8 I5  13 95 51 0.52 0.3 0.6 A 290 0 0.4 200 2 0.6 20 88 1.1 
2.1 I5 13 79 47 0.93 0.4 0.6 A 93 7 0.4 185 14 0.7 337 74 1.1 
2.0 1 2 1 0  92 49 0.48 0.4 0.9A 171 3 0.7 262 8 0.4 61 81 1.8 
2.0 14 9 78 46 0.66 0.4 0.7 A 281 1 0.6 191 3 0.8 29 87 1.2 
1.9 I7 14 73 39 0.47 0.5 1 . 1 8  282 10 0.5 189 15 0.8 44 72 2.1 
2.2 17 I2 81 50 0.40 0.4 1.0 A 182 3 0.7 272 4 0.5 55 85 1.9 
2.6 1 8 1 4  80 48 0.71 0.4 0.8A 273 7 0.4 181 9 0.6 40 78 1.6 
2.3 1 6 1 4  96 52 0.47 0.3 0.7A 277 5 0.4 186 9 0.6 36 80 1.4 
2.3A 21 17 82 51 0.44 0.4 0.8 A 289 5 0.5 198 11 0.6 43 78 1.6 
2.4 12 5 108 55 0.34 0.8 1 .6B  179 4 1.4 269 6 1.1 55 83 3.0 
2.0 20 7 81 50 0.51 0.4 1.0 A 189 3 0.7 280 9 0.5 81 80 2.0 
1.8 1 8 1 2  90 45 0.54 0.4 1.0A 181 3 0.8 272 5 0.5 60 84 1.8 
2.0 21 13 77 43 0.52 0.4 0.7 A 280 3 0.4 189 I2 0.6 24 78 1.4 
2.0 21 14 80 50 0.55 0.3 0.6 A 173 6 0.6 264 11 0.4 55 77 1.2 
2.3 1 8 1 3  93 50 0.56 0.3 0.7A 287 1 0.4 197 11 0.6 22 79 1.2 
2.3 1 8 1 3  89 42 0.50 0.3 0.8A 293 3 0.6 203 8 0.6 43 81 1.5 
2.4 17 14 94 49 0.37 0.4 1.0A 278 4 0.5 187 10 0.7 29 79 1.9 
2.4 1 7 1 0  94 47 0.58 0.3 O.6A 268 8 0.4 177 9 0.6 39 78 1.2 
2.0 18 16 74 40 0.50 0.4 1.0A 275 4 0.4 185 5 0.6 44 84 1.9 
2.1 1 8 1 4  90 46 0.47 0.4 0.7A 290 9 0.4 198 13 0.6 54 74 1.4 
2.7 1 5 1 4  85 38 0.55 0.3 0.6A 272 10 0.4 179 15 0.6 34 72 1.2 
1.8 18 12 88 42 0.46 0.4 0.9 A 304 8 0.5 212 11 0.6 69 76 1.8 
2.0 17 9 73 38 0.51 0.4 1.1 A 308 3 0.5 218 7 0.6 61 82 2.0 
2.4 1 8 1 1  92 48 0.54 0.3 0.9A 189 4 0.6 280 8 0.5 73 81 1.7 
3.2 2 0 1 0  81 49 0.47 0.5 1.0A 185 9 0.8 277 14 0.5 63 73 1.9 
2.0 17 14 81 50 0.52 0.3 0.7 A 98 2 0.4 188 4 0.6 341 86 1.3 
2.2 1 6 1 2  84 37 0.49 0.3 0.8A 299 4 0.4 208 7 0.6 58 82 1.5 
2.2 1 8 1 2  94 49 0.57 0.4 O.8A 178 11 0.6 271 15 0.4 53 71 1.6 
1.9 2 2 1 5  75 43 0.63 0.3 0.8A 291 4 0.4 200 7 0.6 50 82 1.5 
3.0 24 12 83 52 0.52 0.4 0.7A 178 5 0.6 269 10 0.4 62 79 1.4 w 
2.5 2 3 1 1  74 39 0.52 0.4 0.7A 292 6 0.5 201 13 0.6 46 76 1.4 0 

1.8 2 0 1 6  83 50 0.70 0.3 0.5A 177 9 0.6 269 13 0.4 53 74 1.0 
1.7 2 1 1 4  80 47 0.49 0.3 0.8A 275 5 0.4 185 6 0.6 45 82 1.5 
1.8 21 I5 84 52 0.41 0.4 0.9A 282 6 0.5 191 12 0.7 38 77 1.8 
1.9 22 I5 83 52 0.52 '0.3 0 .7A 182 6 0.6 273 7 0.4 52 81 1.2 
1.5 1 4 1 0  91 45 0.58 0.4 0 .9A 189 2 0.7 279 5 0.4 77 85 1.6 





ORIGIN TIME LAT N 
1983 HR HN SEC DEG UIN 

JUL 17 13 12 30.6 61 0.7 
17 14 48 22.5 61 0.7 
17 14 52 22.0 61 6.7 
17 23 1 31.6 61 4.2 
18 11 30 58.5 60 59.9 
18 12 8 13.9 61 0.5 
18 13 42 10.6 61 0.3 
18 15 20 1.6 61 0.6 
18 19 26 44.0 60 59.4 
19 5 51 36.4 61 5.3 
19 5 58 50.4 61 1.0 
19 8 47 26.0 61 1.0 
20 1 2 9 5 0 . 4  61 1.9 
20 5 47 29.6 61 29.1 
20 14 13 5.8 60 42.1 
20 20 11 31.8 60 59.9 
21 10 25 19.0 61 1.1 
21 15 43 52.3 61 2.1 
21 23 26 13.9 61 3.9 
22 6 2 5.0 61 5.2 
22 I 2  50 19.6 61 3.3 
23 4 34 1.1 61 2.9 
23 13 13 49.5 60 47.2 
24 14 47 46.5 61 5.0 
26 11 16 5.0 61  1.2 
26 17 58 50.6 61 19.6 
27 4 I 0.8 60 28.9 
28 8 34 8.5 61 28.5 
28 16 51 26.6 60 52.3 
29 6 58 10.6 61 0.9 
29 8 4 10.7 61 4.3 
31 0 5 33.8 61 49.3 
31 2 9 1.6 61 3.2 
31 20 13 0.1 61 6.3 

AUG I I 13 13.7 61  0.6 
1 9 13 2.5 61  2.3 
4 4 7 19.9 60 59.1 

4.4 UB 3.6 MS 
4 7 56 44.5 60 58.8 
4 8 1 5 7 . 1  6 0 5 8 . 6  
4 13 48 29.4 61 2.8 
4 15 30 0.9 60 59.6 
4 17 16 55.7 60 58.6 
5 0 25 21.8 60 37.2 
5 0 27 57.8 60 36.4 
5 21 23 38.7 61 43.7 

4.2 MB 

M N C  Y 
DEG UIN 

147 12.6 
147 13.0 
146 55.0 
167 2.0 
147 17.5 
147 13.3 
147 11.3 
147 12.6 
147 17.7 
146 57.3 
147 15.8 
147 12.7 
147 8.2 
146 38.3 
147 29.2 
147 15.7 
147 9.1 
147 6.3 
147 1.5 
146 59.4 
147 9.6 
147 7.1 
146 54.3 
146 59.3 
147 10.4 
145 3.7 
145 3.8 
146 38.2 
146 53.5 
147 12.3 
147 2.8 
146 43.3 
147 10.5 
146 59.2 
147 14.3 
147 5.1 
147 14.5 

DEPTH 
KW 

24.1 
22.4 
21.2 
16.7 
18.6 
22.0 
16.6 
23.4 
17.4 
16.9 
18.0 
27.2 
17.7 
26.1 
31.3 
18.4 
15.2 
15.2 
11.3 
16.3 
28.0 
20.8 
13.8 
21.8 
21.7 
35.8 
21.7 
21.2 
16. I 
14.8 
19.2 
29.7 
27.5 
21.6 
18.3 
10.3 
21.7 

1983 VALDEZ AREA EARTHQUAKES 
UAC NP NS CAP D l  RllS SEH SEZ Q A21 DIP1 SEl A22 DIP2 SE2 AZ3 DIP3 SE3 

DEC wW SEC Kn Kn DEc DEC Kn DEC DEC Kn DEG DEG Kt4 
2.5 20 14 80 15 0.43 0.3 0.6 A 218 4 0.6 309 10 0.4 107 79 1.1 
1.7 21 15 81  16 0.48 0.3 0 . 6 A  201 3 0.6 291 11 0.4 96 79 1.1 
2.4 20 12 35 20 0.43 0.3 0.7 A 8 4 0.6 278 9 0.4 122 80 1.4 
1.6 21 13 46 20 0.62 0.3 0.8 A 6 2 0.6 276 7 0.4 112 83 1.4 
1.9 19 17 84 17 0.62 0.3 0.5 A 189 4 0.6 280 14 0.4 83 75 1.0 
1.8 18 I 5  82 15 0.56 0.3 0.6 A 204 4 0.6 294 11 0.4 94 78 1.1 
1.8 19 15 78 14 0.53 0.3 0.7 A 193 4 0.6 284 14 0.4 87 75 1.3 
2.1 1 8 1 1  81 15 0.43 0.3 0 . 7 A  I 1  3 0.6 280 19 0.5 110 71 1.3 
2.7 20 13 85 16 0.46 0.3 0 . 7 A  300 6 0.4 209 10 0.6 61 78 1.4 
2.1 1 8 1 5  36 22 0.56 0.3 A 21 1 0.5 291 10 0.4 117 80 1.2 
1.7 18 14 95 17 0.64 0.3 0.6 A 204 6 0.6 294 7 0.4 73 81 1.2 
2.1 1 9 1 4  80 I 6  0.62 0.3 0 . 5 A  275 8 0.4 7 11 0.6 150 76 0.9 
2.2 19 13 77 16 0.42 0.3 0.6 A 40 0 0.5 310 6 0.4 130 84 1.1 
2.0 19 6 69 38 0.68 0.4 0.8 A 289 3 0.5 199 3 0.7 64 86 1.6 
2.5 26 6 117 50 0.68 0.4 0.5 A 114 10 0.6 22 11 0.8 245 75 0.9 
3.1 19 4 83 34 0.39 0.5 0 . 9 A  271 11 0 -6  179 12 0.9 43 74 1.8 
2.1 I 8 1 6  69 15 0.68 0.3 0 . 5 A  211 5 0.6 302 6 0.4 82 82 0.9 
2.2 19 15 58 16 0.67 0.3 0 - 6 A  194 4 0.5 284 5 0.4 65 84 1.1 
1.7 16 14 61 20 0.80 0.3 0 . 6 A  197 1 0.6 287 5 0.4 96 85 1.2 
2 . 8 2 1  7 75 3 6 0 . 6 1  0.4 0 . 8 A 2 9 5  2 0 . 4  205 5 0 . 7  47 85 1.5 
2.9 21 9 65 19 0.58 0.4 0 . 5 A  296 5 0.5 28 17 0.7 190 72 0.9 
1.8 21 14 60 18 0.61 0.4 0 . 6 A  298 5 0.4 28 9 0.7 179 80 1.1 
2.2 21 6 129 49 0.53 0.5 O .8A 285 7 0.5 193 15 0.8 39 73 1.6 
2.4 2 0 1 2  40 22 0.63 0.3 0 . 7 A  21 1 0.6 291 3 0.4 129 87 1.3 
2.3 21 7 80 37 0.48 0.3 0.9 A 274 0 0.5 184 5 0.6 4 85 1.7 
2.0 15 7 112 47 0.51 0.5 0 . 6 A  100 5 0.6 8 24 0.9 201 65 1.2 
1.4A 7 5 173 60 0.61 1.0 1.2 A 91 25 0.9 196 28 1.2 326 51 2.8 
2.2 2 0 1 2  68 38 0.70 0.4 O .8A 300 0 0.5 210 2 0.7 30 88 1.5 
2.3 24 8 82 42 0.59 0.4 1 . 0 A  295 3 0.5 204 16 0.7 35 74 1.9 
2.2 13 4 94 36 0.42 0.5 1 . 1 A  176 5 0.9 267 9 0.6 57 80 2.1 
2.2 I 5  8 86 39 0.41 0.4 1 . 0 A  296 7 0.5 205 I 2  0.6 56 76 1.8 
3.1 19 5 129 32 0.61 0.7 0 . 7 A  97 8 0.9 193 39 1.1 357 50 1.5 
2.2 17 10 78 35 0.67 0.4 O .8A 290 2 0.5 200 6 0.7 38 84 1.5 
2.1 14 7 82 35 0.55 0.5 1 . 3 A  290 1 0.6 200 6 0.9 29 84 2.5 
2.5 17 10 82 34 0.54 0.3 0.7 A 300 1 0.4 209 7 0.6 38 83 1.3 
2.7 20 8 66 40 0.61 0.3 0 . 8 A  296 0 0.4 206 3 0.6 26 87 1.4 
3.2 19 2 84 36 0.44 0.5 1.2 A 302 5 0.6 212 5 0.9 77 83 2.3 

FELT AT VALDEZ AND PAWR. 
2.1 12 8 84 36 0.42 0.6 1 . 1 A  294 5 0.7 202 15 1.0 42 74 2.0 
2.4 13 8 85 36 0.38 0.5 0 . 9 A  306 1 0.6 216 9 0.8 42 81 1.8 
1.9 11 6 89 39 0.34 0.4 1.0 A 298 3 0.6 208 6 0.8 55 83 2.0 
1.9 I 2  7 98 33 1 . M  0.8 0 . 9 A  314 7 0.6 261 30 0.9 55 43 1.6 
2.9 13 4 85 35 0.38 0.6 1.2 A 291 5 0.7 200 14 1.0 40 75 2.4 
1.9 17 6 101 16 0.55 0.6 0.8 A 344 11 1.0 81  32 0.6 237 56 1.8 
1.4 8 3 104 I 7  0.36 1.0 1 . 0 A  288 4 0.9 22 44 1.2 194 46 2.4 &J 

3.7 21 0 111 14 0.48 1.0 0 . 9 A  262 7 0.9 358 39 2.3 164 50 1.1 PO 

FELT ( I V )  AT COPPER CENTER AND SUTTON. FELT WIDELY I N  SOllTH CENTRAL ALASKA 
INCLUDING TALKEETNA. PALMER, AND ANCHORAGE. 

2.3 13 7 127 53 0.72 0.6 1 . 4 B  312 2 1.0 222 11 0.7 52 79 2.7 
2.0 17 8 108 41 0.41 0.5 0.6 A 271 4 0.6 179 33 0.9 7 57 1.1 
2.8 21 10 66 38 0.59 0.4 0 . 6 A  289 3 0.4 199 11 0.1 34 79 1 . 1  



ORIGIN TIUE U T  N 
1983 HR UN SEC DEC UIN 

AUG 11 16 19 12.1 6 0 4 0 . 1  
11 23 29 5.0 61  30.6 
16 19 37 56.0 60 59.1 
17 7 48 54.7 60 30.0 
17 23 51 4.6 60 27.4 
21 I 3 47.3 61 34.8 
21 10 49 34.9 60 30.5 
23 0 42 28.3 6 0  59.4 
23 23 31 29.9 60 32.9 
24 16 57 36.4 60 38.3 
25 2 58 56.6 61 42.0 
26 22 22 25.6 61  0.8 
28 17 40 5.2 61 20.1 
28 21 42 43.1 60 20.1 

SIP 5 22 51 31.6 61  8.7 
7 19 22 5.0 60 58.7 

6.2 UB 6.2 US 

1983 VALDEZ AREA EARTHQUAKES 
DEF'TH HAG NP NS CAP D l  RHS SEH SEZ Q A21 DIP1 SEl A22 DIP2 SE2 AZ3 DIP3 SE3 

KU DEG rtn sec KU KM DEC DEC mr DEG DEC KU DEG DEC KH 
35.6 2.4 20 8 73 33 0.59 0.4 0 . 4 A  6 15 0.7 269 23 0.6 126 62 0.8 
15.8 2.0 19 7 58 36 0.64 0.4 1.OA 184 2 0.8 274 5 0.6 72 85 1.8 
14.1 2.1 20 12 112 36 0.54 0.5 0.8 A 264 10 0.5 170 19 0.8 20 68 1.5 
18.0 1.2A 9 6 171 16 0.46 1.0 0.9 A 192 28 1.1 81 36 0.7 310 42 2.4 
35.2 l.U 4 2 229 11 0.35 6.8 0.9 D 198 2 12.8 289 29 2.3 104 61 1.2 
30.2 2.2 1 7 1 0  80 31 0.75 0.4 0 . 5 A  268 1 0.6 177 26 0.6 0 64 1.1 
29.0 1.6A 6 6 186 18 0.40 2.5 2.6 B 354 27 1.8 102 31 0.9 231 47 6.6 
15.3 2.2 2 1 1 6  111 36 0.46 0.4 O . 8 A  263 3 0.5 172 11 0.7 8 79 1.6 
12.5 1.1 8 4 133 2 0.52 1.0 0 . 5 A  182 16 1.9 81 42 0.7 288 45 1.1 
24.8 1.2A 8 4 116 I 4  0.24 1.1 0.945 142 13 2.2 44 31 0.9 252 56 1.9 
29.3 2.4 18 7 94 41 0.77 0.6 0.6 A 261 17 0.7 136 34 0.6 7 40 1.3 
10.7 2.7 23 8 67 41 0.61 0.6 0 . 9 A  273 7 0.5 180 19 0.9 22 70 1.7 
27.1 1.9 17 6 87 26 0.60 0.4 0.7 A 297 4 0.5 207 6 0.8 61 83 1.4 
16.5 2.0 17 6 I 0 8  56 0 4 1  0.7 1.1 A 264 10 0.8 170 21 1.0 18 67 2.2 
32.3 1.3 8 7 114 25 0.46 0.5 1.2 A 89 12 0.6 356 12 0.8 223 73 2.3 
30.2 6 .2S10  0 145 33 0.12 0.9 1 . 1 A  98 13 0.9 5 14 1.6 229 71 2.1 

SLIGHT D W G B  ( V I )  AT VALDEZ. PELT (V) AT ANCHORAGE, CHUCIAK. COPPER 
cerrrer, m p e a  LANDING, BOILER, m s e  PUS. PWR, SOLWTNA, SUTTON. 
UASILU AND UILLOV. 

15.4 3.4A 13 7 130 38 0.31 0.7 1.2 A 275 7 0.6 181 23 1.0 21 66 2.5 
28.7 3.OAI4 7 122 33 0.61 0.7 1 . 0 A  270 5 0.6 177 26 1.2 10 63 1.9 
29.8 3 .9A11  6 132 32 0.43 1.0 l . 2 A  266 8 0.6 171 34 1.6 8 55 2.5 
28.4 3.5A 7 7 133 37 0.60 0.7 0.8 A 269 5 0.6 176 33 1.2 7 57 1.7 
26.6 2.5A 11 10 127 36 0.60 0.6 0.9 A 87 10 0.6 182 23 1.0 335 65 1.8 
30.6 2.4A 13 10 125 34 0.42 0.5 0.6 A 94 9 0.5 192 37 0.7 353 51 1.3 
28.5 2 .8A12 8 122 35 0.41 0.5 1 . 0 A  278 0 0.5 188 12 0.8 8 78 1.9 
18.0 2.9A 9 8 127 37 0.49 0.7 1 . 1 A  96 1 0.6 187 24 0.9 4 66 2.2 
30.0 2.8A 11 8 124 33 0.41 0.6 0.8 A 94 6 0.5 187 27 0.9 352 62 1.5 
30.1 2 . I A 1 1  7 121 34 0.39 0.6 0 . 7 A  94 10 0.5 191 36 0.9 351 52 1.6 
14.4 3.OA 10 9 129 37 0.42 0.7 0.9 A 266 6 0.5 173 28 1.0 7 61 1.9 
28.8 1.9 9 8 127 32 0.42 0.7 0.8 A 103 11 0.5 201 33 1.0 357 55 1.7 
29.8 2.2 9 8 126 34 0.69 0.5 0.8 A 196 9 1.0 104 14 0.5 318 73 1.6 
30.2 1.9 11 9 122 33 0.32 0.5 0.8 A 100 6 0.5 192 16 0.9 350 73 1.6 
29.9 2.5 11 6 123 36 0.23 0.8 1 . 1 A  101 1 0.6 191 25 1.3 9 65 2.2 
28.2 2 . U  11 7 123 33 0.27 0.7 1 . 3 A  100 9 0.8 192 12 1.2 334 75 2.4 
34.4 2.2A 8 7 132 33 0.13 1.3 1 .  96 7 0.9 2 31 2.8 197 58 1.4 
28.8 2.7 11 7 124 37 0.37 0.7 1.1 A I 1 5  3 0.8 205 14 1.3 13 76 2.2 
28.0 2.0 11 8 128 36 0.44 0.7 1.3 B 108 8 0.7 200 15 1.3 351 73 2.6 
26.5 2.1 12 7 125 35 0.49 0.7 1 . 1 A  83 6 0.6 175 19 1.1 336 70 2.2 
19.0 2.4 13 7 124 54 0.36 0.5 1 . 0 A  261 9 0.5 169 11 0.8 29 76 1.9 
16.0 1.9 13 5 126 36 0.22 0.8 1.4 A 137 7 0.8 261 18 0.7 32 51 2.5 
27.9 2.1 13 7 125 35 0.38 0.6 1.1 A 112 2 0.8 203 11 1.0 12 79 2.0 
28.3 2.0 13 9 122 31  0.36 0.6 1.6 B 266 2 0.7 176 9 1.0 8 81 3.1 
27.0 2.5 13 7 123 35 0.38 0.5 l . 2 A  275 0 0.6 185 13 0.9 5 77 2.4 
30.2 2.2 11 7 I 2 1  31  0.49 0.8 0.6 A 108 17 0.6 261 42 0.9 11 19 1.4 w 
19.5 2.1 12 8 124 34 0.50 0.6 1 . 4 8  286 3 0.6 195 15 0.9 27 75 2.7 w 
22.5 2.2 12 8 124 36 0.23 0.6 1.4 B 287 1 0.6 197 17 0.9 20 73 2.8 
32.0 2.2 I 2  7 119 33 0.52 0.6 0.7 A 113 8 0.5 209 35 0.9 12 54 1.4 
18.7 2.2 14 8 125 36 0.33 0.5 1 .0A  278 6 0.5 187 15 0.8 29 74 2.0 
13.0 2.2 I 3  7 129 38 0.43 ' 0.6 1.1 A 158 10 0.9 261 11 0.7 32 70 2.1 
26.9 2.2 13 9 124 33 0.48 0.4 0 . 9 A  86 7 0.5 177 11 0.7 324 77 1.7 



ORIGIN TIUE 
1983 HR MN SEC 

SEP 7 20 56 49.7 
7 21 9 12.4 
7 21 13 35.8 
7 21 18 11.9 
7 21 20 36.9 
7 21 21 13.8 
7 21 22 43.4 
7 21 32 48.7 
7 21 36 21.5 
7 21 57 29.7 
7 22 1 50.7 
7 22 14 40.1 
7 22 22 10.6 

5.0 
7 22 28 27.6 
7 22 41 18.4 
7 23 1 47.9 
7 23 9 20.7 
7 23 45 13.5 
8 0 21 46.5 
8 0 39 29.8 
8 1 4 9  57.6 
8 2 1 59.0 
8 2 23 24.8 
8 2 51 23.3 
8 2 57 28.3 
8 3 8 14.0 
8 3 2 0 3 1 . 6  
8 3 21 25.5 
8 3 45 23.6 
8 4 20 23.7 
8 4 5 2  3.3 
8 5 11 42.3 
8 5 21 11.7 
8 5 22 1.5 
8 5 30 46.4 
8 6 22 19.8 
8 6 37 18.1 
8 7 5 50.0 
8 7 55 19.3 
8 8 23 22.8 
8 8 40 24.4 
8 9 45 50.1 
8 11 18 36.6 
8 14 51 27.4 
8 15 50 7.1 
8 15 57 40.7 
8 17 46 48.6 
8 21 31 53.9 
9 3 17 22.0 
9 4 5 35.0 

U T  N 
DEG UIN 
60 59.3 
60 59.8 
60 58.7 
60 58.5 
60 59.5 
61 3.0 
60 57.4 
60 58.5 
60 59.4 
60 58.3 
60 57.1 
61 1.0 
61 0.6 

LONG V 
DEG UIN 

147 16.4 
147 13.7 
147 20.0 
147 15.2 
I 4 7  20.4 
147 17.2 
147 19.9 
147 15.3 
147 20.5 
147 16.5 
147 17.5 
147 18.1 
147 18.4 

1983 VALDEZ AREA EARTHQUAKES 
NP NS CAP D l  RHS SEH SEZ Q AZl DIP1 SEl A22 DIP2 SE2 

DEG KM SEC KM Kn DEG DEG KM DEC DEC KU 
13 9 133 34 0.42 0.4 1 . 3 A  276 1 0.6 186 4 0.8 
13 8 132 36 0.54 0.5 0.6 A 105 4 0.5 196 11 0.9 
13 8 135 33 0.43 0.6 1.1 A 107 2 0.6 197 4 1.1 
13 6 134 36 0.35 0.5 1.1 A 275 0 0.5 185 5 0.9 
11 8 142 31 0.24 0.5 0 . 5 A  261 5 0.5 353 39 1.0 
10 3 134 30 1.32 0.9 1.1 A 269 6 0.8 177 19 1.6 
11 5 148 35 0.16 0.6 1 . 3 A  99 6 0.6 190 9 1.1 
11 6 145 36 0.26 0.5 2.1 B 172 2 0.9 82 4 0.6 
11 1 143 31 0.19 0.8 0.7 A 81  21 0.7 330 41  1.5 
12 7 133 35 0.33 0.5 1 . 6 B  261 0 0.5 343 0 0.9 
12 8 135 36 0.27 0.5 0 . 8 A  186 5 0 95 11 0.5 
10 8 139 31 0.29 0.6 0.8 A 89 4 0.5 179 11 1.1 
14 1 123 31  0.34 0.6 1 . 2 A  107 6 0.7 198 9 1.1 
PELT AT ANCHORAGE, PAWEB, VALDEZ, AND VASILLA. 
12 7 129 29 0.28 0.4 0.6 A 344 4 0.8 81 7 0.5 
11 4 132 33 0.46 0.8 2.3 B 88 2 0.7 178 11 1.3 
13 9 123 36 0.39 0.5 0 . 8 A  97 4 0.5 189 22 0.9 
11 8 148 33 0.17 0.6 0.8 A 85 9 0.5 177 14 1.2 
11 6 150 36 0.18 0.5 2 . 0 B  97 4 0.6 187 4 0.9 
I 3  8 132 35 0.38 0.4 0 . 6 A  94 11 0.5 187 14 0.8 
13 7 134 34 0.35 0.5 O.6A 95 11 0.5 188 12 0.9 
13 9 132 36 0.36 0.4 0 . 9 A  269 5 0.4 179 8 0.7 
13 9 132 32 0.50 0.5 0.6 A 106 7 0.5 199 23 0.9 
13 6 137 38 0.36 0.6 1.3 A 280 2 0.5 190 9 1.0 
13 5 131 34 0.42 0.6 0.9 A 101 1 0.6 191 21 1.1 
13 7 137 38 0.36 0.4 1 . 1 A  270 1 0.5 179 8 0.8 
13 10 135 37 0.46 0.4 1 . 0 A  284 1 0.5 194 9 0.8 
13 7 138 37 0.40 0.5 0.7 A 270 5 0.5 178 I 8  0.9 
13 6 135 31 0.44 0.5 0.8 A 103 3 0.6 193 7 1.0 
13 8 133 35 0.59 0.5 0 . 6 A  204 5 0.9 113 8 0.5 
13 7 135 39 0.35 0.5 l . 2 A  270 1 0.5 180 6 0.9 
13 6 131 34 0.48 0.6 0.9 A 94 7 0.6 186 17 1.0 
13 8 126 33 0.45 0.4 0.6 A 101 7 0.5 194 19 0.8 
14 6 129 37 0.40 0.5 0.8 A 261 10 0.4 165 11 1.0 
12 10 128 37 0.47 0.5 0.9 A 269 9 0.5 177 13 0.9 
14 8 125 33 0.40 0.5 1 . 3 A  205 2 0.9 115 4 0.5 
14 I 2  122 33 0.51 0.5 0.9 A 105 2 0.5 195 6 0.8 
12 7 129 39 0.39 0.6 0 . 7 A  278 7 0.5 183 33 0.8 
14 9 127 32 0.43 0.6 0.8 A 106 6 0.6 198 20 0.9 
13 8 124 35 0.40 0.4 0 . 7 A  87 7 0.5 179 18 0.7 
I 4  5 128 37 0.47 0.6 0.8 A 96 6 0.7 187 7 1.1 
13 7 127 39 0.44 0.5 1 .OA 277 1 0.4 187 12 0.8 
14 3 121 35 0.34 0.7 0.9 A 276 9 0.8 183 19 1.3 
14 7 126 37 0.63 0.5 0 . 7 A  91 2 0.5 182 26 0.9 
14 7 125 36 0.33 0.5 0.8 A 96 2 0.5 187 23 0.9 
14 7 126 36 0.42 0.5 0.6 A 98 11 0.5 192 19 0.9 
I 4  7 124 34 0.45 0.5 0 . 8 A  92 2 0.5 183 16 0.9 
12 8 125 31 0.44 0.4 1.0 A 97 5 0.5 187 5 0.8 
14 5 128 35 0.34 0.5 1 . 0 A  88 1 0.5 178 13 0.9 
15 9 129 36 0.56 0.4 0.8 A 278 3 0.4 187 19 0.7 
17 13 113 35 0.72 0.4 0 . 6 A  271 6 0.4 178 24 0.7 

A23 DIP3 SE3 
DEC DEG KU 

20 86 2.4 
355 78 1.2 
350 86 2.0 

5 85 2.0 
165 51 0.8 

16 70 2.1 
336 79 2.5 
289 86 4.0 
191 41 1.3 

0 90 2.9 
300 78 1.6 
339 78 1.6 
344 79 2.3 



ORIGIN T I W  
1983 HR l¶N SEC 

SEP 9 4 19 52.6 
9 5 13 43.5 
9 5 5 4 5 1 . 8  
9 7 24 32.4 
9 8 4 8 3 3 . 2  
9 9 14 33.1 
9 11 52 13.2 
9 13 29 50.4 
9 18 20 55.4 
9 21 29 56.9 
9 23 27 24.9 

10 2 31 8.4 
10 3 14 45.3 
10 9 4 7.6 
10 9 12 39.0 
10 16 51 42.3 
10 19 3 48.0 
10 23 22 6.8 
10 23 29 34.7 
11 1 30 6.9 
11 5 9 59.4 
I 1  6 4 8  23.0 
I 1  12 17 44.0 
11 14 17 20.9 
11 15 31 42.6 
11 22 58 32.0 
12 3 18 26.8 
12 3 3 3 4 3 . 1  
I 2  3 49 39.0 
12 5 23 3.2 
12 6 8 48.9 
12 6 52 35.6 
12 7 31 26.6 
12 7 39 47.3 
I 2  7 53 4.7 
12 11 46 10.7 
12 14 28 20.9 
12 16 46 16.8 
12 19 50 1.0 
13 0 42 9.0 
13 2 11 8.3 
13 2 25 27.1 
13 5 34 45.7 
13 9 24 26.3 
13 10 49 4.5 
13 11 50 1.2 
13 18 37 46.8 
13 21 59 46.1 
14 0 0 38.6 
I 4  1 37 35.3 
14 2 35 10.8 

1983 VALDE 
HAG NP NS GAP 

DEC 
2.2 17 8 111 
3.0 15 7 121 
2.2 14 11 131 
2.7 14 8 123 
2.0 14 9 128 
3.0 14 4 I 3 0  
2.1 t4  9 127 
2.1 14 11 125 
2.2 14 10 125 
2.2 1 6 1 1  58 
2.7 17 10 67 
2.4 17 10 97 
2.4 17 5 6 0  
2.4 19 9 61  
3.5 17 3 59 
1.9 16 9 107 
2.3 15 9 58 
1.9 15 8 68 
2.4 17 7 52 
2.6 17 8 67 
1.6 9 4 198 
2.1 18 7 62 
2.3 18 10 58 
2.6 19 8 59 
1.0 6 3 203 
2.8 16 6 67 
2.5 18 8 69 
1.8 18 10 71  
1.7 15 6 114 
0.7A 6 3 251 
l.U 8 5 232 
2.0 18 10 67 
1.8 18 13 68 
l . lA  7 6 255 
0.6A 4 4 257 
2.4 18 10 67 
2.7 18 10 67 
1.6 17 10 73 
2.2 19 12 59 
1.7 17 11 56 
2.2 22 10 53 
2.5 26 11 46 
1.6 18 8 6 1  
2.8 23 8 45 
2.7 23 10 46 
1.7 18 9 58 
1.9 18 8 59 
1.8 18 10 59 
1.8 19 9 53 
1.7 18 9 58 
3.7 20 3 60 

:Z AREA RARTHQUAKES 
D l  RMS SEH SEZQ At1 DIP1 SEl 
Kn SEC Kn KH DEG DEG KH 
36 0.43 0.4 0.9 A 284 1 0.4 
36 0.53 0.6 1 .OA 282 3 0.5 
38 0.84 0.4 0.8 A 279 0 0.4 
35 0.48 0.4 0 . 8 A  104 3 0.4 
38 0.43 0.5 1.0 A 274 3 0.5 
36 0.36 0.7 l . l A  279 2 0.6 
36 0.49 0.5 0.9 A 280 1 0.5 
34 0.54 0.4 0.7 A 101 6 0.5 
36 0.60 0.5 0.6 A 90 4 0.4 
33 0.63 0.3 0 . 9 A  195 2 0.6 
36 0.43 0.3 0.7 A 33 I 0.5 
36 0.47 0.4 0 . 9 A  280 0 0.4 
36 0.40 0.4 0.9 A 299 4 0.6 
35 0.72 0.3 0.8 A 115 4 0.5 
37 0.39 0.5 0.9 A 296 0 0.7 
38 0.58 0.5 0 . 9 A  91 1 0.5 
36 0.38 0.4 0.8 A 293 2 0.4 
36 0.53 0.4 1 . 1 A  25 1 0.8 
36 0.42 0.4 1.2 A 304 0 0.5 
34 0.45 0.4 0 . 8 A  302 1 0.5 

9 0.40 4 0.6 A 314 25 1.6 
39 0.55 0.4 A 97 1 0.4 
33 0.65 0.4 0.6 A 28 1 0.7 
36 0.42 0.5 1.3 A 139 1 0.5 

9 0.33 1.2 1.0 A 183 21 2.0 
36 0.36 0.4 0.6 A 107 1 0.6 
17 0.12 0.3 0.5 A 311 4 0.5 
14 0.49 0.4 0.4 A 282 10 0.5 
20 0.52 0.6 0.9 A 27 16 0.9 
12 0.45 3.0 1.0 1 306 23 3.4 
39 0.59 1.4 1.5 B 206 16 2.5 
14 0.49 0.4 0 . 6 A  301 1 0.4 
17 0.63 0.4 0.5 A 283 1 0.4 
17 0.51 1.3 1.0 1 188 15 2.4 
16 0.51 1.9 1.2 B 312 23 3.7 
16 0.47 0.4 0.5 A 120 2 0.4 
14 0.71 0.4 0.7 A 109 1 0.4 
18 0.50 0.4 0.7 A 284 1 0.5 
16 0.45 0.3 0.5 A 291 0 0.4 
13 0.45 0.3 O . 6 A  13 0 0.6 
15 0.63 0.3 0.6 A 280 0 0.5 
13 0.51 0.3 0.7 A 200 5 0.5 
14 0.55 0.5 0.6 A 185 1 0.9 
16 0.57 0.4 0.8 A 199 4 0.6 
14 0.52 0.3 0 . 6 A  203 5 0.6 
14 0.48 0.3 0.7 A 22 1 0.6 
18 0.33 0.4 0 . 7 A  195 3 0.8 
14 0.42 0.4 0.8 A 292 0 0.5 
13 0.40 0.4 1.0 A 269 2 0.5 
15 0 .48 '  0.4 0 . 6 A  281 0 0.4 
12 0.36 0.5 0.6 A 115 7 0.6 

At2 DIP2 SE2 A23 DfP3 SE3 
DEG DEG Kn DEG DEG Kn 
194 14 0.7 18 76 1.8 
191 20 0.9 20 70 1.9 
189 14 0.7 9 76 1.5 
194 5 0.8 343 84 1.5 
183 20 0.8 12 70 2.0 
188 24 0.9 13 66 2.1 
190 19 0.8 13 71 1.8 
192 15 0.7 350 74 1.3 
182 28 0.8 353 62 1.2 
105 3 0.4 319 86 1.6 
123 6 0.4 294 84 1.3 
190 11 0.7 10 79 1.6 
208 5 0.7 67 84 1.7 
205 5 0.6 346 84 1.6 

26 3 0.9 206 87 1.7 
181 3 0.9 343 87 1.7 
203 10 0.6 34 80 1.6 
115 3 0.5 277 87 2.1 
214 4 0.7 34 86 2.2 

32 7 0.8 204 83 1.6 
261 39 1.2 79 34 0.8 
187 5 0.7 356 85 1.8 
118 7 0.0 290 83 1.1 
261 4 0.7 38 58 2.1 
291 39 2.5 72 44 1.1 
198 9 0.8 11 81  1.1 
41 4 0.6 176 84 1.0 

185 34 0.7 26 54 0.9 
125 26 0.8 269 59 1.9 
261 33 1.9 77 33 1.2 
106 31 1.2 319 54 3.2 
31 4 0.7 197 86 1.2 
13 9 0.7 187 81  1.0 

288 33 2.7 77 53 1.2 
209 29 2.9 74 52 1.4 

30 14 0.6 218 76 1.0 
199 2 0.7 352 88 1.4 

15 9 0.7 188 81  1.2 
21 2 0.5 201 88  0.9 

283 6 0.4 103 84 1.1 
10 6 0.6 190 84 1.0 

290 6 0.4 70 82 1.3 
275 2 0.5 68 88 1.0 
289 7 0.5 79 82 1.5 
294 9 0.4 84 80 1.1 w 
292 10 0.5 118 80 1.3 UI 

105 6 0.5 312 83 1.4 
202 5 0.8 22 85 1.6 
178 5 0.7 21 85 1.8 

11 7 0.7 191 83 1.1 
24 13 0.9 233 75 1.2 



ORIGIN TIME 
1983 HR HN SEC 

SEP I 4  3 7 59.3 
14 3 40 6.4 
I 4  12 45 5.5 
14 16 3 53.3 
14 17 39 25.7 
14 23 19 4.6 
I 5  7 23 44.0 
I 5  I 5  16 45.7 
15 21 27 22.8 
16 2 59 10.1 
16 8 14 42.0 
17 7 8 12.4 
18 I 5  45 23.8 
19 11 51 46.6 
21 12 13 8.5 
22 12 2 9.4 
23 9 59 14.7 
23 23 15 22.1 
24 1 47 2.0 
24 21 45 42.5 
25 I 2  39 29.4 
26 7 16 25.3 
30 6 38 56.8 
30 6 38 44.0 
30 20 54 15.9 

W T  1 16 45 42.0 
1 20 55 50.4 
2 7 0 29.8 
2 15 18 13.5 
2 23 51 55.5 
3 0 11 38.8 
3 3 59 2.7 
5 16 39 25.8 
6 5 4 0.7 
6 19 2 5.5 
7 2 32 1.1 
7 6 15 42.6 
9 3 32 13.5 

10 9 28 26.9 
12 8 34 16.3 
12 21 0 54.9 

3.7 nB 
13 11 24 15.1 
18 12 25 49.1 

6.2 M E  
19 0 7 39.7 
20 15 30 57.4 
22 1 I 1  47.1 
23 9 33 29.3 
2 5  3 8 23.5 
27 18 35 51.7 

LONG w 
DEC UIN 

147 14.8 
147 16.3 
147 19.5 
147 15.3 
147 15.0 
147 15.8 
147 16.9 
147 17.2 
147 35.9 
146 14.4 
147 15.1 
147 2.2 
147 15.3 
147 15.8 
147 19.1 
147 18.1 
147 34.9 
147 17.1 
147 17.1 
147 17.4 
117 15.5 
147 14.4 
147 15.0 
147 15.6 
147 6.9 
147 16.4 
147 16.8 
147 15.7 
147 15.4 
147 17.2 
147 18.1 
147 20.0 
145 9.4 
147 22.2 
147 16.8 
145 21.7 
146 55.5 
147 18.3 
147 15.7 
147 12.9 
147 46.9 

1983 VALDEZ AREA EAJZTUQUAKES 
DEPTH HAG NP NS CAP D l  RllS SEH SEZQ AZl DIP1 SEI A22 DIP2 SE2 

KU DEG m sec KM m DEG DEG ~n DEC DEG IQI 
22.6 1.7 16 9 108 14 0.53 0.4 0.6 A 8 9 0.8 277 10 0.5 
30.3 2.1 1 9 1 0  58 17 0.48 0.4 O.5A 112 3 0.4 20 26 0.7 
20.1 1.7 18 11 61  16 0.66 0.4 0.7 A 194 3 0.8 284 9 0.4 
34.5 2.2 19 10 59 15 0.56 0.3 0.3 A 275 17 0.5 170 40 0.6 
26.7 1.7 17 9 97 15 0.61 0.4 0 . 6 A  289 2 0.4 19 8 0.7 
30.0 2.0 1 9 1 1  59 1 5 0 . 5 3  0.3 0 . 5 A  15 4 0 . 6  284 5 0 . 4  
22.6 2.1 16 9 LO 35 0.41 0.4 l . 2 A  134 1 0.5 224 2 0.7 
29.9 2.3 17 8 59 34 0.41 0.4 0 . 8 A  81  1 0 . 6  I 4 0  4 0.5 
27.3 2.9 30 8 70 55 0.47 0.4 0 . 8 A  2 1 0.8 272 8 0.5 
36.0 3.1 25 6 83 17 0.64 0.6 0 . 5 A  267 27 0.8 18 35 1.3 
15.8 2.3 27 10 46 37 0.41 0.4 0 . 8 A  274 7 0.5 182 12 0.7 
11.2 2.6 2 2 1 2  41  39 0.67 0.3 0 . 7 A  291 0 0.4 201 1 0 . 6  
29.4 3.1 17 7 59 36 0.42 0.4 0.9 A 1 0 0.8 271 2 0.6 
21.1 2.1 21 11 83 34 0.57 0.3 0 . 8 A  109 2 0.4 199 3 0.6 
18.5 2.0 17 8 59 31 0.42 0.4 0.9 A 197 1 0.7 288 3 0.5 
13.6 2.3 1 7 1 1  61  56 0.55 0.3 O . 6 A  199 9 0.6 291 13 0.4 
26.7 2.2 26 14 52 22 0.50 0.3 0 . 6 A  268 1 0.4 178 4 0.6 
32.2 2.4 19 11 79 53 0.70 0.4 0.4 A 91 7 0.5 185 32 0.7 
14.3 2.1 21 10 46 55 0.52 0.4 0.8 A 190 1 0.6 282 I 8  0.6 
12.1 1.9 21 11 52 36 0.42 0.3 0.6 A 194 6 0.6 285 10 0.5 
13.4 2.1 19 9 52 37 0.32 0.3 0 . 7 A  191 3 0.6 281 5 0.5 
27.7 2.2 18 6 59 37 0.51 0.4 0.8 A 197 2 0.8 107 6 0.6 
24.5 2.7 21 4 84 16 0.95 0.6 1.0 A 297 9 0.6 206 I 2  1.1 
23.7 1 .7A14 6 116 13 0.39 0.5 0 . 7 A  27 8 1.0 295 16 0.5 
12.6 2.2 18 7 62 14 0.29 0.4 0.7 A 195 11 0.8 289 20 0.5 
23.3 2.4 20 6 117 I 4  0.46 0.4 0.8 A 1 3 0.8 271 4 0.5 
11.8 2.0 2 2 1 0  109 12 0.42 0.4 0 . 6 A  277 1 1  0.4 183 16 0.7 
16.4 2.4 2 4 1 0  109 12 0.54 0.4 O .7A 280 13 0.5 186 16 0.7 
14.9 2.2 21 4 115 13 0.41 0.5 0.7 A 1 5 0.9 270 7 0.5 
13.1 2.1 16 4 I24 13 0.30 0.6 0 . 7 A  199 5 1.0 291 18 0.6 
15.4 2.1 18 6 123 15 0.35 0.4 0.9 A 190 5 0.8 281 7 0.5 
22.5 2.6 19 4 124 16 0.37 0.5 1 . 0 A  181 1 0 . 9  272 8 0.5 
26.8 0.7A 3 3 222 23 0.15 3.4 1.0 C 301 4 6.3 33 16 0.9 
16.3 2.1 19 15 117 20 0.79 0.3 0 . 5 A  192 5 0.6 283 9 0.3 
17.4 2.1 21 13 60 17 0.50 0.3 0 . 6 A  12 2 0.5 282 4 0.4 
18.8 1.6 19 5 114 9 0.61 0.4 0.5 A 7 6 0.8 98 9 0.6 
26.9 2.3 22 I 3  78 32 0.66 0.4 0.6 A 89 4 0.4 180 13 0.6 
17.3 2.5 29 9 47 15 0-55 0.4 0 . 8 A  210 10 0.8 302 11 0.5 
27.2 3.0 21 7 59 14 0.66 0.4 0.8 A 269 1 0.4 179 3 0.8 
23.0 2.1 22 11 57 15 0.42 0.4 O.7A 192 4 0.7 283 10 0.4 
28.9 3.6 23 3 52 7 0.34 0.5 0.6 A 123 10 0.5 218 26 0.8 

PELT (111) AT ANCHORAGE AND CHUGLAK. FELT (11) AT PAWR.  
28.4 2.3 25 15 53 15 0.65 0.3 0 . 5 A  192 3 0.6 283 6 0.4 
43.0 3.6 22 2 66 45 0.60 0.6 2 . 2 s  288 2 0.8 198 4 1.1 

FELT (11) AT ANCHORAGE AHD VALDEZ. 
11.2 2.0 15 11 112 44 0.60 0.4 0.7 A 5 3 0.7 275 6 0.4 
32.4 2.2 24 11 102 4 0.72 0.5 0.4 A 148 22 0.5 81 38 0.8 
21.5 3.1 29 1 52 18 0.41 0.5 O .8A 181 2 0.9 272 9 0.6 
30.0 1.7 1 5 1 0  70 42 0.46 0.9 1 . 5 B  353 7 0.8 87 27 0.6 
21.7 2.7 24 8 58 32 0.59 0.3 O .8A 179 1 0 . 6  269 10 0.5 
17.4 1.3A 11 4 188 19 0.52 I .  1.3 B 90 30 0.9 202 33 1.7 

AZ3 DIP3 SE3 
DEC DEC Kn 
139 77 1.2 
208 64 1.0 

86 8 1  1.3 
23 45 0.7 

185 82 1.1 
143 84 1.0 

17 88 2.3 
337 59 1.3 
99 82 1.5 

149 43 0.7 
34 76 1.5 
21 89 1.4 
9 1  88 1.7 

345 86 1.6 
89 87 1.7 
75 74 1.2 
12 86 1.1 

350 57 0.9 
80 71 1.6 
73 78 1.2 
70 84 1.2 

305 84 1.4 
63 75 1.9 

143 72 1.4 
78 67 1.4 

128 85 1.5 
46 69 1.1 
47 69 1.4 

126 81 1.4 
94 71 1.4 
65 81 1.6 
84 82 1.9 

197 73 1.9 
73 80 1.0 

129 86 1.2 
244 79 1.0 
342 76 1.1 

79 75 1.6 
11 87 1.5 
81  79 1.4 
14 62 1.1 



ORIGIN TIME 
1983 HR PIN SEC 

OCT 27 19 18 59.4 
29 14 24 36.9 

NOV 3 13 5 39.1 
7 0 4 47.2 
9 15 39 8.1 

10 12 0 16.0 
11 13 42 5.8 
13 2 6 0.5 
13 2 30 6.4 
18 15 53 52.6 
20 16 55 57.1 
21 0 1 2 3 1 . 1  
21 0 37 10.4 
22 8 55 29.2 
22 13 41 40.5 

DEC 1 16 46 45.0 
1 17 36 53.2 
2 8 0 54.8 
2 17 50 37.7 
3 14 50 31.4 
4 9 31 7.9 
4 16 12 30.1 
5 16 14 0.2 
6 15 30 14.5 

11 8 30 39.6 
11 10 2 48.7 
11 17 51 56.7 
12 23 37 38.0 
14 0 10 35.4 
17 11 20 19.9 
18 7 58 37.8 
19 0 50 25.2 
21 11 51  6.1 
21 23 19 47.5 
22 1 12 36.6 
22 17 4 51.6 
23 16 48 51.9 
24 21 46 49.0 
28 10 44 56.8 
29 18 14 5.5 
30 5 3 52.9 
31 3 52 0.7 

U T  N 
DEC UIN 
60 56.9 
61 22.8 
61  0.1 
6 0  59.9 
60 58.8 
60 19.3 
60 24.5 
60 56.8 
60 57.7 
61  22.7 
61 0.7 
60 32.9 
60 28.0 
60 56.8 
61 23.7 
61 1.5 
60 26.4 
61 19.8 
60 32.8 
61 12.4 
60 23.2 
60 57.8 
61 0.8 
60 24.5 
60 58.5 
61 1.0 
61 21.5 
61 1.6 
61 17.7 
61 0.7 
61 22.8 
61 20.5 
61 1.8 
60 24.2 
60 33.4 
6 0  59.6 
60 26.1 
60 33.5 
60 33.5 
60 24.9 
60 57.9 
61  0.6 

DEPTH 
an 

16.0 
30.0 
30.5 
19.9 
15.1 
19.3 
20.6 
16.3 
23.0 
16.0 
29.4 
13.4 
17.8 
16.2 
28.5 
20.9 
21.0 
29.1 
10.2 
37.6 
24.3 
17.2 

1983 VALDEZ AREA EARTHQUAKES 
MAG NP NS CAP D l  RHS SEH SEZ Q AZl DIP1 SEl 

DEC Kn SEC KH Kn DEC DEC Kn 
2.6 30 I 2  88 13 0.78 0.3 0.6 A 184 6 0.6 
2.3 22 5 54 34 0.78 0.4 0.9 A 189 2 0.7 
2.8 19 9 58 15 0.51 0.4 0.5 A 295 2 0.5 
2.3 19 9 66 15 0.45 0.4 1.0 A 32 1 0.7 
2.2 22 12 67 36 0.45 0.3 0 . 8 A  186 2 0.6 
2.0 21 7 92 48 0.46 0.5 0.9 A 182 I 2  0.8 
2.1 32 10 77 57 0.49 0.4 1 . 1 A  162 7 0.7 
2.6 33 11 47 I 5  0.48 0.4 0.6 A 196 4 0.7 
1.9 28 9 46 14 0.44 0.4 0.6 A 8 1 0.7 
2.3 26 7 51 40 0.50 0.4 0.9 A 9 2 0.7 
2.6 22 7 45 17 0.41 0.4 0.5 A 276 0 0.5 
1.5 I 5 1 0  112 5 0.54 0.5 0 . 5 A  98 20 0.6 
0.9A 7 3 187 8 0.48 2.0 0.9 8 161 10 3.8 
1.9 29 10 47 13 0.45 0.5 0.6 A 300 7 0.4 
2.7 29 10 58 39 0.54 0.4 0.5 A 190 3 0.8 
2.1 2 3 1 0  93 17 0.47 0.4 0 . 8 A  2 1 0 . 7  
2.1 23 10 78 57 0.45 0.4 0.9 A 280 4 0.5 
2.6 2 8 1 0  76 20 0.77 0.4 0 . 5 A  203 6 0.8 
0.9A 8 5 131 30 0.56 0.5 0.9 A 124 17 0.6 
1.3 9 7 106 23 0.59 0.6 0 . 6 A  319 25 0.7 
1 . U  11 7 146 20 0.65 0.7 1.2 A 29 7 1.3 
2.7 34 16 46 13 0.61 0.3 0.6 A 194 8 0.5 
2.2 27 15 56 15 0.58 0.3 0.4 A 285 5 0.4 
0.9 11 5 188 20 0.42 0.7 0 . 8 A  209 9 1.3 
2.5 22 8 59 37 0.46 0.4 0.6 A 265 1 0.4 
2.3 25 8 58 18 0.45 0.4 0.6 A 112 6 0.5 
2.6 22 7 47 43 0.66 0.4 0.6 A 281 9 0.5 
2.4 2 3 1 0  57 17 0.47 0.3 0 . 7 A  14 0 0.6 
2.4 23 11 48 33 0.57 0.3 0.7 A 265 3 0.4 
2.3 22 11 58 18 0.45 0.4 0 . 6 A  284 3 0.5 
2.0 21 9 53 38 0.75 0.4 0 . 6 A  195 4 0.7 
2.0 21 9 55 37 0.42 0.4 0.9 A 188 1 0.7 
2.4 25 7 55 16 0.42 0.3 0.6 A 278 4 0.4 
1.2A 7 6 197 I 5  0.35 1.0 0.8 A 223 11 1.0 
l.U 11 7 137 18 0.46 0.6 0.8 A 4 25 0.8 
2.0 24 10 59 18 0.57 0.4 0.6 A 12 0 0.7 
2.4 35 7 74 58 0.54 0.5 0.7 A 2 5 0.9 
1.6 2 1 1 2  98 27 0.70 0.4 0 . 5 A  9 14 0.6 
0 . U  8 4 132 25 0.37 1.1 2.6 1 113 14 0.8 
0.5 9 6 195 13 0.35 0.8 O .7A 224 1 1.5 
2.3 24 6 59 13 0.51 0.5 0-8  A 109 3 0.6 
2.3 2 1 1 0  57 15 0.42 0.5 0 . 8 A  14 6 0.8 

A22 DIP2 SE2 A23 DIP3 SE3 
DEG DEG lQ4 DEG DEG Kt4 
275 8 0.4 58 80 1.1 
279 11 0.5 89 79 1.6 

26 14 0.6 197 76 1.0 
302 8 0.5 129 82 1.8 
277 4 0.4 70 85 1.4 
275 18 0.6 60 68 1.9 
261 12 0.5 44 74 2.1 
286 9 0.4 82 80 1.2 
278 14 0.4 102 76 1.1 
279 7 0.4 115 83 1.7 

6 1 0.8 186 .89  1.0 
355 33 0.8 214 50 1.0 
261 25 1.2 52 62 1.6 
207 21 0.8 47 68 1.2 
100 7 0.5 303 82 1.0 
271 13 0.4 96 77 1.5 
189 10 0.8 31 79 1.8 
295 17 0.5 94 72 1.0 

29 18 0.8 255 65 1.8 
81 32 1.4 205 41 0.7 

I 2 1  I 5  0.8 275 73 2.3 
286 11 0.6 69 76 1.1 

16 8 0.6 163 81 0.8 
114 26 0.7 316 62 1.7 
175 15 0.7 359 75 1.2 

20 19 0.7 219 70 1.1 
189 13 0.8 45 74 1.2 
284 7 0.4 104 83 1.3 
356 4 0.5 139 85 1.3 

16 23 0.7 187 67 1.2 
286 10 0.5 84 79 1.1 
278 3 0.5 80 87 1.7 

8 5 0.6 149 84 1.2 
128 28 0.7 332 60 1.6 
107 27 0.6 238 52 1.7 
282 4 0.5 102 86 1.2 
272 8 0.5 124 81 1.3 
106 24 0.4 252 62 1.1 

19 I 5  1.3 244 69 5.3 
133 27 0.7 316 63 1.4 

18 I 2  0.9 213 78 1.4 
282 11 0.5 132 77 1.6 



ORIGIN r r n e  
1983 HR WN SEC 

JUL 12 15 10 3.7 
16 5 37 50.1 
16 7 10 37.9 
16 11 47 56.7 
I 6  13 48 10.0 
16 16 42 58.4 
16 17 45 42.3 
16 22 19 36.0 
16 22 42 39.3 
I 7  13 I 2  29.9 
17 14 48 21.8 
I 7  14 52 21.4 
17 23 1 30.9 
18 8 9 46.7 
18 11 30 57.7 
18 12 8 13.1 
18 13 42 9.8 
18 15 20 1.0 
18 19 26 43.2 
19 5 51 35.8 
19 5 58 49.4 
19 8 47 25.5 
20 1 29 49.8 
20 20 11 31.0 
21 10 25 18.3 
21 I 5  43 51.6 
21 23 26 13.3 
22 6 2 4.3 
22 I 2  50 19.2 
23 4 3 4  0.2 
24 14 47 45.8 

SEP 7 19 22 5.0 
12 3 18 26.5 
I 2  3 33 42.8 
I 2  6 52 35.2 
12 7 31 26.2 
12 11 46 10.4 
12 14 28 20.3 
I 2  16 46 16.3 
12 19 50 0.6 
13 2 11 7.8 
13 2 25 26.3 
13 5 34 45.3 
13 9 2 6  25.5 
13 10 49 3.8 
13 11 50 0.7 
13 I 8  37 46.3 
13 21 59 45.5 
I 6  0 0 38.2 
16 1 37 34.9 
14  2 35 10.5 

LAT N 
Dec UIN 
61 2.1 
61 2.4 
61  1.9 
60 57.8 
61 6.3 
61 2.4 
61 0.0 
61 4.3 
60 58.5 
61 0.3 
61 0.0 
61 6.9 
61 4.3 
61 0.1 
60 59.4 
60 59.9 
60 59.9 
61 0.1 
60 59.3 
61 5.2 
61 0.8 
61 0.6 
61 1.6 
60 59.8 
61 0.8 
61 2.2 
61 4.2 
61 5.7 
61 2.6 
61 1.9 
61 4.8 
60 58.7 
60 58.4 
60 58.9 
60 58.6 
61 1.2 
60 59.6 
60 58.6 
60 58.3 
60 59.8 
60 58.6 
60 57.8 
60 57.6 
60 59.5 
60 57.6 
60 58.9 
61 0.4 
60 58.9 
60 58.6 
61 0.1 
60 57.8 

rTED EMMQUAI(GS OF 1983 
DEPTH HAG NP NS CAP 

IM DEC 
29.8 6.3s 21 0 79 
31.1 1.8 19 13 65 
24.6 1.7 26 15 46 
25.6 2.2 21 11 86 
22.6 1.9 20 16 35 
26.2 1.7 23 12 42 
29.4 2.0 21 14 84 
26.9 1.9 20 15 35 
24.1 2.0 21 15 45 
30.4 2.5 22 I 4  73 
28.5 1.8 23 I 5  83 
27.7 2.4 22 12 34 
26.3 1.7 23 13 35 
30.0 2.6 22 17 71 
28.0 1.9 21 16 85 
29.9 1.9 20 14 83 
21.7 1.9 21 14 43 
29.1 2.1 2 0 1 1  64 
28.2 2.8 21 13 85 
24.4 2.1 19 13 37 
30.6 1.8 19 12 96 
31.2 2.1 20 I 2  82 
26.3 2.3 19 I 0  78 
31.6 3.2 20 6 84 
24.2 2.1 18 14 46 
24.0 2.2 19 13 43 
21.7 1.8 1 6 1 3  61 
28.0 2.9 20 12 61 
31.9 2.9 22 9 46 
30.0 1.9 22 13 39 
29.8 2.5 21 12 33 
30.0 6.35 13 0 112 
33.9 2.5 20 10 93 
34.8 1.8 20 12 94 
28.5 2.0 20 13 96 
31.3 1.9 20 15 79 
31.3 2.4 20 12 89 
30.5 2.7 20 12 95 
30.2 1.6 19 13 89 
33.2 2.2 21 14 87 
34.1 2.2 23 12 96 
27.0 2.6 24 13 87 
32.6 1.6 20 11 101 
29.3 2.9 24 11 84 
28.0 2.8 23 13 87 
26.4 1.8 20 I 2  96 
31.9 1.9 18 8 80 
29.1 1.8 19 12 93 
26.3 1.9 20 11 85 
31.2 1.7 20 12 87 
34.3 3.8 21 5 101 

COLUMBIA M T  SEQUENCE 
D l  lurS SEH SEZ Q A21 DIP1 SE1 A22 DIP2 SE2 A23 DIP3 SE3 
1M SEC KH Kn DEC DdG 101 DEC DEC l(n DEC DEC l(n 
80 0.09 0.5 0 . 7 A  279 8 0.7 188 8 1.0 54 79 1.3 
16 0.31 0.3 0 . 3 A  290 0 0.5 20 2 0.6 200 88 0.5 
11 0.32 0.3 0.4 A 201 2 0.6 291 9 0.4 99 81 0.7 
19 0.30 0.3 0 . 4 A  292 8 0.5 199 I 7  0.6 46 71 0.8 
19 0.35 0.3 0 . 5 A  99 3 0.4 9 13 0.5 202 77 0.9 
10 0.23 0.4 0.4 A 286 9 0.5 22 34 0.7 183 55 0.8 
17 0.26 0.3 0.4 A 280 7 0.5 189 7 0.6 55 80 0.7 
15 0.31 0.3 0 . 4 A  271 7 0 9 18 0.6 167 71 0.7 
15 0.40 0.3 0.4 A 187 5 0.6 278 8 0.4 65 81 0.8 
16 0.24 0.4 0.3 A 294 26 0.5 47 38 0.7 119 41 0.6 
16 0.32 0.3 0.4 A 282 12 0.4 188 16 0.6 47 70 0.7 
21 0.26 0.4 0.4 A 264 8 0.5 359 32 0.6 162 57 0.9 
15 0.29 0.4 0.4 A 270 8 0.5 3 27 0.6 I 6 5  62 0.8 
16 0.22 0.3 0.3 A 283 25 0.5 175 34 0.6 41 46 0.7 
17 0.36 0.3 0.4 A 177 14 0.6 271 15 0.4 46 69 0.8 
16 0.23 0.3 0.3 A 284 19 0.4 177 40 0.6 33 44 0.7 
14 0.28 0.3 0 . 4 A  282 11 0.4 189 12 0.6 53 74 0.8 
15 0.23 0.4 O.4A 169 9 0.7 263 27 0.5 62 61  0.8 
21 0.31 0.3 0.4 A 198 16 0.6 293 18 0.5 69 66 0.8 
22 0.30 0.3 0.4 A 287 4 0.5 17 10 0.6 175 79 0.9 
19 0.30 0.4 0.3 A 291 8 0.4 25 28 0 .1  186 6 1  0.5 
I 7  0.32 0.4 0 . 3 A  6 21 0.7 262 32 0.4 123 50 0.6 
16 0.24 0.3 0.5 A 205 7 0.6 297 13 0 - 5  87 75 0.9 
19 0.24 0.5 0 . 3 A  3 1 0 . 9  I 0 0  42 0.1 264 47 0.5 
15 0.37 0.3 0.5 A 21 0 0.6 291 9 0.4 111 81  0.9 
17 0.35 0.3 0 . 5 A  276 7 0.4 7 7 0.6 142 8 0  0.9 
20 0.54 0.4 0.5 A 284 6 0.4 16 20 0.6 178 69 1.1 
19 0.19 0.3 0.4 A 22 8 0.6 291 10 0.4 150 77 0.7 
15 0.33 0.4 0.3 A 20 6 0.7 113 24 0.6 277 65 0.5 
13 0.28 0.4 O.3A 24 10 0.8 288 29 0.4 131 59 0.6 
18 0.45 0.3 0 . 3 A  280 1 0.4 11 38 0.6 189 52 0.7 
78 0.12 0.7 0.9 A 106 1 0.9 196 7 1.3 8 83 1.6 
18 0.23 0.3 0.3 A 190 22 0.7 87 30 0.6 311 51 0.4 
16 0.31 0.4 0.3 A 184 10 0.8 283 42 0.5 83 46 0.6 
15 0.22 0.3 0.4 A 291 5 0.5 24 35 0.6 194 55 0.7 
18 0.23 0.4 0.3 A 280 22 0.4 179 25 0.7 46 56 0.6 
16 0.25 0 - 3  0.3 A 114 7 0.4 207 23 0.6 8 66 0.5 
16 0.48 0.4 0.3 A 281 4 0.4 189 I 8  0.8 23 71  0.6 
19 0.20 0.4 0.4 A 275 2 0.5 183 30 0.7 8 6 0  0.6 
16 0.28 0.3 0.3 A 8 12 0.6 273 22 0.4 125 65 0.5 
16 0.26 0.4 0.3 A 171 6 0.7 81 36 0.5 269 54 0.5 
15 0.48 0.3 0.3 A 9 6 0.5 277 12 0.4 I25  76 0.6 
16 0.30 0.5 0.3 A 174 3 1.0 265 21 0.5 76 69 0.6 
16 0.21 0.4 0.3 A 99 5 0.5 191 21 0.7 356 68 0.6 
15 0.23 0.3 0 . 3 A  282 5 0 14 17 0.6 176 72 0.6 
15 0.30 0.3 0.4 A 277 5 0.5 9 22 0.6 175 67 0.7 
22 0.19 0.4 0.4 A 273 7 0.5 181 18 0.8 23 71 0.7 
16 0.22 0.4 0 . 5 A  281 1 0.5 11 4 0.7 I77  86 0.9 
15 0.21 0.4 0.4 A 263 3 0.5 356 43 0.8 170 47 0.8 
17 0.20 0.4 0.3 A 275 I S  0.4 179 23 0.7 35 62 0.6 
I 5  0.36 0.5 0.3 A 200 12 0.9 102 34 0.6 307 53 0.6 



O R I G I N  TIME 
1983 HR HN SEC 

SIP 14 3 7 58.6 
14 3 4 0  6.1 
I4 I2 45 4.8 
I4 16 3 53.1 
14 17 39 25.2 
14 23 19 4.3 

LAT N 
DEC HIN 
60 58.5 
60 59.9 
60 57.5 
60 59.5 
60 59.7 
60 59.8 

LONG U 
DEG HIN 

147 17.9 
147 19.2 
147 21.8 
147 17.2 
147 17.3 
147 17.6 

RELOCATED EARTHQUAKES OF 1983 COLUnBIA MY SEQUENCE 
DEPTH WAG NP NS CAP Dl 8HS SEH SEZ Q AZl DIP1 SEl A22 DIP2 SE2 A23 DIP3 SE3 

Kn DEC an SEC IW an DEC DEC lpl DEG DEG m DEG DEC IQI 
28.9 1.8 19 I2 115 I 5  0.32 0.4 0.4 A 270 9 0.4 8 42 0.7 170 47 0.9 
33.4 2.2 21 13 86 16 0.24 0.4 0 .3A 196 3 0.7 104 35 0.5 290 55 0.5 
27.4 1.8 20 13 99 17 0.32 0.4 0.4 A 275 9 0.4 180 31 0.8 19 58 0.8 
35.2 2.3 21 12 91 16 0.36 0.4 0.3 A 171 15 0.7 81 32 0.6 284 55 0.5 
30.3 1.7 20 12 89 16 0.33 0.4 0.3 A 279 18 0.4 180 25 0.7 41 58 0.6 
34.1 2.0 21 13 89 17 0.34 0.3 0 . 3 A  178 21 0.7 281 30 0.4 59 52 0.5 



ORIGIN TInu 
1984 HR PIN SEC 

JAN 4 20 14 8.6 
6 7 33 57.3 
6 11 2 21.9 

16 4 53 40.6 
17 12 53 57.8 
17 22 27 27.5 
17 22 37 17.5 
18 1 18 13.1 
18 7 31 17.0 
19 2 16 30.1 
22 2 41 30.8 
22 2 44 51.4 
22 7 42 30.4 
22 12 20 48.3 
22 20 9 25.5 
23 4 42 9.2 
25 21 19 55.5 
26 1 22 30.5 
26 6 40 36.7 
27 16 16 38.6 

FED 7 9 2 8 3 7 . 2  
10 22 17 45.2 
11 14 3 41.2 
16 2 29 30.3 
17 11 22 6.8 
19 8 37 37.9 
27 3 21 39.8 
29 7 29 3.3 
29 14 3 59.2 

HAR 2 13 20 20.1 
4 19 14 3.5 

11 2 18 29.0 
11 6 3 4  4.2 
12 7 31 2.9 
12 19 49 39.3 
14 11 53 47.9 
16 3 10 18.8 
16 23 2 57.0 
17 I 8  50 35.4 
20 0 22 14.7 
20 15 20 57.7 
22 22 30 59.1 
23 0 27 20.1 
29 6 8 34.4 
30 17 50 58.5 
30 22 31 34.1 

APR 1 6 29 23.0 
1 10 5 39.3 
4 9 32 26.2 
4 12 13 47.7 
4 19 56 15.8 

U T  N 
DEG HIN 
60 50.8 
6 0  35.3 
60 26.7 
60 23.8 ' 

60 29.9 
6 0  24.2 
60 25.6 
61  2.3 
60 49.3 
6 0  35.9 
60 59.2 
60 25.8 
60 36.5 
6 0  43.3 
60 26.9 
60 21.9 
61 26.3 
60 30.2 
61 18.5 
60 59.5 
60 58.1 
61 33.8 
60 23.9 
60 34.9 
61 1.4 
60 58.6 
61 22.6 
60 57.6 
61 1.4 
61 30.5 
61 20.3 
6 0  15.5 
60 36.4 
60 26.4 
60 59.2 
60 23.1 
60 55.2 
61  19.0 
61 35.7 
60 30.0 
60 46.6 
60 24.4 
60 23.2 
61 18.3 
61  3.8 
60 56.3 
61 1.1 
60 35.2 
60 41.6 
61 37.6 
60 38.2 

1984 VALDEZ 
DEPTH MAC NP NS 

RI 
25.0 1.6 19 8 
17.2 1.0 8 4 
17.9 1.7 17 6 
22.5 1.5 19 7 
21.3 0.7A 9 4 
19.4 O.8A 11 5 
24.2 1.1A 11 3 
14.5 3.0 31 5 
8.4 1.5 16 2 

20.8 2.1 27 10 
17.1 2.0 25 11 
19.5 0 . M  9 8 
19.6 1.1 10 9 
24.8 1.9 22 10 
19.9 2.2 23 12 
26.1 2.3 32 10 
19.1 2.9 22 9 
16.4 1.4 12 9 
19.0 2.0 21 13 
18.1 2.1 19 13 
18.8 1.9 25 9 
29.8 2.5 21 7 
15.3 0.8 8 5 
11.9 1.7 24 11 
12.7 2.0 20 13 
18.1 2.3 22 9 
18.6 2.1 23 11 
15.2 2.1 23 9 
21.0 2.3 23 8 
22.0 2.9 28 5 
23.5 2.2 19 9 
34.2 1.3A 9 6 
13.4 1.6 12 8 
13.1 0.9 10 4 
29.7 2.4 26 12 
29.7 2.4 34 12 
20.7 2.5 28 12 
22.2 2.1 23 8 
32.0 2.2 21 7 
14.1 0.4A 8 4 
27.7 1.7 23 11 
18.4 1.5 13 8 
21.1 1.1A 9 4 
26.9 2.1 24 9 
13.7 2.1 24 7 
12.1 2.1 30 10 
8.9 1.9 28 16 

28.0 2.1 26 14 
28.3 1.1 13 6 
21.1 2.9 24 8 
17.1 0.8 10 4 

ARGA 
CAP 
DEG 

45 
9 7 

162 
137 
I55  
194 
186 
48 
65 
71 
87 

165 
114 
66 
64 
7 2 
5 7 

168 
66 
59 
51 
8 7 

199 
106 
9 1 
59 
55 
8 7 
81 
79 
62 

202 
82 

216 
83 
70 
47 
56 
87 

244 
57 

148 
244 

58 
58 
4 7 
86 

130 
79 
8 5 

104 

M 1 1 w p v m s  
D l  RUS SGH SEZ Q 
KM SEC W IM 
34 0.51 0.3 0 . 5 A  

8 0.40 0.9 0.9 A 
13 0.53 0.6 0.8 A 
19 0.70 0.6 0.6 A 
26 0.25 0.6 0.9 A 
22 0.53 1.1 0 . 8 A  
20 0.38 1.3 1.OA 
17 0.47 0.5 0.7 A 
16 0.60 0.7 1.4 A 
36 0.55 0.5 1 . 0 A  
15 0.66 0.5 0.7 A 
13 0.93 0.7 1.0 A 
27 0.42 0.6 1.0 A 
21 0.60 0.5 0 . 6 A  
14 0.51 0.4 0.6 A 
51 0.51 0.5 0 . 9 A  
44 0.57 0.4 0.9 A 

5 0.52 0.5 O.5A 
31 0.56 0.4 0.7 A 
I 2  0.67 0.3 0.6 A 
36 0.37 0.4 O .8A 
22 0.60 0.5 0 . 6 A  
15 0.44 2.0 1.1 B 

8 1.07 0.4 0.6 A 
43 0.43 0.4 0.7 A 
14 0.45 0.4 0.8 A 
38 0.50 0.3 0 . 7 A  
45 0.38 0.5 1 . l A  
48 0.41 0.4 1.0 A 
42 0.60 0.4 0 . 9 A  
30 0.65 0.4 0.6 A 
35 0.90 1.0 0 . 9 A  

9 0.64 0.6 0.7 A 
16 0.25 1.5 0.8 1 
51 0.58 0.3 0.6 A 
53 0.53 0.4 0.6 A 
54 0.43 0.4 1.0 A 
29 0.61 0.1 0 . 6 A  
25 0.64 0.6 0.6 A 
17 0.22 1.6 1.0 B 
21 0.56 0.4 0 . 5 A  
16 0.63 0.7 0 . 7 A  
17 0.43 1.1 1.0 A 
33 0.68 0.4 0 . 7 A  
11 0.60 0.4 O .5A 
56 0.43 0.4 0 . 6 A  
46 0.77 0.4 0.5 A 
53 0.57 0.4 0.7 A 
21 0.36 ' .0.8 0.8 A 
55 0.61 0.5 1 . 0 A  
24 0.53 1.1 1.4 B 

AZI DIP1 SEl A22 DIP2 SE2 A23 DIP3 SE3 
DEG M C  KH DEC DEC KN DEG DEG IM 

33 4 0.6 124 16 0.5 289 73 1.0 
5 22 0.8 112 35 1.1 250 47 2.2 

101 16 0.6 7 16 1.1 234 67 1.5 
112 24 0.6 221 36 1.2 356 44 1.3 
124 17 0.7 27 23 1.0 247 61 1.9 
214 19 2.1 117 20 0.7 344 62 1.6 
117 13 0.8 213 26 2.5 3 61 1.6 
194 1 0.9 284 13 0.6 100 77 1.4 
81  13 1.1 154 22 0.8 318 60 2.7 

178 8 0.9 270 14 0.4 59 .74 2.0 
184 3 0.9 275 18 0.5 85 72 1.4 
200 2 1.2 109 25 0.9 294 65 2.0 
145 15 0.6 81 28 0.7 265 50 1.7 
261 2 0.7 137 7 0.5 2 55 1.0 

18 9 0.8 110 18 0.5 262 70 1.1 r 
273 5 0.6 5 20 0.9 170 69 1.7 
193 1 0.8 283 9 0.5 97 81 1.6 $ 

10 13 0.9 106 26 0.6 256 61  1.1 < 
192 4 0.6 283 12 0.5 84 77 1.3 5 196 1 0.6 287 I 1  0.5 101 79 1.1 
288 11 0.4 195 12 0.7 59 74 1.6 rO 
284 1 0.6 194 20 0.9 17 70 1.2 v 

34 9 3.7 134 44 0.9 295 44 2.5 > o  
8 13 0.6 104 23 0.5 251 63 1.2 2 

206 13 0.6 300 14 0.5 75 71 1.3 w 0 
H 306 5 0.4 215 9 0.6 65 80 1.6 , , 

190 5 0.6 281 13 0.4 79 76 1.3 
183 11 0.8 277 15 0.5 58 71 2.3 2 
192 6 0.7 284 14 0.5 79 75 2.0 
304 2 0.6 34 4 0.8 187 86 1.7 
195 6 0.7 286 8 0.5 69 80 1.2 
279 10 0.9 184 28 1.9 27 60 1.6 
342 7 0.8 81 38 0.6 243 51 1.6 

39 17 2.9 141 35 1.0 288 SO 1.3 
0 0 0.6 270 5 0.4 90 85 1.0 

261 2 0.5 351 27 0.6 167 63  1.2 
183 9 0.7 275 11 0.4 55 76 2.0 
290 4 0.4 199 7 0.7 49 82 1.2 
116 6 0.6 211 34 0.9 17 55 1.3 
45 12 3.1 310 22 1.5 162 65 1.9 
39 22 0.6 139 23 0.5 270 57 1.2 
2 1  20 1.3 125 33 0.7 265 50 1.6 
25 20 1.8 133 39 1.1 274 44 2.4 

283 5 0.5 192 5 0 8  58 83 1.4 P 
30 4 0.8 121 21 0.6 290 69 1.0 0 

285 11 0.5 192 14 0.8 52 72 1.2 
173 5 0.7 264 14 0.4 64 75 1.0 
187 1 0.8 277 5 0 4  86 85 1.4 
156 5 0.8 81 42 0.8 251 46 1.9 
117 1 0.7 27 3 0.9 225 87 1.9 
164 1 0.9 81 35 1.3 255 54 3.0 



ORIGIN TIME 
1984 HR UN SEC 

APR 9 9 30 31.4 
10 19 15 44.1 
15 7 I 5  20.1 
18 2 11 13.3 
19 0 46 5.5 
19 1 18 17.6 
19 14 35 23.4 
20 7 40 38.1 
21 12 1 18.9 
22 13 4 26.5 
26 18 10 58.7 
28 2 5 28.6 
30 18 0 43.3 

WY 2 0 22 53.6 
4 23 2 43.4 
6 3 5 2 2 7 . 5  
7 6 26 39.2 
8 1 5 0  57.9 
9 4 18 32.3 
9 9 6 9.2 

10 8 55 29.8 
10 15 0 43.3 
I 2  14 19 3.3 
16 I 35 44.0 
18 22 30 47.5 
20 9 40 10.5 
27 5 43 4.0 
28 8 M 52.7 
29 4 14 8.6 
31 8 35 19.9 
31 10 47 27.9 

JUN 1 1 1 4 9 . 1  
1 19 23 58.9 
1 21 29 35.0 
1 22 5 2.7 
1 22 10 56.0 
2 8 49 16.3 
2 22 35 24.5 
8 22 10 17.8 

10 8 32 58.4 
13 13 5 1.0 
13 16 17 2.6 
15 7 I 9  12.0 
18 14 50 26.5 
19 14 26 2.5 
20 11 34 4.8 
23 23 7 48.8 
27 18 59 31.8 
29 7 28 33.0 

JUL 1 14 55 13.0 
3 6 29 50.3 

LAT N 
DEG n1N 
60 23.9 
61 59.0 
60 16.1 
6 0  22.8 
61 8.9 
61 9.3 
60 56.4 
60 55.8 
60 59.8 
60 32.4 
61 20.0 
61 0.9 
61 41.6 
61 20.0 
61 2.9 
61 36.1 
61 20.7 
60 35.0 
60 26.6 
61 18.6 
60 59.9 
61 23.9 
60 19.8 
61 14.8 
60 36.4 
60 24.6 
60 29.8 
60 32.8 
60 44.0 
61  0.0 
61 7.2 
60 43.7 
61 9.1 
60 29.4 
60 27.3 
6 0  27.7 
60 16.7 
60 23.0 
61 30.9 
61 1.6 
61 57.3 
61 16.0 
61 39.3 
60 25.7 
61 24.0 
61 2.2 
61 42.9 
60 49.1 
61 23.4 
60 29.8 
60 23.1 

LONG w 
DEG MIN 

144 57.6 
147 31.8 
144 51.9 
145 2.8 
147 15.7 
147 14.9 
147 25.2 
147 14.5 
147 13.6 
145 7.6 
146 43.7 
147 16.2 
146 47.2 
146 50.1 
147 2.5 
146 17.4 
146 44.6 
145 6.8 
145 6.3 
I 4 6  47.2 
147 16.0 
146 46.3 
147 43.7 
146 55.3 
147 31.4 
147 36.7 
145 1.6 
144 54.7 
147 0.8 
146 55.1 
146 14.5 
146 60.0 
146 31.3 
145 7.2 
145 2.4 
145 6.8 
147 0.2 
144 51.0 
147 24.1 
147 6.9 
147 46.2 
146 57.7 
146 52.8 
147 43.2 
146 51.8 
146 33.9 
147 21.0 
147 39.9 
147 29.1 
145 5.1 
147 37.0 

1984 VALDEZ AReA eAR 
DEPTH HAG NP NS GAP D l  RMS 

Kn DEC Kl4 SEC 
23.7 0.8 12 6 171 20 0.55 
38.4 2.0 21 8 167 20 0.73 
28.7 1.2 13 6 144 34 0.53 

7.3 0.6A 5 2 237 19 0.47 
11.1 2.4 28 7 41 31 0.70 
9.0 2.5 27 7 73 31 0.75 

12.0 2.1 26 11 52 50 0.43 
23.5 2.5 27 14 49 42 0.51 
18.8 2.5 27 6 85 15 0.57 
16.6 l.U 7 3 145 5 0.34 
15.1 2.7 26 5 49 31 0.74 
16.4 1.9 22 12 82 49 0.60 
21.1 2.0 18 10 96 33 0.74 
30.3 2.9 26 7 48 35 0.57 
11.6 2.4 22 6 60 40 0.37 
34.8 2.8 26 9 90 23 0.72 
21.6 2.0 21 11 64 32 0.59 
16.0 1.1 8 7 153 8 0.42 
27.0 0.5A 6 S 266 I 2  0.12 
23.6 2.4 26 11 46 31 0.54 
20.9 2.6 31 11 45 16 0.58 
15.9 2.0 24 9 55 38 0.69 
23.8 2.0 33 9 81  48 0.40 

8.1 2.1 25 10 40 29 0.50 
30.0 2.2 26 8 67 40 0.72 
26.7 2.2 22 11 102 0 0.49 
11.6 0.8A 6 4 150 46 0.70 
17.2 1.5 12 10 142 16 0.59 
22.4 2.6 31 12 46 18 0.61 
16.1 2.0 26 16 34 I S  0.49 
14.4 0.3 3 3 182 5 0.16 
21.9 2.3 2 9 1 6  45 19 0.65 
11.8 1.1 9 7 148 11 0.23 
17.9 2.2 25 12 63 7 0.72 
15.6 1.9 22 9 106 13 0.78 
16.9 1.8 19 10 105 10 0.88 
10.7 2.7 34 9 56 31 0.42 
5.8 2.5 25 14 64 26 0.87 

18.4 2.1 23 15 62 36 0.51 
14.3 2.2 27 I 5  6 1  15 0.53 
29.0 2.4 27 7 106 27 0.69 
21.8 2.2 23 12 41 37 0.60 
21.4 2.7 24 6 86 31  0.59 
19.0 1.9 25 9 75 59 0.41 
38.4 2.1 23 8 53 41 0.56 
23.5 2.6 25 5 37 3 0.52 
26.0 2.7 28 9 83 13 0.72 
26.9 2.0 32 11 57 33 0.33 
18.6 2.0 28 I 3  59 28 0.51 
14.6 1.5 19 11 113 8 0.75 
18.6 2.2 29 8 81 53 0.44 

LlllQUAKES 
SEH SEZ Q A21 DIP1 SEI A22 DIP2 SE2 

KH KH DEG DEG m DEG DEC m 
0.9 0.9 A 116 17 0.7 14 36 1.6 
1.1 0.7 A 342 19 2.2 86 35 0.7 
1.2 0.8 A 27 8 2.3 121 20 0.8 
1.9 4.8 C 204 3 2.0 113 20 1.4 
0.3 0.6 A 188 7 0.6 279 13 0.5 
0.4 0 . 7 A  177 3 0.8 268 21 0.6 
0.4 0 . 7 A  189 3 0.8 280 19 0.5 
0.3 O .8A 198 7 0.5 289 10 0.4 
0.5 0.8 A 20 1 0.9 290 10 0.6 
1.4 0 . 8 1  212 23 2.8 107 33 1.1 
0.4 0.7 A 196 1 0.8 286 4 0.6 
0.4 O . 8 A  5 3 0.8 274 I 5  0.4 
0.6 1.3 A I 2 1  4 0.8 212 7 1.2 
0.4 0.5 A 120 5 0.6 29 7 0.7 
0.4 0.9 A 7 0 0.8 277 10 0.6 
0.5 0 . 4 A  296 11 0.7 32 32 1.0 
0.5 0.9 A 21 S 0.9 290 I 2  0.7 
1.0 1.3 A 124 6 1.9 30 32 1.0 
4.6 1 . 9 C  170 10 4.0 264 19 9.2 
0.3 0.6 A 264 7 0.4 355 9 0.5 
0.3 0 . 6 A  9 0 0.6 279 9 0.4 
0.3 0.9 A 290 6 0.5 199 7 0.5 
0.4 0.7 A 170 5 0.8 261 13 0.5 
0.6 l . l A  326 12 0.7 261 I 2  0.9 
0.6 0.5 A 273 29 0.7 26 36 0.9 
0.5 O.7A 261 6 0.7 340 26 0.9 
1.3 2.5 1 121 8 1.1 30 9 2.2 
0.7 0.9 A 124 13 0.6 26 31 0.8 
0.3 0 . 5 A  352 3 0.6 261 13 0.4 
0.4 0 . 7 A  261 7 0.5 352 9 0.7 

11.0 5.0 D 27 6 0.9 294 24 22.5 
0.3 0.6 A 0 5 0.6 269 12 0.4 
0.9 0.9 A 34 5 0.6 128 42 2.1 
0.4 0.6 A 3 1 0.7 93 16 0.5 
0.5 0.7 A 81  14 0.6 172 22 0.9 
0.4 0.6 A 193 2 0.7 102 I S  0.5 
0.4 0.6 A 169 7 0.7 261 16 0.5 
0.4 0.6 A 19 11 0.7 113 19 0.4 
0.4 1.1 A 205 6 0.8 296 11 0.6 
0.3 0.5 A 2 1 0.5 271 17 0.4 
0.6 0.8 A 261 0 0.9 351 0 1.1 
0.3 0 . 8 A  303 8 0.5 212 9 0.6 
0.5 1.0 A 309 3 0.7 219 6 1.0 
0.6 1.0 A 156 6 0.8 261 21 0.5 
0.6 0.5 A 261 8 0.9 140 9 0.8 
0.4 O.7A 210 4 0.7 301 7 0.8 
0.4 0.7 A 281 3 0.6 191 7 0.8 
0.6 0.9 A 272 2 0.6 182 I 5  1.0 
0.4 0 . 7 A  192 5 0.7 283 I 2  0.5 
0.5 0.6 A I 2  4 0.9 104 16 0.5 
0.5 0.7 A 286 8 0.6 193 19 0.8 

A23 DIP3 
DEG DEG 
227 49 
229 49 
276 68 
302 70 

70 75 
79 69 
90 71 
73 78 

116 80 
330 48 

92 86 
106 75 

2 82 
245 81 

97 80 
189 56 
133 77 
223 57 

54 68 
137 79 
99 81 
60 81 
59 76 

114 60 
155 41 
159 61 
252 78 
234 56 

95 77 
134 79 
130 65 
112 77 
299 48 
270 74 
320 64 
290 75 

56 72 
261 68 
87 77 
95 73 
0 90 

74 78 
66 83 
52 64 
19 57 
91 82 
34 82 
9 75 

80 77 
268 73 
38 69 





ORIGIN TIME LAT N 
1984 HR RN SEC DEG HIN 

SEP 18 22 32 31.8 61 31.0 
19 19 51 5.6 61 18.5 
20 4 17 25.7 60 15.0 

5 .5 I IB 5 . 2 W  

23 4 1 2.8 
23 12 42 47.7 
24 5 58 18.9 
24 8 24 52.7 
24 18 58 13.0 
25 17 35 18.6 
26 6 4 0  17.5 
27 11 51 58.5 
30 10 I 0  27.6 
30 10 51 12.1 

OCT I 21 39 12.4 
3 7 14 34.8 
3 7 16 0.0 

11 10 8 48.9 
14 10 19 49.4 
15 0 51 53.0 
15 7 48 24.5 
15 18 40 51.8 
16 5 1 36.7 
17 5 20 4.4 
18 6 57 43.9 
18 7 37 57.8 
23 9 56 13.2 
24 12 9 35.1 
24 14 14 23.7 
25 2 35 10.8 
28 15 0 42.3 
30 23 0 55.2 

NOV 1 4 52 21.3 
2 1 46 35.9 
4 9 2 7  4.3 
4 19 15 51.9 

11 5 45 42.9 
13 0 50 31.5 
13 8 5 8 5 0 . 3  
15 13 53 34.2 
I 5  2 3 5 1  3.8 
17 23 36 28.8 
18 11 24 54.4 
I 8  I 8  21 34.3 
21 4 3 34.7 
25 19 29 29.5 
25 21 27 31.2 

LONG Y 
DEG HIN 

146 31.7 
146 26.4 
145 54.5 

1984 VALDEZ AREA EARTHQUAKES 
D E W  HAG NP NS GAP D l  R)1S SEH SEZ Q AZl DIP1 SEl A22 DIP2 SE2 AZ3 DIP3 SE3 

Kn DEG Kn SEC KH KH DEC DEG ffl DEG DEG Im DEG DEG Kn 
26.8 2.1 31 9 74 33 0.56 0.3 0 . 8 A  298 0 0.5 208 8 0.6 28 82 1.6 
24.1 2.3 3 5 1 0  47 21 0.65 0.4 0 . 6 A  276 5 0.4 8 19 0.7 172 70 1.1 
13.9 4.2 40 6 82 34 0.61 0.4 0.6 A 276 1 0.6 186 10 0.8 12 80 1.1 

FELT ( IV )  AT CORDOVA, ANCHORAGE AND SUTTON; (111) AT CtlITINA, CHUCIAK, 
P W R ,  SEWARD AND VALDEZ; AND (11) AT EAGLE RIVER. 

11.7 3.9 41  8 79 31 0.71 0.4 0.6 A 195 3 0.8 104 5 0.6 316 84 1.1 
FELT ( I V )  AT CORWVA AND (111) AT ANCHORAGE. CHITINA. PMMER. SEYARD, AND 
VALDEZ. 

25.9 2.8 40 8 53 2 0.67 0.4 0.5 A 31 0 0.7 301 2 0.6 121 88 0.9 
15.8 0.8 15 9 101 13 0.44 0.8 0.7 A 108 24 0.6 358 37 0.9 223 ' 4 3  1.8 
35.2 2.3 32 13 58 28 0.46 0.5 0 . 4 A  97 10 0.5 195 43 0.9 357 45 0.8 
24.3 0.7A 8 5 135 10 0.43 1.0 1 . l A  8 9 1.2 105 37 1.6 267 52 2.2 

6.7 0.6 7 3 206 19 0.48 1.6 2 . 9 C  121 1 1.3 211 8 2.9 24 82 5.4 
22.0 2.0 27 I 8  111 30 0.71 0.4 0.6 A 273 8 0.5 5 10 0.7 145 77 1.1 
13.4 1.3 16 6 160 6 0.40 0.6 O . 6 A  281 10 0.8 182 40 1.3 22 48 1.0 
17.2 2.1 32 11 86 13 0.49 0.4 0.5 A 184 3 0.8 275 12 0.4 80 78 1.0 
21.3 2.0 29 17 48 27 0.69 0.3 0 . 6 A  21 2 0.5 290 9 0.3 123 81 1.1 
21.8 2.1 32 19 47 27 0.69 0.2 0.5 A 4 5 0.4 274 9 0.3 123 80 1.0 
26.5 2.2 3 1 1 5  55 13 0.58 0.4 0 . 7 A  8 3 0.7 278 6 0.5 125 83 1.4 
25.7 2.5 32 8 77 29 0.85 0.4 0 . 8 A  I 8  2 0.8 288 4 0.5 135 86 1.5 
35.7 2.1 25 9 83 24 0.59 0.4 0 . 4 A  261 16 0.6 155 33 0.7 12 51 0.9 
26.6 2.1 37 9 85 23 0.60 0.4 0 . 9 A  292 6 0.5 201 6 0.8 67 81 1.7 
18.3 2.5 3 9 1 0  45 10 0.49 0.4 0 . 6 A  189 4 0.7 280 12 0.4 81 77 1.1 
21.3 2.1 35 17 45 9 0.50 0.4 0.6 A t9n s n R ~ R I  11  n . 4  79 76 1 - 2  

9.2 0.7 5 3 136 6 0.10 5.8 3.5 C 81 I 2  1.4 144 32 10.8 331 48 2.6 
1.3 2.4 36 8 39 15 0.63 0.4 0 . 7 A  4 1 0.7 274 4 0.5 108 86 1.4 

15.4 O.OA 6 5 178 10 0.48 1.2 1.2 A 223 8 0.6 321 44 1.2 125 45 2.9 
14.4 1.OA 10 7 166 16 0.64 1.2 1.0 A 109 15 0.6 209 35 2.6 0 51 1.5 
20.5 1.7 25 13 I 5 0  13 0.75 0.4 0.5 A 114 14 0.5 209 21 0.8 353 64 0.9 
15.0 0.5A 6 5 181 11 0.36 2.2 1.7 B 37 3 0.8 129 37 5.0 303 53 1.3 
14.9 2.3 37 11 37 8 0.67 0.2 O . 4 A  305 6 0.4 214 7 0.4 75 81 0.7 
30.8 2.1 35 21 46 14 0.55 0.3 0.3 A 286 6 0.3 190 44 0.5 22 45 0.6 
24.2 1.0 12 6 209 23 0.45 1.2 1 . 0 A  121 2 1.0 30 30 2.4 214 60 1.6 
35.9 2.2 3 1 2 4  53 15 0.81 0.3 O.2A 186 9 0.6 279 17 0.4 69 71 0 . 5 .  
23.2 2.5 28 14 85 34 0.61 0.4 0 . 7 A  19 1 0.8 288 11 0.4 114 79 1.3 

6.8 2.0 34 14 55 23 0.71 0.3 0.6 A 183 9 0.6 276 19 0.4 69 69 1.2 
20.9 2.1 3 0 1 9  72 16 0.71 0.3 0 . 6 A  355 1 0 . 6  265 6 0.5 94 84 1.1 
16.4 2.6 34 11 62 12 0.50 0.5 0.6 A 9 14 0.9 103 17 0.5 241 68 1.1 
23.8 2.9 39 10 91 57 0.55 0.4 0.7 A 349 3 0.7 261 8 0.5 100 81  1.2 
16.5 0.5 10 8 138 13 0.34 0.7 1.0 A 31 6 1.3 123 23 0.8 287 66 2.0 
25.8 3.3 2 9 1 3  77 30 0.48 0.4 0 . 6 A  294 0 0.5 204 7 0.8 24 83 1.2 
27.5 0.6A 7 6 107 16 0.38 1.2 0 . 7 A  355 31 1.2 261 35 2.2 124 44 0.9 
18.5 2.4 3 5 1 4  80 55 0.54 0.4 0 . 7 A  349 8 0.7 261 14 0.4 109 74 1.3 
15.4 0.6A 6 6 166 8 0.34 1.2 0.7 A 32 3 0.6 123 18 2.3 293 72 1.3 
0.2 1.1A 8 7 106 31 0.44 1.0 3 . 0 C  33 7 1.5 125 12 0.6 273 76 5.9 

27.1 2.2 26 14 65 25 0.49 0.4 0.7 A 25 0 0.8 115 2 0.5 295 88 1.2 
26.1 2.3 3 4 1 9  81 37 0.71 0.4 0 . 9 A  287 2 0.5 197 7 0.7 33 83 1.7 
17.7 -0.1 3 2 204 5 0.31 25.0 18.3 D 145 10 99.0 261 27 1.9 40 52 3.1 
19.4 2.0 25 6 101 55 0.41 ' 0 .1  1.0 A 262 13 0.8 169 13 1.3 36 71 2.0 
25.4 2.1 33 14 61 26 0.60 0.3 0.7 A 349 4 0.5 261 10 0.4 101 79 1.3 
25.5 2.2 3 6 1 5  59 29 0.56 0.3 0 . 5 A  186 2 0.5 276 5 0.4 74 85 0.9 



ORIGIN TIME 
1984 HR FIN SEC 

NOV 26 10 32 54.0 
27 3 21 0 .8  

DEC 4 16 56 36.0 
5 3 8 22.6 
7 15 39 24.6 

10 8 33 8.7 
11 I 28 5.3 
17 6 46 31.2 
17 13 53 33.3 
17 15 37 31.4 
20 0 43 39.1 
20 23 22 53.6 
20 23 24 7.3 
2 2  10 27 41.2 
23 4 40 15.5 
26 3 28 47.9 
28 5 36 7.0 
29 4 32 57.0 
30 18 29 9.8 

LAT N 
DEG HIN 
60 28.5 
60 58.3 
61 10.1 
61 27.9 
60 41.1 
60 26.3 
61 20.1 
60 35.3 
60 27.8 
61 11.7 
61 55.4 
61 9.6 
61 9.3 
61 3.2 
61 36.1 
60 27.3 
61 8.5 
61 20.4 
60 26.5 

LONG w 
DEG HIN 

144 46.1 
147 59.8 
146 33.6 
146 33.8 
145 16.5 
145 9.9 
147 7.3 
147 22.1 
145 9.7 
146 33.4 
167 23.9 
146 16.7 
146 16.0 
146 31.2 
146 31.2 
145 13.7 
146 26.2 
146 58.9 
145 18.0 

1984 VALDEZ AREA EARTHQUAKES 
HAG NP US GAP D l  WS SEH SfZ Q A21 DIP1 SEl A22 DIP2 SE2 A23 DIP3 SE3 

DEG RH SEC Kn Kn DEC DEG Kn DEG DEG KN DEG DEC Kn 
1.3 17 9 113 11 0.46 0.6 0.7 A 124 11 0.8 26 36 1.0 228 52 1.5 
1.6 2 1 1 2  93 22 0.42 0.3 0 . 9 A  105 1 0 . 5  195 7 0.6 7 83 1.6 
0.9A 8 7 156 I 2  0.50 1.0 1.0 A 261 3 0.6 136 38 2.2 354 40 1.1 
2.0 2 9 2 2  69 34 0.59 0.3 0 . 7 A  11 2 0.5 280 11 0.4 111 79 1.3 
0.2 4 3 189 17 0.85 1.5 2 5 . 0 D  20 0 1.4 290 0 2.9 0 9 0 9 9 . 0  
1.5 17 8 165 11 0.81 0.9 0 . 7 A  264 3 0.8 174 8 I . ?  14 81  1.3 
2.0 28 16 85 31 0.43 0.4 0.9 A 27 2 0.8 297 9 0.5 129 81 1.6 
2.6 3 6 1 7  60 36 0.71 0.3 0 . 4 8  278 0 8 3 0.5 170 87 0.8 
2.0 30 15 101 8 0.82 0.4 0.4 A 8 1  5 0.5 346 33 0.8 179 56 0.8 
O.2A 3 3 226 14 0.11 3.9 10.7 D 16 10 1.1 283 17 1.8 135 70 21.3 
2.3 25 12 158 11 0.62 0.7 1.0 A 85 5 0.6 176 16 1.2 338 73 2.0 
O.4A 5 4 154 4 0.16 2.2 0 . 9 1  33 11 0.8 301 11 4.2 167 74 1.6 
0.4 4 5 183 4 0.20 2.0 1.5 1 35 5 0.8 302 34 4.4 132 56 1.8 
2.8 35 14 35 2 0.71 0.3 0 . 5 A  181 4 0.5 271 12 0.4 73 77 1.0 
2.0 3 0 1 8  78 34 0.70 0.5 0 . 9 A  289 2 0.6 199 7 0.9 35 83 1.8 
0.1A 3 3 264 9 0.34 2.2 2.8 C 46 13 3.6 144 32 2.5 297 55 6.0 
0.6 I 2  6 88 6 0.84 0.7 0.6 A 225 3 0.6 134 33 1.4 320 57 0.9 
2.2 32 14 46 33 0.44 0.3 0.9 A 209 2 0.6 300 7 0.5 103 83  1.7 
0.8 8 4 229 12 0.45 2.5 1 . 2 1  261 6 1.1 347 19 4.8 154 70 1.7 


