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INTRODUCTION 

This cata log 1 i s t s  r o u t i n e l y  determined parameters o f  earthquakes 

occur r ing  w i t h i n  and adjacent t o  the  areas encompassed by the  network o f  

seismograph s ta t i ons  operated and/or recorded by the  Geophysical I n s t i t u t e  o f  

the  Un ivers i ty  o f  Alaska ( U A G I ) .  Our goal i n  generat ing t h i s  ca ta log  i s  t o  

prov ide a convenient reference source f o r  the  earthquake a c t i v i t y  i n  the  areas 

covered and t o  prov ide a q u a n t i t a t i v e  se t  o f  in format ion on the  basis  o f  which 

i n te res ted  researchers, adminis t rators,  planners, and others can judge t o  what 

ex ten t  re1 ated data f i l e s  res id ing  on the  Geophysical I n s t i t u t e ' s  computer 

system, might be usefu l  f o r  t h e i r  var ious needs. We there fore  no t  only  

prov ide hypocentral parameters bu t  a lso  in format ion about the  q u a l i t y  o f  i npu t  

data and accuracy of the  der ived parameters, so t h a t  po ten t i a l  users o f  both 

raw and der ived data can ob ta in  some idea as t o  which type o f  f u r t h e r  data 

analys is  these data would lend themselves. While, on account o f  the  number o f  

events, the  present cata log i s  the  r e s u l t  o f  r ou t i ne  processing, reasonable 

care has been taken t o  l oca te  earthquakes accurate ly  and t o  use as many usefu l  

data as possible. This  i s  espec ia l l y  t r u e  f o r  events o f  magnitude 3 and 

l a rge r .  Addi t ional  data, p r i m a r i l y  from networks operated by other  agencies, 

and more soph is t i ca ted  methods o f  anlaysis  might,  however, i n  many cases lead 

t o  more accurate loca t ions .  

DATA 

The data used i n  prepar ing t h i s  cata log are der ived from two p r i n c i p a l  

sources: from seismic s ta t i ons  operated by the  Geophysical I n s t i t u t e  and from 

seismic s ta t i ons  operated by other  agencies bu t  cont inuously recorded by us 

under var ious data sharing o r  data exchange agreements. Also, f o r  events o f  

about magnitude 3 o r  l a rge r ,  a r r i v a l  t imes f o r  many s ta t i ons  o f  NOAA's Tsunami 



Warning System are made ava i l ab le  t o  us i n  the  form o f  copies o f  t h e i r  d a i l y  

TELEX message o f  a r r i v a l  t imes sent t o  the  National Environmental In format ion 

Service i n  Boulder. 

Figure 1 shows a l l  s ta t i ons  o f  the  Un i ve rs i t y  o f  Alaska network, and a l l  

s ta t i ons  operated by var ious other  agencies ( w i t h  the  exception o f  the  NOAA 

s t a t i o n  N i ko l sk i  which loca tes  j u s t  outs ide the  map area l  from which data have 

been used f o r  the  preparat ion o f  t h i s  catalog. 

Geographic coordinates and other  pe r t i nen t  in format ion about these 

s ta t i ons  are given i n  Table 1. 

Signals from the  various, usua l ly  remotely 1 ocated, s ta t i ons  are 

t ransmi t ted  by means o f  a combination o f  UAGI operated VHF rad io  1 inks  and 

leased commercial telephone c i r c u i t s  t o  one o f  the  two recording centers o f  

the  Un i ve rs i t y  o f  Alaska network i n  Homer and Fairbanks. Remote s ta t i ons  are 

serv iced and ca l i b ra ted  once a year, s ta t i ons  w i t h  year-round road access are 

serv iced more o f t en  i f  necessary. I n  the  case o f  mal funct ioning,  the  

d i f f i c u l t i e s  o f  access associated w i t h  many s ta t i ons  can lead t o  lengthy data 

losses and, i n  t u rn ,  t o  lower de tec t ion  thresholds and so lu t i on  q u a l i t i e s  f o r  

earthquakes loca ted  i n  the  a f fec ted  regions. I n  order t o  d iscern such 

condi t ions we provide a s t a t i o n  use record i n  Figure 2. S ta t ions  w i t h  lengthy 

outages can be i d e n t i f i e d  on t h i s  f i gu re .  It should be noted, however, t h a t  

espec ia l l y  i n  the  case o f  s ta t i ons  no t  operated by the  Un ive rs i t y  o f  Alaska 

non-use does no t  necessar i ly  imply s t a t i o n  outage bu t  ra the r  t h a t  no data were 

requi red f o r  earthquake 1 ocat ion purposes. 

The data are recorded on 16 mm f i l m  on several Teledyne Geotech 

Uevelocorders, each o f  which has a maximum capaci ty  o f  20 channels. S a t e l l i t e  

l i n k e d  clocks provide t im ing  marks which are superposed on the  records. 

Figure 3 gives the  t y p i c a l  response o f  the  t o t a l  system from transducer t o  

recorder. 



TTA 

Figure 1: A l l  seismograph s t a t i o n s  operated by t h e  U n i v e r s i t y  o f  Alaska and 
stations o f  o t h e r  o r g a n i z a t i o n s  from which da ta  were used i n  p repar ing  t h i s  
bulletin. The s t a t i o n s  BGM PDB, and SLY were o r i g i n a l l y  i n s t a l l e d  and 
operated by USGS and a r e  p r e s e n t l y  mainta ined by t h e  U n i v e r s i t y  o f  Alaska.  
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Figure 2: S t a t i o n  u s e  r ecord .  A  dash a s s o c i a t e d  w i t h  a  p a r t i c u l a r  s t a t i o n  on 
a  p a r t i c u l a r  d a t e  means t h a t  a t  l e a s t  one a r r i v a l - t i m e  r e a d i n g  from t h a t  
s t a t i o n  was used on t h a t  d a t e .  



Figure 3: T y p i c a l  system response curve f o r  U n i v e r s i t y  o f  Alaska s t a t i o n s .  



STATION M E  

ANVIL HOUNTAIN 
AUCUSTIhZ EAST 
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CODE 

A VN 
A Y 
Am 
A U I  
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B c n  
B U 1  
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LONGITUDE 
(U) 
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(H) 

3 2 3  
1 7 2  
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2 9 3  
360 
762 
6 2 5  
5 3 9  
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3 0 5  
6 3 1  

:3 
2 1 9  
6 2 2  
566 
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3 2 0  
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a 
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2 
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3 
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1 
2 
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1 
2 
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1 
3 
1 
1 
5 
1 
1 
2 
1 
3 
3 
1 
1 
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2 
1 
2 
2 
1 
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2 
2 
2 
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2 
! 
1 

2 
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6 
3 
3 
3 
2 
2 
! 
2 
1 
2 
I 
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NOM 
U A 
U  A  
U  A  
UA 
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U  A  
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UA 
U  A  
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UA 
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UA 
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'JA 
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ilA/USCS 
UA 
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USGS 
NOAA 
NOAA 
NOM 
UA 
UA 
UA 

Table 1 .  Names and pertinent parameters of  seismic used i n  preparing 
t h i s  catalog. For description of velocity models see t ex t .  



DATA PROCESS I NG 

A r r i v a l  t i m e s  a r e  read on Geotech f i l m v i e w e r s  which p r o v i d e  a  r e s o l u t i o n  

o f  up t o  3  l i n e s  p e r  m i l l i m e t e r .  Thus, t h e  most i m p u l s i v e  a r r i v a l s  can be 

read t o  -05 sec. 

Earthquake l o c a t i o n s  a r e  based on P  and S  a r r i v a l s .  As many S  a r r i v a l s  

as p o s s i b l e  a re  used t o  h e l p  c o n s t r a i n  hypocen t ra l  depth.  The l a r g e  m a j o r i t y  

o f  t h e  S  read ings  a re  ob ta ined  f rom v e r t i c a l  components s i n c e  o n l y  few t h r e e  

component systems a re  recorded. Owing t o  t h e  n a t u r e  o f  t h e  mu l t i channe l  f i l m  

r e c o r d i n g s  i n  t h e  case o f  a  l a r g e  event ,  t r a c e s ' o v e r l a p  each o t h e r  making t h e  

i d e n t i f i c a t i o n  o f  S  a r r i v a l s  ve ry  d i f f i c u l t .  The gradua l  t r a n s i t i o n  t o  a  

d i g i t a l  tape r e c o r d i n g  system, p r e s e n t l y  underway, w i l l  g r e a t l y  improve t n i  s 

s i t u a t i o n .  

A f t e r  i d e n t i f i c a t i o n  o f  events-and d e t e r m i n a t i o n  o f  a r r i v a l  t imes,  phase 

da ta  a r e  processed by computer t o  o b t a i n  t h e  earthquake parameters u s i n g  t h e  

computer program HYPOELLIPSE (Lahr ,  1980). Each s o l u t i o n  i s  checked f o r  

t r a v e l  t i m e  r e s i d u a l s  g r e a t e r  t han  o r  equal  t o  0.5 sec and f o r  t h e  s p a t i a l  

d i s t r i b u t i o n  o f  s t a t i o n s  used. Events t h a t  produce l a r g e  r e s i d u a l s  a re  r e -  

read and f o r  shocks w i t h  poor  s t a t i o n  d i s t r i b u t i o n  read ings  a r e  sought f rom 

a d d i t i o n a l  s t a t i o n s ,  n o t  recorded by t h e  U n i v e r s i t y  o f  A1 aska. Events 

recorded by o n l y  f i v e  s t a t i o n s  o r  l e s s  r e c e i v e  l i t t l e  a d d i t i o n a l  a t t e n t i o n .  

Events o f  magni tude 3.5 and l a r g e r  a r e  processed ve ry  c a r e f u l l y ,  sometimes by 

changing v a r i o u s  c o n t r o l  parameters i n  t h e  computer program. 

VELOCITY MODELS 

Since most computer a l g o r i t h m s  f o r  l o c a t i n g  earthquakes a re  based upon 

some i t e r a t i v e  scheme o f  m i n i m i z i n g  t h e  d i f f e r e n c e  between c a l c u l a t e d  and 

observed t r a v e l  t imes  between hypocenter  and t h e  s t a t i o n s ,  a  se i sm ic  v e l o c i t y  

s t r u c t u r e  has t o  be p rov ided .  



The t e c t o n i c  regime and geologica l  s e t t i n g  vary g r e a t l y  throughout t he  

area covered by the  Un i ve rs i t y  o f  Alaska network. Although our knowledge o f  

t he  d e t a i l s  o f  t he  seismic v e l o c i t y  s t r u c t u r e  i s  r a the r  1 im i ted ,  considerable 

v a r i a t i o n  seems t o  e x i s t .  To take t h i s  v a r i a t i o n  i n t o  account each o f  the  

Un i ve rs i t y  o f  A1 aska s ta t i ons ,  depending on i t s  l oca t i on ,  i s  associated w i t h  

one o f  th ree  d i f f e r e n t  v e l o c i t y  models. Regardless o f  t he  l o c a t i o n  o f  the  

hypocenter, t h a t  s t r u c t u r e  i s  used i n  c a l c u l a t i n g  t he  t r a v e l  t ime t o  t h a t  

s ta t i on .  The models used are a l l  one dimensional, vary ing  on ly  w i t h  depth, 

and l a t e r a l  v e l o c i t y  v a r i a t i o n  (which i s  espec ia l l y  s t rong  i n  the  v i c i n i t y  o f  

t he  subduction zone) i s  n o t  taken i n t o  account. For s ta t i ons  which are no t  

p a r t  o f  t he  Un i ve rs i t y  o f  Alaska network we genera l l y  use models adopted by 

t he  operators o f  these s ta t i ons .  Column 6 o f  Table 1 ind i ca tes  t he  p a r t i c u l a r  

v e l o c i t y  model w i t h  which each s t a t i o n  i s  associated. 

The Un i ve rs i t y  o f  Alaska present ly  uses t he  f o l l o w i n g  models: 

Model 1 

Layer Depth (km) P Velocity (km/sec) 
1 0-24 5.9 
2 24-40 7.4 
3 40- 76 7.9 
4 76-300 a.3 
5 301-545 10.4 
6 Be1 ow 545 12.6 

Th is  model i s  used p r i m a r i l y  i n  cen t ra l  and nor thern  Alaska. It was der ived 

from t r a v e l  - t ime s tud ies  t o  cen t ra l  A1 askan s ta t i ons  from te lese ismic  and 

regional  earthquakes (Biswas and Bhattachal ya, 1974). 



Model 2 

Layer 
1 

Depth (km) 
0-2 
2-4 
4- 10 
10-15 
15-20 
20-25 
25-33 
33-47 
47-65 
be1 ow 65 

P Veloci ty  (km/sec) 
2.75 
5.3 
5.6 
6.2 
6.9 
7.4 
7.7 
7.9 
8.1 
8.3 

This model i s  associated w i t h  s ta t i ons  loca ted  i n  the  Cook In le t -Kena i  

Peninsula area. It i s  based on the  model o f  Matumoto and Page (1969) 

determined f o r  the  Kenai Peninsula from t r a v e l  t ime studies o f  1964 Alaska 

earthquake aftershocks. This model i s  used by USGS i n  t h i s  area f o r  l o c a t i o n  

purposes. 

Model 3 

Layer 
1 

Depth (km) 
0-1.6 

1.6-12 
12-42 
42-60 
60-80 
80- 100 
100-150 
150-200 
200- 250 
250-300 
300- 350 
below 350 

P Ve loc i ty  (km/sec) 
4.2 
5.5 
6.6 
8.06 
8.09 
8.11 
8.14 
8.27 
8.41 
8.50 
8.74 
9.02 

This model is used in connection with stations located on Kodiak Island and 

the  Alaska Peninsula. This s t ruc tu re  was obtained by Engdahl and Tar r  (1970) 

from r e f r a c t i o n  experiments, i n  the  cent ra l  Aleut ians. 

For a l l  models the  S v e l o c i t y  i s  taken t o  be equal t o  the  P v e l o c i t y  

d iv ided by the  square r o o t  o f  three. 



MAGNITUDE 

Magnitudes are determined from the  maximum amplitude o f  the  body wave 

t race.  The r e l a t i o n s h i p  der ived by Richter  (1954) f o r  records o f  l o c a l  

Cal i f o r n i a  earthquakes from hor izon ta l  , standard Wood Anderson seismographs i s  

used. P'roper adjustments are made f o r  d i f fe rences  i n  the  response 

cha rac te r i s t i c s  and magn i f i ca t ion  between the  standard instrument and the  

system a c t u a l l y  used. However, no cor rec t ions  are made f o r  any d i f fe rences  i n  

a t tenuat ion  p rope r t i es  between C a l i f o r n i a  and t he  var ious Alaskan regions o r  

the  f a c t  t h a t  v e r t i c a l  r a the r  than hor izon ta l  ground motion i s  measured. 

For a given earthquake, i t s  magnitude i s  usua l l y  ca lcu la ted  a t  several 

s t a t i ons  and then averaged. 

I n  t he  case o f  l a r g e  events, when the  maximum t race  amplitude saturates 

on most o f  our s ta t i ons ,  we f requent ly  1 i s t  l o c a l  magnitude as determined by 

NOAA's Palmer Observatory. When t h i s  i s  t he  case, i t  i s  i nd i ca ted  i n  t he  

l i s t i n g s  a f t e r  the  event. When ava i lab le ,  we a lso  l i s t  f e l t  repor ts  a f t e r  t he  

events and observat ions o f  t he  Modi f ied Mercal l  i I n t e n s i t y  (R ich te r ,  1958). 

The d e f i n i t i o n s  o f  t he  var ious i n t e n s i t y  l e v e l s  are given i n  the  Appendix. 

DISCUSSION OF THE CATALOG 

The Appendix 1 i s t s  hypocenter parameters, magnitude and qua1 i t y  

parameters o f  earthquakes loca ted  dur ing  the  t h i r d  quar te r  o f  1983. The 

l i s t i n g s  are i n  two groups: one f o r  events no r th  o f  61°Y and one f o r  events 

south o f  it. 

Epicenters f o r  t he  same t ime per iod  are p l o t t e d  i n  Figures 4 through 6. 

For the  areas o f  Figures 4 and 5, t he  epicenters o f  events o f  ML > 3 are shown 

i n  Figures 7 and 8 respec t i ve ly .  Figure 6 shows on ly  events loca ted  ou ts ide  

t he  areas encompassed by Figures 4 and 5. These events are genera l l y  o f  poor 

q u a l i t y  and loca ted  e i t h e r  because our network appeared t o  be the  on ly  one 



Figure  4: Ep icen te rs  o f  earthquakes south o f  61°N l o c a t e d  dur ing  t h e  t h i r d  
q u a r t e r  of 1983. Symbol s i z e  v a r i e s  w i t h  magnitude as i n d i c a t e d .  D i f f e r e n t  
symbols a r e  used f o r  i n d i c a t i n g  depth range o f  earthquakes: % f o r  0 t o  35 
km, ? f o r  36 t o  100 km, A f o r  deeper than 100 km. 



F i g u r e  5 :  Ep icen te rs  o f  earthquakes n o r t h  o f  61°N l o c a t e d  d u r i n g  t h e  t h i r d  
q u a r t e r  of 1983. Symbols as i n  F i g u r e  4 .  



Figure 6: Epicenters. o f  earthquakes loca ted  i n  the  t h i r d  quar ter  o f  1983 and 
n o t  shownin e l  t h e r  F igure 4 o r  F igure 5. 

Symbols as i n  Figure 4.  



Figure 7: Epicenters o f  earthquakes o f  magnitude ML > 3 south o f  61°N l oca ted  
dur ing the  t h i r d  quar ter  o f  1983. Symbols as i n  Figure 4. 



MAGNITUDE I 

F i g u r e  8 :  E p i c e n t e r s  o f  e a r t h q u a k e s  o f  magni tude  idL ) 3  n o r t h  o f  61'14 l o c a t e d  
d u r i n g  t h e  t h i r d  q u a r t e r  o f  1 9 8 3 .  Symbols as  i n  F i g u r e  4 .  



capable o f  l o c a t i n g  them o r  because a  l a r g e  number o f  s t a t i o n  readings was 

ava i lab le ,  a  f a c t  we thought usefu l  t o  disseminate by incorpora t ion  i n t o  t he  

catalog. 

Detect ion th resho ld  and q u a l i t y  o f  s o l u t i o n  vary throughout t he  areas 

shown i n  Figures 4 through 6. For t he  areas o f  Figures 4 and 5  the  ca ta log  i s  

probably complete f o r  magnitudes l a r g e r  than 3.0 t o  3.5 (see Figure 7 and 8, 

r espec t i ve l y ) .  As i s  apparent from Figure 1, s t a t i o n  dens i ty  var ies  

considerably throughout these areas, and w i t h  i t  detec t ion  thresh01 d  1  eve1 s. 

The qua1 i t y  i . e m  re1 i a b i l  i t y )  o f  a  hypocenter can be assessed from two 

se ts  o f  in fo rmat ion  prov ided i n  t he  l i s t i n g s  f o r  each earthquake: from the  

q u a l i t y  o f  t he  i n p u t  data and from the  r e s u l t s  o f  c e r t a i n  s t a t i s t i c a l  t es t s .  

The number o f  P and S phases used i n  l o c a t i n g  t he  earthquake (NP and NS, 

respec t i ve l y  i n  t he  1  i s t i n g s ) ,  the  l a r g e s t  azimuthal separat ion between s ta t i ons  

as measured from the  epicenter  (GAP), and t he  d is tances from the  epicenter  t o  

t he  c loses t  and t h i r d  c loses t  s t a t i o n  (Dl, 03) are t he  most important  aspects o f  

t he  i n p u t  data t h a t  con t ro l  t he  hypocenter q u a l i t y .  A  GAP o f  more than 180" 

means that t h e  event  1  i e s  o u t s i d e  t h e  network and l o c a t i o n s  w i l l  be l e s s  

r e l i a b l e .  Also, t he  h igher  the  r a t i o  o f  D l  t o '  hypocentral  depth i s  above u n i t y  

t he  l e s s  re1 i a b l e  w i l l  be the  depth o f  t he  event. Considering the  unevenness o f  

s t a t i o n  coverage i nd i ca ted  i n  Figure 1, i t  i s  c l ea r  t h a t  the  p o t e n t i a l  f o r  h igh  

q u a l i t y  so lu t i ons  var ies  g r e a t l y  throughout t he  area o f  t he  f i gu re .  

The root-mean-square t r a v e l  - t ime res idua l  (RMS) and the horizontal (ERH) 

and v e r t i c a l  (ERZ) p ro jec t i ons  o f  t he  maximum axes o f  t he  one-s tandard-  

dev ia t i on  confidence e l  1  i p s o i d  r e f 1  e c t  t he  re1 a t i v e  accuracy o f  t he  so lu t i on .  

Since we use f a i r l y  s i m p l i f i e d  v e l o c i t y  models, i t  i s  l i k e l y  t h a t  t he  RMS 

res idua ls  measure p r i m a r i l y  t he  i n c o m p a t i b i l i t y  o f  these models and on ly  

secondar i ly  random reading e r r o r s  and phase m i s i d e n t i f i c a t i o n s .  While ERH and 

ERZ measure, respec t i ve ly ,  t he  p rec i s i on  o f  ep icenter  and depth f a i r l y  w e l l ,  i t  



i s  d i f f i c u l t  t o  say what t he  absolute accuracy of t he  l oca t i ons  i s ,  s ince we 

l a c k  t he  proper c a l i b r a t i o n  events (explos ions)  t o  perform s tud ies  i n  t h a t  

regard. 

The se i sm ic i t y  south o f  61°N (F igure 4) i s  dominated by t he  subduction o f  

t he  North P a c i f i c  p l a t e  beneath t he  North American p la te .  A  we l l - de f i ned  

Ben io f f  zone d ips  below Cook I n l e t  and t he  Alaska Peninsula i n  a  genera l l y  

nor th -wes ter ly  d i r e c t i o n  w i t h  a  d i p  o f  approximately 45 degrees. The 

r e l a t i v e l y  h igh  l e v e l  o f  seismic a c t i v i t y  near 6O0N a t  depths l a r g e r  than 

about 70 km i s  a  pe rs i s ten t  feature of t he  area. The Ben io f f  zone a l so  

dominates t he  se i sm ic i t y  o f  t he  southern p o r t i o n  o f  Figure 5  and terminates a t  

about 6 4 O N .  A c l u s t e r  o f  in termediate depth ( >  50 km) se i sm ic i t y  near 6 3 O N ,  

below M t .  McKinley (Denal i ) ,  i s  a lso  a  s t a t i c  fea tu re  o f  t he  se i sm ic i t y  o f  t he  

area and p inpo in t s  the  region where t he  s t r i k e  o f  t he  Ben io f f  zone changes 

from nor th -nor theas te r ly  towards a  more nor theas te r ly  d i r e c t i o n .  It should be 

noted t h a t  because o f  t he  l a r g e  s t a t i o n  spacing, t he  depth reso lu t i on  o f  t he  

hypocenters i s  r a t h e r  poor between 6Z0N and 63"N. The c l u s t e r  o f  shal-low- 

depth earthquakes near Fairbanks i s  a  long- term fea tu re  o f  t he  c e n t r a l  Alaskan 

se ismic i t y .  While t he  re1 a t i v e l y  g rea t  s t a t i o n  dens i ty  near Fairbanks 

prov ides t he  lowest de tec t ion  th resho ld  throughout t he  network ( w i t h  the  

exception o f  Augustine Volcano) t he  concentrat ion o f  ep icenters i s  i n d i c a t i v e  

o f  a  se ismica l l y  very a c t i v e  zone. 

The l a r g e s t  events t o  occur dur ing  t ne  per iod  were two shal low depth 

earthquakes i n  the  v i c i n i t y  o f  Columbia Bay i n  Pr ince Wi l l i am Sound. The 

f i r s t  o f  these took p lace on Ju l y  12 and had a  magnitude mb = 6.1. It was 

f e l t  w i t h  i n t e n s i t y  V I  and caused s l i g h t  damage i n  Valdez, 45 km t o  the  east 

o f  the  epicenter .  The second event on September 7, had a  magnitude mb = 6.0 

and i t s  epicenter  was w i t h i n  approximately 10 km o f  the  f i r s t  event. It too  

caused s l i g h t  damage i n  Valdez. The two events t r i gge red  several s t rong  



mot ion  i n s t r u m e n t s  i n  Anchorage and Valdez,  t h e  second event  generated a  peak 

a c c e l e r a t i o n  o f  .32 g  a t  45 km d i s t a n c e  f rom t h e  e p i c e n t e r .  T h i s  i s  

a p p a r e n t l y  t h e  l a r g e s t  i n s t r u m e n t a l l y  recorded peak a c c e l e r a t i o n  recorded i n  

A1 aska. 

Numerous a f t e r s h o c k s  were assoc ia ted  w i t h  these  two events  b u t  we l o c a t e d  

o n l y  a  few o f  t hese  s i n c e  t h e  events  l i e  o u t s i d e  ou r  network.  The USGS 

opera tes  a  r e g i o n a l  se i sm ic  network  i n  t h a t  area and i s  t h e r e f o r e  capable o f  

l o c a t i n g  these events  ve ry  w e l l .  Other  even ts  w i t h  magni tude ML > 5  t h a t  

occu r red  d u r i n g  t h i s  p e r i o d  were two magni tude ML = 5.2 earthquakes o f  

i n t e r m e d i a t e  depth  (149 km and 118 km) below I l i a m n a  Volcano and two even ts  

( M L  = 5.2 and ML = 5.4) o f f  t h e  southwest coas t  o f  Kodiak I s l a n d .  
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APPENDIX 

Ca ta log  Format 

Earthquakes a re  l i s t e d  i n  c h r o n o l o g i c a l  o rde r .  The f o l l o w i n g  d a t a  a re  g i v e n  
f o r  each event :  

(1) ORIGIN TIME i n  Un ive rsa l  Time (UT): da te ,  hour (HR) ,  m inu te  (MN), and 
second (SEC). To c o n v e r t  t o  A laska Standard Time (AST) s u b t r a c t  n i n e  
hours.  

( 2 )  LAT N, LONG W: e p i c e n t e r  i n  degrees and minutes  o f  n o r t h  l a t i t u d e  and 
west 1  ong i  tude.  

( 3 )  DEPTH, depth  o f  f ocus  i n  k i l o m e t e r s .  

( 4 )  MAG, magni tude f rom maximum t r a c e  amp1 i t u d e .  

( 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, l a r g e s t  az imutha l  s e p a r a t i o n  i n  degrees between s t a t i o n s .  

( 0 )  01, d i s t a n c e  i n  k i l o m e t e r s  t o  t h e  c l o s e s t  s t a t i o n  t o  t h e  e p i c e n t e r .  

( 9 )  D3, d i s t a n c e  i n  k i l o m e t e r s  t o  t h e  t h i r d  c l o s e s t  s t a t i o n  t o  t h e  
e p i c e n t e r .  

(10) RMS, root-mean-square e r r o r  i n  seconds o f  t h e  t r a v e l  t i m e  r e s i d u a l s :  

where R ~ -  and R ~ t  a re  t h e  observed minus t h e  computed a r r i v a l  t i m e s  o f  
P- and d-waves r e s p e c t i v e l y  a t  t h e  i - t h  s t a t i o n .  

(11) ERH, 1  a r g e s t  h o r i z o n t a l  d e v i a t i o n  i n  k i l o m e t e r s  f rom t h e  hypocenter  
w i t h i n  t h e  one -s tandard -dev ia t i on  conf idence e l  l i p s o i d .  The q u a n t i t y  i s  
a  measure o f  t h e  e p i c e n t r a l  p r e c i s i o n  f o r  an event .  Values o f  ERH t h a t  
exceed 99 km a re  t a b u l a t e d  as 99 km. 

(12) ERZ, l a r g e s t  v e r t i c a l  d e v i a t i o n  i n  k i l o m e t e r s  f rom t h e  hypocenter  w i t h i n  
t h e  one-s tandard d e v i a t i o n  conf idence e l  l i p s o i d .  T h i s  q u a n t i t y  i s  a  
measure o f  t h e  depth  p r e c i s i o n  o f  t h e  event .  Values o f  ERZ t h a t  exceed 
99 km a r e  l i s t e d  as 99 km. 

( 1 3 )  Q, Q u a l i t y  o f  t h e  hypocenter.  T h i s  i n d e x  i s  a  measure o f  t h e  p r e c i s i o n  
o f  t h e  hypocenters  and r e f l e c t s  b o t h  t h e  q u a l i t y  o f  t h e  i n p u t  da ta  and 
t h e  s o l  u t i  on. These qua1 i ti es a r e  determined as f o l l  ows: 



Solu t ion  Qua1 i t y  RMS E RH 

A  6 .15 s 1.0 

B ( .30 < 2.5 

C < .50 5.0 

D others 

Data Qua1 i t y  NP + NS GAP D l  

D o t h e r s  

( 90 ( depth o r  5 km 

( 135 2*depth or 10 km 

( 180 50 km 

Q i n  the  average (rounded t o  the  poorer q u a l i t y )  o f  t h e  s o l u t i o n  and  t h e  d a t a  
qua1 i t i e s .  



AIASdX13' K&~RIX'~S~'AKL~ SOUTH OF 

TIME LAT M LONG W DEPTH 
SEC DEG MIN DEG MIN KM 

3 6 . 9  59 17.9  152 37.9  70.9  
21.4  59 56.7  152 15.6  82 .3  
4 8 . 0  60 22.3  153 41.4  194 .7  
34.7  6 0  9 . 8  152 53.3  116 .0  
46.4 57 27.6  155 3 5 . 1  64 .6  

61 DEGREES NORTH LATITUDE, 1983 
MAG & P  NS GAP D l  D3 RMS 

DEG KM KM SEC 
2.3 12 6  108 46 6 9  0 . 1 3  
2.0 8  3  157 60 6 5  0 . 1 5  
3.0 15 5  135 51 8 4 0 . 4 1  
1.8 10 3  132 29 8 4  0 . 1 5  
2.9 18 3  201 35 5 9  0 . 4 6  

ORIGIN 
1983 HR MN 

JUL 01 6  47 
02 0  11 
02 1 48 
02 6  16 
02 9  45 

E R H  ERZ Q 
KM KM 

1 . 0  2 . 4  B 
1 .7  3 . 1  c  
3 . 9  5 . 4 c  
2 . 8  2 . 8  C 
3 . 2  4 . 4  D 

2.5 11 4 177 30 5 9 0 . 2 8  
2.7 24 5 65 42 6 9  0 . 4 7  
1.9 4  1 257 31 6 5  0 . 3 8  
4.4 15 0 261 37 8 0 . 3 4  

PALMER ML 
3.0 9 C, 260 36 7  u.15 



ALASliAN EARTHQUAKE3 SOUTH OF 
OR IGIN TIME LAT N LONG W DE PTH 

1983 HR MN SEC DEG MIN DEG MTN KM 
JlTL 10 12 36 0 . 4  59 28.6 152 39.2 85.1 

10 15 33 25.5 57 40.2 156 1.9 92.8 
10 16 41 38.1 57 52.8 155 28.4 8 . 3  
10 16 48 5 2 . 0  .56 41.7 157 55.9 14.9 
10 20 47 45.1 59 30.4 153 0 . 5  90.8 

61 DEGREES NORTH LATITUDE, 1983 
PUG RP NS GAP D l  D3 RMS ERH ERZ Q 

DEG EM EM SEC KM KM 
2.4 15 6 79 38 61 0.29 1.2 2 . 1 B  
2 . 8  1 6  4 173 15 46 0.43 3 . 6  3 . 0 ~  
2.8 8 0 101 12 55 0.11 1.6 2 . 1  B 
2.8 8 0 289 1 18 0.30 19.7 7.4 D 
2.5 17 6 68 21 74 0.32 1.1 3 . 8 B  

4.3 25 0 55 39 7 5  0 . 2 9  2 . 0  4 . 3  B 
PALNEB ML FELT INTENSITY 11 ANCHORAGE 

2.1 6 1 2 4 8  20 57 0.26 6.1 4 . 4 D  
4.0 14 0 322 4 74 0.21 99.0 3 4 . 0 D  
2.9 12 2 176 97 22 0.17 3.0 2 . 8 D  
3.3 7 1 2 4 4  1 38 0.05 4.4 3 . 5  D 

10 2 158 36 72 0.37 3.2 4 . 9  c 
3.6 15 0 214 97 42 0.29 4.6 3 . 1 D  
3.0 14 1 177 2 36 0.32 2.9 2 . 6 D  

PALPIEK ML 
3.0 12 0 227 92 28 0.17 1.3 4.3 D 

PALPlER ML 
, 2 .5  9 1 97 17 57 0.39 1.1 1 . 9  c 



ALASKAN EARTHQUAKES SOUTH OF 
ORIGIN TIME LAT N LONG W DEPTH 

19b3 HR MN SEC DEG MIN DEG MIN KM 
J U L  1 6  1 4  1 0  31 .3  58 38 .7  1 5 2  16 .3  66.4  

1 6  2 2 5 9  54 .3  5 7  3 6 . 1  1 5 5  11 .4  79.0  
1 7  9 2 2  26 .3  5 8  7 . 3  1 5 4  3 9 . 5  62 .8  
1 7  1 5  43 4 1 . 9  5 7  56 .7  1 5 5  1 .9  68.4  
1 7  1 6  5 3  3 4 . 0  60 7 . 0  1 5 3  20.4  157 .4  

61 DEGREES NORTH LATITUDE, 1983 
MAG NP NS GAP Dl D3 RMS ERH ERZ Q 

DEG KM KM SEC KM KM 
2.3 4  0  321 83 3 9  0 . 0 0  7 2 .  0 33.8 D 
2.4 14 6 149 27 65 0.46 2.3 2.2 c 

2.3 12 4 140 64 88 0.14 1.5 4.0 c 

2.6 13 4 115 35 78 0.38 1.5 4.0 c 

3.4 19 2 9 0  46 60 0.44 2.2 3.6 C 

2.7 9 O 286 46 36 0.58 27.5 22.4 D 
2.6 23 4 63 4 9  82 0.29 0.9 3.6 B 
3.6 12 2 312 49 45 0.58 13.9  26.3 D 
4.8  23 0 124 26 59 0.32 1.2 3.2 C 

NEIS MB 
3.3 5 0 260 86 31  0.53 12.1 8 3 . 2 D  



ORIGIN 
1 9 8 3  H R M N  

JUL 24 21 23 
24 21 45 
2 5  2 1  3 6  
2 6  8 2 1  
26 12 45 

ALASKAN EARTHQUAKES SOUTH OF 
TIME LAT N LONG W DEPTH 

SEC DEG MTN L)EG MIN KM 
4 1 . 2  55 53.6  157 35.2  30.0  
19 .3  60 6 . 2  1 4 9 5 4 . 9  24.0  
4 8 . 5  5 8  26.4  1 5 2  4 8 . 0  4 4 . 8  

9 . 8  5 8  8 . 8  155 18.9  33 .7  
4 1 . 4  58 30.0  1 5 1  46.8  41 .1  

61 DEGREES NORTH LATITUDE, 1983 
MAC NP NS GAP D l  D3 RMS ERH ERZ Q 

DEG KM KM SEC KM KM 
5 0  320 17 11 0 .04  99.0 99.0 D 

1.8 6 2  306 6 6  17  0 .25  17.5 53 .5  D 
2.2 6  1 282 4 7  6 4  0 .  1 0  4 . 4  8.9 D 
2 . 0 1 0  4  125 6 2  9 4 0 . 3 5  1 .7  2 . 0 ~  
3.3 5  0  273 9 5  4 4 0 . 0 6  14 .8  99.0 D 
PALMER ML 

2 . 8  2 3  7  116 1 8  5 0  0 . 4 6  2 . 0  2 . 2  c  
2.7 5  1 3 0 7  1 3  7 1 0 . 1 8  7 . 8  5 . 4  D 
4.1 19 0  141 7 9 9 0 . 3 2  3 . 1  6 . 4  C 
PALMER ML 

1.9 6  2  281 4 5 8  0 . 0 8  l . E  2 . 0  c  
2.5 16 6  148 5 2  7  1 0 .  2 9  1 .7  2 . 9  c  



ALASKAN EARTHQUAKES SOUTH OF 61 DEGREES NORTH LATITUDE, 1983 
ORIGINTIME LAT N LONG W DEPTH MAG NP I S  GAP D l  D 3  RMS ERH ERZ Q 

1983 HR MN SEC DEG MIN DEG MIN KM DEG KM KM SEC KM KM 
A U G 0 1 5  15 27.5 57 35.2 155 6.2 54 .1  1.9 12 6 147 32 7 1 0 . 3 4  1 .7  2 . 2 ~  

01 8 24 51.1 59 34.9 151 24.3 4.5 5 2 196 11 3 6 0 . 2 6  7 . 3  7 9 . 8  D 
01 14 15 8 . 5  5 9  3 1 . 4  1 5 2  2 5 . 5  76.3  2.1 14 6 154 47 4 8  0 . 3 2  1 .6  2 . 3  C 
01 14 30 33.5 60 12.5 149 59.5 50.7  3.2 13 3 289 70 2 1 0 . 3 5  6 . 3  6 . 5 D  
01 23 36 27.4 59 38.7 153 10.1 114.5 2.1 9 2 88 4 8 4 0 . 1 7  1 . 8  4 . 9 B  

04 5 41 13.3 60 6.3 153 5.0 110.9 1.4 7 2 221 39 2 2 0 . 4 5  5 . 1  6 . 7 D  
04 12 34 56.7 60 14.7 150 55.9 59.6  1.4 8 4 256 54 9 4  0 . 1 2  2 . 9  4 . 1 D  
04 23 45 26.3 58 4.3 154 19.1 66 .3  4.0 24 3 52 48 7 8 0 . 3 2  1 .2  3 . 0 B  

PALMER ML 
05 0 8 13.9 59 38.9 152 51.5 89 .2  1.6 13 5 95 21 7 5  0 . 1 7  1 .7  2 . 6 B  
05 2 51 27.4 59 38.9 152 14.3 72.3  2.2 19 9 107 34 5 6 0 . 3 1  1.1 2 . 4  C 

05 9 12 33.5 60 38.0 151 35.8 62 .5  2.8 12 1 232 69 2 5 0 . 3 8  5 . 1  5 . 4 1 )  
06 16 33 58.2 60 25.1 152 56.1 149.2 5.2 22 1 119 9 9 9  0 . 3 8  3 . 2  7 . 1  c 

PALMER ML 
07 11 46 1.5 57 5.9 153 54.7 36.7  2.2 9 4 220 51 7 4  0 . 2 0  1 . 6  1 . 1  c 
07 15 17 0 . 8  5 9  3 8 . 8  1 5 1  5 8 . 0  97.2  4.1 18 1 105 18 4 3  0 . 3 5  2 . 1  5 . 1  c 

PALMER ML 
07 21 8 17.6 60 2.6 152 55.1 132.2 3.3 18 3 122 43 7 7  0 . 4 1  3 . 8  9 . 3 ~  

09 4 36 49.3 60 13.7 151 46.8 68.4  2.5 15 3 199 59 7 2 0 . 2 4  1 .9  3 . 4 ~  
09 7 16 20.0 59 44.5 150 42.6 52.3  3 .1  10 2 274 10 5 3 0 . 2 8  2 . 8  2 . 5 D  

PALMER ML 
09 1 3  3 5  3 . 4  6 0  5 5 . 4  1 4 6  5 6 . 3  12.0  3.5 6 0 232 4 4 1  0 . 0 3  20 .2  9 . 1  D 
10 0 55 46.0 55 49.1 152 11.4 10.4  4.8 15 0 309 6 0  1 6 0 . 4 5  35 .4  3 2 . 3 D  
10 5 52 35.7 57 1.7 156 31.2 103.3 2.5 15 6 280 7 7  1 4 0 . 3 8  3 . 8  5 . 5 D  



ALASKAN EARI""fTiJbk'Kk,'S SOUTH OF 
ORIGIN TIME LAT N LONG W DEPTH 

1983 HR MN SEC DEG MIN DEG MIN Dl 
A U G  1 3  1 5  0  46.2  59  48 .1  152 34 .3  8 3 . 1  

13 1 5  53 34.7  59  17 .7  152 22.9  83 .4  
13 17 33  11.9  59  33 .5  155 4 . 4  11.0  
14 4 49 5 9 . 0  59  36.4  153 1 . 3  98.9  
14 8 4 1  50.3  59  46.0  152 51.0  89 .3  

61 DEGREES NGRTII LATITUDE, 1983 
MAG N P  N S G A P  D l  D3 RMS ERH E R Z Q  

DEG KM KM SEC KM KM 
1.8 11 4 101 4 1  6 7 0 . 4 3  2 . 0  2 . 9  c 
2.1 24 1 2 1 1 1  50 6 0 0 . 4 7  0 . 8  1 . 8 C  
2.6 12 5  216 59  5 0 . 4 7  1 . 0  2 . 6 D  
2.1 17 7 72 1 3  6 9  0 . 4 9  1 . 2  2 . 7  B 
1.8 6  1 2 1 0  2 5  9 5 0 . 0 8  5 . 6  4 . 9 D  

1.6 3  0  251 47 9 0  0 .  0 0  99.0  99 .0  D 
2.6 14 5  160 1 8  3 5  0 . 3 3  2 . 6  2 . 2  c  
2.7 10 3  127 47 6 2  0 . 1 9  3 . 1  3 . 5 ~  
1.5 7  3  169 42 5 7 0 . 1 5  3 . 0  4 . 4 ~  
5.2 23 0  103 30  8 6  0 . 2 7  2 . 4  5 . 4  c  

PALMER ML 

1.7 18 8 8 3  19 7  4  0.35 1 2  2 . 1 B  
2.3 20 9 71 10 4 3  0 . 4 6  1 .4  2 . 1  B 
3.4 18 1 140 34  7 2 0 . 2 6  2 . 4  5 . 5 ~  

FELT HOFIEX 
2.8 24 5  91 26 6  6  6 . 3 5  1.1 2 .  4  C 

.. - -. -- - - 



ORIGIN 
1983 HR MN 

AUG 22 15 48 
22 15 46 
22 23 9 
23 0 53 
23 1 5 8  

30 12 22 
3 1  0 1 

SEP 01 7 1 9  
02 5 36 
02 6 13 

ALASKAN EARTHQUAKES SOUTH OF t 

TIME LAT N LONG W DEPTH 
SEC DEG MIN DEG MIN KM 

12 .8  58 11.4 1 5 5  4 . 5  11 .6  
48.5 58 11.4 155 1.9 10.3 
43.2 60 2.8 152 19 .4  73.7 
17.0 60  10.6 152 51.5 109 .9  
4 2 . 0  59 9 .0  1 5 3  5 . 6  79.4  

31 DEGREES NORTH LATITUDE, 1983 
MAG N P NS GAP D l  D3 RMS E R H  ERZ Q 

DEG KM KM SEC KM KM 
2.4 15 3 61 53 77 0.47 1 . 0  4.3 D 
2.1 8 2 138 55 89 0.20 1.4 4.7 c 
1.6 12 6 142 48 77 0.24 1.4 2.6 C 
2.6 21 5 102 27 86 0.41 1.8 2.4 C 
1.5 7 3 252 57 95 0.48 22.1 15.8 D 



ORIGIN 
1983 HR M N 

SEP 02 1 7  5 1  
02 a 2  9 
03 0 10 
04 2 1  5 7  
07 19 22 

ALASKAN EARTHQUAKES SOUTH OF 61 DEGREES NORTH LATITUDE, 1983 
TIME LAT N L O B G W  DEPTH FAG NP NS GAP D l  D3 RMS 

SEC DEG MIN DEG MIB K.M DEG KM KM SEC 
13.9 59 16.4 152 50.7 84.2 2.2 1 7  S 86 48 75 0.39 
55.8 5 7  41.6 151 58.4 39.0 2.5 8 2 221 32 8 1  0.46 
47.3 6 0 5 5 . 3  150 55.1 19.7 2.5 6 2 297 16 5 7  0.23 
27.3 59 22.8 153 4.5 77.8 2.1 10 3 114 60 86 0.25 

5.1 6 0 5 6 . 3  147 15.4 17.9 6.2 16 0 182 100 124 0.19 
NEIS M S 4 . 2  (BRK), NEIS MB=6.1 FELT INTENSITY VI VALDEZ, 
SLIGHT DAMAGE, FELT ANCHORAGE 

ERH ERZ Q 
KM KM 

1.0 2 .4  B 
3.2 1.8 D 

35.3 63.6 D 
2.1 4 . 3  B 
3.5 3.8 D 



ALASKAN EARTHQUAKES SOUTH OF 
O R I G I N T I M E  L A T N  LONG W DEPTH 

1963 H R  M N  S E C  D E G  M I N  DEG MIN KM 
S E P  11 13 12 58.4  66 3 . 7  152 53 .3  111 .6  

12 3 18 37 .3  60 4 4 . 5  148 50.4  4 3 . 1  
1 2 1 5  0 47.7  5 7 5 7 . 8  153 22 .7  4 2 . 3  
13 9 24 25.7  60 57 .5  147 1 3 . 1  17 .6  

61 DEGREES NORTH LATITUDE, 1983 
M A G  N P  NS G A P  D l  D3 R M S  E R H  

D E G  KM KM S E C  KM 
1.6 11 4 121 40 79 0 .24  2 . 2  
2.1 5 0 319 57 19 0 .10  99 .0  
2.5 11 2 136 17 58 0 . 2 7  2 . 1  
3.3 14 1 215 98 25 0 .24  2 . 6  

PALMER M L  
2.8 9 1 259 30 60 0 . 2 5  7 .7  

4.0 9 0 330 95 99 0 .30  99 .0  
4.8 12 0 291 100 50 0 . 3 1  55 .7  

FELT ANCHORAGE, PALMER, AND VALDEZ 
2.5 13 2 202 3 6 0 . 4 1  3 . 3  

FELT ANCHORAGE AND HOMER 
6 0 143 15 4 5  0 . 7 2  1 0 . 9  

2.3 9 5 162 18 47 0.37 1.5 

5.2 15 0 307 67 1 6 0 . 3 8  4 1 . 1  
PALMER ML 

2 . 2  10 4 139 47 57 0.19 1.9 
2 . 5  7 0 99 32 57 0.31 2.0 
2 . 9  8 2 265 28 10 0.13 6.6 
2 .7  10 2 223 58 79 0.26 3.9 

E R Z  Q 
KM 

2 . 7  B 
1 6 . 0  D 
3 . 1  c 
3 . 2  D 



ALASKAN EARTHQUAKES SOUTH O E 
ORIGIN TIME LAT N LONG W DEPTH 

1983 HR MN S E C  DEG M I N  DEG MIB K M  
SEP 26 7 1 9.4 59 51.5 153 2 4 . 7  1 3 8 . 5  

26 8 4 7.3 59 45.6 153 3 3 . 5  145 .8  
26 13 45 1 4 . 5  59 1 3 . 4  153 36.6 1 0 9 . 0  
26 2 0  51 6.3 60 3 7 . 2  151 54.1 7 6 . 8  
26 2 0  55 25.0 60 2 0 . 7  152 2 . 7  9 0 . 4  

61  DEGREES NORTH LATITUDE, 1983 
M A G N P N S  GAP D l  D3 R M S  

D E G  K M  K M  SEC 
2.5 16 3 69 25 53 0.44 
2.1 10 3 115 22 85 0.47 
2.2 21 9 bl 20 33 0.38 
2.5 14 4 264 53 11 0.38 
2.7 16 6 213 41 91 0.46 

5.4 18 1 184 24 59 0.57 
NEIS MB 

7 1 195 21 17 0.40 
2.4 14 4 159 33 74 0.27 

11 1 185 34 96 0.18 
2.3 11 2 139 33 51 0.33 

8 2 282 64 43 0.19 
2 . 8  1 2 168 1 74 0.31 
2.6 18 1 116 25 330 .40  
2 . 8  lb: 1 145 43 62 0.43 
4 . 3  14 0 308 47 8 0 0 . 4 3  

PALMER ML 

ERH E R Z Q  
K M  K M  

1 . 8  2.9 B 
3 . 3  2.6 C 
1 .1  1.6 B 
3 . 7  2.5 D 
1 . 9  2.2 D 



ALASKAN EARTHOUAKES NORTH OF 
ORIGIN TIME LAT N LONC W DE PTHI 

1983 HR MN SEC DEG MIN DEG MIN KM 
JUL. 01 5 2 33 .3  64 25.0 1 4 6  58.3  0 . 1  

0 1  1 2  3  32.9  64 46.2 147  3 5 . 1  2.3 
0 1  1 5  3 7  46.6  65 28.1 1 4 4  1 7 . 1  2.5 
0 1  1 6  8  18.9  64 17.5 149 21 .5  13.9  
01 1 9  5 0  43.2  64 29.2 1 4 6  55 .3  1 . 8  

61 DEGREES NORTH LATITUDE, 1983 
M A G N P  N S G A P  D l  D 3  RMS E R H  

DEG KM KM S E C  Dl 
0.6 5 1 1 9 4  9 60 0.06 3.0 
1.3 7 2 173 1 8  27 0.27 1.3 
2.1 8 2 247 30 73 0.46 52.6 
1.5 10 3 221 1 0  66 0.41 2.4 
2.4 10 1 175 9 60 0.39 1.6 

ERZ Q 
KM 

9 9 . 0  D 
23.5 C 
72.5 D 
1.1 D 
2.2 c 



ALASKAN EARTHQUAKES NORTH OF 
ORIGIN TIME LAT N LONG \I DE PTH 

1983 HR MN SEC DEG M I N  DEG M I K  KM 
JLJL 0 6  2 2  5 0  28 .9  6 4  29 .8  147  0 . 4  0 . 5  

07 3 4 2  1 0 . 1  6 4  12 .4  148 1.1 0 . 6  
07 5 5 6  0 . 5  6 4  111.2 1 4 9  25.4  1 5 . 1  
0 7  8  2 1  39 .9  6 4  11 .6  148 0 . 3  1 .2  
0 7  1 5  5 2  4 9 . 1  6 2  52 .2  148 3 3 . 6  1 5 . 5  

61 DEGREES NORTH LATITUDE. 1983 
MAG blP MS GAP D l  D3 RhlS EkH ERZ Q 

DEG KM KM SEC KM KM 
2.2 1 0  4  184 1 0  5 9  0 . 2 9  2 . 3  86 .3  D 
2.0 9  3  205 5 6  6 6  0 . 2 0  1 . 5  9 9 . 0  D 
1.3 9  4  225 1 3  6 8  0 . 3 8  3 . 6  1 . 2  D 
1.8 9  3  209 5 6  67  0 . 2 0  1 .2  93 .5  D 
2.4 11 1 122 98 4 1  0 . 6 7  1 .9  3 . 2  D 

12 0  8  39.9 6 2 3 4 . 5  1 4 9 2 5 . 9  7 5 . 1  2.6 7  1 157  8  7 0 . 3 6  1 0 . 5  19 .7  D 
12 15 10 4.6 6 1  2 . 5  147  11 .6  2 5 . 1  5.7 11 0  210 89 3 3  0 . 3 6  6 . 6  6 . 3 D  

NElS MH=6.1 , h i  I ! ;  ElS=6.3 ( B R K )  PALMER ML FELT INTENSITY V VALDEZ, 
SLIGHT DAMAGE, IV SEWARD, I1 I FAIRBANKS 

12 17 56 48.2 6 1  3 . 5  1 4 6 5 1 . 3  18.2  3 .4  9 1 2 1 2  8 8  2 7  0 . 2 5  3 . 0  2 . 6 D  
12 19 4  14.1 60 5 7 . 1  147  8 . 6  18.2  3 . 8  2 0  Ll 1 7 5  9 9  4 2  0 . 5 1  3 .7  3 . 4  D 
13 1 57 46.7 6 1  51 .8  147  5 2 . 1  26 .2  2 . 5  4 1 157  2 9  7 5  0 . 2 4  30 .7  30.6  D 



ORIGIN 
1983 HR MN 

JUL 14 9 2 5  
14 1 1  3 6  
14  1 6  3 4  
1 4  20 1 1  
16 2 5 3  

ALASKAN EARTHQUAKES NORTH OF 
TIME LAT N 1,ONC; W DEPTH 

SEC DEE MTN DEG MIK KM 
28 .5  6 4  30 .5  148  35.0  0 . 6  

5 . 6  6 1  3 . 5  147 10.4  19.9  
1 4 . 1  6 4  38.6  149 34.0  0 . 6  
49 .1  6 3  2 . 3  1 5 1  2 . 1  131.9  
22 .1  6 4  47.7  147 2 6 . 5  0 . 8  

61 .DECREES NORTH LATITUDE, 1983 
MAG NP NS GAP D l  D3  RMS E R H  ERZ Q 

DEG KM KM SEC KM KM 
0.7 6  2  242 2 5  5 8  0 .20  12.2  9 9 . 0  D  
2.3 7  1 254 87 3 1  0 . 2 7  8 . 0  3 . 7  D  
1.2 4  0  266 7 1  10  0 . 1 8  7 . 9  9 9 . 0  D  
2.6 7  1 270 3 0  3 4  0 . 2 7  4 . 9  1 0 . 1  D  
0.7 6  2  139 1 9  3 2  0 . 1 1  2 .2  9 9 . 0  c 



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1983 
ORIGINTlME LAT N LONG W DE PTH MAG NP NS GAP D 1 D  3 RMS 

1983 HR MN SEC DEG MIN DEG PlIN KM DEE KM KM SEC 
J U L  2 0  10 3 6  2 5 . 3  6 2  11.6  1 5 1  11.0  93.7  2.2 12 2  17s 2 2  6  6.30 

2 0  1 3  5 2  18 .7  6 3  37.6  149 30.9 104 .8  1.9 10 3 263 3 1  8 0 . 2 7  
2 0  1 6  7 3 9 . 8  6 1  26.7  1 5 1  55 .1  116 .6  3.2 13 1 179 30 5 5  0 . 3 2  
2 1  1 1 9  28 .8  6 3  24.4  145 23.9  6 . 9  1.5 5  2  177 4 9  87 0 . 0 2  
2 1  2  5 4  1 5 . 1  6 5  38.2  145 15.2  0 . 6  2.5 9  2 1 3 7  4 4 4  0 . 3 6  

E R H  
KM 

3 . 3  
3 . 0  
3 . 4  
4 . 0  
3 . 0  

ERZ Q 
KM 

8 . 5  D 
2 . 2  D 
4 . 3  c 
7 . 4  D 
2 . 7  D 



ALASKAN EARTHQUAmS NORTH OF 61 DEGREES NORTH l,ATITUDE, 1983 
O R I G I N  TIME LAT N LONG W DEPTH MAG N P NS GAP D l  D3 RMS E R H  

1983 HR MN SEC DEG PLIP! DEG M I N  KM DEG KM KM SEC KM 
JUL 25 1 9  4 5  9.3 6 1  43.0 150 22.9 13.9 2.4 9 1 140 7 2  62 0. 24 1.9 

2 5  21 1 2  0.6 63 38.2 149 40.6 127.6 1.6 7 1 270 3 8  52 0. 09 6.7 
2 6  8 38 36.6 6222.2 150 58.7 76.7 3.0 15 1 140 3 1  100 0.22 4.4 
2 6  9 5 1  4.8 6 4  51.0 147  51.5 16.0 0.3 6 2 188 6 27 0.31 54.3 
2 6  1 1  1 6  5.4 6 1  2.2 147  13.8 19.7 2.0 8 1 226 8 9  35 0.24 3.5 

ERZ Q 
KM 
2.9 c 
2.7 D 
lb.6 D 
15.2 D 
2.7 D 



ALASKAN EARTHQUAKES NORTH OF 
CR IGTN TIME LAT N LONG W DEPTH 

1983 H R  M N  SEC DEG MIN DEG MIN KM 
JUL 3 0  2 1  1 7  52.7  61 13.3 150 31 .6  2.7 

30 21 34 35.8 64 24.b 1 4 7  15 .9  0.0 
31 0 5 33.2 61 55.9 1 4 6  38 .4  35.1 
31 2 9 1.6 61 2.0 1 4 7  1 0 . 1  19 .9  
3 1  4 5 47 .5  65 6.0 1 4 9  0 . 9  25.3 

61 DEGREES NORTH LATITUDE, 1983 
M A G N P  NS GAP D l  D 3  RMS E R H  

DEG KM KM SEC KM 
2.1 9  2 152 82 51 0.63 3.6 
0.8 7 3 225 15 62 0.03 1 .9  
3.3 19 1 164 38 31 0.33 3.2 
2.1 6  1 254 90 34 0.22 4.8 
1.0 6  2 276 51 62 0.26 10.2 

31 5 54 44.9 64 30.3 147 10.5 5.0 0.7 5 1 172 15 55 0.18 3.6 
AUG 0 1  7 1 40.7  6247.7 150 4.9 77.8 2.2 9 0 217 41 79 0.32 8.4 

0 1  1 5  26 1 5 . 1  63 56.5 148 26.0 15.3 1.9 9  3 212 77 too 0.13 1.4 
02 2 20 60.0 62 57.7 149  44 .8  8 1 . 1  1.7 11 3 204 95 77 0.35 4.0 
02 7 9 28.3 64 50.5 147 23.9 4 . 1  1.4 6  1 155 16 36 0.31 3.2 

ERZ Q 
KM 

1 . 7  D 
9 9 . 0  D 
2.5 C 
4.2 D 

9 9 . 0  D 



ORIGIN 
1983 HR MN 

AUG 0 5  21 23 

A1 
TIME 

S E C  
38.2 

22.7 
42.4 

2.3 
0.6 

27.5 
23.3 
3.6 

43.4 
44.9 

30.0 
42.9 
47.5 
53.6 
6.4 

44.5 
10.7 
16.8 
23.1 
22.2 

0.3 
9.4 

41.0 
23.0 

8.7 

0.6 
58.1 
9.4 
7.7 

19.6 

24.3 
28.1 
10.8 
48.7 

8.6 

lASKAN EAR 
LAT N 

DEG MIN 
61 48.9 

64 37.1 
62 47.1 
64 51.9 
64 42.6 

62 50.3 
63 24.9 
66 22.5 
61  47.2 
64 17.1 

63 42.7 
63 29.8 
64 47.2 
64 35.6 
64 59.6 

65 22.6 
66 47.3 
64 31.9 
64 44.8 
6 4  45.2 

65 7.3 
6 4  53.5 
63 51.2 
62 33.1 
64 56.1 

63 21.8 
65 1.1 
6 2  46.2 
64 47.4 
6 4  51.4 

63 6.2 
6 4  59.9 
6 7  34.3 
6 2  17.4 
6 7  46.6 

THQUAKES N( 
LONG W 
DEG MlN 
147 30.2 

148 19.3 
149 50.9 
147 34.1 
146 50.5 

148 11.5 
145 26.7 
148 22.9 
151 10.2 
147 34.2 

149 46.1 
150 40.6 
147 15.7 
149 10.1 
147 36.6 

148 8.2 
149 32.8 
1 4 7  E.6  
146 1.1 
147 28.6 

147 51.0 
148'51.6 
149 8.9 
151 34.9 
147 55.3 

150 51.3 
148 20.9 
150 16.7 
147 26.5 
147 18.8 

150 49.6 
147 41.5 
144 28.3 
148 25.9 
144 11.1; 

IRTH OF 
DEPTH 

KM 
47.6 

7.9 
85.7 
16.5 
0.3 

92.7 
9.6 

20.0 
5.0 
5.0 

136.1 
37.5 
0.6 

19.1 
14.5 

1.3 
5.0 
0.3 
5.0 
4.0 

2.2 
5.0 

11 1.7 
112.0 

14.5 

2.5 
13.3 
85.2 

3.7 
8.7 

132.1 
16.6 
9.1 

28.3 
1.0 

61 DEGREES NORTH LATITUDE, 1983 
MAG NP NS GAP D l  D 3  RMS ERH 

DEG KM KM S E C  KM 
4.5 19 0 145 10 2 7  0.38 2.8 
PALMER ML FELT SOUTH CENTRAL ALASKA 

0.7 7 3 217 25 4 0  0.10 32.2 
1.9 11 2 242 15 6 8  0.33 3.5 
0.8 7 3 215 11 2 8  0.27 27.8 
0.8 6 2 229 34 50 0.18 4.1 

ERZ Q 
KM 

3.3 c 

67.3 D 
8.3 D 
15.9 D 
99.0 D 

7.3 D 
41.7 D 
10.3 D 
99.0 D 
99.0 D 

2.3 D 
3.8 D 
96.9 C 
0.8 C 

51.6 D 

99.0 D 
99.0 D 
99.0 D 
99.0 D 
17.3 c 

99.0 D 
99.0 D 
9.7 D 
9.9 D 

66.4 D 

6.6 D 
6.2 D 
9.2 D 

23.9 c 
5.8 c 

11.8 D 
99.0 D 

8.4 D 
5.8 D 

86.6 D 



ORIGIN 
1983 IIRMN 

AUG 11 16 24 
11 23 29 
la 4 4 4  
la 7 3 4  
la 834 

ALASKAN EARTHQUAKES NORTH OF 
TIME LAT B MIBG W DEPTH 

SEC DEC MIB DEG MIB K M 
32.2 64 55.2 147 28.7 14.7 
4.2 61 26.8 147 16.4 22.8 

47.1 64 32.6 149 24.1 22.5 
24.5 64 12.5 147 58.8 8.4 
52.3 64 37.8 146 55.5 1 .O 

61 DEGREES NORTH LATITUDE, 1983 
11A% N P N S  GAP Dl D3 RMS 

DEG KM KM SEC 
0.5 6 3 223 9 33 0.20 
2.3 7 2 237 43 94 0.29 
0.9 4 1 345 16 86 0.10 
1.9 13 3 76 4 6 2 0 . 3 0  
0.8 7 3 2 1 2  25 51 0.14 

ERH ERZ Q 
KM KM 

99.0 45.5 D 
5.4 1.9D 

99.0 99.0 D 
0.9 1.3B 
3.6 56.7 D 



ALASKAN EARTHQUAKES NORTH OF 
O R I G I N T I M E  L A T N  LONGW D E P T H  

1 9 8 3  H R M N  SEC DEGMIN DEGMIN KM 
AUG 17 13 41 19 .5  64 3 7 . 1  1 4 7  1 . 0  4 . 8  

17 17 38 37.2  64 34 .8  149 26.8  16 .3  
17 17 56 3 2 . 9  64 2 .7  148 10 .0  107 .0  
17 21 41 5 9 . 0  64 3 2 . 1  148 47.6  0 . 0  
1 7  2  3  1 19.9  64 51.0  1 4 7  19 .7  1.1 

61 DEGREES NORTH LATITUDE, 1983 
MAG N P  N S  GAP D l  D3 RMS E R H  

DEG KM KM SEC KM 
1.2 7  2  196 24 49 0 . 3 5  2 . 8  
1.3 8  2  259 18 86 0 . 2 8  5 . 2  
2.0 13 5  133 19 71 0 . 3 5  1 . 6  

5 1 1 1 4  14 90 0 . 1 5  1 . 3  
0.6 5  2  277 16 39 0 . 0 3  99.0  

1.4 5  2  332 59 81 0.30 8.4 
2.4 12 2  101 54 14 0.26 2.3 
1.6 7  2  242 31 78 0.38 3.0 
0.7 5  2  256 19 6 4  0 . 1 5  9 0 . 5  
4.3 12 0  109 38 51 0.56 2.0 

PALMER ML FELT INTENSITY I1 PALMER 

ERZ Q 
KM 

1 9 . 0  D 
2 . 1  D 
1 . 9  c 

9 9 . 0  D 
9 9 . 0  D 



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 196 3 
ORIGIN TIME LAT N LONG W DEPTH MAG NP NS G A P  Dl D3 RMS ERH ERZ Q 

1983 HR MN SEC DEG MIN DEGMlh' KM DEG KM KM SEC KM KM 
A U G  23 9 44 3 1 . 0  6 3  36 .7  144 54.0  6 . 9  2 . 5  8 2 147 49 3 4 0 . 2 9  3 . 7  4 . 4 ~  

23 1 7 2 4  3 3 . 3  6 3  0 . 2  1 4 8 5 1 . 1  83 .7  2 .0  11 3 262 81 3 9 0 . 2 5  2 . 8  6 . 4 D  
23 1 8 2 3  5 0 . 2  6 4  2 . 4  148 6 . 3  107 .3  1 .7  12 2 99 18 5 9  0 . 2 2  1 . 9  3 . 1  B 
24 2 43 3 8 . 5  6 1  24 .2  146 35 .4  6 . 9  1 . 8  4 1 303 62 3 7 0 . 0 0  17.9  1 7 . 1 D  
24 1 1  0 2 . 8  6 4  2 4 . 8  147 32 .3  0 . 1  i . 2  6 2 131 28 5 6  0 .  1 8  1 . 4  99 .0  c  

2 4 2 2 2 3  4 . 2  6 4  1 .6  1 4 8 4 4 . 1 ,  7 . 2  1.3 5  1 273 43 2 5  0 . 1 6  9 . 4  4 . 7 D  
25 1 41 2 3 . 8  6 1  40.7  1 5 1  3 9 . 9  8 8 . 5  2.4 6  1 183 59 3 0  0 . 1 0  7 . 4  7 . 6  D 
25 2 58 5 6 . 4  6 1  46.2  146 2 1 . 8  1 3 . 1  2.8 13 4  208 51 4 2  0 .  3 9  2 . 4  1 . 5  D 
25 3 22 1 3 . 5  6 4  45.9  147 1 3 . 9  1.1 0.8 5  2  178 26 4 2 0 . 4 9  3 . 8  9 9 . 0 D  
25 1 1  59 2 2 . 8 ' 6 1 3 0 . 2  1 4 9 3 2 . 6  3 9 . 1  3.0 10 2  184 24 3 1 0 . 2 5  3 . 9  1 . 8 D  

FELT PALMER 



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1953 
ORIGIN TIME LAT N LONG W DEPTH MAG N P  NS GAP D l  D 3  R M S  E R H  ERZ Q 

1983 HR MN SEC DEG MIN DEG MIN KM DEG KM KM SEC KM KM 
AUG30 1 5  3 4  17.6  6 4  42.3  1 4 8  1 6 . 1  6 . 9  1 . 0  6 1 133 1 5  4 1  0.18 2 1  9 . 6  C  

3 1  1 5 8  11.2  6 4  28 .5  1 4 6  59 .1  2 . 6  0 . 7  5 1 187 8  6 1  0 . 1 7  4 . 1  2 0 . 5  D 
3 1  2 43 21.7  6 2  51.2  150 20.7  8 . 6  1 . 8  8 1 171 9 3  7 0 .24  2 . 6  3 . 7  D 
3 1  4 1 2  11.0  6 4 3 4 . 6  1 4 9 1 9 . 9  18 .7  1 . 6  8 4  300 1 2  8 1  0 . 1 5  3 . 1  1 . 1 D  
3 1  1 4  3 2  51 .1  6 4  44.4  14b  53.3  0 . 6  0 . 3  5 1 222 2 0  5 5  0 . 1 5  60 .8  9 9 . 0  D 

SEP 61 2  5 7  45 .1  6 3  2 . 6  150 1 9 . 5  143.4  1 .9  5 0  289 4 1  2 6  0 . 0 7  78.9  5 7 . 0  D 
0 1 1 2  5 5  4 0 . 4  64 57 .6  1 4 7 5 6 . 6  12.2  0 . 2  5 2  230 10 2 6  0 . 1 2  99.0  9 9 . 0 D  
01 15 C, 59 .1  64 33 .2  149 1 3 . 9  12.2  0 . 7  4 1 349 8  7 9  0 . 2 7  99.0  1 5 . 5  D 
0 1 1 7  0  50.4  64 50 .6  1 4 7 3 2 . 3  13 .7  0 . 9  6 1 126 1 4  2 9  0 . 2 2  2 . 9  6 . 7 C  
0 1 1 7  1 42 .1  6 4 4 7 . 6  1 4 7 3 4 . 0  3 . 8  2 . 1  9 2  124 1 6  2 8  0 . 3 2  1.1 1 3 . 2  C  

0  7  1 1  7  39 .3  64 50 .3  146  44.0  0 . 4  0 . 4  h 2 2 3 1  2 8  4 5  0 . 1 7  3 . 1  9 9 . 0  D 
07 6  2  3  4 . 4  65 1.7 147  46.2  0 . 1  0 . 6  5 2 246 14 29  0 . 1 9  4 .1  9 9 . 0  D 
U7 22 28 34.6  62 1.2 1 4 8  15.9  5 . 0  2 . 3  3 0  189 5 4  7 9  0 .00  99.0  59.0 D 
O& 0  4  5  2 6 . 0  64 46 .3  147  44.4  7 .4  1 . 3  5 1 151 1 5  2 9  0 .06  2.7 1 4 . 9  D 
0 8 2  3  1 15.6  61 1.9 150 7.7  6 . 3  2 .7  8 1 l b b  8 9  6 0  0 . 4 5  5.2 3 . 8  D 



ORIGIN 
1983 HR MN 

SEP 08 5  30 
0 8  5 3 1  
0 9  0  30  
0 9  1 1 
09 2  2  

ALASKAN EARTHQUAKES NORTH OF t 

TIME LAT N  LONG W DEPTH 
SEC UEG MIN DEG MIN KM 

5 3 . 3  62 2 . 1  148 1 4 . 5  5 . 0  
2 5 . 5  63 51.0  1 4 7  55 .9  5 . 0  
34.4  62 14 .9  1 4 8  17 .7  5 . 0  

7 . 3  6 3 1 3 . 7  1 4 5  5 .7  1 0 . 1  
4 6 . 6  62 25.0  1 4 7  54 .8  1 8 . 5  

31 DEGREES NORTH LATITUDE, 1983 
M A C N P  NS GAP ~1 ~3 RMS ERH 

D E G  KM KM SEC KM 
3 0  190 5 3  77 0 .00  99.0  

1.1 3  0  289 7 8  17  0 .00  19 .7  
3 0  210 6 9  6 6  0 . 0 0  99.0  

0.7 4  1 145 3 4  6 9  0 . 2 5  17.0  
2.1 15 5  128 7 2  40 0 .34  2 . 3  

ERZ Q 
KM 

9 9 . 0  D  
9 9 . 0  D  
9 9 . 0  D  
2 8 . 8  D  

3 . 3  D  

9 9 . 0  D  
9 9 . 0  D  

1 . 6  C  
9 9 . 0  D  
99.0 D  

3 . 3  D  
8 . 8  c 
3 . 0  c 

9 9 . 0  D  
8 . 0  C  

4 . 8  D  
2 . 2  D  

9 9 . 0  D  
4 . 1  B 
0 . 7  D  

4 5 . 7  D  
3 3 . 2  D  
9 9 . 0  D  

5 . 2  D  
5 . 4  c 

1 0 . 3  c 
1 3 . 3  D  
5 . 6 . B  
2 . 9  D  
1 . 6  D  

8 . 2  D  
9 9 . 0  D  

5 . 3  1) 
3 2 . 5  D  
1 6 . 7  D  



ALASKAN EARTHQUAKES NORTH OF 
ORIGIN TIME LAT N LONG W DEFTH 

1983 HR MN SEC DEG MI& DEG MIN KM 
SEP  1 6  8  5 3  4 6 . 0  6 4  57.3  1 4 7  38.1; 13 .6  

1 6  9 1 4  17 .7  6 4  23.7  1 4 9  27.4  16 .6  
1 6  1 2  48 4 3 . 3  6 4  46.3  1 4 9  1 . 3  2 . 3  
1 6  1 4  3 3 0 . 1  6 2  10 .5  149 23.7  1 2 . 1  
1 7  0 3 7  20.6  6 3  31 .3  1 4 9  58.6  131 .6  

61 DEGREES NORTH LATITUDE, 1983 
M A G N P  N S G A P  D l  D3 RMS 

DEG KM KM SEC 
0.5 6 2 194 9 2 8  0 . 1 7  
1.0 9 3 248 2 2  6 6  0 . 3 1  
0.4 6 2 249 2 2  5 6 0 . 0 9  
2.2 7 2 209 6 4  2 1 0 . 0 8  
2.8 17 0 202 8 5  2 6  0 . 3 6  

ERH ERZ C( 
KM KM 

2 . 3  3 . 7  c 
1 .7  1 . 5  D 
3 . 8  2 4 . 6  D 
2 . 8  3 . 5  c 
3 . 9  9 . 1  D 



m = w N w d w  h b b w m  c o w d m m  , b N d a  d N h m d  N b c o r n b  Q m h b "  
E w y d = d d  N d d N N  = d N m =  y y b d d  d y " y N  y * m y d  d d d d -  

m " " , , , o ,  . . . . .  . . . . .  
00 m m m m m  &&,&ti , t ~ , o O  om,,, ,,,,, ,,,,G 
a V 
d 

m w m m h  N c o N d N  h m b m h  N N N b N  d m m N w  N m t S m m  w " ~ S E % % % ~  m b b m b  N N U L O  h b m m U 2  N m d h h  C 3 m C 3 w N  m N c q U )  
n 

N m W O m  W m + O a  O N N O D  L n O m . + W  . + W 0 h a  b W C Y +  w N . +  w  . + m + r n r n  h m m m m  . + + * ~ m  ~ ~ h m -  ~ . + . + m m  + 



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1983 
O R I G I N  TIME LAT N LONG W DEPTH MAG NP NS GAP Dl D3 RMS 

1983 HR MN SEC DEG KIN DEG MIN KM DEG KM KM SEC 
SEP 25 22 19 4 . 5  64 45 .1  147 30 .3  11.0  u.5 7  2  210 19 27 0.10 

26 5 30 36 .3  63 15.2  148 16.2  70 .1  1.5 8  2  227 63 45 0 . 1 8  
26 7 3 9 . 2  63 52.3  149 6 . 9  20.9  1 2  7  0  211 18 83 0 . 2 8  
26 7 16 2 5 . 2  61 9 .3  147 18.2  0 . 4  2.2 6  1 2 7 6  6 72 0 . 2 2  
26 7 39 1 . 6  64 47.9 149 1.1 12.6  1.0 7  2  252 25 58 0 . 0 9  

E R H  
KM 

1 . 5  
4 . 0  

55.9  
11.0 

1 . 8  

ERZ Q 
KM 

4 . 0  c 
4 . 2  D 

4 9 . 4  D 
4 . 2  D 
5 . 9  D 



VOOIFIED MERCALLI SCALE, 1956 YE4SiON 

r .  Not f e l t .  Some very low frequency e f f e c t s ,  such a s  s e i ch ing  i n  
l a k e s ,  may be observed r e s u l t i n g  from l a r g e ,  d i s t i n c t  ear thquakes .  

11. F e l t  by persons  a t  r e s t ,  on upper f l o o r s ,  o r  favorably  p laced.  

iI1. F e l t  indoors .  Hanging o b j e c t s  swing. Vibra t ion  l i k e  pass ing  of 
l i g h t  t r u c k s .  Duration es t imated .  May n o t  be recognized a s  an 
earthquake. 

IV. Hanging o b j e c t s  swing. Vibra t ion  l i k e  pass ing  of heavy t r ucks ;  
o r  s ensa t i on  of a j o l t  l i k e  a heavy b a l i  s t r i k i n g  t h e  wa l l s .  
Standing motor c a r s  rock. Ilindows, d i s h e s ,  d o o r s  r a t t l e .  G l a s s e s  
c l i n k .  Crockery c l a shes .  In t h e  upper range of IV wooden wa l l s  
and frame creak .  

F e l t  o u t d o o r s ;  d i r e c t i o n  e s t i m a t e d .  S l e e p e r s  wakened .  L i q u i d s  
d i s t u r b e d ,  some s p i l l e d .  Small uns table  o b j e c t s  d i sp l aced  o r  
upse t .  O o o r s  sui-ng, close, o p e n .  S h u t t e r s  p i c t u r e s  move. 
Pendul um c locks  s t o p ,  Start, change r a t e .  

F e l t  by a l l .  Many f r i g h t e n e d  a n d  r u n  o u t d o o r s .  ? e r ~ o n s  valk 
uns t ead i l y .  Windows, d i s h e s ,  g l a s s w a r e  b r o k e n .  K n i c k k n a c k s .  b o o k s ,  
e t c . ,  o f f  she l ve s .  P i c t u r e s  o f f  w a l l s .  F u r n i t u r e  ,nrjved o r  
over turned.  bleak p l a s t e r  a n d  m a s o n r y  0 c r a c k e d .  S m e l l  b e l l s  
r i ng  (church ,  school 1. Trees ,  bushes shaken ( v i s i b l y ,  o r  heard 
t o  rus t le - -CFR).  

'111. D i f f i c u l t  t o  s t and ,  i l o t i c e d  by d r i v e r s  of motor c a r s .  Hanging 
o b j e c t s  qu ive r .  Furni ture  broken. Oamage t o  masonry 0 ,  inc luding 
c r acks .  Ljeak c h i m n e y s  b r o k e n  a t  r o o f  l i n e .  F a l l  o f  p l a s t e r .  l o o s e  
b r i c k s ,  s t ones ,  t i l e s ,  co rn i ce s  (a1 so unnraced pa rape t s  and 
arch i tec tu ra l  o r n a m e n t s -  -CFR). Some c r a c k s  i n  m a s o n r y  C. \laves 
on ponds; water t u r b i d  14rJith' mud, Small s l i d e s  and caving i n  along 
s a n d  o r  g r a v e l  b a n k s .  L a r g e  b e l l s  r i n g .  C o n c r e t e  i r r i g a t i o n  
d i t c h e s  damaged. 

VU1. S t ee r i ng  of notor  c a r s  a f f ec t ed .  Damage t o  m a s o n r y  c ;  p a r t i a l  
co l l ap se .  Some damage t o  m a s o n r y  0 ;  n o n e  t o  m a s o n r y  A. i a l l  o f  
s tucco and some masonry wa l l s .  Twis t ing ,  f a l l  of chimneys, f a c to ry  
stacks, monuments ,  t o w e r s .  elevates t a n k s .  Frame houses moved on 
foundat ions  i f  not  bolted down; loose  panel wa l l s  thrown ou t .  
Decayed p i l i n g  broken o f f ,  0rancnes b r o k e n  f r o m  trees.  Changes  
i n  flow o r  tempera ture  of sp r i ngs  and we l l s .  Cracks i n  wet ground 
and on s t e e p  s l opes .  

General panic ,  nansonry 0 des t royed;  masonry C heavi ly  damaged, 
s o m e t i m e s  w i t h  c o m p l e t e  c o l l a ~ ~ e ;  nascnry B s e r i o u s l y  damaged.  
( G e n e r a l  damage t o  foundations--CFR.) Frame s t r u c t u r e s ,  i f  n o t  
b o l t e d ,  s h i f t e d  o f f  f o u n d a t i o n s .  F rames  r a c k e d .  S e r i o u s  damage 
t o  r e s e r v o i r s .  Undergmund p i p e s  b r o k e n .  C o n s p i c u o u s  c r a c k s  
i n  ground. In a l l u v i a t e d  a r ea s  sand and mud 2jectzd, ear thquake  
foun t a in s ,  sand c r a t e r s .  

Most masonry and frame s t r u c t u r e s  des t royed with t h e i r  foundat ions .  
Some w e l l - o u i l t  wooden s t r u c t u r e s  a n d  b r i d g e s  destrgyed. S e r i o u s  
damage  t o  dams ,  d i k e s ,  embankmen t s .  L a r g e  l a n d s 1  i d e s .  : later 
t h r o w n  on bat~ks o f  c a n a l s ,  r i v e r s ,  lakes, C ~ C .  S a n d  a n d  md : h i f t c?  
h o r i z o n t a l l y  on beaches a n d  f l a t  l a n d .  R a i l s  b e n t  s l i g h t l y .  

XI. Ra i l s  bent  g r e a t l y .  Underground p ipe l i ne s  completely o u t  of service. 

X11. Oamage nea r l y  t o t a l .  L a r g e  r o c k  IIbsSeS d i s p l a c e d .  L i n e s  o f  s i g h t  
a n d  l e v e l  d i s t o r t e d .  O b j e c t s  t h r o w n  i n t o  t h e  a i r .  

No te :  CFR i n  p a r e n t h e s e s  r e f e r s  t o  s u p p l e m e n t a l  comments  by  C h a r l e s  F .  R i c h t e r .  


