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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 Informat ion 

Service i n  Boulder. 

Figure 1 shows a l l  s ta t i ons  o f  t he  Un ive 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  t he  NOAA 

s t a t i o n  N iko l sk i  which locates j u s t  outs ide the  map area) from which data have 

been used f o r  t he  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 located, s ta t i ons  are 

t ransmi t ted by means o f  a combination o f  UAGI operated VHF rad io  l i n k s  and 

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

t he  Univers i ty  o f  Alaska network i n  Homer and Fairbanks. Remote s ta t i ons  are 

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

serviced more o f ten  i f  necessary. I n  the  case o f  mal funct ioning,  t he  

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  tu rn ,  t o  lower detec t ion  thresholds and so lu t i on  q u a l i t i e s  f o r  

earthquakes located i n  the  a f fec ted  regions. I n  order t o  discern such 

condi t ions we provide a s t a t i o n  use record i n  Figure 2. S t a t i o n s  w i t h  l e n g t h y  

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  t he  case o f  s ta t i ons  no t  operated by the  Univers i ty  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 

requ i red f o r  earthquake l o c a t i o n  purposes. 

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

Develocorders, 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  c locks 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  t he  t o t a l  system from transducer t o  

r e c o r d e r .  



INTRODUCTION 

This catalog l 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  

t h e  U n i v e r s i t y  o f  A l a s k a  ( U A G I ) .  Our goal i n  generating t h i s  catalog i s  t o  

provide a convenient reference source f o r  t he  earthquake a c t i v i t y  i n  t he  areas 

covered and t o  provide a quan t i t a t i ve  se t  o f  in format ion on the  basis o f  which 

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

ex tent  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 useful  f o r  t h e i r  var ious needs. We there fore  no t  on ly  

provide hypocentral parameters bu t  a1 so in format ion about t he  q u a l i t y  o f  i npu t  

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

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

analysis these data would lend themselves. While, on account o f  t he  number o f  

even ts ,  the  present catalog i s  t he  r e s u l t  o f  rou t i ne  processing, reasonable 

care has been taken t o  l oca te  earthquakes accurately and t o  use as many useful  

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

1 a r g e 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 ica ted methods o f  anlaysis might, however, i n  many cases lead 

t o  more accurate locat ions.  

DATA 

The data used i n  prepar ing t h i s  catalog 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  continuously recorded by us 

under var ious data shar ing 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 
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F i g u r e - 2 :  S t a t i o n  use  r e c o r d .  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  f r o m  t h a t  
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F igure  1: ~ l l  se ismograph  s t a t i o n s  o p e r a t e d  b y  t h e  U n i v e r s i t y  o f  A l a s k a  and 
s t a t i o n s  o f  o t h e r  o r g a n i z a t i o n s  f r o m  w h i c h  d a t a  were used  i n  p r e p a r i n g  t h i s  
b u l l e t i n .  The s t a t i o n s  BGM PDB, and SLV 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  m a i n t a i n e d  b y  t h e  U n i v e r s i t y  o f  A l aska .  



FREQUENCY (Hz) 

F igu re  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 NAME 

ANVIL UOUATAIN 
AUCUSTIW EAST 
AUCDSTlNe H l L L 
AUCUSnNE ISUM) 
AmUSnn LAVA FtOU 
BEAVER (%EEX 
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RICHARD D* SIECRIST 
REDOUBT 
REMUBT VOLCANO 
SHEEP MOUhTAIN 
SAND POINT 
SHLTAK ISLAND 
SfTfCfNAK IS- 
SIIULIDA~ IS- 
SRYMTNA 
S E L W V I A  
SPIRIDON LAKE 
HOLR;T SPURR 
SUSITNA HOUKTAIN 
S PARREVOHN 
TOLSOKA 
TATALINA 
UCAK ISLAND 
WOOD RIVER HILL 
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m 
m 
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rn 
rn 
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PUB 
P W A  
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S W 
SPL 
SPU 
SSN 
SVV 
TOA 
l-rA 
UCI 
mi 
wu 
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762 
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305 
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OPERATOR 

U A 
UA 
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UA 
UA 
UA 
USGS 
UA 
UA 
UA 
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UA 
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UA 
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NOAA 
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U A 
UA 

Table 1 .  Names and pertinent parameters of seismic stations used in preparing 
th i s  catalog. For description of velocity models see text. 



Model 2 

Layer 
1 
2 
3 
4 
5 
6 
7 

Depth (km) 
0-2 
2-4 
4- 10 

10-15 
15-20 
20-25 
25-33 
33-47 
47-65 
belovr 65 

P V e l o c i t y  (km/sec) 

This model i s  associated w i th  s ta t ions located i n  the Cook Inlet-Kenai 

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

determined f o r  the Kenai Peninsula from t rave l  time studies o f  1964 Alaska 

earthquake a f te rshocks .  This model i s  used by USGS i n  t h i s  area f o r  locat ion 

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 
be1 ow 350 

P V e l o c i t y  (km/sec) 
4 .2 
5.5 
6 .6  
8.06 
8.09 
8.11 
8.14 
a.27 
8.41 
8.50 
a.74 
9.02 

This model i s  used i n  connection w i th  s ta t ions located on Kodiak Is land and 

the Alaska Peninsula. This s t ructure was obtained by Engdahl and Tarr (1970) 

from re f rac t ion  experiments, i n  the central  Aleutians. 

For a l l  models the S ve loc i t y  i s  taken t o  be equal t o  the P ve loc i t y  

div ided by the square root  o f  three. 



The tec ton i c  regime and geological  s e t t i n g  vary g r e a t l y  throughout t he  

area covered by the  Un ive 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 ruc tu re  i s  ra the r  1 i m 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  t he  

Un ive rs i t y  o f  Alaska s ta t ions,  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 oca t i on  o f  t he  

hypocenter, t h a t  s t ruc tu re  i s  used i n  ca l cu la t i ng  the  t r a v e l  t ime t o  t h a t  

s t a t i o n .  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 ly  strong i n  the  v i c i n i t y  o f  

t he  subduction zone) i s  no 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 ive rs i t y  o f  Alaska network we genera l ly  use models adopted by 

the  operators o f  these s ta t ions.  Column 6 o f  Table 1 ind i ca tes  the  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 ive rs i t y  o f  Alaska present ly  uses the  fo l l ow ing  models: 

Model 1 

Layer  Depth (km) P Vel o c i  t y  (km/sec 
1 

This model i s  used p r i m a r i l y  i n  cent ra l  and northern Alaska. It was der ived 

from t rave l - t ime  studies t o  cent ra l  Alaskan s ta t i ons  from te lese ismic  and 

r e g i o n a l  ea r thquakes  ( B i  swas and Bha t tacha rya ,  1974) .  



DATA PROCESSING 

A r r i v a l  t imes are read on Geotech f i lmviewers which provide a r e s o j u t i o n  

o f  up t o  3 l i n e s  per m i l l ime te r .  Thus; t he  most impuls ive a r r i v a l s  can be 

r e a d  t o  .05 s e c .  

Earthquake loca t i ons  are 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 poss ib le  are used t o  help const ra in  hypocentral depth. The la rge  ma jo r i t y  

o f  t he  S readings are obtained from v e r t i c a l  components s ince on ly  few three 

component systems are recorded. Owing t o  the nature o f  the  mult ichannel f i l m  

recordings i n  the  case o f  a l a rge  event, t races over lap each other making the  

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  very d i f f i c u l t .  The gradual t r a n s i t i o n  t o  a 

d i g i t a l  tape recording system, present ly  underway, w i l l  g r e a t l y  improve t h 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 determination o f  a r r i v a l  times, phase 

data are processed by computer t o  obta in  the  earthquake p a r a m e t e r s  u s i n g  t;he 

c o m p u t e r  p r o g r a m  HYPOELLIPSE (Lahr, 1980). Each  s o l  u t i o n  i i s  checked f o r  

t r a v e l  t ime res idua ls  greater than o r  equal t o  0.5 sec and f o r  t he  spa t i a l  

d i s t r i b u t i o n  o f  s ta t i ons  used. Events t h a t  produce la rge  res idua ls  are 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  readings are sought from 

add i t iona l  s ta t ions,  not  recorded by the  Univers i ty  o f  A1 aska. Events  

recorded by only f i v e  s ta t i ons  o r  l ess  receive l i t t l e  add i t iona l  a t ten t i on .  

Events o f  magnitude 3.5 and l a r g e r  are processed very ca re fu l l y ,  sometimes by 

changing var ious cont ro l  parameters i n  the  computer program. 

VELOCITY MODELS 

Since most computer a lgor i thms f o r  l o c a t i n g  earthquakes are based upon 

some i t e r a t i v e  scheme o f  minimiz ing the  d i f f e rence  between ca lcu la ted and 

observed t r a v e l  t imes between hypocenter and the s ta t ions,  a seismic v e l o c i t y  

s t ruc tu re  has t o  be provided. 



MAGNITUDE 

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

t r a c e .  The re la t i onsh ip  der ived by Richter (1954) f o r  records o f  l o c a l  

C a l i f o r n i a  ear thquakes f rom h o r i z o n t a l ,  standard Wood Anderson seismographs i s  

used. Proper adjustments are made f o r  d i f fe rences i n  the  response 

cha rac te r i s t i cs  and magni f ica t ion  between the standard instrument and the  

system ac tua 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 proper t ies  between C a l i f o r n i a  and the var ious Alaskan regions o r  

t he  f a c t  t h a t  v e r t i c a l  ra the r  than hor izonta l  ground motion i s  measured. 

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

s ta t i ons  and then averaged. 

I n  the  case o f  l a rge  events, when the  maximum t race  amplitude saturates 

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

NOAA's Palmer Observa to ry .  When t h i s  i s  the  case, i t  i s  i nd i ca ted  i n  the  

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

events and observations o f  t he  Modi f ied Mercall  i I n t e n s i t y  (Richter,  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 located dur ing the f o u r t h  quarter  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°N and one f o r  events 

south o f  it. 

Epicenters f o r  the  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 respect ive ly .  Figure 6 shows on ly  events located outs ide 

the  areas encompassed by Figures 4 and 5. These events are genera l ly  o f  poor 

q u a l i t y  and located e i t h e r  because our network appeared t o  be the  only one 



Figure 4: Epicenters o f  earthquakes south o f  61°Y located  during t h e  f o u r t h  
quar ter  of 1983. Symbol s i z e  v a r i e s  w i t h  magnitude as ind icated .  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: x f o r  0 t o  35 
km, o f o r  36 t o  100 km, b f o r  deeper than 100 km. 



Figure 5 :  Epicenters of earthquakes no r th  o f  61°N located dur ing the  four th  
quarter of 1983. Symbol 9 as :mri ,-j,j& b ,  



Figure 6: Epicenters O F  earthquakes located i n  the f o u r t h  quarter  o f  1983 and 
no t  shown i n  e i t h e r  Figure 4 o r  Figure 5 .  Symbols as i n  Figure 4.  



Figure 7: Epicenters o f  earthquakes o f  magnitude M > 3 south o f  61°N located 
d u r l  ng the four th  quarter o f  1983. Symbols as i n  Si gure I .  
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Figure 3: Epicenters o f  earthquakes of magnitude Ft > 3 nor th  of 61°N located 
dur ing the f o u r t h  quarter o f  1983. Symbols as i n  Fl gure 4. 

15 



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

ava i lab le ,  a  f a c t  we thought useful  t o  disseminate by incorpora t ion  i n t o  the  

c a t a l o g .  

Detect ion thresho ld  and qual i t y  o f  so lu t i on  vary throughout t he  areas 

shown i n  Figures 4 through 6. For the  areas o f  Figures 4 and 5  the  catalog 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 e s p e c t i v e l y  1. As i s  apparen t  f rom F i g u r e  1, s t a t i o n  d e n s i t y  v a r i e s  

c o n s i d e r a b l y  throughout these areas, and w i t h  i t  detec t ion  thresho ld  l e v e l  s. 

The q u a l i t y  i . e m  r e l i a b i l i t y )  o f  a  hypocenter can be assessed from two 

sets o f  in format ion provided i n  the  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 ts .  

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

respect ive ly  i n  the  1  i st ings) ,  t he  1  argest  azimuthal separation between s ta t i ons  

as measured from the  epicenter (GAP), and the  distances from the  epicenter t o  

t h e  c l o s e s t  and t h i r d  c l o s e s t  s t a t i o n  ( D l ,  D3) a r e  t h e  most i m p o r t a n t  aspects  o f  

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

means t h a t  t he  event l i e s  outs ide the  network and loca t i ons  w i l l  be l ess  

r e l i a b l e .  Also, t he  higher the  r a t i o  o f  Dl t o  hypocentral depth i s  above u n i t y  

t he  l ess  r e l i a b l e  w i l l  be the  depth o f  t he  event. C o n s i d e r i n g  t h e  unevenness o f  

s t a t i o n  coverage ind i ca ted  i n  Figure 1, i t  i s  c lea r  t h a t  t he  po ten t i a l  f o r  h igh 

qual i t y  so lu t ions 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 i m e  r e s i d u a l  (RMS) and t h e  h o r i z o n t a l  ( E R H )  

and v e r t i c a l  ( E R Z )  p r o j e c t i o n s  of  t h e  maximum axes of  t h e  one-standard- 

d e v i a t i o n  con f i dence  e l  1  ii psoid  r e f l e c t  t he  r e l a t i v e  accuracy o f  t he  so lu t ion .  

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 

r e s i d u a l s  measure p r i m a r i 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  

s e c o n d a r i l y  random r e a d i n g  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, respect ive ly ,  t he  p rec i s ion  o f  epicenter and depth f a i r l y  we l l ,  i t  



i s  d i f f i c u l t  t o  say what the absolute accuracy o f  the locat ions i s ,  since we 

lack  the proper ca l ib ra t ion  events (explosions) t o  perform studies i n  t ha t  

regard.  

The seismici ty south o f  6 1 ° N  (Figure 4) i s  dominated by the subduction o f  

the North Pac i f i c  p la te  beneath the North American plate.  A wel l -def ined 

Benioff zone dips below Cook I n l e t  and the Alaska Peninsula i n  a  generally 

north-westerly d i rec t ion  w i th  a  d ip  o f  approximately 45 degrees. The 

r e l a t i v e l y  high leve l  o f  seismic a c t i v i t y  near 6 0 ° N  a t  depths larger  than 

about 70 km i s  a  pers is tent  feature o f  the area. The Benioff zone also 

dominates the seismici ty o f  the southern por t ion o f  Figure 5 and terminates a t  

about 6 4 O N .  A c l u s t e r  o f  i n t e r m e d i a t e  dep th  ( >  50 km) s e i s m i c i t y  near  63"N, 

below M t .  McKinley (Denali), i s  also a s t a t i c  feature o f  the seismici ty o f  the 

area and pinpoints the region where the s t r i k e  o f  the Benioff zone changes 

from n o r t h - n o r t h e a s t e r l y  towards a more n o r t h e a s t e r l y  d i r e c t i o n .  I t should be 

noted t ha t  because o f  the large s ta t ion  spacing, the depth reso lut ion o f  the 

hypocenters  i s  r a t h e r  poor between 62"N and 63"N. The c l u s t e r  o f  shallow- 

depth earthquakes near Fairbanks i s  a  long-term feature o f  the central  Alaskan 

s e i s m i c i t y  . While the r e l a t i ve l y  great s ta t ion  density near Fairbanks 

provides the lowest detection threshold throughout the network (wi th  the 

exception o f  Augustine Volcano) the concentration o f  epicenters i s  ind ica t i ve  

o f  a  seismical ly very act ive zone. 

There was no unusual seismic a c t i v i t y  during the per iod covered. The 

largest  event recorded was o f  magnitude ML = 5.0 and occurred approximately 50 

km southeast o f  M t .  McKinley. The s ta t ions o f  the Kodiak Is land and Alaska 

Peninsula por t ion o f  the network s tar ted t o  malfunction i n  ear ly  November 

(Figure 2) resu l t i ng  i n  the small number o f  events located i n  these areas. 
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APPENDIX 

Ca ta loa  Format 

Earthquakes are l i s t e d  i n  chronological order. The fo l l ow ing  data are given 
f o r  each event: 

,( 1) O R I G I N  TIME i n  Universal Time (UT): date, hour (HR), minute (MN),  and 
second (SEC). To convert t o  Alaska Standard Time (ASTI subtract  nine 
hours .  

( 2 )  LAT N, LONG W :  epicenter i n  degrees and minutes o f  nor th  l a t i t u d e  and 
west l o n g i t u d e .  

(3)  DEPTH, depth o f  focus i n  ki lometers. 

( 4 )  MAG, magnitude from maximum t race  amplitude. 

( 5 )  NP, number o f  P a r r i v a l s  used i n  l oca t i ng  earthquake. 

(6) NS, number o f  S a r r i v a l s  used i n  l oca t i ng  earthquake. 

( 7 )  GAP, l a rges t  azimuthal separation i n  degrees between s ta t ions.  

( 8 )  Dl, distance i n  ki lometers t o  the  c losest  s t a t i o n  t o  the epicenter. 

(9) D3, distance i n  ki lometers t o  the  t h i r d  c losest  s t a t i o n  t o  the  
e p i c e n t e r .  

(10) RMS, root-mean-square e r r o r  i n  seconds o f  the  t r a v e l  t ime residuals:  

w h e r e  R ~ .  and  R ~ i  a r e  t h e  o b s e r v e d  m i n u s  t h e  compu ted  a r r i v a l  t i m e s  o f  
P- and \-waves respect ive ly  a t  t he  i - t h  s ta t ion .  

( 11) ERH, l a rges t  hor izonta l  dev ia t ion  i n  k i lometers from the  hypocenter 
w i t h i n  t h e  o n e - s t a n d a r d - d e v i a t i o n  c o n f i d e n c e  e l l i p s o i d .  The quant i ty  i s  
a measure o f  the  ep icent ra l  p rec is ion f o r  an event. Values of ERH t h a t  
exceed 99 km are tabulated as 99 km. 

(12) ERZ, l a rges t  v e r t i c a l  dev ia t ion  i n  k i lometers from the hypocenter w i t h i n  
t h e  one -s tandard  d e v i a t i o n  c o n f i d e n c e  e l  1 i p s o i d .  T h i s  q u a n t i t y  i s  a 
measure o f  the  depth prec is ion o f  the  event. Values o f  ERZ t h a t  exceed 
99 km are l i s t e d  as 99 km. 

(13) Q, Qua l i ty  o f  t he  hypocenter. This index i s  a measure o f  the  prec is ion 
o f  t he  hypocenters and r e f l e c t s  both the  q u a l i t y  o f  t he  i npu t  data and 
t h e  s o l u t i o n .  These q u a l i t i e s  are determined as fo l lows: 



S o l u t i o n  Qua1 i t y  R M S  E R H  

A < .15 1 . 0  

B < ,30 < 2 . 5  

C < .SO < 5 . 0  

D o t h e r s  

D a t a  Qua l i ty  NP + NS G A P  D l  

A > 6 < 9 0  < depth o r  5  km 

B > 6 < 135 < 2*depth o r  1 0  km 

C > 6 180 < 5 0  km 

D o t h e r s  

Q i n  the average (rounded t o  t he  poorer q u a l i t y )  o f  t he  so lu t i on  and the  data 
qua1 i t i  e s .  



ALASKAN EARTHQUAKES SOUTH OF 61 DEGREES NORTH 
ORIGIN TIME LAT N LONG W DEPTH MAG N P I S  G A P  

1 9 8 3  HR M N  S E C  DEGPIIN DEGMIN KM D E G 
OCT 01 3 17 1 4 . 6  59 3 2 . 3  153 5 . 4  1 0 4 . 5  2.3 18 5 67 

01 1 6 5 5  2 7 . 3  58 4 3 . 8  1 5 2 4 1 . 7  6 4 . 3  1.9 14 5  173 
02 2 1  50 3 5 . 7  59 3 9 . 6  153 1 . 8  1 0 4 . 2  2.2 11 3 87 
03  4 21 6 . 8  5 7  5 1 . 5  155 4 6 . 6  1 2 . 3  2.7 6  1  172 
04 9 3 6  2 7 . 0  59 3 1 . 1  152 4 7 . 7  1 0 2 . 0  2.3 12 4  123 

LATITUDE, 1983 
D l  6 3  R M S  
KM K M  SEC 
15 2 6  0 . 3 9  
2  3  4  0 . 3 2  
1 1  65 0 .  1 9  
40  1 4  0 . 1 5  
29 6 9  0 . 2 5  

12 16 34 40.3 60 5  7 . 2  1 5 0  3 2 . 5  2 7 . 4  3.5 8  1  272 34 5 7  0 .  1 9  
13 0  33 47 5  5 7  3 4 . 8  1 5 6  3 .  2  77.1 2.5 11 6  234 39 8  7  0 .  2  1  
13 4  30 16.5 59  3 5 . 2  1 5 2  1 . 8  7 2 . 2  4 . 6  2 7  1 7 1  23 4 5  0 . 2 7  

PblK MI. FELT HOMER AND S E L D O V I A  
13 11 9  18.9 59  3 6 . 9  1 5 2  1 .  2  7 2 . 1  2.2 16 5  109 22 45 0 . 2 5  
13 11 22 44.9 6 0  4 8 . 3  1 5  1  3 .  1 ,  7 1 . 7  2.7 17 2  117 69 16 0 . 3 5  

E R H  E R Z Q  
K M  KM 

1 . 4  2 . 4 B  
2 . 0  2 . 3  C 
2 . 2  3 . 9  B  
4 . 8  9 9 . 0  c 

2 . 4  2 . 4  C 



ALASKAN EARTHQUAKES SOLTH OF 61 DEGREES NORTH LATITUDE, 1983 

ORIGINTIME L A T N  LONG W DEPTH MAG NP  N S  GAP D l  D 3  RMS ERH ERZ Q 
1983 HR MN SEC DEC M I N  DEG MIN KM D E G  KM KM SEC KM KM 

OCT 21 1 2  17 2 8 . 0  60 2.3 151 59.4 7 0 . 7  2.3 10 3 117 47 67 0.32 2.1 2 . 4  C 
21 13 2 8  8 . 2  6 0  1 2 . 3  1 5 2  2 2 . 1  1 0 6 . 0  2.4 9 3 163 33 93 0.36 3.6 2 . 6  C 
2 1  18 43 3 6 . 5  5 8  5 9 . 5  1 5 3  5 4 . 8  1 0 2 . 7  2.3 11 4 193 83 13 0.28 2.5 3 . 8  C 
22 4 54 3 7 . 7  5 4  1 9 . 3  1 6 1  28.5 3 0 . 0  4.7 11 0 339 97 3 4 0 . 3 3 9 9 . 0  9 9 . 0 D  
22 16 23 5 5 . 9  60 2.9 151 42.6 7 8 . 7  2.6 13 2 178 44 64 0.28 2.4 3 .  0 c 



ALASKAN EARTHQUAKES SOUTH OF 

OR I C I N  TIME LAT N LONG W DEPTH 
1983 HR MN SEC DEG MIN DEC MIN KN 

NOV 18 18 6  4 . 2  59 5 6 . 9  148 5 2 . 1  4 6 . 9  
19 6  13 4 8 . 3  59 3 6 . 5  152 1 . 2  7 0 . 8  
21 16 42 1 5 . 0  59 3 0 . 2  151 4 2 . 5  5 4 . 3  
2 3  19  46  1 0 . 5  58 5 1 . 3  153 2 6 . 7  7 6 . 4  
24 6  41 5 0 . 4  60 2 6 . 6  152 1 1 . 9  8 9 . 9  

27 5  7  9 . 1  60 4 . 7  153 2 1 . 1  1 3 7 . 3  

27 7  29 2 . 5  60 2 1 . 5  152 1 0 . 1  1 0 8 . 3  

28 2  16 1 3 . 9  59 3 9 . 1  152 3 . 7  6 2 . 7  
28 15 6  3 6 . 2  59 5 9 . 6  153 3 1 . 4  1 5 7 . 5  

DEC 01 0  50 2 5 . 4  59 1 . 8  153 4 2 . 9  3 0 . 0  

61 DEGREES NORTH LATITUDE, 1983 

MAC NP NS GAP D l  D 3  KPfS ERH ERZ Q 
D E G  KM KM SEC KM KM 

3 . 9  7 1 321 15 6 2  0 . 2 0  2 0 . 9  5 6 . 7 D  
2 . 7  14 4 99 22 4 5  0 . 4 1  1 . 6  2 . 2  c 
1 . 8  9 2 125 8 2 7  0 . 2 2  2 . 5  2 . 3  C 
3 . 9  I f )  4 116 14 6 3  0 . 3 4  1 . 3  3 . 3  c 

3 . 0  7 2 230 32 5  0.24 5 . 2  4 . 4  D 

6 1 323 53 5 8 0 . 2 1  6 . 5  5 . 4 D  
3 . 0  7 2 150 57 7 1  0 . 3 3  3 . 3  4 . 4  D 
2 . 9  9 3 166 78 8 5  0 .  1 9  2 . 1  4 . 6  C 
3 . 5  14 2 157 37 8 5  0 . 2 4  3 . 6  4 . 3  c 

FELT ANCHORAGE 
4.4 11 0  209 4 8 5 0 . 3 1  1 1 . 3  1 9 . 0 D  



A1 
OR ICIN TIME 

1983 HR MN SEC 
DEC 1 2  10 59 4 5 . 0  

12 1 7  41 5 0 . 7  
13 8 6 9 . 3  
1 4  0 10 5 2 . 4  
14 0 1 1  4 7 . 7  

,ASKAN EARTHQUAKES SOUTH OF 61 DEGREES h 
LAT N LONG W DE PTH MAG NP NS 

DEG MIN DEC M I N  K  M  
60 9 . 6  153 7 .2  123.0  2 . 5  1 1  4 
60 16.2 153 36 .2  1 7 h . 9  2.9 7  1  
59 4 3 . 9  152 47.6  9 0 . 6  2.4 14 5 
60  47 .4  149 1 3 . 8  1 9 . 4  1.7 4 0 
59 3 0 . 9  150 4 5 . 9  28 .0  2.6 6 2 

lORTH 
GAP 
D E G 
181 
23 1  
125 
320 
2 63 

JDE, 1983 
D 3  R M S  ERH 
K M  SEC KM 

100 0.27 3.0 
29 0.29 4.3 
74 0.26 1.5 
97 0.13 99.0 
5 3  0 . 1 4  2 3 . 3  

ERZ 0 
KM 

3.3 D 
5.3 D 
3.2 B 

9 9 . 0  D 
36.4 D 



ALASKAN EARTHQVIKES SOUTH OF 61 DECREES NORTH LATITUDE, 1983 
O R I G I N  TIME LAT N LONG W D E P T H  MAG N P  N S  G A P  D l  D 3  RMS ERH ERZ Q 

1983 HR MN S E C  DEG M I N  DEC MIPl K M D E G  KM KM S E C  KM KM 
DEC 3 1  19 31 59.0 60 13.4 151 17.0 63.9 3.0 9 4 231 56 78 0.40 2.6 4 . 5  D 



ALASKAN EARTHQUAKES i' 
ORIGIN TIME LAT N LONG W 

1983 H R  M N  SEC DEG MIN DEG MIN 
OCT 0 1  4 54 3 2 . 1  63 47 .7  149 1 3 . 4  

01 15 22 2 7 . 5  64 3 6 . 0  147 5 5 . 8  

01 19 10 4 9 . 8  62 8 . 9  151 7 . 4  
01 2 3  54 1 5 . 8  64 51.3  147 1 9 . 7  

02 6 14 20.3  64 48 .3  147 2 5 . 0  

\TORTH CF 61 DEGREES NORTH LATITUDE, 1983 
DE PTH MAC NP N S  GAP D l  D 3  R M S  

KM D E G  KM K M  SEC 
60 .4  1 . 3  7 0 242 16 88 0 .33  
18.8 4 0 160 G 27 0 .00  
23 .3  2 .5  5 0 175 18 49 0 .23  
17.8 1 .2  10 3 171 15 33 0 .18  
6 . 0  0 . 2  8 3 218 2 1  26 0 .07  

E R H  E R Z Q  
K  M  KM 

21.2  23.8 D 
4 . 9  8.7 D 

99 .0  9 9 . 0  n 

1.7 1 . 6 C  

1.5 6 . 1  D 



ALASKAN EARTHQUAKES NORTH OF 
ORIGIN TIME LAT N L O N G  W DE PTH 

1963 H R  M N  S E C  DEGMIN DEGMIN K M  
OCT 06 2 35  1 8 . 4  6 3  1 . 2  151 3 . 2  1 3 5 . 3  

06  5 5 3  4 1 . 2  61 2 1 . 1  146 1 . 1  1 8 . 3  

06  7 35  2 0 . 3  6 5  5 9 . 0  150 5 9 . 7  2 4 . 2  

0 6  9 15 3 5 . 6  6 4  7 . 3  148 8 . 9  1 6 . 8  

06 9 36 2 . 9  6 4  4 6 . 2  147 4 5 . 3  1 3 . 7  

61 DEGREES NORTH LATITUDE, 1983 

MAG NP NS CAP D 1 D 3  RMS 
DEG KPI lilCl SEC 

3.2 18 2  146 32 87 0 . 4 3  

2.5 8  2  222 88 8 3  0 . 4 1  

2 . '  5  1  206 22 11 0 . 0 3  

1.9 13 3  161 12 55 0 . 3 7  

0.5 9  4  155 14 20 0 . 2 0  

5  . 0  16 0  69 47 82 0 . 6 7  

PMR ML FELT SOUTH CENTRAL ALASKA 
0.7 7  2  201 1 7  2 3  0 . 3 2  

1.2 4  0  159 19 7 4 0 . 0 0  

1.8 11 2  131 1 6  3 1  0 . 2 5  

2.1 9  1 2 0 5  5 1 0 0  0 . 1 6  

ERH 
m 

2 . 7  

4 . 3  

9 . 1  
1 . 2  
1 . 1  

2 . 2  

1 . 9  
1 6 . 3  

1 . 2  
6 . 7  

2 . 0  

6 . 9  

4 . 0  

5 . 3  
1 . 2  

1 . 7  

2 . 8  
2 . 5  

1 . 5  

0 . 9  

2 . 0  

6 . 3  

1 . 8  
2 . 0  

5 . 4  

2 . 3  

1 . 5  
2 . 8  

5 6 . 1  
1 . 4  

3.0 
8.1 
1 . 0  

1 . 8  
2 . 2  

ERZ Q 
m 

6 . 1  D 
2 . 6  D 
7 . 7  D 
1 . 3  c 
2 . 3  C 

1 . 8  D 

1 4 . 3  D 
8 7 . 9  D 

1 . 8  B 
5 6 . 2  D 

1 7 . 6  D 
1 1 . 4  D 

2 . 5  D 
2 . 3  D 
8 . 0  c 

8 . 2  C 
2 . 5  D 
1 . 1  D 
4 . 4  c 

4 . 8  C 

3 . 5  D 
3 3 . 1  D 

2 . 3  C 
9 . 2  D 

1 1 . 2  D 

4 . 6  D 
1 . 7  c 
1 . 2  D 

5 4 . 9  D 
99.0 D 

7 . 9  D 
2 . 6  D 
8 . 9  C 
3 . 8  C 
1 . 9  c 



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1983 
ORIGIN TIME LAT N LONG W DEPTH PUG: NP NS CAP D l  D3 RMS ERH-  ERZ Q 

1983 HR MN SEC DEG MIN DEG MIN KM D E G  KM KM SEC KM KM 
OCT 1 1  8 27 2 7 . 4  64 2 3 . 0  149 1 . 6  4 . 4  0 . 7  4  0 189 22 65 0 . 0 0  3 . 8  2 2 . 5  D 

1 1  19 46 1 0 . 7  6 3  5 6 . 6  149 3 3 . 0  6 5 . 8  1 . 5  7 0  328 33 9 2  0 . 0 4  4 0 . 4  3 2 . 7  D 
1 2  5 27 6 . 3  6 3  5 9 . 3  147 3 0 . 0  1 6 . 2  2 . 0  1 4  3 126 30 6 1  0 . 3 1  1 . 1  1 . 1  c  
12 7 36 4 5 . 3  64  5 1 . 2  147 3 2 . 9  1 0 . 1  0 . 2  7 2 181 13 26 0 . 1 3  2 . 3  6 . 7 D  
1 2  7 4 6  6 . 3  6 4 5 5 . 1  1 4 7 3 2 . 7  1 0 . 4  0 . 9  10 4  159 1 1  30 0 . 2 7  1 . 3  3 . 2 C  

12 10 19 39.4 62 8.5 148  4 4 . 0  3 7 . 4  2 2  7 2 117 59 78 0 . 5 5  4 . 1  5 . 7  c  
12 21 0  54.9 61 6.3 1 4 7 4 8 . 8  2 2 . 1  4 . 3  19 1 193 85  95 0 . 3 1  2 . 9  2 . 0 D  

FELT 111 ANCHORAGE, I1 PALMER 
13 6  19 44.7 6 4  3 1 . 6  1 4 8  4 . 2  1 6 . 3  0.9 10 3  165 6 3 4  0 . 1 9  2 . 2  3 . 4 ~  
13 6  41 21.7 6 4  4 7 . 7  1 4 7  2 9 . 2  6 . 8  0.1 7  3  210 19 2 3  0 .  1 0  1 . 6  4 . 2  C 
13 11 23 29.1 6 4  4 8 . 8  1 4 7  2 3 . 0  2 . 5  1.0 9  3  156 19 2 7  0 . 0 9  1 . 1  1 9 . 1  c  

1 4  8 10 5 5 . 2  6 4  3 . 5  1 5 0 2 4 . 5  1 5 . 5  1.4 10 3  291 59 8 7 0 . 7 4  1 . 9  1 . 2 D  
1 4  9 33 3 8 . 2  6 4  3 1 . 6  149  1 8 . 0  1 7 . 1  1.2 12 4  242 1 2  5 9  0 . 2 0  1 . 6  1 . 1  c  
14 16 4  4 5 . 2  6 4 5 0 . 2  1 4 7 3 4 . 7  1 3 . 4  0.8 10 4  179 1 2  2 4 0 . 2 1  1 . 4  3 . 0 ~  
1 4  1 7 2 6  3 8 . 5  6 1  5 5 . 0  1 4 9 3 3 . 6  2 4 . 7  4.3 15 0  124 43 5 6  0 . 3 7  3 . 9  8 . 8 C  

PFlR MI. FELT IT ANCHORAGE, I11 WILLOW 
15 1  11 46.2 6 3  4 1 . 1  150  4 7 . 1  3 6 . 5  1.6 4  1  31E 92 6 1 0 . 3 2  2 1 . 9  2 2 . 5  D 



ALASKAN EARTHQUAKES NORTH OF 

OR IGlN TlME LAT N LONG W DEPTH 
1983 HR MN SEC DEG MIN DEG MIN KM 

OCT 1 6  21 8 3 6 . 5  64  5 6 . 7  147 3 1 . 7  9 . 0  
1 7  1 47 5 9 . 9  6 3  1 4 . 4  150 1 9 . 6  1 2 1 . 2  

1 7  6 4 5 4 . 0  64 4 2 . 6  147 4 1 . 6  1 2 . 9  
1 7  8 50 2 6 . 1  6 4 4 8 . 1  147 2 1 . 5  0 . 1  

1 7  10 49  2 3 . 1  6 5  4 5 . 0  147 4 6 . 0  4 9 . 7  

61 DECREES NORTH LATITUDE, 1983 
MAG NP NS GAP D l  D3 R M S  ERH 

DEG KM KM SEC KM 
0.4 8 3 165 8 32 0 . 1 3  1 . 6  
1.8 9 1 2 8 7  89 6 1  0 . 1 4  7 . 1  
0.2 6 2 228 9 25 0 . 0 5  2 . 2  
1.8 9 2 160 2 1  28 0 . 2 4  1 . 2  

1.8 7 0 334 87 4 0 . 1 1  7 8 . 9  

1.1 9 3 224 28 48 0.26 1.4 
2.3 18 4 227 99 68 0.36 3.0 
0.7 11 5 117 22 35 0.12 0.8 
1.3 11 3 145 48 79 0.37 1.2 
4.4 18 0 196 42 19 0.42 3.6 

PPlR ML FELT 11 ANCHORAGE AND VALDEZ 

ERZ Q 
KM 

3 . 0  c 

5 . 9  D 
2 . 2  c 

9 9 . 0  c 

2 2 . 8  D 



ALASKAN EARTHQUAKES NORTI1 OF 
ORIGIN TIME LAT N LONG w DEPTH 

1983 HR MN SEC DEG MIN DEG MIN KM 
OCT 22 8  53 57.9 6 3  0 . 9  149  2 0 . 9  8 9 . 0  

22 13 50 6.5 64 4.3 148  3 7 . 0  1 5 . 8  

22 14 8 14.1 64 54.9 1 4 7  3 4 . 8  1 9 . 5  

22 14 9  31.3 64 53.3 1 4 7  3 8 . 3  1 2 . 6  

22 17 49 4.9 64 36.6 148 45.4 7.1 

61 DEGREES NORTH 
MAG NP N S  GAP 

D E G  
2 .0  13 1  188 
1.3 12 3 133 
1.8 10 2 147 
1.8 12 3 126 
1.5 9  3 154 

LATITUDE, 1983 

D l  D3 RMS 
KM KM SEC 
83 48 0.24 
35 41 0.25 
10 29 0.14 
8 25 0.42 

16 38 0.08 

ERH 
KM 

2.7 
0 . 9  

1 . 7  
1 . 2  

1 . 5  

ERZ Q 
KM 
5 .1  D 
1 . 8  C 

1 . 3  c 

1 . 9  c 

6.5  C 



ALASKAN EARTHOUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1983 
ORIGIN TIME LAT N LONG W DEPTH MAG NP NS GAP D l  D3 R M S  E R H  

1963 H R  MN SEC DEG )!IN DEG MIN KM D E G  KM K M  SEC KM 
OCT 27 18 38 4 8 . 1  64 4 2 . 8  147 2 2 . 7  2 2 . 3  1.0 7  1 152 22 3 9  0 .  1 3  2 . 5  

27 2 1  33 5 8 . 2  63 5 4 . 2  148 5 3 . 6  3 . 4  1.3 4  0  155 19 7 4  0 .  1 6  1 0 . 0  
28 0 43 3 5 . 5  65  7 . 3  1 4 9 4 4 . 8  0 . 6  (3.9 7  3  332 83 6  0 .  1 7  3 . 6  
28 1 1 4  1 . 1  6 3 5 9 . 2  1 4 8 5 0 . 2  1 0 . 1  2.8 19 1 126 33 6 5 0 . 5 2  1 . 1  
28 1 1 8  5 1 . 0  6 4 4 5 . 8  1 4 7 4 7 . 5  1 2 . 1  0.3 8  4  145 13 3 1  0 . 1 8  1 . 2  

ERZ Q 
KM 

1 . 8  D 
9 9 . 0  D 
9 9 . 0  D 

1 . 7  D 
2 . 4  C 



ALASKAN EARTHQUAKES NORTH OF 
OR I G I N  TIME LAT N LONG W DEPTH 

19b3 H R  M N  SEC DEG MIN DEG MIN KM 
NOV03 3 16 0 . 0  64 2 5 . 0  147 1 2 . 4  0 . 2  

0 3  4 7 4 9 . 6  64 4 . 1  147 3 1 . 0  1 4 . 5  
03  13 5 4 0 . 2  61 2 . 7  147 1 4 . 2  2 2 . 2  
03  13 7 2 6 . 7  67 3 6 . 7  149 2 7 . 3  2 6 . 7  

61 DEGREES NORTH LATITUDE, 19e3 
MAG P!P NS GAP D l  D3 RMS 

DEC KM I SEC 
0 . 7  5 1 183 12 4 3  0 . 0 6  
1 . 0  11 3 246 24 5 3  0 . 2 7  

2 . 6  8 1 255 68 3 4  0 .  1 8  
2 . 5  9 1 228 19 1 6  0 . 3 7  

F E L T  I11 WISEMAN 
2.5 8  0 173 20 8 1  0 . 0 5  

ERH 
KM 

3 . 6  
1 . 6  
5 . 6  
5 . 3  

ERZ Q 
KM 

9 9 . 0  D 
1 . 3  c 

2 . 8  D 
1 8 . 7  D 



ORIGIN 
1963 HR MN 

N Q V  10 6 1 5 
10 8 25 

1 0 1 8  3 
1d 20 21 

11 0 24 

ALASKAN EARTHQUAKES NORTH OF 
TIME LAT N L O N G  W DE PTH 

SEC DEG MLN DEG MIN KM 
3 2 . 1  64 41 .0  147 3 6 . 0  7 . 8  

48.5  64 46 .2  147 3 0 . 0  5 . 3  

40 .7  64 17 .6  148 1 7 . 1  1 1 . 1  

58.5  64 4 8 . 1  148 2 . 7  17.5 
56 .2  64 43 .8  147 2 3 . 3  8 . 0  

61 DEGREES NORTH 
PUG NP IJS GAP 

DEG 
1.6 8 2  209 

1.0 7 2  135 
1.5 9 2  159 

0.7 8  3  117 
0.4 7  3  245 

LATITUDE, 3983 
Dl D3 RMS ERH ERZ Q 
KM KM S E C  KM KM 
11 31 0 .17  1 . 4  4.5 c 

20 25 0 . 4 0  1 . 3  12.4 C 
21 46 0 .07  2 . 1  5.5 c 

6 21 0 . 1 9  2 . 1  2.5 B 
22 25 0 . 1 0  2 . 1  5.7 D 

0.9 11 4  127 17 40 0 . 2 1  0 . 8  99.0 C 

2.6 13 1 127 15 42 0 . 4 0  1 . 1  1 . 9 ~  
3.7 10 O 133 16 42 0 .  1 0  1 . 3  2.3 B 

PPIR ML FELT FAIRBANKS, NORTH POLE AND SALCHA 
0 . 9  8 3 150 14 52 0.27 1.8 4 . 4  c 
1.2 8 1 138 16 50 0.13 2.2 95 .8  C 



ALASKAN EARTHQUAKES NCRTH OF 

OR IGIN TIME LAT N LONG W DEPTH 
1983 HR MN SEC DEG MIN DEG M I N  K M 

NOV 17 10 30 45 .8  64 27.7 149 19.9 14.8 
17 15 35 46.5 64 45.3 148 56.9 16.1 
17 18 29 1 . 6  6 2  5 2 . 7  1 4 8  1 4 . 2  81.2 
18 0 34 28.1 59 52.2 148 48.0 2.5 
18 0 53 26.9 59 52.0 148 46.3 2 .5  

61 DEGREES NORTH 
HAG N P NS GAP 

DE G 
2.0 11 1 231 
2.6 8 1 241 
2.4 11 2 183 
3.6 13 0 244 
3.7 12 0 262 

LATITUDE, 1983 
D l  D 3  RMS 
KM K M  SEC 
18 6 0  0 . 3 4  
21 5 2  0 . 2 0  

1 3 9  0 . 4 7  
96 3 1  0 . 2 3  
9 7  3 2  0 . 2 7  

ERZ Q 
K M 

1 .2  D 
1 . 4  D 
4 . 3  D 

19 .4  D 
21 .5  D 



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1983 

ORIGIN TIME LAT N LONG W DEPTH N P N S  GAP D l  D3 RMS 
1983 H R  M N  SEC DEG MIN DEGMIN KM DEC KM KM SEC 

NOV 26 5 19 2 3 . 7  64 4 7 . 2  147 5 9 . 9  1 5 . 8  1.0 7  2  116 8  1 8  0 . 4 4  
26 8 5 7  2 3 . 6  63 5 2 . 7  150 2 8 . 8  3 . 2  1.3 6  2  306 78 5 5  0 . 3 3  
26 1 2  40  4 2 . 1  63 5 9 . 2  147 3 0 . 9  1 7 . 3  1.1 11 2  126 30 6  1  0  . 2 5  
26 1 3  35 1 6 . 3  64 2 9 . 4  148 3 2 . 9  1 0 . 1  0.9 6  2  248 22 4 2  0 .  1 7  
26 1 6  1 5 2 . 4  6 4 4 6 . 6  148 5 8 . 9  2 . 1  5 0  241 23 58 0  . 5  4  

30 22 10 2 3 . E  6 4  3 9 . 0  146 4 4 . 5  3 . 7  1.1 11 5  240 29 5 1  0 . 3 1  
DEC 01 0  28 2 1 . 9  6 4  3 2 . 4  146 5 1 . 2  5 . 8  1.3 11 5  225 1 6  5 6  0 . 3 4  

01 0 3 9  5 7 . 1  6 3 5 4 . 7  14b 5 3 . 3  1 . 9  1.3 10 0  146 20 5 5  0 . 3 4  
01 0  41 2 9 . 9  6 4  3 0 . 2  149 1 9 . 1  1 8 . 2  1.3 13 5  240 1 4  5 9  0 . 2 2  
01 4  4  5 7 . 0  6 4  5 7 . 7  147 4 9 . 9  1 5 . 4  0.4 9  4  218 7 2 1  0 . 2 8  

E R H  ERZ Q 
KM KM 

2 . 6  3 . 2  C 
4 . 0  3 . 1  D 
1 . 2  1 . 0  B 
3 . 1  1 1 . 8  D 
6 . 1  6 2 . 7  D 



ALASKAN EARTHQUAKES NORTH OF 
ORIGIN TIME LAT N LONG w DEPTH 

1983 HR MN SEC DEGMIN DEG M I N  KM 
D E C 0 3  1 5 4 5  2 . 5  6 4 4 8 . 5  147 4 1 . 4  1 7 . 0  

04 1 1 8  4 1 . 8  62 20 .3  148 9 . 8  72 .0  
04  6  51  3 6 . 1  64 23 .5  148 5 9 . 4  6 . 5  
04 7  20 7 . 0  64 4 1 . 0  148 4 6 . 6  4 . 8  
04 12 57 3 7 . 9  64 3 5 . 9  149 2 8 . 5  1 8 . 9  

61 DEGREES NORTH LATITUDE, 1983 

M A G N P  N S G A P  Dl D3 RMS 
D E G  KM KM SEC 

0.6 8  3  161 11 2 2  0 . 1 9  
1.8 6 1 206 91 3 8  0 . 3 9  
1.0 9 2  135 21 4 4  0 . 1 7  

6 2  191 19 4 1  0 . 1 2  
1.4 10 1 260 19 68 cJ.21 

E R H  ERZ Q 
KM KM 

1 . 6  3 . 7  c 

12.2 9 . 7  D  
1.7 8 . 8  c 

2 .6  9 . 2  D  
2 .3  1 . 0  D  



ALASKAN EARTHQUAKES NORTH OF 61 DECREES NORTH LATITUDE, 1963 

ORIGIN TIME LAT N L O N G  W DEPTH M A G  N P  N S  CAP D l  D3 RMS 
1983 HR MN S E C  DEGMIN DEC; PlIN KM D E G  KM KM SEC 

DEC 10 23 8 2 5 . 2  6 4 3 7 . 6  149 1 4 . 4  1 7 . 1  1 . 1  11 5  255 10 58 0 .34  
11 2 1 3 8 . 4  64 17.8  148 2 0 . 1  8 .5  1 . 0  9 3  163 23 60 0 .32 
11 16 54 2 5 . 1  6 4 4 6 . 1  147 4 8 . 8  14.3  0 .4  6 2  174  14 17 0 .04  
11 17 1 4 5 . 6  63 0 .2  149 1 5 . 1  81 .3  1.4 9 1  187 83 73 0 .20  
11 17 51 5 7 . 0  61 2 1 . 9  147 3 . b  1 9 . 5  2 .4  10 1  254 54 46 0 .40  

ERH 
KM 

1 . 3  

1 . 1  
1 . 9  
4 . 1  

4 .2  

ERZ Q 
KM 

1 . 1  D 
9 . 0  c 

2.4 C 
3 . 1  D 
2.2 D 



ALASKAN EARTHOLJAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1983 

ORIGIN TIME LAT N LONG W DE PTM P U G  N P NS GAP Dl D 3  RMS 
1983  HR M N  S E C  DEGMIN DEG M I N  K M  D E G  K M  I SEC 

DEC 18 4  4 5  2 6 . 1  6 4  2 0 . 7  147 6 0 . 0  1 5 . 1  0.9 9  3  215 15 5  1  0 .  2  6  
18 1 4  15 4 6 . 4  6 4 5 3 . 4  147 5 4 . 0  1 4 . 2  0.3 8  3  187 5 2 7  0 . 3 1  
18 16 0  1 2 . 4  6 3  3 6 . 6  147 3 1 . 5  2 . 7  1.8 13 4  132 84 8  0 . 5 3  

18 1 6  47 3 . 1  6 3  2 3 . 9  149 3 6 . 7  8 . 4  1.9 9  2  299 50 6 5  0 . 3 0  

18 2 1  37 4 5 . 2  6 4  4 6 . 7  147 2 4 . 2  6 . 7  0.4 8  4  231 23 2 4  0 . 1 8  

E R H  ERZ Q 
m m 

1 . 5  3 . 7  c 

2 . 5  1 . 7  D 
1 . 6  1 . 3  D 
3 . 2  2 . 0  D 
1 . 4  5 . 8  D 



ALASKAN EARTHQUAKES NORTH OF 

ORIGIN TIME LAT b! LONG W DEPTH 
1 9 6 3  Ill? M N  S E C  D E G  M I M  DEGMIN KM 

DEC 24 4 27 1 9 . 1  62 8 . 0  150 2 2 . 6  1 2 . 2  

24 7 33  3 9 . 8  61 4 7 . 3  150 5 6 . 2  6 4 . 2  
24 9 58 5 0 . 2  64 2 8 . 4  150 5 . 7  2 5 . 3  

24 12 23 8 . 0  63  1 4 . 0  150 5 4 . 1  1 . 9  

24 22 11 1 4 . 1  64 4 5 . 9  147 2 4 . 5  0 . 1  

61 DEGREES NORTH LATITUDE, 1963 

M A G N P  N S G A P  D l  D 3  RMS 
D E G  KM KM SEC 

6 2  161 90 63 0 . 3 2  

3.2 16 0  82 90 2 0 . 3 4  

1.4 7  2  281 50 0  0 . 3 0  
2.3 6  2  331 13 19 0 . 3 2  

0.4 7  2  223 23 25 0 . 1 2  

E R H  E R Z Q  
KM KM 

2 . 3  4 . 5  D 
2 . 0  3 . 3  c 

3 . 0  6 6 . 2  D 
1 4 . 6  8 .  7  D 

1 . 5  9 9 . 0  D 



MODIFIED HERCALL1 SCALE, 1956 VERSION 

1 .  Nat f e l t .  Some very low frequency e f f e c t s ,  such a s  s e i c h i n g  i n  
1  a k e s ,  may be observed resul t l n g  from 1  a r g e ,  d i s t i n c t  ea r thquakes .  

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

111. F e l t  fndoors. Hanging o b j e c t s  swlng. Vibra t ion  l i k e  pass lng  of 
l f g h t  t r u c k s .  Durat ion e s t i m a t e d .  May no t  be recognized a s  an 
ea r thquake .  

1V. Hanging o b j e c t s  swing. Vibra t ion  l i k e  passfng of heavy t r u c k s ;  
o r  s e n s a t i o n  of  a  j o l t  l i k e  a  heavy b a l l  s t r i k i n g  t h e  w a l l s .  
S tand ing  motor c a r s  rock.  Llfndows, d i s h e s ,  doors  r a t t l e .  Glasses  
c l i n k .  Crockery c l a s h e s .  In t h e  upper range of  lV wooden w a l l s  
and frame c r e a k .  

V .  F e l t  ou tdoors ;  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. Liquids 
d l s t u r b e d ,  some s p i l l e d .  Small u n s t a b l e  o b j e c t s  d i s p l a c e d  o r  
upse t .  Doors swi,ng, c l o s e ,  open. S h u t t e r s  p i c t u r e s  move. 
Pendulum c l o c k s  s t o p ,  s t a r t ,  change r a t e .  

VI. F e l t  by a l l .  Many f r i g h t e n e d  and run ou tdoors .  Persons walk 
u n s t e a d i l y .  Ulndows, d i s h e s .  g lassware  broken. Knickknacks, books, 
e t c . ,  o f f  s h e l v e 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  moved or 
over tu rned .  Heak p l a s t e r  and masonry 0 cracked .  Smell bells 
r l n g  (church ,  s c h o o l ) .  T r e e s ,  bushes shaken ( v i s i b l y ,  o r  heard 
t o  r u s t 1  e -  -CFR). 

V11. O l f f i c u l t  t o  s t a n d .  rlotlced by d r i v e r s  of motor c a r s .  Hanging 
o b j e c t s  q u i v e r .  F u r n i t u r e  broken. Damage t o  masonry 0, i n c l u d i n g  
c r a c k s .  \leak chimneys broken a t  roof  l i n e .  Fa l l  of p l a s t e r ,  l o o s e  
b r i c k s ,  s t o n e s ,  t i l e s .  c o r n i c e s  ( a l s o  unbraced p a r a p e t s  and 
a r c h i t e c t u r a l  ornaments--CFR). Some c r a c k s  i n  masonry C .  \laves 
on ponds; water  t u r b i d  wi th  mud. Small s l i d e s  and caving i n  along 
sand o r  g rave l  banks. Large b e l l s  r i n g .  Concrete  i r r i g a t i o n  
d i  tches damaged. 

V I I I .  S t e e r i n g  of  motor c a r s  a f f e c t e d .  Oamage to masonry C ;  p a r t l a 1  
c o l l a p s e .  Some damage t o  masonry 8;  none t o  masonry A.  Fa l l  of 
stucco and some masonry w a l l s .  Twis t ing ,  f a l l  of  chimneys, f a c t o r y  
s t a c k s ,  monuments, towers ,  e l e v a t e d  t a n k s .  Frame houses moved on 
founda t ions  i f  not b o l t e d  down; l o o s e  panel w a i l s  thrown o u t .  
Decayed p i l i n g  broken o f f .  Branches broken from t r e e s .  Changes 
i n  f low o r  t empera tu re  of s p r i n g s  and w e l l s .  Cracks i n  wet ground 
and on s t e e p  s l o p e s .  

11. General pan ic .  Mansonry D d e s t r o y e d ;  masonry C heav i ly  damaged, 
sometimes with complete c o l l a p s e ;  masonry fl s e r i o u s l y  damaged. 
( G e n e r a l  damage  t o  f o u n d a t i o n s - - C F R . )  Frame s t ruc tu res , i f  n o t  
bolted, 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 
to r e s e r v o i r s .  Underground p i p e s  b r o k e n .  Cans?icuaus c r a c k s  
i n  ground. In a l l u v l a t e d  a r e a s  sand and mud e j e c t e d ,  ea r thquake  
f o u n t a i n 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!lelr Foundat ions.  
Some well - b u i l t  ,wooden s t r u c t u r e s  and b r i d g e s  des trgyed. Serious 
damage t o  dams, d i k e s ,  embankments. Large 1  andsl i d e s .  :later 
t h r o w n  on i ~ a l ~ i ( ~  o f  canal;, rf .~er; ,  lakes, ctc.  S a n d  a n d  ,md :hi f t a d  
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  bent slightly. 

XI. R a i l s  ben t  g r e a t l y .  Underground p i p e l i n e s  completely o u t  of  serv lce .  

X11. Oamage n e a r l y  t o t a l .  Large rock masses d i s p l a c e d .  Lines of  s i g h t  
and l e v e l  dfstor ted.  Objec t s  thrown i n t o  t h e  a i r .  

Note! CFR i n  p a r e n t h e s e s  r e f e r s  t o  supplemental Coments by Char les  F .  R i c h t e r .  


