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INTRODUCTION 

T h i s  c a t a l o g  l i s t s  r o u t i n e l y  de te rm ined  parameters  o f  ear thquakes 

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 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 t e r e s t e d  r e s e a r c h e r s ,  a d m i n i s t r a t o r s ,  p l a n n e r s ,  and o t h e r s  can j udge  t o  what 

ex tent  re la ted  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 the qua1 i t y  o f  i n p u 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  

events, t he  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 ly  t r u e  f o r  events o f  magnitude 3 and 

1 a r g e r .  Add i t iona l  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 sharing o r  data exchange agreements. Also, f o r  events of 

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 avai lable t o  us i n  the form o f  copies o f  t h e i r  da i l y  

TELEX message o f  a r r i va l  times sent t o  the National Environmental Information 

Se rv i ce  i n  Boulder .  

Figure 1 shows a l l  s ta t ions o f  the Universi ty o f  Alaska network, and a l l  

s ta t ions operated by various other agencies (wi th  the exception o f  the NOAA 

s ta t ion  Nikolski  which locates j u s t  outside the map area) from which data have 

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

Geographic coord ina tes  and o t h e r  p e r t i n e n t  i n f o r m a t i o n  about these 

s ta t ions are given i n  Table 1. 

Signals from the various, u s u a l l y  remote ly  l o ca ted ,  s t a t i o n s  a re  

transmit ted by means o f  a combination o f  UAGI operated VHF radio l i n k s  and 

l e a s e d  comnercial t e l e p h o n e  c i r c u i t s  t o  one  o f  t h e  t w o  r e c o r d i n g  c e n t e r s  o f  

t h e  U n i v e r s i t y  o f  A l a s k a  n e t w o r k  i n  Homer and  F a i r b a n k s .  Remote s t a t i o n s  a r e  

serviced and ca l ibrated once a year, s ta t ions w i th  year-round road access are 

serviced more of ten i f  necessary. I n  the case o f  malfunctioning, the 

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

losses and, i n  turn, t o  lower detection thresholds and so lu t ion qua l i t i e s  f o r  

earthquakes located i n  the affected regions. I n  order t o  discern such 

condit ions we provide a s ta t ion  use record i n  Figure 2. S t a t i o n s  w i t h  l eng thy  

outages can be i d e n t i f i e d  on t h i s  f igure.  It should be noted, however, t ha t  

especial ly i n  the case o f  s ta t ions not operated by the Universi ty o f  Alaska 

non-use does not necessari ly imply s ta t ion  outage but rather t ha t  no data were 

r e q u i r e d  f o r  earthquake l o c a t i o n  purposes. 

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

D e v e l o c o r d e r s ,  e a c h  o f  w h i c h  has  a maximum c a p a c i t y  o f  20 c h a n n e l s .  S a t e l l i t e  

l i nked  clocks provide t iming marks which are superposed on the records. 

Figure 3 gives the typ ica l  response o f  the t o t a l  system from transducer t o  

r eco rde r .  
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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 
s ta t i ons  o f  o the r  o rgan iza t ions  f rom which data were used i n  p repar ing  t h i s  
bu l l e t i n .  The s t a t i o n s  BGM POB, 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 re  p resen t l y  mainta ined by t h e  U n i v e r s i t y  o f  A1 aska. 
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F igu re -P :  S t a t i o n  use record. 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  particular 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  
s t a t i o n  was used on t h a t  da te .  
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F i g u r e  3: T y p i c a l  system response c u r v e  f o r  U n i v e r s i t y  o f  A laska  s t a t i o n s .  
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T a b l e  1 .  N a m e s  a n d  p e r t i n e n t  p a r a m e t e r s  of  se ismic  s ta t ions  u s e d  in  p r e p a r i n g  
th is  c a t a l o g .  For d e s c r i p t i o n  of v e l o c i t y  m o d e l s  s e e  t e x t .  



DATA PROCESSING 

Ar r i va l  times are read on Geotech fi lmviewers which provide a reso lut ion 

o f  up t o  3 l i nes  per mi l l imeter .  Thus, the most impulsive a r r i va l s  can be 

r e a d  t o  .05 sec .  

E a r t h q u a k e  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 possible are used t o  help constrain hypocentral depth. The large major i ty  

o f  the S readings are obtained from ve r t i ca l  components since only few three 

component systems a re  recorded. Owing t o  the nature o f  the multichannel f i l m  

recordings i n  the case o f  a large event, traces overlap each other making the 

i den t i f i ca t i on  o f  S a r r i va l s  very d i f f i c u l t .  The gradual t r ans i t i on  t o  a 

d i g i t a l  tape recording system, presently underway, w i l l  g reat ly  improve t h i s  

s i t u a t i o n .  

A f te r  i den t i f i ca t i on  o f  events and determination o f  a r r i va l  times, phase 

data are processed by computer t o  obtain the earthquake parameters using the 

compu te r  p r o g r a m  HYPOELLIPSE ( L a h r ,  1980). Each s o l u t i o n  i s  checked  f o r  

t rave l  time residuals greater than or  equal t o  0.5 sec and f o r  the spat ia 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 ha t  produce large residuals are re-  

read and f o r  shocks w i th  poor s ta t ion  d i s t r i bu t i on  readings are sought from 

addit ional stat ions, not recorded by the Universi ty o f  A1 aska. Events 

recorded by only f i v e  stat ions or  less receive l i t t l e  addit ional at tent ion. 

Events o f  magnitude 3.5 and larger  are processed very carefu l ly ,  sometimes by 

changing various control  parameters i n  the computer program. 

VELOCITY MODELS 

Since most computer algorithms f o r  loca t ing  earthquakes are based upon 

some i t e r a t i v e  scheme o f  minimizing the di f ference between calculated and 

observed t rave l  times between hypocenter and the stat ions, a seismic ve loc i t y  

s t ructure has t o  be provided. 



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 o c a t i o n  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 general 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  A1 aska present ly  uses the  fo l l ow ing  models: 

Model 1 

L a y e r  Depth (km) P V e l o c i t y  (kmlsec) 
1 5.9 

T h i s  model i s  used p r i m a r i l y  i n  c e n t r a l  and n o r t h e r n  Alaska. It was derived 

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

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



Model 2 

L a y e r  
1 
2 
3 
4 
5 
6 
n 

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

10-15 
15-20 
20-25 
25-33 
33-47 
47-65 
be1 ow 65 

P Vel o c i  t y  (kmlsec) 
2.75 

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 

L a l e r  
2 

Depth (km) 
1.6.12 0-1,6 

P V e l o c i t y  (kmlsec) 
4.2 
5.5 
6.6 
8 . 0 6  
8.09 
8.11 
8 . 1 4  
8.27 
8.41 
8 . 5 0  
8 . 7 4  
9.02 

This model i s  used in  connec t ion  w i t h  s t a t i o n s  l o c a t e d  on Kodiak Is land and 

the Alaska Peninsula. This structure was obtained by Engdahl and Tarr (1970) 

from re f r ac t ion  exper iments ,  i n  t h e  c e n t r a l  A 1  e u t i  ans. 

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. 



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  ea r thquakes  f rom h o r i z o n t a l ,  s t a n d a r d  Wood Anderson seismographs i s  

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

c h a r a c t e r i s t i c s  and m a g n i f i c a t i o n  between t h e  s t a n d a r d  i n s t r u m e n t  and t h e  

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 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 of l a rge  events, when t h e  maximum t r a c e  a m p l i t u d e  s a t u r a t e s  

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  t he  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  t he  

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  hypocen te r  parameters ,  magni tude and qua1 i t y  

p a r a m e t e r s  o f  e a r t h q u a k e s  l o c a t e d  d u r i n g  t h e  f i r s t  q u a r t e r  o f  1 9 8 4 .  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  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 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  on ly  one 



Figuret4:s of  earthquakes south of 61°N located during the first 
quarter  o f  1984. Symbol size varies w i t h  magnitude as indicated. Dif ferent 
symbols are used for  indicat ing depth range of earthquakes: x for 0 t o  35 
km, o for 36 ta 100 km,   for deeper than 100 km. 



F i g u r e  5: E p i c e n t e r s  o f  earthquakes n o r t h  o f  61°N l o c a t e d  dur ing the f i r s t  
-of 1984. Symbols as in Figure 4. 



F i  ure 6 Epicenters o f  earthquakes located i n  the f i r s t  quarter o f  1984 and 
n o t  s own i n  e i the r  Figure 4 o r  Figure 5. Symbols as i n  Figure 4.  + 



- !5 8 

MAGNITUDE 

x = 4 

x = 3  -57 

x - 2  

I 

Figure 7: Epicenters o f  earthquakes o f  magnitude M > 3 south o f  61°N located 
dunng €he f i r s t  q u a r t e r  o f  1984. Symbols as i n  - k g u r e  4. 



F i  ure 8. Epicenters of earthquakes of magnitude ML a 3 nor th  of 61°N loca'ted 
b e  f i r s t  quartet of 1984. Symbols as i n  Figurn 4.  



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 ) .  As i s  apparent from Figure 1, s t a t i o n  dens i ty  var ies  

c o n s i d e r a b l y  t h r o u g h o u t  t h e s e  areas,  and w i t h  i t  detec t ion  thresho ld  l eve l s .  

The q u a l i t y  ( i e ,  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  l i s t i n g s ) ,  t h e  l a r g e s t  az imu tha l  s e p a r a t i o n  between s t a t i o n s  

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 ,  03) 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  d a t a  t h a t  c o n t r o l  t h e  hypocenter  q u a l i t y .  A GAP o f  more t h a n  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  (ERH) 

and v e r t i c a l  (ERZ) p r o j e c t i o n s  o f  t h e  maximum axes o f  t h e  one-standard- 

dev ia t ion  confidence e l  1  i p s o i d  r e f l e c t  t he  re1 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,it 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  incompati b i  1  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  



is difficult t o  say what the absol  u t e  accuracy o f  t h e  l o c a t i o n s  i s ,  s i n c e  we 

1  ack t h e  p r o p e r  c a l  i b r a t i o n  even ts  ( e x p l o s i o n s )  t o  p e r f o r m  s t u d i e s  in t h a t  

regard.  

The seismici ty south o f  61°N (Figure 4) i s  dominated by the subduction o f  

t h e  N o r t h  P a c i f i c  p l a t e  beneath t h e  N o r t h  American p l a t e .  A w e l l  - d e f i n e d  

B e n i o f f  zone d i p s  below Cook Inlet and t h e  A laska Pen insu la  i n  a  g e n e r a l l y  

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

r e l a t i v e l y  h i g h  l e v e l  o f  s e i s m i c  a c t i v i t y  near  60°N a t  depths  l a r g e r  than 

about 70 l m  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  64"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  6 3 O 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 

f r o m  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 .  It shou ld  be 

noted tha t  because o f  the large s ta t ion  spacing, the depth resolut ion o f  the 

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  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 seismically very act ive zone. 

There was nounusual s e i s m i c  a c t i v i t y  d u r i n g  t h e  p e r i o d  covered.  The 

largest  events recorded were one o f  magnitude ML = 5.2 approximately 40 km 

west o f  Anchorage and one o f  magnitude ML = 5.0 o f f  the southwest coast o f  

Kod i  a k  Island. The stat ions o f  the Kodiak Is land and Alaska Peninsula network 

were not operating during t h i s  period and only few events were recorded i n  

these areas. 
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A P P E N D I X  

Ca ta loa  Format  

E a r t h q u a k e s  a r e  l i s t e d  i n  c h r o n o l o g i c a l  o r d e r .  The f o l l o w i n g  d a t a  a r e  g i v e n  
f o r  each event: 

(1)  O R I G I N  TIME i n  Universal Time (UT): d a t e ,  h o u r  (HR), m i n u t e  (MN), and 
second (SEC). To c o n v e r t  t o  A l a s k a  S t a n d a r d  T ime (AST) s u b t r a c t  n i n e  
hours. 

( 2 )  LAT N, LONG W: epicenter i n  degrees and minutes o f  north l a t i t ude  and 
west 1  ongi tude. 

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

( 4 )  MAG, magnitude from maximum trace amplitude. 

( 5 )  NP, number o f  P a r r i va l s  used i n  locat ing earthquake. 

( 6 )  NS, number o f  S  a r r i v a l s  used  i n  locatfng e a r t h q u a k e .  

( 7 )  GAP,  l a r g e s t  az imuthal  separa t ion  i n  degrees between s t a t i o n s .  

(8 )  Dl, distance i n  kilometers t o  the closest s ta t ion t o  the epicenter. 

( 9 )  D3, distance i n  kilometers t o  the t h i r d  closest s ta t ion  t o  the 
ep i cen te r .  

(10) RMS, root-mean-square er ror  i n  seconds o f  the t rave l  time residuals: 

where R~ and R ~ i  a r e  t h e  o b s e r v e d  m inus  t h e  computed a r r i v a l  t i m e s  o f  
P-  and \-waves respectively a t  the i - t h  stat ion. 

(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  1  ome te r s  f r o m  t h e  h y p o c e n t e r  
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 q u a n t i t y  i s  
a  measure o f  the epicentral precision f o r  an event. Values of ERH tha t  
exceed 99 km are tabulated as 99 km. 

( 1 2 )  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 r o m  t h e  h y p o c e n t e r  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 .  T h i s  q u a n t i t y  i s  a  
measure o f  the depth precision o f  the event. Values o f  ERZ tha t  exceed 
99 km are l i s t e d  as 99 km. 

( 1 3 )  Q, Q u a l i t y  o f  t h e  h y p o c e n t e r .  This index i s  a  measure o f  the precision 
o f  the hypocenters and re f lec ts  both the qua l i t y  o f  the input data and 
t h e  s o l u t i o n .  These qua1 i t i e s  a r e  d e t e r m i n e d  as fo1,lows: 



Solut ion Qua1 i  t y  RM S E RH 

A < .15 < 1.0 

B 4 .30 < 2 .5  

C C .SO < 5 .0  

D o t h e r s  

E R Z  

< 2 .0  

< 5 . 0  

Data Q u a l i t y  N P  + NS G A P  01 

< 90 < depth or 5  km 

c 135 < 2*depth o r  10 km 

D o t h e r s  

Q i n  t h e  a v e r a g e  ( rounded  to t h e  p o o r e r  qua l  i t y )  o f  the s o l  u t i o n  and the d a t a  
qual i  t i e s .  



ALASKAN EARTHQUAKES SOUTH O F  61 DEGREES NORTH LATITUDE, 1984 
O R I G I N T I M E  L A T N  L O N G W  D E P T H  MAGNP NSGAP Dl D3 RMS 

1 9 8 4 H R M N  SEC DEGMIN DEGMIN K M DEG K M  K M  SEC 
JAN01 0 3 5  2 . 2  5 9 5 0 . 4  152 21.5 74.3 2.8 9 4 208 45 6 9  0 . 1 6  

04 5 43 12.5 59 5 4 . 8  152 4 9 . 3  105.7 3 . 0  1 0  3 247 69 8 6  0 . 2 5  
04 21 17 2 2 . 3  60 14.9 151 4 3 . 3  70 .0  3.1 10 5 210 61 7 1  0 . 3 3  
05 0 3 5  37 .4  5 9 5 1 . 5  1 5 3 2 9 . 2  132.6 2 . 6  1 0  2 207 27 7 4  0 . 2 5  
07 1 14 49 .0  58 10.6 152 4 9 . 3  4 0 . 3  2.4 10 2 173 52 9 7  0 . 3 3  

15 12 28 53.3 5 7 3 2 . 6  1 5 2 0 . 1  14.7 5 . 0  1 0  0 294 37 1 8 2 0 . 4 0  
PMR ML= 5.0 

16 '13 39 30 .0  59 53.4 1 5 3  0 . 6  120.4 2.9 b 3 253 62 1 0 8  0 . 2 0  
17 2 56 2 . 8  59 24.4 151 45.8 51.7 2.4 8 3 203 13 3 3  0 . 1 0  
17 5 49 16.2 59 39.6 153 19.7 129.2 2.8 11 3 147 32 9 5  0 . 2 8  
18 1 18 12.5 60 58.9 1 4 7  5 . 7  12.1 3.1 12 2 202 96 1 3  4 0.20 

ERH ERZ Q 
K M  K M  

3 .5  3 . 1  D 
4 .9  3 . 9 D  
3 .0  3.4 D 
2 .9  4 . 5  D 
2 . 3  2 .3  D 



ALASKAN EARTHQUAKES SOUTH OF 
ORIGIN TIME LAT N LONG W DEPTH 

1964 HR MN SEC DEG M I N  DEG MIN K M  
JAN 20 18 23 30.5 60 1.1 153 19.5 128.5 

20 20 55 51.1 59 47.9 152 42.0 95.8 
21 4 24 9 . 9  6 0  1 9 . 3  1 5 1  5 1 . 4  8 6 . 8  
22 11 47 30.6 60 15.9 152 9.0 81 .2  
22 23 38 8.7 60 4.0 153 2.5 111.3 

31 0 23 33.6 59 58.5 153 23.0 142.5 
31 2 57 45.9 60 6.1 152 14.4 96.8 
31 11 25 14.5 59 43.1 152 41.9 82.2 

FEB 01 11 43 25.6 60 8.9 152 54.2 102.7 
01 20 13 18.5 59 45.6 152 52.6 96.9 

61 DEGREES NORTH 
MAG N P  N S  G A P  

DEG 
3 . 5  1 3  3 126 
2.7 11 3 138 
2.5 9 3 204 
2.6 11 4 190 
1.8 7 2 114 

LATITUDE, 1984 
Dl D3 RMS 
K M  K M  SEC 
71 1 1 6  0 . 3 7  
6 2  7 3  0 . 3 0  
7 5  9 5  0 . 4 3  
7 3  9 4  0 . 4 3  
4 2  9 1  0 . 1 2  

ERH ERZ Q 
KM KM 

2 .8  4 . 9 ~  
3.0  2 .5  D 
4.2  5 . 6  D 
2 .7  4 . 4  D 
3 .6  3 .4  c 



ALASKAN EARTHQUAKES SOUTH OF 61 DEGREES NORTH LATITUDE, 1984 
ORIGIN TIME LAT N LONG W DEPTH MAG NP NS GAP Dl D3 RMS 

1 9 8 4  HR M N  S E C  DEGMIN DEGMIN KM DEG KM KM SEC 
F E B  13 23 32 3 5 . 6  60  7 . 5  153 3 7 . 0  1 5 8 . 6  2 . 7  13 4 135 69 133 0 . 3 8  

14 4 2 2  3 9 . 8  59 2 3 . 7  153 9 . 8  1 1 2 . 3  2 . 7  15 7 105 16 90 0 . 3 6  
14 18 17 2 5 . 2  59 3 8 . 5  150 1 5 . 0  1 5 . 0  3  . O  15 6 191 38 78 0 . 4 5  

FELT IN HOMER 
14 19 1  24.0 5 9 4 6 . 0  1 5 1  5 1 . 7  8 3 . 1  2.2 8  3  205 37 55 0 . 1 3  

15 7  30 39.3 57 7.9 150  5 3 . 0  3 4 . 5  2.6 7  2  306 1 1 8  2 6 4  0 . 2 1  

25 21 47 32.3 59  4 9 . 5  1 5 2  2 0 . 5  8 6 . 5  2.2 8  3  205 54 71 0 . 1 3  
27 3  12 23.6 59  4 3 . 7  1 5 2 2 6 . 6  8 7 . 9  2.9 13 4  134 45 57 0 . 3 4  

F E L T  IN1 HOMER 
27 10 27 11.1 56 5 0 . 5  1 5 2  3 3 . 7  3 4 . 0  4.5 9  1 329 1b1 2  4  1  0 . 3 1  

PHK ML= 4 . 5  
28 1  0  40.9 59  5 6 . 2  1 5 1  5 2 . 6  7 6 . 6  2.9 7  3  307 34 58 0 . 1 3  

29 4  6  57.5 59  4 9 . 0  1 5 3  9 .  3  1 2 7 . 4  3.2 13 4  120 51 97 0 . 4 2  

29 23 8  4 3 . 5  5 8  1 4 . 3  1 5 1  2 2 . 9  1 3 . 8  2.2 9  2  221 71 138 0 . 4 7  

MAR 01 3 10 9 . 0  59  1 0 . 6  1 5 3  3 1 . 6  1 1 3 . 3  3.0 12 5  139 19 91 0 . 3 4  
01 14 2 2 6 . 9  60 1.4 1 5 1  1 9 . 3  5 3 . 7  7  3  296 38 56 0 . 1 7  

E R H  ERZ Q 
K M KM 

2 . 3  3 . 1  D 
1 . 9  2 . 0  c 
2 . 2  2 . 9  D 



ALASKAN EARTHQUAKES SOUTH OF 
OR IGIN TIME LAT N L O N G  W DEPTH 

1984 HR MN SEC DEG MIN DEG MIN K M 
MAR 01 19 47 26.6 59 45.5 153 22.3 143.9 

01 20 54 15.4 59 47.5 152 58.7 168.2 
02 7 56 15.4 58 0.9 153 31.6 42.7 
02 15 53 57.4 60 15.7 152 56.9 110.5 
03 18 38 59.6 59 54.8 151 4.2 43.5 

6 1  DEGREES NORTH LATITUDE, 1984 
PlAG N P NS GAP D l  D3 RMS 

DEG KM K M  SEC 
2.2 7 2 265 47 106 0.17 
2.7 7 2 249 77 103 0.16 
2.5 5 1 2 4 1  68 102 0.12 
2 .  3 1 0  3 171 99 117 0.32 
2.4 10 3 206 20 4 4  0 . 1 6  

ERH ERZ Q 
m IZM 

15.0 8 . 0  D 
12.9 5 . 6  
10.4 20 .8  D 
3 .2  6 . 5  D 
1 . 8  2 .8  C 



O R I G I N  
1984 HR MN 

MAR 28 1 30 
29 4 53 
29 6 51 
29 18 5 2  

ALASKAN EARTHQUAKES SOUTH OF 
TIME LAT N LONG W DEPTH 

SEC DEG M I N  DEG MIN K M 
9.1 60 11.6 153 36.1 209.6 
50.6: 60 8.6 15U 55.1 60.5 
55.7 60 3.1 151 16.6 57.4 

5.2 60 4.5 148 43.8 0.3 

6 1  DEGREES NORTH LATITUDE, 1984 
MAG N P  N S  G A P  D l  D 3  RMS 

DEG KM KM S E C  
3.8 12 2 149 143 274 0.61 
1.8 6 2 320 42 71 0.10 
2.1 8 4 300 39 59 0.12 
3.4 6 2 253 126 174 0.47 

PMR ML= 3.4 
2.8 8 3 266 55 119 0.18 

ERH ERZ Q 
KM KM 

4.8 13.3 D 
9.2 7.2 D 
6.4 6.7 D 
9.5 2.6 D 



ALASKAN EARTHQUAKES NORTH OF 61 DECREES NORTH LATITUDE, 1984 
ORIGIN TIME LAT N LONG W DEPTH MAG' N P NS CAP D l  D3 RMS ERH ERZ Q 

1984 HR MN SEC DEC MTN DEG WIN K M DEG KM KM SEC KM KM 
J A N 0 1  4 14 3 . 4  6 4 4 8 . 5  147 3 1 . 6  1 0 . 4  0.6 7  3 198 16 22 0 . 0 8  1 . 4  4 . 3 ~  

01 4 25 5 3 . 8  64 4 3 . 6  146 5 1 . 0  0 . 6  1.2 8  3 229 36 47 0 . 2 6  1 . 9  9 4 . 4  D 
01 17 21 4 2 . 0  64 1 3 . 6  147 5 4 . 3  0 . 5  1.2 5  1 263 47 68 0 . 3 9  2 . 9  9 9 . 0  D 
01 19 3 1 4 . 7  64 2 5 . 4  148 1 6 . 5  1 0 1 . 7  1.3 5  1 186 29 51 0 . 4 4  1 1 . 8  6 . 1  D 
0 2  18 6 1 9 . 1  63  6 . 5  150 5 0 . 2  1 4 6 . 8  2.4 7  0  237 118 185 0 . 1 2  1 6 . 9  1 0 . 7  D 

03 0  57 38.1 6 4  4 1 . 6  1 4 6  5 2 . 6  2 . 1  1.1 6  1 223 32 45 0 . 1 4  3 . 3  5 8 . 8  D 
03 3  22 45.3 6 4  3 7 . 2  1 4 7  5 4 . 3  2 . 1  1.5 9  3 149 6 32 0 . 2 9  1 . 1  2 . 5  C 
03 3  44 18.1 6 3 3 7 . 0  1 4 7 4 9 . 8  0 . 6  1.9 10 2 258 56 98 0 . 4 3  1 . 7  3 . 6  D 
03 11 40 8.1 6 1  5 1 . 0  1 4 9  5 9 . 7  1 . 5  3.6 14 0  103 54 133 0 . 3 9  2 . 2  1 . 4 D  

PMR ML= 3  . 6  FELT I11 PALMER TI ANCHORAGE. 
03 18 52 48.2 6 3  3 . 3  1 4 9 4 1 . 7  9 3 . 2  2.8 14 0  95 85 173 0 . 2 0  2 . 7  5 . 9 C  



ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH 

OR I G I N  TIME LAT N LONC W DEPTH M A G N P  N S  G A P  
1904 H R  M N  SEC DEGMIN DEG F I I N  K M D E G 

J A N  16 15 34 2 . 0  64 4 9 . 5  149 2 0 . 0  9  . 4  2.2 10 2  267 
16 22 35 5 4 . 7  64  3 6 . 5  149 1 0 . 5  1 5 . 4  1.1 7  1 238 
17 2 1  29 2 9 . 1  64  4 2 . 7  149 0 . 9  1 5 . 7  1.9 10 2  236 
1 8  7 23  4 4 . 4  62 1 2 . 8  148 1 0 . 5  1 2 . 9  2 .  0  1 0  2  132 
18 9 39 1 8 . 6  6 4 4 0 . 3  147 2 7 . 7  1 . 3  0.8 7  3  235 

30 18 3 9  6 . 8  63 1.4 149  1 5 . 5  1 0 1 . 9  2.3 10 0  221 

3 1  3 5 2  2 1 . 5  6 3 3 4 . 6  1 4 8 1 3 . 0  6 . 3  6 0 182 

FER 01  9 33 3 5 . 4  6 4  5 4 . 7  1 4 7  4 4 . 4  2 4 . 8  1.5 7  2  179 

01 13 37 50.6 6 4  3 4 . 2  148 35.9 2 1 . 8  1.4 & 2  125 
0 1  1 5  4 1  3 8 . 3  6 1  5 5 . 9  146  4 5 . 9  3 . 9  1.7' 8 I 112 

LATITUDE, 1984 

Dl D3 RMS 
KM KM SEC 
30  7 1  0 . 1 9  

6  5 4  0 . 2 0  
15 5 6  0 . 2 4  

61 174 0.35 
30  3 7  0 . 4 7  

ERH ERZ Q 
KM KM 

2 . 9  1 . 5  D 
3 . 8  3 . 5  D 
3 . 5  1 . 6  D 
3 . 0  4 . 5  D 
7 . 9  9 9 . 0  D 



ALASKAN EARTHQUAKES NORTH OF 
ORIGIN TIME LAT N LONG W DEPTH 

1984 HRMN SEC DEG HIN DEG NIN KM 
F E B 0 2  2 1  1 44.8 63 33.8 149 0 . 5  11.7  

02 5 2 8 47.6 63 30 .9  150 13 .9  18.7  
02 7 36 25.8 62 20.3 151 17 .0  44.6 
02 15 14 42.6 64 47.6 147 37.8  40.5 
02 23 5 2.5 63 6.2 150 4 7 . 5  128 .9  

61 DEGREES NCJKTH ' L A 1 1 1 W E ,  1964 
MAG NP NS CAP D l  D3 RMS ERH ERZQ 

DEG JSM K1M: SEC JSM JSM 
1 . 6  16 6 196 19 113 0 .37 2 . 1  1.4D 
1 . 8  4 0 322 69 178 0.28 9 9 . 0  35.0 D 
2.5 10 1 185 135 196 0 . 3 8  3.4 35.7 D 
1 . 3  6 1 115 14 25 0.45 3.0 3.1 c 

2.1 9 1 296 116 185 0 . 1 8  9 . 0  5.8 D 

3 . 9  23 0 59 118 193 0 .56 2 . 0  1 . 6 D  
FELT IN ANCHORAGE, BIG LAKE AND WASILLA. 

1.8 6 2 233 -50 135 0.46 5.4 5.1 D 
0.7 5 2 230 21 56 0.06 81 .2  9 9 . 0  D 
0.8 7 2 171 36 48 0.25 1 . 5  3 7 . 8  C 
0.1 5 2 182 2 24 0.21 99.0  4.6D 



ALASKAN EARTHQUAKES NORTH OF 
O R l G I N  TIME LAT N LONG W DEPTH 

1984 H R  M N  SEC DEGMIN DEG MIN KM 

FEB 08 1 19 1 5 . 9  61 5 5 . 1  150 4 7 . 3  1 1 8 . 4  

06 9 40  4 9 . 2  63  3 5 . 2  148 4 5 . 0  9 9 . 0  

08  2 1  9 5 6 . 5  64 4 4 . 0  148 5 . 5  1 2 . 2  

08  2 1  31 4 .  5  65 2 5 . 5  148 1 7 . 6  1 3 . 4  

08  2 2  57 2 6 . 8  63  1 1 . 2  150 4 . 2  9 7 . 5  

61 DEGREES NORTH LATITUDE, 1984 

MAG NP  NS CAP Dl D3 R M S  
D E G  KM KM SEC 

3.4 18 3 111 98 182 0 . 7 5  

2.1 13 3 172 19 112 0 . 3 2  

0.3 7  3 167 1 1  23 0 . 1 0  

2.3 12 4 297 63  67 0 . 3 9  

2.0 11 2 330 83  162 0 . 1 5  

E R H  
KM 

2 . 2  

2 . 4  

1 . 5  
1 . 7  

7 . 2  

ERZ Q 
KM 
7 . 0  c 

4 . 4  c 

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



A1 

ORIGIN TIME 
1984 HR b1N SEC 

FEB 15 16 49 39.9 
16 2 24 33.1 
16 6 10 0.2 
16 16 29 44.3 
17 0 54 39.6 

,ASKAN EARTHQUAKES I 
LAT N LONG w 

DEG )!IN DEG PfTN 
64 46.2 147 4 6 . 7  

64 13.9 150 23.0 
63 5.2 150 5.3 
64 44.7 147 45.1 
64 51.0 148 59.8 

VORTH OF 61 DEGREES N 
DEPTH PlAG N P N S  

KM 
8 . 1  1.1 7  2 

25.1 2.0 11 4 
94.4 1.9 12 2 

9.8 1.1 9 4 
0.4 1.1 10 4 

.ORTH 
GAP 

D E G  
116 
2 90 
243 
120 
25 1 

LATITUDE, 196 4 
Dl D3 RPlS 
KM KM SEC 
15 3 0  0.27 
74 114 0.29 
92 163 0.28 
17 3 2  0.34 
31 5 7  0.22 

ERH ERZ Q 
KM KM 

1 . 9  6 . 2 C  
2.7 99.0 D 
3.4 3.3 D 
0.9 4.3 c 
2.0 99.0 D 



ALASKANEARTHQUAKESNORTHOF 

ORIGIN TIPIE LAT N LOE!G W DEPTH 
1 9 8 4  HR M N  S E C  D E G  M I N  DEG MTN K M  

FEB 22 10 4 8  1 4 . 5  6 5  1 . 2  147 3 0 . 3  0 . 3  

22 16 4 4 1 . 6  6 5  1 . 2  150 3 9 . 8  3 9 . 9  

22 22 1 5  1 1 . 9  6 3  5 1 . 8  148 4 0 . 5  0 . 6  

23 0 4 2  6 . 8  64 4 6 . 4  147 2 7 . 6  1 2 . 3  

23 5 2 5  4 8 . 1  64 4 8 . 1  147 3 1 . 6  9 . 6  

61 DEGREES NORTH LATITUDE, 1984 

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

0.4 4 1 248 7 3 7  0 . 1 0  

3.1 13 0 121 90 136 0.27 

o.e 4 o 196 2 0  9 7  0 . 1 7  
0.3 10 5 214 21 2 4 0 . 0  9 

0.6 7 3 199 17  3 0  0 . 1 5  

3 .  3 2 0 1 131 41 133 G.53 

FELT TN ANCHORAGE AND VICINITY 
0 . 7  6 2 301 28 73 0 . 1 1  
2 . 5  14 3 177 42 135 3 . 3 3  
3 . 6  18  3 151 78 153 U . 2 3  

. 0.8 5 0 219 30 44 0 . 0 9  

E R H  E R Z Q  

K M  K M  
9 9 . 0  9 9 . 0  D 

2 . 7  1 6 . 0  D 
9 9 . 0  9 9 . 0  D 

1 . 3  3 . 0  c 

3 . 0  7 . 5  D 



A1 

OR IGIN TIME 
1964 HR MN SEC 

F E E  28 1 1 5 0 . 9  

28 5  12 46 .2  
28 5  14 6 . 0  
28 5  20 51 .7  
28 7 7 2 . 1  

29 14 3 5 9 . 0  
29 16 51  3 4 . 9  
29 16 55 41 .5  
29 23 47 1 0 . 9  

MAR 01 19 36 1 3 . 8  

,ASKAN EARTHQUAKES NORTH OF 61 DEGREES N( 

LAT N LONG W DEPTH MAC NP NS 
DEG MIh' DEC MIN KM 
64 30 .4  148 1 0 . 5  5 . 0  0 . 1  3 0  
6 4 4 4 . 5  1 4 7 3 4 . 9  '13.8 1 . 0  8 4 
64 33 .4  147 54 .3  6 . 7  0 . 2  5  2 
64 57 .8  148 3 2 . 3  16 .2  0 . 9  6 2 
64 46 .6  147 3 3 . 8  16 .2  0 . 3  8 4 

3RTH LATITUDE, 1984 

GAP Dl D3 R M S  E R H  
DEG KM K M  SEC KM 
229 6 36 0 . 0 0  9 9 . 0  
249 15 28 0 .08  2 . 0  
198 1 1  32 0 .03  4 . 1  
302 24 50 0 .04  5 . 1  
255 18 28 0.16 2.0 

ERZ Q 
KM 

9 9 . 0  D 

2.5 C 
3.9 D 
5.6 D 
2.4 C 



ALASKAN EARTHQUAKES NORTH OF 
ORIGIN TIME LAT N LONG W DEPTH 

1984 HR MN S E  C DEG MIN DEG MIN K M 
MAR 05 10 21  3 . 5  6 3  26.7 145 32.0 6 . 4  

05 11 44 24 .0  6 5  9 . 4  148 48.6 16.0 
0 5  11 46 41 .0  65 8 . 5  148 40 .6  25.6 
0 5  16 2 3  6 . 3  62 18.4 151 23.6 92 .0  
0 5  20 37 32 .6  64 49.9 148 26.9 11.9 

61 DEGREES NORTH LATITUDE, 1984 
EUO N P NS GAP Dl D3 RMS 

DEG KM KM SEC 
1.9 10 3 133 17 128 0 . 5 0  
0.9 12 6 274 48 66 0 . 1 8  
0.9 9 3 268 43  6 3  0 . 4 0  
2.8 13 1 188 130 202 0 . 2 8  
0.5 5 1 279 14 37 0 . 0 5  

0 6  2 0  3 3  2 0 . 8  63  27.1 151 10.4 6 . 6  2.7 12 1 14E 115 189 0.51 
06 21 48 56.7 64 46.6 147 34.5 13.9 0.5 6 3 254 17 28  0 . 0 5  
07 2 35 57.0 61 7.9 148 26.4 18.0 3 .  4 2 4  0 167 62 96 0.42 

FELT I1 PALMER AND AP!CHORACE. 
07 5 7 23.4 65 42.8 150 47 .7  2 .5  1.8 7 2 193 137 167 0.31 
07 15 32 48.3 6 3 6 . 0  149 21.2 8 2 . 8  1.6 7 1 284 74 165 0.28 

ERH ERZ Q 
HI m 

2.6  1 . 9  D 
2.1 7 .0  D 
2 .5  28 .8  D 
3 .8  15.0 D 
6 . 1  4 . 7 D  



ALASKAN EARTlIQUAKES NORTH OF 61 fliKcnSr3\'fii"W L'A~P'ITUDE, 1984 
O R I G I N  TIME LAT N LONG W DEPTH MAG NP NS GAP Dl D3 RMS 

1964 HR MN SEC DEG MIN DEC MTN fi! DEG KM KM SEC 
MAR 11 22 5 3  21 .8  6 4  47.9 145 27.3 4 .5  1.7 9 4 271 112 128 0.37 

11 2 3  10 51.7 6 1  2 . 4  151 12.1 5 . 0  3.3 12 0 224 49 225 0.79 
12 8 3 9 . 8  62  8.0 151  0 . 3  2 .2  2.3 12 1 171 118 196 0.40 
12 9 12 41 .9  6 4  12.4 147 57.3 10.0 0.8 8 3 185 3 5 0  0 . 1 5  
12 11 4 3  59.7 6 2 5 6 . 3  149 38.2 12.1 1.6 10 3 154 172 187 0.40 

14 15 54 53.9 64 10.8 148 0.6 10.1 '1.2 10 3131 4 5 3  0 . 2 3  
14 16 1 51.8 64 32.4 146 8.3 14.8 2 .  q 1 2  3 222 42 8 9  0 . 4 5  
14 20 32 53.9 6 1  4 4 . 0  1 4 9  46 .2  39.5 3.9 15 C, 138 41 136 0.46 

FELT IV PALMER, I11 ANCHORAGE. 
14 20 47 57.9 63 54.3 149 1.6 13.3 1.4 6 1 192 20 7 5  0 . 1 6  
15 9 41 35.5 62 57.3 144 9.7 0 . 4  2.2 6 2 151 66 122 0.53 

ERH ERZ Q 
KM KM 

3 .5  4 . 8  D 
16.3 2 2 . 6  D 
2 . 4  3 . 3  D 
3 . 3  3 . 0  D 
1 . 9  3 . 1  D 



ORIGIN 
HR MN 

ALASKAN EARTHQUAKES NORTH OF 61 DEGREES NORTH LATITUDE, 1984 
TIME LAT N LONG W DEPTH MAG NP NS GAP Dl D3 RMS ERH ERZ Q 

SEC DEG MIN DEG P1IN K M DEG KM KM SEC K M  K M  
M A R  lb 20 52 42.9 65 5.6 149 9.4 10.8 1.5 10 4 292 56 68 0.30 1.9 2.7 C 

18 23 26 20.0 64 43.3 148 37.4 12.4 1.1 12 5 189 26 38 0.23 1.0 1.6 C 
19 3 1 5  55.7 62 16.9 14914 .6  21.5 2.3 8 1 191 74 251 0.10 6.8 9 . 2 D  
19 6 2 0  14.5 64 9.7 15010 .4  16.8 2.1 13 4 281 45 77 0.34 1.7 0 . 9 D  
19 6 27 38.3 64 49.9 148 13.8 13.2 0.4 7 3 259 4 29 0.18 1.7 1 . 7  c 

23 0 57 43.5 64 28.5 146 57.7 6.0 1.1 6 2 232 8 54 0.13 4.3 5 . 1 D  
23 3 30 15.9 64 37.7 148 3.6 24.7 1.1 10 3 86 12 23 0.23 1.1 2.4B 
23 5 4 50.3 64 57.0 1 4 8  16.7 24.3 0.9 6 1 283 15 54 0.55 3.9 1 . 8  D 
23 6 38 36.7 61 11.4 151 16.7 5.0 5.2' 14 0 202 40 309 0.81 18.7 40.3 D 

PDE M G  5.2 FELT IV AT HOMER, I1 AT KODIAK. 
' 23 13 54 1.6 62 57.0 14921 .1  86.3 3.4 12 0 189 90 148 0.16 3.6 7.4D 

PMR ML= 3.4 





MODIFIED HERCALL1 SCALE, 1956 VERSION 

v .  

V I .  

V I I .  

VIII. 

IX. 

XI. 

XII. 

Note: 

Not 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 r e s u l t i n g  from 1  a r g e ,  d i s t i n c t  ea r thquakes .  

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 .  

F e l t  indoors. Hanging o b j e c t s  su ing .  Vibra t ion  l i k e  pass ing  of  
l i 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 .  

Hanging o b j e c t s  swing. Vibra t ion  l i k e  pass ing  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.  \Ifndows, d i s h e s ,  doors  r a t t l e .  Glasses  
c l lnk .  Crockery c l a s h e s .  In t h e  upper range of  IV wooden n a i l s  
and frame c r e a k .  

F e l t  ou tdoors ;  dlreetlon e s t i m a t e d .  S l e e p e r s  wakened. Liquids 
d i s t u r b e d ,  some s p i l l e d .  Smell 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, ciose, open. S h u t t e r s  p i c t u r e s  move. 
Pendul um c l o c k s  stop, s t a r t ,  change r a t e .  

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 .  Mlndows, d i s h e s ,  gl a s s u a r e  broken. Knickknacks, books 
e t c . ,  o f t  s h e l v e s .  Pictures o f f  w a l l s .  F u r n l t u r e  moved o r  
over tu rned .  bleak p l a s t e r  and masonry B cracked .  Small bells 
r i n g  (church .  school ) .  Trees .  bushes shaken ( v i s i b l y ,  o r  heard 
t o  rus t l e - -CFR) .  

O l f f l c u l t  t o  s t a n d .  tloticed by d r i v e n  o f  m o t o r  c a r s .  H a n g i n g  
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  uding 
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  
brlcks, s t o n e s ,  t i l e s ,  cornfces ( 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 .  Uaves 
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  
ditches damaged. 

SteerIng of motor c a r s  a f f e c t e d .  Damage to masonry C ;  p a r t l a l  
c o l l a p s e .  Some damage t o  masonry 6;  none t o  masonry A.  Fal l  of  
s t u c c o  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 
f o u n d a t i o n s  i f  not b o l t e d  down; l o o s e  panel w a l l s  thrown out. 
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  tmgera ture  of springs and w e l l s .  Cracks i n  wet ground 
and on steep slopes. 

General pan ic .  Hansonry D d e s t r o y e d ;  masonry C heav i ly  damaged. 
sometimes wi th  complete c o l l a p s e ;  masonw 8 s e r i o u s l y  damaged. 
(General damage t o  foundat ions--CFR.)  Frame s t r u c t u r e s ,  i f  no 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 .  Frames racked.  Smbus damage 
foreservo1 rs. Underground pipes broken. Conspicuous c r a c k s  
i n  gmund. In a l l u v l a t e d  areas s a n d  a n d  a d  e j e c t e d .  earthqudke 
f o u n t a i n s ,  sand C r a t e r s .  

Most tnasgn~f and frame s t r u c t u r e s  des t royed  wi th  t h e i r  f o u n d a t i o n s .  
Some well - b u i l t  wooden s t r u c t u r e s  and bridges des t royed .  S e r i o u s  
damage t o  dams ,  d i k e s ,  embankments .  L a r g e  landslides. :later 
t h r o w n  on batik$ o f  canals, r l . fer3 ,  lakes, f tc .  S a n d  a n d  mud s h i f t e d  
h ~ r l z o n t a l l y  on beaches and f l a t  l a n d .  R a i l s  ben t  s l l g h t l y .  

R a i l s  bent  g r e a t l y .  Underground pipe1 l n e s  completely o u t  of  Sewlce .  

D a l ~ p e  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 igh t  
and l e v e l  distorted. Objec t s  thrown I n t o  t h e  a i r .  

CFR In  p a r e n t h e s e s  r e f e r s  t o  sl~pplementai c m e n t s  by Char les  F. R ich te r .  


