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INTRODUCTION 

The Na t i ona l  Center f o r  Earthquake Research o f  t h e  U.S. Geo log ica l  Survey 
(USGS) began a  program o f  t e l  emetered se ismic r e c o r d i n g  i n  sou th -cen t ra l  
A laska i n  1971. The p r i n c i p a l  o b j e c t i v e s  of t h i s  program have been t o  use 
da ta  recorded by t h i s  network t o  p r e c i s e l y  l o c a t e  earthquakes i n  t h e  a c t i v e  
se ismic zones o f  southern Alaska, d e l i n e a t e  se ismica l  l y  a c t i v e  f a u l t s ,  assess 
se ismic r i s k ,  document p o t e n t i a l  p remon i to ry  earthquake phenomena, i n v e s t i g a t e  
c u r r e n t  t e c t o n i c  deformat ion, and s tudy  t h e  s t r u c t u r e  and phys i ca l  p r o p e r t i e s  
of t he  c r u s t  and upper mant le.  A  task  fundamental t o  a l l  o f  these goa ls  i s  
t h e  r o u t i n e  c a t a l o g i n g  o f  earthquake parameters f o r  earthquakes l o c a t e d  w i t h i n  
and ad jacent  t o  t he  seismograph network. 

The i n i t i a l  network o f  10 s t a t i o n s ,  7  around Cook I n l e t  and 3 near 
Valdez, was i n s t a l l e d  i n  1971. Each summer s ince  then add i t i ons  o r  
m o d i f i c a t i o n s  t o  t h e  network have been made. By t h e  F a l l  o f  1973, 26 s t a t i o n s  
extended f rom western Cook I n l e t  t o  eas te rn  P r i nce  W i l l i a m  Sound, and 4 
s t a t i o n s  were l o c a t e d  between Cordova and Yakutat. A year  l a t e r  20 a d d i t i o n a l  
s t a t i o n s  were i n s t a l l e d .  T h i r t e e n  o f  these were p laced a long t h e  eas te rn  G u l f  
o f  A laska w i t h  suppor t  f rom t h e  Na t i ona l  Oceanic and Atmospheric 
A d m i n i s t r a t i o n  (NOAA) under the  Outer Cont inen ta l  She l f  Environmental  Program 
t o  i n v e s t i g a t e  t h e  s e i s m i c i t y  o f  t h e  ou te r  c o n t i n e n t a l  s h e l f ,  a  r e g i o n  of 
i n t e r e s t  f o r  o i l  exp lo ra t i on .  Dur ing  t h e  subsequent years t h e  r e g i o n  covered 
by t he  network has remained r e l a t i v e l y  f i x e d  w h i l e  e f f o r t  has been made t o  
improve t he  i ns t rumen ta t i on  and i n s t a l l  a t i o n  o f  t he  s t a t i o n s  i n  order  t o  make 
them more r e l i a b l e .  

The l o c a t i o n s  o f  the  s t a t i o n s  o f  t he  USGS seismograph network are p l o t t e d  
i n  F i g u r e  1 and l i s t e d  i n  Table 1 along w i t h  t h e  a d d i t i o n a l  s t a t i o n s  from 
which readings were obtained. Each USGS s t a t i o n  has a  s ing le ,  v e r t i c a l -  
component seismometer. The s t a t i o n s  GLB, PNL, RDT, SKN, and VLZ a l so  have 
nor th-south-  and east -west -or iented h o r i z o n t a l  seismometers. 

Th i s  earthquake ca ta l og  presents  o r i g i n  t imes, f o c a l  coord ina tes  and 
magnitudes f o r  1376 shocks o c c u r r i n g  i n  t he  f i r s t  qua r te r  of 1980, Readings 
f rom a  t o t a l  o f  66 s t a t i o n s  were used t o  l o c a t e  t h e  shocks, i n c l u d i n g  11 
s t a t i o n s  operated by t he  NOAA Alaska Tsunami Warning Center ( former1 y Palmer 
Observatory),  5 s t a t i o n s  operated by  t h e  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 laska (U, o f  A.), and 5 s t a t i o n s  operated i n  southwest Yukon 
T e r r i t o r y  by  t h e  Department o f  Energy, Mines and Resources, Canada. 

Earthquakes i n  sou th -cen t ra l  A laska as smal l  as magnitude 3.0 have been 
r o u t i n e l y  l oca ted  by t h e  Na t i ona l  Earthquake I n f o r m a t i o n  Serv ice  o f  t h e  USGS 
and i t s  predecessor s i nce  t he  g rea t  A laska earthquake o f  1964 and are 
pub l i shed  i n  t h e  r e p o r t s  " P r e l i m i n a r y  Dete rmina t ion  of Ep icen te rs "  (PDE), I n  
con t ras t ,  t h e  shocks inc luded  i n  t h i s  c a t a l o g  are as smal l  as magnitude 1.0 
and most are sma l le r  than  magnitude 3.0. Data f o r  t h e  l a r g e r  h i s t o r i c  
earthquakes t h a t  occurred i n  sou th -cen t ra l  A laska through 1975 have been 
tabu1 ated by Meyers (1976).  

INSTRUMENTATION 

The i ns t rumen ta t i on  i n  t h e  USGS seismograph network i s  i l l u s t r a t e d  i n  t h e  
b lock  diagram i n  F i g u r e  2. Data f r om each seismometer are te lemetered t o  t he  
NOAA Alaska Tsunami Warning Center i n  Palmer. The s tandard equipment a t  each 
f i e l d  s t a t i o n  inc ludes  a  v e r t i c a l  seismometer w i t h  a  n a t u r a l  f requency of 



Figure 1 .  Map showing the  locations of a l l  USGS seismograph s t a t i ons  i n  southern Alaska and other 
s t a t ions  used i n  the preparation of t h i s  catalog.  The symbols a r e  as  follows: s o l i d  
c i r c l e s ,  ver t ica l  component USGS seismograph; c i r c l e s  w i t h  dots ,  three-component USGS 
seismographs; open c i r c l e s ,  USGS s t a t i ons  not report ing during th i s  quar te r ;  diamonds, 
NOAA s ta t ions ;  t r i ang les ,  U n i v .  o f  Alaska s t a t i ons ;  squares, Dept. Energy, Mines and 
Resources, Canada. Quaternary vol canoes ( a f t e r  King , 1969) a r e  indicated by s t a r s .  
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Table 1. Station Data 

S T A  
CODE - 

A L C  
A U  I 
AUM 
BAL  
BCP 
EEM 
BMR 
CF I 
CHX 
C TG 
CVA 
CYT  
DOM 
DLY  
F B A  
F I D  
GLB  
GLC 
GYO 
HDA 
H I  N 
HMT 
HQN 
I L M  
I MA 
KDC 
KEY 
K L  U 
KMP 
KNK 
KRY 
KYK 
MCN 
ML S 
MSP 
MTG 
NKA 
NNL 
PDB 
P I N  
PMR 
PMS 
PNL  
PRG 
P WA 
PWL 
RDT 
R I U  
SAW 
SCM 
SGA 

S T A T I O N  NAME 

A L C A N  
A U G U S T I N E  I S  
AUGUSTINE  MOUND 
BALDY 
BANCAS P O I N T  
B I G  MOUNTAIN  
BREMNER 
COLLEGE F I O R D  
C H A I X  H I L L S  
C H I T N A  G L A C I E R  
CORDOVA 
CAPE YAKATAGA 
DONNELLV DOME 
DEZADEASH LAKE 

L A 1  1 TUDE 
N 

6 2  3 7 . 3 5  
59  2 0 . 0 5  
5 9  2 2 . 2 6  
6 1  2 . 1 7  
5 9  5 7 . 2 0  
59  2 3 . 5 6  
6 0  5 7 . 5 0  
6 1  1 0 . 9 6  
6 8  3 . 7 5  
6 0  5 7 . 9 0  
6 0  3 2 . 7 9  
6 8  4 . 4 7  
6 3  4 7 . 2 3  
6 0  2 2 . 2 0  
6 4  5 4 . 0 0  
6 8  4 3 . 7 3  
6 1  2 6 . 5 1  
6 0  5 3 . 4 4  
6 0  8 . 7 8  
6 4  2 4 . 3 5  
6 0  2 3 . 8 1  
6 8  2 0 . 1 9  
5 9  2 7 . 1 8  
6 0  1 0 . 9 2  
6 6  4 . 1 1  
5 7  4 4 . 8 7  
6 1  3 . 0 0  
6 1  2 9 . 5 7  
6 1  3 0 . 7 8  
6 1  2 4 . 7 5  
6 1  5 8 . 2 0  
5 9  5 2 . 1 0  
5 9  6 . 0 6  
59 4 6 . 0 0  
6 0  2 9 . 3 5  
5 9  5 4 . 7 1  
6 0  4 4 . 5 8  
6 0  2 . 5 3  
5 9  4 7 . 2 7  
6 0  5 . 8 0  
6 1  3 5 . 5 3  
6 1  1 4 . 6 8  
5 9  4 0 . 0 6  
6 0  5 1 . 8 7  
6 1  3 9 . 0 5  
6 0  5 1 . 5 6  
6 0  3 4 . 4 3  
5 9  5 2 . 6 5  
6 1  4 8 . 4 9  
6 1  5 0 . 0 0  
6 0  3 2 . 0 4  

L O N E I T  UDE 
w 

E L E V  
M 

P D D L Y l  DLYZ D L 1 3  TDLV  
MOD KM SEC SEC SEC SEC ------ 

MAG 
AT 1  HZ I N S f  - 

USGS 
UOFA 
UOFA 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
UOFA 
EMRC 
NOAA 
USGS 
USGS 
USGS 
USGS 
UOFA 
USGS 
USGS 
USGS 
USGS 
NOAA 
NOAA 
EMRC 
USGS 
USGS 
USGS 
EMRC 
USGS 
UOFA 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
NOAA 
NOAA 
U S 6 5  
USGS 
NOAA 
USGS 
USGS 
USGS 
USGS 
UOFA 
USGS 

FAIRBANKS 
F I D A L E O  
G l L A H I N A  BUTTE 
GLACIER IS 
GUYOT H I L L S  
H A R D I N G  L A K E  
H I N C H I N B R O O K  I S  
MT .  H A M l L T O N  
H A R L E Q U I N  L A K E  
I L IAMNA 
I N D I A N  M O U N T A I N  
K O D I A K  
KLUANE LAKE 
KLUTINA- 
K I M B A L L  PASS 
KN I K 
K O l D E R N  R I V E R  
KAYAK I S  
M C N E I L  R I V E R  
MALASP I N A  
MOOSE P A S S  
MONTEGUE I S  
N I K I S H K A  
N I N I L C H I K  
PEDRO BAY 
P I N N A C L E  
PALMER OBSERVATORY 
A R C T I C  V A L L E Y  
P E N I N S U L A  
PORTAGE 
HOUSTON 
PORT WELLS 
REDOUBT 
R I O U  
SAWMILL  
SHEEP MOUNTAIN  
SHERMAN G L A C I E R  

S I T  
S I Y  
SKL  
SKN 
S L V  
SPU 
SSN 
SSP 
SUK 
SVW 
SWD 

S 1  TKA 
S I L V E R  C I T Y  
S K I L A K  

1 3 5  1 9 . 4 7  1 9  3  0 . 0 1  8.80 0.00 0.00 - . 3 0  NOAA 
1 3 8  2 4 . 3 8  7 8 5  3  0 . 0 1  0.80 0.80 1 . 7 1  8.00 EMRC 
1 5 0  1 2 . 9 6  6 9 0  1 0 . 8 1  0 . 1 0  0.00 0.80 0.00 4 4 4 0 0  USGS 
1 5 1  3 1 . 7 8  5 6 4  1  0 . 0 1  0.00 0.00 8.00 8.00 8 8 8 0 0  USGS 
1 5 1  3 4 . 8 3  9 1  1 0 . 0 1  0.08 8.00 0 . 0 B  0.08 4 4 4 0 0  USGS 
1 5 2  3 . 2 6  8 0 0  1 0 . 0 1  0 . 3 9  8.00 0.80 0.08 8 8 8 0 0  USGS 
1 5 0  4 4 . 6 8  1297 1  8 . 0 1  0 . 6 7  0.00 0 . 8 U  0 . 8 0  4 4 4 1 0  USGS 
1 4 2  4 9 . 8 0  3 0 5  3  0 . 0 1  0.80 0.00 0 . 7 9  - . 3 0  2 2 2 0 0  USES 
1 4 3  4 7 . 3 1  2 9 9  3 8 . 0 1  0.80 8.00 2 . 1 4  - . 3 0  4 4 4 0 0  USGS 
1 5 5  3 7 . 3 0  7 6 2  1 0 . 8 1  0.00 8.00 0.80 0.00 NOAA 
1 4 9  2 6 . 9 6  9 1  1  0 . 0 1  0.80 0.00 0.00 8.00 2 2 2 0 0  USGS 
1 4 6  1 0 . 3 4  9 0 9  2 0 . 0 1  0.88 1.00 0.80 8.00 NOAA 
1 4 5  2 0 . 2 4  1 1 1 3  2  0 . B 1  8.00 0.10 0.00 - . 3 0  1 2 8 0 0 0  USGS 
1 5 6  1 . 3 2  9 1 1  1  8 . 0 1  0.00 8.00 0.00 S.OO NOAA 
1 4 6  1 9 . 9 2  10 2 8 . 0 1  0.00 1 . 1 8  1.80 - . 3 0  6 0 0 0 0  USGS 
1 4 6  3 3 . 2 4  7 9 6  2 0 . 0 1  0.08 0.80 0.00 - . 3 0  4 4 4 0 0  USGS 
1 4 2  5 1 . 1 0  9 7 5  3  0 . 0 1  0.00 8 . 0 8  0 . 6 1  - . 3 0  2 2 2 0 0  USGS 
1 3 5  5 . 9 0  7 3 2  3  0 . 0 1  8.00 0.00 2 . 5 5  0.80 EMRC 
1 4 2  1 . 9 0  5 5 0  3 0 . 0 1  0 . 0 4  8.00 0 . 6 6  - . 3 0  2 2 2 0 0  USGS 
1 4 1 4 4 . 7 0  2 1 3 5  3  8 . 0 1  0.00 8.00 0 . 1 7  - . 3 0  8 8 8 0 0  USGS 
1 3 9  4 3 . 7 3  1 5  3 0 . 0 1  0.00 0.00 0 . 3 5  - . 3 0  NOAA 

SKWENTNA 
SE L DOV I A  
SPURR 
S U S I T N A  
SUNSHINE P O I N T  
S U C K L I N G  H I L L S  
SPARREVOHN 
SEWARD 

TOA 
T S I  

TOLSONA 
T S I N A  

TTA 
VL z 
VZW 

TATAL 1  NA 
V A L D E Z  
V A L D E Z  WEST 

WAX 
WHC 
WRG 
YAH 
Y KU 

WAXELL R I D G E  
WHITEHORSE 
W H I T E  R I V E R  GLCR 
YAHTSE 
YAKUTAT 

This table 1 ists geographic coordinates and other pertinent information for 
stations used in the preparation of this catalog. P-MOD is the number of the 
P-wave velocity model assigned t o  the station (see text), where the numbers 1, 2, 
and 3 correspond to the western, central, and eastern models. D is the thickness 
of the low-velocity surficial sedimentary layer in kilometers assigned in the 
calculation of travelitimes to a given station, DLY1-3 are the station P-phase 
travel-time delays in seconds. TDLY is the telephone line delay in seconds, The 
magnification (MAG) of the vertical seismograph component is given at 1 Hz. The 
institutions (INST) operating the stations other than the USGS are the NOAA Alaska 
Tsunami Warning Center, the Geophysical Institute o f  the University of Alaska 
(UOFA) and the Department o f  Energy, Mines and Resources, Canada (EMRC). 
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1.0 Hz (Mark Products, Model L-4) ,  a package cons i s t i ng  o f  a  p re-ampl i f ie r  and 
a  vol  tage-contro l1 ed osc i  11 a tor  (VCO model NCER 202, or  AlVCO) and " a i r - c e l l "  
storage b a t t e r i e s  (McGraw-Edi son, Model ST-2-1000). The r e c e n t l y  developed 
A l V C O  u n i t s  (Rogers and others, 1980) have been i n s t a l l e d  a t  nea r l y  a l l  o f  the  
USGS s t a t i o n s  i n  southern Alaska. These c rys ta l - re fe renced u n i t s  have an 
automatic gain-ranging c a p a b i l i t y  and prov ide d a i l y  in fo rmat ion  on the ga in  
se t t i ng ,  geophone response, b a t t e r y  voltage, s t a t i o n  i d e n t i f i c a t i o n  and 
temperature. Data are t e l  emetered v i a  a combination o f  leased telephone 
c i r c u i t s  and VHF (162-174 MHz) r a d i o  l i n k s .  The r a d i o  equipment consis t s  of 
low-power t ransmi t te rs  (100 mW) and rece ivers  adapted from HT-200 Motor01 a  
handie- ta l  k i e  t ransceivers.  Yagi antennae w i t h  9 db d i r e c t i o n a l  gain (Scal a, 
Model CAS-150) are used. A t  some s i t e s  where AC power i s  a v a i l  able, base- 
s t a t i o n  r a d i o  rece ivers  (G.E. Model R46AP66B) w i t h  greater  s e n s i t i v i t y  and 
r e l i a b i l i t y  are used. The c e n t r a l  record ing  f a c i l i t y  incorporates a  bank o f  
d i sc r im ina to rs  (NCER J l O l  o r  Develco Model 6203), f o u r  16 m m - f i l m  mu1 ti- 
channel osc i  ll ographs (Tel edyne Geotech Devel ocorder , Model 4000D), a  
14-channel analog tape recorder  (Be1 1  and Howel 1  Model VR3700B), and a 
time-code generator (Datum, Model 9100). 

The p r i n c i p l e  o f  operat ion i s  as fo l l ows :  The seismometer t rans la tes  
movement of the ground i n t o  an e l e c t r i c a l  vo l tage t h a t  i s  fed i n t o  the  
amp1 i f i e r IVC0  u n i t  where t h e  ampl i f i e d  vol tage causes t h e  frequency of an 
audio-band o s c i l l a t o r  t o  f l u c t u a t e  about i t s  center frequency. The 
frequency-modulated (FM) tone from t h e  ampl i f  ierIVC0 u n i t  i s  c a r r i e d  d i r e c t l y  
by voice-grade telephone c i r c u i t  t o  the  record ing  s i t e  or  a l t e r n a t e l y  i s  fed 
through a VHF r a d i o  l i n k  onto a telephone c i r c u i t .  A t  t h e  record ing  s i t e  t h e  
FM seismic s i  gnal i s  demodul ated by a  d i sc r im ina to r  . The demodul ated s i  gnal , 
which i s  s imply an amp l i f i ed  form o f  t h e  i n i t i a l  s igna l  from t h e  seismometer, 
i s  recorded photograph ica l l y  on a mul t ichannel  osc i l lograph,  together  w i t h  
t ime marks from a c r y s t a l - c o n t r o l  l e d  chronometer. Twenty-four hours of data 
f o r  18 s ta t i ons  can be recorded on a  s i n g l e  43 m-long r o l l  o f  16 mm f i l m .  

S ignals from more than one seismograph can be t ransmi t ted  on a  s i n g l e  
telephone c i r c u i t  by employing VCO u n i t s  w i t h  d i f f e r e n t  center frequencies. 
I n  t he  standard conf igura t ion  the re  i s  a  340 Hz separat ion between center  
frequencies and a  f i x e d  bandwidth o f  250 Hz. Up t o  e igh t  seismic channels 
w i t h  center frequencies rang ing  from 680 t o  3060 Hz may be placed on a  s i n g l e  
voice-grade telephone c i r c u i t .  

F igure  3 i l l u s t r a t e s  the response c h a r a c t e r i s t i c s  o f  the e n t i r e  seismic 
system from seismometer t o  f i l m  viewer. The response l e v e l  a t  each s t a t i o n  i s  
adjusted i n  steps o f  6 decibels  so t h a t  the ambient seismic no ise  produces a  
small d e f l e c t i o n  o f  t h e  t r a c e  on t h e  f i l m .  As a r e s u l t ,  t he  actual  response 
f o r  an i n d i v i d u a l  s t a t i o n  may d i f f e r  from t h a t  o f  the t y p i c a l  s t a t i o n  by a  
f a c t o r  o f  2, 4, 8, etc .  The magn i f i ca t i on  o f  t he  t y p i c a l  s t a t i o n  i s  about 
6 X lo4  a t  1 Hz and 106 a t  10 Hz. The gain o f  a  s t a t i o n  t h a t  has an A l V C O  
u n i t  i s  au tomat ica l l y  reduced by a  f a c t o r  o f  10 when t h e  f l u c t u a t i o n s  of t h e  
FM s ignal  exceed a  preset  threshold. 

The i n s t a l l a t i o n  o f  a t y p i c a l  rad io - l i nked  s t a t i o n  i s  shown i n  F igure  4. 
Degradation o r  i n t e r r u p t i o n  o f  data t ransmiss ion due t o  inclement weather 
cond i t ions  i s  a  major problem du r ing  the  w in ter  months. A record  o f  s t a t i o n  
operat ion i s  presented i n  F igure  5. 

DATA PROCESSING 

The 16 mm f i l m s  ( f o u r  per day) are mai led  weekly t o  Menlo Park where t h e  



Figure 3 .  System response curves for typical USGS Alaska seismographs 
t h a t  incorporate the AlVCO unit (sol id curve) and the older 
VCO model NCER 202 unit (dotted curve). 

7 



Figure 4. Installation o f  a typical seismograph station (VZW). VCO/ampl ifier un i t ,  radio 
transmitter, and batteries are housed in a 30-inch diameter culvert partially set 
in the ground at the base o f  the antenna. Seismometer is buried in the ground 
about 30 meters from the culvert. Photograph was taken prior to installation o f  
new antenna masts (seen lying on the ground). A repeater site is seen in the 
background. View i s  southwest toward Glacier Island (at l e f t  center o f  picture). 





seismic data are processed by the  f o l l  owing mu1 t i - s t e p  rou t i ne :  

1. Scanning, The scan f i l m ,  which has 18 s ta t i ons  d i s t r i b u t e d  
throughout the network i s  scanned t o  i d e n t i f y  and note t imes o f  a l l  seismic 
events whether o f  l oca l ,  reg iona l ,  o r  te lese ismic  o r i g i n .  

2. Timing. For the "we1 1-recorded'' l oca l  earthquakes i d e n t i f i e d  i n  t he  
scanning process, t h e  f o l l o w i n g  data are read from each s ta t i on :  P- and S- 
wave a r r i v a l  times, d i r e c t i o n  o f  f i r s t  motion, du ra t i on  o f  s igna l  i n  excess o f  
a  given th resho ld  amplitude, and p e r i o d  and amplitude of maximum recorded 
s igna l .  The c r i t e r i o n  f o r  choosing earthquakes t o  be t imed i s  the dura t ion  o f  
t h e  s igna l ,  which i s  r e l a t e d  t o  t h e  magnitude. The network i s  d i v ided  i n t o  
th ree  regions--western, c e n t r a l  and eastern--bounded approximately by 1560 
t o  1500 W, 1500 t o  1450 W and 1450 t o  1380 W respect ive1 I n  the  Y western and cen t ra l  regions, on l y  events w i t h  s igna l  dura ions longer than 
80 s  and 20 s, respec t i ve l y ,  are timed. I n  the  eastern region,  a l l  
earthquakes which are recorded by a t  l e a s t  t h ree  s t a t i o n s  and f o r  which a t  
l e a s t  f o u r  c lea r  a r r i v a l s  can be read are timed. This  c r i t e r i o n  was 
established t o  f a c i l i t a t e  processing t h e  l a r g e  number o f  earthquakes which are 
recorded by the network. 

Timing i s  done by p r o j e c t i n g  the  seismic t races  onto a  t a b l e  and 
d i g i t i z i n g  t h e  onsets o f  t h e  P- and S-phases. The output  from t h e  d i g i t i z e r ,  
i n  the .  form of x-y data p a i r s  on punched computer cards, i s  converted i n t o  
phase data by computer us ing the  program DIGIT3 ( w r i t t e n  by P. Ward and 
W. E l l swor th  f o r  use w i t h i n  the  U.S. Geological Survey). 

3. I n i  t i  a1 computer processing. The phase data from t h e  f i l m s  i s  batch 
processed by computer us ing the  program HYPOELLIPSE (Lahr, 1980) t o  ob ta in  
o r i g i n  times, hypocenters, magnitudes and, i f  desired, f i r s t - m o t i o n  p l o t s  f o r  
f aul t - p l  ane so lu t ions .  

4. Analys is  o f  i n i t i a l  computer r e s u l t s .  Each hypocentral  s o l u t i o n  i s  
checked f o r  l a r q e  t rave l - t ime  res idua ls  and f o r  a  poor s p a t i a l  d i s t r i b u t i o n  of 
s ta t i ons .  ~ r r i i a l  t imes t h a t  produce 1  arge res idua ls  are re-read. For shocks 
w i t h  a  poor d i s t r i b u t i o n  o f  s ta t i ons ,  readings from add i t i ona l  s t a t i o n s  
outs ide the  USGS network are sought. 

5. F i n a l  computer processing. The poor hypocentral so lu t i ons  are re run  
w i t h  co r rec t i ons  and t h e  new so lu t i ons  are checked f o r  l a r q e  res idua ls  t h a t  
might  be due t o  remaining e r ro rs .  Correct ions are made as-requi red before the  
f i n a l  computer r u n  i s  made. 

The earthquake loca t ions  are based on P and S a r r i v a l s .  S a r r i v a l s  are 
important f o r  determining depths o f  events i n  t he  Ben io f f  zone beneath Cook 
I n l e t .  Unfor tunate ly  f o r  some la rge  events, S cannot be read a t  any s t a t i o n  
because t h e  t races  on t h e  f i l m  over lap  each other  or are too  f a i n t  t o  fo l low.  

The HYPOELLIPSE computer program determi nes hypocenters by m i  nimi z i  ng 
d i f fe rences between observed and computed t rave l - t imes  through an i t e r a t i v e  
least-squares scheme. I n  many respects the program i s  s i m i l a r  t o  HYPO71 (Lee 
and Lahr, 1972 ) ,  which has been used i n  the  prepara t ion  o f  catalogs of cen t ra l  
C a l i f o r n i a  earthquakes s ince January 1969. An important f ea tu re  a v a i l  able i n  
HYPOELLIPSE i s  t he  c a l c u l a t i o n  o f  confidence e l  1  i psoi  ds f o r  each hypocenter. 
The e l l i p s o i d s  prov ide valuable i n s i g h t  i n t o  the e f f e c t  o f  network geometry on 
poss ib le  hypocentral  e r ro rs .  



VELOCITY MODELS 

Our exper ience w i t h  l o c a t i n g  earthquakes i n  southern A1 aska suggests t h a t  
s i g n i f i c a n t  l a t e r a l  v a r i a t i o n s  are present  i n  t he  v e l o c i t y  s t r u c t u r e  across 
t h e  network. Such v a r i a t i o n s  migh t  be expected by cons ide r i ng  t h e  compl i c a t e d  
geology and t e c t o n i c s  o f  the  r e g i o n  (eg., P la f ke r ,  1967). Very l i t t l e  
i n f o r m a t i o n  i n  t h e  f o rm  of d i r e c t  measurement i s  a v a i l a b l e  f o r  t h e  v e l o c i t y  
s t r u c t u r e  i n  southern Alaska. I n  prev ious cata logs,  o n l y  two P-wave v e l o c i t y  
models c o n s i s t i n g  o f  h o r i z o n t a l  l a y e r s  o f  constant  v e l o c i t y  were used t o  
1  ocate t h e  earthquakes (eg. Stephens, and others ,  1979). These v e l o c i t y  model s 
were de r i ved  by m in im iz i ng  t h e  t r a v e l - t i m e  r e s i d u a l s  f o r  se lec ted  s e t s  o f  
earthquakes i n  t he  Cook I n l e t  r e g i o n  (Model A o f  Matumoto and Page, 1969) and 
near Valdez. The models proved adequate f o r  l o c a t i n g  earthquakes as f a r  eas t  
as Kayak I s l and ,  b u t  earthquakes l oca ted  f a r t h e r  t o  t he  eas t  o f t e n  had l a r g e  
t r a v e l - t i m e  r e s i d u a l s  a t  nearby s t a t i o n s .  An improved v e l o c i t y  model f o r  t h e  
r e g i o n  eas t  o f  Kayak I s l a n d  was developed by m in im iz i ng  t h e  t r a v e l - t i m e  
r e s i d u a l s  f o r  a  se lec ted  s e t  o f  a f te rshocks  f rom t h e  1979 S t .  E l i a s  earthquake 
t h a t  occurred n o r t h  of Icy Bay (Stephens, and others ,  1980). A s i g n i f i c a n t  
d i f f e r e n c e  between t h i s  model and t h e  e a r l i e r  ones i s  t h a t  i t  cons i s t s  of a  
s i n g l e  l a y e r  o f  l i n e a r l y  i n c r e a s i n g  v e l o c i t y  over a ha l f -space o f  constant  
v e l o c i t y .  

I n  t h e  p repa ra t i on  o f  t h i s  ca ta log ,  t he  method o f  ass ign ing  v e l o c i t y  
models t o  c a l c u l a t e  t h e o r e t i c a l  t r a v e l - t i m e s  t o  var ious  s t a t i o n s  i s  d i f f e r e n t  
from t h a t  used i n  some e a r l i e r  cata logs.  Prev ious ly ,  t h e  v e l o c i t y  model used 
was determined by t h e  r e g i o n  i n  which t h e  earthquake occur red  and would then  
be t he  same f o r  a l l  s t a t i o n s  f o r  t h a t  event.  I n  t h e  r e v i s e d  procedure, each 
s t a t i o n  always uses t h e  same v e l o c i t y  model, and t h e  model used i s  determined 
by t he  r e g i o n  i n  which t he  s t a t i o n  i s  located.  Thus, a  s t a t i o n  i n  t h e  eas te rn  
r e g i o n  w i l l  use t h e  eas te rn  v e l o c i t y  model t o  c a l c u l a t e  t r a v e l  t imes from 
events t h a t  occur i n  t h e  western, c e n t r a l  and eas te rn  p a r t s  o f  t he  network. 

West o f  148' 45 '  W the  v e l o c i t y  model used i s  s p e c i f i e d  as f o l l o w s :  

Layer Depth (km) P v e l o c i t y  (km/s) 

The th ickness,  D, of the  f i r s t  l a y e r  i s  a l lowed t o  vary  between s t a t i o n s  t o  
account f o r  t h e  presence o f  t h i c k  sec t i ons  of l o w - v e l o c i t y  sediments beneath 
t h e  s t a t i o n s  NKA and NNL, which are l o c a t e d  i n  t h e  Cook I n l e t  basin.  For 
these  s t a t i o n s  D i s  4 km. For  a l l  o t he r  s t a t i o n s  D i s  0.01 km. I t  i s  
recognized t h a t  a  model comprised of uni form h o r i z o n t a l  l a y e r s  may be a  poor 
r ep resen ta t i on  o f  t h e  ac tua l  v e l o c i t y  s t r u c t u r e ,  p a r t i c u l a r l y  i n  t h e  v i c i n i t y  
o f  a subduct ion zone (Mitronovas and Isacks,  1971; Jacob, 1972), a l though such 



a model does have the  advantage of simp1 ifying the  computation of 
travel-times. In order t o  determine any bias that  might r e su l t  from t h i s  
approximati on, a s e t  of events i n  the  Benioff zone below Cook In1 e t  was 
relocated using a ray-tracing program of E. R .  Engdahl tha t  incorporates a 
more real  i s t i c ,  three-dimensional velocity model (Lahr, 1975). Hypocenter 
s h i f t s ,  apparently due t o  the oversimplified f l a t - l aye r  model, ranged from 
near zero a t  a depth of 60 km t o  as great  as 25 km a t  the  160 km depth. The 
of f se t s  were oriented in such a way t ha t  the dip of the Benioff zone would 
appear t o  be too great  f o r  locations based on a f l  at-1 ayered model, 

For earthquakes tha t  occur between 148O 451 W and 144O 30' W ,  the  
velocity model used t o  locate the  events i s  specified by: 

L ayer Depth (km) P velocity (km/s) 

0.0 
0.01 

below 39 

East of 1440 30' the P-wave velocity of the 1 ayer increases 1 inear ly  
from 5.0 km/s a t  the  surface t o  7.8 km/s a t  32 km depth, while the half-space 
has a velocity of 8.2 km/s. 

P-phase travel-time delays are applied t o  s ta t ions  in the network t ha t  
have consistent  and 1 arge res iduals  f o r  t h e  locations o f  large groups of 
earthquakes. Each s ta t ion  has three delays ( D L Y 1 ,  DLY2 and DLY3 of Table 1) 
assigned t o  i t  t ha t  correspond t o  the  western, cen t ra l ,  and eastern par ts  of 
the network. The par t icular  delay t ha t  i s  used t o  locate  an earthquake i s  
determined by the  region in which the  earthquake occurs. For example, a ' 
s ta t ion  near Icy Bay tha t  i s  used t o  locate  an earthquake beneath Cook I n l e t  
will be assigned a delay D L Y 1 ,  b u t  t he  same s ta t ion  will use DLY3 t o  locate an 
earthquake tha t  occurs beneath Icy Bay. Additional delays are applied a t  
several s t a t ions  t o  correct  f o r  a s a t e l l i t e  l ink in  the  re lay  of t he  signal .  
S-phase delays are determined by multiplying the P-delay by 1.78, the P to  S 
velocity r a t i o .  

The i n i t i a l  t r i a l  depths fo r  earthquakes which occur in  the western, 
central and eastern par ts  of the  network are 75, 30 and 15 km, respectively,  
and r e f l ec t  a progressive decrease i n  the range of depths of earthquakes from 
west t o  eas t .  



MAGNITUDE 

Magnitudes are determined f rom e i t h e r  t h e  s i g n a l  d u r a t i o n  o r  t h e  maximum 
trace amp1 i tude.  Eaton and o thers  (1970) approximate t he  R i c h t e r  l o c a l  
magnitude, whose d e f i n i t i o n  i s  t i e d  t o  maximum t r a c e  ampl i tudes recorded  on 
s tandard h o r i z o n t a l  Wood-Anderson t o r s i  on seismographs, by an amp1 i tude 
magnitude based on maximum t r a c e  amp1 i tudes recorded  on h i  gh-gain, h igh-  
f requency v e r t i c a l  seismographs such as those operated i n  the  Alaskan 
network. The ampl i tude  macjni tude  XMAG used i n  t h i s  c a t a l o g  i s  based on t h e  
work o f  Eaton and h i s  co-workers and i s  g iven by t h e  express ion (Lee and Lahr, 
1972) 

where A i s  t h e  equ i va len t  maximum t r a c e  ampl i tude i n  m i l l i m e t e r s  on a  standard 
Wood-Anderson seismograph, D i s  the  hypocentra l  d is tance  i n  k i lometers ,  and 
81 and 62 are constants .  D i f fe rences  i n  t he  f requency response o f  t he  two 
seismograph systems are accounted f o r  i n  A. I t  i s  assumed, however, t h a t  
t h e r e  i s  no systemat ic  d i f f e rence  between t he  maximum h o r i z o n t a l  ground mot ion  
and t h e  maximum v e r t i c a l  mot ion. The terms -B1 + ~ 2 1 ~ ~ ~ ~ ~ 2  
approximate R i c h t e r  ' s - l o g  A. f u n c t i o n  (R ich te r ,  1958, p. 342), which 
expresses t h e  t r a c e  ampl i t&!e f o r  an earthquake o f  magnitude zero as a 
f u n c t i o n  o f  e p i c e n t r a l  d is tance.  

For smal l ,  sha l low earthquakes i n  c e n t r a l  C a l i f o r n i a ,  Lee and o the rs  
(1972) express t h e  d u r a t i o n  magnitude FMAG a t  a g iven  s t a t i o n  by  t h e  r e l a t i o n  

where T i s  t h e  s i g n a l  d u r a t i o n  i n  seconds from t h e  P-wave onset t o  t h e  p o i n t  
where t he  peak-to-peak t r a c e  ampl i tude on t he  Geotech Model 6585 f i l m  viewer 
f a l l s  below 1 cm and DEL i s  t h e  e p i c e n t r a l  d i s t ance  i n  k i lometers .  

Comparison o f  XMAG and FMAG est imates f rom equat ions ( 1 )  and (2) f o r  77 
Alaskan shocks i n  t h e  depth range 0 t o  150 km and i n  t h e  magnitude range 1.5 
t o  3.5 r e v e a l s  a sys temat ic  l i n e a r  decrease of FMAG r e l a t i v e  t o  XMAG w i t h  
i nc reas ing  f o c a l  depth. To remove t h i s  discrepancy, a l i n e a r  dependence on 
depth i s  added t o  t h e  express ion f o r  FMAG as f o l l ows :  

FMAG = -1.15 + 2.00 log10 T + 0.007 Z + 0.0035 DEL (3 )  

where Z i s  t h e  f o c a l  depth i n  k i lometers .  

The magnitude p r e f e r e n t i  a1 l y  assigned t o  each earthquake i n  t h i s  c a t a l o g  
i s  t h e  FMAG est imate.  The XMAG va lue i s  used o n l y  where no FMAG can be 
determi ned. 
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ANALYSIS OF QUALITY 

Two types of errors enter into the determination of  hypocenters: 
systematic errors 1 irni t ing the accuracy of hypocenters and random errors 
1 imi t ing the precision. Systematic errors ar ise  from an incorrect velocity 
model, misidentification of phases, or systematic timing errors and can be 
evaluated through control led experiments such as locating the coordinates of a 
known explosion. Random errors resu l t  from random timing errors and are 
estimated fo r  each earthquake through the use of standard s t a t i s t i ca l  
techniques. 

For each earthquake, HYPOELL IPSE ca1 cul ates the 1 engt hs and or i ent at  i ons 
of the principal axes of the joint confidence ell ipsoid.  The one-standard- 
deviation confidence ell ipsoid describes the region of space w i t h i n  which one 
i s  68 percent confident that  the hypocenter l i e s ,  assuming that the only 
source of error i s  random reading error.  The ell ipsoid i s  a function of the 
station geometry for  each individual event, the velocity model assumed and the 
standard deviation of the random reading error. The standard deviation 
determined from repeated readings of the same phases by four seismologists i s  
as small as 0.01 t o  0.02 s for  the most impulsive arr ivals  and as large as 
0.10 t o  0.20 s for  emergent arrivals.  The confidence ell ipsoids are computed 
for  a standard deviation of 0.16 s and therefore l ikely overestimate the 68% 
confidence regions. The standard deviation of the residuals for  an individual 
solution i s  not used to  calculate the confidence el l ipsoid because i t  contains 
information not only about random reading errors b u t  also about the 
incompatibility of the velocity model to the data. Thus, the confidence 
ell ipsoid i s  a measure of the precision of the hypocentral solution. In a few 
extreme cases the value calcul ated for one of the ell ipsoid axes becomes very 
1 arge corresponding to  a spatial  direction with very great uncertainty. Fn 
these cases an upperbound length of 25 km i s  tabu1 ated. 

To f u l l y  evaluate the quality of a hypocenter one must consider both the 
confidence el l ipsoid and the root mean square (RMS) residual for the 
solution. The RMS residual re f lec ts  both systematic and random errors,  b u t  
the random errors are typically much sma? ler .  Hence the RMS residual i s  
primarily a measure of the incompati bi 1 i t y  of the velocity model, 
misinterpretation of phases and systematic timing errors.  Interpretation o f  
the RMS residual may depend upon the location of the earthquake. In areas 
where the velocity model i s  incompatible with the real earth, RMS residuals 
could be 1 arge and betray the incompatibility; alternatively,  the RMS 
residuals could be small and not re f lec t  the error in a bad hypocenter. Where 
the velocity model i s  compatible, however, a 1 arge RMS residual would indicate 
probabl e m i  sreadi ngs of phases. 

Other parameters provided by HYPOELLIPSE that are useful in eval uating 
the quality of a hypocentral solution are: G A P ,  the largest azimuthal 
separation between stations measured from the epicenter; D3, the epicentral 
distance of the third closest s ta t ion;  NP, the number of P arrivals used in 
the solution; and NS, the number of S arr ivals  used in the solution. I f  GAP 
exceeds 1800, the earthquake 1 ies outside the network of avail able s ta t ions 
and the solution i s  generally less re l iab le  t h a n  for  events occurring inside 
the network. 



DISCUSSION OF CATALOG 

O r i g i n  t imes, f o c a l  coord ina tes ,  magnitudes and r e 1  a ted  parameters f o r  
1376 earthquakes f rom January-March 1980 are l i s t e d  i n  t h e  Appendix. 
Ep icen te rs  f o r  these  shocks a re  p l o t t e d  i n  F i g u r e  6. I n  F i g u r e  7, o n l y  t h e  
earthquakes w i t h  magnitudes g rea te r  than 3.5 are p l o t t e d .  V e r t i c a l  sec t i ons  
showing t h e  depth d i s t r i b u t i o n  o f  a l l  o f  t h e  shocks a re  presented i n  F igu res  8 
and 9. 

We es t imate  t h a t  t h i s  c a t a l o g  i s  reasonably  complete f o r  shocks l a r g e r  
than  magnitude 3.5 i n  t h e  western, 2.5 i n  t h e  c e n t r a l ,  and 2.0 i n  t h e  eas te rn  
reg ions  o f  t he  area covered by t he  network. The minimum magnitude o f  t he  
l i s t e d  earthquakes ranges from 0.2 f o r  sha l low shocks t o  2.3 f o r  t h e  deeper 
shocks. 

The p r e c i s i o n  of t he  hypocenters o r  t he  r e l a t i v e  accuracy of the  
l o c a t i o n s  o f  ne ighbor ing  events i s  represented by  t h e  conf idence e l  1  i pso ids .  
The p r e c i s i o n  o f  ep icen te rs ,  expressed i n  terms o f  the  maximum axes o f  t he  
p r o j e c t e d  one-standard-devi a t i  on conf idence e l  1  i pso ids  (ERH) , averages 4.3, 
2.2, and 2.3 km, r e s p e c t i v e l y ,  i n  t he  eastern,  c e n t r a l ,  and western p a r t s  of 
t h e  network. S i m i l a r l y ,  t h e  p r e c i s i o n  o f  f o c a l  depth ( E R Z )  averages about 
5.5, 3.4, and 5.4 km, r e s p e c t i v e l y .  The v a r i a t i o n  i n  t h e  p r e c i s i o n  of 
hypocenter de te rmina t ion  across t h e  network i s  s t r o n g l y  i n f  1 uenced by 
d i f ferences i n  t he  s t a t i o n  coverage i n  t he  d i f f e r e n t  reg ions.  

The abso lu te  accuracy o f  t h e  earthquake l o c a t i o n s  i s  d i f f i c u l t  t o  
eva lua te  i n  t h e  absence o f  known explos ions.  Hypocenter b iases equal t o  and 
l a r g e r  t h a n  t h e  dimensions o f  t h e  conf idence e l l i p s o i d s  a re  n o t  u n l i k e l y  f rom 
the  o v e r s i m p l i f i e d  v e l o c i t y  model assumed i n  t h e  p repa ra t i on  of t h i s  ca ta log .  

The dominant f e a t u r e  i n  t h e  d i s t r i b u t i o n  o f  ep i cen te rs  i s  t h e  l a r g e  
number of af tershocks f rom t h e  1979 S t .  E l i a s  earthquake i n  southeastern 
Alaska. A11 o f  t h e  a f te rshocks  were l oca ted  a t  depths l e s s  than  30 km, which 
i s  cons i s ten t  w i t h  t he  depths found f o r  a f te rshocks  i n  t he  e a r l y  p a r t  o f  t he  
sequence (Stephens and others ,  1980). I t  i s  i n t e r e s t i n g  t o  no te  t h a t  t h e  
af tershocks p l o t t e d  here appear t o  form s p a t i  a1 c l u s t e r s  s im i  1  ar t o  those  
observed i n  t h e  e a r l y  p a r t  o f  t h e  sequence. A l l  o f  t h e  a f te rshocks  have 
magnitudes below 3.5, as determined by comparing F igures  6 and 7. However, 
t h e  coda magnitudes f o r  t h e  af tershocks r e p o r t e d  here a re  p robab ly  
sys temat ica l  1  y  1  ow r e l a t i v e  t o  o ther  magnitude sca les,  as discussed by 
Stephens and o thers  (1980). 

The s e i s m i c i t y  throughout  the  remainder o f  the  network does no t  va ry  
s i g n i f i c a n t l y  f rom t h a t  descr ibed f o r  p rev ious  qua r te r s  (Stephens and others ,  
1979; Fogleman, and o thers ,  1978; Lahr, and others ,  1974). A  w e l l - d e f i n e d  
B e n i o f f  zone d ips  t o  t h e  nor thwest  beneath t h e  Cook I n l e t  r e g i o n  (F igu re  9, 
sec t ions  G-J). The depth t o  t h e  t o p  o f  t h i s  zone va r i es  f rom about 50 km 
beneath t h e  western Kenai pen insu la  t o  about 115 beneath t h e  a c t i v e  volcanoes 
west of Cook I n l e t .  The d i p  o f  t he  B e n i o f f  zone appears t o  inc rease  f r om 
nor theas t  t o  southwest, b u t  t h e  depth t o  t h e  se ismic zone beneath t h e  a c t i v e  
volcanoes--Augusti ne, I 1  i amna, Redoubt and $purr - -  i s  n e a r l y  constant  a t  about 
115 km. 

A l l  o f  the  se ismic a c t i v i t y  i n  t he  southern p a r t  o f  the  network eas t  o f  



1460 W occurs a t  depths less  than about 35 km. The number o f  l a r  e r  9 magnitude earthquakes which occur i n  t h e  east  i s  considerably sma l e r  than 
t h a t  i n  the western p a r t  o f  the network (F igure  7) .  Most o f  the seismic 
a c t i v i t y  i n  t h e  eastern p a r t  o f  t h e  network appears t o  be concentrated beneath 
I c y  Bay and nor theast  o f  Kayak Is land.  

The contents of t h e  Appendix may be obta ined i n  forms amenable t o  
computer i n p u t  (punched cards or  magnetic tape) by con tac t i ng  the authors. 
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Figure 9. ver t ical  sections of hypocenters f o r  the  areas indicated i n  
Figure 8. Quaternary volcanoes a r e  plotted a s  t r i ang les  a t  
zero depth.  All distances a re  in kilometers. No ver t ica l  
exaggeration. 
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Cat aloa of Earthauakes 

Earthquakes f rom southern Alaska are l i s t e d  i n  chronological  order. The 
f o l l o w i n g  data are given f o r  each event: 

(1) O r i g i n  t ime i n  Universal  Time (UT): date, hour (HR), minute (MN), 
and second (SEC). To conver t  t o  Alaska Standard Time (AST)  subt rac t  
ten hours. 

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

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

( 4 )  MAG, dura t i on  magnitude (FMAG) o f  t he  earthquake, if ava i lab le ,  
otherwise amp1 i tude magnitude (XMAG, i nd i ca ted  by "a").  

(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 of S a r r i v a l s  used i n  l o c a t i n g  earthquake. 

( 7 )  GAP, 1 argest azimut ha1 separat ion i n  degrees between s ta t i ons .  

(8) 03, ep i cen t ra l  distance i n  k i lometers t o  the  t h i r d  c loses t  s t a t i o n  
t o  t h e  epicenter .  

(9)  RMS, root-mean-square e r r o r  i n  seconds o f  the t r a v e l  t ime res idua l  s: 

RMS = z ( ' i i +  i?ii) / (NP + NS)  
i 

where Rpi and R S  are the observed minus the computed a r r i v a l  
t imes of P- and 3-waves r e s p e c t i v e l y  a t  t h e  i - t h  s ta t i on .  

(10) ERH, l a r g e s t  ho r i zon ta l  dev ia t i on  i n  k i lometers from the hypocenter 
w i t h i n  t h e  one-standard-devi a t i o n  conf idence e l l i p s o i d .  Th is  
q u a n t i t y  i s  a  measure o f  the ep i cen t ra l  p rec i s ion  f o r  an event. 
Values o f  ERH t h a t  exceed 25 km are tabu la ted  as 25 krn. 

P r o j e c t i o n  o f  e l l i p s o i d  
onto h o r i  zonta l  p1 ane: 



(11) ERZ, l a r g e s t  v e r t i c a l  dev ia t i on  i n  k i lometers f rom the hypocenter 
w i t h i n  t h e  one-standard-deviation conf idence e l l i p s o i d .  Th is  
q u a n t i t y  i s  ameasure o f  the depth p rec i s ion  f o r  an event. Values 
o f  ERZ t h a t  exceed 25 km are tabu la ted  as 25 km. 

P r o j e c t  i on o f  e l  1 i psoi  d 
onto , ve r t i ca l  plane: 

ERZ 

(12)  Q, q u a l i t y  o f  t h e  hypocenter. Th is  index i s  a measure of t h e  
p r e c i s i o n  o f  the hypocenter ,(see sec t i on  Ana lys is  o f  Qua1 i t y )  and i s  
ca l cu la ted  f rom ERH and ERZ as f 01 lows: 

Q ERH ERZ 
A - < T 5  - <2.5 

(13) AZ1, DIP1, and SEl are the azimuth i n  degrees (c lockwise from 
nor th) ,  d i p  i n  degrees, and standard e r r o r  i n  .k i lometers o f  t h e  most 
nea r l y  ho r i zon ta l  of the th ree  p r i n c i p a l  axes of the one-standard- 
dev ia t i on  e r r o r  e l l i p s o i d .  Values o f  $ E l  t h a t  exceed 25 km are 
tabu la ted  as 25 km. 

(14) AZ2,  DIP?, and SE2 are def ined as above, b u t  correspond t o  the  
p r i n c i p a l  ax is  o f  in te rmed ia te  dip. 

(15) AZ3, DIP3, and SE3 are  defined as above, b u t  correspond t o  the  most 
n e a r l y  v e r t i  ca l  p r i  n c i  pa1 ax i s  . 

Masni tudes and f e l t  r epo r t s  1 i s t e d  below an event were obta ined from the 
~ r e l  i m i  i a r y  Determi n a t i o n  o f  Epicenters o f  t h e  USGS Na t iona l  Earthquake 
Informat ion Serv ice (NEIS), o r  the  Department o f  Ener y Mines and Resources, 
Canada (EFRC).  The body-wave (mb) and surface-wave ( i s j  magnitudes are those 
determined by the  NEIS. 

A l e t t e r  code a f t e r  the  depth i nd i ca tes  as fo l lows:  

C - So lu t i on  was constra ined based on EbRC source. 
0 - Depth was constra ined by a geophysicist .  
P - So lu t i on  was constra ined based on PDE source. 
W - S t a t i o n  we igh t ing  modi f ied ( f o r  events ou ts ide  o f  network). 
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ORIGIN 
1980 NR HP1 

JAN 5 13 37 
5 18 9 
5 18 23 
5 16 24 

TIME 
SEC 
11. 9 
31. 2 
47. 8 
16. 5 

43.2 

43. 3 
23. 8 
37. 9 
43.3 
59. 9 

29. 6 
30. 8 

59. 7 
14. 8 
17. 5 

38. 3 
52. 6 

14. 3 
56.3 
56. 0 

35. 8 
15. 0 
17, 2 
32. 7 
1. 5 

50.9 
16. 8 
19. 6 
37.3 
6. 5 

34. 6 
48. 3 
36. 7 
37. 0 
54. 3 

43. 5 
9. 8 
25. 3 
49. 4 
39. 4 

36. 5 
51. 6 
16. 4 
1. b 

30. 0 

SOUTHERN ALASKA EARTHOUAI 

LAT N LONG W DEPTH M 6  
DE6 HIN DE6 HIN KH 
62 6.9 147 17.6 30.0 2.1 
59 55.4 140 47.2 1.9 1.0 
59 56. 1 140 47. 1 0. P 0. 9 
39 57.3 140 47. 9 7. 8 2. 2 

2.6 PIL EMRC 
5935.8 14047.3 1.6 0.9 

60 15.9 141 11.7 6.4 1.2 
60 24. 7 143 10.6 24. 3 1. 6 
6016.9 141 10.9 5.7 0.7 
59 55. 5 140 47.2 0.0 0.7 
MI 15.4 14042.5 12.2 1.6 

2 . 3  Ill EHRC 

AES. JAN - MAR 1980 

GAP 
DEG 
207 
200 
191 
133 

i 92 

146 
83 
245 
199 
83 

143 
140 

224 
t B 5  
153 

1% 
62 

131 
159 
120 

151 
163 
137 
166 
129 

207 
1 t9 
64 
70 
154 

147 
185 
175 
1 s  
192 

192 
07 
127 
175 
132 

123 
11 1 
66 

219 
76 

ERH 
Kt4 

2. 2 
2. 6 
2. 5 
1 .6  

3. f 

2. 1 
2. 0 
3. 9 
2. B 
1. 3 

1. 1 
2. 0 

2. 0 
6. 6 
2. 8 

6. 1 
1.3 

1.0 
2. 6 
3. 2 

1. 4 
2. 6 
1.2 
2. 5 
1. 4 

5. 9 
4. 3 
1. 5 
0. 9 
3. 9 

4. 6 
13. 3 
2. B 
2. 3 
22. 1 

1. J 
1.4 
1. 7 
7.2 
I. 0 

1. 1 
1.0 
1. 0 
13. 2 
0. 9 

A 2 3  DIP3 
DEC DEG 
140 77 
10 C3 
1 1  68 
192 46 

10 58 

198 54 
192 59 
I93 51 
10 64 
189 65 

213 75 
294 88 

3 62 
174 64 
3 47 

2 65 
192 63 

205 70 
195 53 
167 83 

304 81 
210 79 
319 56 
282 95 
183 79 

190 69 
213 71 
5 82 

334 81 
200 54 

209 50 
166 70 
205 62 
208 64 
86 53 

21 53 
154 74 
201 53 
223 54 
228 70 

174 49 
128 72 
275 79 

11 53 
23 77 



SOUTHERN ALASKA EARTHGVAKESs JAN 

Ms 

a 
3 
2  
2 
3 

4 
2 
2 
3 
1 

3 
3 
i 
2 
1 

2 
1 
3 
2 
4 

3 
2 
2 
3 
3 

1 
10 
3 
1 
1  

5 

4  
3 
2 
5 

3 
4 
7 
2 
3 

3 
2 
1 
4 
2 

LAT N LONQ U DEPTH PIA6 NP 
DEO H I M  DE6 HIN Kti 
LO 4 .6  13923.7 16.4 0.4 4 
M) 13. 3 141 4. 9 0.6  0. 9 7 
6020.8  141 13.8 4 . 4  1 . 0  8 
60 16.2 14048.4 14.2 0 . b  5 
M1 1B. 1 141 6.9 7 . 7  1 . 2  9 

GAP D3 R M  
DEO A U  SEC 
245 48 0 . 4 1  
144 48 0.25 
155 56 0.  18 
163 74 0. 15 
153 54 0. 12 

A 2 1  DIP1 SEl 
DEG DE6 Ktl 
120 20 1 . 4  
281 0 0. 8 
104 6  1 . 0  
194 1 1  0 .9  
72 14 0.9 

A Z 2  DIP2 
DE6 DEG 
225 36 

11 14 
l i  24 
35 4 1  
335 1 5  

MI 48. 0 139 31. 7 0. 5 1. 8  10 
2. 3 HL EHRC 

60 12.4 14058.3 11.1 1.5 10 
60 14. 4 141 34.L 3.7  1 . 4  10 
59 S 6 . 2  140 51.7 5. 7 1. 6 12 
6012.9 14128.4 3.6 1.6 11 



O R I G I N  T IME 
1980 HR tR SEC 

J A N  10 7 44 21. 3 
10 14 39 7 . 6  

SOUTHERN ALASKA EARTHQUAI 

L A 1  N LONG W DEPTH MAG 
DEC MIN DEG MlN KH 
60 14.6 141 5. 6 7. 2 1 .  1 
60 11.9 141 2 . 3  12.0 2. 1 

2. 8 ML EHRC 
60 12. 4 141 3. 6 9. 3 1.  3 
61 5 1 . 4  1 4 7 2 9 . 0  31 .0  3 . 1  
6 3 2 0 . 4  1 4 7 4 1 . 6  23 .4  2 . 8  

61 19.9  151 24. 4 6 4 . 8  2 . 8  
63 7 . 2  150 4 5 . 6  121.9 3.7 

3.0 rV PHR 
L 0 1 7 . 0  141 3 . 8  4 . 8  1 . 0  
60 1 5 . 5  140 55 .8  14.5 1 . 7  
6 2 3 0 . 1  151 0 . 2  79.6 3 . 4  

2. 7 HL PPlR 

KES, JAN 

NP F1S 

4 2 
1 6  3 

5 2 
24 3 
8 3 

l i  3 
14 6 
lb 4 
26 5  
20 5 

21 L 
20 6 

7 3 
9 6 

21 5 

20 6 

4 2 
15 4 
13 6 
19 12 

7 4 
20 15 
20 6 
3 2 
7 4 

9 4 
1 1  5 
4 4 
4 4 
8 b 

10 5 
2 5  5 
26 4 

9 8 
12 8 

29 10 
4 3 

27 4 
19 b 
24 7 

9 3 
15 2 
11 4 
6 2 
6 3 

- MP 

GAP 
DEC 
150 

b2 

20 1 
154 
147 

196 
174 
82 
59 

145 

72 
131 

1 37 
131 
i 10 

65 

161 
173 
117 
77 

133 
A 2  
91 

t 81 
142 

133 
118 
202 
185 
243 

235 
125 
96 

151 
163 

82 
I58 
106 
192 
6a 

130 
135 
237 
114 
98 

0 

RMS 
SEC 

0.  15 
0. 14 

0 .  16 
0 .  7& 
0. 77 

0 41 
0. 50 
0. 35 
0. 49 
0. 64 

0.  62 
0. 49 

0. 15 
0. 26 
0. 46 

0. 33 

0. 24 
0. 80 
0. 47 
0. 70 

0. 38 
0. 74 
0. 38 
0. 05 
0. 24 

0. 29 
0. 20 
0. 13 
0. 1 2  
0 .  51 

0. 44 
0. 58 
0. 47 

0. 16 
0. 31 

0. 74 
0. 18 
0. 58 
0. 66 
0 .  50 

0. 42 
0. 48 
0. 30 
0. 24 
0. 10 

ERZ Q 
KM 

15. 6 D 
1, 6 A 

4 . 2  B 
1 . 2  A 
9 . 3  C 

a . 4  c 
2 . 2  A 
2. 3 A 
1 . 0  A 
t .  a A 

2.9 8 
8. 8 C 

3 . 2  B 
1 . 6  A 
3 . 9  a 

1 . 6  A 

5 . 0  C 
1 . 7  A 
1 .& A 
1 . 4  A 

2 . 6  B 
1 . 3  A 
1 .2  A 
6. 1 C 
3.  1 B 

2 . 0  A 
1 . 7  A 
5. 1 C 

12 .2  D 
3 . 4  B 

2.0 0 
6. 1 C 
3. i e 

2 . 2  A 
2. 6 0 

1 . 3  A 
4 . 7  C 

10.0 D 
9.s C 
2 . 7  B 

2 .0  A 
2 .  1 A 
1.8 A 
7 . 7  C 
1 . 6  A 

A21 DIPi 
DEC DEC 
88 l a  

303 17 

A Z 3  DIP3 
DEG DEG 
208 57 
187 55 

165 56 
168 67 
295 67 

246 48 
340 58 
333 8 1  
334 67 
83 74 

299 72 
195 63 

211 73 
229 158 
328 58 

177 70 

200 47 
89 59 
306 52 

21 83 

193 64 
57 80 

169 75 
204 74 
2W 68 

181 70 
219 62 
196 69 
174 87 
320 74 

337 61 
216 72 
338 50 

69 73 
359 76 

4 5  87 
9 50 

232 86 
259 76 
183 73 

144 64 
177 70 
183 51 
164 73 
59 78 





ORIGIN TIME 
1980 HR HN SEC 

At4 16 0 42 8. 0 
16 244 6.6 
16 5 56 59.9 
I& 6 45 55.2 
16 6 36 29.9 

SDI 

LAT N 
DE6 MIN 
60 21. 0 
61 27.5 
60 15.5 
61 22.7 
60 15. B 

LO 2.3 
61 25. 6 
60 13. 1 
60 10.4 
&a 10. 5 

60 3.7 
60 I&. 4 
61 34.0 
59 13. 6 
M) 24. 8 

60 1. 5 
60 4.2 
60 55.6 
60 54.2 
LO 15.4 

57 26.3 

bo 0. 1 
60 13. 7 
61 41. 5 
60 4.3 

MI 2. t 
60 5.7 
59 57.0 
61 17. 4 
60 6.3 

60 13. 2 
59 59.5 
60 12, 6 
60 32. 5 
LO 11.9 

60 33. 6 
59 56. 4 
LO 7. 5 
61 33. 1 
60 14.8 

60 33. 8 
61 49. 3 
59 10. 6 
60 16. 4 
59 56. 9 

JTHERN ALA 

LON6 W 
DEC M l N  
141 20.3 
140 43.9 
140 47. 2 
149 47.2 
141 11. 7 

139 6.7 
146 26. 8 
140 51. 4 
140 13.2 
141 10. 3 

147 38.9 
141 14. 8 
146 26.7 
136 13. 1 
140 2 5 . 0  

141 16. 5 
141 45. 3 
146 56.3 
14L 57.7 
140 5 3 . 1  

150 53. 2 

141 9.6 
I40 48. 7 
149 47. 4 
140 11.9 

140 3&. 0 
140 35. 5 
141 37.6 
149 56. 2 
141 7. 2 

141 1.6 
139 21.2 
140 59. 1 
141 3 3 . 7  
140 58. 5 

141 23. 5 
140 48.9 
141 15. 7 
146 29. 0 
140 55. 1 

148 23.7 
149 12. 5 
138 16.9 
140 7.2 
139 47. 5 

SKA EARTHOUAHES. 

DEPTH PIA6 NP 
#n 
10. 8 0. 6 8 
1.0 1.7 4 
8.2 1.4 6 
37.8 1.7 13 
10.3 1.4 10 

15. 1 2. 4 17 
6. 6 1. 3 9 
0. 1.2 4 
8. 1 0. 9 5 
to. 0 1. 1 5 

JAN 

NS 

4 
2 
3 
5 
5 

f 
0 
2 
4 
2 

5 
2 
5 
3 
1 

2 
3 
6 
2 
3 

2 

3 
3 
8 
2 

4 
2 
4 
7 
1 

2 
2 
1 
3 
3 

2 
3 
3 
7 
4 

5 
5 
1 
2  
1 

ERH 
KM 

1. a 
5. 2 
t .  7 
1. 6 
1.4 

10. 6 
0. 9 
5. 3 
2. 4 
20. 0 

1.4 
1.7 
0. 9 
7. 6 
5. 7 

2. 3 
I. 9 
1. 0 
0. 8 
1.0 

15. 0 

9. 0 
1 . 6  
1. 0 
3. 4 

1. B 
3. 5 
t .  4 
1. 1 
2. 4 

1. 7 
15. 0 
15. 9 
1. 5 
5.0 

2. 4 
2. 7 
3. 7 
0. 9 
2. 4 

1.4 
1. 6 

25. 0 
4. 5 
4. 3 

ERZ G 
K H  

2 . 9  8 
5.8 C 
3.0 8 
1.2 A 
2.1 A 

23. i D 
1.4 A 
9.7 C 
1.7 A 
15. 1 D 

1.3 A 
2.6 B 
1. 1 A 
6.9 C 
10.b D 

2 .0  A 
1.6 A 
2. 3  A 
1 . 2  A 
2.0 A 

25.0 D 

2.9 C 
2. 5 A 
2 . 3  A 
2 . 6  B 

2. 1 A 
2.6 B 
1.3 A 
1.4 A 
3.9 B 

3.2 B 
20.1 D 
19.3 D 
4. 5 8 
2.0 C 

6.2 C 
2.7 8 
1. 8 8 
1.4 A 
3.4 B 

2. 1 A 
2. 1 A 
5. 7 D 
3.7 B 
2. 7 8 

A 2 2  D I P 2  
DEG DEG 
92 19 
175 32 
25 25 
66 18 
2i 27 

t20 20 
285 6 
357 14 
196 25 
203 37 

170 42 
96 21 
184 18 
49 42 
34 26 

12 3s 
255 B 
274 8 
274 6 
351 15 

45 30 

108 14 
15 28 
93 5 
326 39 

197 22 
0 31 
10 14 
69 27 

5 24 

46 24 
112 33 
21 38 
1A2 1 
308 1 1  

247 t4 
214 44 
105 25 
203 17 
351 32 

231 19 
262 29 
309 36 
204 38 
40 28 

A Z 3  D I P 3  SE3 
DEG DEO KH 
233 66 3.2 
19 56 6.3 

213 65 3. 2 
236 72 i .  2 
220 62 2.3 



O R I G I N  
1980 HR MN 

JAN 20 9 43 
20 11 31 
20 11 41 
20 13 52  
20 14 7 

TIME 
SEC 

31. 4 
14. 2 
49. 6 

9.  7 
44.2  

37. 1 
13. 8 
33. 1 
24. 8- 
46. 7 

0. 3 
15. 5 
39. 6 
56 .6  
46. 8 

10. 7 
40. 1 
14. 8 

1. 6 
32. b 

12 .6  
26. 6 

7. 3 
41. 4 

26. 7 

57. 8 
46. 0 
56. 5 
46. 1 
55.8  

0. 4 
10. 7 
59.3 
17. 0 
55. 9 

a. 9 
51. B 
51. 3 
28.5 
$4.9 

46. 6 
51. 5 
31. 0 
32. 0 
41. 0 

SW 

LAT Pl 
DE6 HIN 
59 54.2 
60 37. 2 
60 15. 3 
60 13. 0 
63 59. 3 

61 50. 0 
40 17. 5 
60  f 4. b 
60 55. 8 
60 5 4 . 9  

M) 16. a 
60 0 . 2  
60 7. 0 
LO 14. 0 
59 3.8  

60 16. 7 
60 13 .  8 
56 26. 1 
62 39. 7 
60 13 .9  

bO 56 .4  
60 9. 1 
h0 15. 4 
60 7.0  

LO 7 . 6  

60  7 . 9  
59 54. 5 
LO 1 5 . 9  
60 20. 5 
60  33. 5 

60 13. 5 
59 56. 1 
60 7. 7 
61 25. 3 
29 14.3 

61 1 . 4  
61 30.8 
39 54.9 
40 14. 8 
L O  21. 9 

60 14. J 
L O  7 . 3  
60 13.2  
qo 1. 5 
40 13. 7 

JTHERN ALASKA EARTHOUAWES. JAN - HP 
LON6 W DEPTH HAG NP NS GAP 
DE6 M I N  KH DE6 

1 4 0 4 2 . b  14.5 1 .3  4 3 253 
1 4 8 2 3 . 1  2 1 . 3  2.7 24 7 78 
1 4 0 4 0 . 4  12.4 1 .5  & 5 152 
141 1 . 2  12. 6 1. 6 10 4 I t 9  
149 8. 4 30 .0  2. 8 6 2 213 

1 4 9 2 b . 3  39.6 t . 9 2 0  6 65 
1 4 0 5 3 . 8  1 4 . 1  1 . 9  I t  4 114 
140 51 .0  12. 3 1. 7 9 4 135 
141 5 . 7  9.9 1. 9 17 5 bb 

2. 8 UL E M C  
141 5 . 7  0. 6 2. 2 12 4 73 

2. 8 PY- EMRC 

1 4 0 4 4 . 1  9 .9 1 . 0  5 3 l b 6  
140 2h .7  12 .9  1 . 3  4 1 334 
1 4 0 4 9 . 8  14.9 0 . 9  4 4 156 
141 9. 8 15. 1 0. 8 3 2 227 
141 0.  t i .  5 1. 7 10 & 122 

) 

RHS 
SEC 

0.  08 
0. 56 
0.  21 
a. 10 
0. 20 

0. 65 
0. 19 
0. 12 
0. 4& 
0. 32 

0. 15 
0. 40 
0. 18 
0. 25 
0. 90 

0. 18 
0. 23 
0. b8 
0. 61 
0. 29 

0. 27 
0. 35 
0. 12 
0. 23 

0. 20 

0.  14 
0. 48 
0. 22 
0.  53 
0. 22 

0. 03 
0. 42 
0. 05 
0.  36 
0.  12 

0.  1 2  
0.  42 
0. 03 
0. 20 
0. 33 

0. 34 
0. 31 
0. 15 
0. 16 
a. 12 

ERH ERZ O 
KR KP1 

5. 5 2. 8 C 
0 . 9  1 . 4 A  
2 . 1  2 . 6 0  
1 . 5  2 . 0  A 

1b.L 20.4 D 

1. 8 3. 3 8 
z. o a. 9.8 

11.1  2 2 . 3  D 
2 . 9  to. 5 D 
2. 0 3. 3 8 

A21 DIP1 SE1 A 2 2  DIP2 
DE6 DEB KM DEG DEG 
98 6 1 . 2  b 16 

2&1 3 0 . 7  171 5 
88 8 0 . 7  352 32 
95 15 0.  b 356 31 

197 24 1 . 5  94 2 7  





sol 

L A T  N 
M G  M I N  
60 12. 6 
61 31.  6 
60 21. 4 
&O 5 1 . 2  
bO 24. 2 

61 52. 7 
60 15.1  
59 22. B 
60 16. 3 
60 17. 5 

60 9. 8 
60 31. 0 
LO 2 . 8  
60 15. 4 
59 5 8 . 7  

60 18. I  
40 14.8  
M1 15. 4 
L O  17. 9 
M) 17. 1 

60  16. 9 
42 5. 8 
M) 11.7 
41 44.7 
LO 17.0 

40 14.9 
&2 37 .1  
LO 6. 3 
60 32. 3 

# 27. S 

61 1 8 . 4  
60  17. 4 
40 14.7 
&1 23.8 
LO 42. 8 

40 15.6 

LO 16. 5 

61 1. 9 
61 33. 7 
60 13. 3 

61 34.1 

61 37. 1 
40 18.2  
&1 29. 4 
6 1  7 . 3  

JTHERN ALASKA EARTHOUAHES, JAN - UP 1 

RMS 
SEC 

0.  ia 
0. 25 
0. 24 
0. 45 
0. 24 

0. 47 
0. 32 
0 12 
0. 09 
0. 17 

0. 25 
0. 15 
O. 18 
0. ii 
0. 36 

0.  11 
0. 10 
0. 12 
0. 21 
0. 11 

0. 19 
0.  40 
0. 07 
0. 62 
0.  12 

0. 19 
0. 53 
0. 10 
0. 29 

0. 54 

0. 58 
0. 08 
0. 21 
0. 63 
0.  44 

0. 26 

0. 37 

0.  34 
0.  22 
0. 05 

0 .74  

0.  78 
0. 18 
0.  17 
0. 27 

ORIGIN 
1980 HR MN 

JAN 27 11 B 
27 13 3 
27 13 8 
27 13 8 
27 I 4  14 

T I M  
SEC 

59. 0 
6. 2 

18. 8 
53. 5 

4 ,  0 

1. 1 
47. 3 
36. 5 
46. 4 

2. 1 

56. 9 
56. 3 

1. 8 
28. 5 

6. B 

17.6 
39. b 
11.9  
13. 0 
33 .2  

40. 9 
28. t 
3&. 2 
32. 4 
37. 7 

50. 5 
51. 9 
4. 0 

45. 7 

35. 2 

41. A 
14. 9 
5 . 7  

44. 4 
44. 2 

35. 1 

54. a 

20. 1 
9. 1 

18. 6 

46. 8 

16. 5 
41. 4 
12. 7 
53. B 

LON6 U DEPTH HAG NP NS GAP 
DEG MTN KM DE6 

1 3 9 3 5 . 3  13 .1  0 . 8  3 3 330 
149 5 8 . 2  47 .7  1 . 8  13 6 78 
141 13. 3 13. 9 1. 4 9 2 122 
144 4 9 . 6  22 .3  1 . 6  19 9 102 
141 8. 8 1 .  6 1. 3 6 2 145 

ERH ERZ O 
HH KM 

20.3 14.2  D 
1 . 6  2 . 4 A  
1 . 6  3 . 1  3 
1. 1 1 . 3  A 
2. 7 4. 4 8 

A21 DIP1 SE1 
DEG DEG KR 
153 31 4 .  0 
243 15 1. 1 
322 1 0.9 
270 10 0 . 6  
324 6 1 . 0  

A22 DIP2 
DE6 DEG 
2&7 34 
148 19 
52 17 

179 10 
57 25 

271 28 
328 23 
152 14 
322 21 
29 31 

186' 4 0  
44 6 

205 37 
49 33 

206 8 

173 17 
61 33 
52 19 
56 22 
15 16 

57 23 
76 41 
56 38 

241 17 
7 24 

21 35 
85 4 

200 35 
359 41 

353 10 

195 11 
347 15 

0 14 
271 b 
172 30 

27 8 

54 20 

219 4 
11 I 6  

347 31 

33 20 

50 21 
344 14 
193 31 
350 2 

A23 D I P 3  
DEG M G  

32 40 
9 6 5  

229 73 
45 7A 

221 64 

9b 62  
194 59 
298 73 
165 67 
187 57 

359 50 
184 62 
354 49 
214 56 

46 81 

329 72 
199 49 
185 63 
228 68 
221 72 

223 66 
230 44 
105 48 

44 69 
200 45 

292 55 
251 86 
341 48 
136 40 

209 7B 

49 77 
200 72 
171 76 
57 83 
21 57 

162 79 

207 67 

12 85 
210 73 
2 iB  47 

171 64 

1B1 60 
160 76 

19 59 
197 88 



O R I G I N  T I E  
1980 HR FIN SEC 

A N  31 14 32 5 6 . b  
31 14 34 59. 5 
31 17 36 5 8 . 4  
31 19 32 24 .3  
31 19 58 24. 1 

31 21 27 34. 5 
FEB 1 5 18 5 4 . 2  

1 5 54 5 3 . 0  
1 4 34 1 9 . 4  
1 7 37 59 .3  

SOUTHERN ALASKA EARTHQUA 

LAT N LON6 U DEPTH MAG 
D E Q M I N  D E 6 H X N  KM 
62 37. 1 149 36. 0 13. 0 2. 5 
60 9 . 6  145 8 . 4  34 .5  1.9 
41 37. 9 149 2L. 2 36. 5 1. 3 
61 44.6 1 4 9 4 3 . 5  1 6 . 6  1 . 2  
41 38.3 143 33.8 4. 2 1. 6 

W 17. 2 140 23 .5  17 .0  2. 0 
6t  44. 5 149 46. 1 40. 2 1 .  8 
60 9 .4  141 24. 5 8. 3 2. 7 

3. 5 PI1 P M  3. 4 ML EURC 
60 33 .4  150 14.8 40.1  1 . 4  
57 20 .0  155 2 5 . 0  75. OP 4. 5 

62 49. 1 148 LO. 7 5 . 9  2 . 2  
59 55. 0 138 53. 6 29. 3 1. 0 
6 0 2 2 . 0  141 16.4 14 .3  1 . 7  
6 0 3 5 . 4  151 13.1 5 2 . 6  1 . 4  
60 l B . 8  140 4 4 . 2  1 5 . 0  1 . 0  

IKES. JAN 

NP NS 

14 6 
16 3 
9 6 
5 4 
5 4 

6 4 
14 6 
3 2 
7 3 
7 5 

19 3 
l i  4 
7 3 

13 2 
21  4 

9 4 
5 2 
6 3 

28 2 
20 1 

6 1 
15 3 
2 0  3 

9 4 
10 1 

a0 3 
8 4 

10 4 
b 5 
7 2 

1b 3 
3 2 
9 2 
B 5 
3 2 

18 8 
20 7 
18 & 
22 4  

4  2 

16 8 
8 5 

21 5 

12 6 
10 2 

- MAR 1980 

GAP D3 RMS 
DEG KU SEC 
145 117 0 . 4 9  
179 76 0. 40 
176 44 0. 55 
193 56 0.24 
233 94 0. 50 

ERH 
KH 

4. 2 
2. 4 
1 .  4 
1, h 
3. 3 

4 .  5 
0. 8 
3. 9 
1 .  7 
1 . 7  

1 . 2  
1 . 6  
1 .  8 
2. 1 
0. 9 

1 . 4  
1, 6 
4. 7 
2. 7 
2. 6 

3. 2 
1. 7  
1 .  4 

3.  3 
21. 4 

1 .  1 
2. 1 
2. 4 
1 . 6  
3. 3 

4. 8 
1 2 .  5 

1 .  2 
2. 5 

12. 7  

1 . 9  
0. 9 
3. 3 
t .  0 
4. 6 

1. 1 
2. i 
1 . 4  

1 .  5 
1 .  3 

ERZ Q 
KM 

3 . 4  n 
1 . 3  A 
1 . 3  A 
3 . 0  B 
A . 8  C 

5 . 5  C 
2 . 0  A 
6 . 5  C 
2 . 9  8 
4. 4 B 

t . 6  A 
4 . 9  8 
3 . 8  B 
1 .9  A 
1 . 2  A 

2.3 A 
5 . 8  C 
3. 3 C 
2. s 8 
4 . 5  0 

4 . 9  B 
2 . 4  A 
2 . 4  A 

3 . 6  5 
24. 3 D 

1 . 4  A 
4 . 9  B 
2 . 3  A 
4. 1 B 
4 . 3  B 

3 . 3  8 
23.2 D 

3 . 0  8 
7 . 0  C 
21. 6 D 

3. 0 B 
1 . 3  A 
2 . 5  8 
1. t A 
4 . 0  B 

2 . 8  B 
2.7 B 
2. 0  A 

1 . 4  A 
2 . 4  A 

A21 Q I P l  
DE6 DEG 
267 31 
203 2 
293 15 

10 1 
10 12 

A 2 2  DIP2 
DEG DEG 
154 33 
293 9 

31 29 
280 2 
103 17 

20 37 
343 11 

6 27 
346 19 
313 15 

16 14 
191 4 
83 15 
55 39 

359 1 

32 23 
174 9 
116 35 
141 34 
35 14 

35 29 
186 & 
23 26 

0 42 
45 22 

8 20 
7 7 

242 22 
355 12 

25 36 

274 35 
46 22 
77 8 
97 3 
3 30 

197 1 3  
348 1 1  
275 24 
17CI 13 
19 38 

156 8 
40 33 
22 32 

e 35  
76 17 

A 2 3  DIP3 S E 3  
DEC DEG KPI 
2 41 3. 4 

101 81 1 .  3  
179 57 1 . 2  
127 88 3 . 0  
246 69 7 . 3  



ORIGIN 
1980 HR MN 

FEB 3 16 7 
3 i e  s 
3 20 40 

TI* 
SEC 
43. 0 
27. 4 
14. 4  

30. 4 
7. e 

29. 6 
11. 4 
5 4 . 0  

29. 6 
13. 4 

0. 6 
5. 1 

45. 6 

49. 3 
f B .  4 

55. 9 
21. 4 
24. B 

0 . 3  
50 .9  

19. 9 
40. 6 
42. 8 
18. 6 
43. 5 

45. 9 
2. 2 

27. 9 

57. 3 
4 .  9 

36. 3 
23. B 
1 5 .  8 
15. B 
31. 3 

24. 6 
17. 1 
56. 0 
21. 7 
21. S 

43. 4 
36. 3 
18. 0 
54. 3 
0 . 9  

SOUTHERN ALASKA EARTHQUAKES, JAN 

LAT N LONG W 
D E G H l N  D E O H I N  
60 12. 4 141 1. 6 
63 49 1 148 54. 5 
h4 3CI.B 149 1 8 . 4  

3. 0 H i  PMR 
59 56. 2 139 20. 8 
60 37. 5 141 41. 9 

DEPM MAD NP NS 
KM 
8 . 1  1 . 2  7 2 

9 2 . 4  3 . 7  13 3 
35.7 3 . 8  7 1 

FELT [I1 
14. 1 1. 6 5 1 
26.0 1 . 1  3 2 

6 0 1 1 . 3  1 4 1 2 4 . 2  5 . 1  1 . 5  9 2 
6 0 4 8 . 5  1 4 9 3 3 . 2  40 .4  1 . 4  9 5 
60 19. 4 140 21. 4 15.  9 2. 2 16 6 

2. 8 ML EMRC 
60 4 . 1  1 4 0 4 1 . 4  8 . 4  1.7 B 3 
6 0  1.6 1 4 0 4 3 . 9  10.9 1.4 6 3 

62 3.6 1 4 9 4 7 . 5  4 0 . 1  1 . 8  B 7 
60 16. 2 141 2 . 0  9. 1 1. 6 8 3 
60 15. 8 140 13. 0 13. 3 2 1 14 5 

2 .  5 ML EMRC 
61 38. 6 150 30. 6 45. 3 2. 7 21 5 
63 16. 3 149 26.9 94. 2 3. 6 23 2 

CAP D3 RMS 
DEG KM SEC 
121 82 0. 12 
171 236 0. 50 
225 317 0. 06 

[ 1)  AT NENANA 
207 bO 0. 32 
170 70 0 . 1 1  

ERH 
KM 

3 6 
8. 6 
25. 0 

5. 1 
7. 2 

1.2 
1. b 
1 6  

4 . 2  
3. 1 

3. 4 
1. 6 
1. 7 

1. 5 
3. 6 

1 . 6  
29. 1 
4. 6 
2. 6 
2. 3 

2. 2 
2. 4 
4. 6 
2. 4 
1. 8 

1 . 5  
3. 5 
1.5 

9 . 2  
2. 6 

1 . 9  
12. i 

1 .5  
2. I 

15. 4  

4. 6 
1. 0 
2. 2 
1. 6 
1. 5 

20. 5 
2. 0 
L. 7 
1. 6 
f .  0 

ERZ G 
KM 

4 . 4  3 
20. 1 D 
22 .4  D 

2 . 3  C 
24. 2 D 

2 .& B 
3. 0 0 
3.3 3 

3.2 l3 
2.1 I3 

4 . 7  B 
2 . 8  3 
3. 1 B 

3 . 2  B 
20. 6 D 

2 . 2  A 
1 6 . 3  D 
3. 1 I3 
3 . 9  8 
4. 1 B 

7.B C 
i . 5  A 
4. 1 B 
1. 3 A 
4. 3 B 

2 .4  A 
1 1 . 5  D 
2. 3 A 

2 .4  C 
3. 5 B 

1. 5 A 
2 2 . 1  D 

3 . 0  a 
2 . 4  A 

20. 1 D 

4 . 9  8 
2 . 9  0 
3 . 5  B 
3.0 B 
2.2 A 

15. 5 0 
3.8 B 

2 4 . 2  1) 
2. 5 A 
1. 6 A 

A21 DIP1 SEl 
DEB DE6 KM 

97 17 1 . 3  
287 3 8. 5 
219 27 5 . 3  

A22 
DEG 
355 
196 
326 

225 
244 

352 
306 

47 

207 
202 

357 
64 
31  

197 
111 

329 
32  1 
21 1 
265 
172 

75 
81  

138 
79 
49 

32 
0 

53 

224 
26 

223 
51 
75 

325 
326 

83 
190 
359 
78 

167 

1 02 
63 

259 
44 

208 

DIP2 
DEG 
34 
1 i 
30 

12 
14 

14 
16 
19 

34 
22 

32 
21 
23 

15 
3 

29 
35 
3 1 
3 
6 

5 
24 
36 
44 
14 

21 
7 

23 

1 1 
33 

35 
26 
17 
34 
31  

37 
4 

13 
17 
22 

3& 
3 

14 
27 
24 

AZ3 DIP3 SE3 
DE6 DEG Kt4 
209 51 5 . 5  

32 79 20. 5 
9 5  48 25. 0 





O R I G I N  TIME 
1980 HR MN SEC 

FEB 9 2 5 8  7. 0 
3.8 HB 

9 9 10 4 . 3  
9 11 14 11 .0  
9 12 27 3 9 . 5  
? 19 47 41 .6  

SOL 

LAT N 
DEG H I M  
53 8. 8 

60 1 . 9  
40 50.0 
&o 11.9 
60 2. 7 

61 45.2 
59 21 .5  
60 2 . 2  
61 1. 8 
40 21. 4 

&1 I&.  1 

61 23. 0 
41 16 .6  
b i  2 2 . 5  
60 14. 1 

59 5 0 . 5  
60 21. 4 
&O 17.4 
40 18. 0 
59 27. 1 

A0 9. & 
61 47. 7 
41 34. 1 
M) 16.2 
40 7. 1 

60 16.8 
61 3 4 . 7  
60 31.2 
60 31. 9 
60 32. 8 

60 16 .8  
60 15.6 
6 i  27. 6 
60 15. 7 
62 40. 9 

60 5 . 0  
61 18. 6 
63 40. 1 
LO 17. t 
41 0. 0 

40 12. 9 
61 49. 1 
bO 14. 2 
62 18.3  
61 la. 3 

JTHERN ALASKA EARTHQUAKES. JAN - HAR 198( 

LONG W DEPTH MAG NP NS 6AP D3 
DE6 MIN KM DEG KM 

152 3 . 8  77.6 3.3 18 3 $34 158 

141 0 . 6  0 . 4  1 . 4  10 4 It8 80 
149 25. B 37. 7 1. 6 19 11 158 58 
14944 .B 42.8 1 . 6  B 7 123 37 
141 5. 2 10. 0 1. 5 9 4 123 77 
137 0.9 15.0  1 .7  6 3 178 327 

2 . 4  PU. EHRC 

3 

RHS 
SEC 

0. 43 

0.  07 
0.  21 
0.  28 
0.  4 1  

0. 41 
0. Oh 
0. 40 
0. 3L 
0. 16 

0. 57 

0. 50 
0 .  51 
0. 21 
0. 22 

0.  &8 
0. 39 
0. 17 
0. 15 
0. 42  

0.  39 
0.34 
0. 28 
O ,  l a  
0. 67 

0. 07 
0. 32 
0.39 
0. 39 
0. 14 

0. 29 
0. 17 
0. 20 
0. 06 
0. 52 

0. iL 
0. 42 
0. 57 
0. 39 
0. &5 

0 25 
0. 74 
0. 28 
0. 59 
0. 63 

ERH ERZ Q 
Ktl KH 

2. 6 7. 7 C 

A 2 1  DIP1 SE1 
DE6 DEG Kt4 

25 6 1 . 4  

A 2 2  D I P 2  
DEG DE6 
116 12 

I 1  33 
352 9 

16 39 
358 37 

98 8 
187 33 
148 3b 
331 B 

43 6 

145 15 

278 5 
275 10 

8 3  4 
79 27 

a 35 
47 11 
90 23 
88 34 

152 5 

30 23 
93 3 5  

184 44 
40 18 

207 36 

24 21 
159 12 
70 32 
71 33 

266 7 

334 7 
7 21 

136 24 
24 16 

233 26 

215 27 
154 4 
205 2 

26 9 
152 10 

10 26 
273 f9 

1 15 
338 9 
332 6 

SE2 AZ3 D I P 3  
KM DE6 DEG 

2 . 0  269 77 







ORIGIN TIME 
1980 M PIN SEC 

FEB 20 t 7 24. 5 
20 2 3 28. 5 
20 3 1 1  28.2 
20 5 57 20.9 
20 6 22 5.9 

SO4 

LAT N 
DEG IIIM 
h0 18. 1 
6 0  8. 0 
L1 45.5 
60 29. 5 
m 0.  6 

60 19. t 
61 24.2 
60 15. 3 
60 19. 8 
LO 40. 7 

# 21.4 
60 12. L 
59 49. 8 
60 7.7 
59 57. 5 

57 7.1 

A0 1.2 
63 11.3 
60 5.1 
60 52. 9 

59 47. A 
LO 15. 7 
A0 19. 3 
60 4. 3 
60 12. 1 

63 11. 9 
A 0  17. 9 
Ll 46. 5 
62 56. 1 
M) 25. 8 

61 44.7 
61 16 2 
61 16. 4 
60 31. 5 
61 43. 3 

b1 42. 0 
60 4. 6 

60 29. 9 
61 39.2 
62 26. 2 

59 57.2 
61 53. 2 
&O 16. 1 
&2 12.9 
60 35. 7 

JTHERN ALASKA EARTHOUAKES, JAN - HAR 1980 

LON6 W DEPTH MhB M? NS GAP 
DE6 MIN KM DEG 
14046.3 4.7 1.2 6 2 168 
141 5. 8 8. 2 1. 3 4 1 138 
149 40.5 7.8 1 . 4  7 3 lb1 
148 32. 4 22. 4 2. 9 25 2 142 
14043.0 12.2 1.3 6 1 154 

149 39.5 6.4 1. 3 12 4 153 
13926.8 7.0 t.2 4 2 287 

UNUSUALLY L O  
14060.0 5 . 6  1.0a 5 1 180 
14944 1 45.7 1.4 6 5 208 
149 47.0 42.6 2.0 12 b 220 

D3 
nn 
74 
100 

58 
66 
A1 

72 
77 
108 
7t 
64 

9 b 
90 

1 1  1 
A2 
43 

317 

115 
172 
129 
125 

45 
100 
72 
50 
92 

173 
80 
57 
166 
95 

74 
43 
31 
64 
54 

51 
52 

M FRE 
97 
73 
103 

7 5  
50 
73 
95 
51 

Rns ERH 
SEC KM 

0.  10 2. 0 
0.12 16.1 
0.67 1.1 
0.46 1.3 
0. 35 5. 8 

ERZ O A21 DIP1 SE1 
HR DEG DEG KM 

5 . 1  C 320 9 1.3 
iO.5D 114 la 1.7 
1.2 A 69 8 O . B  
1.9 A 161 7 1. 3 
3 . 5 C  112 17 0.7 

1 . 3  A 270 20 0.7 
3. 9 B 14 22 3. 3 

.AC I A L  RELATED EVENT? 
12.4 Ki 328 2 1.3 

1 . 9 A  267 5 1.2 
15.8 D 9 8  5 1. 4 

A Z 2  DIP2 
DEG DEG 
53 17 
216 33 
163 28 
252 9 
212 28 

69 15 
179 4 
20 18 
331 13 
25 17 

73 36 
13 18 

354 6 
t O  27 
55 38 

223 5 

73, 8 
353 7 
332 31 
145 30 

22 18 
29 33 
84 15 
305 33 
267 37 

257 17 
10 1A 
160 29 
114 2 
37 21 

48 19 
173 22 
350 3 
60 13 
265 17 

162 40 
114 24 

59 29 
177 6 
8 5 

60 7 
261 22 
13 25 

250 20 
335 22 

AZ3 DIP3 SE3 
DEC DE6 KM 
203 71 5 . 4  
0 51 1.3 

324 61 1.2 
34 79 1.9 
355 56 2. 1 



ORIGIN 
1980 HA MN 

F f B  22 14 43 
22 16 54 
22 19 51 

T I  HE 
SEC 

36. 7 
44. 0 
38. 8 

49. 9 
9. 0 

50 9 
11 .4  
19. 2 
29. 6 
20. 6 

5. 4 
49. 2  
22. 3 
7. 7 

28. 3 

39. 6 
49. 2 
34. 7 
57. 4 
46. 3 

33. 4 
21. 4 
48. 5 
10 .5  
31. 7 

5. 8 
29. 8 
43. 3 
55.  6 
17. 2  

0. 5 
14 .0  
6. 6 

19. 7 
18. 3 

47 .8  
59. 2 
48. 5 
27. 1 
54. 7 

12. 9 
12. 2 
48. 3 
20. 2 

4. 0 

SOUTHERN ALASKA EARTHQUAI 

LAT N LONG W DEPTH MAG 
DECMIN DEGHIN KH 
6 0 1 7 . 7  1 4 0 4 5 . 7  0 . 4  0 . 7  
62 30. 5 147 49. 7 41. 3 2. 8 
LO 16. 6 140 47. 3 16. 5 1. 8 

2. 6 tlL EHRC 
60 57. 0 149 56. 9 40. 9 1. 6 
60 15. 3 141 11. 2 11. 7 0. 9 

JAN - MAR 1980 

NS GAP D3 RHS 
DEG KN SEC 

2 168 103 0 . 4 6  
4 117 97 0. 56 
7 b2 67 0. 18 

ERZ Q 
KM 

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

2. 4 A 
3. 4 0 

1 . 9  A 
1, 1 A 
6 . 7  C 
2 . 2  A 
3 . 0  3 

5 .  9 C 
2 . 4  A 
L. 4 C 
1 .9  A 
1. 8 A 

3. 1 0 
1 . 9  A 
2 . 3  3 
3 . 3  B 
2 . 8  B 

I .  9 A 
9 . 0  C 
5 .4  C 
4 .4  B 
3.8 8 

5 . 8  C 
7 . 3  C 
7 .3  C 
1 .7  A 
3 . 4  C 

4. 4 B 
25. 0 D 

1 . 4  A 
1 . 0  A 
1 . 6  B 

3.4  8 
5. t C 
1. 7 B 
3 . 6  B 
3 . 2  B 

3.3  8 
2. 4 A 
2 . 6  I3 
2 . 8  B 
2 . 0  A 

A Z 1  DIP1 
UEG DEG 

7& B 
91 1 

319 1 

A22 D I P 2  
DEG DEG 
344 15 

1 i 
49 25 

351 11 
6 2  34 

174 31 
109 16 
357 b 
285 16 

91 39 

33 26 
49 24 
43 25 
72 I &  

173 32 

43 33 
354 36 
240 30 
82 33 
47 34 

187 29 
72 34 
60 30 

5 30 
165 16 

A23 DIP3 SE3 
DEG DEG KM 
I93 73 6. 5 
22& 89 10. 4 
227 65 2 .9  





SOUTHERN ALASKA EARTHQUAKES, J A N  - MAR 1980 

D R I C l N  TIME 
1960 HR MN SEC 

FEB 27 22 59 41. 0 
272354 1.4 
28 1 0 47. 1 
28 4 23 58 0 
28 5 41 33.3 

L A T  N LON6 W DEPTH HAG NP NS GAP D3 RMS 
M G M I N  D E G M I N  KH DE6 K M  SEC 
61 28. 3 150 7. 2 43. 4 1 .  2 1 1  10 121 89 0. 35 
bl 15.3 14A 15.2 22.1 1.B 14 5 95 32 0.62 
61 23.7 149 47.6 4 0 . 1  1.6 13 6 67 42 0.34 
5828.9 13644.7 15.0 2 . 3  3 2 35b 233 0.43 
61 15. 1 147 19. 9 21. 5 1. 4 t7 7 1 1 1  47 0. 50  

EAH ERZ i4 
K f l  Kt4 
1.2 3 . 2 0  
1.3 1.9 A 
1 . 1  2.1 A 

25. O 20. 9 D 
0. 9 1. & A 

A Z i  DIP1 SEl 
DEG DEC W?l 
280 1 0.7 
250 7 0. 8 
251 7 0. 9 
42 1 25. 0 
288 7 0 . 5  

A 2 2  D I P 2  
DEG DEG 
190 9 
342 20 
160 14 
312 40 
197 8 

347 39 
97 23 
119 22 
171 12 
42 19 

10 30 
61 30 
43 37 
333 16 
19 2 

222 23 
14 35 

203 37 
263 35 
185 31 

332 13 
292 35 

337 25 
f &  14 

207 35 

44 31 
21 24 
196 14 

1 22 
4 25 

189 5 
193 28 
15 39 
117 29 
161 22 

73 7 

185 9 
204 38 
217 39 
200 27 

337 8 
26 35 
158 4 

195 14 
38 22 

A23 DIP3 SE3 
DE6 DE6 K t l  
16 81 3. 3 
142 69 2. 0 
7 74 2.1 

133 50 25.0 
59 79 1.6 

29 14 34 20. 1 
29 18 45 56.6 

MAR 1 2 36 8.7 

60  18.3 141 17.0 9 . 8  1 . 8  1 1  3 115 6B O . I d  
63 18.8 15022.5 112.1 3 . 4  16 4 280 198 0 37 
59 37.8 151 20.6 20.2 3.6 23 1 13-4 117 0.72 

4. 3 PIL PMR FELT t l V )  AT HOMER 
61 28. 4 149 39. 0 47. 0  1.  9 6 6 129 82 0. 24 
bO 8.9 141 1.6 11.9 1 . 5  52 7 11& 57 0.21 





O R I G I N  T I M E  
1980 HR MN SEC 

MAR 4 1 16 38 .3  
4 2 54 52. 3 
4 a 17 45.3 
4 9 4 48. 3 
4 12 38 2.4 

S O \  

LAT N 
DEG HlN 
60 10. 6 
&3 7.5 
&O 1b. 3 
bt 39.7 
61 39. 3 

61 a. 7 
58 23. 7 
60 11.2 
60 14. 6 
60 7. 7 

60 15.6 
60 15. b 
60 15. 3 
60 19.0 
60 18. 4 

59 12. 5 
MI 35.7 
61 55. 8 
& I  24. 0 
62 18.8 

A1 55. 7 
60 23. 3 
60 23.3 
60 11.6 

MI 31. 0 

&O 39.3 
61 18.9 
60 11.3 
60 11.3 
&O 12.6 

61 1.2 
60 18. 0 
40 1 2 . 0  
62 3. & 
60 14. 7 

60 9. 6 
60 28.0 
b2 9. 2 
61 51. 9 
60 25.4 

LO 12.5 

60 36. 6 
59 46. * 
60 14. 5 
60 1 3  1 

lTHERN ALASKA EARTHQUA# 

LON6 U DEPTH MAG 
D E 6 M I M  KM 
139 55.7 28.3 0.6 
150 28. 5 121. 8 3. 7 
141 15.2 0.4 0.9 
148 28. 6 2B. 6 2. 2 
14957.8 54.7 1.7 

147 5. 8 40. 5 2. 2 
141 16. 3 11. 7 1.4 
141 17. 1 13. 3 1. 5 
141 4.2 11.2 3.1 

3.9 PPL EMRC 
14931.9 38.5 2.5 

141 0. 3 9. 8 1. 9 
2. 4 HL EMRC 

t41 45. 9 16. 1 1. 1 
153 11. 4 106. 5 3. 2 

140 48. 1 11. 0 1.0 
140 38 5 22 .4  2 . 1  

2.  b ML EMRC 

(ES,  JAN 

W NS 

4 2 
24 8 
6 3 

11 b 
t4 9 

12 6 
16 1 
3 1 
13 4 
16 5 

13 5 
14 4 
7 3 
12 10 
10 2 

6 3 
19 9 
25 4 
10 6 
19 16 

19 1 1  
10 7 
1 1  7 
19 5 

14 9 

24 8 
11 8 
16 6 
16 7 
13 6 

18 3 
8 5 
6 4 
13 7 
7 4 

6 4 
I& 2 
18 2 
26 3 

7 3 

20 6 

5 4 
20 2 

5 3 
20 9 

- MAR 

GAP 
DE6 
245 
128 
115 
250 
95 

197 
207 
141 
120 
214 

131 
143 
140 
165 
117 

i 38 
151 
179 
99 
219 

196 
121 
120 
118 

150 

67 
104 
113 
114 
123 

87 
169 
134 
183 
129 

120 
182 
199 
151 
199 

63 

119 
90 

149 
39 

0 

RMS 
SEC 
0. 19 
0. 43 
0. 27 
0. 62 
0. 39 

0. 25 
0. 51 
0. 03 
0. 43 
0.45 

0.  18 
0. 13 
0. 10 
0. 33 
0. 76 

0.  77 
0.  66 
0. 4 0  
0.  45 
0. 50 

0. 73 
0. 33 
0. 3& 
0. 19 

0. 41 

0. 44 
0. 24 
0. 42 
0. 48 
0.  I 9  

0. 33 
0. 54 
0. I* 
0. 36 
0. 19 

0. 37 
0. 48 
0. 60 
0. 64 
0. 30 

0. 35 

0. 15 
0. 34 

0. 16 
0. 27 

ERH E R Z  G 
K M  KH 

7 .  9 2. 1 C 
3 . A  12.1 D 
1 .  5 4. L B 
3 1  2 . 0 8  
1.0 2 . 8 B  

A Z 1  D I P 1  SEI A Z 2  D I P 2  
DEG DED KM DEG DEG 
28 4 8.0 119 f2 
137 2 3.6 47 7 
241 4 i . 1  332 15 
315 3 2.2 224 17 
285 2 0.7 194 & 

SE2 
KM 

1. 3 
3 f 
I). B 
3. 2 
1. 0 

2. 0 
1. 9 
1. & 
0. 7 
1.7 

1. 1 
1.0 
1.3 
1. 0 
1. a 

2. 9 
1. 4 
2. 0 
0. B 
1 .  5 

2. 0 
1. a 
1. 0 
0.  9 

2. 5 

0. L 
1.. 3 
1. 1 
1. 0 
1.2 

0. 7 
1.7 
1.3 
1 . 2  
1.3 

1. 5 
0. 8 
2.7 
1.2 
2. 1 

0. B 

1, 1 
1.5 

1.2 
0. 9 

A Z 3  DIP3 
DEG DEG 
280 77 
243 83 
136 74 
53 73 
33 84 

15 79 
203 80 
204 62 
184 75 
17 64 

193 73 
215 69 
214 60 
215 80 
236 62 

317 72 
346 &7 
352 73 
3 63 
8b 50 

0 49 
239 82 
225 83 
201 60 

324 42 

83 74 
158 86 
199 62 
193 64 
205 54 

103 80 
203 7f 
206 51 
288 74 
102 52 

189 50 
36 66 
18 55 
147 62 
207 69 

203 63 

20 85 
2 t B  81 

211 62 
201 67 









O R I G I N  
1980 HR PIN 

MAR 15 0 32 
15 1 48 
15 3 23 
15 4 52 
15 8 18 

TIME 
SEC 

22. 4 
5 . 0  
&. 5 
27. 3 
51. 3 

41. 7 
7. 6 
49. 9 
13. 4 
48. 0 

45. 8 
40. 5 
52 3 
58. 3 
27. 5 

23. 2 
26. 3 
2. 5 
17. 5 
49. 0 

41. 2 

30. 6 
45. 0 
22.2 

39. 9 

44.9 
55. 0 
4. 9 
8. 7 
32. 1 

10.0 
5. e 
53. 4 
5. S 
22. 6 

1. 9 

2. 8 
44. 8 
48. 0 
1. 8 

12. 3 
58. 8 
59. 8 
4&. 9 
37. 1 

SOUTHERN ALASKA EARTHGUAKES, JAN - MAR 1981 

LAT N 
DEG M I N  
61 51. 7 
60 3.7 
60 10.9 
60 5. 9 
6i 25. 8 

61 49. 3 
L1 2.7 
60 3. 7 
61 49. 0 
62 1.2 

62 3. 1 
59 45.8 
59 58. 0 
60 31. 5 
61 29 . 1  

60 15. 6 
60 8.6 
61 2.6 
60 15. 4 
61 18. 9 

LO 16.9 

60 15. 4 
60 38. 5 
63 21. 4 

3. 
LO 7.2 

60 25. 5 
LO 1s. 3 
60 26. 3 
bQ 28. 1 
A0 21. 9 

LO 16.8 
61 50.9 
JV 59.7 
60 16. 1 
61 50.7 

60 25. 2 

A1 54.2 
61 55. 3 
61 39.7 
61 8.9 

L I  23. 7 
61 1. 9 
61 12. 0 
59 57. s 
'b0 13. 3 

LUNG W DEPTH MA6 NP NS 6AP D 3  
DEG H I N  KM M G  K M  
149 12. 1 0.  3 1 7 19 t l  164 46 
13919.6 9.1 0.7 4 4 216 73 
14058.7 1.5 0.9 7 2 121 79 
14043.2 4.0 0.9 5 3 145 BB 
i4637.5 21.1 2.b 27 4 b2 41 

D 

RMS 
SEC 

0. 83 
0. la 
0. 31 
0. 22 
0 51 

0. 33 
0. 50 
0. 17 
0. 81 
0. 33 

0. 60 
0. 2 5  
0. 5t 
0.  25 
0. 50 

0. 13 
0. 12 
0. 62 
0. 19 
0. 52 

0. 44 

0. 20 
0. 24 
0. 46 

0. 26 

0. 29 
0. 21 
0. 21 
0. 15 
0. 1 9  

0. 26 
0. 29 
0. 13 
0. 15 
0. 36 

0. 42 

0 .  35 
0.  &7 
0. 55 
0. 49 

0. 34 
0. 46 
0. &O 
0. 35 
0.  11 

ERH 
KM 

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

1. 5 
0. 9 
14. 9 
1.2 
2. 6 

2. 2 
12. 2 
2. 9 
1 .3  
1.2 

1.4 
3. 4 
0. 8 
1. 5 
0. 7 

1. 5 

1. & 
2. 4 
5. 8 

2. 2 

1.2 
4. 9 
2. b 
2. 7 
A. 7 

1. 3 
t .  9 
5. 2 
1. 2 
1.6 

1.6 

1. 8 
1. 1 
1. 5 
0. 9 

4. 2 
1.3 
1. 0 
2. 7 
3. 1 

ERZ Q 
KM 
1.5 A 
4.7 3 
5.8 C 
6.4 C 
1.4 A 

1.6 A 
1.0 A 

20. i D 
t .  b A 
4.0 B 

1.2 A 
22. 3 D 
1.9 B 
3.4 8 
2.2 A 

2.4 A 
4. 5 B 
0 . 9  A 
3.0 0 
1.4 A 

3.3 B 

3. 2 B 
4.7 B 
6.3 C 

2. 1 A 

3.2 B 
8.3 C 
3. 8 B 
4.0 0 
3.8 B 

2.2 A 
2.2 A 
2. 5 C 
2.4 A 
2. 8 B 

2.9 8 

2.7 B 
2.2 A 
1.8 A 
2.2 A 

4.7 8 
2. 0 A 
3. 5 8 
f .  9 8 
4. 7 0 

A21 DIP1 
DEG DEG 
259 16 
116 21 
86 19 
104 15 
11 3 

A 2 2  
DEG 
355 
15 

348 
2 

280 

348 
259 
103 
7 

358 

77 
273 
3 

176 
19 1 

2 1 
40 
166 
52 
194 

17 

66 
30 1 
48 

358 

355 
10 
70 
73 
344 

64 
14 
113 
54 
99 

17 

9 
1 

199 
33& 

180 
172 
355 
0 

19 

DIP2 S E 2  
DEG HH 
20 1.3 
28 1.8 
22 1.4 
38 2. 1 
14 0.5 

A 2 3  DIP3 
DE6 DEG 
133 A4 
238 54 
213 60 
211 48 
113 76 

198 47 
113 83 
272 54 
159 63 
195 &6 

227 50 
123 63 
159 80 
333 82 
11 78 

207 69 
205 54 
28 71 
2tl 69 
LO 77 

191 72 

219 69 
102 66 
272 51 

207 44 

176 67 
218 60 
228 63 
221 65 
200 78 

199 68 
210 65 
327 71 
204 71 
320 81 

179 73 

206 72 
146 69 
342 85 
156 79 

342 59 
24 72 
130 69 
209 58 
212 37 





SO' 

LAT N 
M G  HSN 
62 55 .8  
60 12.2 
61 22. 9 
63 14. 1 
61 47. 8 

42 15.4 
M) 18.0  
61 29. 0 

&O 11. 9 
59 56. 8 

&2 0 . 6  
62 4 7 . 2  
b l  53.2 
60 16 .3  
60 12.2  

61 52. 1 
60 16.4 
6 0  16. 6 
60 9 . 0  
61 24. 5 

C l  49.2 
61 16. 5 
M) 26.9 
61 52. 8 
L f  9 . 8  

61 8. 1 
59 98.9 
61 17.3 
60 59. 1 
M) 27. 5 

60 32.2  
60 5 . 3  
60 28. 3 
61 30.1  
60 21 .2  

41 30. 1 
61 25. 5 
60 15. 8 

60 10.4 
60 13. 3 

MI 17. 6 
59 49 .2  
62 36. 4 
59 54.9 
40 19. 7 

UTHERN ALASKA EARTHQUAKES, JAN - HAR 198( 3 

Am 
SEC 
0. 49 
0. 20 
0.  37 
0. 37 
0. 32 

0. 41 
0. 03 
0. 62 

0. 14 
0. 28 

0. 73 
0. 42 
0. 20 
0. 18 
0. 25 

0. 66 
0. 13 
0. 11 
0. 
0. 41 

0. 37 
0. 36 
0. 02 
0. 53 
0. 57 

0. 70 
0. 05 
0. 43 
0.43 
0. 47 

0. 32 
0. 53 
0. 38 
0. 66 
0. 38 

0. 55 
0. 50 
0. 33 

0.  3a 
0 . 2 1  

0. 01 
0. 09 
0. 60 
0.  64 
0. 39 

M I G I N  TIME 
1980 HR Mhl SEC 

MAR 19 13 28 52. 1 
19 13 55 20. 4 
19 14 30  38.3 
19 15 5 0  2 6 . 0  
19 16 25 10. 0 

LON6 W DEPTH HAG NP 
DEG MIN KM 

150 42. 5 84. 8 3. 4 16 
1 4 1 2 1 . 3  6 . 7  1 . 1  5 
146 57. 1 12.0 I .  b 20 
149 30. 7 97. 3 3. 4 11 
149 34. 9 40. 9 3. 2 2h 

NS GAP D3 
DEG KM 

2 123 170 
2 151 82 
3 139 49 
3 168 178 
2 158 61 

ERH ERZ Q 
KM HH 
5 . 3  9 . 3  C 
2. 4 3. b B 
1 .0  I. 4 A 
8. 1 22. 9 D 
1. & 2. 5 B 

A21 DIP1 BE1 
DEG DEG KH 
282 4 2. 2 
298 14 1 . 0  
24 0 1 . 0  
93 2 4 . 2  

351 i 1 . 6  

A Z 2  DIP2 SE2 
DE6 DEG KM 

13 18 4 . b  
35 25 l . b  

294 4 0. C 
3 6 7.6 

81 6 0 . 9  

A 2 3  D IP3  
DE6 DEG 
179 71 
182 61 
114 86 
201 84 
254 82 

256 87 
229 52 
105 85 

201 62 
196 51 

t 4 A  66 
9 5  44 

319 56 
202 58 
210 63 

46 58 
204 67 
205 69 
12 56 

106 76 

6 51 
301 63 
219 65 
301 73 

58 79 

A6 79 
327 76 
32A 84 
36 C l  

249 61 

508 49 
58 60 
76 52 
325 SB 
273 49 

163 87 
68 72 

193 72  

175 63 
194 54 

223 32 
I 6 2  81 
270 86 
38 53 

210 59 



-- - 

ERZ O 
HM 

2 2 A  
20.9 D 
9 . 2  C 

1. 1 A 
12.9 D 

i .  4 A 
10.5 D 

1. 1 A 
1 . 2  A 
1. 8 A 

1 . 6  A 
2. 1 B 
6. 1 C 
1 . 9  A 
4 . 7  B 

1 .4  A 
2 . 0  A 

1 . 4  A 
1 . 7  A 
2 .3  A 

3 . L  B 
2.3 8 
3 . 2  B 
2 .0  A 
3 . 6  B 

3 . 2  B 

2. 6 B 
3. 2 B 
1. 1 A 
3. 5 8 

2 . 4  A 
3 . 5  8 
2. 7 8 
5 . 2  C 

17. 1 D 

4 . 4  B 
4 . 4  8 
4 . 9  B 
3. 3 B 

24.7  D 

4 . 8  B 
2 . 4  A 
6 .4 C 

3 . 4  B 
7 . 2  C 

ORIGIN TIME 
1980 HR PHI SEC 

MAR 22 3 7 26. 1 
22 3 51 34 .2  
21 5 44 29. 3 

4 . 1  ne 
22 6 58 10.6 
22 6 19 57.6 

LAT N 
M D  MlN 
60 11. 0 
LO 12.5 
58 19.9 

3. 
60 47. 8 
60  15.2 

LON6 W DEPTH PIAG NP NS 
DEGHlN Kt4 

1 4 1 2 9 . 8  0 . 7  1 . 0  7 4 
1 4 0 5 3 . t  1 7 , b  1 . 1  3 1 
155 3 . 5  0.U 4 . 2  11 1 

4 K PHR 
149 7 . 0  35 .7  2 . 3  19 5 
140 2 0 . 9  1 5 . 0  1 . 2  3 2 

GAP D3 R H S  
DEG KM SEC 
134 88 0. 54 
128 88 0. 26 
241 165 0 . 3 8  

ERH 
K H  

1. 2 
13. B 
7 . 0  

1 . 2  
3. 8 

i. 7 
4, 6 
0. 8 
1. 6 
1. i 

2. 0 
3.  2 
3. 3 
1. 1 
2. 7 

f .  6 
1. 1 

1. 1 
1. 5 
1 . 7  

1 . 3  
3. 2 
2. 0 
1. 2 
2. 0 

1 . 6  

t .  5 
3. 9 
1. 5 
1 .9  

1 .3  
1 . 2  
2. 0 
4 . 0  
4. 3 

1. b 
2. 4 
3. 2 
1 . 9  

1 1 . 3  

2. 0 
1. 7 
4. 4 

1 . 4  
L. 2 

A21 DIP1 SEi 
DEG DEG KM 
272 1 0. 7 
118 9 2 . 5  
313 0 2. B 

A Z 3  DIP3 
DEG DE6 
178 77 
222 57 
223 64 

333 42 
200 75 

43 55 
134 76 
352 73 
298 79 
200 74 

37 62  
183 77 
214 63 
20B 71 
204 L t  

310 44 
177 73 

110 58 
214 59 
211 55 

279 77 
331 45 
226 63 
249 66 
160 80 

219 70 

9 80 
357 48 
327 62 
221 64 

193 82 
358 82 
135 77 
210 53 
172 76 

212 74 
212 62 
226 62  
189 71 
63 81 

57 74 
267 50 

48 56 

335 80 
214 50 

62  27 .9  147 49 .2  22. 0 2.2 22 11 
60 17. 8 141 10. 6 15. 0 1. 7 21 7 

2 . 4  PI1 W R C  
L 1 5 3 . 5  1 4 8 5 8 . 2  6 . 3  1 . 3  11 7 
61 45 .9  1 4 9 s . O  4 4 . 2  1 . 5  10 7 
40 18.3 143 2. 6 6. 3 0 . 8  10 2 





ORIGIN TIME 
1980 HR MIJ SEC 

MAR 28 22 37 23. 7 
28 22 49 52.9 
29 t 23 16. 4 
29 5 7 8. 4 
29 5 19 32. 5 

inT N 
DE6 MIN 
A0 36. 0 
60 22.0 
60 11. 2 
61 49.8 
60 16. 7 

LONG W DEPTH t4AG 
DEG MIN KM 
144 7 . 5  29.0 2.0 
14044.9 2.3 1.3 
141 0.d 10. 7 1.6 
149 5.6 2.0 1.2 
14056.4 5 . 0  1.2 

NP NS GAP D3 RMB ERH ERZ C4 A21 DIP1 SE1 
DEG KM SEC KPl Kt4 DEC DEG KM 

8 3 145 95 0.60 1.3 2 . 2 A  340 2 1.3 
7 2 17& 90 0.35 2.5 5.50 290 0 1.0 
9 2 120 67 0.16 3.1 3.1 8 109 3 0.9 
7 3 208 57 0.73 3.9 6.1 C 41 0 1.0 
B 2 132 79 0.21 2.2 4.22 101 7 1.1 

A23 DIP3 
D E 6  DEG 
243 75 
200 70 
202 45 
131 59 
208 68 

277 1 3  
350 37 
l l t  29 
128 3i 
201 35 

4 1 1 77 0. 08 17. 0 18. 3 D 346 13 1. 7 
14 2 152 236 0.66 5.6 2 2 . 7 D  181 3 1.8 
5 2 158 33 0.33 3.4 3.48 292 7 1 .0  
3 2 347 80 0.27  12.1 3.6D 2 5 2  13 1 2 . 4  

UNUSUALLY LOW FREQUENCIES - QLACIAL RELATED EVENT? 
6 2 154 95 0.19 3.4 1.58 205 10 3.5 




