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I .  ABSTRACT OF HIGHLIGHTS 

New procedures have been developed t o  s t r eam l i ne  earthquake da ta  
p rocess ing  and s i nce  October 1979 we have been complet ing p r e l i m i n a r y  
p rocess ing  w i t h i n  twe l ve  weeks o f  r e a l  t ime. A c a t a l o g  o f  earthquakes f o r  
October-December 1979 i s  now i n  rev iew and January-March 1980 w i l l  be 
compl e ted  a f t e r  Canadi an da ta  has been incorpora ted .  

I 1 TASK OBJECTIVES 

1) Tabulate  t he  l o c a t i o n s  and magnitudes of a l l  s i g n i f i c a n t  earthquakes 
i n  t h e  NEGOA r eg ion .  

2 )  Prepare f o c a l  mechanism s o l u t i o n s  t o  a i d  i n  i n t e r p r e t i n g  t h e  t e c t o n i c  
processes a c t i v e  i n  t h e  reg ion .  

3 )  I d e n t i f y  b o t h  o f f s h o r e  and onshore f a u l t s  t h a t  are capable of 
gene ra t i ng  earthquakes. 

4 )  Assess the  na tu re  o f  t he  s t r o n g  ground shak ing assoc ia ted  w i t h  l a r g e  
earthquakes i n  t h e  NEGOA. 

5) Evaluate t he  observed s e i s m i c i t y  i n  c l o s e  coopera t ion  w i t h  OCSEAP 
Research U n i t s  1 6  and 2 5 1  towards development o f  an earthquake 
p r e d i c t i o n  capab i l  i t y  i n  t h e  NEGOA. 

6 )  Compile and eva lua te  f requency versus magnitude re1  a t i o n s h i p s  f o r  
se ismic  a c t i v i t y  w i t h i n  and ad jacen t  t o  t he  s tudy  areas. 

11. FIELD AND LABORATORY ACTIVITIES 

A. F i e l d  A c t i v i t i e s  

Th i s  y e a r ' s  s t a t i o n  maintenance program began June 14 when John Rogers 
began work i n  Anchorage, He was j o i n e d  by Jack P e l t o n  l a t e r  i n  June and w i l l  
be a ided  l a t e r  by Greg Condro t te  and John Lahr. Th is  s p r i n g ' s  snow, i c e  and 
wind c o n d i t i o n s  have taken t h e i r  usual  t o l l  o f  s t a t i o n  masts and antenna, and 
r e p a i r  i s  now under way f o r  t h e  s t a t i o n s  near Cordova. I n  a d d i t i o n  t o  r e p a i r  
and r o u t i n e  maintenance on t h e  te lemete red  se ismic  network (F i g .  l ) ,  one 
a d d i t i o n a l  s t a t i o n  i s  planned f o r  Juneau. Th is  s t a t i o n  w i l l  u t i l i z e  a  
c u r r e n t l y  unused f requency band on t h e  NOAA A1 aska Tsunami Warning Network 
phone l i n e  t o  S i t k a ,  thus  avo id i ng  a d d i t i o n a l  t e l e m e t r y  cos ts .  

Th is  summer's program a l s o  i nc l udes  ex tens i ve  e f f o r t  i n  s t r o n g  mo t i on  
i ns t r umen ta t i on .  F i g u r e  2 shows the  s t r o n g  mot ion  s t a t i o n s  i n  t h e  G u l f  of 
A laska reg ion .  We have an agreement w i t h  t h e  USGS Seismic Eng ineer ing  Branch 
t o  f und  t h e  maintenance o f  12 o f  t he  Alaskan s t r o n g  mot ion  ins t ruments ,  as 12  
new ins t ruments  were purchased and i n s t a l l e d  i n  A laska w i t h  OCSEAP funds 
d u r i n g  FY 75. John Rogers w i l l  s e r v i c e  8 o f  the  12, t hose  t h a t  a re  w i t h i n  our  
te lemete red  se ismic  network. Funds have been t r a n s f e r r e d  t o  t h e  Seismic 
Eng ineer ing  Branch f o r  s e r v i c i n g  o f  t he  remai n i  ng four ,  one on M i  dd l  e ton  
I s l and ,  one i n  Kodiak,  and two on t h e  Kenai  Peninsu la .  The s i x  e x i s t i n g  
s t r o n g  mot ion  ins t ruments  l o c a t e d  a t  remote s i t e s ,  i n c l u d i n g  two r e c e n t l y  
t r a n s f e r r e d  f r om S h e l l  O i l  Company t o  t h e  USGS, w i l l  be ma in ta i ned  and checked 
f o r  p o s s i b l e  t r i g g e r s .  F i v e  more remote ins t ruments  w i l l  be i n s t a l l e d  t h i s  
s  u m e r  . 



Fig .  1. Eastern Gu l f  o f  Alaska seismic s t a t i o n s  funded i n  p a r t  by OCSEAP, 
( s o l i d  c i r c l e s  and t r i a n g l e s ) ,  s t a t i o n  t o  be i n s t a l l e d  a t  Juneau, 
(open c i r c l e )  and other reg iona l  s t a t i o n s  operated by NORA, t h e  
U n i v e r s i t y  o f  Alaska (UA), and the Canadian Department o f  Energy, 
Mines and Resources (CAN). 
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F i g .  2. Strong mot ion s ta t i ons  operated along the  G u l f  o f  Alaska. A l l  b u t  
t h e  USGS S e i s m i c  Engineering Branch s t a t i o n s  ( t r i a n g l e s )  are 
mainta ined w i t h  OCSEAP funds. Approximate ex ten t  of  aftershock zones 
o f  1 arge earthquakes along t he  G u l f  o f  A1 aska s ince  1901 ( a f t e r  
Sykes, 1971, and Stephens and others, 1980) are  shaded. 



A t e l e m e t e r i n g  s t r o n g  mot ion  ins t rument ,  K inemet r i cs  Model S M A l A ,  w i l l  be 
i n s t a l l e d  a t  W h i t t i e r .  Th is  w i l l  g i v e  us an o p p o r t u n i t y  t o  ga in  some 
exper ience w i t h  t h i s  s t y l e  ins t rument ,  If i t  works w e l l ,  we may i n s t a l l  t h e  
SMAlA a t  a  remote te lemete red  s i t e  and use t h e  i n p u t  s w i t c h i n g  c a p a b i l i t y  o f  
t h e  amp1 if i e r - v o l  t age -con t ro l  l ed -osc i  1  l a t o r  (A1 VCO) t o  a u t o m a t i c a l l y  s w i t c h  t o  
t h e  SMAlA when t h e  h i g h  s e n s i t i v i t y  geophone i s  sa tu ra ted .  

8. S c i e n t i f i c  and F i e l d  P a r t y  

Robert  C a n c i l l a ,  USGS, PSA 
Greg Condrotte,  USGS, Phys ica l  Science Tech (PST)  
Kent Fogleman, USGS, Geophys ic i s t  
Jane Fre iberg ,  USGS, PSA 
Suzanne Hel ton,  USGS, Phys ica l  Science A id  
John Lahr, USGS, Geophys ic is t ,  P r o j e c t  Ch ie f  
Jan Meln ick ,  USGS, PSA 
Jack Pel ton,  USGS, Geophys ic i s t  
John Rogers, USGS, E l e c t r o n i c s  Engineer 
Chr i s topher  Stephens, USGS, Geophys ic i s t  
Roy Tam, USGS, Mathematics A id  
Brenda Rows,  USGS, PSA 
W i l l i a m  Wong, USGS, E l e c t r o n i c s  Engineer 

C. Labora to ry  A c t i v i t i e s  

S ince l a s t  A p r i l ' s  Annual Report ,  an ex tens i ve  r e p o r t  on t h e  a f t e r shocks  
o f  t h e  S t .  E l i a s ,  Alaska earthquake o f  1979 was w r i t t e n  and submi t ted  t o  t h e  
B u l l e t i n  o f  t h e  Seismolog ica l  Soc ie t y  of America (Stephens and o thers ,  
1980b). The paper by Lahr and P la f ke r  (1980) on t h e  r e g i o n a l  t e c t o n i c  
framework of southern Alaska has been r e v i s e d  and accepted f o r  p u b l i c a t i o n  by 
Geology. 

John Lahr a t tended t h e  Ewing Symposium on Earthquake P r e d i c t i o n  a t  New 
Pa l tz ,  New York d u r i n g  May and presented a  paper on s e i s m i c i t y  p a t t e r n s  p r i o r  
t o  t h e  1979 S t .  E l i a s  earthquake (Lahr  and Stephens, 1980). 

D. Sample L o c a l i t i e s  

A map o f  se ismic  s t a t i o n s  operated by  t h e  U.S. Geolog ica l  Survey i n  t h e  
Eastern Gulf o f  Alaska f rom J u l y  th rough  September 1979 i s  shown i n  F i gu re  1.  
Data f r om  t h i s  network i s  r o u t i n e l y  supplemented by  readings from four  
r e g i o n a l  Canadian s t a t i o n s .  

E. Data C o l l e c t i o n  and Ana lys is  

The p rocess ing  of da ta  f o r  October-December 1979 has been completed i n  
c a t a l o g  fo rm (Stephens and o the rs ,  1980a) and p r e l i m i n a r y  l o c a t i o n s  are 
complete f o r  January-March 1980. 

I V .  and V. RESULTS AND PRELIMINARY INTERPRETATION 

The l o c a t i o n s  f o r  1097 earthquakes t h a t  occur red  d u r i n g  October-  
December 1979 and 971 earthquakes t h a t  occur red  d u r i n g  January-March 1980 a re  
shown i n  F i g u r e  3. The two l a r g e s t  earthquakes t h a t  occur red  d u r i n g  
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F i g .  3.  S e i s m i c i t y  i n  t h e  Eastern  G u l f  o f  A l a s k a  r e g i o n  d u r i n g  October  1979 
through March 1980. 

6 



t hese  s i x  months were o f  magni tude 4 ,  and 28 events  had magnitudes o f  3 and 
l a r g e r .  D u r i n g  b o t h  q u a r t e r s ,  a f te rshocks  of t h e  1979 St .  E l i a s  earthquake 
predominate. The a f t e r s h o c k s  c o n t i n u e  t o  occur  i n  s p a t i a l  c l u s t e r s ,  r a t h e r  
than  b e i n g  u n i f o r m l y  d i s t r i b u t e d  over  t h e  i n f e r r e d  f a u l t  p lane.  

Other  n o t a b l e  cen te rs  o f  a c t i v i t y  a r e  l o c a t e d  n o r t h  of Valdez and 
n o r t h e a s t  o f  Kayak I s l a n d .  A c o n c e n t r a t i o n  o f  a c t i v i t y  n o r t h e a s t  o f  Kayak 
I s l a n d  has been no ted  s i n c e  t h e  network was i n s t a l l e d  i n  1974 and i s  of 
p a r t i c u l a r  i n t e r e s t  now, due t o  i t s  l o c a t i o n  w i t h i n  t h e  r e m a i n i n g  Yakataga 
se ismic  gap ( F i g u r e  2 ) .  The gap i s  d e f i n e d  by t h e  p o r t i o n  of t h e  p l a t e  
boundary t h a t  has n o t  broken s i n c e  a t  l e a s t  1900, i n  c o n t r a s t  t o  t h e  a d j o i n i n g  
reg ions .  T h i s  gap i s  an i m p o r t a n t  r e g i o n  f o r  c o n t i n u e d  s t r o n g  m o t i o n  
m o n i t o r i n g  because o f  t h e  r e 1  a t i  v e l y  h i g h  p robab i  1 i t y  o f  o b t a i n i n g  
a c c e l e r a t i o n  data  c l o s e  t o  a  1 arge earthquake. Records have never been 
o b t a i n e d  w i t h i n  75 km o f  a  magni tude 8 event  o r  w i t h i n  40 km o f  a  magni tude 7 
event .  (Page and o thers ,  1975). If such an event  were t o  occur  i t  would be 
i m p o r t a n t  t o  have l o c a l  te lernetered s t a t i o n s  t o  determine t h e  e x a c t  
c o n f i g u r a t i o n  o f  t h e  r u p t u r e  s u r f a c e  as w e l l  as s t r o n g  m o t i o n  i n s t r u m e n t s  a t  a  
range of d i s tances  and s i t e  c o n d i t i o n s .  Resu l t s  of s t r o n g  mot ion  s t u d i e s  i n  
t h i s  r e g i o n  are a p p l i c a b l e  t o  o t h e r  areas o f  pe t ro leum development. 

V I .  PROBLEMS ENCOUNTERED AND RECOMMENDATIONS 

The amp1 i f i  e r - v o l t a g e - c o n t r o l  l e d - o s c i l l  a t o r  problems have been great1,y 
reduced w i t h  t h e  i n t r o d u c t i o n  over t h e  p a s t  two years  o f  t h e  AlVCO (Rogers and 
o thers ,  1980).  The problem o f  r a d i o  t e l e m e t r y  f a i l u r e s  c o n t i n u e  t o  be of 
concern. A t  r e c e i v e  s i t e s  t h a t  have AC power we have begun i n t r o d u c i n g  base 
s t a t i o n  r e c e i v e r s  made by General  E l e c t r i c .  These r a d i o s  have proved q u i t e  
r e 1  i a b l e  and s u p e r i o r  t o  t h e  Motor01 a h a n d i - t a l  k i e  r a d i o s  used e l  sewhere. We 
have a1 so con tac ted  a  company t h a t  has agreed t o  des ign a  low power r a d i o  p a i r  
t o  r e p l a c e  t h e  h a n d i - t a l  k i e s ,  P r o t o t y p e s  a re  due t o  be d e l i v e r e d  f o r  checkout 
t h i s  surruner. 
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