
STATE OF ALASKA 

DEPARTMENT OF NATURAL RESOURCES 

DMHON OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 

Guy R Martin - Commissioner 
Rocrs G. Schaff - State Geologist 

A l a s k a  O p e n - f  i l e  R e p o r t  1 0 0  

This report is preliminary and has 
not been edited or reviewed for 
conformity with Alaska Division of 
Geological and Geophysical S u m y s  
standards. 

R E G I O N A L  G R A V I T Y  SURVEY O F  BELUGA B A S I N  AND 
ADJACENT AREA,  COOK I N L E T  R E G I O N ,  

SOUTH-CENTRAL ALASKA 

By S t e v e  W .  H a c k e t t  



CONTENTS 

Page 

A b s t r a c t - -  - - - -  - - - - - - - - -  - - - -  - - - - - - - - - -  1 
I n t r o d u c t i o n - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 
G rav i t y  s u r v e y - - - - - - - - - - - - - - - - - -  - - -  - - - - - 2 
S t r u c t u r a l  f ea tu res  - Tecton ic  elements- - - - - - - - - - - - - - 16 

Petroleum and coa l  p o t e n t i a l -  - - - - - - - - - - - - - - - - - 
Mineral  p o t e n t i a l  - - - - - - - - - - - - - - - - - - - - - - - 23 

Uranium p o t e n t i a l  - - - - - - - - - - - - - - - - - - - - - - - 3 1 

Geothermal - - - - - - - - - - - - - - - - - - - - - 3 1 

Summary- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 3 4 

Acknowledgments- - - - - - - - - - - - - - - - - - - - - - - - - - 3 4 

References c i t e d  - - - - - - - - - - - - - - - - - - - - - - - - - 3 4 
36 

l LLUSTRAT l ONS 

Page 

F igure  1 .  lndex map o f  t h e  Cook l n l e t  region,  south-centra l  
Alaska- - - - - - - - - - - - - - - - - - - - - - - - 2 

2. ERTS-1 mosaic o f  Beluga Basin and adjacent  area, 
Alaska- - - - - - - - - - - - - - - - - - - - - - - - 4 

3. O u t l i n e  o f  T e r t i a r y  basins enclosed w i t h i n  the upper 
S h e l i k o f  Trough, Cook I n l e t  region,  Alaska- - - - - - 5 

4. New g r a v i t y  s t a t  ions ( ~ y o n e k  and Kena i quadrangles) , 
Beluga Basin and adjacent  area, Alaska- - - - - - - - 6 

5.  P r e l i m i n a r y  simple Bouguer anomaly map o f  Beluga 
Basin, Alaska - - - - - - - - - - - - - - - - - - - - 7 

6. A genera l i zed reg iona l  s imple Bouguer g r a v i t y  map o f  
south-cent ra l  Alaska- - - - - - - - - - - - - - - - - 9 

7. Cenozoic t e c t o n i c  elements showing b lock  o u t l i n e s  and 
pos tu la ted  movements- - - - - - - - - - - - - - - - - 10 

8. lndex map o f  geophysical p r o f  i l e s  and s t r u c t u r a l  
c ross  sec t ions ,  Cook I n l e t  reg ion  - - - - - - - - - - 12 

9. West-east geophysical p r o f i l e s  and s t r u c t u r a l  cross 
sec t  i o n  (A -A '  ) - - - - - - - - - - - - - - - - - - - - 13 

10. Southeast-northwest geophysical p r o f i l e s  and 
s t r u c t u r a l  cross sec t i on  ( B - B ' )  - - - - - - - - - - - 14 

1 1 .  West-east geophysical p r o f i l e s  and s t r u c t u r a l  c ross  
s e c t i o n  ( c - c ~ ) -  - - - - - - - - - - - - - - - - - - - 15 

12. Southwest-northeast geophysical p r o f i l e s  and 
s t r u c t u r a l  cross sec t i on  ( D - D ' )  - - - - - - - - - - - 16 

13. Alignment and t rend  o f  the no r the rn  A l e u t i a n  
yolc-nic arc-  - - - - - - - - - - - - - - - - - - - - 18 

14. Earthquake hypocenter d i s t r i b u t i o n  s tud ies  
(Ben io f f  zone-major earthquake ep i cen te rs ) -  - - - - - 19 

15. Diagrammatic subduct ing P a c i f i c  p l a t e  showing hinge 
f a u l t  i n  the  upper Cook I n l e t  region-  - - - - - - - - 20 

16. General ized geo log ic  map o f  the Cook l n l e t  region,  
south-centra l  Alaska ( a f t e r  H .  Beikman, 1974) - - - - 2 1 

17. Major s t r u c t u r a l  fea tures  from geo log ica l  and geo- 
phys i ca l  data, Cook I n l e t  - - - - - - - - - - - - - - 22 

18. Mesozoic and Cenozoic t e c t o n i c  elements i n  the Cook 
I n l e t  region,  Alaska ( a f t e r  Payne, 1955)- - - - - - - 23 



CONTENTS (con t . ) 

Page 

F igure  19. Specu la t ive  Late Mesozoic sedimentary depos i t ion  
i n  south-cent ra l  Alaska - - - - - - - - - - - - - - 2 5 

Geophysical i n t e r p r e t a t i o n  o f  reg iona l  g r a v i t y  
and magnetic data, south-centra l  Alaska - - - - - - 26 

Outcrop map o f  Jurass ic  rocks, south-centra l  Alaska - 27 
Reconstructed Jurass ic  i s land  a r c  system, south- 

c e n t r a l  Alaska- - - - - - - - - - - - - - - - - - - 2 8 
Speculat ive Mesozoic t e c t o n i c  reconst ruc t ion ,  south- 

c e n t r a l  Alaska- - - - - - - - - - - - - - - - - - - 29 
General ized T e r t i a r y  isopachous contour  map, Cook 

I n l e t  region-  - - - - - - - - - - - - - - - - - - - 3 0 
O i l ,  gas, and coal resource p o t e n t i a l  i n  Cook l n l e t  

region,  Alaska- - - - - - - - - - - - - - - - - - - 3 1 
M e t a l l i c  mineral  resource p o t e n t i a l  i n  Cook l n l e t  

region, Alaska- - - - - - - - - - - - - - - - - - - 3 3 
Uranium resource p o t e n t i a l  i n  Cook l n l e t  region, 

A l a s k a - - - - - - - - - - - - - - - - - - - - - - -  3 5 
Geothermal resource p o t e n t i a l  i n  Cook l n l e t  region,  

A l a s k a - - - - - - - - - - - - - - - - - - - - - - -  36 



REGIONAL GRAVlTY SURVEY OF THE BELUGA BASIN AND APJACENT AREA 
COOK INLET REGION, SOUTH-CENTRAL ALASKA 

By Steve W. Hacket t  

ABSTRACT 

over  200 new g r a v i t y  s t a t i o n s  were occupied i n  a  p r e v i o u s l y  un- 
surveyed a rea  between l a t i t u d e s  60° and 62O N. and l o n g i t u d e s  151° and 
153O W. The area of ma jo r  t e c t o n i c  concern con ta ins  1) t h e  j u n c t i o n  o f  
t h e  Alaska and A l e u t i a n  mountain ranges, 2) t he  t e r m i n a t i o n  o f  t he  a c t i v e  
A l e u t i a n  v o l c a n i c  a r c ,  3) t h e  j u n c t i o n  o f  severa l  major  f a u l t  systems, 
and 4) gas-, o i l - ,  and coa l -bea r i ng  sedimentary bas ins  o f  T e r t i a r y  age. 

A s imp le  Bouguer g r a v i t y  map, compi led f rom reconnaissance da ta  
f rom bo th  t h i s  survey and t he  U.S. Geo log ica l  Survey, i n d i c a t e s  t h a t  the  
t e c t o n i c  framework o f  t h e  r e g i o n  d i f f e r s  i n  many respec ts  f rom t h a t  p re -  
v i o u s l y  pub l i shed .  Steep g r a v i t y  g r a d i e n t s  and low Bouguer va lues  imply  
basement d i s c o n t i n u i t i e s  and i n d i c a t e  severa l  new s u b d i v i s i o n s  w i t h i n  t h e  
Cook l n l e t  pe t ro leum prov ince .  Abrupt ,  asymmetr ic g r a v i t y  g r a d i e n t s  sug- 
ges t  h i g h  ang le ,  r eve rse  n a t u r e  f o r  t h e  C a s t l e  Mountain, B r u i n  Bay, and 
Beluga Mountain f a u l t s .  The Beluga Mountain f a u l t ,  a  newly recognized 
ma jo r  l ineament ,  has a  l a r g e  amount o f  v e r t i c a l  d isp lacement  and co inc ides  
w i t h  a  p o s t u l a t e d  h i n g e  zone i n  t h e  subduct ing P a c i f i c  p l a t e .  

Ma jo r  Mesozoic and Cenozoic t e c t o n i c  elements have a l s o  been d e l i n e a t e d  
i n  t h i s  i n v e s t i g a t i o n .  The Mesozoic Ta lkee tna  G e a n t i c l i n e ,  represented by 
areas o f  h i g h  Bouguer va lues,  appears t o  be o f f s e t  by a  p r e - T e r t i a r y  base- 
ment f a u l t .  P o r t i o n s  o f  t h e  upper Cenozoic S h e l i k o f  Trough a r e  o u t l i n e d  by 
t he  Bouguer g r a v i t y  da ta ,  p r o v i d i n g  a  gene ra l i zed  p i c t u r e  o f  t h e  l a r g e  
s t r u c t u r a l  c o n f i g u r a t i o n  and t h i ckness  o f  t h e  T e r t i a r y  subprovinces (cook 
I n l e t ,  Beluga, Sus i tna ,  and Yentna bas ins ) .  These younger bas ins  appear 
t o  be c o n t r o l l e d  by deep-seated basement d i s c o n t i n u i t i e s .  

Recent l y  acqu i red  and compi led g r a v i t y  da ta  w i l l  a s s i s t  i n  r e e v a l u a t i n g  
t h e  pet ro leum, c o a l ,  m i n e r a l ,  uranium, and p o s s i b l e  geothermal resources o f  

. t h i s  area as w e l l  as p r o v i d i n g  a  bas i s  f o r  more d e t a i l e d  geophys ica l  and 
L 1 
%. geo log i ca l  i n v e s t i g a t i o n s .  T h i s  r e g i o n a l  geophys ica l  i n t e r p r e t a t i o n  s i g -  

n i f i c a n t l y  f u r t h e r s  o u r  unders tand ing  o f  t h e  t e c t o n i c  h i s t o r y  o f  south- 
c e n t r a l  Alaska and cou ld  spur new e x p l o r a t i o n  a c t i v i t y  and s c i e n t i f i c  i n -  
t e r e s t  i n  t h e  Cook l n l e t  reg ion .  

l NTRODUCT I ON 

The d a t a  and i n t e r p r e t a t i o n s  presented i n  t h i s  paper a r e  de r i ved  from 
a  concent ra ted  two-year g e o l o g i c a l  and geophys ica l  s tudy o f  t h e  Cook l n l e t  
r eg ion  ( f i g .  1 ) .  Resu l t s  presented represen t  a  syn thes i s  o f  many i n t e g r a t e d  
p r o j e c t s  i n c l u d i n g  g r a v i t y ,  magnet ics,  s e i s m i c i t y  and s t r u c t u r a l  geology. 
W i th  t h e  p r e s e n t a t i o n  o f  t h i s  paper and a fo r thcoming  Alaska D i v i s i o n  o f  
Geo log ica l  and Geophysical  Surveys (DGGS) r e p o r t  ( ~ a c k e t t ,  i n  p ress ,  

l ~ e ~ r i n t  o f  a  paper d e l i v e r e d  a t  45 th  Annual I n t e r n a t i o n a l  Meet ing o f  t he  
Soc ie t y  o f  E x p l o r a t i o n  Geophys ic is ts ,  October 13, 1975 a t  Denver, 
Co 1  orado. 





a) v i r t u a l l y  t h e  e n t i r e  USGS and DGGS g r a v i t y  network o f  about 2500 s t a t i o n s  
i n  6000 m i2  (156,000 km2) a long  w i t h  r e l a t e d  magnet ic and known geo log i c  
da ta  w i l l  be a v a i l a b l e  t o  t h e  p u b l i c .  Newly acqu i red  da ta  f rom over  200 
g r a v i t y  s t a t  ions  i n  a  p rev ious1  y  unsurveyed area between l a t i t u d e s  60' 
and '62O N. and l o n g i t u d e s  151° and 153O W. ( f i g .  2) w i l l  be s p e c i f i c a l l y  
emphasized. 

Severa l  commercial geophys ica l  companies have conducted d e t a i l e d  g r a v i t y  
surveys ove r  se lec ted  p a r t s  o f  t h e  Cook l n l e t  reg ion ,  bu t  an i n t e g r a t e d  re -  
g i o n a l  s tudy  o f  t h e  g r a v i t y  f i e l d  i s  n o t  known t o  t he  au thor .  A  g r a v i t y  map 
o f  t h e  S t a t e  o f  Alaska w i l l  soon be pub l i shed  by USGS and DGGS a t  a  sca le  o f  
1:2,500,000  a avid Barnes, USGS,  p r o j e c t  supe rv i so r ) .  T h i s  map should h e l p  
d e f i n e  t h e  gross reg iona l  g r a v i t y  f i e l d  over  sou th -cen t ra l  Alaska and should 
s t i m u l a t e  a d d i t i o n a l  reconnaissance and d e t a i l e d  surveys over  anomalous areas. 

The Beluga Basin occupies approx imate ly  600 m i 2  (15,600 km2) i n  t h e  west- 
c e n t r a l  p o r t i o n  o f  t h e  Cook l n l e t  Lowland, a  l ong  narrow embayment i n  t h e  
sou th -cen t ra l  coas t  o f  Alaska. The Cook l n l e t  reg ion ,  which inc ludes  t h e  
Cook I n l e t ,  Beluga, Sus i tna,  and Yentna Basins ( f i g .  3 1 ,  i s  bordered on t he  
eas t  by t h e  Kenai, Chugach, and Talkeetna Mountains, and on t h e  n o r t h  and 
west by t h e  Alaska and A l e u t i a n  Ranges. These h igh land  areas enc lose a  low- 
land  embayment t h a t  i s  u n d e r l a i n  by o i l - ,  gas-, and coa l -bea r i ng  beds o f  
T e r t i a r y  age which form numerous exposures a long  t h e  Cook l n l e t  s h o r e l i n e  and 
r i v e r  systems. The r e g i o n  i s  g e n e r a l l y  mant led by s u r f i c i a l  depos i t s  of  
g l a c i a l  and f l u v i a l  o r i g i n .  Exposed bedrock u n i t s  rang ing  i n  age f rom Permo- 
T r i a s s i c  t h rough  m idd le  T e r t i a r y  have been i d e n t i f i e d  i n  t h e  reg ion .  Several 
ma jo r  f a u l t  systems and t h e i r  j u n c t i o n s  a r e  p resen t  i n  t h e  upper Cook l n l e t  
r eg  ion.  

The purposes o f  t h e  Beluga Basin g r a v i t y  s tudy  a r e :  1 )  t o  p a r t i a l l y  f i l l  
i n  a  r e g i o n a l  g r a v i t y  da ta  v o i d  i n  sou th -cen t ra l  Alaska (Barnes, 1967), 2)  t o  
i nco rpo ra te ,  compi le ,  and i n t e r p r e t  t h e  r e g i o n a l  g r a v i t y  and aeromagnet ic data 
ove r  t he  Cook l n l e t  Region, 3 )  t o  o u t l i n e  and t r a c e  t he  Mesozoic and Cenozoic 
t e c t o n i c  elements and s t r u c t u r a l  f e a t u r e s  throughout  t he  area, 4 )  t o  d e l i n e a t e  
t h e  basement c o n f i g u r a t i o n  and gross t h i ckness  o f  t he  T e r t i a r y  sediments i n  
t h e  n o r t h e r n  p o r t i o n  o f  t h e  She1 i k o f  Trough, 5 )  t o  a s s i s t  i n  de te rmin ing  t he  
reg iona l  subsur face and bedrock geology as i t  may r e l a t e  t o  o i l ,  gas, coa l ,  
uranium, metal  1 i c  m ine ra l s  and geothermal resources,  and 6) t o  p rov ide  a  
genera l  framework f o r  a  more d e t a i l e d  geophys ica l  and g e o l o g i c a l  i n v e s t i g a t i o n s  
i n  sou th -cen t ra l  Alaska. 

GRAV l TY SURVEY 

A LaCoste-Romberg g rav imeter  (NO. 248) acqu i red  f rom the  U n i v e r s i t y  o f  
\ 

Alaska Geophysical I n s t i t u t e  and s tandard f i e l d  and da ta  r e d u c t i o n  pro-  
cedures were used d u r i n g  t h e  Beluga Basin survey. 

G r a v i t y  s t a t i o n s  were p l o t t e d  on USGS 1:63,360- and 1:250,000-scale 
topograph ic  maps o f  t he  Tyonek and Kenai quadrangles ( f i g .  4 ) .  Surveyed 
and photogrammetr ic spot e l e v a t i o n s  ( f r om 1"  t o  1 m i l e  top0 sheets) were 
occupied as much as poss ib l e .  E l e v a t i o n  c o n t r o l  was ob ta ined  f rom e i t h e r  
VABM, spot  e l e v a t i o n s ,  r i v e r  g r a d i e n t s ,  and/or a l t i m e t r y  t o  e s t a b l i s h  good 
reg iona l  g r a v i t y  coverage. Simple Bouguer anomalies have been computed 
u s i n g  a  r e d u c t i o n  d e n s i t y  o f  2.67 c~m/cm3 ( f i g .  5 ) .  A Bouguer anomaly con- 
t o u r  map and p r i n c i p a l  f a c t s  o f  t h e  g r a v i t y  observa t ions  w i l l  be pub l i shed  
s h o r t l y  as a  DGGS geo log i c  r e p o r t  (Hacke t t ,  i n  press,  a ) .  



~ i ~ u r e  2. ERTS-1 mosaic o f  Beluga Barsin and adjacent a r e a ,  ArasKa 



Figure 3. Outline of Tertiary basins enclosed within the upper Shelikof Trough, 
Cook Inlet region, Alaska 
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Figure 4. New gravi t~ s t a t  ions (Tyonek and Kena i quadrangles), Beluga Bas in and 
,. .adjacent area, Alaska 





I t  i s  recognized t h a t  the  w ide  d i s t r i b u t i o n  o f  t h e  g r a v i t y  s t a t i o n s  i n  
t h i s  s tudy  p e r m i t s  o n l y  a  gene ra l i zed  d e f i n i t i o n  o f  t he  g r a v i t y  f i e l d .  Data 
a n a l y s i s  has, t h e r e f o r e ,  been con f i ned  t o  areas where e l e v a t i o n  c o n t r o l  pe r -  
m i t t e d  r e l a t i v e l y  c l o s e  s t a t i o n  spacing. Even i n  these areas, however, 
depth es t ima tes  a r e  o n l y  approx imate and h i g h l y  i n t e r p r e t a t i v e .  

A  r e g i o n a l  s imp le  Bouguer anomaly map was cons t ruc ted  by s y n t h e s i z i n g  
da ta  acqu i red  f rom t h e  Beluga Basin g r a v i t y  survey and former reconnaissance 
surveys completed by t h e  USGS ( f i g .  6 ) .  The r e g i o n a l  g r a v i t y  f i e l d  apparen t l y  
decreases t o  t h e  west and n o r t h  ove r  sou th -cen t ra l  Alaska. Th i s  genera l  de- 
crease i n  t h e  reg iona l  f i e l d  i s  p robab ly  a  deep-seated phenomenon t h a t  i s  
caused by nor thwes t  t h i c k e n i n g  o f  t h e  c r u s t  ove r  t h e  reg ion .  Superimposed 
on t h e  reg iona l  f i e l d  a r e  many s i g n i f i c a n t  anomal ies.  L o c a l l y  i n  t h e  Cook 
l n l e t  r e g i o n  t he  f i e l d  cu lm ina tes  i n  f ou r  c l osed  l o c a l i z e d  g r a v i t y  lows, and 
t h r e e  wedge- and elongated-shaped h ighs  o u t l i n i n g  t he  upper S h e l i k o f  Trough. 
The c l osed  lows o v e r  t h e  Cook I n l e t ,  Beluga, Sus i tna ,  and Yentna lowlands 
a r e  i n t e r p r e t e d  t o  be caused by t h i c k  s t r a t i g r a p h i c  sequences o f  c l a s t i c  
rocks, mos t l y  o f  T e r t i a r y  age, which occupy t e c t o n i c  bas ins .  The l a r g e  
n o r t h e a s t - t r e n d i n g  h i g h  on t h e  west s i d e  o f  Cook l n l e t  p a r t i a l l y  co inc ides  
w i t h  t h e  Mesozoic rocks  o f  t h e  Talkeetna G e a n t i c l i n e .  The broad wedge- 
shaped composite g r a v i t y  h i ghs  o f  M t .  Sus i tna ,  Beluga Mountain, and n o r t h e r n  
Beluga Basin a r e  i n t e r p r e t e d  t o  be t h e  apex o f  t h e  T o r d r i l l o  B lock  ( ~ a c k e t t ,  
unpubl ished)  , ( f i g .  7 ) .  T h i s  up1 i f t e d  and f a u l  t-bounded basement b l o c k  con- 
t a i n s  p r e - T e r t i a r y  metasedimentary,  metavo lcan ic ,  and igneous rocks.  The 
o t h e r  l e s s  e x t e n s i v e  and more p o o r l y  d e f i n e d  lows and h ighs  w i t h i n  t he  
s tudy  a rea  can be r e l a t e d  t o  l o c a l  d e n s i t y  v a r i a t i o n s  w i t h i n  t h e  Ceno.zoic 
and Mesozoic r ock  u n i t s .  Large anomal ies ove r  t h e  Cook l n l e t  Lowland a r e  
b e l i e v e d  t o  be caused by changes o f  l i t h o l o g y  i n  p r e - T e r t i a r y  basement and/ 
o r  by re1 i e f  on t h e  p r e - T e r t i a r y  basement sur face .  T h i s  conc lus ion  has been 
reached because most anomaly ampl i tudes  a r e  t o o  l a r g e  t o  o r i g i n a t e  w i t h i n  
t h e  T e r t i a r y  s t r a t i g r a p h i c  sequence and/or t h e  g r a d i e n t s  a r e  t o o  s teep t o  
o r i g i n a t e  deep i n  t h e  e a r t h ' s  c r u s t .  P a r t i a l l y  de f i ned  l a r g e  g r a v i t y  laws 
over  t h e  T o r d r i l l o  Mountains,  n o r t h e r n  Chigmi t  Mountains, and southern 
Alaska Range i n d i c a t e  t h a t  these b a t h o l i t h i c  complexes cover a  wide a r e a l  
e x t e n t  and p robab l y  extend t o  g r e a t  depths. 

The s imp le  Bouguer g r a v i t y  map o f  Beluga Basin and ad jacen t  areas ( f i g .  5) 
i n d i c a t e s  t h a t  t h e  t e c t o n i c  framework o f  t h e  r e g i o n  d i f f e r s  i n  many respec ts  
f rom t h a t  shown i n  p rev ious  p u b l i c a t i o n s .  D e t a i l e d  a n a l y s i s  o f  most o f  t he  
g r a v i t y  anomalies cannot be j u s t i f i e d  a t  t h i s  t ime  because the  g r a v i t y  f i e l d  
i s  n o t  s u f f i c i e n t l y  de f i ned ;  however, approx imat ions o f  d e n s i t y  c o n t r a s t s  
and basement depths can be made i n  some areas.  I n  t h e  p r e l i m i n a r y  analyses 
o f  se lec ted  g r a v i t y  p r o f i l e s  i t  i s  assumed t h a t  t he  sedimentary rocks  o f  
T e r t i a r y  age o v e r l y i n g  t h e  basement a r e  s u b s t a n t i a l l y  l e s s  dense than t he  
av rage p r e - T e r t i a r y  complexes; t h e  d e n s i t y  c o n t r a s t  ass igned i s  p=0.4 gms/ 8 cm , b u t  l a r g e r  extremes a r e  s u r e l y  p o s s i b l e .  

A c u r s o r y  w e l l  da ta  s tudy  o f  t he  subsur face p r e - T e r t i a r y  rocks i n  
t h e  Cook l n l e t  Bas in  i n d i c a t e s  t h a t  ma jo r  l a r g e r  g r a v i t y  anomal ies a r e  
caused by changes i n  basement l i t h o l o g y .  Steep g r a v i t y  g r a d i e n t s  and low 
Bouguer va lues  w i t h i n  t h e  lowlands and a long  t he  mountain f r o n t s  imply  
basement d i s c o n t i n u i t i e s  and i n d i c a t e  severa l  s t r u c t u r a l  s u b d i v i s i o n s  w i t h -  
i n  the  Cook l n l e t  pe t ro leum p rov ince .  The problems r e s u l t i n g  f rom wide 



F igu re  6. A gene ra l i zed  reg iona l  s imp le  Bouguer g r a v i t y  map o f  sou th -cen t ra l  
Alaska 
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ranges i n  b u l k  d e n s i t y  w i t h i n  t he  Mesozoic and Cenozoic rocks w i l l  no t  be 
reso lved  u n t i l  an e x t e n s i v e  random rock  sampl ing program can be i n i t i a t e d .  

Tm-dimensional  g r a v i t y  models were cons t ruc ted  a long  f o u r  p r o f i l e  
l i n e s  ( f i g .  8) u s i n g  computer programs m o d i f i e d  a f t e r  Ta lwani ,  e t  a l .  (1959). 
Agreement between t h e  measured and computed anomal ies i s  good and t he  models 
used a r e  be1 ieved t o  g r o s s l y  represen t  subsur face basement c o n f i g u r a t i o n s .  
Because o f  t he  i nhe ren t  u n c e r t a i n t i e s  and a m b i g u i t i e s  caused by t h e  reg iona l  
g r a v i t y  da ta  ne t ,  no e f f o r t s  have been made t o  e x a c t l y  match measured and 
cornpu t ed  anoma 1 i es. 

A l though t h e  a v a i l a b l e  g r a v i t y  and magnet ic coverage over  t h e  Beluga 
Bas in  and ad jacen t  areas i s  n o t  d e t a i l e d  enough t o  pe rm i t  a  q u a n t i t a t i v e  
dep th  a n a l y s i s ,  i t  was p o s s i b l e  t o  p r e l i m i n a r i l y  ana lyze  t h e  h i g h  g r a d i e n t  
areas and t he  mory consp ic ious  minimums. The east-west g r a v i t y  p r o f i l e s  
a long  s e c t i o n  A-A i n d i c a t e  t h a t  t h e  Cas t l e  Mountain f a u l t  has approx imate ly  
12,000 f t  (3600 m) o f  h igh-ang le  re1  i e f  ( f i g .  9 ) ;  t h e  Cook l n l e t  and Beluga 
Basins appa ren t l y  have a maximum th i ckness  o f  10,000 f t  (3000 m) and 2,500 
f t  (750 m), r e s p e c t i v e l y ,  i n  t h i s  area. The dep th  o f  t he  bas ins,  t he  throw 
o f  t h e  h igh-ang le  reve rse  f a u l t ,  and t he  s t r a t i g r a p h i c  th icknesses  computed 
by a two-dimensional  model agree c l o s e l y  w i t h  t h e  measured g r a v i t y  f i e l d .  

The g r a v i t y  low over  Beluga Bas in  a l ong  t he  nor thwest -southeast  p ro -  
f i l e s  B-B1 has been v e r t i c a l l y  t i e d  i n t o  t h e  10,717 f t  (3,215 m) Pan American 
Chu i t  S t .  # 1  w e l l  on t h e  western s i d e  o f  Cook l n l e t  Bas in  ( f i g .  10).  Th i s  
subsur face w e l l  i n f o r m a t i o n  p rov ided  some basement c o n s t r a i n t s  d u r i n g  modeling. 
The Beluga low i s  i n t e r p r e t e d  t o  be caused m a i n l y  by 5 ,000- f t . - th ick  (1,500 m) 
s e c t i o n  o f  low-dens i ty  T e r t i a r y  sediments c o n t r a s t i n g  w i t h  a  h i g h e r  d e n s i t y  
p r e - T e r t i a r y  basement. T h i s  g r a v i t y  minimum co inc ides  i n  p a r t  w i t h  t h e  area 
o f  low g r a d i e n t  magnet ic p a t t e r n  noted by Grantz ,  Z i e t z ,  and Andreasen (1 963) .  
High g r a v i t y  g r a d i e n t s  a long  t h e  sou theas te rn  f l a n k  o f  t h e  E longa te  g r a v i t y  
r i d g e  c o r r e l a t e  w e l l  w i t h  a  recognized magnet ic s i gna tu re ,  t h e  Moquawkie 
con tac t .  These g r a d i e n t s  a r e  i n t e r p r e t e d  t o  d e l i n e a t e  t he  B r u i n  Bay f a u l t  
zone and t he  western boundary o f  t h e  Cook l n l e t  Basin.  H igh  Bouguer va lues  
and h igh-ampl i tude  magnet ic anomal ies occur  ove r  t he  Mesozoic rocks  a l ong  
t h e  extreme western p o r t i o n  o f  t he  Cook l n l e t  reg ion .  

P r o f i l e  C - C '  d e p i c t s  an east-west c ross  s e c t i o n  f rom t h e  m idd le  o f  
Cook l n l e t  Bas in  t o  t h e  Chigmi t  Mountain f r o n t  ( f i g .  11).  The B r u i n  Bay 
f a u l t  bounding t he  Cook l n l e t  Bas in  was assumed t o  be a h igh-ang le  reverse  
f a u l t  w i t h  5,000 f t  (1,500 m) o f  throw toward t h e  eas t .  Based upon a v a i l -  
a b l e  su r f ace  da ta ,  reconnaissance aeromagnet ic i n f o rma t i on ,  and t h e  S h e l l  
Kustatan R i v e r  # 1  w e l l  which te rmina ted  a t  6,715 f t  (1,915 m) i n  J u r a s s i c  
vo l can i cs ,  t he  T e r t i a r y  s e c t i o n  i s  be l i eved  t o  be t h i c k e r  than 10,000 f t  
(3,000 m) i n  the  extreme eas te rn  p o r t i o n  o f  t he  p r o f i l e  1 ine.  

The t h e o r e t i c a l  model computed f rom t h e  sou theas t -nor theas t  g r a v i t y  
p r o f i l e  D-Dl i n d i c a t e s  two t h i c k  sedimentary sequences o f  T e r t i a r y  rocks ,  
one cen te red  i n  the  Beluga Bas in  and t he  o t h e r  cen te red  i n  t h e  Sus i tna  Basin 
( f i g .  12). The ab rup t ,  asymmetr ical  g r a v i t y  g r a d i e n t  and g r a v i t y  maximums 
a r e  o f f s e t  t o  t h e  west o f  t he  Yentna-Beluga l ineament and suggest t h a t  t he  
mass i s  concen t ra ted  i n  t he  same d i r e c t i o n .  The f a u l t  bounding t he  western 
edge o f  Sus i tna  Basin was, t h e r e f o r e ,  i n f e r r e d  t o  be a h igh-ang le  reverse  
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Figure 9. West-east geophysical profiles and structural c ross  section (A-A') 



F i g u r e  10. Sou theas t -nor thwes t  geophys ica l  p r o f i l e s  and s t r u c t u r a l  c ross  s e c t i o n  
( B - B ' )  
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Figure 1 1 .  West-east geophysical prof i les and structural cross sect im (c-c') 



Figure 12. Southwest-northeast geophysical prof i les and structural cro'ss sect ion 
( D - D '  ) 



f a u l t .  The g r a v i t y  data imp l i es  more than 12,000 f t  (3,600 m) of  reverse 
throw f o r  t h i s  f a u l t .  The p r e - T e r t i a r y  basement sur face i n  Beluga Basin 
i s  be l i eved  t o  s l o p e  down 10,000 f t  (3,000 m) towards the southeast from 
t h e  K i t t y  p l u t o n  l oca ted  i n  the  west -cent ra l  p o r t i o n  o f  t he  basin.  Areas 
o f  g r a v i t y  minimums over  t he  Beluga and Susi tna basins co inc ide  i n  p a r t  
w i t h  areas o f  low-grad ien t  magnetic p a t t e r n  noted by Grantz, Z i e t z ,  and 
Andreasen (1963). Because o f  u n c e r t a i n t i e s  r e l a t i n g  t o  d e n s i t y  d i s t r i ' b u t i o n s ,  
these f o u r  models are considered a gross representa t ion  o f  the  ac tua l  
T e r t i a r y  th ickness  and consequently a r e  very  i n t e r p r e t a t i v e .  

The A r m t i a n  v o l c a n i c  a r c  system appears t o  be composed o f  r e l a t i v e l y  
short,narrow t e c t o n i c  b locks  having s t r a i g h t  t rends ( f i g .  1 3 ) .  These 
vo l can ic  segments a r e  be l i eved  t o  be s e i s m i c a l l y  independent (west, 1951; 
Sykes, 1971). M t .  Spurr  volcano, j u s t  west o f  Beluga Basin, marks the  
no r the rn  t e r m i n a t i o n  o f  t he  a c t i v e  A leu t i an  vo l can i c  a rc .  Recent hypo- 
center  d i s t r i b u t i o n  s tud ies  ( f i g .  14) show t h a t  the B e n i o f f  zone associated 
w i t h  the  A l e u t i a n  a r c  terminates i n  south-cent ra l  Alaska. I n  the  Yentna 
R iver -Pr ince  W i l l i a m  Sound area, t he re  appears t o  be a break i n  the sub- 
duc t i ng  P a c i f i c  p l a t e  which separates two s e i s m i c a l l y  independent b locks 
(van Wormer, Davies, and Gedney, 1974). The no r the rn  o r  McKinley Block 
extends nor thwest  beyond the  Denal i  Fau l t  t o  the no r the rn  edge o f  the 
Alasks Range mass i f  and d i p s  more s teep ly  than the adjacent  southern Kenai 
Block ( f i g .  15). A seismic d i s c o n t i n u i t y  t rend ing  along the  Yentna R iver  
and Beluga Mountain f r o n t  i s  pos tu la ted  t o  be a hinge zone i n  the sub- 
duc t i ng  P a c i f i c  p l a r e .  Th is  s e i s m i c a l l y  de f i ned  h inge zone co inc ides  w i t h  
the  Yentna-Beluga l ineament .  Cont inuing seismic s tud ies  a t  the  Geophysical 
I n s t i t u t e ,  U n i v e r s i t y  o f  Alaska, i n d i c a t e  t h a t  the  subduct ion zone i n  the  
nor theas tern  A l e u t i a n  Arc i s  poss ib l y  represented by the She l i ko f  S t r a i t -  
Cook In le t -Sus i tna  R ive r  topographic low and has n o t  complete ly  been o f f -  
shore i n  t h e  t rench  east  o f  Kodiak Is land.  The c o n t i n e n t a l  ma te r i a l  between 
the  Mesozoic abyssa t p l a i n  ( ~ h u ~ a c h - ~ e n a  i ~ o u n t a  i ns) and the subduct ion zone 
( ~ l e u t  ian  ~ r e n c h )  has been hypothesized t o  be a " r a f t "  o f  ma te r i a l  r i d i n g  on 
t h e  P a c i f i c  p l a t e .  Van Wormer and o thers  (1974) speculate t h a t  the  great  
1964 earthquake, a sha l low t h r u s t  mechanism (e.g.,  P l a f k e r ,  1969), was a 
r e s u l t  o f  t h e  P a c i f i c  p l a t e  "under th rus t ing"  the con t i nen ta l  m a t e r i a l  o f  
t he  Kenai Block. 

STRUCTURAL FEATURES - TECTONIC ELEMENTS 

The newly compiled geo log ica l  maps by Helen Beikman (1974) and cu r ren t  
i n fo rma t ion  from USGS and DGGS personnel ( f i g .  16) make i t  poss ib le  t o  ob- 
j e c t i v e l y  r e d e f i n e  the major l i t h o l o g i c a l  u n i t s  o f  south-cent ra l  Alaska i n  
more d e t a i l  than h e r e t o f o r e  poss ib le  and on a more o b j e c t i v e  bas is .  There 
i s  a l s o  now enough d e t a i l  concerning known and i n f e r r e d  f a u l t s ,  f a u l t  b locks,  
and fo lded  s t r u c t u r e s  t o  permi t  r e l a t i v e l y  c lose  d e l i n e a t i o n  o f  major 

' s t r u c t u r a l  f ea tu res  i n  Cook I n l e t  reg ion  ( f i g .  17). F igures 16 and 17 a r e  
the  a u t h o r ' s  genera l i zed s t r u c t u r a l  syntheses based on c u r r e n t l y  a v a i l a b l e  
geo log ica l  and geophysical  data from s t a t e  and federa l  government agencies 
and indus t ry .  

General ized reg iona l  s t r u c t u r a l  t rends and major t e c t o n i c  elements i n  
south-cent ra l  A1ask.a were f i r s t  de l  ineated by Payne (1955) ( f i g .  181, who re-  
cognized t h a t  t h i s  area i s  dominated by f i v e  narrow, p a r a l l e l ,  and arcuate  
t e c t o n i c  f ea tu res  developed i n  Mesozoic t ime. A subpara l l e l  t rough (She l i ko f  
  rough) was superimposed upon these areas i n  e a r l y  Cenozoic t ime. The pre-  
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Figure 13. A l i g n m e n t  and t r e n d  o f  the n o r t h e r n  A l e u t i a n  v o l c a n i c  a r c  
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Figure  15. Diagrammatic subduct ing P a c i f i c  p l a t e  showing hinge f a u l t  i n  the upper 
Cook I n l e t  reg ion  



.Figure 16. Generalized geologic map of the Cook inlet region, south-central 
Alaska (after H. Beikrnan, 1974) 





Figure 18. Mesozoic and Cenozoic t e c t o n i c  elements i n  the Cook I n l e t  region,  
Alaska ( a f t e r  Payne, 1955) 



dominant s t r i k e  o f  geo log i c  con tac ts  and major f a u l t s  and f o l d s  throughout 
western south-cent ra l  Alaska seemingly e i t h e r  p a r a l l e l  o r  c u t  o b l i q u e l y  
across these Mesozoic and Cenozoic t e c t o n i c  elements. Formational contac ts  
a r e  o f t e n  l o c a l l y  o f f s e t  by l a r g e  northwestward d ipp ing  reverse f a u l t s ,  
e.g., t he  Cas t l e  Mountain-take C lark  f a u l t  and Bru in  Bay f a u l t  systems 
adjacent  and o b l i q u e  t o  t h e  Talkeetna g e a n t i c l i n e  ( f i g .  19). 

Gates and Gryc (1963) noted t h a t  the  Cenozoic fea tures  (she1 i k o f    rough) 
a r e  apparent ly  superimposed on a l l  t he  o l d e r  t e c t o n i c  elements and t h e i r  
shapes a r e  probab ly  no t  c o n t r o l l e d  by the o l d e r  elements. De f l ec t i ons  o f  
g r a v i t y  contours and magnetic p a t t e r n s  w i t h i n  the  Beluga Basin and adjacent 
areas reveal  major s t r u c t u r a l  f ea tu res  t h a t  probably a r e  i n d i c a t i o n s  o f  
c r u s t a l  c o n f i g u r a t i o n s  which e x i s t e d  p r i o r  t o  o r  j u s t  preceding T e r t i a r y  
depos i t i on  ( f i g .  20).  The arcuate  Talkeetna g e a n t i c l i n e ,  a  sequence o f  
Jurass ic  p l u t o n i c ,  v o l c a n i c ,  and marine sedimentary rocks, appears t o  be 
o f f s e t  by t rans fo rm f a u l t s  i n  the  Cook l n l e t  reg ion  ( f i g s .  19 and 21). The 
Mesozoic Talkeetna g e a n t i c l i n e  i s  g r o s s l y  represented by areas o f  d e x t r a l l y  
o f f s e t  high-Bouguer values.  

Ana lys is  o f  s t r u c t u r a l  f ea tu res  and f a u l t  pa t te rns  w i t h i n  and adjacent  
t o  t he  She l i ko f  Trough revea l  a d d i t i o n a l  evidence o f  r o t a t i o n a l  and t rans -  
l a t i o n a l  de format ion  be l i eved  t o  be caused by an ob l ique s t ress  f i e l d  du r ing  
Late Cretaceous o r  e a r l y  T e r t i a r y  t imes ( ~ a c k e t t ,  unpub.; i n  press, b; Ged- 
ney and o the rs ,  1975) . The She1 i k o f  Trough i s  pos tu la ted  t o  be a  pu 1 1 - 
apa r t  s t r u c t u r e  ( f i g s .  22 and 23) t h a t  resu l ted  from r i f t i n g  a long the s t r i k e -  
s l i p  boundary separa t ing  the  P a c i f i c  and Nor th  American p l a t e s  s ince Late 
Mesozoic t ime  ( ~ a c k e t t ,  i n  press, b) . Subsequent r o t a t i o n a l  and t r a n s l a t i o n a l  
b lock  movements have reo r ien ted  the  T e r t i a r y  basins i n t o  the p o s i t i o n s  they 
occupy today ( f i g .  7 ) .  Ro ta t i ona l  movements o f  o the r  t e c t o n i c  b locks i n  
Alaska have s i m i l a r l y  been pos tu la ted  by Grantz (1966) and Freeland and D i e t z  
( 1  973). 

I n  summary, p o r t i o n s  o f  the upper Cenozoic She l iko f  Trough a re  be l ieved 
o u t l i n e d  by the  Bouyuer g r a v i t y  data. Broad negat ive  anomalies r e f l e c t  the 
l a r g e  s t r u c t u r a l  c o n f i g u r a t i o n  and poss ib le  t h i c k  sedimentary rock sequences 
i n  T e r t i a r y  subprovinces ( f i g .  24). The younger Cook I n l e t ,  Beluga, Susi tna,  
and Yentna Basins appear t o  be c o n t r o l l e d  by deep-seated basement b locks and 
d i s c o n t i n u i t i e s .  

PETROLEUM AND COAL POTENTIAL 

I n i t i a l  commercial o i l  p roduct ion  w i t h i n  the  Cook l n l e t  reg ion  began i n  
1957 w i t h  the  d iscovery  o f  t he  Swanson R iver  f i e l d  ( f i g .  25 ) .  Seven o i l  f i e l d s  
and s i x  gas f i e l d s  a r e  c u r r e n t l y  on product ion ,  McArthur River-Trading Bay o i l  
f i e l d s  and the  Kenai gas f i e l d  being the  main producers. Current petroleum 
product ion  appears to be concentrated i n  the  f l a n k s  of t he  Cook l n l e t  Basin 
g r a v i t y  minimum which i s  c o i n c i d e n t  t o  the  T e r t i a r y  depocenter ax i s .  

Only one e x p l o r a t i o n  w e l l  has been d r i l l e d  i n  the no r the rn  Susi tna Basin 
area. I n  1964 the Union-Texas K a h i l t n a  River  S ta te  we l l  was d r i l l e d  t o  a  
t o t a l  depth o f  7,265 f t  (2,180 m) through 3,500 f t  (1,050 m) of  T e r t i a r y  sec- 
t i o n .  I n teg ra ted  reconnaissance g r a v i t y  and magnetic data i n d i c a t e  t h a t  g rea ter  
thicknesses o f  T e r t i a r y  s e c t i o n  a r e  found i n  Susi tna Basin, south and southwest 
o f  t h i s  w e l l .  Regional g r a v i t y  data a l s o  i n d i c a t e  tha t  o the r  T e r t i a r y  depo- 



Figure 19. Speculative Late Mesozoic sedimentary deposition in south-central 
A1 aska 
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. - . Figure 20- Geophysical interpretation o f  regional gravity and magnetic data, 

south-central Alaska 
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Figure 21. Outcrop map o f  Jurass ic  rocks, south-cent ra l  Alaska 
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centers  de f i ned  by g r a v i t y  lows a r e  present  i n  the  Yentna and Beluga Basins. 
No e x p l o r a t i o n  w e l l s  t o  da te  have tes ted  these i n f e r r e d  T e r t i a r y  depocenter 
areas i n  t he  Cook l n l e t  reg ion .  

Barnes (1966) est imated t h a t  coa l -bear ing  rocks u n d e r l i e  a t  l e a s t  
3,500 mi2 (9,100 km2) o f  the  no r the rn  ook l n l e t  lowlands. High p o t e n t i a l  4 reserves i nc lude  the 600-mi2 (,1560-km ) Beluga Basin and adjacent  areas, 
where subbituminous coal  seams up t o  30 fee t  t h i c k  are  exposed. Other po- 
t e n t i a l l y  c o a l - r i c h  areas inc lude the f l a n k s  o f  the  Yentna, Susi tna,  and 
Cook l n l e t  Basins where T e r t i a r y  coa l -bear ing  beds are  f l a t  l y i n g ,  a t  shal -  
low depths, and exposed. 

Minera l  P o t e n t i a l  

A wide v a r i e t y  o f  m e t a l l i c  m ine ra l s  occur i n  lode, p lace r ,  and dissem- 
ina ted  depos i t s  i n  the  mountains and f o o t h i l l s  enclos ing the  upper She l i ko f  
Trough ( f i g .  26). Major p roduct ion  t o  da te  has been from the Wi l low Creek, 
Chul i tna-Yentna, Peters  Creek, and Knik areas and the Kenai Peninsula. Ex- 
t ens i ve  unexplored areas inc lude p o r t i o n s  o f  the  Talkeetna Mountains, the 
A laska-A leu t ian  Range, and the  Chugach-Kenai Mountains. Maps by Cobb (1972) 
and C la rk  and o t h e r s  (1974) show known m e t a l l i c  occurrences and genera l l y  
o u t l i n e  the metal  prov inces i n  south-cent ra l  Alaska. Elongate b e l t s  and 
l o c a l  m ine ra l i zed  areas a r e  preva len t  and can be g ross l y  r e l a t e d  t o  the re -  
g iona l  g r a v i t y  t rends  i n  t h i s  reg ion  ( t a b l e  1 ) .  

Table 1 

Minera l  i z a t  ion  Geologic f e a t u r e  Regional g r a v i t y  t rend 

(Cu, Au, Ag, C r ,  ~ t )  Lineaments, t r anscu r ren t  Steep g r a v i t y  g rad ien ts  
and t rans form f a u l t s  

(AU, Ag, Cu, Zn, Pb, Po, W) I n t r u s i v e  bodies 

(Cr, ~ i )  U l t r a m a f i c  rocks 

Large 1 oca 1 i zed g rav i t y  
lows and h igh  

Narrow 1 inear  g r a v i t y  
h ighs 

Ax i s  and f l a n k s  o f  Broad e longate g r a v i t y  
Mesozoic geosyncl ines lows and h ighs 
or  geant i c l  ines (meta- 
vo l can i cs  and meta- 
sed iments) 

Known m i n e r a l i z a t i o n  and i n f e r r e d  m e t a l l i c  p o t e n t i a l  has been g r o s s l y  categor ized 
( f i g .  26) t o  s i m p l i f y  r e l a t i n g  p o t e n t i a l  metal prov inces and reg iona l  g r a v i t y  
t rends.  

Uranium P o t e n t i a l  

Recent s tud ies  and comp i la t i on  by Eakins (1975) i n d i c a t e  t h a t  the  Cook 
l n l e t  Region i s  a po ten t - i a l  uranium resource area ( f i g .  27).  The g r a n i t i c  
rocks o f  the  Alaska-Aleut ian Range b a t h o l i t h i c  complex become p rog ress i ve l y  
more a c i d i c  w i t h  decreasing age ( ~ e e d  and Lanphere, 1972). The most favorab le  



Figure  26. Metallic mineral resource potential in Cook Inlet region, Alaska 



area o f  the  complex f o r  uranium probably i s  t he  Cretaceous and T e r t i a r y  
p lu tons  which a r e  ad jacent  t o  the  Cook ln l 'e t  and Susitna Lowlands. Re- 
p o r t s  o f  sedimentary uranium occurrences i n  t he  upper She l i ko f  Trough have 
been noted by Eakins (1975) i n  the  Beluga, Susi tna,  and Yentna areas. Areas 
suggested f o r  p o s s i b l e  uranium e x p l o r a t i o n  i n  the  Cook l n l e t  reg ion  are:  
1)  nonmarine T e r t i a r y  and Ju rass i c  sedimentary rocks under ly ing  the  Cook In -  
l e t  region,  2) l a te -s tage  g r a n i t i c  rocks i n  t he  nor thern A leu t i an  and southern 
Alaska Range, and 3 )  f e l s i c  p lu tons  w i t h  associated v e i n  and disseminated 
uranium depos i ts  i n  t h e  Chigmit and Talkeetna Mountains. The reg iona l  g r a v i t y  
anomaly map ( f i g .  6)  ou t1  ines the  c o n f i g u r a t i o n  o f  T e r t i a r y  basins which a r e  
adjacent  t o  numerous a c i d i c  p l u t o n i c  rocks and could be favorab le  environments 
f o r  sedimentary uranium depos i ts .  

Geothermal P o t e n t i a l  

M t .  Spurr ,  t h e  most n o r t h e r l y  a c t i v e  volcano i n  the  A leu t i an  chain, 
marks the  t e r m i n a t i o n  o f  a  1 ine  o f  a c t i v e  volcano vents ( f i g .  28) t h a t  
s t r e t c h  2,500 m i l e s  (4,000 k i l ome te rs )  a long the  A leu t ian  Is lands  and Alaska 
Peninsula. Spurr,  Redoubt, I l iamna,  and August ine volcanoes a r e  areas having 
a  h igh  p o t e n t i a l  f o r  geothermal energy as w e l l  as f o r  environmental hazards. 
P o t e n t i a l  geothermal t a r g e t s  i n  Alaska have been recen t l y  o u t l i n e d  by Forbes 
and o the rs  (1975) and inc lude both sur face and subsurface resources. Both 
o f  these general geothermal t a r g e t s  a re  ava i  l a b l e  along the  nor thern  end o f  
t he  a c t i v e  A l e u t i a n  v o l c a n i c  a r c  adjacent  t o  the  Cook l n l e t  waters. Thermal 
hot  spr ings and deep-seated thermal centers  commonly a re  1) adjacent  t o  
Quaternary vo lcan ics ,  2) associated w i t h  T e r t i a r y  g r a n i t i c  p lu tons ,  3)  i n  
zones which may be invo lved i n  t rans form f a u l t  systems, 4 )  present i n  zones 
o f  h i g h  heat f l ow ,  and 5 )  i n  lakes w i t h i n  volcano vents. Cenozoic and 
Mesozoic sedimentary rocks, which occur adjacent  t o  a c t i v e  volcanoes, f o r  
example the T e r t i a r y  c l a s t i c s  j u s t  southeast o f  M t .  Spurr, con ta in  permeable 
rock u n i t s  and may p rov ide  good geothermal rese rvo i r s .  Re la t i ve  increases i n  
the  concent ra t ion  o f  a l k a l i e s ,  s i l i c e o u s ,  calcareous, and associated geothermal 
depos i ts  may cause l o c a l  h igh  Bouguer anomalies. Deep f a u l t  zones def ined by 
steep g r a v i t y  g rad ien ts  may l o c a l l y  be zones o f  h igh  heat f low.  

SUMMARY 

The r e c e n t l y  acqu i red  and compiled g r a v i t y  data should a s s i s t  i n  re -  
eva lua t i ng  t h e  petroleum, coa l ,  m e t a l l i c  minera l ,  uranium, and poss ib le  geo- 
thermal resource p o t e n t i a l  o f  the Beluga Basin and adjacent areas and should 
prov ide  a  bas is  f o r  f u t u r e  d e t a i l e d  geophysical and geo log ica l  i nves t i ga t i ons ,  
Th i s  reg iona l  geophysical syn thes is  and i n t e r p r e t a t i o n  i s  o f f e r e d  i n  the hope 
t h a t  i t  w i l l  f u r t h e r  ou r  understanding o f  the  tec ton i c  h i s t o r y  o f  south-centra l  
Alaska and spur new e x p l o r a t i o n  a c t i v i t y  and s c i e n t i f i c  i n t e r e s t  i n  the  Cook 

- I n l e t  region. 
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. Figure 27. Uranium resource p o t e n t i a l  i n  Cook I n l e t  region,  Alaska 



Figure  28. Geothermal resource p o t e n t i a l  i n  Cook I n l e t  region, Alaska 
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