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Pre l  im inary  Report  

KENAl GROUP OF C O O K  INLET B A S I N ,  ALASYA 

INTRODUCTION 

The Cook l n l e t  Basin i n  sou thcen t ra l  Alaska i s  a  n o r t h e a s t - t r e n d i n g  
i n te rmoun ta in  t r ough  about 200 m i l e s  l ong  and 60 m i l e s  wide, bounded on 
the nor thwes t  by t he  southern Alaska Range and t h e  Cas t l e  Mountain f a u l t ,  
and on t he  southeast  by t he  Chugach Mountains.  The bas in  i s  f i l l e d  w i t h  
about 20,000 c u b i c  m i l e s  o f  T e r t i a r y  Kenai Group sediments c o n t a i n i n g  
known recoverab le  reserves o f  a t  l e a s t  1.5 b i l l i o n  b a r r e l s  o f  o i l  and 3.5 
t r i  1 1  i o n  cub i c  f e e t  o f  gas ( ~ i r s c h n e r ,  1971). E x p l o r a t i o n  f o r  new reserves 
i s  c o n t i n u i n g .  

T h i s  p r e l i m i n a r y  r e p o r t  i s  a  summary i n t e r p r e t a t i o n  o f  present ly -known 
s t r a t i g r a p h y  o f  t he  Kenai Group ( e a r l y  m idd le  T e r t i a r y  t o  Quaternary age) 
i n  t h e  n o r t h - c e n t r a l  p a r t  o f  t he  bas in ,  where n e a r l y  a l l  Cook l n l e t  w e l l s  
have been d r i l l e d .  As se ismic i n f o r m a t i o n  i s  n o t  a v a i l a b l e  t o  t h e  S ta te ,  
d e t a i l e d  subsur face s t r u c t u r e  cannot be incorpora ted  i n  t h i s  r e p o r t ,  which 
i s  in tended t o  be a  gu ide  t o  areas c o n t a i n i n g  types and th icknesses  o f  
Kenai rocks most f a v o r a b l e  f o r  o i l  and gas e x p l o r a t i o n .  

STRAT I GRAPHY 

Genera 1 

The Kenai Group i s  more than 20,000 f e e t  t h i c k  i n  t h e  deepest p a r t s  o f  
Cook l n l e t  Basin,  and i s  d i v i d e d  i n t o  f i v e  fo rmat ions  as proposed by 
Calderwood and Fack le r  (Bul 1 . AAPG, v.  56, $4)  ; named f rom o l d e s t  t o  
youngest the  West Fore land Format ion, Hemlock Conglomerate, Tyonek Format ion, 
6eluga Format ion,  and S t e r l  i n g  Format ion.  I n  t h i s  study, s t r a t a  o f  Quate rnary  
age a r e  inc luded  w i t h  t he  S t e r l i n g  Format ion due t o  u n c e r t a i n t y  i n  de te rm in ing  
t h e i r  c o n t a c t .  

Us ing l i m i t e d  ou t c rop  and l o c a l l y  abundant w e l l  data,  an i sopach  map has 
been made f o r  each f o rma t i on  o f  t he  Kenai Group, as w e l l  as f o r  t h e  t o t a l  
t h i ckness  o f  the  Group. These maps show th ickness  penet ra ted  by w e l l s  
uncor rec ted  f o r  d i p .  

West Fore land Format ion  

West Fore land s t r a t a  were d i s t r i b u t e d  w i d e l y  ove r  t h e  b a s i n  upon an 
u n d u l a t i n g  e r o s i o n a l  su r f ace  o f  Mesozoic and e a r l y  T e r t i a r y  rocks,  p robab l y  
by s t ream and c u r r e n t  a c t i o n  i n  a  sha l l ow  e s t u a r i n e  environment.  Vo l can i cs  
a r e  p resen t  i n  w e l l s  near T rad ing  Bay, b u t  more t y p i c a l  a r e  in terbedded 
s i l t s t o n e s ,  t u f f aceous  c lays tones ,  sandstones, and conglomerates w i t h  a few 
coa l  beds. There i s  some p o s s i b i l i t y  t h a t  ou tc rops  o f  conglomerate and 
t u f f  south o f  Capps G l a c i e r  (up t o  3500 f e e t  t h i c k )  may be e q u i v a l e n t  t o  
West Fore land,  b u t  they were n o t  mapped as such i n  t h i s  r e p o r t .  O i l  
p roduc t i on  f rom the  West Fore land i s  p r e s e n t l y  l i m i t e d  t o  sands i n  the  
McArthur R i v e r  f i e l d ,  where cumu la t i ve  p roduc t i on  i s  about  6,000,000 b a r r e l s .  



Hemlock Conglomerate (and B e l l  l s l a n d  Sandstone) 

The Hemlock Conglomerate i s  spread r a t h e r  even ly  ove r  a  wide area o f  t h e  
bas in ,  ave rag ing  about  600 f e e t  t h i c k ,  and appears t o  be a f l u v i a l - d e l t a i c  
depos i t  o f  pebb ly  sandstone w i t h  minor  s i l t s t o n e .  I t  i s  t h e  major  o i l -  
p roduc ing  u n i t  o f  Cook l n l e t  Basin a t  the  Swanson R i ve r ,  M idd le  Ground Shoal ,  
t4cArthur R i v e r ,  and t h e  T rad ing  Bay f i e l d s ,  and i s  o i  1 -sa tu ra ted  b u t  n o t  
economica l l y  ~ r o d u c i b l e  a t  t he  G ran i t e .  P o i n t  f i e l d .  The source area appears 
t o  be from the  n o r t h ,  p robab l y  f rom the  a n c e s t r a l  Sus i tna  R i v e r .  Cumulat ive 
Hemlock o i l  p r o d u c t i o n  approx imates 315,000,000 b a r r e l s  t o  date.  

The B e l l  l s l a n d  Sandstone, a l t hough  f r e q u e n t l y  cons idered  a member o f  t h e  
Tyonek Format ion,  i s  c o r r e l a t e d  here  w i t h  t he  Hemlock, and isopachs o f  b o t h  
u n i t s  a r e  p resen ted  on a s i n g l e  map. Bo th  these sandy u n i t s  occur  a t  t h e  
base o f  t h e  Tyonek s e c t i o n  and o v e r l i e  t h e  West Fore land Format ion w i t h  a  
r ough l y  comparable t h i c kness .  B e l l  l s l a n d  Sands a r e  d i s t i n c t l y  f i n e r  and 
s i l t i e r  than ttemlock, and isopachs suggest a  more n o r t h e a s t e r l y  source. A 
c ross -bas in  r i d g e  may have separated t h e  two u n i t s  i n t o  contemporary sub-basins.  
Wi th  t h e  excep t i on  o f  some non-p roduc ib le  o i l  s a t u r a t i o n  i n  t h e  Union "Pi t tman" 
w e l l  near  W a s i l l a ,  no o i l  o r  gas has been produced f rom t h e  B e l l  l s l a n d  
Sandstone. 

Tyonek Format ion 

More than 7000 f e e t  o f  f l u v i a l ,  d e l t a i c ,  and e s t u a r i n e  d e p o s i t s  compr i s i ng  
t he  Tyonek Format ion were l a i d  down i n  t h e  b a s i n  t r ough  f o l l o w i n g  Hemlock 
d e p o s i t i o n .  Abundant channel  and f l o o d p l a i n  sands and conglomerates w i t h  
s i l t  and coa l  occur  t o  t he  nor thwes t ,  fo rm ing  ma jo r  o i l  r e s e r v o i r s  a t  t h e  
M idd le  Ground Shoal, t4cArthur R i ve r ,  T rad ing  Bay, and G r a n i t e  P o i n t  f i e l d s .  
Large gas reserves  a r e  p resen t  a t  t he  Kenai f i e l d .  To date,  o i l  p r o d u c t i o n  
f rom Tyonek beds i s  about  69,000,000 b a r r e l s ,  w i t h  gas p r o d u c t i o n  amount ing 
t o  about 83 b i l l i o n  c u b i c  f e e t .  

The f o rma t i on  grades l a t e r a l l y  t o  predominant sandy s i l t s t o n e ,  c l ays tone ,  
and coa l  t o  t he  n o r t h e a s t ,  southeast ,  and south,  w i t h  a  few sands a p p a r e n t l y  
coming i n  f rom t h e  e a s t e r n  marg in  o f  t h e  bas in .  These eas te rn  sands have 
been found t o  be b a r r e n  o f  o i  1 o r  gas t o  da te .  

Be1 uga Format i on  

F o l l o w i n g  Tyonek d e p o s i t i o n  and p robab le  s l i g h t  l o c a l  f o l d i n g  o f  t h e  
bas in  f l o o r ,  a  t h i c k  s e r i e s  o f  a l t e r n a t i n g  t h i n  sands, s i l t s ,  and c o a l s  
o f  t h e  Beluga Format ion was l a i d  down i n  a  p a i r  o f  b a s i n a l  depress ions.  
The main source o f  sediments was a p p a r e n t l y  f rom the  n o r t h ,  as i n  Tyonek 
d e p o s i t i o n ,  w i t h  con t i nued  channel-sand d e p o s i t s  t o  t h e  nor thwes t ,  b u t  
e r o s i o n  o f  t h e  u p l i f t e d  Chugach Range supp l i ed  cong lomera t i c  sediments t o  
a  deve lop ing  b a s i n  i n  t h e  Deep Creek and S t e r l i n g  areas as w e l l .  Impor tan t  
gas p r o d u c t i o n  comes f rom Beluga sands a t  t h e  Beluga R i v e r  and No r th  Cook 
l n l e t  f i e l d s ,  where a t o t a l  o f  some 56 b i l l i o n  c u b i c  f e e t  have been produced. 

S t e r l  i n a  Format i o n  

As much as 10,000 f e e t  o f  th ick-bedded S t e r l i n g  Format ion and Quate rnary  
sandstone was depos i t ed  i n  c e n t r a l  and eas te rn  Cook l n l e t  Basin d u r i n g  l a t e  



T z r t i a r y  - e a r l y  Quaternary t ime,  w i t h  major sediment sources f r om b o t h  t h e  
Chugach Range and Alaska Range, which were be ing  u p l i f t e d  s t r o n g l y  a t  t h i s  
t ime.  T h i s  d e p o s i t i o n a l  phase, m o d i f i e d  by Quaternary t o  Recent g l a c i a l  scour  
and recess ion ,  has l e f t  the bas in  e s s e n t i a l l y  i n  i t s  p resen t  s t a t e .  

Lower S t e r l i n g  sands a r e  major  gas r e s e r v o i r s  a t  t h e  Swanson R i v e r ,  Beaver 
Creek, Kenai,  Beluga R i ve r ,  and No r th  Cook l n l e t  f i e l d s .  Cumulat ive p r o d u c t i o n  
i s  over  330 b i l l i o n  c u b i c  f e e t .  

SUM14ARY AND CONCLUS l ONS 

A s e t  o f  s i x  isopach maps accompanies t h i s  r e p o r t ,  showing t h e  f o rm  and 
approx imate e x t e n t  o f  t he  va r i ous  fo rmat ions  o f  t h e  Kenai Group i n  Cook l n l e t  
Basin, and a l s o  the  r e l a t i o n  o f  p r o d u c t i v e  f i e l d s  t o  th ickness .  

I n  genera l ,  p roduc ing  f i e l d s  a r e  a r rayed  a long  t he  f l a n k s  o f  t h e  t h i c k e r  
depos i t s  o f  each fo rmat ion ,  suggest ing o r i g i n  o f  hydrocarbons i n  t h e  deeper 
p a r t s  o f  t he  b a s i n  and subsequent m i g r a t i o n  toward t h e  sha l l owe r  areas.  

Three major  areas o f  t he  bas in  appear t o  be r e l a t i v e l y  un tes ted :  1) An 
eas te rn  b a s i n  f l a n k i n g  t h e  Chugach Range was a c t i v e  d u r i n g  Hemlock, and 
aga in  d u r i n g  Beluga and S t e r l i n g  d e p o s i t i o n ;  t h i s  area may be p r o s p e c t i v e  
f o r  b o t h  o i l  and gas. U n f o r t u n a t e l y ,  i t  i s  a l s o  i nvo l ved  i n  t h e  proposed 
Kenai W i  l de rness  wi thdrawal . 2) A  p o s s i b l e  eas te rn  edge 1 i n e  i s  i n d i c a t e d  
f o r  t he  Hemlock Conglomerate, t r e n d i n g  rough ly  southeastward f r om Beshta 
Bay, pass ing  severa l  m i l e s  eas t  o f  Swanson R i ve r ,  and heading toward t h e  
S k i l a k  Lake area.  Both o f  these p rospec t i ve  areas w i l l  depend on  f a v o r a b l e  
s t r u c t u r e  f o r  commercial o i  1 o r  gas accumulat ions.  3) Lower Cook I n l e t ,  
southwest o f  K a l g i n  I s l and ,  i s  v i r t u a l l y  un tes ted ,  due m a i n l y  t o  e x i s t i n g  
l i t i g a t i o n  as t o  ownership between the  Federal  and S t a t e  governments. There 
a re ,  then, l a r g e  areas o f  t he  Cook l n l e t  Basin t h a t  a r e  q u i t e  p r o s p e c t i v e  
f o r  impor tan t  new o i  1 and gas reserves.  
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