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PREL 1 :.t 1 :.'hRY REPORT 

KENA 1 GROUP OF COOK INLET BAS I /\I, ALASKA 

I NTRODUCT I ON 

The Cook I n l e t  Basin i n  southcentra l  Alaska i s  a northeast- t rending 
Intermountain t rough about 200 ml les  long and 60 mi les  wide, bounded 
on the northwest by the southern A l6ska Range and the Cast le  Mountain 
f a u l t ,  and on the southezst by the Chugiich Mountains. The basin i s  
f i l l e d  w i t h  about 20,000 cub ic  mi les  o f  T e r t i a r y  Kenai Group sediments 
oonta ln ing known recovereble reserves o f  a t  l eas 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 tri l l ion  cubi c f e e t  o f  gas (Ki  rschner, 1971 1. Exp l o r a t  ion  
f o r  new reserves i s  cont inuing.  

This  p re l im ina ry  r e p o r t  i s  a sumrnzry i n t e r p r e t a t i o n  of presently-known 
s t ra t i g raphy  o f  the Kenal Group (ea r l y  middle T e r t i a r y  t o  Quaternary 
age) I n  the nor th-centra l  p a r t  o f  the basin, where nec r l y  a l l  Cook I n l e t  
w e l l s  have been d r i l l e d .  As s ~ i s m i c  in fo rmat ion  i s  no t  w a i l a b l e  t o  
the  State, d e t a i l e d  subsurface s t r u c t u r e  cannot be incorporated i n  
t h i s  repor t ,  which i s  intended t o  be a guide t o  arezs contz in ing  types 
and thicknesses o f  Kenai rocks most favorab le  f o r  o i l  and gas exp lo ra t i on .  

STRATIGRAPHY 
Genera l 

The Kenai Group i s  more than 20,000 f e e t  t h i c k  I n  the deepest p a r t s  o f  
Cook I n l e t  Basin, and i s  d iv ided I n t o  f i v e  formations as proposed by 
Calderwood and Fackler ( B u l l .  AAPG, v. 56, # 4 ) ;  named from o l d e s t  t o  
youngest the West Foreland Formation, Hemlock Conglomerate, Tyonek Formation, 
Beluga Formation, and S t e r l i n g  Formation. I n  t h i s  study, s t r a t a  of Quaternary 
age are included w i t h  the S t e r l  ing  Formation due t o  uncer ta in ty  i n  determining 
the i r contact.  

Using l i m i t e d  outcrop and l o c a l l y  abundant we l l  data, an lsopach map has 
been made f o r  each formation of the Kenai Group, as we l l  as f o r  the t o t a l  
thickness of the Group. These maps show th ickness penetrated by we1 I s  
uncorrected f o r  d ip .  

West Fore l and Formati on 

West Foreland s t r a t a  were d i s t r i b u t e d  widely  over  the bas in  upon an 
undu la t ing  eros ional  sur face of Mesozoic and e a r l y  T e r t i a r y  rocks, probably 
by stream and cu r ren t  ac t i on  i n  a shallow es tuar ine  environment. Volcanics 
are  present i n  we l l s near Trading Bay, b u t  more t y p i c a l  are interbedded 
s i l t s t o n e s ,  tu f faceous claystones, sandstones, and conglomerates w i t h  a few 
coal beds. There i s  s m e  possib i  l i t y  t h a t  outcrops o f  conglomerate and 
t u f f  south o f  Capps G lac ie r  (up t o  3500 f e e t  t h i c k )  may be equ iva len t  t o  
West Foreland, b u t  they were no t  mapped as such i n  t h i s  repor t .  O i l  
product ion from the PIest Foreland i s  p resent ly  l i m i t e d  t o  sands i n  t he  
M d r t h u r  R iver  f i e l d ,  where cumulat ive product ion i s  about 6,000,000 ba r re l s .  



Hemlock Cona lme ra te  (and h i t  1:1??6 Szndstone) 

The Hemlock Conglomerate i s  s p r z ~ d  r a t h e r  evenly  over  a wide erea o f  t he  
bas in ,  averag ing about 600 f e e r  i n i c k ,  and appears TO be a f l u v i a l - d e l t a i c  
d e p o s i t  o f  pebbly  sandstone w i t n  minor s i l t s t o n e .  I t  i s  t h e  major  o i l -  
produc ing u n i t  o f  Cook l n l e t  Easin a t  t na  Swanson R iver ,  M idd le  Ground Shoal, 
McArthur R i ve r ,  and Trad ing  Bzy f i e l d s ,  and i s  o i l - s a t u r a t e d  b u t  n o t  economica l ly  
producible a t  tho Granito'Poin~ f i u i d .  Tho sourco aron nppoors  to bo from the 
nor th ,  p robab ly  from t h e  ancesr ra l  Sus i tna  R i ve r .  Cumulat ive Hemlock o i l  
p roduc t i on  approximates 315,000,003 b a r r e l s  t o  date.  

The B e l l  I s l and  Szndstone, a l ~ h o u g h  f r e q u e n t l y  cons idered a member o f  t h e  
Tyonek Formation, i s  c o r r e l a t e d  hero w i ~ h  t h e  Hemlock, and isopachs of  
bo th  u n i t s  a re  presented on a s i n g l e  map. Botn these sandy u n i t s  
occur  a t  t h e  base o f  t h e  Tyonek sec-iion and o v e r l i e  t h e  blest Fore land 
Format ion w i t h  a rough ly  comparable th i ckness .  Bel l I s l and  Sands a re  
d i s t i n c t l y  f i n e r  and s i l t i e r  than  Hemlock, and lsopachs 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 he  two 
u n i t s  i n t o  contemporary sub-basins. With t h e  excep t i on  o f  some non- 
produc ib  l e  o i  l s a t u r a t i o n  i n  t h e  Union "Pi t tman" we l l near Wasi I la ,  no 
o i  I o r  gas has been produced f rom t h e  B e l l  I s l a n d  Sandstone. 

Tyonek Format ion 

More t han  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  depos i t s  compr is ing 
t h e  Tyonek Format ion were l a i d  down i n  t h e  bas in  t r ough  f o l l o w i n g  Hemlock 
depos i t i on .  Abundant channel and f l o o d p l a i n  sands and conglomerates w i t h  
s i  I t and coa l occur  t o  t h e  northwest,  fo rm ing  ma jo r  o i  l r ese rvo i  r s  a t  t h e  
M idd le  Ground Shoal, M d r t h u r  R i ve r ,  T rad ing  Bay, and Gran i t e  P o i n t  f i e l d s .  
Large gas reserves a re  present  a t  t h e  Kenai f i e l d .  To date,  o i l  p roduc t i on  
f rom Tyonek beds I s  about  69,000,000 b a r r e l s ,  w i t h  gas p roduc t i on  amounting 
t o  about 83 b i l l i o n  c u b i c  f e e t .  

The fo rmat ion  grades l a t e r a l l y  t o  predominant sandy s i l t s t o n e ,  c lays tone ,  
and coa l  t o  t he  nor theas t ,  southeast,  and south,  w i t h  a few sands 
apparen t l y  coming i n  f rom t h e  eas te rn  margin o f  t he  bas in .  These eas te rn  
sands have been found t o  be bar ren  o f  o i l  o r  gas t o  date.  

Be l uqa Format i  on 

Fo l l ow ing  Tyonek d e p o s i t i o n  and probable  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 coa 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  bas i na l  depressions. 
The main source o f  sediments was apparen t l y  f rom t h e  nor th ,  as i n  Tyonek 
deposi t i o n ,  w i t h  cont inued channe I-sand depos i t s  t o  t h e  nor thwest ,  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 develop ing bas in  I n  t h e  Deep Creek and S t e r l i n g  areas as w e l l .  Impor tant  
gas p roduc t i on  comes from Beluga sands a t  t h e  Beluga R i ve r  and Nor 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 q  Format ion 

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 Quaternary  
sandstone was depos i ted 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 e r t i a r y  - e a r l y  Quaternary  t ime,  w i t h  ma jo r  sediment sources f rom bo th  t h e  



Chugach range and Alaska range, which were being u p l i f t e d  s t rong ly  a t  t h i s  
t ime. This  depos i t iona l  phase, n ~ a i f i e d  by Quarernary t o  Recent g l a c i a l  
scour and recession, has l e f t  the basin e s s e n t i a l l y  I n  i t s  present s ta te .  

Lower S t e r l i n g  sands are major gas rese rvo i r s  a t  the  Swanson River,  Beaver 
Creek, Kenai, Beluga River,  and N o r ~ n  Cook I n l e t  f i e l d s .  Cumulative 
product ion i s  over 330 bifiIo: c-byc fee;. 

SI..MMARY AND CONCLUS l ONS 

A s e t  o f  s i x  isopach maps accompanies t h i s  re?orT, snowing i h e  fonn and 
approximate ex ten t  o f  the vzr ious  formations o i  tF,e Kcnai Group i n  Cook 
I n l e t  Basin, and a l so  the r e l a t i o n  o f  product ive f i e l d s  t o  thickness. 

I n  general, producing f i e l d s  are arrayed along the f tanks of the t h i c k e r  
deposits o f  each formation, suggesting o r i g i n  o f  hydrocarbons i n  the deeper 
pa r t s  o f  the basin and subsequent m ig ra t i on  toward the shal lowsr  areas. 

Three major areas o f  the basin appear t o  be r e l a t i v e l y  uniested: I )  An 
eastern bas in  f l a n k i n g  the  Chugach range was a c t i v e  dur ing Hemlock, and 
again dur ing  Beluga and S t e r l i n g  deposi t ion;  t h i s  area may be prospect ive 
f o r  both o i l  and gas. Unfor tunate ly ,  IP  i s  a l so  involved i n  t he  proposed 
Kenai Wilderness withdrawal.  2 )  A poss ib le  eastern edge l i n e  i s  ind ica ted  
f o r  the Hemlock Conglomerate, t rend ing  roughly southeastward from Beshta 
Bay, passing several m i l es  eas t  o f  Swanson River,  and heading toward the 
Ski lak  Lake area. Both o f  these prospect ive areas w i  l I depend on favorab l e  
s t r u c t u r e  f o r  commercial o i l  o r  gas accumulations. 3 )  Lower Cook I n l e t ,  
southwest o f  Kalg in Is land, i s  v i r t u a l l y  untested, due main ly  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 State governments. 
There are, then, large areas o f  the Cook l n l e t  Basin t h a t  are q u i t e  
prospect ive f o r  important new o i l  and gas reserves. 
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