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ABSTRACT 

c 
Basin t o  bas in  estimates a r e  made of t h e  speculative recoverable resources 

of o i l  and n a t u r a l  gas ia Alaska. The es t imates  a r e  made using a general ly  

accepted approach of f i r s t  ca lcu la t ing  t h e  t o t a l  a rea  of each sedimentary , 

basin o r  province, f inding the cubic m i l e s  of sedimentary sec t ion  contained 

i n  the bas in  o r  province, and multiplying t h i s  by an estimate of t h e  b a r r e l s  

of o i l  i n  a cubic m i l e .  Natural gas resources a r e  then calculated using an 

es t imate  of cubic feet of gas per b a r r e l  of o i l .  

The sedimentary provinces of Alaska are estimated to  contain 76.1 b i l l i o n  

b a r r e l s  of speculat ive recoverable o i l  and 4 3 9 , 6  t r i l l i o n  cubic f e e t  of 

specula t ive  recoverable gas. The t o t a l  discovered recoverable o i l  and gas 

i n  t h e  S t a t e  i s  10.8 b i l l i o n  ba r r e l s  and 3 1 t r i l l i o n  cubic feet. Of t h i s ,  

one f i e l d  (Prudhoe Bay) contains 10 b i l l i o n  ba r r e l s  of o i l  and 26 t r i l l i o n  

cubic. f e e t  of gas. 

The f i n a l  f i gu re s  are considered t o  b e  conservative, as they a r e  

necessar i ly  based on averages of other  a reas .  His tor ica l ly ,  f i gu re s  of t h i s  

type do not t ake  i n t o  consideration t h e  p o s s i b i l i t y  of discovering g i an t  

o i l  f i e l d s ;  a p o s s i b i l i t y  which is  considered much be t t e r  than average i n  

Alaska. Therefore, these f igures  may be  a s  much a s  50% too low. 



INTRODUCTION 

In response t o  a reques t  from t h e  J o i n t  State-Federal  Land U s e  Planning 

, Commission, t h e  Div i s ion  of Geological and Geophysical Surveys has calcula ted 

t he  estimated specu la t ive  recoverable resources of o i l  and n a t u r a l  gas f o r  

t h e  S t a t e  of Alaska. Included is a map of t h e  S t a t e  showing a r ea s  of o i l  

and gas po ten t i a l ,  and a t a b l e  which summarizes t h e  e s t i na t ed  specula t ive  . 

recoverable resources  of o i l  and gas fo r  -each onshore b a s i n  and offshore  

petroleum provlnce i n  the Sta te .  

It should be  ind ica ted  t h a t  est imates of these  types are sub jec t  t o  a 

high degree of e r r o r .  However, t h e  f i gu re s  a r e  considered t o  be conservative,  

a s  they assume an  average d i s t r i b u t i o n  of rese rves  based on reasonable and 

moderate limits of o the r  producing areas.  H i s to r i ca l l y ,  ca lcu la t ions  of t h i s  

type do not t ake  i n t o  cons idera t ion  the  p o s s i b i l i t y . o f  discovering g ian t  o i l  

f i e l d s .  Thus, t h e  discovery of Prudhoe Bay; t h e  p o s s i b i l i t y  of 14 b i l l i o n  

ba r r e l s  of o i l  i n  t h e  Marsh Creek a n t i c l i n e  i n  t h e  Arc t i c  National  Wildl i fe  

Refuge (Hartman, 1973), t h e  l a rge  s t ruc tu r e s  i n  t h e  Gulf of Alaska and t h e  

l a r g e  sedimentary province i n  t he  Bering Sea a l l  suggest t h a t  t he r e  is  a 

much b e t t e r  than average chance t h a t  Alaska con ta ins  a n d e r  of g iant  o i l  

f i e l d s .  It is the re fo re  considered t ha t  p e s s h i s t i c a l l y  t h e  f i gu re s  could 

be 25% too high, b u t  wi th  t h e  add i t ion  of a few g i an t  o i l  f i e l d s  they may 

be 50% too low. 

Speculative recoverable  petroleum resources  are here  defined a s  those  

petroleum resources  which are completely undiscovered, and which a£ ter dis-  

covery can reasonably be expected t o  be produced using present  technology 

and under present  economic condit ions.  



CALCULATIONS 

. 

The following method was used f o r  calculat ing the estimated speculat ive 

recoverable petroleum resources i n  Alaska basins: 

1. Each sedimentary bas in  was given a rank of I, I1 o r  I11 based on \ 

known parameters such a s  production, o i l  shows, age and q u a l i t y  of the  

s edbenra ry  sect ion,  presence or absence of known reservoi r  and source beds 

and known s t ruc tures  t h a t  may contain  o i l  andlox gas. 

2. A search of t h e  l i t e r a t u r e  was made t o  determine reasonable 

recoverable o i l  f i gu re s  per  cubic m i l e  of sediment. Recwerable  o i l  per 

v 
cubic m i l e  of sediment has been calculated t o  be: 

a. 150 - 300 thousand b a r r e l s  i n  selected Te r t i a ry  t rends  i n  the  

Gulf Coast (Mason, 1971) 

b. Average 80,000 b a r r e l s  per cubic m i l e  i n  Gulf Coast sediments 

c. Average 50,000 b a r r e l s  per cubic m i l e  i n  contiguous United 

. Sta t e s  producing basins  (Mason, 1971) 

d. Crick, (1971) calculated i n  place reserves  i n  Upper Cook I n l e t ,  

and came up with a f i g u r e  of 1.5 mil l ion b a r r e l s  per cubic m i l e .  

.He estimated 386,000 b a r r e l s  per cubic m i l e  would be found i n  

the e n t i r e  Cook I n l e t .  This f i gu re  reduces t o  approximately 

115,000 b a r r e l s  per  cubic m i l e  assuming 30% recovery. 

3. Each basin was assigned a ba r r e l s  per cubic m i l e  f i g u r e  based on 

its rank. A Rank I bas in  was assigned 75,000 ba r r e l s  per  cubic mile; Rank I1 - 
50,000 and Rank 111 - 30,000. 

The exceptions t o  t h i s  were the Cook I n l e t ,  which has  enough production 

t o  g e t  a more accurate f igure ;  the  North slope Basin which has s ign i f i can t  

o i l  d iscoveries  and high f u t u r e  po ten t i a l ,  and the Gulf of Alaska offshore 

which is considered to have a t  - l e a s t  a s  much po ten t i a l  as  Cook I n l e t .  



4 .  A map was made showing a l l  t h e  p o t e n t i a l  o i l  and gas  areas i n  t h e  

S t a t e .  Th i s  w a s  done f o r  sedimentary b a s i n s  onshore where t h e  b a s i n  o u t l i n e s  

a r e  r e l a t i v e l y  w e l l  known. Sedinzentary provinces  were used o f f s h o r e  r a t h e r  

than b a s i n s ,  A sedimentary province  i s  defined a s  a n  a r e a  w i t h  s u f f i c i e n t  

sedimentary s e c t i o n  t o  have accumulated and trapped petroleum. P u b l i c  d a t a  

i svery l i m i t e d  in of f shore  a r e a s  and i t  was the re fo re  f e l t  t h a t  a province  

approach w a s  more r e a l i s t i c .  The provinces  are l imi ted  t o  t h e  1500 meter 

w a t e r  depth. The s u r f a c e  a r e a  of each b a s i n  and province was t h e n  c a l c u l a t e d  

from t h e  map. 

5 .  The average th ickness  of sedimentary rock was c a l c u l a t e d  f o r  each 

b a s i n  and province. This f i g u r e  was obtained from published d a t a ,  w e l l  

p e n e t r a t i o n  depths,  geophysical  informat ion,  measured s e c t i o n s ,  and exper ience  

of d i f f e r e n t  members of t h e  Div i s ion  of Geological  and Geophysical Surveys. 

An e f f e c t i v e  economic t o t a l  th ickness  of 25,000 feet  was used even though some 

b a s i n s  contained 30,000 t o  40,000 f e e t  of sediment. 

6. Specula t ive  recoverable  o i l  was ca lcu la ted  by mul t ip ly ing  t h e  a r e a  

times average  sediment th ickness  t i m e s  t h e  an t i c ipa ted  b a r r e l s  of o i l  p e r  

cubic  m i l e .  Speculat ive recoverab le  gas  was ca lcula ted  us ing the Cook I n l e t  

r a t i o .  of 7.3 M.C.F. per  b a r r e l  of o i l  i n  T e r t i a r y  bas ins ,  and t h e  Prudhoe 

Bay r a t i o  of 2.7 M.C.F. pe r  b a r r e l  of o i l  i n  Plesozoic and Paleozoic  bas ins .  

(These f i g u r e s  were obtained from S t a t e  of Alaska, Divis ion of O i l  and Gas .) 

RESULTS 

The r e s u l t s  of the  above c a l c u l a t i o n s  are shown i n  Table I and on t h e  

map t i t l e d  ltEstimated Specula t ive  Petroleum Poetential l '  da ted  January  1974. 

T o t a l  s p e c u l a t t v e  recoverable resources  a r e  e s t k a r e d  t o  b e  76.1  b i l l i o n  b a r r e l s  

of o i l  and 439.6 t r i l l i o n  cubic f e e t  of gas. To ta l  discovered recoverab le  
'. 



reserves are 10.5 b i l l i o n  b a r r e l s  of o i l  and 29.7 t r i l l i o n  cubic  feet of gas .  

(- 1 
Cumulative product ion as of March 3973 was .5 b i l l i o n  b a r r e l s  of o i l  and 

.6 t r i l l i o n  cub ic  f e e t  of gas. These f i g u r e s  sum t o  an  estimated t o t a l  

p o t e n t i a l  u l t i m a t e  production of onshore and of f shore  Alaska of 86.6 b i l l i o n  

b a r r e l s  of o i l  and 469.3 t r i l l i o n  cub ic  f e e t  of gas. 
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