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AVAILABLE DATA BASE 

The data available to the State are limited almost entirely to the 
land area of the Alaska Peninsula. The State does not have access to 
proprietary seismic data beyond the 3 mile zone along the coast. Nor 
does the State have the data from the North Aleutian Shelf Cost - # I  well 
drilled by Arco et a1 to a depth of 17,155 feet. Some reconnaissance 
seismic data and the interpretation of these data are available in 
published form e.g., "A Preliminary Summary of Regional Geology, 
Petroleum Potential, Environmental Geology for Exploration and 
Development for Proposed lease Sale # 7 5 ,  Northern Aleutian Shelf, Bering 
Sea, Alaska" Marlow et al, 1980. The regional nature of these early 
surveys does not allow prospect generation. The most valid public 
resource estimates are those generated by the Federal Government 
reflecting the level of available data the Federal Agencies have in the 
offshore areas as compared to the State's data base. 

The State has electric logs and well histories from ten exploratory 
onshore wells drilled in or near the eastern boundary of the Tertiary 
Province (Fig. 1). Data from these wells were used to develop 
cross-sections by Brockway et al, through the Alaska Geological Society. 
In addition geologic reports are available ranging from early geologic 
mapping by Burke, more recent mapping by the U.S.G.S. and specialized 
reports by Lyle, et al, which are joint StatelFederal reports designed 
to examine the rock sections for reservoir parameters and for oil source 
determinations. 

GEOLOGY 

The eastern margin of the Bristol Bay Tertiary Province is shown on 
Figure 1. This basin 1s a sediment-filled structural depression that 
underlies a large portion of the continental shelf north of the Alaska 
Peninsula. The northeast end of Bristol Bay is bounded by exposures of 
highly deformed, locally intruded, metamorphosed Paleozoic and Mesozoic 
rocks. To the southwest, the basin is delineated by the offshore 
extension of the Black Hills. South of the basin, economic basement 
consists mainly of Mesozoic and Cenozoic volcanic and plutonic unit5 
that form the core of the Alaska Peninsula. Acoustic basement to the 
North is probably Mesozoic sedimentary, volcanic, metamorphic and 
crystalline rocks. 

The basin probably formed in late Mesozoic time and is filled with 
Mesozoic and Cenozoic sediments. The Tertiary section thickens to the 
west and the North Aleutian Cost well may have penetrated mostly 
Tertiary (Cenozoic) sediments. Figure 2 is a composite columnar section 
of strata derived from Rurk (1965) and Brockway et a1 in 1975. 
Figure 3 is a generalized stratigraphic section along the northern side 
of the Alaskan Peninsula. 

STRUCTURE 

Burk (1965) recorded extensive fault systems and many long broad 
folds in the Mesozoic strata in the southwest part of the basin. Schell 
and Hopkins (1969) mapped large scale faults along the margin of the 
continental shelf in the Tertiary strata. 



F i g u r e  3 G e n e r a l i z e d  s t a t i g r a p h i c  c r o s s  s e c t i o n  a l o n g  t h e  n o r t h e r n  s i d e  of t h e  
A l a s k a  P e n i n s u l a .  M o d i f i e d  f rom Brockway a n d  o t h e r s  (1975). 



RESERVOIRS/TRAPS/OIL SOURCE 

There are adequate sands that could form reservoirs in both the 
Cenozoic and Mesozoic parts of the section as known onshore. The 
Tertiary sediments, especially the Milky River and Bear Lake formations, 
contain sandstones and conglomerates that locally appear to have 
porosities and permeabilities sufficiently high to allow oil or gas 
production. Studies on the Alaska Peninsula completed by Lyle et al, 
however, indicate that much of the sandstone may have associated 
zeolites derived as a secondary product from volcanoclastics and pores 
may be zeolite filled. 

All the drill stem tests in the nine wells examined are confined to 
Mesozoic sediments that range from a few hundred feet of rise to a flow 
of 548 barrels of water from the Chignik Formation in the Pan Am David 
River 1A well. This indicates poor to marginal reservoir 
characteristics in the tested wells. 

HYDROCARBON TRAPS 

Structural and stratigraphic traps associated with the faulted 
southeastern edge of Bristol Bay basin are possible targets for explora- 
tion. These traps are mainly anticlinal structures in the Cenozoic 
sequence that formed by draping and differential compaction of strata 
over erosional and block-faulted highs developed within the basin 
Complex stratagraphic pinch-outs may be developed within marine and 
non-marine transgression sequences in the central area of the North 
Aleutian Basin. 

OIL SOURCE 

Onshore studies completed by Lyle et a1 in 1979, in which samples 
were obtained from surface outcrops, were poor to marginal for organic 
content. Drill cuttings from eight of the nine wells drilled by 1977 
and analyzed by McLean (1977) indicated that Paleogene strata are 
locally rich in organic matter but immature. The fine-grained Neo~ene 
sedimentary rocks have significantly lower carbon content than PaLeogene 
strata and would appear to be poor source rocks for hydrocarbon 
generation. McLean (1977) states that the best source rocks in the 
Tertiary sequence appear to be block marine siltstone and shale beds I n  
the Oligocene Stepovak formation. At least three Flaska Peninsula 
wells, Gulf, Sandy River, Pan American Hoodoo Lake /I 1 ,  and Pan Am. 
David River 1-A have encountered minor oil and gas flows in the Stepovak 
formation. Nevertheless, the overall section is deficient in good 
source beds and at least onshore the source rocks are immature. 

BASIN SUMMARY 

I )  The thickness of the Tertiary section appears to be greatest 
in two sub-basins located near the shoreline at Port Holler 
and offshore from Ugashuk Bay. 

2) Both Cenozoic and Xesozoic sediments may contain adequate 
reservoirs for commercial oil and gas production, however, 
secondary zeolites may have filled a large part of the primarv 
porosites in these reservoirs. 



3) There are poor to marginal source rocks known onshore although 
Mesozoic rocks and even SO called Mesozoic basement rocks may 
have sufficient volume and organic material to generate 
commercial oil accumulations offshore. Gas generated from 
coal and organic material could be anticipated for the entire 
section. 

4) The sediments onshore consist of non-marine and shallow water 
marine deposits. The general rule is that oil and gas are 
generated from marine sediments. Non-marine sediments are 
generally associated with methane gas. 

5) Although onshore stratigraphic traps are mentioned in the 
literature, the most likely trapping mechanism offshore would 
probably be broad, open anticlines with associated faulting. 

HISTORY OF PRODUCTION 

There has been no commercial hydrocarbon production from wells 
drilled on the Alaska Peninsula. Live oil shows (oils with associated 
gas) were found in the Gulf Sandy River /I1 corehole and 90 feet of mud 
cut oil (meaning natural oil mixed with drilling fluids) was recovered 
in a drill stem test of the Pan America Petroleum corp./Socal U.S.A,  
Hoodoo #I. Thin sands of the Mesozoic section near Port Moller omit a 
strong petroliferous odor. 

Ten exploratory tests have been drilled on the Southeast flanks cf 
the Bristol Bay Basin. One of the wells (Amoco Becharof #1-1985) is 
still confidential. At least three of the others encountered oil shows 
and all had minor shows of dry gas (methane). 

GEOLOGICAL EXPLORATION 

Most of the major oil companies have completed field work in past 
years on the Alaska Peninsula. About 217 crew months had been completed 
by the end of the 1972 field season. Field work was less intense 
following 1972 with State, Federal, and private industry contributinn !n  
excess of 100 additional crew months. 

GEOPHYSICAL 

From 1957 through 1972 an average of seven crew months per year 
were completed onshore and offshore. This work includes seismic shoocs 
and gravity and magnetic surveys. Geophysical activity continued after 
1972 but was less active. The Latest activity was a seismic shoot 
preceding the drilling of the Becharof /I1 exploratory drill hole by 
Amoco in 1985. 
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STATE OF KASKA 
CDW€TITI VE OIL AND GAS LEASE S K E  41 

Saptanow 18, 1984 

P a c t s  Of f ~ d :  508 
Tracts Recoivl ng 81 ds: 63 
Acres Otfsrrd:  1,437,930.46 
Acres R e a l v l n g  8lds: 278,958.96 
Bldd l ng k t h o d :  CASH BONUS 
Lsaslng Syrtm: Royalty 12.5% 
Avaage HI gh Bonus 81 d: U.O3/Aa@ 
Total HI gh Bonus 81 ds: $843,964.92 
Total o t  A l  l Blds: 6913,775.72 
Tracts wlth most Blds: 31, 32, 97, 98, 104, 113, 123, 215, 216, 217 
HI ghost Total Bonus aI  d: $80,640.00 on  Tract  215 

Subml t td  8y: Unlon Ol l o f  C a l l t o r n l a  

SKE RESULTS BY CDWANY 

Tho fo l l ow ing  c m p m l e s  and I n d l v l d u a l s  submlttmd b l d s  I n  Sale 41. The p a r t l e s  I l s b d  b l o w  
are e l m u  t h e  b l d d u  w tho b l d d r l s  a u t h a l  rod reprsucrtat lves.  A l  l t r a c t s  t h a t  each 
-any b i d  on  a re  I l s t sd .  Tho w a e t s  on whlch t h a t  ccmpany was the  apparent wlnnmr are 
m s k d  w l t h  an a s l w l s k  (*).  A c o r p l o t e  b l d d u  t a l l  l l r t  lncludlng p u c m t a g o  In te res ts  I n  
th. groups I s  aval 18.1 by contact1 ng O M ,  Parch 7 d 4 ,  Andwage. AK 995 10. 

COMJANY OR MOLP TRACTS 810 ON ( donotes h 1 gh b l d d u  on t r a c t )  

A - h a o  Production Go. 97, 98, 99, *loo, "102, 104, I IS, *122, 123, *I24, *125, 
ShoIl Wor tan  E P Inc. *128, "129, *140, *147, ,149, *150, *151, *l68, *169, "170, 

*171, "173, "181, "184, "191, *192, *193, *194, q 1 4 ,  215, 
216, 217, "218, 

B - Unlon011 Co. o f  C a l i f .  -7, 9 8 ,  *103, *104, *I 13, "123, *215, q 1 6 ,  "217, 

D - C. Burgl In, Ko l l ey  Evwe t te ,  31, 32. * 5 5 ,  "46, "47, "48, *49, '50. "52, 
Jack Sexton 7 5 ,  *76, Y77, 7 9 ,  .80, "81, q 2 ,  9 4 ,  *105, *106. "107, 

"108, "109, " 1  10, * I  1 1 ,  "130. "131, * I34 

F i g u r e  6 







& M A  PENINSULA H L E  56 

r l e  k o a i  The proposed sa le  area conslsts o f  approxlmstol y 1 ,774,080 acres o t  
u l a  betwan ~ I o s k o  Cape and PorT tioldon. 

The area oncopasmd by Sale 56 I s w l t h l n  the b o u n d w l n  o f  the B r l s t o l  Bay k e n  PI an (W),  
whlch was adopted by m e  stat. I n  S .p tmbu,  1984. A l  I  0 1  I and gas a c t l v i t l o s  w l  l  I be S U b J e C t  

t o  the  provl slons o f  the  B W .  

PoWo lau  Po)m+lal: PoW0l .w  potent fa l  I n  the  aroa I s  cons ld rod  lor t omod ra te .  

Wsouras: m e  Alaska Pmlnsul a supports d l v r s e  and abundant f f r h  and r l  l d l  If. 
sp.cr.r. r n r o  are t h m o  t e a l  l y  dos lgnrhd  consuvat lon un i t s  adJac.nt t o  tho proposd 
sa le  an., and mum are two I . g l s l a t l ve l  y doslgnatod s ta te  c r l t l c a l  hab l t a t  amas and on0 
s t a h  g r w  rotug.  I artd r l t h l  n or n o u  the proposed r a l o  area. 

Culbou, moow, and brorn bear u t l  l l r o  varlous poc)lons o t  the  arm8 t o r  calvlng, dwn l  ng, and 
wln iwlng.  L e r g e n w k r s  o f  h a m  s w l s  are tound a t  the mouths o t  a l l  m a j a r  r l v r s  and bottl 
walrus m d  a u l s  have haulout armas I n  the sale v l c ln l t y .  

The roglocr I s  a maJa w r t r f o r l  nest lng e n a  and n l p r t l o n  rout.. M I  l l l o n s  o f  dudts, goo+., 
whls t t lng rr.ni. and shonb l rds  nest  or n l q a t e a l o n g  thecoas ta l  m a  annually. Thm w a l d ' s  
omtlre population o t  b ran t  and o r p r o r  g- raw be tound on  tb tldo lsnds adjacent t o  the 
sa le  area I n  the wing and trl I .  A mwlne b i r d  nostlng colony I s  l o c r h d  I n  the H.1-n 
Lagoorrclalrus Island v l c l n l t y .  

Thm B r l s t o l  Bay salmon and h r r l  ng t  l shuy  I s  t he  I q o s t  I n  t he  steto, and crab t lshlng I s  
subs tmt la l .  Ana*oa#ls s h m s  arm found mroughout the p r w w d  saI l *om. 

b c w s e  o f  the roglocr's hlph b lo log lca l  product lv l ty,  t l s h  and w l l d l l t e  r o r a u c n  a m  
octonslvely harvested by ccrrmerclal, sport, and subslrtenco u s r s .  Flsh and r l l d l l t e  harvest 
a c t l v l t l o s  I n  the Sale 56 v l c l n l t y  conl r lbute s lgn l t l can t l y  t o  1-1 mamalo r ,  and I n  s a  
I n s t a m s ,  t o  m e  state oconany. 

C o m n l t y  I n f m a t l o n :  01 l l lnghun SUHS as the r o g l w l  cantor ta the  B r l s t o l  B.y arm.. 
-Tradlt lonal subslstenco a c t l v l t l o s ,  c m o r c l a l  salmon tlshlng, and g o v r m r n t  a c t l v l t l o s  t a m  
the  aroa's oconaric b s u .  

Tho Brl s to l  Bay k e n  PI m was adopted by tho s ta te  I n  S o p t m b r ,  1984. In  addltlon, the sale 
aroa oncanpasws two coastal managanent d l s k l c t s .  The Aloutlans East Coastal FLaourco 
Swvlcm k o a  (CRSA) covers tho s c u i h r n  ha l t  o t  the  proposal salo area, end the  E r l s t o l  h v  
Gaartal Rosourco S r v l c o  Area c o v r s  the n o r t h e n  ha1 t  o f  the propomd sal l area. B t h  CRUs 
are dovoloplng coastal plans whlch arm K h o d u l d  t o  bo canpl.hd and approved by the Coastal 
Pol Icy Cauncl l I n  1985. 

Local ccmmunltlos Includmr 

Por t  Mol l r  
N.1-  Lagam 
Por t  H. l don 

Unl ncorpaatod 
Un I ncapor a l w  
S.cond Class C l t y  

S t r tus  o f  b l e r  Ho d ~ l s l o n  has b a n  made on wtmthu the stat. w l  l I ho ld  t h l  s leaam salo. 
7ne J t a h  I s  ga thu lng  soclal .  onvlronamtal  and ococ\alc In famat lon  on rh lch t o  b a u  a 
d u l s l o n .  I t  It 1s &t.rmlnad ml s sa le  w l l  I  best s r v e  tho In torests  o f  tho stat., a w r l h n  
d r l s l onandnu t f c . o t  s a l e l n c l u d l  t r n r s o t  sale, blddlngmrthods, t r ac tmap  andml t lga t lng  
mmrwros UII I  be i s s w d  I n  July, 1~3. 
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RESOURCE ESTIMATES FOR THE BRISTOL BAY 

AND NORTH ALEUTIAN SHELF AREA 
. . . . . - - --- . - -- . . . . . - - . - . - --- . - ----- . - .  

Reference Spec i f i c  Area Est iarates 

( B i l l i o n  BBLS) (TCF) 

Alaska Open F i l e  Rept. No. 50 B r i s t o l  Bay, Onshore 

Div.  o f  Geol. P Geophys. Surveys, 

June, 1974 

USGS C i r cu la r  Yo. 725 

1975 ( rep r i n ted  i n  1978) 

Ber ing Sea Province 

Alaska, Onshore 

Alaska. Offshore 

5.73 These esti laates were ca l cu la ted  v o l m e t r i c a l l y ;  i - e . ,  

the  estimates a re  based on t h e  v o l u ~ e  o f  sediment 

an t i c i pa ted  t o  be present in t h e  b a s i n  area. Resource> 

a re  termed USpeculative Recoverable Resources". B r i s t o l  

Bay Onshore includes the e n t i r e  onshore T e r t i a r y  and 

Mesozoic b a s i ~ l  area. The Ber ing  Sea Province In t h i s  

repo r t  i s  def ined as the e n t i r e  Ber ing  Sea Shel f  ar-ea 

f r a n  Yorne t o  the Alaska Peninsula. 

95% Mean 5% 95% Mean 5% These estimates were de r l ved  from Monte Ca r lo  methods 

6.0 12 19 16 32 57 f o r  the  e n t i r e  regions ind ica ted.  Of fshore  est imates 

are made t o  200 meter water depth. The est imates are 

3.0 15 31 8.0 44 80 defined as d i s c o v e r e d  and recoverab le  resources. 

USGS Open F i l e  Rept. Yo. 81-192 B r i s t o l  Bay. Offshore 0.0 0.2 1.2 0.0 1.0 5.6 These Mmte  Carlo e s t i m t e s  a re  f o r  the s p e c i f i c  

1980 (replaced Ci rc .  No. 725) regions i nd i ca ted  and are  de f i ned  as undiscovered 

B r i s t o l  Bay. Onshore 0.0 0.1 0.6 0.0 0.5 2.3 and recoverable. 

DGGS Pre l iminary  Report D ra f t :  B r i s t o l  Bay Reg~on  0.0 0.99 3.79 0.44 5.14 15.01 These estimates a re  d e r ~ v e d  from the  RASP  method^ 

Undiscovered O i l  and Gas Poten- (onshore a rd  o f fshore)  ology (Resource A ~ p r a i s a l  S imula t ion  f o r  Pet ro leun)  

t ~ a l  o f  B r i s r o l  Bay Region, Ak. The est imates are  de f i ned  as undiscovered i m p l a c e  

Septeaber 29, 1982 resources. 

USGS Estimates o f  Undiscovered ~ o r t h  A leu t i an  Basln 0.08 0.36 0.76 0.56 2.62 5.25 These estimates a re  de r i ved  from the PRESTO (Proba . O i l  and Gas Resources on the b i l i s t i c  Resource Est imtes-OCS) methodology. 

Ber ing  Sea OCS Subreg~on, 0.08 0.54 These est imates are  defined as undiscovered ecorrun 

July,  1984 ( r i sked )  ( r i sked )  i c a l l y  recoverable resource;. 



RESOURCE ESTIMATE DEFINITIONS 

undiscovered Recoverable oil and Gas Resources: 
resources estimated to exist outside known fields on the 
basis of broad geologic knowledge and theory that can be 
economically produced using existing technology, assuming 
current price/cost relationships and short-term technological 
development. 

Conditional Resources: 
resources expected to exist if at least one of the prospects 
in an area contained economically recoverable accumulations 
of hydrocarbons and if all the prospects modeled were drilled. 

Note and Discussion 

Due to the uncertainty involved in estimating undiscovered 
resources, estimates of their quantities include a range of 
values corresponding to different probability levels. These 
probabilities are subjective based on degree of certainty 
and geologic knowledge of the area. Common probabilities 
used in resource assessments include the 9 5 % ,  5% and modal 
(18most likelyN) levels: 

1) a low resource estimate corresponds to a 95% 
probability of more than that amount. 

2 )  a high resource estimate corresponds to a 5 %  
probability of more than that amount. 

3 )  a modal estimate corresponds to the quantity of 
resource associated with the greatest likelihood 
of occurrence. 

Resources expressed in probabilities are conditional; ie, 
expected to exist if at least one of the prospects in an area 
contained economically recoverable resources. This 
constraint is due to the mechanics of the modelling program. 

In frontier areas, however, where there has been little or RO 
drilling, there is a risk that no recoverable petroleum exists. 

Marginal Probability: 
the subjective likelihood or probability that any economically 

Risked Resources: 
the product obtained by multiplying the conditional resource 
values by the marginal probability. 

For frontier areas the risked resources provide a more 
realistic estimate because they take into account the possi- 
bility that recoverable resources may not exist in an area. 
The unrisked conditional resources indicate potential 
hydrocarbon resources for an area but do not take into 
account the marginal probability. 




