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DGGS gears up for Lease Sale 39 
by Rich Kornbrath, DGGS geologist 

Petroleum geologists and geophys- 
i c i s t s  i n  the  DGGS Anchorage o f f i c e  
are gathering and i n t e r p r e t i n g  data 
f o r  the s t a t e ' s  offshore-onshore o i l  
and g a s  Lease Sale 39, s l a t e d  f o r  May 
1983. 

Don McGee, DGGS's Chief Petroleum 
Geologis t ,  sa id  51 tracts encompassing 
about  255,122 acres (no t  i n c l u d i n g  
f e d e r a l - s t a t e  d i s p u t e d  acreage) will 
be  up f o r  l e a se .  A decision on 5,413 
disputed acres will be announced i n  
March. 

The l e a s e  area i s  sandwiched 
between t h e  $1 billion 1979 Beaufort  
l e a se - sa l e  area t o  t h e  e a s t ,  t h e  $2  
billion OCS Sale ?I  t o  t h e  no r th ,  and 
the Prudhoe Bay and Kuparuk f i e l d s ,  
Milne P o i n t ,  Gwydyr 'Bay, and t h e  Upper 
Cretaceous shallow sand accumulat ions 
t o  the south. 

The s t a t e ' s  e v a l u a t i o n  of the 
hydrocarbon p o t e n t i a l  of t h e  S a l e  39 
area is based on t h e  i n t e r p r e t a t i o n  of 
1,200 l i n e  miles of s e i smic  data  and 

on subsurface geologic  mapping from 
a v a i l a b l e  w e l l  d a t a .  Resu l t s  and 
recommendations, including an economic 
eva lua t ion  by t h e  DNR Divis ion  of 
Minerals and Energy Hanagement s t a f f ,  
w i l l  b e  presen ted  t o  Commissioner 
~uanicke i n  mid-Februarv. 

Sale 39 acreage i s  p a r t l y  under- 
lain by a broad ,  r e g i o n a l  h i g h  c a l l e d  
t h e  Barrow Arch. I n  the sa l e  area, 
the  high i s  complicated by a NW-SE- 
t rending  normal f a u l t  system ( includ-  
ing rhe E i l e e n  f a u l t )  t h a t  is  a l s o  
p re sen t  on the west f l a n k  of the 
Prudhoe s t r u c t u r e .  The Ei leen  fault  
bounds the Prudhoe accumulation on t h e  
w e s t  and and h a s  down-to-the-southwest 
ver t ica l  displacement .  I t  probably 
cont inues  northwest  through t h e  
Simpson Lagoon area i n t o  t h e  s a l e  
area. 

Migration and source 

Cretaceous marine shales are  t h e  
probable source  rocks of hydrocarbons 
i n  t h e  Prudhoe Bay f i e l d  . A 
t r unca t ion  on the eas t  s i d e  of  t h e  
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Prudhoe complex of Permo-Triassic and 
Miss i ss ipp ian  r e s e r v o i r  rocks by a 
Lower Cretaceous unconformity p laces  
the  r e s e r v o i r s  in d i r e c t  con tac t  with 
the  overlying Cretaceous sha l e s .  O i l  
from t h e  s h a l e s  may have migrated i n t o  
the  r e s e r v o i r s  from t h e  e a s t  and 
sou theas t ,  updip a long  the  unconform- 
i t y  . Equally p o s s i b l e  a r e  migrat ions 
down i n t o  t h e  r e s e r v o i r s  o r  up from 
the  nor th  a c r o s s  major f a u l t s .  Major 
downthrown b locks  a r e  bounded by 
f a u l t s  w i th  d i sp lacements  of about 
1,000 f t , which jux tapose  Cretaceous 
source  rocks w i t h  t h e  r e s e r v o i r  rocks.  

The Prudhoe Bay f i e l d  con ta in s  a 
heavy-013 zone and a t i l t e d  oi l -water  
contac t .  I n  t h e  extreme western 
p a r t  of t h e  Prudhoe accumulaeion ( t he  
so-cal led E i l e e n  a r e a ) ,  the  heavy-oil 
zone i s  absen t .  Regional t i l t i n g  
downward t o  the east may have enhanced 
the  westward o i l  m ig ra t i on .  Rqstored ' 

s e c t i o n s  by Jones  and Speers  sug- 
g e s t  t h a t  o i l  d i d  no t  e n t e r  the  Ei leen  
s t r u c t u r e s  u n t i l  pos t -ear ly  T e r t i a r y  
time, probably because of continued 
eastward t i l t i n g .  The accumulation i n  
the Eileen area may not have been i n  
ex i s t ence  long enough t o  p r e c i p i t a t e  
the  a spha l t enes  necessarv  t o  form an 
underlying heavy-oi l  zone. 

The s i m i l a r i t y  of the o i l s  i n  t h e  
Prudhoe, Kuparuk, and Upper Cretaceous 
sandstone accumulat ion a r e a s  tend t o  
support  t h e  westward-migration theory,  
and geochemistry i nd3ca t e s  a common 
o r i g i n  f o r  t h e  o i l s  . The Kuparuk 
and Upper Cretaceous r e s e r v o i r s  may 
have been charged by o i l  i n i t i a l l y  
migrat ing updip through the  Prudhoe 
s t r u c t u r e s  and then migra t ing  v e r t i -  
c a l l y  upsec t ion  i n t o  t h e  Cretaceous 
rocks.  

Sa le  39 is g e n e r a l l y  west and 
northwest of t h e  Prudhoe Bay f i e l d .  
Questions about t h e  t iming and quant- 
i t y  of o i l  t h a t  may have moved i n t o  o r  
through t h i s  a r e a  must be answered 
be£ o r e  known and p o s s i b l e  petroleum 
occurrences can be  f u l l y  understood. 

The C o l v i l l e  high 

The C o l v i l l e  h i g h ,  a l a r g e  
s t r u c t u r e  t h a t  u n d e r l i e s  t h e  onshore 
d e l t a i c  and nearshore  a r ea  a t  t h e  
mouth o f  t h e  C o l v i l l e  River,  was 
t e s t e d  bv t h r e e  dry w e l l s  10-15 years 
ago .  However, t h e  Gulf C o l v i l l e  De l t a  
1 well encountered Sag River sandstone 
a t  a subsea depth  of 7,600 f t ,  and had 
good hydrocarbon shows i n  t h e  Sag 
River  and i n  t h e  t op  of the  Ivishak 
Formation. Depth t o  t he  top of t h e  
Sag Rive r  i n  t h e  Arco-Exxon Prudhoe 
Bay S t a t e  1 discovery well i s  8,078 
f t .  

S e v e r a l  c o a s t a l  w e l l s  presumably 
d r i l l e d  on c l o s u r e s  in t he  Permo- 
T r i a s s i c  r e s e r v o i r s  were a l s o  d ry .  
These i nc lude  t h e  P lac id  Beechey Po in t  
I ,  t h e  Soca l  Kavearak 1 ,  and t h e  Soca l  
Simpson Lagoon 32-14 and - 1 4 A  w e l l s .  
C l e a r l y  t h e  concept of t iming w i t h  
regard  t o  s t r u c t u r a l  emplacement, 
t i l t i n g ,  and o i l  m ig ra t i on ,  as  w e l l  as  
the e x i s t e n c e  of a widespread Lower 
Cretaceous unconfo rm~ty  and of l a r g e  
f a u l t s  compl ica te  t he  search f o r  
corrimercial oil d e p o s i t s  i n  t h i s  r e l a -  
t i v e l y  s imple and well-known geologic  
s e t t i n g .  

Why does t h e  C o l v i l l e  s t r u c t u r e  
appeaf t o  be dry?  Morgridge and 
Smith contend t h a t  the  C o l v i l l e  
h i g h  i s  d r y  because the Penno-Triassic 
r e s e r v o i r s  a re  o v e r l a i n  by a t h i c k  
s e c t  i on  of J u r a s s i c  shale that ef fec- 
t i v e l y  s e p a r a t e s  t h e  r e s e r v o i r s  from 
t h e  r i ch  Cre t a  ous source beds.  Cf Jones  and Speers  suggest chat t h e  
C o l v i l l e  s t r u c t u r e  is d r y  because i t  
formed a f t e r  a i l  migrat ion i n t o  the 
Prudhoe s t r u c t u r e .  Easterly t i l t i n g  
of t h e  Prudhoe s t r u c t u r e  may have 
allowed o i l  t o  flow updip through t h e  
C o l v i l l e  s t r u c t u r e ,  as shown by t h e  
good oil shows i n  some boreholes  i n  
t h e  s t r u c t u r e .  A l t e r n a t i v e l y ,  t h e  o i l  
t h a t  may have migrated out of Prudhoe 
might have been t rapped before  reach- 
ing the C o l v i l l e  high or might have 
migrated v e r t i c a l l y  t o  become the 
presen t  Kuparuk o r  shallow Cretaceous 
accumulat ions.  
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A R C T I C  O C E A N  SALE NO. 39 . BEAUFORT SEA 

LOCATION M A P  

E A U F O R 7 ' S E A  

Nations1 Petroleum Rese 

700 

Mukluk s t r u c t u r e  

The Mukluk structure---a huge 
NW-SE-trending s t r u c t u r e  in Harrison 
Bay---has no t  been t e s t e d .  OCS t r a c t s  
o v e r l y i n g  t h e  Mukluk s t r u c t u r e  
attracted $ 1 , 5  b i l l i o n  i n  h i g h  b i d s  i n  
f e d e r a l  Lease Sa l e  7 1  l a s t  October .  
Two t r a c t s  on t o p  of  t h e  s t r u c t u r e  
r ece ived  the  second and t h i r d  h ighes t  
i n d i v i d u a l  o f f sho re  t r a c t  b i d s  eve r  
rece ived  ( $ 2 2 7  m i l l i o n  and $219 
m i l l i o n ) .  Obviously, some i n d u s t r y  
e x p l o r a t i o n i s t s  are  o p t i m i s t i c  about 
the  chances of d i scover ing  major 
r e sou rces  w i th in  the  s t r u c t u r e .  
Estimates of o i l  in-place t h e r e  range 
f rom about 500 mi l l i on  b a r r e l a  t o  more 
than 5 b i l l i o n  b a r r e l s .  Desp i t e  t h i s ,  
there was a no t i ceab le  absence of high 
b i d s  on Mukluk by sane of t h e  majors. 

The blukluk s t r u c t u r e  is  l a r g e  
based on t h e  b idd ing ,  and appears  t o  
have two geologic  i n d i c a t o r s  of  
r e sou rce  p o t e n t i a l .  I t  may have 
Permo-Triassic r e s e r v o i r  rocks juxta-  
posed wi th  r i c h  Cretaceous source rock 
and is l oca t ed  updip a long  the possi- 
b l e  o i l  migra t ion  rou t e  from t h e  
t i l t e d  Prudhoe s t r u c t u r e .  

O n  t h e  b a s i s  of c o a s t a l  NPRA wel l  
c o n t r o l ,  i t  i s  presumed t h a t  t he  
Permo-Triassic r e s e r v o i r s  may be 
200-700 f t  higher on Mukluk than on 
the  C o l v i l l e  high. I n  the W.T. Foran 
w e l l  o n  VPRA, the Lower Cretaceous 
unconfonnity t r u n c a t e s  the  top of t h e  
Permo-Triassic r e s e r v o i r  s e c t i o n .  
NPRA well con t ro l  i n d i c a t e s  t h a t  ch i s  
t r unca t ion  may t r end  roughly E-W 
a c r o s s  Harr ison Bay, t r u n c a t e  the 
r e s e r v o i r s  i n  t h e  Mukluk s t r u c t u r e ,  
and juxtapose r i c h  Cretaceous source  
beds and Permo-Triassic r e s e r v o i r  
rocks.  

However, t h e s e  important  ques- 
tions remain unanswered. When d i d  the 
Mukluk s t r u c t u r e  form? When d id  o i l  
migra t ion  occur? Are large f a u l t s  
a s soc i a t ed  wi th  i t  and a r e  they 
involved in o i l  gene ra t i on  o r  migra-  
t i o n  i n  this area? Because the  
acreage is l oca t ed  between Prudhoe and 
Mulkuk, t h e  answers t o  the ques t ions  
p e r t a i n i n g  t o  age and o i l  genera- 
t ion-migrat ion have a d i r e c t  r e l a t i o n  
t o  t h e  assessment of the  hydrocarbon 
p o t e n t i a l  of the  state's Sale 39 acre-  
age. 
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Sale  39 geologic  p l ays  

Three geologic  p l ays  are being  
a s se s sed  i n  t he  O i l  and Gas s e c t i o n ' s  
e v a l u a t i o n  of t he  Sa l e  39 ac reage ,  
S t r a t  i g r a p h i c a l l y  from top t o  bottom 
t h e s e  a r e  the Upper Cretaceous sand- 
s t o n e s ,  t h e  Kuparuk sands tones ,  and 
t h e  Permo-Triassic and Mis s i s s ipp i an  
r e s e r v o i r s .  

The 051 accumulation west of 
Prudhoe i n  t h e  Upper Cretaceous sand- 
s t o n e s  is  poorly d e f i n  d .  According 1 t o  Jamison and o t h e r s ,  t h e  d e p o s i t  
ex tends  from t h e  c o a s t l i n e  (where i t  
appea r s  i n  t he  Simpson Lagoon 32-14, 
t h e  Socal. Kavearak 1 ,  and t h e  Milne 
P a i n t  18-1 wel l s )  south  t o  t h e  Arco 
West Sak River S t a t e  5 we l l .  The 
d e p o s i t  appears  t o  be a t  l e a s t  as 
l a r g e ,  a r e a l l y ,  a s  t h e  Kuparuk accumu- 
lation, and o v e r l i e s  i t  f o r  the most 
p a r t .  Depth t o  t h e  o i l - s a t u r a t e d  
sands ranges  from 2,500 t o  4,500 f t .  
The o i l  p r o p e r t i e s  a r e  unfavorable .  
w i t h  g r a v i t i e s  i n  t he  17" ra  23' API 
range and x i s c o s i t i e s  from 25 t o  5 C  
c e n t i p o i s e .  

The economics o f  the d e p o s i t  may 
b e  marginal  a t  b e s t ,  and no a c c u r a t e  
in format ion  is  a v a i l a b l e  on in-place 
o i l  o r  es t imated  recoverable  o i l  u s ing  
enhanced recovery techniques.  

The Kuparuk River Formation 
c o n s i s t s  of t h r ee  sandstone members 
s e p a r a t e d  by sha lee .  The accumu- 
l a t i o n ( ~ )  are not  wel l  def ined  t o  t h e  
n o r t h  and sou th ,  and l i k e  t h e  Upper 
Cretaceous sand depos i t s ,  presumably 
t r e n d  o f f s h o r e  i n t o  the  S a l e  39 a r e a .  

Curren t  e s t ima te s  by Arco and 
BP-Alaska of in-place o i l  i n  t h e  known 
accumulation a r e a  a r e  4 .4  b i l l i o n  
b a r r e l s ,  w i th  1 . 0  1 . 5  b i l l i o n  bar-  
r e l s  recoverab le .  Depths t o  t h e  
r e s e r v o i r s  range from 5,800 t o  9,000 
f t ,  w i th  wel l s  producing from 600 t o  
2,500 b a r r e l s  p e r  day of 24" API  grav- 
i t y  o i l .  The combined Kuparuk River  
sands a r e  gene ra l l y  10 t o  150 f t  t h i c k  
and probably average 25-45 f t  t h i c k .  
Although t h i s  is not  A l a r g e  amount of 
pay ,  t h e  f a i r  t o  good recovery r a t e s ,  

i n f r a s t m c t u r e ,  and e x t e n s i v e  o f f s h o r e  
g r a v e l  o r  sand i s l a n d s  i n  the  s a l e  
a r e a  make t h i s  an a t t r a c t i v e  play.  

A Pemo-Tr iass ic  and W!.ssissip- 
p i an  s e c t i o n  of rocks  i s  present: i n  
w e l l s  along t h e  c o a s t l i n e  ad j acen t  t o  
the s a l e  area. O i l  accumulat ions i n  
t h e  Permo-Triassic rocks a r e  known i n  
t h e  Hamilton Bro thers  Poin t  S torkersen  
I and Kup Delta 51-2 and i n  t h e  
Hobil-Socal Gwydyr Bay S t a t e  South 1 
w e l l s ;  these  appear t o  be f a u l t -  
s epa ra t ed  from the  Prudhoe accumula- 
t i o n .  The e x c e l l e n t  r e s e r v o i r  rocks 
t h a t  con ta in  the huge Prudhoe accumu- 
l a t i o n  should provide a t t r a c t i v e  
t a r g e t s  i n  the  s a l e  a r e a  if s p e c i f i c  
c l o s u r e s  can be s e i s m i c a l l y  de f ined .  
Whether these  rocks are t runca ted  by 
t h e  Lower Cretaceous unconf o m i t y  
w i t h i n  the  sale a r e a  a s  occurs  a t  
Prudhoe and presumably on the Mukluk 
s t r u c t u r e  is s u b j e c t  t o  t h e  explora-  
t i o n i s t s '  i n t e r p r e t a t i o n  of t h e  d a t a .  

Summary 

Proximity t o  known accumulat ions 
and t o  expensive un t e s t ed  l e a s e s ,  t h e  
presence of good r e s e r v o i r  rocks  along 
t h e  c o a s t l i n e ,  and t h e  s t r u c t u r a l  
s e t t i n g  along the  Barrow Arch i n d i c a t e  
a highly a t t r a c t i v e  Sale 39 area.  
However, t he  ex i s r ence  of d i s t i n c t  
c l o s u r e s  and t h e  incomplete under- 
s tanding  of both s t r u c t u r a l  t iming and 
o i l -genera t ion  and migration t i m i n g  
are  important unknowns i n  t h e  dis- 
covery formula. The l a t i t u d e  i n  
p o s s i b l e  i n t e r p r e t a t i o n  should make 
for a l i v e l y  and i n t e r e s t i n g  o i l  a n d  
gas  l e a s e  s a l e .  
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Esther Wunnicke assumes DNR helm 

E s t h e r  [Junnicke, a former d i r e c -  
tor of the Department of I n t e r i o r  
Outer C o n t i n e n t a l  S h e l f  Off i ce ,  was 
sworn i n  as Commissioner of Natural 
Resources  J a n .  3 ,  1983. Although she 
was a p p o i n t e d  t o  t h e  p o s t  by Governor- 
e l e c t  B i l l  S h e f f i e l d  i n  l a t e  November, 
John Katz c o n t i n u e d  s e r v i n g  a s  Com- 
missioner until Wunnicke could l e a v e  
her p o s i t i o n  a t  OCS.  

Wunnicke, 60, b r ings  a w e a l t h  of 
e x p e r i e n c e  t o  the p o s t .  The new 
C o m i s s i o n e r  moved t o  Anchorage i n  
1963 w i t h  her husband 8111,  a r e t i r e d  
pet roleum e n g i n e e r .  From 1967-71, she 
s e r v e d  as an a t t o r n e y - a d v i s e r  f o r  the 
F e d e r a l  F i e l d  Committee f o r  Develop- 
ment P l a n n i n g ,  a group working t o  h e l p  
Alaska r e c o v e r  from the  1964 Good 
Friday Ear thquake .  From t h e r e  t h e  
former  Az tec ,  New Mexico a t t o r n e y  
spent a y e a r  as an a s s i s t a n t  a t t o r n e y  
g e n e r a l  w i t h  the Alaska Department of 
Law b e f o r e  being named co-counsel f o r  
t h e  F e d e r a l - S t a t e  Land Use Plann ing  
Commission. P r e s i d e n t  C a r t e r  named 

her chairman 5 years  l a t e r ,  a p o s t  she 
held u n t i l  mid-1979, when s h e  was 
named manager of t h e  Alaska Oute r  
C o n c i n e n r a l  S h e l f  O f f i c e ,  an agency 
r e c e n t l y  reorganized i n t o  t h e  M i n e r a l s  
Management Sexvice.  Oversee ing  a 
staff of 200, Wunnicke was charged 
with managing 360 million a c r e s  of OCS 
lands  and t h e  f e d e r a l  government ' s  o i l  
and g a s  l e a s i n g  program. 

"My background g i v e s  me a good 
general view not only  of o i l  and gas 
r e e o u r c e s  i n  Alaska,  b u t  a l s o  of 
f i s h e r i e s ,  forestry, a g r i c u l t u r e ,  and 
hard-rock mining,  " Wunnicke said. "I 
c o n s i d e r  this appointment  a tremendous 
c h a l l e n g e  and a r e a l  o p p o r t u n i t y  t o  
h e l p  Alaska manage i t s  n a t u r a l  re- 
s o u r c e s  t o  the b e n e f i t  of all Alask- 
ans. " 

R e a c t i o n  was p o s i t i v e  t o  t h e  new 
commissioner.  A t  t h e  rime of  h e r  
appo in tment ,  b o t h  i n d u s t r y  and 
e n v i r o n m e n t a l  groups  p r a i s e d  h e r  
r e p u t a t i o n  f o r  f a i r n e s s  and 
compromise. 

Dave C l i n e ,  reg iona l  v i c e  p r e s i -  
d e n t  of  t h e  Audubon S o c i e t y ,  s a i d ,  
"Wunnicke is  a proven resource p r o  and 
a v e r y  warm p e r s o n .  She w i l l  listen 
to a l l  c o n c e r n s  and be v e r y  f a i r , "  

W i l l i a m  Hopkins,  e x e c u t i v e  
d i r e c t o r  of  t h e  Alaska 011 and Gas 
A s s o c i a t i o n ,  said, "She is  enough of a 
universal is t  and c a n ' t  be l a b e l e d  w i t h  
b i a s  on either s i d e . "  

The Alaska Journa l  of Commerce 
s t a t e d ,  "A s t e r l i n g  t e s t a m e n t  t o  how 
s h e  ran the  o f f i c e  and t h e  c o n f i d e n c e  
she gave t o  t h e  i n d u s t r y  i n  t e rms  o f  
what to  expect from the federal agency 
was no more c l e a r l y  demonstra ted  t h a n  
i n  l a s t  O c t o b e r ' s  D i a p i r  ( B e a u f o r t  
Sea) o i l  and pas Lease s a l e ,  which 
netted a whopping $2 b i l l i o n  p l u s  in 
bonus b i d s  . I '  
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"Sediments  t h a t  s ecr l e  i n  the sub- 

d u c t i o n  zones  a r e  f o l d e d  and e l e v a t e d  
when the s p r e a d i n g  of t h e  mid-ocean 
r i d g e  reaches more than 4 km p e r  
year."--The N.Z. Geolog ica l  S o c i e t y  
X e w s l e t t e r  


