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I n t r o d u c t o r y  Notes 

Leasable l a n d  i n  t h e  Co l v i l l e -Cann ing  R ive rs  
r e g i o n  between t h e  Na t i ona l  Petroleum Reserve-Alaska 
and t h e  A r c t i c  Na t i ona l  W i l d l i f e  Range i n  n o r t h e r n  
Alaska has a t t r a c t e d  i n tense  pet ro leum e x p l o r a t i o n  
s i nce  d i scove ry  and c o n f i r m a t i o n  by t h e  Prudhoe Bay 
S t a t e  No. 1  and Sag R i v e r  S t a t e  No. 1  w e l l s  i n  1968. 
By the  end o f  1975, over  140 we1 1  s  had been d r i  1  l e d  
i n  t h a t  r e g i o n  (A laska D iv .  o f  O i l  and Gas, 1975). 

Only a  few r e p o r t s  have a t tempted t o  conipi le 
and syn thes i ze  t h e  data  r e s u l t i n g  f rom t h i s  d r i l l i n g  
a c t i v i t y .  Much o f  t h e  p r o p r i e t a r y  data  and t h e  
most s o p h i s t i c a t e d  i n t e r p r e t a t i o n s  r e s i d e  w i t h i n  
i n d u s t r y ,  and, w i t h  e x p l o r a t i o n  s t i l l  go ing on and 
l ease  sa les  i n  t h e  o f f s h o r e  p a r t  of  t he  bas in  pending, 
t h i s  i n fo rma t i on  i s  l i k e l y  t o  remain p r i v a t e .  

However, t h e  o f f i c i a l  r e c o r d  does c o n t a i n  
voluminous amounts o f  i n fo rma t i on .  Most d r i l l i n g  
data ,  l ogs ,  and samples f i l e d  by s t a t u t e  w i t h  t h e  
Alaska D i v i s i o n  o f  O i l  and Gas can be i nspec ted  o r  
cop ied 25 months a f t e r  comple t ion  of  a  w e l l .  P u b l i c  
hear ings  have r e s u l t e d  i n  a  cons ide rab le  amount o f  
i n f o r m a t i o n  on t h e  subsurface, and r e p o r t s  f i l e d  
w i t h  development c o n t r a c t s  on f e d e r a l  acreage, 
which become p u b l i c  a f t e r  t e r m i n a t i o n  o f  t h e  con- 
t r a c t ,  have a l s o  c o n t r i b u t e d  t o  t h e  knowledge o f  
t h e  No r th  Slope. 

The l a r g e  amount o f  da ta  a v a i l a b l e  i n  t h e  
p u b l i c  r e c o r d  i s  s c a t t e r e d  among a  number of  
sources and i n  a  number o f  fo rmats .  We found t h a t  
t h i s  mass o f  da ta  was so unwie ldy  f o r  i n t e r p r e t a -  
t i o n  t h a t  some o r g a n i z a t i o n  and c o m p i l a t i o n  was 
des i rab le ,  a t  l e a s t  f o r  i n t e r n a l  use by t h e  p u b l i c  
agencies.  Comments f rom a  number o f  i n d i v i d u a l s  
i n d i c a t e d  t h a t  an assemblage o f  i n f o r m a t i o n  on 
t h e  subsurface, a long w i t h  a  p r e l i m i n a r y  and genera- 
l i z e d  i n t e r p r e t a t i o n  o f  t he  s t r a t i g r a p h y  and s t r u c -  
t u r e ,  would serve a  broad range o f  i n t e r e s t s .  The 
r e s u l t  has been t h e  s e r i e s  o f  maps presented i n  
t h i s  f o l i o ,  based on t h e  t a b u l a t e d  data  on most o f  
t h e  w e l l s  o f  r e g i o n a l  i n t e r e s t  a v a i l a b l e  t o  t h e  
p u b l i c  p r i o r  t o  1975. 

Compi la t ion  and i n t e r p r e t a t i o n  o f  t h e  data  
were done by Pessel , T a i l l e u r ,  B i r d ,  and Car te r ,  
a t  t h e  Menlo Park o f f i c e s  o f  t h e  USGS i n  February 
o f  1975. The i n t e r p r e t a t i o n  was gu ided by c r i t e r i a  
de r i ved  by t h e  Nor th  Slope S t r a t i g r a p h i c  Committee 
o f  t h e  Alaska Geolog ica l  Soc ie t y  and by o t h e r  geo- 
l o g i s t s  exper ienced on t h e  Nor th  Slope. Levorsen 
reviewed t h e  r e s u l t s ,  and m o d i f i e d  and r e f i n e d  
solne i n t e r p r e t a t i o n s  on t h e  bas i s  o f  h i s  s tud ies  
o f  t h e  Prudhoe Bay f i e l d  f o r  t h e  Alaska D i v i s i o n  o f  
O i l  and Gas. 

Data on a  number o f  w e l l s  have been re leased  
t o  t h e  p u b l i c  r e c o r d  i n  t h e  t ime  t h a t  has e lapsed 
s i n c e  t h e  o r i g i n a l  c o m p i l a t i o n  was f i n i s h e d  b u t  
most o f  these have n o t  been i n c l u d e d  i n  t h e  f o l i o .  
P r e l i m i n a r y  c o r r e l a t i o n s  i n d i c a t e  t h a t  t h e  reg iona l  
geology dep i c ted  by t h e  isopach and s t r u c t u r e  maps 
would n o t  be changed s i g n i f i c a n t l y  by t h e  data  from 
these w e l l s .  

Log c o r r e l a t i o n s  and some l i t h o l o g i c  desc r i p -  
t i o n s  s u f f i c e d  f o r  a  general  assessment o f  t h e  sub- 
su r face  s t r a t i g r a p h y  and s t r u c t u r e .  Seismic,  pa le-  
o n t o l o g i c ,  and o t h e r  data  n o t  i n  t h e  p u b l i c  r e c o r d  
have undoubtedly been used by t h e  o i l  companies f o r  
more accura te  and d e t a i l e d  i n t e r p r e t a t i o n s .  We be- 
l i e v e ,  however, d e s p i t e  t h e  acknowledged l a c k  o f  
c e r t a i n  types o f  da ta ,  t h a t  t h i s  f o l i o  adequate ly  
gene ra l i zes  t h e  subsurface geology o f  t h e  reg ion ,  
i n c l u d i n g  bas in  s i z e  and shape, u n i t  th icknesses,  
and major  s t r a t i g r a p h i c  t r ends .  

E l e c t r i c  l o g s  and l i t h o l o g i c  l ogs  f rom over  
60 w e l l s  were used t o  d e r i v e  t h e  maps. Most o f  
t h e  w e l l s  were d r i l l e d  i n  t h e  immediate v i c i n i t y  
o f  Prudhoe Bay, and t h e r e f o r e  t h e  d i s t r i b u t i o n  o f  
t h e  data  i s  n o t  e n t i r e l y  s a t i s f a c t o r y  f o r  good 
r e g i o n a l  c o n t r o l .  The s t r a t i g r a p h i c  u n i t s  i n  t h e  
subsur face a r e  taken f rom cross  sec t i ons  pub l i shed  
by t h e  Alaska Geolog ica l  Soc ie t y  and f rom o t h e r  
r e p o r t s  (Alaska Geolog ica l  Soc ie ty ,  1970, 1972; 
Morgr idge and Smith, 1972; Jones and Speers, 1976, 
w i t h  rep roduc t i ons  by permiss ion o f  t h e  American 
Assoc ia t i on  of  Petroleum G e o l o g i s t s ) .  The s t r a t i -  
g raph i c  u n i t s  were mod i f i ed  and gene ra l i zed  t o  
c o r r e l a t e  as c l o s e l y  as p o s s i b l e  w i t h  known su r -  
face geology i n  t h e  reg ion .  The con tou r  i n t e r v a l s  
i n  bo th  t h e  s t r u c t u r e  maps and t h e  isopach maps 
were a1 so gene ra l i zed  t o  min imize the  e f f e c t  o f  
p o s s i b l e  c o r r e l a t i o n  mis takes i n  i n d i v i d u a l  w e l l s .  
The maps a r e  i n tended  t o  show r e g i o n a l  t r ends  r a -  
t h e r  than t h e  d e t a i l e d  s t r u c t u r e  o f  i n d i v i d u a l  
o i l  and gas f i e l d s .  The s t r a t i g r a p h i c  u n i t s  a r e  
l i s t e d  i n  d e t a i l  on t h e  w e l l  da ta  t a b l e s .  

The s e r i e s  o f  maps on s t r a t i g r a p h i c  u n i t s  
i nco rpo ra ted  i n t o  t h e  f o l i o  a r e  l i s t e d  below 
( t i t l e s  a r e  shor tened)  : 

MF 928-A T a i l l e u r ,  I . L . ,  Pessel ,  G.H., and 
Engwicht, S.E., Maps showing l a n d s t a t u s  and 
w e l l  l o c a t i o n s  and t a b l e s  o f  w e l l  data,  w i t h  
a  s e c t i o n  on e x p l o r a t i o n  by H.C. Jamison- -- 

MF 928-8 T a i l l e u r ,  I .L . ,  and Engwicht, S.E., 
Genera l ized s t r u c t u r e  map of  top ,  middle,  and 



basal  T e r t i a r y  markers w i t h  geothermal g r a d i -  
en ts ,  eas te rn  N o r t h  Slope pet ro leum p rov ince ,  
A1 aska 

MF 928-C Pessel , G. H. , Tai  11 eur ,  I. L., and B i r d ,  
K.J., Genera l ized s t r u c t u r e  map o f  t h e  t o p  o f  
C o l v i  1  l e  Group, eas te rn  N o r t h  Slope pet ro leum 
prov ince,  Alaska 

MF 928-D Pessel , G.H., T a i l  1  eur ,  I. L. , and B i r d ,  
K. J .  , Genera l ized i sopach map o f  sandstone 
w i t h i n  t h e  C o l v i l l e  Group, eas te rn  No r th  Slope 
p e t r o l  eun prov ince,  Alaska 

MF 928-E Pessel , G. H., Ta i  1  l e u r ,  I. L.,  and B i r d ,  
K.J., Genera l ized isopach map o f  sha le  i n  t h e  
C o l v i l l e  Group, eas te rn  N o r t h  Slope pet ro leum 
prov ince,  Alaska 

MF 928-F Pessel , G. H. , Tai  11 eur ,  I. L. , and B i r d ,  
K. J., Genera l ized isopach map o f  t h e  Colv i l1.e 
Group, eas te rn  N o r t h  Slope pet ro leum p rov ince ,  
Alaska 

MF 928-G T a i l l e u r ,  I .L . ,  and Engwicht, S.E., 
Seismic maps o f  sha l l ow  Cretaceous hor izons,  
eas te rn  No r th  Slope pet ro leum prov ince,  Alaska 

MF 928-H Pessel ,  G.H., Levorsen, J.A., and 
T a i l l e u r ,  I . L . ,  Genera l ized s t r u c t u r e  map o f  
Lower Cretaceous unconformity,  eas te rn  N o r t h  
Slope pet ro leum p rov ince ,  Alaska 

MF 928-1 T a i l l e u r ,  I . L . ,  Pessel ,  G.H., and 
Engwicht, S.E., Subcrop map a t  Lower Cre ta-  
ceous unconformi ty ,  and maps o f  J u r a s s i c  
and Lower Cretaceous se ismic  hor izons,  eas te rn  
No r th  Slope pet ro leum prov ince,  Alaska 

MF 928-5 Pessel ,  G.H., Levorsen, J.A., and 
T a i l  l e u r ,  I .  L., Genera l ized isopach and n e t  
sand maps o f  Lower Cretaceous sands, eas te rn  
N o r t h  Slope pet ro leum prov ince,  A1 aska 

MF 928-K Pessel , G.H., Levorsen, J.A., and 
T a i l  l e u r ,  I. L., Genera l ized isopach map o f  
Ju rass i c  and p o s s i b l y  Lower Cretaceous sha le ,  
i n c l u d i n g  Kingak shale,  eas te rn  No r th  Slope 
pet ro leum prov ince,  Alaska 

MF 928-L Pessel ,  G.H., T a i l l e u r ,  I .L.,  and 
Levorsen, J.A., Genera l ized s t r u c t u r e  map of 
t o p  o f  Sag R i v e r  Sandstone, eas te rn  No r th  
Slope pet ro leum prov ince,  A1 aska 

MF 928-M Pessel ,  G.H., T a i l l e u r ,  I . L . ,  and 
Levorsen, J.A., Genera l ized isopach map o f  
Sag R i v e r  Sandstone, and o v e r l y i n g  s i l  t s tone ,  
eas te rn  No r th  Slope pet ro leum prov ince,  
Alaska 

MF 928-N Pessel ,  G.H., Levorsen, J.A., and 
T a i l l e u r ,  I . L . ,  Genera l ized isopach map of  
t h e  Shub l i k  Format ion,  eas te rn  No r th  Slope 
p e t r o l  eum prov ince,  A1 aska 

MF 928-0 T a i l l e u r ,  I . L . ,  and Engwicht, S.E., 
S t r u c t u r e  maps o f  t o p  o f  S a d l e r o c h i t  Group 
and cross  sec t i ons  o f  t h e  S a d l e r o c h i t  r ese r -  
v o i r  ( a f t e r  Alaska D i v i s i o n  o f  O i l  and Gas, 
1974), eas te rn  N o r t h  Slope pet ro leum p ro -  
v ince, Alaska 

MF 928-P Levorsen, J.A., Pessel ,  G.H., and 
T a i l l e u r ,  I .L . ,  Genera l ized isopach map o f  
Ledge Sandstone Member o f  t h e  I v i s h a k  Forma- 
t i o n ,  eas te rn  N o r t h  Slope pet ro leum p rov ince ,  
A1 as ka 

MF 928-Q Levorsen, J  .A. , Pessel , G. H., Ca r te r ,  
R.D., and T a i l l e u r ,  I . L . ,  Genera l ized isopach 
map o f  t h e  I v i s h a k  Format ion,  eas te rn  No r th  
Slope pet ro leum p rov ince ,  Alaska 

MF 928-R Pessel ,  G.H., and T a i l l e u r ,  I .L . ,  
Genera l ized isopach map o f  t h e  Echooka Forma- 
t i o n ,  eas te rn  N o r t h  Slope pet ro leum p rov ince ,  
Alaska 

MF 928-5 B i r d ,  K.J., Genera l ized isopach map o f  
t h e  L i sbu rne  Group, eas te rn  No r th  Slope p e t r o -  
leum p rov ince ,  Alaska 

MF 928-T B i r d ,  K.J., Genera l ized isopach map of  
t h e  E n d i c o t t  Group, eas te rn  N o r t h  Slope p e t r o -  
l eum p rov ince ,  A1 aska 

MF 928-U T a i l l e u r ,  I . L . ,  B i r d ,  K.J., and Engwicht, 
S.E., Map showing depth  t o  basement from d r i l l i n g  
and f rom se ismic  e x p l o r a t i o n ,  eas te rn  N o r t h  Slope 
pet ro leum p rov ince ,  Alaska 

MF 928-V A l b e r t ,  N a i r n  R.D., Landsat mosaics of 
eas te rn  No r th  Slope pet ro leum p rov ince ,  Alaska, 
w i t h  p r e l  i m i  na ry  i n t e r p r e t a t i o n  o f  observed 
f e a t u r e s  

I n t e r p r e t a t i o n s  from a number o f  sources be- 
s i d e  t h e  comp i l e r s  summarize t h e  subsur face i n f o r -  
ma t i on  f o r  t h i s  p a r t  of  t h e  No r th  Slope. Many phy- 
s i c a l ,  s o c i a l ,  and p o l i t i c a l  f ea tu res  and boundar ies 
a r e  compi led  on a  separa te  sheet (Map A) and a r e  
p r i n t e d  as a  background on t h e  succeeding maps. Re- 
fe rences c i t e d  th roughout  t h e  f o l i o  have been c o n s o l i -  
da ted i n t o  a  s i n g l e  l i s t .  

Sue Engwicht a s s i s t e d  i n  t h e  c o m p i l a t i o n  and 
had charge o f  g raph i cs  and des ign ing t h e  fo rma t  o f  
t h e  maps. 

A d e t a i l e d  h i s t o r y  o f  e a r l y  N o r t h  Slope exp lo ra -  
t i o n .  under t h e  U.S. Navy i n  t h e  years immedia te ly  
f o l l o w i n g  World War 11, ;s a v a i l a b l e  i n  a  s e r i e s  b f  
U.S. Geo log i ca l  Survey p r o f e s s i o n a l  papers.  However, 
l i t t l e  has been pub l i shed  on t h e  h i s t o r y  o f  t h e  ex- 
p l o r a t i o n  by i n d u s t r y ,  i n  t h e  l a t e  1950's and 1960°s ,  
t h a t  r e s u l t e d  i n  t h e  d i scove ry  o f  Prudhoe Bay. The 
f o l  l ow ing  s h o r t  account  o f  company a c t i v i t y  was 
k i n d l y  f u r n i s h e d  by one o f  t h e  g e o l o g i s t s  r e s p o n s i b l e  
f o r  t h e  d i scove ry  o f  t h e  supe r -g ian t  Prndhoe Bay 
f i e l d .  



E x p l o r a t i o n  Chronology Leading t o  t h e  
D iscovery  o f  t h e  Prudhoe Bay F i e l d  

Chronology - 
-1923 t o  1953- 

1  / H. C.  Jamison- 

I n t r o d u c t i o n  

S i g n i f i c a n t  events t h a t  l e d  t o  t h e  d i scove ry  o f  
t h e  Prudhoe Bay f i e l d  on t h e  Nor th  Slope o f  Alaska 
spanned a  p e r i o d  o f  about  45 years .  The f o l l o w i n g  
chrono logy i s  pres  n ted  f rom t h e  v i e w p o i n t  o f  A t l a n t i c  
R i c h f i e l d  Company-qand i t s  predecessor companies - 
A t l a n t i c ,  R i c h f i e l d ,  and S i n c l a i r )  which, as o p e r a t o r  
f o r  i t s e l f  and Humble O i l  and R e f i n i n g  Company (now 
Exxon) , completed t h e  ARCO-Humbl e  Prudhoe Bay S t a t e  
No. 1  d i scove ry  w e l l  i n  e a r l y  1968. I n d i v i d u a l  events 
o r  groups o f  events d i d  n o t  n e c e s s a r i l y  seem impor tan t  
a t  t h e  t ime  and do n o t  always appear r e l e v a n t  even 
now, un less  viewed i n  t h e  c o n t e x t  of  o v e r - a l l  p rogress  

' and development o f  background knowledge. Th i s  chrono- 
l o g y  may h e l p  t o  p rov ide  t h a t  pe rspec t i ve .  

C o n t r i b u t o r s  t o  t h e  knowledge o f  t h e  geology and 
hydrocarbon p o t e n t i a l  o f  t he  No r th  Slope i n c l u d e  ex- 
p l o r a t i o n i s t s  o f  t h e  U.S. Geolog ica l  Survey, t h e  U.S. 
Navy, t h e  S t a t e  of  Alaska, and c e r t a i n l y  those o f  t h e  
pet ro leum i n d u s t r y .  P r i o r  t o  d i r e c t  i n d u s t r y  i n v o l v e -  
ment i n  1958, i n t e r e s t  i n  t h e  hydrocarbon p o t e n t i a l  o f  
t h e  No r th  Slope had i t s  i n c e p t i o n  when Naval Pe t ro -  
leum Reserve No. 4  (NPR-4) was c rea ted  by Execut ive  
Order i n  1923. NPR-4 c o n s t i t u t e d  a  23 m i l l i o n - a c r e  
area l y i n g  g e n e r a l l y  west and n o r t h  o f  t h e  C o l v i l l e  
R i v e r  and ex tend ing f rom t h e  A r c t i c  Ocean on the  
n o r t h  t o  i n t o  t h e  Brooks Range on t h e  south.  I n  1944, 
t he  e n t i r e  No r th  Slope was des ignated as a  defense 
area and t h e  Navy began e x p l o r a t i o n  a c t i v i t y  i n  t h a t  
year .  Under Navy auspices,  t h e  USGS i n i t i a l l y  con- 
ducted ex tens i ve  su r face  geo log i c  work, t oge the r  w i t h  
se ismic ,  g r a v i t y ,  and magnet ic surveys, and d r i l l e d  
45  co re  ho les .  When the  program was te rm ina ted  i n  
1953, t h e  Navy had spent about $60 m i l l i o n  and 
d r i l l e d  3 7  t e s t  w e l l s .  Three o i l  and two gas ac- 
cumula t ions  had been found, a l l  uneconomic t o  p ro -  
duce. Never the less ,  t h e  s c i e n t i f i c  and o p e r a t i o n a l  
da ta  and exper ience ga ined formed a  s o l i d  bas i s  f o r  
f u t u r e  e x p l o r a t i o n .  

Two major  events s i g n a l e d  t h e  e n t r y  o f  t h e  
pet ro leum i n d u s t r y  i n t o  e x p l o r a t i o n  on t h e  Nor th  
Slope. F i r s t  was t h e  i n i t i a l  commercial o i l  d i s -  
covery  i n  Alaska, t h e  comple t ion  o f  t h e  R i c h f i e l d  
O i l  Co rpo ra t i on  Swanson R ive r  U n i t  No. 1  w e l l  on 
t h e  Kenai Pen insu la  i n  August, 1957. Second t h e  
Nor th  Slope lands l y i n g  bo th  eas t  and west o f  
NPR-4 t h a t  were p r e v i o u s l y  wi thdrawn under P u b l i c  
Land Order (PLO) 82 were opened f o r  p u b l i c  acqui  - 
s i t i o n  i n  1958. Lands f i r s t  made a v a i l a b l e ,  on 
a  c o m p e t i t i v e  b i d d i n g  bas i s ,  were i n  t h e  Gubik 
gas f i e l d  area. L a t e r  i n  t he  same year,  4 
m i l l i o n  acres  eas t  and southeast  o f  NPR-4 were 
o f f e r e d  f o r  s imultaneous f i l i n g  and subsequent 
drawing. The d i scove ry  o f  t h e  Swanson R i v e r  
f i e l d  and t h e  1958 l and  sa les ,  p l u s  t h e  i n t e n -  
t i o n  t o  make a d d i t i o n a l  l ands  a v a i l a b l e  i n  t h e  
28,000 square m i l e s  o f  PLO 82, p rov ided  t h e  i n -  
c e n t i v e  f o r  i n d u s t r y  t o  beg in  i n t e n s i v e  exp lo ra -  
t i o n  on t h e  N o r t h  Slope. 

1 I C h i e f  Geo log i s t ,  No r th  American Producing 
~ i v i s T o n ,  A t l a n t i c  R i c h f i e l d  Company, Da l l as ,  Texas. 

Naval Petroleum Reserve No. 4  was e s t a b l i s h e d  
i n  1923 d u r i n g  t h e  a d m i n i s t r a t i o n  o f  P res iden t  
Hard i  ng . U n t i  1  t h e  supp ly  o f  pe t ro leum resources 
became c r i t i c a l  d u r i n g  World War I I ,  NPR-4 r e -  
mained unexplored. I n  1944 under U.S. Navy au- 
sp ices ,  t h e  U.S. Geolog ica l  Survey began an i n t e n -  
s i v e  e x p l o r a t i o n  program i n c l u d i n g  surface geology, 
geophys ica l  surveys and d r i l l i n g .  By 1953 when 
t h e  program was terminated,  t h r e e  o i l  accun~u la t i ons  
had been found i n  t h e  Umiat, Cape Simpson, and 
F i s h  Creek areas.  I n  a d d i t i o n ,  s i x  gas accumula- 
t i o n s  were d iscovered i n  t he  Gubik, South Barrow, 
Meade, Square Lake, T i t a l u k ,  and Wolf Creek areas.  
Of these accumulat ions,  o n l y  two deserve designa- 
t i o n  as " f i e l d s " .  Utlliat o i l  reserves have been 
es t ima ted  a t  30-100 m i l l i o n  b a r r e l s  o f  o i l  and 
Gubik reserves a t  370-900 b i l l i o n  cub i c  f e e t .  
Even these " f i e l d s "  were and a r e  uneconomic i n  
terms o f  p r o d u c t i v e  c a p a c i t y  and reserves,  con- 
s i d e r i n g  t h e  h i g h  c o s t s  and extreme l o g i s t i c  p r o -  
blems o f  development, p roduc t i on ,  and t ranspo r -  
t a t i o n  t o  a  market .  

U n t i l  t h e  announcement by t h e  Federal  Govern- 
ment o f  i t s  i n t e n t i o n  t o  make lands a v a i l a b l e  by 
c o m p e t i t i v e  b i d s  and simultaneous f i l i n g  i n  1958, 
t h e r e  was no r e a l  i n c e n t i v e  f o r  i n d u s t r y  exp lo ra -  
t i o n  on t h e  Nor th  Slope. 

R i c h f i e l d  O i l  Co rpo ra t i on  e s t a b l i s h e d  a  p e r -  
manent e x p l o r a t i o n  and p roduc t i on  o f f i c e  i n  Anchor- 
age as a  r e s u l t  o f  t h e  d i scove ry  a t  Swanson R i v e r  
i n  t h e  preced ing yea r .  An i ndus t r y -w ide  surge 
o f  su r face  f i e l d  p a r t y  e x p l o r a t i o n  th roughout  
Alaska was a l s o  t r i g g e r e d  by t h e  d i scove ry .  
Dur ing  t h e  summer o f  1958, S i n c l a i r  O i l  and Gas 
Corpo ra t i on  began su r face  geo log i c  work on t h e  
Nor th  Slope w i t h  a  f i e l d  p a r t y  based a t  Umiat 
f o r  t h e  three-month o p e r a t i o n a l  f i e l d  season. 

The Bureau o f  Land Management (BLM) rece i ved  
co rnpe t i t i ve  sea led b i d s  f o r  lands i n  t he  Gubik 
gas f i e l d ,  which was c l a s s i f i e d  as a  "known geo- 
l o g i c a l  s t r u c t u r e " .  I n  September, a f t e r  a  60- 
day sitnul taneous f i l  i n g  pe r i od ,  t h e  Bureau h e l d  
a  drawing on 4 m i l l i o n  acres i n  t h e  genera l  a rea 
eas t  and southeast  o f  and ad jacen t  t o  NPR-4. 
These s teps marked t h e  f i r s t  a v a i l a b i l i t y  of  lands 
t h a t  had p r e v i o u s l y  been withdrawn under PLO 82. 
F i l i n g s  were des ignated on t h e  bas i s  o f  f o u r - s e c t i o n  
"b locks" ,  which s e t  a  precedent  f o r  f u t u r e  l a n d  
f i l  i n g s  and l a n d  sa les  by bo th  t h e  Federal  Govern- 
ment and t h e  S t a t e  o f  Alaska. I n  t h i s  i ns tance ,  
1,300 b locks  drew a  t o t a l  o f  7,500 o f f e r s  t o  lease.  

S i n c l a i r  opened a  permanent o f f i c e  i n  Anchorage, 
and bo th  R i c h f i e l d  and S i n c l a i r  conducted f i e l d  
geo log i c  surveys on t h e  Nor th  Slope. These f i e l d  
p a r t i e s  were engaged i n  su r face  g e o l o g i c  reconna is -  
sance and c o n s i s t e d  o f  e i g h t  t o  twe l ve  g e o l o g i s t s  
f o r  t h e  three-month f i e l d  season. A t  l e a s t  f i v e  
o t h e r  companies conducted s i m i l a r  surveys. 

2/The w r i t e r  would l i k e  t o  thank L.  D. B r o c k e t t ,  
D. A.-Mabra, and J. M. Sweet, A t l a n t i c  R i c h f i e l d  
Company, f o r  c o n t r i b u t i n g  t o  t h e  con ten t  and prepara-  
t i o n  o f  t h i s  paper. 



The i n d u s t r y  cont inued e x p l o r a t i o n  w i t h  s i x  
companies o p e r a t i n g  geo log i c  f i e l d  p a r t i e s .  

The Federal  Government e s t a b l i s h e d  t h e  A r c t i c  
Na t i ona l  W i l d l i f e  Range i n  December, thus  e f f e c -  
t i v e l y  r e s t r i c t i n g  i n d u s t r y  e n t r y  f o r  ma jo r  exp lo ra -  
t i o n  i n  an area ex tend ing f rom t h e  Canning R i v e r  on 
t h e  west t o  t h e  Canadian Border on t h e  eas t ,  and 
from t h e  Brooks Range on t h e  south  t o  t h e  Beau fo r t  
Sea on t h e  no r th .  The c r e a t i o n  o f  t h e  A r c t i c  Na- 
t i o n a l  Wi ld1 i f e  Range and t h e  e a r l i e r  e s t a b l i s h -  
ment of NPR-4 l i m i t e d  p o t e n t i a l  l a n d  a c q u i s i t i o n  
by i n d u s t r y  t o  t h e  area between t h e  C o l v i l l e  and 
Canning R ive rs .  A d d i t i o n a l  a reas of  p o t e n t i a l  i n -  
t e r e s t  i n  t h e  A r c t i c  F o o t h i l l s  t o  t h e  south  and i n  
t h e  Coastal  P l a i n  west o f  NPR-4 would a l s o  e v e n t u a l l y  
become a v a i l a b l e .  

R i c h f i e l d  purchased " p r o t e c t i o n "  acreage from 
b roke rs  i n  t h e  area south  and e a s t  o f  Umiat. These 
i n i t i a l  purchases t o t a l e d  25 b locks  l o c a t e d  on su r -  
f ace  a n t i c 1  i n e s  a long t h e  n o r t h e r n  f i r n g e s  o f  t h e  
A r c t i c  F o o t h i l l s .  S i n c l a i r  purchased acreage i n  t h e  
Gubik, L i t t l e  Tw is t ,  and East Umiat areas and s igned 
a  j o i n t  e x p l o r a t i o n  agreement w i t h  B r i t i s h  Pe t ro -  
l eum Company (B. P  . ) . 

F i v e  o t h e r  companies opera ted geo log i c  f i e l d  
p a r t i e s  on t h e  N o r t h  Slope f o r  a  t o t a l  o f  28-1/2 
crew months. 

A t l a n t i c  R e f i n i n g  Company opened a  permanent 
o f f i c e  l o c a t e d  i n  Anchorage and f i l e d  leases i n  t h e  
South Ocean P o i n t  area t o t a l i n g  230,000 acres .  
Dur ing  t h e  s u m e r ,  A t l a n t i c  conducted geo log i c  f i e l d -  
work f o r  t h e  f i r s t  t ime  on t h e  N o r t h  Slope, 

I n  May, t he  j o i n t  S inc la i r /B .P .  e x p l o r a t i o n  
ven tu re  began se ismic  ope ra t i ons  which t o t a l e d  6-112 
crew months d u r i n g  t h e  year .  Th i s  was t h e  f i r s t  
se ismic  work conducted s i n c e  t h e  Navy program had 
been te rm ina ted  i n  1953 and a l s o  was t h e  f i r s t  i n -  
d u s t r y  se ismic  o p e r a t i o n  on t h e  N o r t h  Slope. 

The Departgent o f  I n t e r i o r  approved t h e  Out- 
p o s t  and Chandler R i v e r  Development Cont rac ts  f o r  
f u r t h e r  ope ra t i ons  under t h e  S inc la i r /B .P .  j o i n t  
e x p l o r a t i o n  agreement. 

Dur ing  t h e  summer, f o u r  o t h e r  companies con- 
ducted su r face  g e o l o g i c  f i e l d w o r k ,  t o t a l  crew 
months decreas ing t o  12-3/4. 

R i c h f i e l d ,  S i n c l a i r  ( w i t h  B.P.) and A t l a n t i c  
a l l  opera ted su r face  geo log i c  f i e l d  p a r t i e s .  By 
t h i s  t ime,  su r face  work i n c l u d e d  cons ide rab le  e f f o r t  
toward d e t a i l e d  s t r a t i g r a p h i c  mapping, as we1 1  as 
t h e  usual  reconnaissance i n v e s t i g a t i o n s  and s t r u c -  
t u r a l  analyses. A l l  t h r e e  companies a l s o  conducted 
ex tens i ve  se ismic  programs, w i t h  R i c h f i e l d  and A t -  
l a n t i c  i n i t i a t i n g  t h e i r  separa te  programs d u r i n g  
t h e  yea r .  The t h r e e  companies u t i l i z e d  a t o t a l  of 
s i x  se ismic  crews. 

Dur ing  1963-64, S i n c l a i r  and B.P. d r i l l e d  a  
t o t a l  o f  seven e x p l o r a t o r y  we1 1  s  on s t r o n g l y  f o l d e d  
su r face  a n t i c l i n e s  t h a t  had been d e f i n e d  by bo th  
s u r f a c e  geology and se ismic  surveys. A l l  o f  these 
t e s t  w e l l s  pene t ra ted  a  Cretaceous c l  a s t i c  s e c t i o n ,  
and none was successfu l  i n  f i n d i n g  economic reserves.  

The Department of  I n t e r i o r  approved t h e  South 
Ocean P o i n t  Development Con t rac t  f o r  A t l a n t i c  and 
the  Echooka Development Con t rac t  f o r  S h e l l  and 
Standard o f  C a l i f o r n i a .  

Sur face f i e l d w o r k  i nc reased  t o  a  t o t a l  o f  29 
months, i n v o l v i n g  t e n  i n d u s t r y  opera tors ,  p l u s  t h e  
USGS. T o t a l  i n d u s t r y  se ismic  e f f o r t s  increased 
a lmost  f i v e f o l d  f o r  a  t o t a l  o f  20-1/4 crew months. 

Colorado O i l  & Gas and a s s i s t i n g  companies, 
completed t h e  Gubi k U n i t  No. 1  f o r  890 m i l l i o n  
c u b i c  f e e t  o f  gas p e r  day. 

R i c h f i e l d  and Humble (Exxon) s igned a  j o i n t  
e x p l o r a t i o n  agreement w i t h  R i c h f i e l d  a c t i n g  as 
ope ra to r .  A f t e r  t h e  Federal  s imultaneous f i l i n g  
o f  3.68 m i l l  i o n  acres  i n  t h e  " C o r r i d o r "  a rea of  
t h e  Sagavan i rk tok  and Kuparuk R i v e r  dra inage 
areas, R i c h f i e l d  acqu i red  a  ma jo r  leaseho ld .  A  
l a r g e  p r o p o r t i o n  o f  t h i s  acreage was i n c o r p o r a t e d  
i n t o  t h e  T o o l i k  and t h e  Sagavan Development Con- 
t r a c t  l a t e r  i n  t h e  yea r .  R i c h f i e l d  added a t h i r d  
se ismic  crew d u r i n g  t h e  f a l l  and w i n t e r  season 
and acqu i red  d e t a i l e d  coverage i n  t h e  Sagavan 
and T o o l i k  areas. Reconnaissance se ismic  l i n e s  
were extended n o r t h  t o  t h e  coas t  o f  t h e  Beau fo r t  
Sea, and i t  was a t  t h i s  t ime  t h a t  t h e  two com- 
pan ies  ob ta lned  f i r s t  d e f i n i t i o n  o f  t h e  Prudhoe 
Bay s t r u c t u r e .  One reconnaissance l i n e  across  
t h e  Prudhoe f e a t u r e  had been acqu i red  by S i  n c l a i r  
i n  1963, and f u r t h e r  d e t a i l  coverage was ob ta ined  
d u r i n g  1964. At1 a n t i c  opera ted two se ismic  crews 
f o r  a c q u i s i t i o n  o f  da ta  i n  t h e  Sagavan i rk tok  
R i ve r ,  Kav ik  R i ve r ,  Beechey Mound, and East 
Beechey Mound areas.  A t l a n t i c  a l s o  mapped t h e  
Prudhoe Bay s t r u c t u r e  as a  r e s u l t  o f  t h i s  pro-  
gram. 

A t l a n t i c  r e c e i v e d  approva l  f rom t h e  Depart-  
ment o f  I n t e r i o r  f o r  t h e  White H i l l s  Development 
Cont rac t .  

R i c h f i e l d  and A t l a n t i c  each conducted su r -  
f ace  geo log i c  f i e l d w o r k  d u r i n g  t h e  summer sea- 
son. S i x  o t h e r  companies had g e o l o g i c  p a r t i e s  
i n  t h e  f i e l d  f o r  an o v e r - a l l  t o t a l  o f  19 crew 
months. Th i s  yea r  was t h e  c u l m i n a t i o n  of  con- 
v e n t i o n a l  se i sm ic  work, which i nc reased  once 
aga in  t o  a  t o t a l  o f  53-112 crew months. 

Under t h e  Statehood Act ,  t h e  S t a t e  o f  Alaska 
s e l e c t e d  some 80 townships acreoss t h e  n o r t h e r n  
t i e r  o f  l ands  between t h e  C o l v i l l e  and Canning 
R ive rs  and r e c e i v e d  t e n t a t i v e  approva ls  from 
t h e  Federal  Government i n  October.  The S t a t e  
o f  Alaska h e l d  t h e  1 3 t h  S t a t e  Compet i t i ve  Sa le  
i n  December f o r  leases cove r i ng  some 625,000 
acres  i n  t h e  C o l v i l l e  area. As a  r e s u l t  of  t h e  
sa le ,  t h e  S t a t e  r e c e i v e d  a  $4.382 m i l l i o n  bonus 
on t h e  476,000 acres  purchased. I n  t h i s  sa le ,  
S i n c l a i r  spent  $1,986,000, A t l a n t i c  $128,000, 
and R i c h f i e l d  $50,000. 

B.P. completed t h e  East Umiat No. 1  w e l l  f o r  
a  3.5 m i l l i o n  c u b i c  f e e t  p e r  day p o t e n t i a l .  The 
U,S, Navy South Barrow No. 6  was completed f o r  
9.6 m i l l i o n  c u b i c  f e e t  p e r  day as a  gas supp l y  
w e l l  f o r  t h e  n a t i v e  v i l l a g e  o f  Barrow. 

R ich f  i e l d  and A t l a n t i c  con t i nued  e x p l o r a t i o n  
a c t i v i t y  w i t h  g e o l o g i c  f i e l d  p a r t i e s  on t h e  N o r t h  
Slope d u r i n g  t h e  summer season. A1 1  t h r e e  com- 
pan ies  conducted se ismic  programs w i t h  a  t o t a l  o f  



seven crews. Owing t o  t h e  nega t i ve  r e s u l t s  f rom 
t h e  e x p l o r a t o r y  w e l l s  d r i l l e d  under t h e  j o i n t  
agreement w i t h  B.P., S i n c l a i r  c l osed  t h e  Anchor- 
age o f f i c e  and c u r t a i l e d  f u t u r e  e x p l o r a t i o n  
a c t i v i t y .  

The S t a t e  of Alaska h e l d  t h e  14 th  S t a t e  Com- 
p e t i t i v e  Lease Sa le  i n  J u l y .  Th i s  s a l e  was t h e  
f i r s t  o p p o r t u n i t y  f o r  t h e  i n d u s t r y  t o  a c q u i r e  
leases on the  Prudhoe Bay s t r u c t u r e .  R i c h f i e l d -  
Humble acqu i red  28 fou r - sec t i on  b locks  i n  t h e  
c r e s t a l  area f o r  a  t o t a l  o f  82.479 m i l l i o n .  B.P., 
b i d d i n g  a lone  a f t e r  S i n c l a i r  w i thdrew from p a r t i -  
c i p a t i o n  i n  t h e  l ease  sa le ,  acqu i red  32 b locks  
f l a n k i n g  t h e  c r e s t a l  t h a t  was ob ta ined  by Rich- 
f ie ld -Humble .  

The BLM conducted t h e  t h i r d  Federal  s imu l -  
taneous f i l i n g  i n  t he  genera l  Canning R i v e r  area 

; and south  i n t o  t h e  A r c t i c  F o o t h i l l s .  Of t h e  t o t a l  
1. o f  3,150 b locks  a v a i l a b l e  f o r  f i l i n g ,  428 rece i ved  

o f f e r s .  R ich f ie ld -Humble  acqu i red  a  major  l a n d  
p o s i t i o n  i n  t h e  Kav ik  area. A t l a n t i c ,  w i t h  i t s  
p a r t n e r s  Sun and Pan American, had now acqu i red  
seve ra l  hundred thousand acres i n  t h e  genera l  
Co l v i l l e -Cann ing  reg ion .  

A t l a n t i c ' s  South Ocean P o i n t  Development Con- 
t r a c t  was te rm ina ted  and t h e  B .P . -S inc la i r  Outpost 
Development Con t rac t  was reduced i n  area by a  t o t a l  
of  200,000 acres.  

Sur face geo log i c  f i e l d w o r k  by i n d u s t r y  de- 
creased t o  a  t o t a l  o f  15-1/2 crew months, and s e i s -  
mic programs were reduced t o  a t o t a l  of  26-3/4 
crew months. 

S i n c l a i r  i n i t i a t e d  d r i l l i n g  ope ra t i ons  on t h e  
C o l v i l l e  No. 1  w e l l  on t h e  ex tens i ve  acreage b l o c k  
acqu i red  i n  t h e  1964 S t a t e  Sa le .  

Dur ing  t h e  summer, R i c h f i e l d  moved i n  con- 
s t r u c t i o n  equipment t o  prepare  t h e  l o c a t i o n  f o r  
d r i l l i n g  t h e  Sus ie  U n i t  No. 1 w e l l  i n  t h e  Sagavan 
Development Con t rac t  area. Plans f o r  t h i s  w i n t e r  
o p e r a t i o n  i n c l u d e d  m o d i f i c a t i o n  of  a  L o f f l a n d  Bro- 
t h e r s  r i g  f o r  t r a n s p o r t a t i o n  by Hercu les  A i r c r a f t  
f rom Fa i rbanks t o  t h e  N o r t h  Slope d r i l l i n g  l o c a t i o n .  
T h i s  o p e r a t i o n  would i n i t i a t e  t h e  f i r s t  commercial 
use of t h e  Hercu les  A i r c r a f t ,  which was l a t e r  t o  
become t h e  workhorse o f  t h e  A r c t i c  d u r i n g  t h e  i n -  
t e n s i v e  d r i l l i n g  campaign t h a t  f o l l o w e d  t h e  d i s -  
covery .  

A t l a n t i c  R i c h f i e l d  ( a f t e r  t h e  merger o f  t h e  
two companies) spudded t h e  ARCO-Humble Susie U n i t  
No. 1  w e l l  i n  March. A t  t h e  end o f  t h e  yea r  t h e  
w e l l  had reached t o t a l  depth  and was t e s t i n g  minor  
showings. S i n c l a i r  abandoned t h e  C o l v i l l e  No. 1, 
and Union was d r i l l i n g  t h e  Kookpuk No. 1  w e l l  a t  t h e  
end o f  t h e  yea r  a t  a  l o c a t i o n  7 m i l e s  southwest o f  
t h e  S i n c l a i r  abandonment. Under t h e  j o i n t  exp lo ra -  
t i o n  agreement, A t l a n t i c  R i c h f i e l d  conducted bo th  
se ismic  and su r face  geo log i c  f i e l d w o r k  a l t hough  t h e  
l e v e l  o f  a c t i v i t y  decreased markedly.  T o t a l  indus-  
t r y  e x p l o r a t i o n  v i r t u a l l y  came t o  a  h a l t  w i t h  a  
t o t a l  o f  o n l y  2-3/4 se ismic  crew months. 

The BLM opened 4 m i l l i o n  acres  f o r  s imul tane-  
ous f i l i n g  i n  t h e  area west o f  NPR-4. Only 765 
o f f e r s  t o  l ease  were rece i ved  on a  t o t a l  o f  209 
b locks .  No 1  eases were issued pending se t t l emen t  
of  N a t i v e  Land Claims. 

I n  January, ARCO-Humble acqu i red  seven c r i t i c a l  
o f f s h o r e  Prudhoe Bay t r a c t s  i n  t h e  S t a t e  o f  Alaska 
1 8 t h  Compet i t i ve  Sa le .  The leases,  acqu i red  f o r  a  
t o t a l  o f  $1.2 m i l l i o n ,  covered t h e  remain ing un- 
leased c r e s t a l  p a r t  o f  t h e  s t r u c t u r e  and were v i t a l  
i n  t h e  d e c i s i o n  t o  proceed w i t h  t h e  d r i l l i n g  o f  t h e  
f i r s t  w e l l .  S ince t h e  Susie U n i t  No. 1  w e l l  had been 
abandoned as a  d r y  h o l e  e a r l i e r  i n  January, t h e  L o f f -  
l a n d  B ro the rs  r i g  was moved v i a  c a t - t r a i n  on t h e  
f rozen  tund ra  some 60 m i l e s  n o r t h  t o  t h e  l o c a t i o n  o f  
t h e  Prudhoe Bay S t a t e  No. 1  w e l l .  The w e l l  spudded 
i n  A p r i l ,  shu t  down f o r  break-up i n  May and resumed 
d r i l l i n g  i n  l a t e  f a l l ,  and t h e  f i r s t  s i g n i f i c a n t  hy- 
drocarbon shows were found i n  December. 

I n d u s t r y  e x p l o r a t o r y  a c t i v i t y  f u r t h e r  d e c l i n e d  
t o  a  t o t a l  o f  t h r e e  crew months o f  su r face  geo log i c  
f i e l d w o r k ,  and no se ismic  programs were conducted 
d u r i n g  t h e  yea r .  

Union abandoned the  Kookpuk No. 1  w e l l .  By t h i s  
t ime, i t  was apparent t h a t  o n l y  s i g n i f i c a n t  a c t i v i t y  
t o  be conducted i n  t h e  fo reseeab le  f u t u r e  was t h e  
d r i l l i n g  o f  t h e  Prudhoe Bay S t a t e  No. 1. I n  e f f e c t ,  
a l l  o t h e r  e x p l o r a t i o n  had come t o  a  complete stand- 
s t i l l .  

ARCO-Humble announced t h e  d i scove ry  a t  Prudhoe 
i n  January and c o n t i n u i n g  announcements th rough March 
i n d i c a t e d  t h e  s i g n i f i c a n c e  a t t r i b u t e d  t o  t h e  we1 1 .  
I n  June, t h e  companies announced c o n f i r m a t i o n  o f  t h e  
magnitude o f  t h e  f i e l d  w i t h  comple t ion  o f  t h e  Sag 
R i v e r  S t a t e  No. 1  w e l l ,  which was l o c a t e d  7  m i l e s  
southeast  o f  t h e  d iscovery .  I n  Ju l y ,  t he  companies 
re leased  t h e  DeGolyer & McNaughton es t ima te  t h a t  
Prudhoe Bay ". . .cou ld  develop i n t o  a  f i e l d  w i t h  r e -  
cove rab le  reserves o f  some f i v e  t o  t e n  b i l l  i o n  b a r r e l s  
of o i l ,  which would r a t e  i t  as one o f  t h e  l a r g e s t  pe- 
t r o l eum accumulat ions known t o  t h e  wo r ld  today" .  

Concl us ion  

A f t e r  t h e  Navy program i n  NPR-4 came t o  a  h a l t  
i n  1953, a  f i v e - y e a r  h i a t u s  occur red i n  No r th  Slope 
e x p l o r a t i o n .  The i n d u s t r y  e f f o r t  from 1958 t o  1968 
r e s u l t e d  i n  t e n  d r y  ho les  w i t h  r e s u l t a n t  d iscourage-  
ment and a  v i r t u a l  h a l t  i n  e x p l o r a t i o n  a c t i v i t y  im- 
med ia te l y  p r i o r  t o  t h e  d i scove ry .  The cumu la t i ve  
years  o f  i n t e n s i v e  and expensive geo log i c  and geo- 
phys i ca l  work l a n d  a c q u i s i t i o n ,  and e x p l o r a t o r y  
d r i l l i n g  never the less  cu lminated i n  d i scove ry  o f  t h e  
l a r g e s t  o i l  f i e l d  i n  t h e  Un i ted  S ta tes .  
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