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THEIR PETROLEUM RESERVOIR AND SOUnCE-ROCK POTENTIAL 

by W.M. Lyle: I.F. Palmer, Jr.,2 J.G. ~ o l r n , ~  and L.R. Maxey2 

ABSTRACT 

During the 1979 State-Federal rdorth 
Slope f i e l d  p ro jec t ,  more than 5,UOU f e e t  
of  s t r a t i g raph i c  sect ion and lu,OUcl f e e t  
of t raverse along s t r i k e  were measured and 
3U6 samples were co l l ec ted  and analyzed. 
S i g n i f i c a n t  new paleonto log ica l  age 
determi nat ions and data concerning 
petroleum reservoi  r- and source-rock 
po ten t ia ls ,  deposi t ional  environments, 
diagenesi s, and organic geochemistry were 
ootained. 

Uata co l l ec ted  i nd i ca te  t h a t  the 
regional  Mesozoic-Tertiary s t r a t i  graphic 
p i l e  consi s t s  of interbedded good t o  
excel l e n t  qua1 i t y  mature source rocks and 
extensive tabular  o r  1 i near  sand bodies i n  
which good t o  very good secondary po ros i t y  
has been observed a t  the surface and may 
be i n f e r r e d  t o  e x i s t  i n  favorable 
subsurface locat ions. Ne concl ude t h a t  
the basins o f  the A r c t i c  Coastal P l a i n  i n  
northeastern Alaska and adjacent o f f  shore 
areas which are f i l l e d  w i t h  these 
sediments have excel l e n t  po ten t i a l  f o r  
discovery o f  comerc ia1  hydrocaroons. 

INTRODUCTION 

St ra t ig raph ic  f iel  d s tud ies were made 
w i t h i n  and adjacent t o  the Wi l l i am 0. 
Douglas A r c t i c  W i l d l i f e  Range dur ing a 
2-week per iod  i n  mid-July 1979 by the 
U.S. Geological Survey (USGS) and the 
State o f  Alaska, D i v i s i o n  o f  Geological 
and Geophysical Surveys (DGGS) ( f i g .  1). 
The p r o j e c t  was s i m i l a r  i n  scope t o  
previous cooperat ive State-Federal f i e l d  

'~ laska  Division of Geological and Geophysical Surveys. 
'u.s. Geological Survey. 

pro jec ts  completed i n  1975 i n  tne Gul f  o f  
Alaska Te r t i a r y  Province; i n  1976 i n  the 
uplands near lower Cook I n l e t  and Kodiak 
Is lana; i n  1977 on the Alaska Peninsula; 
and i n  1978 i n  Western Alaska from Norton 
Sound t o  the K i louk  Mountains. 

Both State and Federal agencies a re  
r e s p o n s i ~ l e  f o r  the evaluat ion o f  
pe t ro l  eurn poten t i  a1 o f  a1 1 submerged 1 ands 
under t h e i r  j u r i s d i c t i o n s .  Col laborat ion 
o f  State and Federal geolog is ts  r e s u l t s  i n  
un i  f ormi ty i n  co l  1 ec t i ng and processing 
geological  data, provides f o r  a common 
data base, melds ideas a f f e c t i n g  
ex t rapo la t ion  of fshore, and e l iminates ( o r  
g rea t l y  reduces) dupl i c a t i o n  of  e f fo r t .  
Data are ext rapolated i n t o  the adjacent 
submerged areas and f a c i l i t a t e  eva luat ion 
o f  areas t h a t  may be o f f e red  i n  f u t u r e  
lease sales. 

The coinmerci a1 f a c i l i t i e s  a t  
Deadhorse near Prudhoe Bay served as DdSt? 
of operations. The crew was t ranspor ted 
t o  and from Prudhoe Bay by commercial 
a i r l i n e r .  A B e l l  2068 J e t  Ranger 11 was 
the primary ~neans o f  on-the-job f ie ld -c rew 
transport ,  and he1 i c o p t e r  f ue l  caches were 
estab l ished a t  Bar te r  I s l and  and Kavik 
a i r s t r i p  by means o f  f ixed-wi ng char te r  
a i r c r a f t .  I n  addStion a small i n f l a t a b l e  
boat was used f o r  t ranspor t  on Canning 
River, 

FIELD METHODS AND SAMPLING 

St ra t ig raph ic  sect ions were measured 
and sarnpled using 103-foot tapes, Brunton 
compasses, and i n  some places Jacob's 
s ta f f s .  Samples were taken f o r  
determinat ion o f  poros i t y  and 
permeabi 1 i t y  , hydrocarbon content, age, 
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Figure 1. Index map. 

and bas in  md tu r i  ty .  A1 1  sdieples were p o t e n t i a l s  o f  rock  u n i t s  s t r a t i g r a p h i c a l  l y  
i d e n t i f i e d  w i t h  a  sample number, db0ve the rermian and T r i a s s i c  
c o l l e c t o r ' s  i n i t i d i s ,  and l a s t  2 d i g i t s  o f  S a a l e r o c n i t  Group. With the  excep t ion  o t  
t he  y e a r  (e.g., 1-1P-79 ). A l l  samples a r e  the  lloose Channel Formation, t he  f o l l o w i n g  
c r o s s - r e t r r m c e d  t o  a  1,1dp l o c a t i o n  (see d e s c r i p t i o n s  a r e  based on comprehensive 
Table 1,  P l a t e s  1 and 2) .  A genera l ized s t r a t i g r a p h i c  work done i n  the  ared by 
s t r a t i g r a p h i c  s e c t i o n  ( t i y .  2 )  d e p i c t s  Uet ter~ i lan  and o t h e r s  (1975). 
r e l a t i v e  s t r a t i g r a p n i c  p o s i t i o n s  o f  
measured sec t i ons  and t raverses.  SfrIJHLIK FORMATIOI~ 

STRATIGRAPfIY The Snub l ik  Format ion c rops o u t  i n  
narrow oe l t s  a1 ony ~i rountai  n t r o n t s ,  where 

Tne t i e l d w o r k  was a i r e c t e d  toward s t r u c t u r a l  comp l i ca t i ons  l ead  t o  
t e s t i n g  r e s e r v o i r  and source-oed aupl i c a t i o n  o r  aosence o f  beds l o c a l  l y  and 
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AGE ROCK UNIT PLATE NUMBER 
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Figure 2. Generalized stratigraphic column of Triassic to Tertiary rocks in area showing relative stratigraphic 
positions of measured sections and traverses. The Nanushuk Group comprises the Tuktu and Chandler 
Formations, and the Colvillr Group comprises the Seabee, Prince Creek, ariti Schrader Bluff Formations. 

thereby produce apparent  t h i  cknesses 
g r e a t e r  tnan t h e  general  range of 3UU t o  
450 ft. The incompetent c h a r a c t e r  of the  
formation r e s t r i c t s  good exposures t o  
canyon wall s. 

Upward from i t s  base t h e  Shubl i k  
Fonna t i  on c o n s i s t s  o f s i  1 t s t o n e ,  
carbonate ,  and c l a y  s h a l e  informally 
termed members. The basal s i l  t s t o n e  
member i s  composed predominantly of quar tz  

w i t h  Inlnor p ldyiocldse  and s e r i c i  t e ;  
c a l c i t e  cement i s  common. The  miadle 
caroondte lnemoer cunsi  s t s  mainly of 
thin-uedded t o  massive 1 ayers  or  r l h t t e n e d  
pel ecypud t'rayments, which a r e  ~ ~ r f i ~ f i ~ n ! j ,  
somewhat pnosphdti zeu and uol o~di t i  zeu. 
Sone l a y e r s  con ta in  a s  1l1ucn as LO percent  
s i l t ,  and sha le  i s  comrnonly in terbeadea 
w i t h  t h i  n-oeclaed carbonate  I a j e r s .  T I I ~  
upper c l a y  s h a l e  i s  very s o t t  ana con ta ins  
a tew s i l t y  very t i n e  cdlcdreous  sandstone 
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beds and calcareous concret ions near the 
top. 

ADundant monotid and h a l o ~ i i d  
pelecypoas and 1 ocal l y  abundant ammoni tes  
i n d i c a t e  thd t the Shubl i k Forrnati on ranges 
i n  age i rom the Anis ian t o  the t ior ian 
(Middle and Ldte T r i ass i c ) .  The Shubl ik 
i s co r~ to r~~ tdb  l e w i  t n  ove r l y i ng  and 
unuer l y i  ny rormat i  ons wherever contacts  
have been observed i n  the area. 

KAKEK CREEK SANDSTONE 

The Karen Creek banustone i s  exposed 
i n  I y n e ~  Val ley and on the no r t n  s ide  o t  
K i k i ~ t a t  r~iouritain. Tne torrnation cons is ts  
o t  rnassive t i n e  quartzose sandstone whicn 
i s  co lorea ~y a dark organic stain,  
Secondary ca l c i t e  i s C O ~ N I ~ I O ~ ~ ~  present and 
general l y  oecolnes more abundant northward 
i n  tne tornlation; l o c a l l y  c a l c i t e  has 
a1 te red  t o  dolornite o r  s i de r i t e .  Large 
phosphate nodules are coliliilon tnrouyhou t 
tne tormation. 

TI I~  th ickness o t  the Karen Creek 
Sandstone ranges from lu t o  125 f t ;  the 
forniat ion tends t o  be tn inner  i n  the west 
and no r t h  than i n  the east  and south. 
Foss i l  pelecypods trom near the Dase o f  
tne northernmost exposures i ndicate a 
Nor ian ( l a t e s t  T r i a s s i c )  dye, ou t  the aye 
of t he  format ion niay extend i n t o  Jurass ic  
time. 

KINGAK SHALE 

The Kingak Srlale cons is ts  o t  
incompetent dark-gray t o  black shales w i t h  
associated s i  1 tstones, cldystones, and 
c l a y  i ronstones t h a t  crop ou t  i n  ~ e l t s  o f  
low1 ands around mountains. S t r uc tu ra l  
coinpl icat ions and poor exposure preclude 
dccurate th ickness deterini nat ions;  the 
tor inat ion appears t o  change thickness 
r d p i d l y  and may be as rriuch as 3,crUcl f t  
t h i c k  i n  pldces. 

Although no t  a l l  Jurass ic  ages are 
representea by t o s s i l  assemblages i n  the 
Kinyak, the tormat i  on appears t o  represent 
a1 1 pa r t s  of the Jurass ic  when 

cons iderat ion i s  given nonfossi  1 i terous 
l i tho log i c  i n t e r v a l  s. Fossi 1 s a re  no t  
un i formly  a ~ u n d a n t  i n  the format ion,  b u t  
l o c a l  l y  aoundant a~nrnoni t e  and pelecypod 
tauna permi t  the recogn i t i on  o f  nurnerous 
diastems and show the  format ion t o  be 
uounded by d i  sconformi t i e s  a t  top and 
bottotn, 

KONGAKUT FORMATION 

Tr~e Kongakut Formation crops ou t  i n  
Ignek Val ley  and along the nor theastern 
fl dnk o f  the Sad1 erochi  t Mountains. The 
f o r~na t i on  i s bounded by unconformi t i e s  top 
and bottom and conta ins many l o c a l  
i n t e r n a l  unconformi t i e s ;  i t s  th ickness i n  
the p r o j e c t  area i s  inuch l ess  than t he  
repor ted 2,WU f t  a t  the type sec t ion  near 
idathtuo Ridge i n  the southern p a r t  o f  the  
uernarcation Po in t  quadrangle ( p l  . 2). 

The tormat ion i s  d i v ided  i n t o  three 
in to r r~ la l  and one ndmed inemoer, i n  
ascending Order the c l ay  shale member, tne 
Keini k Sands tone rqemDer, t he  pebble sl ial e 
lcieinoer, ana the s i l t s t o n e  memoer. The 
c l ay  sndle tnernoer cons is ts  o f  so t t ,  
dark-gray, f i s s i l e  snale i n  which c l ay  
i ronstone nodules are cottunon; the inemDer 
a lso  conta ins several t h i n  arenaceous 
I iwestone oeds. The Kemi ic Sandstone 
i,leelber IS d r e s ~ s t a n t  t i n e  sandstone which 
yraues trom te ldspa th ic  wacke ~ i t h  
s t r i  nyers o t  pebble conglomerate near tne 
odse t o  suotel  dspathic quar tz  aren1 t e  near 
the top; t r i p o l i t i c  c n e r t  and l i ~ n o n i  t e  
s t a i  n are conLmon tnroughout. Tt~e pebule 
shale member cons is ts  o f  s o f t  shale w i t h  
t lat tened, r l i g l ~ l y  po l  i stbed c h e r t  p e ~ b l e s ;  
c l ay  i ronstone nodules are corninon except 
i n  a iirore r e s i  stdnt,  olacic, triangani ferous 
zone i n  the midale o f  the nremuer. The 
s l l  tstorle lneinuer cons is ts  o f  s i  l ts tone 
oeds w i  trl a tew i nterbedded ledge-forrni ng 
sands tone oeds. 

A sparse tnarine megatauna i n  tne  
lower p a r t  o f  the K o n y a ~ u t  Formation 
ind ica tes  14eocoirii an (Edrly Cretaceous) 
age. Tne upper p a r t  o t  the foraiat ion i s  
no t  t o s s i l i f e r o u s ,  ~ u t  the occurrence o t  
s t r a t a  as o l d  as middle A lb ian in l~nediately 
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aoove the Kongakut Formation i nd i ca tes  
t h a t  the upper p a r t  o f  the tormat ion can 
De no younger than Albian. 

NANUSHUK GROUP 

The Nanushu~ Group crops ou t  west o f  
tne Kavik River ,  south o f  the Sad le roch i t  
Mountains, and east  o f  the Sad1 erochi  t 
Mountains t o  the Okerokovik River.  Both 
the lower and upper contacts  o f  the 
Nanusnuk are unconforrni t i e s .  

The lower o f  the two format ions i n  
tne Nanushuk tiroup i n  the r e p o r t  area i s  
the Tuktu Formati on, which consi s t s  o f  
i n  terbedded greeni sh-ye l l  ow f i n e  
calcareous sandstones, dark s i  l tstones, 
and shales as much as 1,7UU f t  th ick .  
Inoceramus p r i  sms a re  abundant 1 ocal 1 y i n 
the sandstones, and i n  some areas 
sandstones are crossbedded and con ta in  
peobl e conglomerate s t r i  ngers. 

The Chandler Formation, which 
conformably over1 i es the Tuktu Formation, 
i s  present on ly  near Sabbath Creek. This 
format ion cons is ts  o f  4,775 f t  o f  c y c l i c  
po lymic t i c  conglomerate, sandstone, 
s i l t s t o n e ,  and shale. The shale contains 

abundant f o s s i l  p l a n t  deor is,  and 
cu t-and-f  i l l channel s and po i  nt-bar-  type 
crossbeddi ng are coinison features o f  
congl ornerates and sandstones. 

A sparse rnolluscan fauna and other  
f oss i  l evidence i nd i ca te  middle A lb ian  age 
f o r  the Tuktu. No i d e n t i f i a b l e  f o s s i l  
mdte r ia l  i s  repor ted from the Chandler, 
bu t  the for inat ion i s  be l ieved  t o  be o f  
middle t o  l a t e  A1 b i an  age. 

COLVILLE GROUP 

Rocks o t  the Co lv i  1 l e  Group crop ou t  
i n  the southern, h i l l y  p a r t  o f  tne A r c t i c  
Coastal P l a i n  and i n  Ignek Valley. The 
Col v i  1 l e  comprises three conformable 
formati ons which are everywhere 
unconforma~le t o  under ly ing rocks. 
Although younger rocks o v e r l i e  the 
Co lv i  11 e Group conformably over 1 arge 
areas o f  i t s  exposure, the upper con tac t  
o f  tne group i s  unconforsable a t  l e a s t  
l o ca l  l y .  

Lowest o f  the three torir iat ions i n  the  
Col v i  l 1 e broup i s ttle SeaDee For,nd ti on, 
which cons is ts  of dark, t h i n l y  bedded 
oentoni t i c  snales o v e r l a i n  by gray, green, 

Figure 3. Inflatable boat used t o  measure the Canning River stratigraphic section. 
The boat provided quiet access to  outcrop areas along the river without 
disturbing nesting birds. 
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and p ink  Dedded devi  t r i f i e d  t u f t s  and 
cayped by i nterbeqded orange-weatheri ng 
shales, s i l  ts tones,  and a r g i l l a c e o u s  f i n e  
sandstones. A preserved th ickness of 
approxi laate ly d5U f t  a long Ignek Creek i s  
probab ly  the  :naximum preserved th i ckness  
o t  the  Seabee Formation i n  the  area. 

Over l y ing  the  Seabee a r e  the  
i n t e r t o n g u i n g  nonmari ne P r i n c e  Creek and 
marine Schrader B l u f f  Formations. The 
F r i n c e  Creek Format ion c o n s i s t s  o f  p o o r l y  
cons01 i dated sandstone, congl omerate , 
s i l t s t o n e ,  shale, and coa l  which i s  
probab ly  as much as 1,150 f t  t h i c k  i n  the  
area. Sandstones a r e  subfe l  dspath ic  
li t h i c  a ren i  tes,  and s i l  t s tones and shales 
a re  dark i n  the  P r i n c e  Creek Formation. 
The uppermost u n i t  i n  the  fo r lna t lon  i s  an 
e x t e n s i v e l y  exposed, dark-brown, odorous, 
petro leum-stained sandstone. 

The Schraaer t i l u f f  Formation i s  a t  
l e a s t  1,lUu f t  t h i c k  i n  t h e  area. The 
basal  Rogers Creek dember o t  t he  fo rma t ion  
c o n s i s t s  o f  benton1 t i c  snal e w i  t i 1  
i nterbedaea very t i n e  sanastone and 
s l  1 ts tone.  Tile m idd le  barrow T r a i  1 r/le~nuer 
c o n s i s t s  o f  f e l d s p a t h i c  nacke w i t n  a tew 
s l l  t s t o n e  and sha le  in teroeds;  rocks  f ro l l  
t n i  s 11le1nDer d re  general l y  t u t  faceous and 
coi,%~ionly c o n t d i  n a t  l e a s t  m i  n o r  aenton i  te. 
r h i  n-oedded 1 I yht -gray  t o  t a n  t u t  taceous 
s i  1 t s tones  and s i  1 t y  shales c o n s t i  t u t e  the  
upper~nost Sen t ine l  Hi1 l Me~dber i n  the  
Scnrader b l u f f  Foril iation. 

I diik~lonite and pelecypod tauna 
~ n d i c d t i v e  o f  ~ n i d a l e  t o  l d t e  I u r o n i a n  dge 
i s  known trorn tne S e a ~ e e  Forination, and a 
tew r a d i o l a r i a  o f  Turonlan t o  Sdntonidn 
dge have oeen r e p o r t e d  f rom the  tormat ion.  
do t o s s l l s  nave been repor ted  from tne 
P r ince  Creek Formation, b u t  pelecypods 
i n d i c a t i v e  o f  Sdntonian and Cainpanian age 
ndve been c o l l e c t e d  f rom the  Schraaer 
b l u f f  Formation, dh i ch  i n te r tongues  w i  t n  
the P r ince  Creek Formation. For  these 
reasons, Ut~ t te r r~ lan,  3e i  ser, L3rosg6, ana 
u u t r o  (Lr/S) dssiyned a L d t e  Cretaceous 
age t o  the C o l v i l l e .  Analyses ( t a b l e s  Y 
dnd u'I) o f  p a l e o n t o l o g i c a l  sar,~ples 
co l l e c t e d  t o r  t n i  s r e p o r t  t r o i ~ i  toe  Pr lnct? 

Creek dnd Schrader B l u f f  Format ions i n  t h e  
Canning R ive r  and Katak turuk  R i v e r  
s t r a t i g r a p h i c  sec t i ons  i n d i c a t e  Paleogene 
age accord ing t o  Anderson, Aarren & 
Associates, Inc., dnd thus  i n d i c a t e  t h a t  
t he  fo rmat ions  may t r ansg ress  the  
Mesozoic-Cenozoi c boundary a t  1 e a s t  
1 oca l  l y  . 

MOOSE CHANNEL FORhlATION 

Dettennan, Reiser,  t3rosye/, and Dut ro  
(1915) c o r r e l a t e d  f nterbedded sandstone, 
~nudstone , and congl  ornerate t h a t  i s exposed 
d i scon t inuous ly  between the Okpi 1 ak and 
O ~ e r o ~ o v i  k R i v e r s  w i  t h  the  Bathtub 
Graywacke o f  E a r l y  Cretaceous age. 
D iagnos t i c  f o s s i l s  were n o t  known from 
these exposures, and c o r r e l a t i o n  was based 
p r i m a r i l y  on l i t h o l o g i c  s i m i l a r i t y .  
Subsequent WOW, i n c l  u d i  ng t h a t  r e p o r t e d  
nere, has recovered f o s s i  1 m a t e r i a l  
i n d i c a t i v e  o f  Paleocene age frord these 
exposures, and i)e t t e r ~ n d n  ( o r a l  
communication, 1979) has r e c o r r e l a t e d  
tnese rocics w i t h  the  Moose Channel 
Forrnation o f  the western Canadian A r c t i c  
coast. 

Tne Moose Channel Format ion was 
des lynated by Mountjoy (1467) t o  i n c l u d e  
f i n e -  t o  coarse-grained green ish-  t o  
gray i sh-brown t e l d s p d t h i c  sands tone 
in terbedded w i  trl urowni sh-gray s i  1 t y  sttale 
and lensy  conyloinerate t h a t  c rop  o u t  a long 
the A r c t i c  coas t  west o f  tne  Plackenzie 
d e l  td .  I'he type s e c t i o n  con td lns  solae 
cod1 sedlns and a t o s s i l  t l o r a  o t  p o s s i b l e  
La te  Cretaceous t o  e a r l y  T e r t i d r y ,  o u t  
most 1 i k e l y  Paleocene, aye. 

SAGAVANIRKTOK FORMXITON 

The Sayavani r k t o k  Fortnation i s  
present  t h r o u ~ n o u t  a l inost  a1 1 t h e  n o r t h e r n  
p a r t  o f  tne A r c t i c  Coastal P l a i n ,  where 
i t s  con tac ts  a r e  general  l y  unconforr;iable. 
A cilini;nu,i\ th ickness ot 3 , / Y i t  t t  nas been 
suggested t o r  the to rma t ion  i n  
no r theas te rn  Alaska; t he  ,naxirnuii~ th ickness 
may be as much as 6 ,uuu  t t  i n  t n i s  drea. 
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Three named meinoers co~npose the 
Sagavanirktok Formation. The basal Sagwon 
Mernoer cons is ts  o t  i n terbedded dark -gray 
t o  brown oentoni t i c  shale and s i l t s t o n e  
w i t h  c l ay  i ronstone nodules, 1 i g n i t e  beds, 
carbonaceo~s snal e w i t h  poor ly  
consol i dated, massive sandstone and 
conylomerdte i n  the upper par t .  

The ove r l y i ng  F rank1 i n  B l u f f s  Member 
cons is ts  o f  repeated cyc les  of t h i n l y  
in ter larn inated gray t o  Drown c l a y  dnd s i l t  
w i t h  soirle c h e r t  pebbles and mud lunlys 
along bedding planes ove r l a i n  oy massive 
oeas o f  p ink,  tan, orange, o r  ye l l ow  
unconsol i aated sand and gravel  and 
interbeaded vo lcan ic  ash 1 ocal l y .  Sana 
and gravel Deds d isp lay  large-sca le  
crossbedai ng l oca l  l y  , and i n  sorile places 
zones several inches t n i c k  i n  the sdnd and 
gravel  have been ceir~ented w i  t h  1 imoni te. 

The uppermost r4uwok Menlber cons is ts  
o f  crossqedded sand over1 a i  n by pebbl e 
conglomerate which i n  t u r n  i s  o v e r l a i n  by 
pebbly rnudstones and s i l t s t o n e s  w i t h  sollie 
s i  1 t y  1 irnestone i n t e r ~ e a s  capped ~y 
crossbeaded pebbly sand, wnich i s  
genera l ly  unconsol i da ted  b u t  i s  l o c a l l y  
cemented by l imon i te .  

A t o s s i l  f l o r a  representat ive o f  
Paleocene and Eocene age has been 
co l l ec tea  trorn the Sagwon rdember, and a 
11101 1 uscan fauna representat ive o f  l a t e  
iiliocene ( ? )  and e a r l y  Pl iocene aye i s  
knorrn rroirl the lauwo;: f4eiliuer; r i c n  
toracnini t e rd  a n d  ostracod fdurias i n  the 
14uwo~ may oe as young as l a t e  P l  ioctrne o r  
e a r l y  r le is tocene.  The F rank l i n  s l u f f s  i s  
thought t o  range froin Oligocene ( ? )  t o  
i<iiocene ( ? )  age. The Sagavani r k tok  
F o r ~ ~ i a t i o n  s+ans most i f  r lot  a l l  T e r t i a r y  
t ime and ,,lay extend i n t o  the Pleistocene. 

laminated s i l t  dnd c l a y .  i r :  lrrls area the 
ror inat ion i s  a t  l e a s t  35 t t  th i ck ,  ~ u t  i t s  
inaximum thickness indy De several times 
t h d t  drilount. The odsal contact  o f  tne 
hub1 k Formation i s unconf orrnable wnerever 
i t  nas Deen oosrrvea; l o c a l l y  g l a c i a l  
outwash has been observed t o  o v e r l i e  tne 
f o r~nd t i on  uncon fo r i i ~d~ l y  . 

CARTER CREEK (1,OCALI'I 1 1 I 

Tne Car ter  Creek sect ion ( p l .  3 )  i s  
i n  sec. 21, T. 7 N., K. JU E., wnere p a r t  
o f  the duwok Member o f  the SayavdnirktoK 
Formation crops ou t  i n  the head and east  
s ide o f  d draw i n  tne b l u f f  on tne r i g h t  
bank o f  Car ter  Creek ( t i g s .  4 and 5 )  i n  
the no r t h  f l ank  o f  rbldrsh C r e e ~  d n t i c l  ine. 

iiludstOne i s  the p r i n c i p a l  rock type; 
sandstone and unconsol i da ted sdnd and 
gravel are present on ly  i n  the upper f i f t n  
o f  tne exposure, where tney predominate. 
Fossi 1 mate r ia l ,  especi a1 l y  pe l  ecypod 
tray~nents,  i s l o c a l  l y  abundant, and sohie 
woody mate r ia l  was observed. 
Forar~i in i  t e r a l  analyses o f  6 samples 
i nd i ca te  deposi t i o n  i n  marginal marine t o  
rniadle ne r i  t i c  environments dur ing Neogene 
(probaoly Miocene) time. Palyno log ica l  
analyses o f  5 samples support ou t  are less  
aef i n i  t e  thdn the deposi t i o n a l  envi ron~nent 
and age determined oy torami n i  t e r a l  
analyses. 

Poor i ndu ra t i on  prevented sampl i ng 
the sandstone sec t ion  f o r  determinat ion o f  
porosi  tj, and permeabi 1 i tj. urganic carbon 
i n  b sarnples rdnyed from 1.UU t o  2.UZ 
percent; thermal a1 t e r a t i  on ind ices  o f  
v i  sual kerogen t ron~  the same samples 
ranged from 1+ t o  2. 

SOUTHEAST C'XRTKII ( K l ' E K  i 1.W' $1.1 I 1  2 )  
GUBIK FORMATION 

Tne youngest named s t r a t i  yrapnic un i  t 
i n  the drea i s  tne tiuoik Forination o t  
r ' le istocene age. Tnis format ion cons is ts  
o f  beas o f  unconsol i dd ted  marine sand ana 
gravel which are l ocal l y  crossbedded and 
separdted by t h i n  Deds o f  dark oluish-gray 

This s t r a t i g r a p h i c  sec t ion  ( p l .  4 )  i s  
i n  sec. 27, T. 7 M., K. 3u E., wnere p a r t  
o f  tne Sagwon Member o f  the Sagavanirktok 
Formation i s  exposed i n  the b l u f f  a long 
the l e f t  bdnk o f  dn unnarned t r i b u t a r y  t o  
Carter Creek. 
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Figure 4. Nuwok Member of  Sagavanirktok Formation on  northeast flank of 
Marsh Creek anticline, Carter Creek stratigraphic section. View to north, 

The sect ion cons is ts  o f  i nterbedded ind ica tes  deposi t ion i n  a  marine 
t h i n  layers  o f  sandstone and mudstone w i t h  environment dur ing Eocene time. 
three t h i n  pebble conglomerate beds near 
the top. Foramini f e r a l  analys i  s of KATAKTURUK RIVER (LOCALITY 8) 
1 sample was indeterminate o f  age o r  
deposi t ional  envi  ronmen t , bu t  This s t r a t i g raph i c  sect ion (p l .  5 )  i s  
pa lynolog ica l  analys is  of another sample i n  sec. 11, T. 4 N., R. 27 E., where p a r t  

Figure 5. Upper part of  Nuwok Member, Sagavanirktok Formation, at Carter 
Creek section. Grooves were cut into relatively unconsolidated sediments to 
enable study of depositional features. 
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Figure 6. Sentinel Hill Member of  Schrader Bluff Formation in upper part of 
Katakturuk River stratigraphic section. Hill along skyline is also visible in 
fig. 7. View t o  west. 

o f  the Sent inel  H i l l  Mernber o f  the sandstone i n  Deds which range i n  th ickness 
Schrader d l u f f  Formation i s  exposed i n  a trom 112 i nch  t o  124 feet.  Both 
c l i f f  along the l e f t  bank o f  Katakturuk l i t h o l o g i e s  are laminated o r  l o c a l l y  
R ive r  ( f i g s .  b and 7 ) .  r i p p l e  1  ami nated, and carbonaceous d e ~ r i  s  

i s  l o c a l l y  doundant. One mudstone u n i t  
The outcrop cons is ts  o f  01 ive-gray conta ins calcareous concret ions,  and 

mudstone and gray f i n e  t o  very f i n e  several inudstone beds conta in  s i l  ts tone 

Figure 7 .  Sentinel Hill Member of Schrader Bluff Formation in lower part of 
Katakturuk River stratigraphic section. Hill along skyline is also visible in 
fig. 6. View t o  west. 
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Figure 8. Siltstone boudins in topmost interbedded mudstone and siltstone 
unit of Kingak Shale in Itkilyariak Creek stratigraphic section. 

lenses and pods. Foramini f e r a l  analyses 
o f  Y samples i nd i ca te  depos i t ion i n  
marginal marine t o  n e r i t i c  o r  poss ib ly  
upper bathyal  environments, probably 
dur ing Pal eoyene time. Palyno log ica l  
analyses o f  1U samples i nd i ca te  deposi t i o n  
dur ing  Te r t i a r y  t ime i n  a  nonmarine t o  
marginal -marine envi ronnent. 

Urganic caroon ranged from u.98 t o  
2.1U percent i n  10 mudstone samples; 
thermal a1 t e r a t i o n  ind ices  o f  v i sua l  
Kerogen from the same samples ranged from 
2- t o  2. F ive  sandstone samples tes ted  
ii.4 t o  9.4 percent po ros i t y  and from l ess  
than U.ul t o  U.U6 m i l l  i da rcy  permeabi l i ty .  

ITKILYARIAK CREEK (LOCALITY 9) 

Tnis  s t r a t i g raph i c  sec t ion  ( p l .  6 )  i s  
i n  Sec. 28, T. 4 N., R. 31  E., where p a r t  
o f  the Kingak Shale i s  exposed i n  a  c l i f f  
along the r i g h t  bank o f  an unnamed 
t r i b u t a r y  t o  I t k i l y a r i a k  Creek ( f i g .  8) .  

Foramini f e r a l  analyses o f  5 samples 
of interbedded dark-gray s i  1  ts tone and 
orowni sh-black mudstone i na i ca te  
deposi t i on i n  a  ne r i  t i c  envi ron~nent au r i  ng 
Ear ly  t o  Middle Jurass ic  time. 

Palyno log ica l  analyses o f  S samples o f  the 
same 1 i tho1 ogies i n d i c a t e  depos i t i on  i n  
nonmari ne o r  marginal -marine envi  ron~nents 
dur ing  Permian o r  Mesozoic time. S im i l a r  
d i  sagreement between forarrlini f e r a l  and 
pa lyno log ica l  deposi t i c n a l  environment and 
age i nd i ca t i ons  a re  known from Lower and 
ni ddl e  Jurass ic  subsurface samples from 
the North Slope; the  depos i t iona l  
environinent and age i nd i ca ted  by the  
foramin i fera1 analyses a re  presumed t o  be 
cor rect .  

Four s i  1 ts tone samples tes ted  from 
1.2 t o  5.6 percent po ros i t y  and from less  
than u.ol t o  u.U2 m i  11 ida rcy  permea~ i  1  i ty.  
Organic caroon ranged from U.43 t o  l.uU 
percent i n  5 mudstone samples, and thermal 
a1 t e r a t i o n  ind ices  o f  v i sua l  keroyen from 
the same samples ranged from 3- t o  3+. 

CANNING RIVER (LOCALITY 13) 

This s t r a t i g raph i c  sect ion ( p l .  8)  i s  
i n  Sec. 3U, T. 3 I., K. 24 E., where 
in te r tongu ing  beds o f  the Pr ince Creek and 
Schrader B l u f f  Formations a re  exposed i n  a 
c l i f f  along the l e f t  bank o f  Canning 
K i  ver. 
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Predornindnt 1  i t h o l o g i e s  a re  gray and 
brown muds tone, s i  1  t s  tone, and sands tone 
which conl~monly con ta in  carbonaceous 
clebri s. Sandstone i s co~nrilonly grave l  l y ,  
and some sandstone u n i t s  a re  crossbedded. 
Pd lyno loy i ca l  analyses o f  5 samples and 
torarnin i  t e r a l  andlyses o f  6 samples 
i n d i c a t e  t h a t  the rocks d re  o t  Pdleocene 
age and were depos i ted i n  nonnlarine and 
marginal -marine t o  i nner-ner i  t i c  
env i  ronrnen ts .  

Organi c  carbon con ten t  o f  10 sampl es 
ranged from 1.UU t o  1.37 percent ,  and 
thermal a1 t e r a t i o n  i n d i c e s  o f  v i s u a l  
kerogen f rom the  same sarnples ranged from 
2- t o  2+. I n  8 sandstone samples p o r o s i t y  
ranged from 2.1 t o  ld.9 percent  and 
pe rmedb i l i t y  from l e s s  than O.i)l t o  1.29 
m i  1  1  i darc i  es. 

SADLEROCHIT RIVER (LOCALITY 18) 

Thi s  s t r a t i g r a p h i c  s e c t i o n  ( p l  . 1U) 
i s  l o c a t e d  i n  Sec. 11, T. 3 N., R. 31 E., 
where p a r t s  o f  t h e  Shubl ik  and Konyakut 
Formations a re  exposed i n  the f l a n k  o f  
Sadlerochi t idountains along the  l e f t  bank 
o f  Sadlerochi  t River.  

The Shubl ik  Formation c o n s i s t s  r r~a in l y  
o f  s i l  t s tone  and mudstone w i t h  l e s s e r  
amounts o f  1  imestone. Foramini f e r a l  
analyses o f  b sdmples and pa lyno log ica l  
analyses o f  b samples i n d i c a t e  depos i t i on  
i n  a  rrrarine environment; pa lyno log ica l  
analyses a re  indeterminate  o f  age, b u t  
f o r a ~ n i  n i  f e r a l  analyses i nd ica te  a  probable 
T r i a s s i c  age. 

The unconformably o v e r l y i n g  Kongakut 
comprises shale, mudstone, and s i  1  tstone. 
Foramini fera1 analyses o f  5 samples 
i n d i c a t e  deposi t i o n  i n  midd le-ner i  t i c  t o  
m i  dd l  e-bathyal  env i  ronments du r ing  
Neocortli an time. Palynol  o g i c a l  analyses o f  
5 samples a1 so i n d i c a t e  depos i t i on  d u r i n g  
rJeoco~nian t ime b u t  i n d i c a t e  l e s s  
s p e c i f i c a l l y  o n l y  a  marine depos i t i ona l  
env i  ronrnen t . 

Two s i l  t s t o n e  samples from the 
S h u ~ l i k  t e s t e d  U.6 and 2.1 percent  

p o r o s i t y  and l e s s  than U.ul mi11 i d a r c y  
permeaoi 1  i ty.  Organic carbon ranged f rom 
u.42 t o  2.33 percent  i n  7  samples trorn the 
Shuol i k, and thermal a1 t e r a t i o n  i n d i c e s  o f  
v i s u a l  keroyen frorn the  same samples 
ranyed from L- t o  3 + .  I n  5 sainples from 
the Kongakut organic carbon ranged froin 
d . s b  t o  1.31 percent; therl l ial  a1 t e r a t i o n  
i n d i c e s  o f  v i sua l  kerogen from the  same 
samples ranged from 3 t o  4-. We can o f f e r  
no exp lana t ion  wny samples from the  
younger, s t r a t i  g raph ica l  l y  h igher  Konyakut 
Formation have h igher  thermal a l t e r a t i o n  
i n d i c e s  than samples from t h e  o lde r ,  
s t r a t i  g raph ica l  l y  lower Shubl i k Formation. 

IGNEK VALLEY (LOCALITY 21) 

I n  Sec. 3, T. 2  N., R. 27 E., p a r t s  
o f  the Konyakut and Seabee Formations 
( p l  . 11) are  exposed on an i n t e r f l u v i a l  
r i d g e  i n  Ignek Val l ey .  

A t  the base o f  t h i s  s e c t i o n  the very 
f i n e  t o  f i ne -g ra ined  Lemi k  Sandstone 
r lern~er o f  the Kongakut Formation forrns a  
c l i t f  a long the  l e f t  bank o f  Katakturuk 
River.  Above the Kemik i s  dark mudstone 
o f  the  p e ~ o l  e  shale member, wnich con ta ins  
s i l t s t o n e  pods i n  i t s  lower pa r t .  The 
s e c t i o n  i s  capped ~y r e d  rubb lecrop o f  
b e n t o n i t i c  c lay ,  snale, and s i l t s t o n e  o f  
the Seabee Formation. Foramini f e r a  from 
one sample near the  base o f  t h e  pebble 
shale member i n d i c a t e  depos i t i on  i n  an 
ou te r -ne r i  t i c  t o  m i  ddle-bathyal  
er~vironri lent i n  ;.ieoco~,iian t ime; and lys i  s  o f  
d s i n g l e  fo ramin i fe ra1  sample from near 
the top o f  the member i n d i c a t e s  a  probable 
marine depos i t i ona l  env i  ronrilent, b u t  i s  
i ndeter l r~ i  nate  o f  age. fJei t h e r  
depos i t i ona l  env i  ronment nor  age cou ld  be 
determined from analyses o f  2 
pa lyno l  o g i c a l  samples from t h e  member. do 
pq leon to log ica l  samples were c o l  1  ec ted 
from the Kemik o r  the Seabee. 

A s i n g l e  sample of' the Ke~rlik 
Sandstone Member t e s t e d  3 . d  percent  
p o r o s i t y  and U.U1 ~ n i  11 i d a r c y  permeabi 1  i ty .  
Urganic carbon contents  o f  two samples o f  
t h e  pebble shale memoer are  0.93 and 1.40 
percent ;  thermal a1 t e r a t i o n  i n d i c e s  o f  
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tner , . is I  d l  terdt1011 l n a i c e s  o t  v i s u d l  
Lerol j t 'n tro111 t t i e  sd,ie ~ d , ~ i $ l e s  ranged  bro,,i 
I +  t o  L-. 

r l l i  s  s c r a t i  y r d p n i c  s e c t i o n  ($1. 13 )  
i s  I n  sec. L / ,  I. 4 . d . ,  .(. 25 t., wliere 
p d r t  o t  t ~ l e  ,$loose Ciidnnel For111at ion i s  
exposeo I n  t t ie  d l d t t  d l o n g  tne  r i g r i t  udnk 
o r  bddudCt1  reek. 
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I ncli ~d t e  cleposi ti on i n  d norll.ldri rie 
e t l v i  r o n ~ ~ l e n t  u u r i n g  1 e r t 1  d r y  ( p r o a d b l y  
r d  l e o ~ e n e )  t1111e. 
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Three sandstone sdmpl es t o s  t e d  trotn 
3.2 t o  4.4 pe rcen t  p o r o s i t y  and troirl i).ci4 
t o  2 . 2 ~  ~ i i i l l i d a r c i e s  per r i redu i l i t y .  
Urydn ic  carbon i n  5 samples ranyed trorn 
d.dJ t o  L.32 percent ;  t he rda l  a1 t e r d t i o n  
i n d i c e s  o f  v i s u d l  kerogen troln t he  same 
sa~npl es ranged t rom 1+ t o  2. 

StZRBA'rII CREEK NO.  2 (LOCALITY 25) 

Tni s  s t r a t i  g raph i  c  s e c t i o n  ( p l  . 14) 
i s  i n  sec. 3 3 ,  T. 4 ti., K .  35 E., and sec. 
4, T. 3 I,., K .  35  E., where p a r t  o f  t n e  
17loose Chdnnel Fo r r~ id t i on  i s  exposea i n  trie 
o l u t t  a long t ~ i e  r i g h t  banK o f  Saboath 
Creek. Large covered i n t e r v a l s  i n  t h i s  
s e c t i o n  ,nay oe r e l a t e d  t o  tau1 t i n g  o r  
ou tc rop  o f  incompetent  rock  types,  and 
s t r a t i g r d p n i c  c o n t i n u i t y  i s  n o t  c e r t a i n  
dcross tnese i n t e r v d l  s. 

Sandstone and cony1 orlierate 
preuonii rid te. U r ~ l y  a  in1 nor  air~odn t o t  
inudstune wds ~ i~easured,  3 u t  iiludstone 
u n d o u ~ t e d l y  under1 i es rnuc t i  o f  t he  covered 
p o r t i o n  o f  t ne  s e c t i o n  and so i s  p robab ly  
much liiore duundant than measureinent o t  
exposed aeds rids i n d i c d t e d .  I t  a l l  o t  t ne  
covered i n t e r v a l s  i n  t h i s  s e c t i u r ~  dre  
uriderl  a i n  oy iiiudstone, t he  sand-sndl e  
r a t i o  i s  approxl lnate ly  t h e  same d s  t h a t  
observea i n  t he  S d ~ b a t h  Creek 140. 1 
s t r a t i  g rapn ic  s e c t i o n  ( p l .  13). 
F o r a m i n i t e r a l  analyses o t  6 sanples f rom 
t h i s  s e c t i o n  were i nde te rm ina te  o f  age 
ana d e p o s i t i o n a l  environment, b u t  
p a l y n o l o y i c a l  analyses o f  b samples 
l n d i c a t e  d e p o s i t i o n  i n  a  nonmarine 
env i  ron i~ ien t  u u r i n y  Pdleocene t ime. 

ti1 even sandstone and congl  o~nera te  
saniyles t e s t e d  1.3 t o  5.6 pe rcen t  p o r o s i t y  
dnd l e s s  than O.U1 t o  1.18 r ~ i i l  l i d a r c i e s  
perrneaoi 1  i t y  . Oryanic carbon i n  5 samples 
ranyed troll1 u.92 t o  4 . ~ 2  percent ,  and 
t r~errnal  a1 t e r a t i o n  i n d i c e s  o f  v i s u a l  
kerogen troln the  sarne samples ranged fro13 
L- t o  L+. 

TRAVERSES 

P o t e n t i d l  r e s e r v o i  r sandooaies dere 
examined and sampled l a t e r a l l y  i n  an 

assessr~ient o t  r e s e r v o i  r crldrdc t e r i  s t i c s  
i n c l  u d i  ny p o r o s i t y  , perrneabi 1 i t y  , 
d i d g e n e t i c  n i  s t o r y ,  y r o ~ ~ l e t r y ,  s i ze ,  and 
ueposi t i o n a l  env i  ronment. 

TI11 s  t rave rse  ( p l  . ( 4 )  was niedsured i n  
secs. 2s dncl L O ,  T. 3 ! r e ,  K. 26 E., where 
the  Kerni k Sdnds tone ~~lernoer o t  t ne  Konga~u  t 
Formation c rops  o u t  a long  d conspicuous 
H O J ~ ~ C K  i n  Ignek Ja1:ey. ltie sandstone 
was sampled t o r  po ros i  t y  dnd periaeabi 1  i t y  
ue te rm ind t i ons  a t  i n t e r v a l s  o t  175 t o  
oLS tt. Tile sanustone i s  a  su&ijrdywacke 
t y p i c a l l y  very  f i n e  t o  tsne-grdinea,  
~ ~ i e d i  UIII- t o  ddric-grdy wedther i  ny gray t o  
r e a d i  sn-bro~dn, we1 1  I nclurd ted, 
noncdlcareous, and lids a I I I ~ S S ~  ve, 
u locky -u~ea the r iny  Irdoi t ( t i  y. I d ) .  

The l e n g t h  o t  tne exposure i s  
app rox i~na te l y  D ,b2u tt. Otrler s in i i  1  a r  
sandoodles p resen t  nearby appear t o  be 
para1 l e l  and o f f s e t ,  sugyest iny  en echelon 
l i ~d r i ne -s t ra r i d l  i ne upper-s i ioretace dzposi  t s  
o r  u d r r i e r  udrs. 

Andlyses o t  13 sitq,:v l e s  I n i i l i d t e Q  d 

r d o j e  ~t i,orosi tj t r u l i  d.d td 11.9 percen t  
drid u f  p e r ~ n e a o i l i  t y  f ro12 u . u l  t o  2iJ 
1111 l l  i d a r c i e s .  

Pa leon to log i c  determinations t r o ~ i l  
sdrilpl es o f  rlruds tone aoove arid de l ow t t ie  
sandbody ( l o c s .  15 and 1 7 )  i n d i c a t e  t h d t  
t h e  u n i  t i s E d r l y  Cretac2ous ( ideocot~ii an) 
i n  dye. 

r n i s  4 ,815- t t  t r dve rse  1 I )  i s  
w i t h i n  an appdre1:tly cont inuous sdndstone 
un i  t o f  t he  h a y a v d r ~ ~ r k t o ~  F o r l l ~ a t i o n  i n  
sec. 3d ,  r. 5 J., ii. c l  t. Th is  sanustorle 
i s  t l n e - g r a i n e d  w i  t n  lenses o f  p o o r l y  
s o r t e u  peuole dnc coubl e  cony 1 otnera te. 
i i l  qn-anql e  crossoecls d re  co,:ll,ion ( t i  ys. il  
dnd 14  1. ~ o b a l e s  cons1 s t  u t  ir letdii lorpr~ic 
rocks,  g ray  c h e r t ,  ana qudr tz .  L o c a l l y  
the  u n i t  con ta ins  c d r ~ o n i z e d  reeds, ana 
one t r e e  l iiIib was ooservea ( t i g .  13). 



POST-EARLY TRIASSIC FORMATIONS O F  NORTHEASTERN ALASKA 

Figure 10. Kemik Sandstone Membrr  ( I ~ e t w e r n  arrows) of Kongakut Forma-  
tion in Ignek Valley. View t o  east. 

I n  14 samples analyzea, p o r o s i t y  SPOT SAMPLES 
ranged f rom 15.2 t o  Zu.8 pe rcen t  and 
p e r r n e d ~ i l i t y  f rom 2 . w  t o  32uu Sa~ilpl es were c o l  l e c t e d  f rom severa l  
m i l l i d a r c i e s .  spot  1 oca l  i t i e s  where ~neasu r i  ng 

s t r a t i  y r a p r ~ i c  sec t i ons  was i ~ ~ l p r a c t i c d l  
owing t o  poor exposure o r  ti111e 
1 i ~ n i  t a t i o n s .  Laoora tory  deter1171 nd t i  011s 

Figure 11. Sagavanirktok Fc~rmat ion  at stat ion 7 in Kavik traverse. Hammer 
rests o n  crossbedded zone.  View to  north.  



SPOT SAMPLES 

Figure 12 .  Sagavanirktok Formation at  station 8 in Kavik traverse. Two cross- 
bedded zones ( A  and C)  are separated by a parallel bedded zone (B). Cross- 
bedding indicates northward-flowing paleocurrents. 

froin these samples supplement data  de r i ved  LOCALITY 3 
trom s t r d t i  yrdpnic sect ions  and t raverses .  
L o c a l i t i e s  a r e  shown on p l a t e s  1 and 2. A s i n g l e  sample was c o l l e c t e d  i n  sec. 

1 7 ,  T. 6 N.,  R. 28 E . ,  from an i s o l a t e d  
exposure o f  sandstone from the  
Sdgavani rk tok  Formation i n  tFo  ~ : u f f  along 

Figure 13. Tree limb and reed imprints in Sagavanirktok Formation a t  station 9 
in Kavik traverse. This coarse-grained conglomeratic sandstone, which 
exhibits channel cut-and-fill and high concentration of terrestrial organic 
materials, suggests a high-energy, nearshore depositional environment. 



16 POST-EARLY 'TIlItlSSIV FOEthlA'I'IONS O F  AOKTHEAS'I'ERN ALASKA 

t h e  r i g h t  bank o f  K a t a k t u r u ~  K lve r .  T n i s  
sdnastone i s  ldmindted,  pebbly,  and very 
t i n e  t o  coarse-gra ined and c o n t a i n s  coa l  
tragrnents, caroonaceous deb r i  s, and 
cobo le-s ized sna le  r i p - u p  c l a s t s .  I t  i s  
moderate-orown (5YR3/4) on f r e s h  sur faces  
and wedtners t o  l i g h t - g r a y  ( r J7 ) .  A 
tnermal a1 t e r d t i o n  index o f  2- was 
ob ta ined  on v i s u a l  kerogen wnich c o n s i s t e d  
l d r j e l y  o f  a1 ga l  and arnorphous-sapropel 
ma te r i  a1 w i t h  sorne herbaceous and woody o r  
c o a l y  rna ter la l .  The sample t e s t e d  22.8 
pe rcen t  po ros i  t y  dna 6d3 ini 11 i a d r c i e s  
pert~ieabi 1 i t y  . 

I,O( iI,ITIES 1. 5, A N D  6 

Samples were c o l  1 ec ted  trorn th ree  
exposures o f  t he  Frank1 i n  B l u f f s  Mer~ber o f  
t he  Sagdvatli r k t o k  Format ion i n  t h e  o l  u f f s  
a lony  the  r i g h t  banks o f  two unnamed 
creeks  t r i b u t a r y  t o  Tdrfldydridk K i v e r  i n  
secs. 24 ana 36, T. 4 ti., K. L6 E. These 
exposures c o n s i s t  o f i n terbedded 
sandstone, shale, ana rit inor s i  1 t s t o n e  
( t i g .  14). Sandstone ranges froin very  
f i n e  t o  medium y r d i n e d  and i s  rnedium-gray 
(AS) o r  uark-ye1 1 owi sh-brown ( 1UYR4/2), 
c d l  careous, dnd cross- laminated.  
Sandstone, i n  beds f rom Z t o  b inches 
t i l i c k ,  grades upward t o  shale, which i s  
o l i v e - g r a y  (5Y4/1) and i n  1- t o  b- inch  
oeds. S i l  t s t o n e  i s  dark-gray ( N J )  and i s  
p resen t  i n  1 - inch  beds. Organic carbon i n  
8 sa~eples ranged t rom 1 . ~ 8  t o  1 . 6 ~  
percent .  Thermal a l t e r a t i o n  i n d i c e s  o f  1+ 
t o  2+ were oo ta ined  trorn the  same 
6 samples on v i s u a l  kerogen, which 
c o n s i s t e d  o f  aoundant heroaceous i n a t e r i d l  
w i t n  coimnon woody and sonie c o a l y  
~ n a t e r i  a1 s. Two sandstone samples f rom 
l o c a t i o n  4 had p o r o s i t i e s  o f  0.4 and 3.1 
pe rcen t  and p e r m e a o i l i t i e s  o f  <0.01 and 
0 . ~ 4  mi1 1 i ad rcy .  Fordmini  f e r a l  s tudy o f  
8 samples was i nde te rm ina te  o f  age o r  
deposi ti onal env i  roninent, b u t  
p a l y n o l o g i c a l  exalninat ion o f  8 samples 
i nd i  ca ted  deposi ti on i n a nonmari ne 
env i  ron~nent  d u r i n g  T e r t i a r y  tirne. 

LOCALITY 7 

Tnree samples were c o l l e c t e d  f rom t h e  
Schraaer B l u f f  Format ion on t h e  r i g h t  bank 
o f  Kataicturuk K i v e r  i n  sec. 26, T. 4 N:, 
K. 27 E. The rock  exposed here  i s  
ldmina t e d  01 i ve -b lack  (SY2/1) sha le  which 
clas a f e t i d  odor. S u l t u r  d u s t  i s  p resen t  
d lony  ldminae ana on t h e  su r face  o f  t h e  
outcrop.  A sample sub jec ted  t o  
geochemical a n a l y s i s  c o n t a i  nea 3.9 pe rcen t  
o rgan ic  carbon w i t h  a tnerrnal a1 t e r a t i o n  
index o f  3 t o  3+ on v i s u a l  kerogen, wnich 
was predominant ly  amorphous w i t h  common 
heroaceous and some woody m a t e r i a l .  A 
sainpl e submi t t e d  t o r  to r i l i i i i n i  f e r a l  s tudy 
was Darren, b u t  p a l y n o l  o g i c a l  examinat ion  
o f  another  sarnyle i nd icd  t e d  d e p o s i t i o n  i n  
d mar ine environment d u r i  ng Campanian 
ti me. 

LOCALITIES I 1  A N D  1 2  

Sdmples were c o l l e c t e d  t rom t h e  
Frank 1 i n  U l u f f s  lrle~nber o t t h e  
Saydvani r k t o k  Fornia ti on t rom 2 exposures 
I n  the b l u f f  d lonq  the  l e f t  bank o f  Kav ik  
d i v e r  i n  secs. 17 and LU, T. 3 N., 
It. 22 ti. Exposed d r e  d a r ~ - g r a y  (N3) 
ca roondceou~  mudstones and 
1 i gnt -orodn i  sh-yrdy (SYKo/l)  cony 1 oi l ierat i  c 
f i ne t o  rueai urll sandstones. Two tnuds tone 
samples con ta ined  6 .50  and b.bd percen t  
o rgan ic  carbon; thermal d l t e r a t i o n  i n d i c e s  
were L- t o  2 on v i s u a l  kerogen, which was 
l a r g e l y  nerDaceous w i t n  some woody and 
c o a l y  m a t e r i a l .  I n  3 sanastone samples 
p o r o s i t y  ranged t rom 11.6 t o  16.2 pe rcen t  
and perrneabil i t y  t rom 2,U7 t o  1 6 2 . ~ 0  
mi 11 i d a r c i e s .  Two fo ram in i  t e r a l  samples 
were oarren,  b u t  pa l yno loy  i c a l  exdminat ion  
ot  L o t h e r  sdmples i n d i c a t e d  d e p o s l t i o n  i n  
a prooaol  e noninari ne env i  ron~iren t cluri  ng 
T e r t l d r y  time. 

LOCALITY 11 

Lamp l es were c o l  1 ec t e d  t rom an 
exQosure o t  t h e  Seabee Format ion a long  the  
r i y h t  bank o t  Ignek Creek i n  t h e  south 
s i d e  o t  Red h i l l  i n  sec. 24, T, 3 N., t?. 
L4 ti. A ~ o u t  1U pe rcen t  o f  t h e  exposed 
rock  i s  laminated,  s l i g h t l y  calcareous,  



SPOT SAMPLES 

Figure I d .  Franklin Bluffs Member of  Sagavanirktoli Formation a t  locality 4.  
View to southeast .  

l i ght-gray (N7), very  f i n e  sandstone; t i le  
r e ~ n a i n i n g  9u pe rcen t  o f  exposed rock  i s  
nackly,  01 i ve -b lack  (bY2/1), calcareous 
 nui its tone. A inuds tone sa111pl e  t e s t e d  
yeochelilicdl l y  conta ined b percent  
organ ic  caruorl; t he  t i ier~; id l  d l  t e r d t i o n  
inaex o f  v i s u a l  kerogen, which was l a r g e l y  
ar~ioryhous w i t h  some llerbaceous radter ia l  , 
was 2- t o  2. A s i n g l e  sandstone s d ~ i ~ p l e  
t e s t e d  6.6 percent  p o r o s i t y  and U.Lb 
rrii 11 i darcy perlneabi 1  i t y  . Forani ini  f e r a l  
exdcil ination o f  1 s a r ~ ~ p l e  i n d i c a t e d  
d e p o s i t i o n  i n  d marginal  -mari ne t o  
i nner-ner i  t i c  environment, p rooao ly  au r iny  
Cretdceous t ime, whereds pa lyno log  i c a l  
i n v e s t i g a t i o n  o f  another sainpl e  i na ica ted  
ueposi t i o n  i n  d i ~ i a r i n e  environment d u r i n g  
Campanian ti ine. 

LOCALITY 1 7  

Samples were c o l l e c t e d  from the  
p e ~ ~ l e  sna le  ineinber o f  t h e  Kongdkut 
Format ion i n  sec. 26, T. 5 i\l., R. 2b E., 
2uu f t  south o f  s t a t i o n  7 i n  t n e  Ignek 
Va l l ey  t raverse.  Here tne  peoble shale i s  
gray isn-b lack  ( f J 2 ) ,  noncalcareous, crumbly 
muastone. Ana lys i s  o f  tordmi n i  f e r a  i n  
1 sample i n d i c a t e s  d e p o s i t i o n  i n  a  
~ n i  ad1 e -ne r i  t i c  t o  upper-oa tnya l  
env i  ronrnent d u r i n g  rieocolnian ti ine; a  

s i n g l e  p a l y n o l o y i c a l  sainple was ba r ren  o f  
p l  ayno~iiorphs. One geocherni c a l  sampl e  
conta ined 4.77 percent  organ ic  carbon w i t h  
d thermal a l t e r a t i o n  index o f  L+ t o  3- on 
v i s u a l  kerogen tna t was 1  a r g e l y  amorphous 
~ ( i t n  some h e r ~ d c e o u s  and minor woody 
r i ld ter ia l .  

LOCALITY 19 

Samples were c o l  1  ec ted  from outcrops 
o f  t h e  Tuktu Format ion near t n e  c r e s t  o f  
k ingak t i i l l  i n  sec. 3U, T. 3 ti., R. 32 E. 
U ~ s e r v e d  a t  t n i  s  l o c a l  i ty  were dam-gray 
( N 3 )  s i l t s t o n e  and sna le  t n a t  weather t o  a  
r u s t  c o l o r  and dam-gray  (N3) very  f i n e  t o  
t i n e  sandstone. Une sample con ta ined  0.42 
percent  organ ic  carbon had a  the r~dd l  
a l t e r a t i o n  index o f  3 t o  3+ on v i s u a l  
uerogen, wnich was l a r g e l y  nerbaceous w i t h  
sorne amorphous and m i  no r  woody ina ter i  d l  . 
Two sandstone sarnples t e s t e d  3 . 5  all6 4.11 
percent  p o r o s i t y  and u . U l  and U.dZ 
rni 1 1 i aarcy perilleaoi l i ty . A 
p a l e o n t o l o g i c a l  sample was barren.  

LOCALITY 20 

Sainpl es were c o l  1  ec t e d  f rorn an 
exposure o f  t he  K o n g a K ~ t  F o r t ~ ~ a t i o n  i n  a  
c l i f f  a long the  l e f t  Dank o f  Canning R i v e r  
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i n  sec. 31, T. 2 N., R. 24 E. ( f i g .  15). 
The predominant 1 i tho1 ogy i n  t h i  s exposure 
i s massive, noncal careous, dark- t o  
medium-gray (W3 t o  N5), very f i n e  
sandstone which i s  l o c a l l y  pebbly o r  
cobbly; ii~uch less  abundant i s  dark-gray 
(N3) t o  o l  i ve-gray (5Y3/2) noncal careous 
s i  1 t y  shale w i t h  t l  at tened dark-gray (N3) 
calcareous pods i n  layers.  Two shale 
samples contained 1.31 and 2.90 percent 
organic carbon and had thermal a l t e r a t i o n  
ind ices  o f  2 t o  2+ on v isua l  kerogen t h a t  
W ~ S  1 arge ly  dmorphou~ o r  herbaceous. 
Tnree sandstone samples tes ted  U.7 t o  3.2 
percent po ros i t y  and cU.31 t o  U.02 
m i  11 i darcy per~neabi 1 i ty  . Foramini f e r a l  
study o f  2 samples ind ica tes  depos i t ion i n  
a m i  dd le-ner i  t i c  t o  upper-bathyal 
environment dur ing Neocomian time, and 
palynol  og ica l  exaini na t ion  o f  1 sample 
i nd i ca tes  marine deposi ti on i n  Ear l y  
Cretaceous tirne. 

LOCALITY 22 

Samples were c o l l e c t e d  from a small 
exposure o f  mudstone o f  the Sagavani r k t ok  
Formation i n  tne b l u f f  a long the l e f t  bank 
o f  Jago River  i n  sec. 27, T. 7 N., 
R. 35 E. The mudstone i s  dusty 

ye1 1 owi sh-~rown (1UYR2/2), 1 ami na ted, 
poor l y  i ndurated, and hackly. Two sampl es 
contained 2.24 and 2.30 percent  organic 
carbon and had thermal a1 t e r a t i o n  ind ices  
on v i sua l  kerogen, which was 1 arge ly  
amorphous and woody mater i  a1 , o f  1+ t o  2-. 
Two foramin i fera1 samples were barren, bu t  
2 pa lyno log ica l  samples i nd i ca ted  
depos i t ion i n  a marine envi  ronrnent dur ing 
Eocene ti rne. 

PETROGRAPHY 

A l l  16 samples c o l l e c t e d  f o r  po ros i t y  
and permeabi 1 i t y  t e s t i n g  were exami ned 
pet rographica l ly .  Thei r  s t r a t i g r a p h i c  
d i s t r i b u t i o n  was as to l lows :  2 from tne 
Shublik Formation, 4 from the Kingak 
Shale, 2u from the Konyakut Formation, 2 
from the Tuktu Formation, 14 from the 
ivloose Channel Formation, 1 from tne Seaoee 
Formation, 8 from the Pr ince Creek and 
Scnrader 81 u f f  Formations 
undi t f e ren t i a t ed ,  5 from the Schrader 
B l u f f  Formation, and 20 from the 
Sagavani r k t ok  Formation. 

tloth samples from the  Shubl ik 
F o r ~ ~ ~ d t i o n  a re  s i l t y  t o  very f i n e  sandy 
l imestone i n  which s i l t  and sand are 

Figure 15. Massive sandstone o f  Kongakut Formation exposed at locality 20.  
View to  northwest. 



PETROGRAPHY 19 

predoini n d n t l y  qua r t z  and caroonate i s  
v a r i a o l y  ~ n i c r i t i c  and microspar ry  o r  
pseudosparr j .  S i l i c a t e  c l d s t s  tend t o  De 
aoundant I n  spar ry  areas and riiucn r a r e r  i n  
m i c r i t i c  dreds; t h i s  suggests t n a t  t ne  
sediment was o i o t u r o a t e d  p r i o r  t o  l i t n i -  
t i c d t i o n .  A tew t i s h  bones and ech i r io id  
p l a t e s  were observed i n  tnese sa~nples. 

The 4 saroples t rom the  Kingak Shale 
c o n s i s t  o f  b l o t u r o a t e d  m ix tu res  of 
s i  1 t s tone  and dark-orown mudstone. S i l t  
y r a i n s  a r e  ina in ly  qudrtz.  F ine-gra ined 
cdrbonate cement i s  conunon i n  the  
s i l t s t o n e s ,  and tne  mudstones a r e  a t  l e a s t  
l o c a l l y  r a i c r i  t i c .  

The remaining 7U samples f rom t h e  
KongdKut, Tuktu, P r i n c e  Creek, Schrader 
d l  u t t ,  14oose Channel, and Sagavanirktok 
Fo r~na t iuns  a r e  a l l  li t n i c  sandstone i n  
w h i m  quar t z  and rock tragments a r e  the 
p r ~  n c i  pa l  f rdmework components. Small 
a~nounts o t  f e l d s p a r  and minor mica a re  
a l s o  present  i n  most o f  these samples. 
C l a s t s  range t rom very  f i n e  t o  very coarse 
sdnd grdde, b u t  i n d i v i d u a l  samples a re  
g e n e r a l l y  we1 1 Sorted. doundness ranges 
froin suoangular t o  rounded w i t h  no obvious 
r e l a t i o n s h i p  t o  c l a s t  type. 

y u a r t z  c l  a s t s  a r e  predominant ly  
monocrystdl 1 ine .  Smal l e r  qua r t z  c l a s t s  
snow s t r a i 9 1 i t  t o  s l i g h t l y  undu la tory  
e x t i n c t ]  on, iqnereds l d r h r r  q ~ t d r t z  c l d s t s  
(some o t  which a i s + l a y  cnosaic s t r u c t u r e  o r  
tioehrn 1 arnel 1 ae ) commonly show moderate t o  
marked undu la to ry  e x t i n c t i o n .  A few 
sch is tose  p o l y c r y s t a l l  i n e  q u a r t z  c l a s t s  
were observed i n  sorne samples, and c h e r t  
i s  common i n  many samples. 

ROCK fragments a r e  predonl inant ly  
in ic rogranu lar  and a r e  most commonly 
1ne1 anoc rd t i c ,  o u t  l eucoc ra t i c  g r a i n s  t h a t  
would be taken f o r  c h e r t  except  f o r  t h e  
presence o f  rnicrophenocrysts a r e  comlnon i n  
inany samples. Kecognizable v o l c a n i c  and 
sedimentary rock  trayments a r e  n o t  
uncomrilon i n  these samples , b u t  me tamorphi c  
rock  fragments a r e  rare .  

P lag ioc lase  i s  more common than 
K- te ldspar  i n  t h e  samples, and t o t a l  
f e l d s p a r  does n o t  exceed l u  percent  i n  any 
o f  the  samples. A tew t e l d s p a r  c l a s t s  
nave oeen s l i g h t l y  t o  r~ ioaera te ly  
~ d o l  i n i  t i z e d  o r  s l  l g h t l y  s e r i c i  t i z e d ,  b u t  
most t e l d s p a r  i s  f resh.  

muscovite i s  t he  p r i n c i p a l  mica i n  
1110s t samples. t3rown o i o t i t e  i s  a l s o  
comrnon i n  the  samples and i s  more abundant 
than muscovi te i n  some samples. i ) e t r i  ta1  
c h l  o r i  t e  was ouserved i n  snial 1 an~ounts i n 
a few samples. To ta l  mica does n o t  exceed 
3 percent  i n  any of t he  sdnples. 

A l l  these rocks  have been t i g h t l y  
compacted; micas a re  commonly c r i n k l e d ,  
and rock  fragments have comnionlj been 
d u c t i  1 l y  aeformed. Some d u c t i l e  g r a i n  
deformat ion  has proceeaed so t a r  as t o  
produce pseudomatrix, which i s  abundant i n  
some o f  t h e  samples. Ahatever 
i nte rg ranu l  a r  space may have remained 
a f t e r  compaction was f i l l e d  w i t h  cements, 
dnd present  i n t e r g r a n u l a r  p o r o s i t y  i s  o f  
secondary o r i g i n .  Auth igen ic  c l a y ,  
quartz,  i r o n  oxide,  and caroondte a r e  t h e  
p r i n c i p a l  i n t e r g r a n u l a r  cements i n  these 
sdinpl es , and mi no r  ainounts o f  p y r i t e  , 
au tn igen ic  ~ a o l  i n i  te ,  and z e o l i t e  a r e  
present  as cements i n  a few samples. 
q u a r t z  cement i s  p resen t  as s y n t a x i a l  
overgrowths on quar t z  c l a s t s ,  and 
overgrowths have commonly produced a 
~nosa ic  o t  i n t e r l o c k i n g  quar t z  g r a i n s  
wherever severa l  q u a r t z  c l a s t s  a r e  i n  
contac t .  Format ion o f  au th igen ic  c l a y  and 
q u a r t z  cement seems t o  have occur red 
penecontemporaneously and p r i o r  t o  any 
carbonate cementa ti on. Auth igen ic  
kao l  i n i  te ,  which occurs i n  v e r ~ n i c u l a r  
stacks, and z e o l i t e  a r e  present  o n l y  as 
t i  11s i n  secondary pores and so a re  t h e  
youngest cements observed i n  any sample. 

I n t e r g r a n u l a r  p o r o s i t y  was observed 
i n  1 7  o f  t he  7U sandstone samples; 
poros i  ty i s  much b e t t e r  developed i n  
coa rse r  than i n  f i n e r  sa~nples. The 
maximum i n t e r g r a n u l  a r  p o r o s i t y  observed 
was 16 percen t  i n  a sample f rom t h e  
Schrader I31 u f f  Formation. Inhomogenei t y  
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o t  pdc i i ng ,  colnmonness o f  e longate  pores 
o r  ove rs i zed  pores w i  t t l  " t l o a t i n y "  y rd ins ,  
ev i dent  p d r t i a l  d i s s o l u t i o n  and 
noneycoinoi ny o t  cernen ts ,  and broken and 
cor roded c l  a s t s  i n  porous samples i n d i c a t e  
t n a t  p o r o s i t y  i s  secondary and torsled by 
c l i s s o l u t i o n  o f  cenlent, espec ia l  l y  
cdrbonate, w h i l e  t ne  rocks  were b u r i e d  a t  
corlslcleraule a e p t l ~ .  I t  i s  l i i t e l y  , then, 
t t l a t  tnese SdndStOneS c o n t a i n  s i  gn i  f i c a n t  
p o r o s i t y  a t  l e d s t  l o c d l l y  i n  t h e  
suosurface and have good p o t e n t i a l  as 
p e t r o l  eu~n r e s e r v o i r s .  

RESERVOIR CHARACTERISTICS 

RESERVOIR GEOMETRY AND SIZE 

P o t e n t i a l  r e s e r v o i  r s  i n  t t r i  s ared 
w i l l  p robao ly  be t l lainly t d b u l a r  oodies 
depos i ted  as beacnes, upper and r:i iadle 
shoreface depos i ts ,  and o t t s h o r e  oa rs  t h a t  
r e s u l t  f r o i ~ l  c l a s t i c  d e p o s i t i o n  a long 
l i n e a r  s n o r e l i n e s  ( S e l l e y ,  1910). I n  sucn 
t a b u l a r  oodies t h e  w i d t h  co~nrnonly i s  50 t o  
1,uuu t imes the t h l c ~ n e s s  ( r ( ryn ine ,  A%/). 

txposel l  l a r g e  t a b u l a r  sandbodies i n  
I ia rsh  Creeir a n t i c l  i n e  suyyest  t h a t  s i ~ ~ l i l a r  
sandbodies e x i s t  i n  t n e  subsurface. 
I n d i v i d u a l  sandboaies wnicn ex tend t o r  
thousands o t  t e e t  p a r a l l e l  t o  t h e  d x i s  o f  
t h e  t o l d  can be observed i n  Marsh Creek 
a n t i c l  ine.  These l a r g e l y  unconso l ida ted 
depos i t s  a r e  prooab ly  P i  iocene t o  
P le i s tocene  i n  age; however, t hey  probao ly  
r e t l e c t  t ne  o r i e n t a t i o n ,  s i ze ,  and 
geometry o t  ~vliocene sandvodies i n  t he  
suosurtace. I n  pre-l- l i  ocene rocks  p r i  sins 
o r  s h o e s t r i n g  sanaboai es may occur 
where streams en te red  t h e  mar ine 
environment, o u t  these types shou ld  
decrease i n  nulnoer as e x t r d p o l a t i o n s  a re  
c a r r i e d  northward, f a r t n e r  and f a r t n e r  
f rom t h e  source te r rane.  

RESERVOIR QUALITY 

Seventy-s ix  samples were ana lyzed t o r  
p o r o s i t y  and perrneaui 1 i ty ( see Tab1 e IV) .  
The p o r o s i t i e s  ranged t rom u.4 t o  2L.8 
percent. Tne samples can be d i v i d e d  i n t o  
two yroups: ( 1 )  samples c o l l e c t e d  near 

t l i e  Sad1 e roch i  t Irlouritdi ns have 
cons1 s t e n t l y  low p o r o s i t y  dnd perrneaoil i t y  
(average po ros i  t y  4. / pe rcen t  ancl average 
permea b i  1 i t y  12.4 m i l l i d a r c i e s ) ;  
( 2 )  s a i i l ~ l e s  c o l  l e c t e d  aoout  15 m i l e s  
w e s t  o f  t h e  u p l i f t  had higher 
vd l  ues ( l o .  /d  percen t  averdge po ros i  t y  and 
4 3 6 . 9 ~  ini 11 l d d r c i e s  average peri:redoi 1 i t y  ) . 

HYDROCARBON SOURCE ROCKS 

A t o t a l  o t  81 samples were processed 
f o r  C 1 5 +  s o x h l e t  e x t r a c t i o n  ana 
aeasptidl t e n i  ny, v i  sual  Keroyen assessrhent, 
ttrerrnal a1 t e r a t i o n  index,  and gas 
c n r o ~ ; ~ d t o j r a p ~ ~ i c  dna I y s i s .  Table I 1  
presents  o rgdn ic  carbon con ten ts  and 
v i s u a l  Keroyen aata,  and Table I 1 1  
presents  tne  r e s u l  t s  o f  C15+ e x t r a c t i o n .  
r*lany o t  t n e  samples c o n t d i n  laore than 3Uu 
p a r t s  per  l r l i  ll i o n  ( ppm) hydrocarbons, t h e  
generdl  l y  accepted t t l r esho l  d l e v e l  f o r  a 
p e t r o l  eurn source rock.  T o t a l  e x t r a c t s  
ranged tr01il luZ t o  L1,144 pprn and averaged 
l,/fiJ ppln. Tota l  h ~ d r o c d r ~ o n s  ranged t r o l  I 

ci t o  l u , 9 6 5  ppi!l dlld averaged uu2 p p i .  
~ n a l y s i s  o r  the rlydrocaroons snows aoout  
an even sp l  i t oetween pd ra f  t i n-naphthene 
and droindt ic  c o n s t i  tuents.  Organic carbon 
ranged t rom u.42 t o  12.41 pe rcen t  and 
dveraged 3.u7 gercent .  Tne e x t r a c t s  and 
t o t d l  orgar l ic  carbon c o n t e n t  averages a re  
i ~ n p r e s s i v e  source-rock va lues  and colrlpare 
tavo rdu l y  w i  t n  some o t  t he  ri ldjor 
o i  1 -produci  ng oasi  ns i n  t ne  wor ld.  

The exce l  l e n t  ~ r l i x  o f  preaominant and 
seconddry kerOgen c o n s t i  t u e n t s  p resen t  i n  
t h e  samples supports t ne  concept  t h a t  
these source rocks  have t h e  a b i l i t y  t o  
generate bo th  1 i q u i d  and gaseous 
nydrocdrbons. A~i~orphous-sapropel and 
herDaceous types  ( 1 i q u i  d hydrocarborl  
p recu rso rs )  a re  espec ia l  l y  abundant i n  t h e  
Seabee Format ion i n  t h e  Jago R i v e r  
~ t r d t i y r a p h l ~  sec t ion ,  o u t  they  a r e  a l s o  
p resen t  a t  severa l  o t n e r  w i d e l y  separa ted 
l o c a t i o n s  and a t  d i f f e r e n t  s t r a t i g r a p h i c  
pos i  t i ons .  Therrnal a1 t e r a t i o n  index ( T A I  ) 
l e v e l s  range trorn immature ( 1 )  i n  t h e  
Fluwok itlember o f  t h e  Sagavanirktok 
Formdt ion i n  t h e  C a r t e r  Creek 
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s t r a t i g r a p h i c  s e c t i o n  t o  s l i g h t l y  over 
m t u r e  (4-1  i n  the  K o n g a ~ u t  For r~ ia t ion  i n  
the  Sadlerochi  t R ive r  s t r a t i  g raph ic  
sec t ion ;  nowever, rnost samples range t rom 
L t o  3 and are, t he re fo re ,  w i t h i n  tne 
y e n e r a l l y  accepted [nature range f o r  
hydrocarbon genera t i  on. 

bas chromatograms o t  s a t u r a t e  
( p a r a f f  i n-naphthene) hydrocarbon t r a c t i o n s  
to1  low Taole 111. The chroinatograins show 
c o r r o b o r a t i v e  evidence o f  a general l y  
mature s u i t e  o f  source rocks  as suggested 
by the thermal a1 t e r a t i o n  index values. 
Saiiiples f rom the  Nuwok Plember o f  the  
Sagavani r k t o ~  Format ion show t h e  d e f i n i t e  
odd-carbon predominance t h a t  i s a pr imary  
c r i t e r i o n  of  i m n a t u r i t y ,  o u t  most samples 
ao n o t  show such odd-carbon predominance 
and a re  thereby snown t o  be mature. 

The data  show c o n c l u s i v e l y  t h a t  good 
t o  e x c e l l e n t  q u a l i t y  mature source rocks  
e x i s t  i n  the  d i l l i a m  0. Douglas A r c t i c  
d i  l d l i  f e  Range. Furthermore, i t  i s  h i g h l y  
prooaole t h a t  the  s a m  source rock  
to rmat ions  o r  t h e i r  equ iva len ts  c o u l d  have 
generated i ~ y  drocarrons i n  t h e  o f f  shore 
area n o r t h  o f  t t ie  Range o r  t h a t  
hydrocdrbons generated w i t h i n  t n e  Range 
c o u l d  have m ig ra ted  t o  h i g h  s t r u c t u r a l  
p o s i t i o n s  bo th  onshore and o f fshore .  

CONCLUSION 

The j u x t a p o s i  ti on o f  1 a t e r a l  l y  
ex tens i ve  p o t e n t i a l  r e s e r v o i r  sandstone 
u n i t s  w i t h  o rgan ic - r i ch ,  mature source 
rocks  i n d i c a t e s  e x c e l l e n t  p o t e n t i a l  f o r  
conunerci a1 hydrocarbon d i  scovery i n  the  
oas ins  o f  the A r c t i c  Coastal P l a i n  i n  
nor theas te rn  Alaska and ad jacent  o f f sho re  
areas. 
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22 Tab1 e I. --SAdPLE NUMBERS CROSS REFEKENCEU TO MAP LOCALITY ArJD STKATI(iRAPH1C UNIT 

Map l o c a l i t i e s  1-21 shown on p l a t e  1; l o c a l i t i e s  22-25 shown on p l a t e  2. 

L e t t e r s  des ignate sample c o l l e c t o r :  68, Bolrn; I? ,  Palmer; WL, L y l e  

Local i t y  Sample S t r a t i g r a p h i c  U n i t  

No. Nos. Forma ti on Member 

1 --- 78- t o  96-WL-79 Sagavani r k t o k  Nuwok 

2 --- 97- t o  99-WL-79 do. Sagwon 

3 --- 48-Gtl- 7 9 do. - - - 
4 --- 119- t o  142-GB-79 do. Frank1 i n  B l  u f  f s 

5 --- 143- t o  148-G6-79 do. do. 

6 --- 149- t o  154-bd-79 do. do. 

7 --- 155- t o  151-GB-I9 Schrader B l u f f  --- 
8 --- 23- t o  47-b6-79 do. Sen t ine l  Hi  11 

5J- t o  61-bb-79 do. do. 

g --- 62- t o  8U-bB-79 K i  ngak --- 
l u  --- 11- t o  25-WL-I9 Sagavani r k t o k  --- 
11 --- 7- t o  lu-WL-79 do. F r a n k l i n  B l u f f s  

1L --- 1- t o  6-WL-79 do. do. 

13 --- 5- t o  15-IP-79 v r i  nce Creek/ 

Schrader t3l u f  t --- 
5- t o  LL-GB-79 do. - - - 

14 --- 49- t o  52-bB-79 Seabee --- 
15 --- 16- t o  18-IP-79 kongakut Kern1 k 

19- t o  L1-IP-79 do. Clay shale 

26- t o  28-WL-79 do. do. 

16 --- 22- t o  25- IP-79 do. Kerni k 

b8A, bYA, 7U- t o  77-WL-79 do. do. 

11 --- Lb- t o  28-IP-79 do. Pebble shale 

18 --- 33- t o  54-WL-79 Shubl i k --- 
55- t o  69-WL-79 Kongakut --- 

19 --- LY- t o  32-WL-79 Tuktu -- - 
L3 --- 1- t o  4 4 8 - 7 9  Kongakut Kellii k 

1- t o  4-IP-79 do. do. 

L1 --- 12L-GB-79 do. do. 

123- t o  128-68-79 do. Pebble shale 

2L --- 97- t o  1U2-GB-79 Sagavani r k t o k  --- 
23 --- 81- t o  96-GB-79 Seabee - - - 
L4 --- l u 3 -  t o  121-GB-79 Moose Channel --- 
LS --- JU- t o  59-IP-79 Moose Channel --- 





Tdolt! I I . - -S~~CIAKY UF UKLHIJIC C ~ K ~ j u r i  LUriTEiiT AN0 VISUAL KEKc)b tk  OATA--continued 

-- 
Uryan ic  Tnerriial 

Loc . Sd~npl e carbon d l  t e r a t i o n  V i  sud l  Keroyerl da ta- -  Type o t  o rgan ic  m a t t e r  
140. 140. ( p e r c e n t )  i ndex  ( T A I )  Ind igenous kerogen Reworked Keroyen T o t a l  kerogen 

F r d n k l  i n  B l u f f s  r4e1noer 

H-W ;C;Um 
ti-d;C;- 
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Table 11.--SUMMARY OF ORGANIC CARBON CONTENT AND VISUAL KEROGEN DATA--continued 

Organlc Thermal 
Loc . Sampl e carbon a1 t e r a t i o n  Visual kerogen data--Type o f  organic matter  
No. No. (percent)  index (TAI )  Tndi genous kerogen Reworked kerogen Total  kerogen 

- -- - - - - - --- - - - 

Kemi k Sandstone Member 

17 26-IP-79 4.77 2+ t o  3- - Am;H;W Am;H;W 

Clav shale member 

KINGAK SHALE 



N 
x 

Table 11.--SUMMARY OF ORGANIC CARBON CONTENT AND VISUAL KEROGEN DATA--continued 

LOC . Sampl e c a r ~ o n  a1 t e r a t i  on Visual kerogen data--Type o f  organic  mat te r  
No. No. ( pe rcen t )  index (TAI )  I n a i  genous kerogen Reworked kerogen To ta l  kerogen 

SHUBL I K  FORMATION 



Table 111.--GEOCHEMICAL ANALYSES OF C15+ EXTKACTED MATERIAL IN  ROCK 

[A1 1 values i n  p a r t s  per  mi 11 ion. rJSO's n i  t rog rn -su l  fur-oxygen de r i va t i ves .  Determinat ions by tieochem 
Laborator ies, Inc., Houston, Texas. L o c a l i t i e s  1-19 shown on p l a t e  1; l o c a l i t i e s  2u-23 shown on p l a t e  2. Gas 
cnromatograms o f  tnese samples f o l l  ow t a b l e  V I  I 

To t a  1 Hydrocarbons (H 1 Nonhydrocarbons ( N )  
Los . Sampl e e x t r a c t  Yaraf f i n- Aro- To ta l  Sul-  Prec ip td .  E lu ted  Noneluted To ta l  
No. NO. (H+N) naphthene mat ic  f u r  aspha; tene NSO's NSO's 

SAGAVANIRKTOK FORMATION 

Nuwok Member 

F r a n ~ l  i n  B l u f f s  Member 
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Table 111.--GEOCHEMICAL ANALYSES OF C15+ EXTRACTED MATERIAL I N  ROCK--continued 

Total  Hydrocarbons (H) Nonhydrocarbons ( N 1 
Loc . Sampl e e x t r a c t  Paraf f i n- Aro- Totai  Sul- Preciptd.  E lu ted  doneluted T o t a r  

do. No. (H+N) naphthene matic f u r  asphal tene NSO's NSO' s 

Kemik Sandstone Member 

Clay shale member -- 

KINGAK SHALE 

SHUBLIK FORMATION 





GAS CHROMATOGRAMS OF SATURATE HYDROCARBON 

FRACTIONS PRESENTED I N  TABLE I 1 1  



















Sample N v n e r  luu-bn-79 



w WPHTHENES 

Sample Number 123-68-79 



WPHTHENES 
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Saqll M-I I 3  

W H T H I N E S  











23 S . v l r  M r  56-1s-79 

r 
Sample NwDer 3-YL-7) 
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I 

MPHIWEIIS 

S . W l c  M r  16-UL-79 

MPHTHENLS 













 determinations ~y Znel,~ical br beoloyical Lauordtories of A l d s ~ a ,  Inc. 
Loca l i t i e s  1-19 snown on p la te  1; l o c a l i t i e s  1 9 - ~ 3  shown on p l a t e  2 1  

dorizontal  
k t t e c t i v e  per~nedoi 1 i ty 

Local i  ty P ld te  Sampl e  porosi ty ( ~ i i l l i -  
iJo. i iO . ill0 . ( percent )  a a r c i e s )  

7 11-61-79 
12-AL-79 
13-rIL-19 
14-dL-79 
1s-dL-79 
lb-WL-79 
17-dL-73 
id-dL-7 9 
Zd-AL-/Y 
L l - r fL- /3  
LL-v~L- IY 
LA-dL-73 
L4-bfL-7Y 
LS- RL- I 3  

Frank1 i n  Bluffs ~YlemDer 

1400SE CHANNEL FORPIATION 



Tab1 e I V .  --POROSITY AN0 PEKirlEABILITY--conti nued 

Hori zontal  
E t f e c t i v e  pernlea~i  1 i t y  

Locdl i t y  P l a t e  Sampl e porosi ty  (inil l i -  
140 e iio . 140. ( percent I darc ies)  

I ~ O O S E  CHANNEL FOKI~IATIO~~--conti nued 

Undi f ferent ia ted  PKIrJCE CREEK and SCHKAUER t3LUFF FOKI~~ATIUI.IS 

SCHKAOER BLUFF FORMATION 
Sentinel H i  1 1  Member 

SEABEE FORMATION 

14 - - 49-G8-79 b.b  .Lb 

TUKTU FORMATION 



- 
Horizontal 

E f  t'ective peri~lea~i l i ty 
Local i ty Plate Samp 1 e porosity ( n i i l l i -  

N O .  No. No. -- .- ( percent) darcies) 

KONGAKUT FURMATION 
Kemi k Sandstone rdemoer 

KINGAK SHALE 

S H U d L I K  FORMATION 



Table V 

SUMIV1ARY OF FORAMINIFERAL AGE AElO ENVIRONMENT DATA 

[Determinat ions by Anderson, Warren & Associates, Inc., San Diego, Cal i f .  

Frequency symools used i n  f o s s i l  assemblages: R, ra re ;  F, frequent; 

C, common; A, abundant; FL, f l ood ]  

SAGAVANIRKTOK FORMATION 

L o c a l i t y  22 

98-Gu-79: No forami n i  f e r a  found. Coal (F) , megaspores ( R ) .  Brown1 sh-gray 

muddy f i ne-grai  ned sandstone. 

AGE : I nde termi  na t e  

ENVIRONMENT : Indetermi nate 

101-GB-79: No forarnini f e ra  found. P y r i t e  (R), coal  ( R )  , c a l c i  spheres? (R). 

Light-brownish-gray medium- t o  coarse-grained sandstone. 

AtiE : Indeterminate 

EPlVIRONMENT: Indeterminate 

Nuwok Member 

Local i t v  1 

79-UL-79: No fo ramin i fe ra  found. Ca lc i  sphaera? sp. ( R ) .  Gray f i n e -  t o  

medium-grained cher ty  sandstone. 

AGE : I nde termi na t e  

EtJVIRlINE~iENT: Indetermi nate 



Nuwok Member--continued 

Local i t y  1--cont i  nued 

83-WL-79: Elphidiurn? ustulatuin (R), p y r i t e  (C), coal  (F), feca l  pe l  l e t s  (F) ,  

p l a n t  debr is  (F).  Brownish-gray very f i n e  gra ined sandstone o r  s i l t s t o n e .  

AGE : P r o b a ~ l  e Neogene 

ENVIRONMENT: Marginal marine t o  i nne r  n e r i t i c  

8b-dL-79: Bul i m i  ne l  l a c u r t a  ( F )  , E l  ph i  d ie1 l a? brunnescens (F)  , E l  ph i  d i  um? 

ustu latum (F),  b l o ~ u l i n a  inaequa l is  (R), Nonion planatum (R) ,   onione el la sp. 

(R), t)uinqueloculina sp. (F) ,  p y r i t e  spneres ( A ) ,  p y r i t e  (F), coal  (K). 

Dark-gray very f i n e  gra ined p y r i t i c  sandstone. 

AGE : 14eogene ( probabl e Miocene ) 

EluVIKUtJlvlENT: Inner  t o  rnidal e n e r i  t i c  

89-WL-79: dul im ine l  l a  c u r t a  ( F ) ,  C ib ic ides  f l e t c h e r i  ( R ) ,  C. per luc idus  ( K ) ,  

E l p n i d i e l l a ?  brunnescens (F), E l  phidium? ustu latum ( R )  , Globul i n a  inaequal i s 

( K ) ,  Nonion planatum ( K ) ,  ~ u i n q u e l o c u l i n a  sp. (R), p y r i t e  ( R ) ,  coal  (F). 

bray very f i n e  grained sandstone. 

AGE : Neogene ( probabl e Miocene) 

ENV IRONiqENT: Inner  t o  m i  dd l  e n e r i  ti c 

92-WL-79: Angulogerina f luens  (F ) ,  C ib ic ides  per luc idus  (F )  , E l  p h i d i e l  l a ?  

brunnescens (C), Elphidiurn? ustu latum (F), Globul i n a  inaequa l i  s ( K ) ,  ~ y r o i d i n a  

cf. girardana (R), p y r i t e  (C), coal (F) ,  p y r i t e  s t i c k s  (C), c a l c i s ~ h a e r a ?  (R). 

Gray t i n e -  t o  medium-grained che r t y  sandstone. 

AGE : Neogene ( probable Miocene 

ENVIKONNENT: Inner  t o  iniddl e n e r i  t i c  



L o c a l i t v  1--continued 

95-JL-79: Angulogerina f luens  (A), Bul im ine la  c u r t a  (F),  C i  b i c i des  l oba tu lus  

(F),  C. per luc idus  ( F ) ,  C. f l e t c h e r i  ( R ) ,  Dental ina so lu ta  (R), E l p h i d i e l l a ?  

orunnescens ( c )  , Elphidium? ustu latum (F) ,  ~ y r o i d i n a  girardana (R), Lagena 

saccata ( R ) ,  Nonion plandtum (F), Quinquelocul ina akneriana (R) ,  Q .  cf. 

sphaera (F) ,  p y r i t e  (C), p y r i t e  s t i c k s  (C). Dark brown p y r i t i c  f ine-gra ined 

muddy sands tone. 

AGE : tieogene (probable Miocene) 

ENV IRONMENT: Inner  t o  middle n e r i  t i c  

F r a n k l i n  B l u f f s  Member 

L o c a l i t y  4 

130-Gf3-79: No fo ramin i fe ra  found, Megaspores ( F ) .  Brownish-gray f i n e -  t o  

medium-grained sandstone. 

AGE : Indeterminate 

EdV IRONMENT: I ndetermi na t e  

134-ti8-79: No fo ramin i fe ra  found. Coal (F),  p l a n t  debr is  (F),  megaspores 

(K ) .  Brown s i  1  tstone. 

AGE : I nde termi  na t e  

EkVIRONMENT: Indetermi nate 



F r a n k l i n  B l u f f s  Member--continued 

Local i t y  4--cont i  nued 

138-68-79: No fo ramin i fe ra  found. Megaspores (R) , p l a n t  debr is  (C), ve in  

c a l c i t e  (A). Brown f ine-gra ined sandstone. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

141-68-79: No fo ramin i fe ra  found. L i  ght-browni sh-gray sandy do1 omi t e ?  

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

L o c a l i t y  5 

144-68-79: No foramini fera found. Cenosphaera sp. (R). Dark-brown 

f ine-gra ined sandstone. 

AGE : Indeterminate 

ENVIRONMENT: Possib le marine 

147-68-79: No fo ramin i fe ra  found. P y r i t e  ( A ) ,  p y r i t e  spheres (C). 

Dark-orown p y r i t i c  f i n e -  t o  medium-grained sandstone. 

AGE : Indetermi na t e  

ENVIRONMENT: Indetermi na t e  



Frank1 i n  Bl uf f s Member--conti nued 

Local i t v  6 

15U-68-79: No foramini fe ra  found. Fecal p e l l e t s  ( C ) .  Dark-brown muddy 

f ine-gra ined  sandstone. 

AGE : Indetermi na te 
ElllVIRONirlENT: Indetermi na te  

153-ti8-79: No foraini ni f e r a  found. Fecal pel l e t s  ( F )  . Brown sandy s i  1 t s t o n e  

o r  sha le .  

AGE : Indeterminate  

ENVIRONMENT: Indeterminate  

Local i t v  11 

- 7  No foramini fe ra  found. Coal ( C ) .  Yellow-brown i ron - s t a ined  

f ine-gra ined  coa ly  sandstone. 

AGE : Indetermi na te  

E N V  IROiiMENT : Indetermi na t e  

Loca l i ty  1 2  

1-WL-79: No foramini fe ra  found. Coal (F) ,  f eca l  p e l l e t s  (F ) .  Dark-gray t o  
black sha le .  

AGE : Indetermi n a t e  

ENVIRONMENT: Indeterminate  



Saawon Member 

L o c a l i t y  2 

98-dL-79: No fo ramin i fe ra  found. Coal (F).  Orange-brown sandy shale. 

AGE : Indeterminate 

EdV IRONMENT Indeterminate 

MOOSE CHAiiNEL FOKMATIOi4 

Local i t y  24 

104-bB-79: No fo ramin i fe ra  found. Fecal p e l l e t s  (A). Dark-brown 

i ron -s ta ined  s i l t y  shale. 

AGE : I nde termi nd t e  

ENVIRONMENT: Indeterminate 

1~8-(3-79: do f o ram in i fe ra  found. Calcispheres? ( R ) .  Dark-orown 

i ron -s ta ined  muddy very f i n e  gra ined sandstone. 

AGE : Indeterminate 

ENV IRONNENT: Indetermi nate 

112-bti-79: No fo ramin i fe ra  found. Coal (A),  f eca l  p e l l e t s  (F).  Black 

carbonaceous shale. 

AGE : Indeterminate 

EPJVIHONMENT: Indetermi nate 



MOOSE CHANNEL FORMATION--continued 

L o c a l i t v  24--continued 

116-68-79: No f o ram in i f e ra  found. Dark-brown t o  b lack medium-grained che r t y  

muddy sandstone. 

AGE : Indetermi  na t e  

E)JVIRONtilEHT: Indeterminate 

1ZU-68-79: No fo ram in i f e ra  found. Coal ( K ) ,  f eca l  pe l  l e t s  (C). Uark-brown 

i ron-sta ined shale. 

AGE : I nde termi  na t e  

ENVIRONMENT: Indeterminate 

L o c a l i t y  25 

32-IP-79: ho fo ram in i f e ra  found. Vein c a l c i t e  ( A ) ,  f eca l  p e l l e t s  (R). 

Uark-brown s i l t s t o n e .  

AGE : Indeterminate 

ENVIHONP~ENT: Indeterminate 

36-IP-79: No fo ram in i f e ra  found. P y r i t e  (R), coal (R),  v e i n  c a l c i t e  (F).  

Dark-brown s i l t s t o n e .  

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

41-1P-79: No fo ram in i f e ra  found. Fecal p e l l e t s  ( K ) .  Dark-brown t o  b lack 

f i ne-grai  ned muddy sands tone. 

AGE : Indeterminate 

E~VIRONMENT: Indeterminate 



- 

MOOSE CHANNEL FORMATIOt4--continued 

L o c a l i t y  25--continued 

49-I?-79: Hyperammina sp. (R), Haplophragmoides sp. (R), fecal pe l  l e t s  (C) 

Dark-brown sandy s i  1 tst0tIe. 

AGE : Indetermi nate 

ENVIROAMENT: Possib le marginal marine t o  i nne r  n e r i t i c  

54-IP-79: No fo ramin i fe ra  found. Dark-orange-brown i ron -s ta ined  f i n e -  t o  

medium-grained sandstone. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

57-I?-79: No fo ramin i fe ra  found. Fecal pe l  l e t s  (F),  black c h e r t ?  pebble 

~ r e c c i a  (R). Black i ron -s ta ined  shale. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

Und i f f e ren t i a ted  PRINCE CREEK and SCHRADER BLUFF FORMATIONS 

L o c a l i t y  13 

7-GB-79: Arenaceous sp. (R) , feca l  pe l  1 e t s  (R). Dark-brown s i  l t y  shale. 

AGE : I nde termi na t e  

ENVIRONMENT: Possib le marine 



Und i f fe ren t ia ted  PRINCE CREEK and SCHRADER BLUFF FORdATIONS--continued 

Local i t y  13--conti nued 

17-GB-79: No fo ramin i fe ra  found. Brownish-gray very f i n e  grained sandstone 

o r  s i  1 tstone. 

AGE : Indeterminate 

ENV IRUNMENT: Indetermi nate 

19-68-79: No fo ramin i fe ra  found. Fecal pel  l e t s  (F).  t3rowni sh-gray 

i ron-s ta ined very f i n e  grained sandstone o r  s i l t s t o n e .  

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

21-68-79: Bathysi phon v i  t t a  ( R )  , Hippocrepina sp. (R) , coal ( R ) .  Brown sandy 

s i l  tstone. 

AGE : I ndetermi na t e  

ENVIRONMENT: Marginal marine t o  inner  n e r i t i c  

7-IP-79: No fo ramin i fe ra  found. Brown sanay shale. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

12-IP-79: Arenaceous spp. (K) . Brown i ron-sta ined muddy sandstone. 

AGE : Indeterminate 

ENVIRONMENT: Possio le marine 



SLHRADER BLUFF FOKMATIOCJ 

L o c a l i t y  7 

156-GB-79: No fo ramin i fe ra  found. P y r i t e  ( F ) .  Mot t led  dark-gray 

i ron -s ta ined  Pentoni t i c  shale. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

Sent inel  H i l l  Member 

L o c a l i t y  8 

25-GB-79: NO f o ramin i fe ra  found. Brown sandy s i l t s t o n e .  

AGE : Indeterminate 

ENV IROdMENT: Indetermi nate 

26-68-79: Arenaceous sp. (R) , Cycl ammi na 7 (R) , Hap1 ophragmoides cf .  

excavatus (F), feca l  pe l  l e t s  (C). Brown i ron -s ta ined  shale. 

AGE : Probable Paleogene 

ENVIRONMENT: Inner n e r i  t i c  

31-tid-79: liaplophragmoides c f .  excavatus (R), coal (F). Brownish-gray sandy 

shale. 

AGE : Indetermi nate 

EP~VIUUNPIEI~T: Marginal marine 

36-Lki-79: No forarn in i tera tound. Fecal p e l l e t s  (F). Brown s i l t s t o n e .  

AbE : Indetermi nate 

ENVIRONMENT: Indeterminate 



Sent inel  H i  11 Member--continued 

Local i t v  8-cont i  nued 

39-GB-79: Bathysiphon sp. (R) , Haplophragmoides c f .  excavatus (R) , feca l  

pe l  l e t s  (F). t3rowni sh-gray muddy f i  ne-grai  ned sandstone. 

AGE : Indeterminate 

ENVIRONMENT: Marginal marine 

43-66-79: Bathysi phon sp. (R) , coal  (R) . Brown muddy f i ne-grai  ned sandstone. 

AGE : Indeterminate 

ENVIRONMENT: Probable marginal marine 

54-66-79: Arenaceous spp. (R) , Cyclammi na 7 (F )  , Haplophragmoides cf. 

excavatus (H) , coal (F). Brown i ron-s ta i  ned sandy shale. 

AGE : Probable Pal eogene (Paleocene) 

ENVIRONMENT: Middle n e r i  t i c  

57-Gu-79: Cyclammina 71 (R), C. 7 (C), Haplophragmoides c f .  excavatus (F) ,  

Cenosphaera sp. ( R ) ,  coal (R), feca l  p e l l e t s  ( F ) .  Brown sandy shale. 

AGE : Probable Pal eogene (Paleocene) 

ENVIRONMENT: Middle n e r i  t i c  t o  upper bathyal  

60-GB-79: Cyclammina 71 ( K ) ,  C. 7 ( A ) ,  Haplophragmoides cf.  excavatus (F), 

p y r i t e  (R), coal  (R), f eca l  p e l l e t s  (F).  Orange-brown i ron -s ta ined  s i l  tstone. 

AGE : Probable Paleogene ( ~ a l e o c e n e )  

EHVIRONMENT: Middle n e r i  t i c  t o  upper bathyal 



SEABEE FORMATION 

Loca l i  t v  14 

51-68-79: Arenaceous spp. (A), Bathysiphon v i  t t a  ( F )  , Haplophragmoides 

excavatus (F),  H. spp. ( F ) ,  p y r i t e  (R), fecal  p e l l e t s  (R). Brown s i l t s t o n e -  

AGE : Probable Cretaceous 

ENVIRONMENT: Marginal marine t o  inner  n e r i  t i c  

Local i t y  23 

82-68-79: No fo ramin i fe ra  found. Inoceramus prisms (C) , gypsum (A). duff  

tan  sands tone. 

AGE : Mesozoic (Jurass ic  t o  Cretaceous) 

ErlVIKUNlrlENT: Marginal marine t o  i n n e r  n e r i  t i c  

85-tib-79: No fo ramin i fe ra  found. Ja ros i  t e  (C). Mot t led  dark-gray paper 

shale. 

AGE : Possib le Late Cretaceous (based on 1 i tho1 ogy o n l y )  

ENVIRONMENT: Indetermi nate 

89-GB-79: No fo ramin i fe ra  found. Cenosphaera sp. ( K )  , gypsum ( A ) .  Dark-gray 

mo t t l ed  paper shale. 

AGE : Possib le Late Cretaceous (based on 1 i thology o n l y )  

ENVIRONMENT: Possib le marine 

92-68-79: No fo ramin i fe ra  found. L i g h t -  and dark-gray mo t t l ed  b e n t o n i t i c  

shale. 

AGE : Possib le Late Cretaceous (based on 1 i thology on l y )  

ENVIRONMENT: Indeterminate 



Local i t y  23--conti nued 

95-68-79: No fo ramin i fe ra  found. Gypsum (R) . Dark-gray bentoni t i c  shale. 

AGE : Possib le Late Cretaceous (based on 1 i tho1 ogy on l y )  

ENVIRONMENT: Indeterminate 

TUKTU FORMATION 

L o c a l i t y  19 

31-WL-79: No fo ramin i fe ra  found. L imoni te (C). Orange-brown l i m o n i t i c  

s i  1 tstone. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

KONGAKUT FORMATION 

Loca 1 i t y  18 

56-WL-79: Arenaceous spp. ( 1 arge, coarse) (F)  , Gaudryi na t a i  11 e u r i  ( R )  , 
Glomospirel la sp. ( R ) ,  ti. S (R), Haplophragmoides canui ( R ) ,  H. d u o f l a t i s  ( R ) ,  

H. coron is  ( K ) ,  H. i n f l a t i g r a n d i s  (F), rounded f r o s t e d  quar tz  f l o a t e r s  (F). 

Browni sh-gray sandy s i  1 tstone. 

AGE : Ear l y  Cretaceous t Neocomian) 

EdVIRONMEtiT: Outer n e r i  t i c  t o  middle bathyal  



KONGAKUT FORMATION--continued 

Local i t y  18--continued 

59-UL-79: Armnobacul i tes  reophacoides (F 1, Arenaceous spp. ( 1 arye, coarse) 
(C), Bathysiphon s c i n t i l l a t a  (R),  Gaudryina m i l l e r i  (R), t i lomosp i re l la  S (K) ,  

Haplophrag~noides goodenoughensi s (F) ,  H. d u o f l a t i  s (C), t i .  i n f l a t i g r a n d i s  ( c ) ,  

H. canui ( K ) ,  rounded f r o s t e d  quar tz  f l o a t e r s  ( A ) ,  f eca l  p e l l e t s  (c ) .  

Uark-brown pebble shale. 

AGE : Ear l y  Cretaceous (Neocomian) 

EdV IRONMENT: Outer n e r i  t i c  t o  m i  dd l  e bathyal  

62-WL-19: NO f o ramin i fe ra  found. Vein c a l c i t e  ( F ) ,  feca l  p e l l e t s  (F). Black 

s i  l tstone. 

AGE : Inde termi na t e  

ENVIRONMENT: Indeterminate 

65-WL-79: Arnmobacul i tes  reophacoi des (R) , Gaudryi na t a i  11 e u r i  ( K )  , 
Haplophragn~oides co ron i s  (R), H. d u o f l a t i s  ( R ) ,  f eca l  p e l l e t s  ( c ) ,  l i m o n i t e  

(F ) .  Dark-yray t o  b lack shale. 

AGE : Ear ly  Cretaceous ( Neocomi an ) 

ENVIRONMENT: Middle t o  ou ter  n e r i  t i c  

68-WL-79: Arnmobacul i t e s  reophacoi des ( K t ) ,  Gaudryi na t a i  11 e u r i  ( R )  , 
Haplophragmoides coron i  s ( R )  , rounded f r o s t e d  quar tz  f l o a t e r s  (R). Black 

shale. 

AGE : Ear l y  Cretaceous (Neocomian) 

ENVIRONMENT: Middle t o  ou ter  n e r i  t i c  



Pebble shale member 

L o c a l i t y  17 

27-IP-79: Ammobacul i tes  reophacoides (R) , Amnodi scus rnackenziensi s ( R )  , 
Conorboides c f .  h o f k e r i  (C), Gaudryina t a i l l e u r i  (R), G. Tappanae (F ) ,  

Hap1 ophragmoi des coroni  s (F)  , ti. canui (R 1, rounded f r o s t e d  quar tz  f l oaters  

(C), o i l  s t a i n i n g  (F) .  Black sandy shale. 

AGE : Ear l y  Cretaceous (Neocomian) 

ENVIRONMENT: Middle n e r i  t i c  t o  upper ba thya l  

L o c a l i t y  21 

124-(38-79: Amnobaculites reophacoides (R), Ammodiscus r o t a l a r i u s  ( K ) ,  

Arenaceous spp. ( la rge ,  coarse) (C), A. Spp. (F ) ,  Gaudryina m i l l e r i  (R), ti- 

Tai l l e u r i  ( R ) ,  ti lomospira corona (R), t i lomospirel  l a  a r c t i c a  (R), 

Haplophragrnoides i n f l a t i g r a n d i  s ( F ) ,  H. d u o f l a t i  s ( c ) ,  H. goodenoughensi s ( R ) ,  

Saccami na 1 athrami (R) , rounded f r o s t e d  quar tz  f 1 oa ters  (F )  , p y r i  t e  ( R 1, feca l  

pe l  l e t s  ( C ) .  Dark-gray sandy shale. 

AGE : Ear l y  Cretaceous (Neocomian) 

EIJVIROplMErdT: Uuter n e r i  t i c  t o  n i i  ddl  e bathyal 

127-ti8-79: No fo ramin i fe ra  found. Inoceramus prisms (R), 1 imoni t e  (C). 

Black weathered shale. 

AGE : Indetermi nate 

ENV IKONi4ENT: Probable rnari ne 



Kemik Sandstone Member 

Loca 1 i ty 2U 

3-Gt3-79: Ammobacul i tes  fragmentarius ( R )  , Arendceous spp. (F)  , Gaudryi na 
( 

tdppanae (R), Haplophragmoides coron is  (F),  H, d u o f l a t i s  (C), ti. 

i n f l  a t i  grandi s (R) , M i  1 iammi na i schnia ( R )  , Trochammina squamata ( R )  , round 

f ros ted quartz f l o a t e r s  (R), p y r i t e  (F), p y r i t e  s t i c k s  ( F ) ,  f eca l  p e l l e t s  (F). 

Dark-gray sandy bentoni t i c  shale, 

AGE : Ear ly  Cretaceous (Neocomian) 

ENVIRONMENT: M i  ddle n e r i  t i c  t o  upper bathyal  ( t u r b i d )  

3-IF-79: Haplophragmoides coroni  s (R) , rounded f r o s t e d  quartz f l o a t e r s  ( R )  , 
feca l  p e l l e t s  (F). Black shale. 

AGE : Possi b l  e Ear ly  Cretaceous ( Neocomi an) 

ENVIRONMENT: Probable marine 

Clay shale member 

L o c a l i t y  15 

20-IP-79: Amobacul i tes  reophacoides (R) , Arenaceous spp. ( R )  , Gaudryina 

t a i  1 l e u r i  (R), Haplophragmoides coron is  ( R ) ,  feca l  p e l l e t s  (F). Dark 

orange-brown i ron-s ta ined shale. 

AGE : Ear ly  Cretaceous ( Neocomi an) 

ENVIRONMENT: Probable n e r i  t i c  

27-WL-79: No forami n i  f e r a  found, Ja ros i  t e ?  (F )  . Dark-gray shale. 

AGE : I nde termi nate 

ENVIHONI~ENT: Indeterminate 



KINGAK SHALE 

Local i t v  9 

6348-79: Ammobacul i tes  a1 askensi s (F)  , A. c f .  vetusta ( R )  , Arnmodi scus 

cheradospi rus  ( R )  , Arenaceous spp. (F  1 ,  Bathysi phon sp. (R) , Hap1 ophragmoi des 

spp. (F) , Recurvoi des sp. (R). Dark-brown s i  1 tstone. 

AGE : Probable Ear ly  t o  Middle Jurassic 

ENVIRONMENT: Probable inner  t o  middle n e r i  t i c  

67-68-79: Ammobacul i tes  a1 askensi s (F) , A. barrowensi s ( R )  , Ammodi scus 

cheradospi rus  (C) , Arenaceous spp. (F) , Bathysiphon anomal ocoel i a  (F )  , 
Haplophragmoides spp. (R), p y r i t e  (R). Brown very f i n e  grained sandstone. 

AGE : Probable Ear ly  t o  Middle Jurassic 

ENVIROHMENT: Probable inner  t o  m i  ddl e n e r i  t i c  

7.0-GB-79: Amnobacul i tes a1 askensi s (R) , Ammodi scus cheradospi rus  (R) ,  

Haplophragmoides spp. (F) ,  feca l  p e l l e t s  (F).  Brown i ron -s ta ined  very f i n e  

grained sandstone. 

AGE : Probable Ear ly  t o  Middle Jurassic 

ENVIRONMENT: Inner  t o  middle n e r i  t i c  

74-(3-79: Amnmbacul i tes  alaskensi-3 ( F )  , Ammodi scus cheradospi rus  (F)  , 

Arenaceous spp. (F),  Gaudryina c f .  m i  1 l e r i  (R), Gaudryina dyscr i  t a  (R) ,  

Haplophragmoides spp. (C) , feca l  pel  l e t s  ( C ) .  Dark-reddi sh-brown i ron-s ta i  ned 

s i  1 tstone. 

AGE : Ear ly  t o  Middle Jurassic 

ENVIRONMENT: Middle t o  outer  n e r i  t i c  



KINGAK SHALE--continued 

Local i t v  9--cont i  nued 

78-ti8-79: Ammobacul i tes  alaskensi s (F),  Arenaceous spp. ( F ) ,  Bathysiphon 

ano~nalocoel i a  ( K ) ,  Gaudryina topagorukensi s (R), G. ayscr i  t a  (R ) ,  

iiaplophragmoides spp. ( F ) ,  t eca l  pel  l e t s  ( C ) .  Dark-brown t o  black s i l  tstone. 

AGE : Ear ly  t o  Middle Jurass ic  

ENVIRONMENT: Pliddle t o  ou ter  n e r i  t i c  

SHUBLIK FORMATION 

L o c a l i t y  18 

35-NL-79: No foramin i fe ra  found. L imoni te (F) .  Dark-gray l i m o n i t i c  

q u a r t z i  t i c  s i  1 tstone. 

AGE : Indetermi nate 

ENV IKONMENT: Indeterini nate 

39-dL-79: No foramini fera found. Fecal p e l l e t s  (F). Reddish-brown s i l t y  

shale. 

AGE : I nde terrni na t e  

ENVIKONMErlT: Inde termi na t e  

42-NL-79: No fo ramin i te ra  found. Black c h e r t ?  pebbles (FL). Black c h e r t ?  

pebole breccia, 

AGE : Indeterminate (poss ib le  T r i a s s i c  suggested by 

1 i tho1 ogy on ly  1 
EdV IKOr4MEriT: Indeterminate 



. SHUBLIK FORI.1ATION--conti nued 

L o c a l i t y  18--continued 

45-WL-79: No fo ramin i fe ra  found. Monoti s/Halobia fragments (C) , ostracodes 

(medium-large) (R), b lack c h e r t ?  p e b ~ l e s  (F). Black s h e l l y  calcareous shale. 

AGE : Probable T r i a s s i c  

ENVIROiiMENT: Marine 

49-WL-79: No fo ramin i fe ra  found. Echinoid spines (R). Dark-gray s i l t y  

shale. 

AGE : Inde termi na t e  

ENV IKDNMENT: Possi b l  e marine 

52-AL-79: No fo ramin i fe ra  found. Monotis/Halobia fragments (FL)  , coal ( R )  , 
gypsum (F). dark-gray s h e l l  hash. 

AGE : Probable T r i a s s i c  

ENVIRONMENT: Marine 



TABLE V I  

SUblrlARY OF PALY NOLUGI CAL AbE AtJD ENV 1RONi)IEN T DATA 

[Uetero i inat ions by Anderson, Aarren & Associates, Inc., San Dieyo, C a l i f .  

Frequency s y m ~ o l s  used i n  f o s s i l  assemblages: R, r a r e ;  F ,  f requent ;  

C, common; A, abundant] 

SAGAVANIRKTOK FORMATION 

L o c a l i t y  22 

9 9 - 7 9 :  U n d i f f e r e n t i a t e d  b isacca tes  (A) ,  V i  t r e i s p o r i  t e s  pa l  1 i d u s  ( s i n g l e ,  

reworked), Ldev iga tospor i  t e s  sp. ( F )  , ~ ~ c o p o d i u r n s p o r i  t e s  SP- ( R ) ,  

Os l~~undacia i  t e s  sp. ( F )  , Sphagnum sp. ( F ) ,  Taxodiaceae (C) , Ainus ( F )  

uetu laceae (R) ,  Carya ( K ) ,  Jug lans ( K ) ,  T i l i a  (F ) ,  Ulmus ( R ) -  

Cyclonephel ium exuberans (K), Para lecan ie l  l a  i ndentata ( F ) ,   dont to chi t i n a  

opercu l  a t a  ( s i ng le ,  reworked), 01 i gosphaeri d i  um complex ( s i n g l e ,  reworked),  

Gardodiniurn trabeculosum ( s i n g l e ,  reworked). 

AGE : Paleogene (Eocene) w i t h  reworked Cretaceous 

ENVIROtiMENT: Marine 

1u2-GB-79: U n d i f f e r e n t i a t e d  b i  saccates ( F )  , ~ycopod iumspor i  t e s  sp. ( R )  , 
Sphagnum (K), Taxodiaceae (F ) ,  Jug lans (R),   ilia ( R ) .  

Cyclonephel ium d i  s t i nc tum ( s i n g l e ,  reworked),  Def landrea wetze l  i i ( A ) ,  

Pterospermopsi s sp. ( K )  . 

AGE : Paleogene (Eocene) w i t h  reworked Cretaceous 

ENV IRUNIvIENT: Mar i  ne 



L o c a l i t y  1 

8u-dL-79: U n d i f f e r e n t i a t e d  b isaccdtes ( A ) ,  Tsuga (F) ,  ~ a e v i g a t o s p o r i  t es  sp. 

(F )  , Osrnundacidi t es  sp. ( F )  , Betu l  aceae ( C )  , Jug1 ans ( K ) .  

S p i n i f e r i  t e s  r n i r d b i l i  s  ( s i n g l e ) .  

AGE : ideogene-Quaternary ( ?)  

ENVIRONMEblT: Marginal marine 

84-WL-79: U n d i f f e r e n t i a t e d  b i  saccates (C) , Tsuga ( F )  , i a e v i  gatospor i  t e s  sp. 

( R )  , Lycopodi u111spori t e s  sp. (R 1, Sphagnum ( R  1. 

AGE : Ter t ia ry -Quaternary (  ? )  

ENVIRONIVIENT: rdonmari ne? 

Yu-ML-79: Unai f f e r e n t i a t e d  b i  saccates (A) ,  Tsuga (R) , Laevi gatospor i  t e s  sp. 

(R). 

AGE : Ter t ia ry -Quaternary  ( ? 

ENVIRONMENT: tionmarine? 

93-NL-79: U n d i f f e r e n t i a t e d  b i  saccates ( F )  , Tsuga (R) , Sphagurn ( K ) .  

?Lejeunia sp. ( s i n g l e ) .  

AGE : Ter t i a r y -Qua te rna ry (? )  

ENVIRONMENT: Marginal marine 



Nuwok 14ember--conti nued 

Local i t y  1--cont i  nued 

96-WL-79: Und i f f e ren t i a ted  b i  saccates (C) , Tsuga (F )  , Laev iga tospor i tes  sp. 

(R) , Betul  aceae (K) , ?Aqui 1  apol l e n i  t e s  sp. ( s ing le ,  reworked). 

AGE : Ter t ia ry -Quaternary(?)  

ErlV IRONMENT: Nonlnari ne? 

-- - -- 

F r a n k l i n  B l u f f s  Member 

Local i t y  4 

131-GB-79: Und i f f e ren t i a ted  b isaccates (F). 

S p i n i f e r i  t e s  sp. ( s i n g l e ) ,  Chatang ie l la  sp. ( s ing le ,  reworked). 

AGE : Possib le T e r t i a r y  w i t h  reworked Late Cretaceous 

ENVIRONMENT: Nonmarine? 

135-GB-79: Und i f f e ren t i a ted  b isaccates (C). Poor preservat ion.  

Veryhachi urn sp. ( K )  , O l  i gosphaeridi urn complex (R) , Odontochi ti na operculata 

( s ing le ,  reworked?). 

AGE : Possib le T e r t i a r y  w i  t h  reworked Cretaceous 

ENVIRONMENT: Nonmari ne? 



F r a n k l i n  B l u f f s  Member--continued 

Local i ty 4--cont i  nued 

139-68-79: A1 nus (R) , ?Betulaceae (R) , Hyst r icospor i  tes  sp. ( s ing le ,  

reworked), C i c a t r i c o s i  spor i  t es  aus t ra l  iense (R, reworked). 

Ul i gosphaeri d i  urn complex (R, reworked), Odontochi ti na opercul a ta  ( s ing le ,  

reworked). 

AGE : Probable T e r t i a r y  w i t h  reworked Cretaceous and 

Devonian 

ENVIRONMENT: Nonmarine? 

142-68-79: Betul aceae (R) . 
01 i gosphaeri dium complex ( s i  ng l  e, reworked?). 

AGE : T e r t i a r y  

ENVIRONMENT: Nonmarine? 

L o c a l i t y  5 

145-68-79: Und i f f e ren t i a ted  b i  saccates (A) ,  A1 nus (R) , Betulaceae ( R )  , 
Aqui l a p o l  l e n i  t es  t r i a l  a tus  ( R ,  reworked), A. senonicus ( s ing le ,  reworked). 

01 igosphaer id i  urn complex ( s ing le ,  reworked), Chatangie l l  a decorosa ( s ing le ,  

reworked). 

AGE : Probable T e r t i a r y  w i t h  reworked Late Cretaceous 

ENVIRONMENT: Nonmarine? 



Frank1 i n  B l u f f s  Member--conti nued 

Local i t y  5--conti nued 

148-ti0-79: Und i f f e ren t i a ted  b i  saccates (A),  Lycopodiumspori t es  sp. (R) , 
Osrnundacidi t es  sp. (R) , A1 nus ( R )  , I3etulaceae (R) , Aqui l apo l  l e n i  t e s   nagn nus 

( s i ng le ,  reworked), A. sp. ( s ing le ,  reworked), Juglans (R)=  

Ol igosphaeridium complex ( s ing le ,  reworked). 

AGE : T e r t i a r y  w i t h  reworked Late Cretaceous 

Ei4VIKUNMENT: Nonmarine 

L o c a l i t y  6 

151-GB-79: Und i f f e ren t i a ted  b i  saccates (C), Alnus (R), Aqui lapol  l e n i  t e s  

t r i a l a t u s  ( s ing le ,  reworked). 

AGE : T e r t i a r y  w i t h  reworked Late Cretaceous 

EidVIRONMENT: Nonmari ne 

154-68-79: Und i f f e ren t i a ted  b i  ssaccates (A), Alnus ( R )  , Aqui l apo len i  t e s  sp. 

( s ing le ,  reworked), ?Paraal n i  po l  l e n i  t es  confusus ( s ing le ) .  

AGE : Probable Pal eogene (Paleocene) w i t h  reworked 

Late Cretaceous 

ENV IKONMENT : Nonmari ne? 



F r a n k l i n  d l u f f s  Member--continued 

Local i t y  11 

7-WL-79: Und i f f e ren t i a ted  b isaccates (R) , C i c a t r i c o s i  spor i  tes  sp. ( s i n g l e ) ,  

E x p r e s s i p o l l i s  accuratus ( s i n g l e ,  reworked). 

Cyclonephel ium d i s t i  nctum (s ing le ,  reworked). 

AGE : Probable T e r t i a r y  w i  t h  reworked Late Cretaceous 

ENVIRONMENT: Nonmarine? 

L o c a l i t y  12 

4-WL-79: Und i f f e ren t i a ted  b isaccates (C) , Del t o i  dospora sp. (C), A1 nus ( R ) ,  

?Ulmus sp. ( R ) .  

Odontochit ina operculata ( s ing le ,  reworked). 

AGE : T e r t i a r y  w i t h  reworked Cretaceous 

ENVIROMENT: Nonmari ne? 

Sagwon Member 

L o c a l i t y  2 

99-WL-79: Und i f f e ren t i a ted  b i  saccates ( A ) ,  Tsuga (R) , L a e v i g a t o s ~ o r i t e s  S P -  

(F) ,  Taxodiaceae (R), Alnus ( F ) ,  Juglans ( R ) ,  T i l i a  (R). 

Cycl onephel ium exuberans (R) , Def l  andrea wetzel i i ( F )  .p 

AGE : Pal eogene (Eocene ) 

ENVIRONMENT: Marine 



MOOSE CHAANEL FOKMATIUN 

Loca 1 i t y  24 

1d5-ti8-79: ?Alnus ( R )  , Spinozonct r i le tes  sp. l s i q l e ,  reworked). Very poor 

preservat ion. 

Oligosphaeridiurn complex ( s i n g l e  fragment, reworked?). Very poor 

preservat ion.  

AGE : Probable T e r t i a r y  w i t h  reworked Cretaceous 

ENVIRONMENT: Nonrnarine? 

lu9-ti6-79: Undi f f e r e n t i d t e d  ~i saccates (R) , Betulaceae ( F )  , ?Ulmus ( R). Poor 

preservat ion. 

AGE : T e r t i a r y  

ENVIKONlrlENT: rdonmari ne 

113-bd-79: Laevigatospori  t es  sp. (R), Alnus (F ) ,  ~ e t u l a c e a e  ( c ) ,  Juglans ( R ) ,  

?Paraalnipol l e n i  t es  confusus ( s i n g l e ) ,  ?Ulmus (R ) .  Poor preservat ion.  

AGE : Probable Paleogene (Paleocene) 

ENVIRONMENT: Nonmarine 

117-6-19: Und i f f e ren t i a ted  b i  saccates (R) , Lycopodi umspori t e s  sp- ( K ) ,  

Betulaceae (F) , ?Paraal n i  pol  l e n i  t es  confusus ( s ing le ) .  Poor preservat ion.  

AGE : Probable Paleogene (Paleocene) 

ENVIKO~~PIENT: Nonmari ne 



MOOSE CHAdNEL FORMATION--continued 

i o c a l  i t y  24--con ti nued 

121-GB-79: Und i f f e ren t i a ted  hi  saccates (F) , Laevigatospor i  t e s  sp. (F ) , A1 nus 

(F ) ,  Betulaceae (C), ?Ulmus (F). 

AGE : T e r t i a r y  

ENVIROMMENT: Nonmarine 

Local i t v  25 

33-IP-79: Und i f f e ren t i a ted  b i  saccates ( F )  , Lycopodiumspori tes  sp. ( R )  , 
Betulaceae ( R ) ,  Pdraa ln ipo l  l e n i  t e s  C O ~ ~ U S U S  ( s ing le ) .  

?Odontochi t i n a  operculata ( s ing le ,  reworked), 01 igosphaeri  d i  um complex (K,  

reworked). 

AGE : Paleogene (Paleocene) w i t h  reworked Cretaceous 

ENVIRONMENT: Nonrnarine 

37-IP-79: Und i f f e ren t i a ted  b i  saccates (F) , Lycopodi umspori tes  sp. ( R )  , 
Taxodiaceae ( R )  , A1 nus (R) , Hymenozonotri 1 etes  l epi  dophytus ( s i  ngl  e, 

reworked). 

Odontochi t i n a  operculata (R ,  reworked), 01 igosphaeridium complex ( th ick-wal  1 ) 

( R , reworked 1 . 
AGE : T e r t i a r y  w i t h  reworked Cretaceous and Devonian 

Er-JVIRONMENT: Nonmarine 



WUOSE CHArdNEL FORMATION--conti nued 

Local i t v  25--conti nued 

42-IP-79: Und i f t e ren t i a ted  b isaccates (R), Alnus (K ) .  

Isabel  id in iurn cooksoniae ( s ing le ,  reworked), Odontochi t i n a  operculdta ( s i n y l e ,  

rewor~eci )  . 
AGE : T e r t i a r y  w i t h  reworked Late Cretaceous 

ENVIRONMENT: Nonrnarine? 

5u-IP-79: Und i f f e ren t i a ted  b i  saccates (C) , Taxodiaceae ( K )  , Betuldceae ( I ? ) ,  

Paraal n i  pol  l e n i  t e s  contusus (R) . 
Odontochi ti na opercul a t a  (R. reworked), 01 i gosphaeri d i  urn cornpl ex (R, 

reworked), Pal aeoperi d i  n i  um cretaceum ( K ,  reworked). 

AGE : Paleogene (Paleocene) w i t h  reworked Cretaceous 

Ei4V IROblMENT: Nonmari ne 

55-IP-79: Lycopodiurnspori t e s  sp. (R), A1 nus ( R ) ,  ?Paraalnipol l e n i  t e s  confusus 

( s ing le ,  poor preservat ion) .  

AGE : T e r t i a r y  (poss ib le  Paleocene?) 

ENVIRONMENT: Nonmarine 

58-Iv-79: Und i f f e ren t i a ted  b i  saccates ( F )  , Al nus ( R )  , Betulaceae ( F )  , Ulrnus 

(F). 

bardodinium trabeculosum (s ing le ,  reworked). 

AGE : T e r t i a r y  (probable Pal eogene) w i t h  reworked 

Ear l y  Cretaceous 

ENVIKOHMEHT: Nonmarine 



Und i f fe ren t ia ted  PRINCE CREEK and SCHKADER BLUFF FUKMATIONS 

L o c a l i t y  13 

10-GB-79: Undi f fe rent ia ted  b i  saccates ( A ) ,  Aqui l apo l  l e n i  tes  sp. (K) , 
Expressi pol  1 i s accuratus (R) , Gleicheni i d i  tes  senonicus ( K  1 ,  Taxodiaceae ( F )  . 
Chatangiel l a  sp. ( s ing le ) ,  Cleistosphaeridium sp. ( s i n g l e ) ,  ?Odontochi t i n a  

operculata ( K ,  fragments), 01 igosphaeridium complex ( th i ck -wa l l  ) ( s ing le ) .  

AGE : Probable Late Cretaceous (Campanian i f laes t r ich t ian)  

A1 1 forms presumed i ndi genous 

ENVIRONMENT: Marginal marine 

12-68-79: Und i f fe rent ia ted  b i  saccates ( A ) ,  Betul  aceae ( R )  , Aequi tri r a d i  tes  

spinulosus (s ing le ,  reworked), Paraal nip01 l e n i  t es  confusus (s ing le ) .  

Odontochi t i n a  operculata ( s ing le ,  reworked), 01 i gosphaeri d i  um complex 

( th i ck -wa l l  ) (s ing le ,  reworked). 

AGE : Paleogene (Paleocene) w i t h  reworked Cretaceous 

ENVIRONMENT: Nonmarine 

14-68-79: Und i f f e ren t ia ted  bisaccates ( F ) ,  ?Betulaceae (R). Poor 

preservat ion. 

Tasmanaceae ( s i n g l e  1. 

AGE : T e r t i a r y  

ENVIRONMENT: Nonmarine? 



-- 

Undi f ferent ia ted PRINCE CREEK and SCHRAD,gR BLUFF FORMATIONS--continued 

Local i t y  13--continued 

8-IP-79: Undi f ferent ia ted b i  saccates (C) , Lycopodi umsporQ tes sp. ( R )  , 
Taxodiaceae (R) , ?Betul aceae (s ing le) ,  Aquilapol l e n i  tes  t r i a l a t u s  (s ingle,  

reworked?). Poor preservation. 

Cyclonephel iurn d i  s t i  ncturn (s ing le ,  reworked?), Bal ti sphaeridium sp. ( s ing le)  , 
?Gonyaul acysta sp. ( single, reworked), Odontochi t i n a  operculata ( s ingle) ,  

reworked?), O l  i gosphaeridi um complex (s ingle,  reworked?). 

AGE : Possible Ter t ia ry  w i t h  reworked Cretaceous 

ENVIRONMENT: Nonmarine? 

13-IP-79: Undi f ferent iated bisaccates (C) , indeterminate spores (F) Yoor 

preservation. 

AGE : I nde termi na t e  

ENVIRONMENT: Honmarine? 

SCHRADEH BLUFF FORMATION 

Loca l i t y  7 

157-GB-79: Undifferentiated bisaccates ( R ) .  

Cha tangiel  l a  coronata (C) , C. spp. (F) , ?Diconodini um arct icum ( f  ) , 
U l  igosphaeri dium complex (R). Poor preservation. 

AGE : Late Cretaceous (Campani an) 

ENVIRONMENT: Mari ne 



Sent inel  H i  11 Member 

L o c a l i t y  8 

26-68-79: Und i f f e ren t ia ted  b i  saccates ( R )  , Taxodiaceae ( R )  . 

AGE : T e r t i a r y ?  

ENVIRONMENT: Nonmarine? 

2 9 - ~ ~ - 7 g :  Und i f fe rent ia ted  b i  saccates ( F )  , Lycopodiums~ori  t es  sp* ( R )  3 

Sphagnum ( R )  , Taxodiaceae ( R )  , A1 nus ( R ) ,  Betulaceae ( R )  

AGE : T e r t i a r y  

ENVIRONMENT: Nonmarine 

32-GB-79: Und i f f e ren t ia ted  b i  saccates (F)  , Betulaceae ( R ) .  Poor 

preservat ion. 

AGE : T e r t i a r y  

ENVIRONMENT: f4onmarine? 

37-GB-79: Und i f fe rent ia ted  b i  saccates (F), Lycopodiumspori t e s  sp. (R) , A1 nus 

(R) ,  Betulaceae ( R ) .  

Chatangiel l a  sp.  complex (s ing le ,  reworked), Odontochi t i n a  operculata (R, 

reworked 1. 

AGE : T e r t i a r y  , w i t h  reworked Cretaceous 

ENVIRONMENT: Nonmarine? 



Sen t i ne l  H i  11 14emoer--conti nued 

Local  i ty $--cont inued 

40-(33-79: U n d i f f e r e n t i a t e d  ~i saccates (F) , Taxodiaceae ( R )  , nus ( R )  , 
detulaceae ( R ) .  

01 i gosphaeri  d i  u i ~  compl ex ( s i  ng 1 e , reworked 1. 

AGE : T e r t i a r y  

EI~VIRO~~V~EPIT: Nonmari ne? 

44-ti6-79: Unai f f e r e n t i a t e d  o i  saccates ( F )  , Lycopodiumspori t e s  sp. ( R  ) , 
A q u i l a p o l l e n i  t es  t r i a l a t u s  ( s i n g l e ,  reworked). 

Udontoch i t ina  oye rcu la ta  ( s i n g l e ,  reworked), Ol igosphaer id ium complex ( s i n g l e ,  

reworked), Cyclonephelium d i s t i n c t u m  ( s i n g l e ,  reworked), Gardodinium 

trabeculosum ( s i n y l  e, reworked). 

AGE : Probable T e r t i a r y  w i t h  reworked Cretaceous 

ENVIRONMENT: konmarine? 

47-GB-79: U n d i f f e r e n t i a t e d  o i  saccates ( C )  , Lycopodiumspori t es  sp. (R) , 
detulaceae (R), Densospori tes sp. ( s i n g l e ,  reworked). 

Ol i gospnaeridium complex (R,  r e w o r ~ e d ) ,  Cycl onephel ium d i  s t i nc tum (R,  

reworked), 14uderongi a sp. ( s i  ng l  e, reworked). 

AGE : T e r t i a r y  wi t h  reworked Cretaceous 

ENVIRONMENT: EJonlnari ne? 



Sent inel  H i l l  Member--continued 

Local i t v  &-continued 

55-GB-79: Und i f f e ren t ia ted  bisaccates ( F ) ,  Aqu i l apo l l en i tes  senonicus 

(s ing le ,  reworked), A. t r i a l a t u s  ( s ing le ,  reworked), ?Ulmus (s ing le ) .  

AGE : Possib le T e r t i  ary w i t h  reworked Late Cretaceous 

ENVIRONMENT: Nonmari ne? 

58-68-79: Und i f f e ren t ia ted  b i  saccates (F) , Y i t r e i  spor i  t e s  pa l  1 dus ( R ,  

reworked), Lycopodiumspori t e s  sp. ( R )  , Sphagnum ( F )  , A1 nus (F), Betul  acme 

( K ) .  

Micrhys t r id ium sp. (R), Pterospermopsi s sp. ( R )  , Odontochi t i n a  operculata 

(s ing le ,  reworked), 01 i gosphaeri d i  urn complex ( s i  ny l e, reworked). 

AGE : T e r t i a r y  w i t h  reworked Cretaceous 

ENVIRONP~ENT: Marginal marine 

61-titj-79: Und i f f e ren t ia ted  b i  saccates (F) , Lycopodi umspori t es  spa (R) , 
Taxodiaceae (R), Alnus ( R )  , Betulaceae (R) . Poor preservat ion. 

AGE : T e r t i a r y  

ENVIRONMENT: Nonmarine 



- - 

SEABEE FUHMATION 

L o c a l i t y  14 

52-68-19: Chantanyiel l a  c f .  coronata (F) , C, spp. (C) , Isabel  i d i n i u m  

c o o ~ o n i a e  (C. ). Poor preservat ion.  

AGE : Late Cretaceous (Campani an) 

LiJVIKON14EriT: Marine 

Local i t v  23 

83-tiu-79: Und i f f e ren t i a ted  b isaccates ( K ) ,  Osrnundacidites sp. (K), 

Taxodi aceae ( C  1. 

S p i n i f e r i  t es  rainosus ( K ) ,  ?S. c ingu la tus  (K). 

AGE : Possib le Late Cretaceous 

E ~ I V I ~ O N M E I ~ T :  Marine 

86-68-79: Undi f t e r e n t i a t e d  b i  saccates ( R )  , Taxodiaceae ( C )  . 

Uaf landrea sp. ( s i n g l e ) ,  Hystr ichosphaeri  dium s t e l  latum ( R )  , Isabel  i d i n i u m  

acurninatum ( K )  , Odontochi t i n a  operculata ( R )  , gal  lodiniurn 1 unum ( R )  , 
Pterosperrnopsi s sp. (F). 

AGE : Late Cretaceous 

ENV LRONiJIENT: Marine 



SEASEE FORMATIOt4--conti nued 

~ o c a l  i t y  23--conti nued 

9d-GB-79: Undi f fe ren t ia ted  b isaccates (R), Taxodiaceae (F). 

Hystr ichodin ium c f .  V o i g t i  ( s i n g l e ) ,  I sabe l i d in ium acuminaturn ( K ) ,  

Pterospermopsis sp. (F),  Udontoctli t i n a  operculata ( F ) ,  O l  igosphaeridium 

co~lipl ex ( K  ) , pa l  aeoperi d i  n i  um ~ d s i  1 i um ( R  1. 

AGE : Late Cretaceous 

ENVIRDNPrEIJT:  Marine 

93-tiB-79: Und i f f e ren t i a ted  b i  saccates (F) , Taxodiaceae (C 1. 

Chatangiel l a  b iape r tu ra  ( s i n g l e ) ,  Chlarnydophorell a nyei  ( K ) ,  1sabel i d i n i u m  

cooksoniae ( R )  , I. acuminatum (F )  , Pterospermopsi s sp. ( F )  , indeterminate 

ye1 low c y s t s  (C),  Odontochi t i n a  operculata (R), 01 igosphaeridiuw complex ( F ) .  

AGE : Late Cretaceous 

ENVIKON14ENT: Marine 

96-(33-79: Und i f f e ren t i a ted  b isaccates (R), Taxodiaceae (C). 

Isabel  i a i n i u m  cooksoniae (R) , I. aculninatum (K), inueterminate ye1 low cys ts  

(F)  , 01 igosptraeridium coriiplex ( R ) .  

AGE : Late Cretaceous 

ENVIRONMENT : Mari ne 



KOUGAKUT FORMATION 

Local i t v  18 

57-bfL-79: ?Cl assopol 1 i s c l  assoi des ( H  ) , Densospori t e s  (K,  reworked), 

Lycospora s p .  ( R ,  reworked). Brown organics. 

?Tenua sp. ( 1 3 ) .  

AliL : Possib le Cretaceous 

E~JVIROIJI~~E~~T: r~ la rg i  na l  inari ne 

bU-JL-79: Indeterminate spore (R, poor preservat ion) .  Brown organics. 

ALE : Indeterminate 

ENVIRONMENT: Marine 

b3-WL-79: Indeterminate spore ( K ) .  Brown organics. Poor preservat ion.  

?0 l  igosphaeri  dium complex ( th ick-wal  1 ) (R,  frayments) . 
AGE : Possib le Ea r l y  Cretaceous 

ENVIKOr4MENT: lbtarine 

b6-dL-79: Und i f f e ren t i a ted  b isaccates ( K ) ,  Classopol l  i s  c lassoides (F). 

Poor ly  preserved. Brown-dark brown organics. 

?Cyclonephel ium d i s t i nc tum (F) ,  O l  igosphaeridium con~plex ( th ick -wa l  1 )  ( R ) ,  

?Tenua sp. (R). 

AGE : Probable Ea r l y  Cretaceous (Neocomian) 

ENVIROfiMENT: Marine 



KONGAKUT FURMATION--continued 

Local i t y  18--conti nued 

6941-79: Undif ferent iated b i  saccates (R) , V i  t r e i  spori  tes  pal  1 idus (R).  P O O ~  

preservation. 

Batioladinium jaeger i  (tt) , Cribroperidinium edwardsi (R) , Cyclonephel ium 

d i  st inctum ( A ) ,  tiardodinium tra~eculosum (F)  , 01 igosphaeridium complex (C) , 0. 
complex ( th ick-wal l  ) ( C ) ,  ?Pseudoceratium nudum (s ing le) .  

AGE : Ear ly  Cretaceous. Probable Neocomian 

( Hauterivian-barremi an) 

ENVIRONMENT: Marine 

Pebble shale member 

28-IP-79: Barren o f  palynomorphs. 

AGE : Indeterminate 

ENVIRONMENT: Indeterminate 

Loca l i t y  2 1  

125-GB-79: Undif ferent iated b i  saccates ( R )  , Alnus (R), ~etu laceae  (R) , 
Densospore ( R  , reworked) 

AGE : Indeterminate w i t h  Quaternary contamination 

ENVIRONMENT: Indeterminate 



Pebble shale member--continued 

Local i ty  21--conti nued 

128-GU-79: Betu l  aceae ( s ing le ,  recent  contaminant) , Composi tae Artemi s ia - type 

( s ing le ,  recent  contaminant). 

AGE : Indeterminate w i t h  Quaternary contaminat ion 

ENVIRONMENT: Indeterminate 

Kemik Sandstone Member 

Local i t y  20 

4-IP-79: Cyclonephel i urn d i  s t inc tum ( s i n g l e )  , Gardodi n i  urn trabeculosum 

(s ing le ) .  

AGE : Ear l y  Cretaceous 

ENVIRONMENT: Marine 

Clay shale member 

L o c a l i t y  15 

21-IP-79: ?Classopo l l i s  c lassoides ( R ,  poor p reserva t ion) ,  r a r e  indeterminate 

spore fragments, poor preservat ion. 

AGE : Mesozoi c 

ErJVIRONMENT: No rnari ne evidence 



Clay shale member--conti nued 

Locdl i t y  15--cont i  nued 

28-WL-79: Rare, ~ n i d e n t i  f i a b l e  d inocysts(  ? )  , very poor preservat ion.  

Organics brown-dark brown. 

AGE : Indeterrni nate 

ENVIRONMENT: Indeterminate 

KINGAK SHALE 

Local i t v  9 

64-GB-79: Classopol l  i s  c lassoides ( R ) ,  Rogal skai spor i  t e s  c i c a t r i c o s u s  (R), 

Taeniaespori t es  sp. (R). 

AGE : Possi b l e  T r i a s s i c  

ENVIRONMENT: Nonmari ne? 

68-GB-79: M i c r h y s t r i  dium sp. ( R )  , Gnetaceapoll eni t e s  sp. ( R )  , S t r i a t i  t es  

r i c h t e r i  ( R ) ,  Taeniaespori tes  sp. (R) .  

AGE : Possib le Permian-Tri ass ic  

ENVIRONMENT: Marginal marine 

71-GB-79: Taeni aespori t es  sp. (R 1 .  

AGE : Possib le Permian-Triassic 

ENVIRONMENT: Nonmarine? 



KINGAK SHALE--continued 

L o c a l i t y  9--continued 

75-ti8-79: Classopol l  i s  c lassoides ( s i n g l e ) ,  Taeniaespori t es  sp. ( s i n g l e ) .  

AbE : Possio le T r i a s s i c  

SAVIROMMENT: Nonmarine? 

dote: Samples 64-, 68-, 71-, and 75-GB-79 y i e l d e d  on ly  Permian-Triassic 

yalynomorphs. I n  some North Slope subsurface core samples, foramini fera1 

recover ies i n d i c a t e  an Ear l y  t o  Middle Jurass ic  age w h i l e  the palynomorphs 

i n d i c a t e  T r i a s s i c  ages. I n  these instances, the  f o r a m i n i f e r a l  Jurass ic  ages 

are presumably the v a l i d  age assignrrlents. 

79-GB-79: Classopol l  i s c lassoides ( s i n g l e ) ,  indeterminate spore ( s ing le ) .  

AGE : flesozoic 

ENVIRUIJP~ENT: rionmari ne? 

SHUBLIK FORMATION 

Local i t y  18 

36-WL-79: Barren o t  palynomorphs. Brown organics. 

AGE : I ndetermi nate 

EdV IKONMEriT: Indetermi nate 

4~-WL-79: Und i f f e ren t i a ted  b i  saccates (R). 

AGE : Indeterrni nate 

ENVIRONMENT: donmarine? 



Local i t v  18--conti nued 

43-dL-79: Micrnystri Qi urn sp .  ( F ) .  drown organics, poor preservation. 

ALE : Indeterminate 

ENVIKONMEiJT: Wdryi nal marine 

Essential ly barren of palynomorphs. Organics brown. 

AGE : Indeterminate 
E N V  IRONI~ENT: Indetermi nate 

5U-uL-79: Indeterminate spore ( R ,  poorly preserved). Brown organics. 

AtiE : indeterminate 

ENV IKUNMEfiT : Nonmari ne? 

53-WL-79: Indeterminate spore ( s i ng l e ,  poor preservation).  Brown, poorly 

preserved organics. 

AGE : Indeterminate 

ENV IRUNMEblT: Nonrnari ne? 


