
UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

BIOSTRATIGRAPHIC CORRELATIONS OF 

SELECTED TEST WELLS OF 

NATIONAL PETROLEUM RESERVE I N  ALASKA 

BY 

R o g e r  J. W i t m e r ,  U.S. G e o l o g i c a l  Survey 

Michael B. Mickey, A n d e r s o n ,  W a r r e n ,  a n d  A s s o c i a t e s ,  I n c a *  

H i d e y o  Haga, A n d e r s o n ,  W a r r e n ,  a n d  Associates, I n c . *  

* P r e s e n t l y  e m p l o y e d  by B i o S t r a t i g r a p h i c s ,  S a n  D i e g o ,  CA 

OPEN-FILE REPORT NO. 81-1165 

T h i s  r e p o r t  is p r e l i m i n a r y  a n d  has n o t  been 
r e v i e w e d  f o r  c o n f o r m i t y  w i t h  U.S. Geological 
S u r v e y  e d i t o r i a l  s t a n d a r d s  ( a n d  s t r a t i g r a p h i c  
n o m e n c l a t u r e ) .  



CONTENTS 

Page 

Summary . . . . . . . . . . . . . . . . . . . . . . .  1 
Introduction . . . . . . . . . . . . . . . . . . . .  2 
General geologic framework . . . . . . . . . . . .  2 
Correlated wells . . . . . . . . . . . . . . . . .  4 . . . . . . . . . . . .  General concept of zon.ation. 8 . . . . . . . . . . . .  Foraminifera1 biostratigraphy 8 

. . . . . . . . . . . . . . . . .  Introduction. 8 . . . . . . . . . . . . . .  Line of section B-A 10 . . . . . . . . . . . . . .  Line of section A-C 10 . . . . . . . . . . . . . .  Line of section A-D 11 . . . . . . . . . . . .  Palynological biostratigraphy 12 . . . . . . . . . . . . . . . . . .  Introduction 12 . . . . . . . . . . . . . .  Line of section B-A 12 . . . . . . . . . . . . . .  Line of section A-C 13 . . . . . . . . . . . . . .  L i n e  of sect ion A-D 13 
. . .  Foraminifera and palynology microscope slides. 15 

. . . . . . . . .  Foraminifera and palynology reports 15 
. . . . . . . . . . . . . . . . . . . . .  References 87 



ILLUSTRATIONS 

Page 

Figure  1. Map of N . P . R . A .  showing b i o s t r a t i g r a p h i c  
c o r r e l a t i o n  l i n e s  of s e c t i o n  B-A, A-C, . . . . . . . . . . . . . . . . . .  and A-D 5 

2. N . P . R . A .  s u b s u r f a c e  t i m e - s t r a t i g r a p h i c 1  
. . .  stratigraphic/biostratigraphic u n i t s .  7 

TABLE 

T a b l e  1. A l p h a b e t i c a l  l i s t i n g  of 19 c o r r e l a t e d  
w e l l s  with comple t ion  dates, t o t a l  
depths ,  and d e e p e s t  u n i t s  ( a g e s )  . . . . . . . . . . . . . . . .  p e n e t r a t e d .  6 

CHARTS 

C h a r t  1A. B i o s t r a t i g r a p h i c  c o r r e l a t i o n  l i n e  of . . . . . . .  s e c t i o n  B-A ( F o r a m i n i f e r a ) .  . i n  back 

1B.  B i o s t r a t i g r a p h i c  c o r r e l a t i o n  l i n e  of 
. . . . . . . .  section B-A ( P a l y n o l o g y ) .  . i n  back  

2A. B i o s t r a t i g r a p h i c  c o r r e l a t i o n  line of 
. . . . . . .  section A-C ( F o r a m i n i f e r a ) .  . i n  back 

2B.  B i o s t r a t  i g r a p h i c  c o r r e l a t i o n  l i n e  o f  
. . . . . . . . . .  s e c t i o n  A-C ( P a l y n o l o g y )  i n  back  

3 A .  B i o s t r a t i g r a p h i c  c o r r e l a t i o n  l i n e  of 
s e c t i o n  A-D ( F o r a m i n i f e r a ) .  . . . . . . .  . i n  back  

3B. B i o s t r a t i g r a p h i c  c o r r e l a t i o n  line of 
s e c t i o n  A-D ( P a l y n o l o g y ) .  . . . . . . .  i n  back 

iii 



BIOSTRATIGRAPHIC CORRELATIONS OF 
SELECTED TEST WELLS OF 

NATIONAL PETROLEUM RESERVE IN ALASKA 

Roger J. Witmer, Michael B. Mickey, Hideyo Haga 

SUMMARY 

Biostratigraphic correlations a re  released for  18 t e s t  wells in the 
National Petroleum Reserve in Alaska ( N . P . R . A . )  and one i n d u s t r y  well t o  
the  east  o f  t h e  Reserve along three l ines  o f  section. The correlations 
are  based on two microfossil groups, Foraminifera and palynomorphs 
(dinofl age1 1 ates,  acr i ta rchs ,  pollen, and spores),  analyzed by t h e  N . P . R . A .  
subcontractor Anderson, Warren, and Associates, Inc. ,  San Diego, California. 
Micropal eontol ogy reports, which record the microfossil assemblages 
recovered for  t h e  specified intervals  delineating the zones in t h e  
correl ated we1 1 s ,  a re  a1 so incl uded for  reference. 



INTRODUCTION 

An a r e a  of approximately  37,000 squa re  m i l e s  i n  n o r t h e r n  
Alaska w a s  e s t a b l i s h e d  a s  t h e  Naval Petroleum Reserve N o .  4 
(N.P.R.-4) i n  1923. From 1944 t o  1953,  t h i r t y - s i x  t e s t  w e l l s  
and 45 c o r e  t e s t s  were d r i l l e d  i n  and a d j a c e n t  t o  N.P.R.-4 
(Gryc, 1970). I n  1964, d r i l l i n g  aga in  resumed i n  t h e  Reserve 
and cont inued  u n t i l  1977 d u r i n g  which t i m e  17 a d d i t i o n a l  t es t  
w e l l s  were completed.  On June 1, 1977, t h e  j u r i s d i c t i o n  of 
N.P.R.-4 w a s  t r a n s f e r r e d  from the Department of t h e  Navy t o  t h e  
Department of t h e  ~ n t e r i o r  (U.S. Geologica l  Survey) ,  and t h e  
Reserve has  subsequent ly  been known a s  t h e  Na t iona l  Petroleum 
Reserve i n  Alaska (N.P.R.A.).  A s  d r i l l i n g  c o n t r a c t o r  f o r  N.P.R.A. 
s i n c e  mid 1975, Husky O i l  N.P.R. Ope ra t ions ,  Inc .  ha s  completed 
a  t o t a l  of 27 tes t  w e l l s  and e i g h t  f i e l d  w e l l s ,  s i x  test  w e l l s  
and t w o  f i e l d  w e l l s  under  t h e  N.P.R.-4 program, and 21 tes t  w e l l s  
and s i x  f i e l d  w e l l s  d u r i n g  t h e  c u r r e n t  N . P . R . A .  program. No 
a d d i t i o n a l  w e l l s  a r e  planned a t  t h e  p r e s e n t  t i m e .  

T h i s  r e p o r t  releases b i o s t r a t i g r a p h i c  c o r r e l a t i o n s  of 19 
wells a long  t h r e e  l i n e s  of s e c t i o n  across N . P . R . A .  based on 
bo th  Fo ramin i f e r a  and palynomorphs ( d i n o f l a g e l l a t e s ,  a c r i t a r c h s ,  
p o l l e n ,  and s p o r e s ) .  The b i o s t r a t i g r a p h i c  zona t ion  schemes were 
e s t a b l i s h e d  a t  t h e  l a b o r a t o r y  of t h e  s u b c o n t r a c t o r  Anderson, 
Warren, and A s s o c i a t e s ,  I n c . ,  of San Diego,  C a l i f o r n i a .  For ty-  
one f o r a m i n i f e r a 1  zonu le s  ( i n c l u d e s  20 Pa l eozo ic  Mamet zones)  and 
30 p a l y n o l o g i c a l  zonu le s  c o n s t i t u t e  t h e  zona t ion .  1 

A l l  of  t h e  w e l l s  t h a t  have been b i o s t r a t i g r a p i c a l l y  c o r r e l a t e d  
i n  t h i s  report  were d r i l l e d  i n  t h e  A r c t i c  c o a s t a l  p l a i n  and n o r t h e r n  
Arctic f o o t h i l l s  p rov inces  and have p e n e t r a t e d  va ry ing  p a r t s  of 
t h e  t h r e e  g e n e r a l l y  recognized s t r a t i g r a p h i c  sequences  of t h e  
North Slope, Based on sediment sou rce  a r e a s ,  t h e s e  sequences  and 
t h e i r  age r anges  ( i n  t h e  c o a s t a l  p l a i n )  i n c l u d e  t h e  F r a n k l i n i a n  
(p re -Miss i s s ipp ian ) ,  the El l e smer i an  (Mississippian-Early C r e t a c e o u s ) ,  
and the Brookian ( E a r l y  Cretaceous-Quaternary).  

The Foramin i fe ra  and palynology repor t s  prepared  b y  Anderson, 
Warren, and Assoc i a t e s ,  I n c . ,  upon which t h e s e  b i o s t r a t i g r a p h i c  
c o r r e l a t i o n s  are based, are a l s o  inc luded  a s  p a r t  of  t h i s  open- 
f i l e  r e l e a s e  ( s e e  p .17-86) .  

GENERAL GEOLOGIC FRAMEWORK 

Much of t h e  s t r a t i g r a p h i c  in format ion  i n  t h i s  s e c t i o n  has  been 
b r i e f l y  summarized from Carter e t  al. (1977) and Bi rd  (1981a) ,  t o  
which t h e  r e a d e r  is r e f e r r e d  f o r  a more d e t a i l e d  e x p l a n a t i o n .  
O t h e r  p u b l i c a t i o n s  p e r t i n e n t  t o  N.P.R.A. s t r a t i g r a p h y  i n c l u d e  
Brosge' and T a i l l e u r  (1971) ,  B i rd  (1978), and numerous Nanushuk 
Group and r e l a t e d  s t u d i e s  i n  Ahlbrandt (1979) and Molenaar (1981), 
as w e l l  as t h o s e  l i s t e d  i n  b i b l i o g r a p h i e s  compiled by  Mather and 
Trollman (1970) ,  C a r t e r  e t  al. (1975) ,  and Blean (1976).  



The s u b s u r f a c e  l i t h o l o g i c  u n i t s  of N . P . R . A .  ( s e e  F igu re  2 ,  p .  8)  
can be grouped i n t o  t h r e e  major s t r a t i g r a p h i c  sequences  on t h e  
b a s i s  of provenance of s ed imen t s  (Lerand,  1973; Grantz e t  a l . ,  
1975) a s  f o l l o w s :  

( 1 )  F r a n k l i n i a n  sequence:  Considered economic basement,  t h i s  
p re -Miss i ss ipp ian  age i n t e r v a l  of rocks  c o n s i s t s  of s t e e p l y -  
d i p p i n g  m e t a m o r p h o s d c l a s t i c s  and c a r b o n a t e s .  Source f o r  t h e  
c l a s t i c s  w a s  an orogenic  u p l i f t  i n  t h e  approximate p o s i t i o n  of  
present-day nor thernmost  Alaska.  Most of t h e  w e l l s  t h a t  p e n e t r a t e d  
t h i s  sequence i n  the Reserve have encountered a da rk  g r a y ,  wavy 
banded a r g i l l i t e  a t  t o t a l  dep th .  

( 2 )  E l l e smer i an  sequence:  T h i s  succes s ion  of rocks ,  which 
unconformably o v e r l i e s  t h e  F r a n k l i n i a n  sequence,  c o n s i s t s  of  
sha l low marine  and non-marine c l a s t i c s ,  as w e l l  a s  p l a t f o r m  
c a r b o n a t e s .  Sedimentologic  and s t r a t i g r a p h i c  ev idence  suggests 
t h e  El lesmer ian  s h o r e l i n e s  approximated t h e  p r e s e n t  A r c t i c  c o a s t  
wi th  open s e a s  southward.  In  t h e  n o r t h e r n  f o o t h i l l s  and c o a s t a l  
p l a i n  p rov inces ,  t h e  sequence r anges  i n  age from M i s s i s s i p p i a n  
t o  E a r l y  Cre taceous  (Neocomian). Major l i t h o l o g i c  u n i t s  i n c l u d e  
( i n  ascending  o r d e r )  t h e  End ico t t  Group ( M i s s i s s i p p i a n ) ,  L isburne  
Group (Late Miss i ss ipp ian-Ear ly  Permian) ,  S a d l e r o c h i t  Group 
(Early Permian-Early T r i a s s i c ) ,  Shubl ik  Formation (Middle-Late 
T r i a s s i c ) ,  Sag River  Sandstone ( L a t e  T r i a s s i c - E a r l y  J u r a s s i c ) ,  
Kingak Formation ( J u r a s s i c ) ,  and the in formal  pebble  s h a l e  u n i t  
( E a r l y  Cre taceous :  Neocomian). 

( 3 )  Brookian sequence:  The u p l i f t  of  t h e  Brooks Range provided 
a sou the rn  source f o r  t h i s  f i n a l  sequence of sed iments .  T h i s  
orogeny produced l a r g e  s c a l e  subs idence  t o  t h e  n o r t h  i n  t h e  form 
of  t h e  C o l v i l l e  Basin. The Barrow Arch, a basement high which 
e s s e n t i a l l y  p a r a l l e l s  t h e  present-day Alaskan Beaufor t  Sea shore-  
l i n e ,  r e s u l t e d  from subs idence  of t h e  n o r t h e r n  l and  area by bo th  
northward downwarping and normal f a u l t i n g .  A f t e r  d e p o s i t i o n  of 
t h e  predominant ly  El lesmerian-der ived pebble  s h a l e  u n i t ,  t h i c k  
c las t ic  wedges began p e r i o d i c a l l y  b u i l d i n g  o u t  i n t o  t h e  C o l v i l l e  
Basin  i n  t h e  E a r l y  Cre taceous  (Apt ian?)  t i m e  and l a s t e d  through 
t h e  T e r t i a r y .  The Torok Formation/Nanushuk Group (Cre taceous :  . 
Aptian-Cenomanian) r e f l e c t s  a p rog rad ing  d e p o s i t i o n a l  sys tem 
c o n s i s t i n g  of t o p s e t  beds of the Nanushuk and upper  Torok ( a l l u v i a l -  
d e l t a i c - s h e l f  d e p o s i t s ) ,  and f o r e s e t b e d s  ( s l o p e  d e p o s i t s )  and 
bo t tomse t  beds  ( b a s i n  f l o o r  d e p o s i t s )  of t h e  middle and lower 
Torok ( s e e  B i rd  and Andrews (1979) and Molenaar (1981)) .  Subsequent 
c l a s t i c  wedges i n c l u d e  t h e  C o l v i l l e  Group ( L a t e  Cre taceous :  
Cenomanian-Maestrichtian) and t h e  Sagavanirktok Formation ( T e r t i a r y ) .  
The Quaternary sed iments  of  t h e  c o a s t a l  p l a i n  i n c l u d e  t h e  Gubik 
Formation and Recent s u r f  i c i a l  d e p o s i t s .  

The North Slope Rock U n i t  Report  ( B i r d ,  1981b) l ists t h e  dep ths  
t o  t h e  t o p s  of t h e  l i t h o l o g i c  u n i t s  ( a s  shown i n  F i g u r e  2 ,  p .  8 ,  
of  t h e  p r e s e n t  r e p o r t )  encountered i n  t h e  w e l l s  of N . P . R . A . ,  as  w e l l  
as many off t h e  Reserve. Many of  t h e  l i t h o l o g i c  r e f e r e n c e s  i n  t h i s  
r e l e a s e ,  o t h e r  t han  t h o s e  taken  d i r e c t l y  from t h e  A . W . A .  Foramin i fe ra  
r e p o r t s ,  were based on B i rd  (1981b). 



CORRELATED WELLS 

Foramini fe ra1  and p a l y n o l o g i c a l  zones  have been c o r r e l a t e d  f o r  
18  w e l l s  w i t h i n  N . P . R . A .  and one  i n d u s t r y  w e l l  (ARCO I t k i l l i k  
River  N o .  1) j u s t  o u t s i d e  the e a s t e r n  boundary of the Reserve.  
Three  l i n e s  of s e c t i o n ,  B-A, A-C, and A-D ( s e e  Figure  I ) ,  c o n s t i t u t e  
t h e  b i o s t r a t i g r a p h i c  c o r r e l a t i o n s .  

Line of s e c t i o n  B-A, a total d i s t a n c e  of about 150 m i l e s ,  
t r e n d s  g e n e r a l l y  n o r t h e a s t e r l y  from nea r  I cy  Cape t o  P t .  Barrow 
and i n c l u d e s  t h e  fo l lowing  w e l l s :  

Tuna l ik  No. 1 
Peard No. 1 
Kugrua No. 1 
S. Meade No. 1 
S. Barrow N o .  17 

A t  a t o t a l  dep th  of  20,335 f t . ,  Tuna l ik  N o .  1 is t h e  deepes t  of 
the N . P . R . A .  w e l l s .  

Line of s e c t i o n  A-C r u n s  s o u t h e a s t e r l y  from P t .  Barrow toward 
t h e  Umiat a r e a  f o r  an app rox ima te ' d i s t ance  of  130 miles and 
i n c l u d e s  t h e  fo l lowing  w e l l s :  

S. Barrow No. 17 
E .  Simpson No. 1 
S. Simpson N o .  1 
Ikpikpuk No. 1 
In igok  No. 1 

The In igok  w e l l  is  t h e  second deepes t  t e s t  h o l e  i n  t h e  Reserve 
wi th  a t o t a l  p e n e t r a t i o n  of 20,102 f t .  

L ine  of s e c t i o n  A-D a l s o  t r e n d s  g e n e r a l l y  s o u t h e a s t e r l y  fo l lowing  
the Barrow Arch f o r  much of t h e  d i s t a n c e  and f i n a l l y  of f  t h e  Reserve 
t o  ARCO I t k i l l i k  River  No. 1. The t r a v e r s e  runs f o r  a t o t a l  d i s t a n c e  
of about 220 m i l e s  and i n c l u d e s  the fo l lowing  w e l l s :  

S. Barrow No. 17 
E .  Simpson No. 1 
D r e w  P o i n t  No. 1 
J.  W. Dal ton  No. 1 
W .  T. Foran No. 1 
Cape Halket t  No. 1 
E. Teshekpuk No. 1 
N. Kalikpik N o .  1 
At iga ru  P o i n t  No. 1 
S. Har r i son  Bay No. 1 
W .  F i s h  Creek No. 1 
I t k i l l i k  River  N o .  1 (ARCO) 

The 19  w e l l s  correlated i n  this r e p o r t  w i t h  t h e i r  completion 
d a t e s ,  t o t a l  depths ,  and deepes t  u n i t s  ( a g e s )  p e n e t r a t e d  are l i s t e d  
i n  Table  1. 





Table  1. A l p h a b e t i c a l  l i s t i n g  of 1 9  c o r r e l a t e d  w e l l s  with 
complet ion dates, t o t a l  d e p t h s ,  and deepest 
u n i t s  (ages) p e n e t r a t e d .  

Doepest Unit Panatrnted 
Well Completion Date Total Depth ( 4 s )  

Atiparu Teat Well No. 1 3/77 a 11.535 rt. Argillite mssmant 
CIndetaminate) 3 

S. Barrow Field Well No. 17 4/78 2.382 it. drgillito Baseme t 
Clndaterminate) 

Caps Ealhett Test Well No. 1 6/75 9 .900  it. Argilllte Basement 
CIndeterminate) 

J. W. Dalton Test Well No. 1 8/79 9.367 it. Arplllite Bareme t 
Ctudeterminrtb) 

Drew Point Test Well No. 1 3/78 7.946 it. Arglllite Bnaement 
(fndeteminato) 

1. Fish Creak Teat Well No. 1 4/77 11,427 ft. Kayak Shalr 
CProbabla Yiselaslppiaa) 

1. T. Foran Test Well No. 1 4/77 a 8.864 it. Argillite Basems t 
(fndetermiaate) 

9. Harrison Bay Test Well No. 1 2/77 a 11.290 it. tisburae Group 
middle Pennaylvauian or younger) 

tkpikpuk Test lell No. 1 

Inigok Teat lell No. 1 

Kakiktuk h . 7  
CProbable Yisnisslppian) 

5/7Q 20,101 tt. Kekiktuk Pm.7 
CYissiaaippian) 

ltkillik River Teat Well No. 1 7/71 15.321 it. Argilllte Baaemm t 
Cfndetemin.ts) 9 

I. Kalikpik Tent Well no. 1 4/78 7.395 it. Kingnk Sh. 
<Jurrsaic) 

Kuprum Tent Wmll No. 1 1/78 ia, 'sss r t :  Limburne ~ m u p  
<Ylddla Pmnnaylvaatan) 

~ --- ~- - 
8. Mardo Teat Well Ho. 1 1/70 9 ,941  i t .  Clay ~hmlea/miltatono~ of 

indetsminatm vn t 
~Indetsminmta) f 

Peard Taut lell No. 1 

I!. Simpson Toat Wm11 No. 1 4/70 7,739 it. Argillitc Baama t 
~Indeteminate) !, 

I. ~ i m p ~ o ~  Teat Well Ro. 1 4/77 8,795 it. Ar~illite Baamsnt 
(1 ndetemin.to) 3 

L. To8belrpuk Teat We11 No. 1 3/78 10.664 it, Graaite Bnaement 
Kekiktuk Fm 7 
(~iaaiami~~iaa) ' 

Tunalik h a t  1-11 Uo, 1 1/80 20.335 i t .  Lisburne Group 
(Uiuaimmippian) 

Footnotea: 

1 - Wsll m a  drilled by ARC0 (Atlantic Riclrfield C o . )  t o  the aSSt of N.P.R.A. 

1 - Wsll ran drilled during Naval Petroleum Reserve No. 4 (N.P.B.4) nrogram. 

3 - Argillite in thssa wells is barren of pal~nomorpbs and forrrninlfers hence the 
Indeterminate age desi.uation. Tha follo-lng report4 shed S m e  ligie on 1;s 
possible age range: Ordovician - Silurian aged grrptolites m d  cnitinozoans 
recovered from atpillite mt Point Barrow and Prudhoe Bay w l l s  (Carter and Lsufield, 
1975); Early Cnmbrian radiometric age8 i r m  mica in argilllte of Prudhoa b y  well 
(Drummad, 1974); Early? - Middle Devonian aged carbonized plaat fragments in 
steeply-dipping carbonaceouu Clay ahale. likely part of argillite basement aequeoce, 
near bottom of Topagoruk we11 CCollies. 1958; Bergquist, 1866). The age of sconmfc 
basement in N.P.R.A. is typierllt considerad a4 Ylddlo Devonian or older. 

4 - The clay shalss/ailtutonns near tho bott- of this well are steaply4ippiug and 
very similar in character to those in the basal Part of the Topagoruk re11 dated 
as Early? - Yiddlo Devonian on the bneis of Plant f*agmemta. Tbese strata are 
barren of ioramloifers in both wells. Tbe interval in 9. Meade in e~seatl\llr 
barren or p*Lyoanorpbs; iu Topagoruk tbeae basal Strata are muggestive of a pre- 
Carbonlfaroua age. 

5 - Bird et rl. ClD77) coacluded that this well bottomed In a granitic intrusive 
(fiaburne/~ranita contact given as 10,617 it.). Radiometric datas based om tro 
different mloaralr gialded discordant *1*m: 339 f 10 m.7. (Nianisai~plrn ape) 
for K reldepar and 243 7 m.7. C h t e  Permian age) for biotite. AXternmtlvely. 
an A.X.A.. 14.z.. report for thin well autgeets the followiap~ 

Foraminifera 
10,590  - lO.0SO It.: Endlcott Group, Kakiktuk m.7 (Uissiaatppian) 
10.650 - 10,664 ft. TD: Q~rrtzita? (I~deterniamtm ase) 

w 3 0 . 6 ~ 4  it. m: Carbootiemum 



GENERAL CONCEPT OF ZONATION 

The b a s i c  u n i t  i n  b i o s t r a t i g r a p h y  i s  t h e  b i o s t r a t i g r a p h i c  zone ,  
d e f i n e d  a s  a  body of s t r a t a  t y p i c a l l y  c h a r a c t e r i z e d  by p a r t i c u l a r  
f o s s i l  t a x a .  Although t h e  zone o f t e n  t a k e s  its name from one o r  
more of t h e  c h a r a c t e r i s t i c  t a x a ,  t h e  zones of t h i s  r e p o r t  a r e  a lpha-  
numeric d e s i g n a t i o n s ,  The Code of S t r a t i g r a p h i c  Nomenclature 
s ta tes  t h a t  ".. .  b i o s t r a t i g r a p h i c  ev idence  i s  t h e  most u s e f u l  means 
f o r  de te rmin ing  t i m e - s t r a t i g r a p h i c  boundar ies ,  but c r i t e r i a  f o r  
d e f i n i n g  b i o s t r a t i g r a p h i c  and t i m e - s t r a t i g r a p h i c  u n i t s  d i f f e r  
fundamenta l ly ."  B i o s t r a t i g r a p h i c  zones  should  never  s imply b e  
assumed t o  have t i m e - s t r a t i g r a p h i c  s i g n i f i c a n c e .  

Many of t h e  zones t h a t  make up t h e  N.P.R.A. b i o s t r a t i g r a p h i c  
column may i n  f a c t  be  t i m e - t r a n s g r e s s i v e  i n  c h a r a c t e r .  A l l  of 
t h e  Foramin i fe ra  recovered  i n  t h e  N . P . R . A .  s u b s u r f a c e  a r e  b e n t h o n i c ,  
and as a r e s u l t  were c o n t r o l l e d  i n  large p a r t  by t h e  sedimentary  
f a c i e s  which migra ted  bo th  g e o g r a p h i c a l l y  and t empora l ly .  The 
d i n o f l a g e l l a t e  assemblages ,  a l though  p l a n k t o n i c ,  may have been 
i n f l u e n c e d  as  w e l l  t o  va ry ing  d e g r e e s  by p a r t i c u l a r  f a c i e s ,  l i k e l y  
a s  an  i n d i r e c t  consequence of water  d e p t h ,  d i s t a n c e  from s h o r e ,  
n u t r i e n t  pa ramete r s ,  e t c .  T h i s  f a c i e s  i n f l u e n c e  on m i c r o f o s s i l  
assemblages l e a d s  t o  a t i m e - t r a n s g r e s s i v e  o r i e n t e d  z o n a t i o n .  A 
good case i n  p o i n t  is r e f l e c t e d  i n  t h e  f o r a m i n i f e r a l  zonal boundar ies  
F-9/F-1OIF-11 and t h e  p a l y n o l o g i c a l  zona l  boundary PM-.17/PM-18 
( s e e  F i g u r e  2 ) .  These boundar ies  have been dashed and s l a n t e d  t o  
r e p r e s e n t  t h e  t i m e - t r a n s g r e s s i v e  n a t u r e  of  t h e  prograding complex 
of Torok Formation/Nanushuk Group s t r a t a .  One must r e a l i z e  t h a t  
many of  t h e  o t h e r  zona l  boundar ies  shown a s  l e v e l  l i n e s  ( imply ing  
i sochronous  s u r f a c e s )  i n  F i g u r e  2 might i n , f a c t  b e  d iachronous  
i n t e r f a c e s .  

A d d i t i o n a l  problems a r e  encountered  i n  b i o s t r a t i g r a p h i c  zona- 
t i o n  when one o r  b o t h  of t h e  boundar ies  of zones are r e p r e s e n t e d  
by d i s c o n f o r m i t i e s .  I t  is d i f f i c u l t  t o  know how much s t r a t a  
(and reflected t i m e )  a r e  miss ing  as a  r e s u l t  of s u b a e r i a l l s u b m a r i n e  
e r o s i o n  o r  non-deposi t ion .  

The r e a d e r  is referred t o  t h e  Code of S t r a t i g r a p h i c  Nomenclature 
prepared  by t h e  American Commission on S t r a t i g r a p h i c  Nomenclature 
(1970) f o r  a d e t a i l e d  d i s c u s s i o n  of b i o s t r a t i g r a p h i c  zones.  
A p p l i c a t i o n s  and a t t e n d a n t  problems of b i o s t r a t i g r a p h i c  zona t ion  
t e c h n i q u e s  a r e  addressed  i n  Kaufmann and Hazel (1977), Berggren 
(1978), and Johnson (1979).  

FORAMINIFERAL BIOSTRATIGRAPHY 

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

The f o r a m i n i f e r a l  zona t ion  scheme f o r  N.P.R.A. ( s e e  F i g u r e  2 ) ,  
e s t a b l i s h e d  by Michael B .  Mickey w h i l e  a t  Anderson, Warren, and 
A s s o c i a t e s  (A.W.A.), c o n s i s t s  e s s e n t i a l l y  of 2 1  A . W . A .  zones 
( d e s i g n a t e d  "F"), i n  a d d i t i o n  t o  20 P a l e o z o i c  zones  ( d e s i g n a t e d  
"Z") of Mamet ( r e f e r  t o  Mamet and Ross (1971), and Armstrong and 
Mamet (1977)) .  Zones F-21 through F-1 range  i n  age  from E a r l y  
Permian t o  Quaternary ,  whereas zones 2-5 through 2-22 ( o r  younger) 
a r e  predominantly M i s s i s s i p p i a n  through Pennsylvanian i n  age .  



F i g u r e  2.  N . P . R . A .  s u b s u r f a c e  time-stratigraphic/stratigraphic/ 
b i o s t r a t i g r a p h i c  u n i t s ,  (Modified from 1980 c h a r t  
o f  Anderson, Warren, and Associates ,  I n c . )  



General  remarks are inc luded  under t h e  f o l l o w i n g  t h r e e  sub- 
headings  of  t h e  r e p o r t  f o r  t h e  f o r a m i n i f e r a 1  zones c o r r e l a t e d  i n  
t h e  19 w e l l s  a long  l i n e s  of s e c t i o n  B-A, A-C, and A-D. A number 
of comments, most of which apply  t o  a l l  t h r e e  s e c t i o n s ,  a r e  
o f f e r e d  below: 

(1) The d e s i g n a t i o n  Lithocampe s p .  N ,  o r  L.  s p .  N ,  shown on 
many of t h e  wel l s  ( e . g , ,  a t  a dep th  of 6 , 2 1 0  T t .  i n  Fea rd  Yo. 1) 
marks t h e  t o p  occur rence  of a  p a r t i c u l a r  r a d i o l a r i a n  which t y p i c a l l y  
o c c u r s  j u s t  above t h e  t o p  of t h e  Neocomian age s t r a t a  i n  N . P . R . A .  

( 2 )  G e n e r a l l y ,  i n  t h e  Torok Formation/Nanushuk Group complex, 
t h e  F-11 zone d e f i n e s  t h e  bot tomset  and f o r e s e t  s l o p e  d e p o s i t s ,  
t h e  F-10 zone i n  t h e  f o r e s e t  and t o p s e t  o u t e r  s h e l f  t o  upper  
s l o p e  d e p o s i t s ,  and t h e  F-9 zone t h e  t o p s e t  i n n e r  t o  middle s h e l f  
(some non-marine) d e p o s i t s .  The F-8 zone c o i n c i d e s  wi th  predominantly 
ve ry  sha l low i n n e r  shelf  d e p o s i t s .  I n  t h e  C o l v i l l e  Group, t h e  F-7 
zone g e n e r a l l y  d e l i n e a t e s  t h e  d i s t a l  facies  of  the S h a l e  Wall Member, 
t h e  F-6 zone t h e  s l o p e  d e p o s i t s  of t h e  Seabee Formation,  and t h e  
F-5 zone t h e  non-marine t o  s h e l f  d e p o s i t s  of t h e  Schrader  Bluff 
Formation.  

( 3 )  Poor t o  non-ex i s t en t  r ecovery  of Foramin i fe ra  i n  many of 
t h e  sands tones  shown on t h e  c h a r t s  p r e c l u d e s  assignment of a  s p e c i f i c  
zone o r  age .  A s  a result, t h e s e  u n i t s  can on ly  b e  cons ide red  a s  
b r a c k e t e d  by s u b j a c e n t  and s u p e r j a c e n t  d e s i g n a t i o n s .  

( 4 )  The s t r a t i g r a p h i c  c o r r e l a t i o n  of t h e  sandy u n i t  i n  S .  
Barrow No. 1 7  (2,080-2,170 f t . )  w i t h  a  sands tone  i n  S. Meade N o .  1 
(8,760-8,930 f t . ;  see Char t  1 - A )  and with a  sands tone  i n  E .  Simpson 
No. I (6,740-6,900 f t . ;  see Charts 2-A and 3 - A )  has been q u e r i e d  
and warrants f u r t h e r  comment. The sands  i n  S. Meade No. 1 and 
E .  Simpson No. 1 are recognized by most g e o l o g i s t s  a s  d e f i n i t e  
Sag River  Sandstone .  The sandy i n t e r v a l  l i s t e d  above f o r  S. Barrow 
N o .  17 ,  however, h a s  been c a l l e d  B a r r o w  Sands by B i r d  (1981b) and 
C a r t e r  ( v e r b a l  communication, 1981) ,  wi th  t h e  Sag River  Sandstone 
i n d i c a t e d  i n  t h e  i n t e r v a l  2,275-2,345 f t .  d i r e c t l y  a t o p  a r g i l l i t e  
basement.  An a l t e r n a t i v e  e x p l a n a t i o n  o f f e r e d  i n  t h i s  r e p o r t  
s u g g e s t s  t h a t  the Sag River  Sandstone of S .  Meade N o .  1 and E .  
Simpson N o .  1 c o r r e l a t e s  s t r a t i g r a p h i c a l l y  w i t h  t h e  sands  i n  S.  
Barrow N o .  1 7  a t  approximate ly  2,080-2,170 f t .  The in te rbedded  
s a n d s / b i o c a l c a r e n i t e s  d e s c r i b e d  i n  t h e  Husky O i l  Geologic Report 
of S.  Barrow No. 1 7  from 2,277-2,344 f t .  may i n  fact be t h e  more 
arenaceous  updip  f a c i e s  of t h e  Shub l ik  Formation. Foramin i fe ra  
r ecovered  from t h e  e n t i r e  i n t e r v a l  2,170-2,320 f t .  a r e  g e n e r a l l y  
more s u g g e s t i v e  of a  Shub l ik  F-19 zone assemblage than  one t h a t  
might be  d e r i v e d  from t h e  Sag River  Sandstone.  F u r t h e r  d e t a i l e d  
w e l l  log and s e i s m i c  c o r r e l a t i o n s ,  combined w i t h  p a l e o n t o l o g i c a l /  
paleonenvironmental  ev idence ,  w i l l  h e l p  e l u c i d a t e  t h i s  s t r a t i g r a p h i c  
problem. 

(5)  The t o p  of a pebb le  sands tone  which o f t e n  o c c u r s  in t h e  
b a s a l  Shub l ik  Formation,  a s  d e s c r i b e d  by Tappan (1951) ,  h a s  been 
marked a s  P b l .  S s .  in t h e  w e l l s  i t  h a s  been observed ( e . g . ,  a t  a 
dep th  of 8 ,640 f t .  i n  Peard No. 1); s e e  t h e  b a s a l  F-19 zone on 
t h e  c o r r e l a t i o n s .  



( 6 )  Some of t h e  zones ( e . g . ,  F-20 (.Echooka); 2-17 t o  2-18 
(Dolomite U n i t ) )  a r e  no t  s t r i c t l y  b i o s t r a t i g r a p h i c  zones;  t h e s e  
u n i t s  a re  d e f i n e d  by c h a r a c t e r i s t i c  t a x a  and/or r e c o g n i t i o n  of 
t h e  p a r t i c u l a r  l i t h o l o g i e s  of t h e  Echooka Formation of t h e  
Sadlerochi tGroup and do lomi te  of  t h e  Lisburne  Group, r e s p e c t i v e l y .  
L i t h o l o g i e s  such  a s  t h e  Kayak- I tk i lya r i ak  and Kekiktuk Formations 
of t h e  E n d i c o t t  Group have a l s o  been c o r r e l a t e d  i n  c e r t a i n  wells 
( e . g . ,  Ikpikpuk No. 1 and In igok No. 1). 

( 7 )  A broken unconformity l i n e  i n d i c a t e s  t h a t  t h e  evidence  
f o r  an unconformable hor izon  is no t  q u i t e  a s  s t r o n g  a s  f o r  t h o s e  
shown with s o l i d  l i n e s .  

(8) A d i s c u s s i o n  on t h e  p o s s i b l e  age of  the a r g i l l i t e  base-  
ment complex is  p r e s e n t e d  i n  Foo tno te  3 of Table  1. 

( 9 )  For  d e t a i l s  o f  t h e  zona t ion  of t h e  c o r r e l a t e d  w e l l s ,  s e e  
t h e  A . W . A .  Foramin i fe ra  r e p o r t s  inc luded  wi th  t h i s  r e l e a s e .  I n  
t h e  c a s e  of d i f f e r e n c e s  i n  zone ass ignments  o r  d e p t h s  between 
t h e  r e p o r t s  and t h e  c o r r e l a t i o n  s e c t i o n s ,  t h e  l a t t e r  p r e v a i l s .  

Line of  S e c t i o n  B-A 

The f o r a m i n i f e r a 1  b i o s t r a t i g r a p h i c  c o r r e l a t i o n  of t h e  f i v e  
w e l l s  o f  t r a v e r s e  B-A is  d e p i c t e d  i n  Char t  1 - A .  An expanded 
s e c t i o n  i n  Tuna l ik  No. 1 t h i n s  c o n s i d e r a b l y  i n  S .  Barrow No. 17 
on t h e  Barrow Arch. S t r a t a  i n  t h e  Tuna l ik  w e l l  r ange  from a t h i c k  
F-9 zone of t h e  Nanushuk Group t o  t h e  2-21 zone of t h e  L i sburne  
Group a t  t o t a l  d e p t h .  O f  p a r t i c u l a r  i n t e r e s t  is  t h e  r e l a t i v e l y  
t h i c k  s e c t i o n  of  zones F-12/13 t o  Fr13/14, making much of  what 
h a s  been c a l l e d  Kingak Sha le  ( B i r d ,  1981b) Neocomian age. In  
S. B a r r o w  N o .  17, a  s e c t i o n  of F-10 Torok Formation through F-19 
Sag River Sandstone/Shubl ik(?)  sediments  rests unconformably a top  
t h e  a r g i l l i t e ;  the disconformi ty  between F-13/14 and F-18 r e f l e c t s  
t h e  absence  of zones F-15, F-16, and F-17. Whereas t h e  t o t a l  range  
and s u c c e s s i o n  of zones r e p r e s e n t e d  i n  Kugrua No. 1 a r e  n e a r l y  
i d e n t i c a l  ( though condensed) t o  t h a t  of Tuna l ik  No. 1, t h e  F-21 
through 2-21 Lisburne  Group zones are absen t  i n  Peard No. 1 and 
S. Meade No. 1. I n  t h e  Peard w e l l ,  t h e  F-20 (Echooka) zone r e s t s  
on a r g i l l i t e ,  w h i l e  i n  t h e  S. ldeade w e l l  t h e  s t e e p l y - d i p p i n g ,  
b a r r e n  s t r a t a  a t  t o t a l  dep th  a r e  of i n d e t e r m i n a t e  age ( s e e  Footnote  
4 o f  Tab le  1 f o r  d e t a i l s ) .  

Line of  S e c t i o n  A-C 

Chart  2-A r e p r e s e n t s t h e  c o r r e l a t i o n  of  t h e  f o r a m i n i f e r a l  zones 
of t h e  f i v e  w e l l s  a long  line of s e c t i o n  A X .  Much of t h e  expanded 
s e c t i o n s  of  s t r a t a  encountered  i n  t h e  Ikpikpuk and In igok w e l l s  
a r e  th inned  c o n s i d e r a b l y  o r  t r u n c a t e d  b e f o r e  reach ing  S. Simpson 
No. 1. Kingak S h a l e  through S a d l e r o c h i t  Group s t r a t a  r e p r e s e n t i n g  
zone F-17/18 through F-20 main ta in  a r a t h e r  c o n s i s t e n t  t h i c k n e s s  
i n  these w e l l s .  I n  In igok No. 1, t h e  s t r a t a  p e n e t r a t e d  i n c l u d e  
the F-5 zone of t h e  C o l v i l l e  Group through t h e  pre--2-10 zone 
s e c t i o n  of q u e s t i o n a b l e  Kekiktuk sediments  (o f  i n d e t e r m i n a t e  age )  
a t  t o t a l  d e p t h .  The Lisburne  c a r b o n a t e s  a s s igned  a 2-10 o r  11 zone 



a r e  t h e  o l d e s t  known immediately o v e r l y i n g  the E n d i c o t t  Group i n  
N . P . R . A .  Similar q u e s t i o n a b l e  Kekiktuk r o c k s  a r e  r e p o r t e d  f o r  t h e  
bottom of Ikpikpuk No. 1; t h e  t o p  sample i n  t h i s  w e l l  ( a t  100 f t . )  
be longs  t o  t h e  F-8 zone of t h e  Nanushuk Group. The F-9 Nanushuk 
Group through pre--Z-20 u n d i f f e r e n t i a t e d  Carboniferous-Permian 
s e c t i o n  i n  S .  Simpson No. 1, as w e l l  a s  t h e  F-7 C o l v i l l e  Group 
through F-20 S a d l e r o c h i t  Group s e c t i o n  i n  E. Simpson No. 1, rests 
unconformably a t o p  a r g i l l i t e  basement.  Aside from t h e  c o n s i d e r a b l e  
t r u n c a t i o n  of  s t r a t a  by  t h e  basement unconformity,  o t h e r  subsequent  
d i s c o n f o r m i t i e s  have e l i m i n a t e d  a t  l e a s t  t h e  F-14/F-15/F-16 i n t e r v a l  
of sediments  i n  South Simpson No. 1 and E .  Simpson N o .  1. 

Line  of S e c t i o n  A-D 

Foramin i fe ra1  zones are c o r r e l a t e d  fo r  12 wells along l i n e  of 
s e c t i o n  A-D ( s e e  Char t  3 - A ) .  A l l  of t h e  w e l l s ,  except  E .  Teshekpuk 
No. 1, S.  Har r i son  Bag No. 1, and W .  F i s h  Creek No. 1 ,  bottomed in 
a r g i l l i t e  basement. The r o c k s  a t  t o t a l  depth  i n  the E.  Teshekpuk 
w e l l  a r e  b e l i e v e d  by B i r d  e t  a l .  (1977) t o  be p a r t  of a  g r a n i t i c  
i n t r u s i v e ,  w h i l e  t h e  A.W.A. Foramin i fe ra  r e p o r t  f o r  t h e  w e l l  
s u g g e s t s  t h a t  t h e y  are a q u a r t z i t e  (of  t h e  Kekiktuk? Format ion) .  
S. Harr i son  Bay No. 1 encountered  zone 2-20 ( r e v i s e d  from A.W.A. 
Foramin i fe ra  r e p o r t  l i s t i n g  zone 2-21)of t h e  Lisburne  Group a t  
t o t a l  d e p t h ,  and W .  F i s h  Creek No, 1 bottomed i n  t h e  E n d i c o t t  
Group (Kayak Shale?).  

S t r a t a  below t h e  b a s a l  Cre taceous  unconformity ( a t  b a s e  of 
zone F-13/14 or b a s e  of sand below zone F-12/13) and above t h e  
a r g i l l i t e  g e n e r a l l v  range  from zones F-16 or  F-15/16 of t h e  Kingak 
Formation t o  E n d i c o t t  Group l i t h o l o g y  a long t h e  t r a v e r s e  from 
E .  Teshekpuk No, 1 t o  ARCO I t k i l l i k  River  No. 1. The b a s a l  
Cre taceous  unconformity has c u t  out zones F-15 and F-16 of t h e  
Kingak Formation i n  t h e  A t i g a r u  P o i n t  w e l l ,  D i r e c t l y  below t h e  
unconformity a r e  e i t h e r  zone F-18 Kingak Formation o r  F-19 Shubl ik  
Formation s t r a t a  from Cape H a l k e t t  N o .  1 t o  S .  Barrow N o .  1 7 ,  I n  
t h i s  series of w e l l s ,  E n d i c o t t  Group s t r a t a  rest a t o p  basement i n  
Cape H a l k e t t  No. 1 ,  W .  T. Foran No. 1, and J. W. Dal ton No. 1. 
Zone F-20 S a d l e r o c h i t  Group r o c k s  l i e  on t h e  a r g i l l i t e  i n  Drew 
P o i n t  No. 1 and E .  Simpson N o .  1. A t  a  t o t a l  d e p t h  of 7 ,395 feet, 
the N. Kal ikp ik  w e l l ,  t h e  second most sha l low w e l l  on t h e  t r a v e r s e  
(after S. Barrow N o .  1 7 ) ,  bottomed i n  zone F-16 Kingak s t r a t a .  

S t r a t a  above t h e  b a s a l  Cre taceous  unconformity range  g e n e r a l l y  
from the F-5 zone of t h e  C o l v i l l e  Group t o  t h e  F-12/13 o r  F-13/14 
zones  of t h e  pebb le  s h a l e  uni t /Kingak s t r a t a  i n  ARCO I t k i l l i k  
R ive r  No. 1, W .  Fish Creek N o .  1, S. Harr i son  Bay No. 1, At iga ru  
P t .  No, 1, N ,  Kalikpik No. 1, E.  Teshekpuk No. 1, and Cape Halkett 
N o .  1. Younger zone s t r a t a  w e r e  encountered  n e a r  t h e  top  of 
o t h e r  w e l l s  as f o l l o w s :  S .  Barrow No. 17 (F-10 zone Torok Format ion) ,  
E..Simpson N o .  1 (F-7 zone C o l v i l l e  Group),  W .  T .  Foran No. 1 
(F-4 zone Sagavanirk tok Format ion) ,  and Drew P o i n t  No. I and J .  W. 
Dal ton No. 1 (F-1 zone Gubik Formation,  w i t h  s u b j a c e n t  F-5 and 
F-4? zone s t r a t a ,  r e s p e c t i v e l y ) .  



PALYNOLOGICAL BIOSTRATIGRAPHY 

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

Hideyo Haga, w h i l e  employed b y  Anderson, Warren, and A s s o c i a t e s  
(A.W.A.), e r e c t e d  t h e  p a l y n o l o g i c a l  zona t ion  scheme used i n  N.P.R.A. 
( s e e  F i g u r e  2 ) .  The zona t ion  c o n t a i n s  19  A . W . A .  d i n o f l a g e l l a t e  
c y s t  zones (des ignated "PM") and 11 A . W . A .  spore-pollen zones  
( d e s i g n a t e d  "PT"). D i n o f l a g e l l a t e  zones PM-27 through PM-11 range  
from t h e  L a t e  T r i a s s i c  t o  t h e  Eocene. Spore-pollen zona t ion  ranges  
from t h e  PT-22 zone i n  t h e  Devonian t o  t h e  PT-10 zone i n  t h e  
Paleocene .  

The t h r e e  subheadings which f o l l o w  i n c l u d e  g e n e r a l  comments 
p e r t a i n i n g  t o  t h e  19 w e l l s  c o r r e l a t e d  i n  t h e  l i n e s  of s e c t i o n  
B-A, A-C, and A-D on the b a s i s  of  d i n o f l a g e l l a t e s ,  as w e l l  a s  
p o l l e n  and s p o r e s .  A f e w  comments, which app ly  t o  a l l  t h r e e  
s e c t i o n s ,  are s t a t e d  below: 

( 1 )  Zone PM-18a (poss ib le  Neocomian age) is a  r e l a t i v e l y  newly 
d e s i g n a t e d  u n i t  which h a s  a  g e n e r a l  E a r l y  Cre taceous  a s p e c t ,  and 
o c c u r s  below zone PM-18 and above t h e  d e f i n i t e  Neocomian age PM-19 
zone. Based on p a l y n o l o g i c a l  evidence  a l o n e ,  zone PM-18a cou ld  
b e  of Aptian age;  t h e  a s s o c i a t e d  f o r m a n i f e r a l  assemblages,  however, 
i n d i c a t e  a Neocomian age. Hence, zone PM-18a is p o s i t i o n e d  t o  
s t r a d l e  t h e  Aptian-Neocomian (Barremian) boundary ( s e e  F i g u r e  2 )  
and is t e n t a t i v e l y  d e s i g n a t e d  as p o s s i b l e  Neocomian age. I n  some 
of t h e  A . W . A .  palynology r e p o r t s ,  i t  is recorded  a s  zone PM-18a 
i n  t h e  Summary of  Rev i s ions  s e c t i o n ,  but i n  o t h e r s  t h e  e q u i v a l e n t  
i n t e r v a l s  were r e p o r t e d  a s  zone PM-19 and/or  PM-20. 

( 2 )  Poor palynomorph recovery  and l a c k  of  d i a g n o s t i c  forms 
prec luded a d e t a i l e d  zona t ion  i n  p a r t i c u l a r l y  t h e  J u r a s s i c ,  
T r i a s s i c ,  and Carbon i fe rous  age i n t e r v a l s  of many of  t h e  w e l l s .  

( 3 )  The reader is  referred t o  the A.W.A.  palynology r e p o r t s  
inc luded  w i t h  t h i s  r e l e a s e  f o r  d e t a i l s  of t h e  zona t ion  of  i n d i v i d u a l  
w e l l s .  The c o r r e l a t i o n  s e c t i o n s  supercede  the  r e p o r t s  i n  the even t  
of d i s c r e p a n c i e s  i n  zone ass ignments  o r  d e p t h s .  

Line  of S e c t i o n  B-A 

Char t  l -B r e p r e s e n t s  t h e  p a l y n o l o g i c a l  b i o s t r a t i g r a p h i c  
c o r r e l a t i o n  of t h e  f i v e  w e l l s  which c o n s t i t u t e  t r a v e r s e  B-A. 
The expanded s e c t i o n  encountered  i n  Tuna l ik  No. 1 r a n g e s  from PM-17/ 
1 8  zone Nanushuk Group strata t o  an i n t e r v a l  a t  the bottom of the 
h o l e  of i n d e t e r m i n a t e  age s u b j a c e n t  t o  zone PT-19 of t h e  Lisburne  
Group. Much of  t h i s  s e c t i o n  is e i t h e r  markedly th inned  o r  n o t  
r e p r e s e n t e d  on t h e  Barrow a r c h  i n  S. Barrow N o .  17 ,  where p e n e t r a -  
t i o n  ranged from zone PM-18 of t h e  Torok Formation t o  u n d i f f e r e n -  
t i a t e d  T r i a s s i c  sediments .  The s e c t i o n  i n  S.  Barrow No. 1 7 ,  as  
w e l l  as t h e  zone PM-17/18 Nanushuk Group through T r i ~ s s i c ?  age 
s t r a t a  i n  Peard  No. I, unconformably o v e r l i e  t h e  a r g i l l i t e  base-  
ment. The s e c t i o n  p e n e t r a t e d  i n  Kugrua No. 1 ranges  from zone 
PM-17/18 Nanushuk Group through p robab le  Pennsylvanian age (PT-19?) 
Lisburne  Group s t r a t a  a t  t o t a l  d e p t h .  I n  S .  Meade No. 1 ,  the t o t a l  
s e c t i o n  d r i l l e d  ex tends  from zone PM-17/18 Nanushuk Group s t r a t a  
t o  an i n t e r v a l  at t h e  bottom of t h e  h o l e  of i n d e t e r m i n a t e  age 



(see Foo tno te  4 of Table  a  for d e t a i l s )  w i t h  a  s u p e r j a c e n t  zone 
PT-171 (based on s i d e w a l l  c o r e  a t  9,370 f t . ) .  Only a ve ry  g e n e r a l  
tenuous  zona t ion  is p o s s i b l e  i n  t h e  J u r a s s i c - T r i a s s i c  i n t e r v a l  
of t h e  Peard ,  Kugrua, and  S.  Meade w e l l s .  The p o s s i b l e  Neocomian 
PM-18a zone was recognized from S. Barrow No. 1 7  t o  Peard  No. 1, 
b u t  was not  observed i n  t h e  "very poor recovery" i n t e r v a l  of t h e  
Tuna l ik  w e l l .  Note t h e  t h i c k  Neocomian age PM-19 zone which 
spans  pebb le  shale uni t /Kingak Shale s t r a t a  i n  Tuna l ik  N o .  1. 

Line  of S e c t i o n  A-C 

P a l y n o l o g i c a l  zones were c o r r e l a t e d  f o r  f i v e  wells a l o n g  l i n e  
of  s e c t i o n  A-C i n  Char t  2-B.  Strata  d r i l l e d  i n  In igok No. 1 
extend from t h e  PM-14 zone of t h e  C o l v i l l e  Group t o  t h e  PT-21 
zone of ,the E n d i c o t t  Group a t  t o t a l  dep th .   he-strata p e n e t r a t e d  
i n  t h e  Ikpikpuk w e l l  r e p r e s e n t  a  s e c t i o n  of PM-16 zone Nanushuk 
Group through u n d i f f e r e n t i a t e d  Carbon i fe rous  age  E n d i c o t t  Group. 
The s e c t i o n s  of  PM-17 zone Nanushuk Group through u n d i f f e r e n t i a t e d  
Carbon i fe rous  ( M i s s i s s i p p i a n ? )  age s t r a t a  i n  S .  Simpson No. 1 
and PM-16 C o l v i l l e  Group through undifferentiated Permo-Triassic  
age S a d l e r o c h i t  Group strata i n  E .  Simpson No. 1 b o t h  unconfor- 
mably o v e r l i e  a r g i l l i t e  basement.  The p o s s i b l e  Neocomian PM-18a 
zone is recorded  a long  t h e  t r a v e r s e  from S.  Barrow No. 1 7  t o  
Ikpikpuk No. 1, b u t  does  no t  extend t o  t h e  In igok w e l l .  S t r a t a  
r e p r e s e n t i n g  zones PM-19 through PM-22 have pinched o u t  (or have 
p o s s i b l y  been t r u n c a t e d )  between t h e  Ikpikpuk and S. Simpson 
w e l l s .  Palynomorph recovery  p e r m i t t e d  on ly  u n d i f f e r e n t i a t e d  system 
ass ignments  f o r  much of t h e  Permo-Triassic  through J u r a s s i c  age 
p a r t  of t h e  s e c t i o n .  The t h i c k  Carbon i fe rous  age s e c t i o n  of zones 
PT-19, 20,  and 21  ia In igok  N o ,  1 and t h e  u n d i f f e r e n t i a t e d  
Carbon i fe rous  age s e c t i o n  i n  Ikpikpuk No. 1 t h i n s  c o n s i d e r a b l y  t o  
a  38 f t .  t h i c k  i n t e r v a l  recognized a t o p  t h e  a r g i l l i t e  i n  S. Simpson 
No. 1. No Carbon i fe rous  age sediments  were recorded i n  t h e  E, 
Simpson No. 1 w e l l .  

Line of  S e c t i o n  A-D 

P a l y n o l o g i c a l  zones a r e  c o r r e l a t e d . f o r  1 2  w e l l s  a long  t r a v e r s e  
A-D ( s e e  Char t  3 - B ) .  D e f i n i t e  a r g i l l i t e  basement rocks  a r e  
recorded a long  t h i s  l i n e  of  s e c t i o n  a t  t o t a l  d e p t h  f o r  S.  Barrow 
No. 1 7 ,  E.  Simpson No. 1, D r e w  P o i n t  No. 1, J .  W .  Dal ton  No. 1, 
W .  T.  Foran No, 1 ,  Cape H a l k e t t  No. 1, and At iga ru  P o i n t  No. 1. 
In  t h e  E .  Teshekpuk w e l l ,  t h e  e n t i r e  b a s a l  i n t e r v a l  from 9,870- 
10,664 f t .  ( t o t a l  d e p t h )  is  r e p o r t e d  a s  Carbon i fe rous  age ( s e e  
Foo tno te  5 of Table  I f o r  a d d i t i o n a l  i n f o r m a t i o n ) .  The r e l a t i v e l y  
more sha l low N .  Ka l ikp ik  w e l l  a t  a t o t a l  depth of 7 ,395  ft, 
bottomed i n  zone PM-22 Kingak s t r a t a .  The b a s a l  s e c t i o n s  i n  
both S. Har r i son  Bay No. 1 and W. Fish Creek No. 1 a r e  l i s t e d  as  
i n d e t e r m i n a t e  age; Bi rd  (1981b), as  w e l l  as A . W . A .  Foramin i fe ra  
r e p o r t s  f o r  t h e s e  w e l l s ,  i n d i c a t e  t h a t  bottom h o l e  s t r a t a  i n  t h e  
former w e l l  is t h e  upper l imes tone  unit of t h e  L i sburne  Group and 
i n  t h e  l a t t e r  w e l l  Kayak S h a l e  of  t h e  E n d i c o t t  Group. The lower- 
most u n i t  encountered  i n  t h e  ARC0 Itkillik River  N o .  1 w e l l  



(14,950-25,321 f t . ,  t o t a l  d e p t h )  is  recorded as basement complex 
i n  B i r d  (1981b) and as a r g i l l i t e  i n  t h e  A . W . A .  Foramin i fe ra  r e p o r t .  
M i s s i s s i p p i a n  age s p o r e s  recovered  i n  a  c o r e  sample i n  t h e  i n t e r v a l  
15,311-15,321 f t .  pose a  problem; a  resampl ing  of t h i s  b a s a l  c o r e  
is p r e s e n t l y  planned i n  o r d e r  t o  r u l e  ou t  a p o s s i b l e  p r e v i o u s  
sampling errar .  

S t r a t a  below t h e  b a s a l  Cre taceous  unconformity ( a t  the b a s e  
of PM-18a, 19,  o r  20) and above t h e  a r g i l l i t e  g e n e r a l l y  r ange  a s  
f o l l o w s  a long  this traverse: J u r a s s i c ?  age Kingak Formation 
t h r o u g h  Permo-Triassic  age o r  PT-16 zone S a d l e r o c h i t  Group s t r a t a  
from E .  Simpson No. 1 t o  D r e w  P o i n t  No. 1 ;  L a t e  T r i a s s i c - E a r l y  
J u r a s s i c  age o r  zone PM-22 o r  PM-23 Kingak o r  Shublik Formation 
through Carbon i fe rous  age Lisburne  Group or E n d i c o t t  Group s t ra ta  
from J .  W .  Dal ton  No. 1 t o  At iga ru  P t .  N o .  1 (:the r e l a t i v e l y  
sha l low N.  Ka l ikp ik  N o .  1 w e l l  bottomed i n  PM-22 zone Kingak 
s e d i m e n t s ) ;  PM-22 o r  PM-21 zone Kingak Formation through L i s b u r n e  
Group and E n d i c o t t  Group s t r a t a  ( B i r d ,  1981b) of i n d e t e r m i n a t e  
age  based on palynology i n  t h e  S. Har r i son  Bay and W .  F i s h  Creek 
wells, r e s p e c t i v e l y .  I n  the I t k i l l i k  R ive r  No. 1 w e l l ,  a b a s a l  
Cre taceous  unconforrnity h a s  been p laced  a t  a dep th  of 8 ,700 f t .  
based on Foramin i fe ra .  On t h e  bas i s  of  palynology,  however, 
t h e r e  was no obvious  evidence  f o r  an unconformity of any s i g n i -  
ficance throughout  t h e  e n t i r e  i n t e r v a l  spanning t h e  Lower Cre taceous  
and Upper J u r a s s i c  (boundary a t  8 ,790 f t . ) ,  which i n c l u d e s  
Neocomian zone PM-19 through Oxfordian zone PM-22 (base of pebb le  
shale u n i t  r e p o r t e d  by Bird (1981b) a t  7 ,893  f t . ) .  Pre-Cretaceous 
age  u n i t s  i n  t h i s  w e l l  r ange  from PM-21 zone Kingak Formation 
through PT-21 zone E n d i c o t t  Group s t r a t a .  

For  much of t h e  t r a v e r s e ,  s t r a t a  immediately above t h e  b a s a l  
Cre taceous  unconformity be long t o  t h e  pebb le  s h a l e  u n i t .  The 
zones r e p r e s e n t e d  d i r e c t l y  s u p e r j a c e n t  t o  t h e  unconformity can 
b e  summarized as f o l l o w s :  PM-19/20 i n  At iga ru  P o i n t  No. 1; PM-19 
i n  N ,  Kal ikp ik  No. 1 ,  E .  Teshekpuk No. 1 ,  Cape H a l k e t t  No, 1, 
W. T. Foran No. 1, and S. Barrow No. 1 7 ;  PM-l8a i n  W .  F i s h  Creek 
No. 1, J .  W .  Dal ton  No. 1, Drew P t .  No. 1, and E.  Simpson N o .  1. 
I n  I t k i l l i k  River No. 1, though no d e f i n i t e  b a s a l  Cre taceous  
unconformity was recognized on t h e  b a s i s  of palynomorphs, t h e  
lowermost Cre taceous  age  strata recorded  was t h e  PM-19 zone pebhle 
s h a l e  u n i t ,  which i n  t u r n  o v e r l i e s  PM-19 and 20 zone Kingak S h a l e .  
In  the  S. Har r i son  Bay w e l l ,  PM-18 zone Torok s t r a t a  l i e  a t o p  the 
b a s a l  Cre taceous  unconformity (pebb le  shale u n i t  is absen t  i n  
t h i s  w e l l ) .  I t  should  be  noted t h a t  the PM-18a zone ( p o s s i b l e  
Neocomian a g e )  was recognized i n  a l l  w e l l s  a l o n g  t h e  traverse 
except  Cape H a l k e t t  No. 1 ,  At iga ru  P t ,  No. 1 ,  S. Har r i son  Bay 
No. 1, and I t k i l l i k  River  No. 1. 

D r e w  P t .  No. 1, E. Teshekpuk N o .  1, N .  Ka l ikp ik  N o .  1, and 
W .  F i s h  Creek No. 1 recorded PM-14 zone C o l v i l l e  Group s t r a t a  
i n  t h e  uppermost p a l e o n t o l o g i c a l  samples n e a r  t h e  t o p  of  t h e  
w e l l s .  One pocket  of T e r t i a r y  (and Quaternary?)  age sediments  
was recognized on t h e  t r a v e r s e  i n  t h e  fo l lowing  w e l l s :  J .  W .  
Dal ton  No. 1 (Qua te rna ry?) ,  W .  T ,  Foran No. 1 cEocene zone PM-l l ) ,  
and Cape H a l k e t t  No. 1 (Paleocene  zone PT-10). I n  At iga ru  P t .  
No. 1 and I t k i l l i k  River  N o ,  1, mixed T e r t i a r y  and L a t e  Cre taceous  



palynomorph assemblages were recovered  near t h e  t o p  of t h e  w e l l s ;  
i n  t h e  l a t t e r  w e l l  a  p o s s i b l e  P l i o - P l e i s t o c e n e  age was ass igned  
t o  t h e  palynology sample a t  250 f t .  Uppermost u n i t s  i n  t h e  
remaining w e l l s  on t h e  l i n e  of s e c t i o n  i n c l u d e  PM-18 zone Torok 
s t r a t a  i n  S. Barrow No. 1 7 ,  PM-16 zone C o l v i l l e  Group s t r a t a  i n  
E. Simpson No. 1, and PT-11 zone C o l v i l l e  Group s t r a t a  i n  S. 
Harr i son  Bay No. 1. 

FORAMINIFERA AND PALYNOLOGY MICROSCOPE SLIDES 

The U.S. Geolog ica l  Survey has now made a v a i l a b l e  f o r  exam- 
i n a t i o n  a l l  f o r a m i n i f e r a 1  and p a l y n o l o g i c a l  microscope slides 
upon which t h e  micropaleontology r e p o r t s  of t h e s e  19 c o r r e l a t e d  
w e l l s ,  i n  a d d i t i o n  t o  numerous o t h e r s ,  have been based.  Open- 
F i l e  Repor t s  No. 80-193 (Witmer, 1979), No. 81-13 (Witmer, 1980) ,  
and N o .  1081 (Witrner, 1981) inven to ry  a l l  t h e  a v a i l a b l e  s l i d e s  
and e x p l a i n  l o a n  and o n - s i t e  examinat ion p o l i c y .  S tandard  
s t r e w n  p a l y n o l o g i c a l  s l i d e s  have been prepared  by t h e  s u b c o n t r a c t o r  
from w e l l  c u t t i n g s ,  s i d e w a l l  c o r e ,  and conven t iona l  c o r e  samples.  

FORAMINIFERA AND PALYNOLOGY REPORTS 

The Foramin i fe ra  and palynology r e p o r t s  p repared  by Anderson, 
Warren, and A s s o c i a t e s ,  I n c . ,  f o r  t h e  19 w e l l s  c o r r e l a t e d  i n  t h i s  
r e l e a s e  are inc luded  i n  t h i s  s e c t i o n  f o r  r e f e r e n c e .  Please n o t e  
t h a t  i n  a d d i t i o n  t o  t h e  o r i g i n a l  r e p o r t s ,  many of t h e  wells 
c o n t a i n  addenda and r e v i s i o n s  which should  not  be  over looked.  
M i c r o f o s s i l  assemblages,  i n c l u d i n g  r e l a t i v e  abundances (Fl: Flood;  
A :  Abundant; F:  F requen t ;  C :  Common; R :  Rare)  and i n f e r r e d  
paleoenvironments  a r e  r e p o r t e d  for s p e c i f i e d  dep th  i n t e r v a l s  
marking t h e  p a r t i c u l a r  zones i n  t h e  w e l l s .  Foramin i fe ra  r e p o r t s  
f o r  t h e  f o l l o w i n g  w e l l s  do no t  i n c l u d e  s p e c i f i c  zone d e s i g n a t i o n s ,  
b u t  zones have been subsequen t ly  ass igned  f o r  purposes  of c o n s t r u c t i n g  
t h e  b i o s t r a t i g r a p h i c  c o r r e l a t i o n  s e c t i o n s :  At iga ru  P t .  No. 1, 
W .  F i s h  Creek No. 1, W. T.  Foran No. 1, S. Har r i son  Bay No. 1 ,  
ARC0 I t k i l l i k  R ive r  No. 1 ( a l s o  palynology r e p o r t ) ,  S. Simpson 
No. 1 ,  and E. Teshekpuk No. 1. Depths l i s t e d  on t h e  c o r r e l a t i o n  
c h a r t s  take precedence  o v e r  t h e  r e p o r t s  i n  any d i s p a r i t i e s  one 
may encoun te r .  

For in fo rmat ion  r e l a t i n g  t o  purchase  of t h e  e n t i r e  package 
of micropaleontology r e p o r t s  and f o s s i l  d i s t r i b u t i o n  c h a r t s  ( i n  
paper copy and mic ro f i lm)  of a l l  t h e  N.P.R.A. w e l l s  ana lyzed by  
both Anderson, Warren, and A s s o c i a t e s ,  I n c . ,  and B i o S t r a t i g r a p h i c s  
(micropaleontology s u b c o n t r a c t o r  f o r  f i n a l  s i x  w e l l s  d r i l l e d  i n  
N.P.R.A. program),  p l e a s e  write o r  c a l l  t h e  fo l lowing  agency: 

Na t iona l  Geophysical  and S o l a r - T e r r e s t r i a l  Data  C e n t e r  
(D-621) 

NOAA/EDIS/NGSDC 
Boulder ,  CO 80303 
Telephone: (303)-499-1000 ( e x t .  6338) 



The A.W.A.  pa lyno logy  and Foraminifera r e p o r t s  f o r  each of the 
19 correlated wells of t h i s  release are presented i n  alphabetical 
orde r  a s  fol lows:  

At iga ru  Po in t  No. 1 
S. Barrow No. 17 
Cape Halkett N o .  I 
J .  W. Dalton No. 1 
Drew P o i n t  No. 1 
W .  Fish Creek No. 1 
W .  T. Foran No. 1 
S. Harrison Bay N o .  1 
Ikpikpuk No. 1 
In igok N o .  1 
Itkillik River N o .  1 (ARCO) 
N. Kalikpik No. 1 
Kugrua No. 1 
S .  Meade No. 1 
Peard N o .  1 
E.  Simpson N o .  1 
S. Simpson No. 1 
E .  Teshekpuk N o .  1 
Tunalik No, 1 



Atigaru #l 
(Pa lyno logy  ) 

A t o m 1  of 122 d i t c h  and 21 sidewall  core  sampl.8 warm 

proemomad and m a m i n d  f o r  palynologlcal  ape dmtscarna- 

trons. ~ h r  d i t c h  rmplnm umrs 90 root campoaltms covuing 

tam i n u r v a l  trm 330 fmmt t o  the t o t a l  dep th  QC 11,520 

Laor. Tho r i d w a l l  corea axmiawl warm taken htwbmn 4200 

fm*+ 8100 f04t. 

530-890' - 
t r a v i g ~ t o s p o r l t 4 r r  (C-A) , tI*Cula~e1m (C), (R-F) r 

Cl*ichanliditcm aenonicur (R). Aquilapollmnitar co lv i l lan-  

si. (R), q w d r i l o b u s  IR), h. mdgnua ( R 1 ,  5 a z a b r i d u  (R). - 
M E :  Mixad U t m  Cratacmoum (Carnpanian t o  

Ma*SWiChtibn) and T a r t i a r y  

EWJIRONHEUT: No.lmrrinm 

89C-Ll60' 

A q u i l r p o l l o n i t s ~  maan!! IF), A. smnonicua (R). &. c f .  
cpadricrmt~m (R), wodehcuseia spinatn ( R I .  W. mdmontiacol~ 
( s m g l e ) .  

1160-1520' 

W u l w g o l h n i - r  (R) . A. V i a l a t u s  (R-PI , _A. rpp. 
(R) . 
Dmfbndrma micraazma (PI, Diconodiniu* a r c t l c m  ( R ) ,  =- 
- h i C h  = E E C ~  ( s ing le ) .  ?41r.-idNun basilium 

(*inelm). 

AGEr esmprniaa 

esrYIrroretEWF; Very W r q l r u l  W i n e  

ChbuydoghorelL. ny.i (R-F) . Xumtraliel la cooksoni '(11. &. 
pranulLfo+r (r) . A. avudrupiaru  ( P e l .  .&- a p a c t a b i l i s  

(?-4). Dmfld&rn dit!.ssimd (PI. M o n t w h i t i n .  operculata 
( E l ,  E X ~ ~ h ~ ¶ p W m t i d i ~  bif i d w  (R-P) , mxaqonifmra w- 

d a t a  ( P C ) ,  Hyswichoaphaeridium d i L f i c l s  (P-cl. i& r t a 1 1 a c u  - 
LR), Sponqodfniun dmlttienam (R-PI . 

AGE: Santnnian-Caapnidn 

ENVtRONMEUT: aur ino  

Tnir  i n t . r v a 1  c o n u i n d  a m h  m p u s u  msmrb&q. then 
a v a .  howaver, many of tb ..I. rp.ciam ormrrd lufrm. 

~h. farms p t u . n t  d o  not  pait any prmciso arm assign- 

This Ln-41 c a r r t a d  .swntLally thm aamm asa.ablaqm rs 

m v e  with tho addi t ion  of tha  f o l l w i n q  s p w l a s r  G&o- 

d i n i w  m i s m ~ c k i  LR, scatcmrmd) . L w r d i n i u  prowtuluw -- 
IR-Fl S p i n r d i n i m  ~ . . t i t ~  (a-P) . a d  Mnuderonqra rp. (R. 

s c r t t m r d ) .  

AGE: AlbiLn 

WIRONMENT: Wrinm 

W o n t a c N t i n a  o ~ f c u 1 ~ ~  (U-rl , Oliqospha8xidium ca- 
(R-Fl , Cribrop.cidi,n~um adward6i (R) , BrOaoa ja .gMi  ( 8 ) .  
A m t r o c n h  cretacmr (n-c) . Cardodinium ~~SZM- (R. 
s a a t t r r d )  . Mud~rOwir  ap. (R). 

AGE: Aptian-Early Albian 

EhVIIlOWPlt: Wrinm 

This i n U r v r l  is soprrat .p p r i n c i p a l l y  on thm bas. ~f zha 

L u a d i n i m  a d  Splnidinium occurrmnce8. Usually t h i s  b- 

tebw81 i s  a l m  chmractarirad by +ha c o n r i s t m t  acurrmosm 

of Grrdcdinium eimmnrcki, howffrr, a i r  spucien vra  no t  v d l  
dmvm1op.d h u e .  

0.tiqoaphauidium a a p l u  (A) .  Astrccysta cretmma (R) . %- 
dodinium m i s m ~ c k i  (A), Bsaligcnyaulax il_w ( R l ,  & a m p  
dinrm cwr tophora  (R) . - 

The sidmwall corm a r  7282' produced a proLific Nmocmian 

aaserr.blage, houmvar, the d i t c h  samples through t h i s  depth 

rev ta led  no ?rmcmiAn. Tnm bas* of a i m  Lntcrval l a  p1ac.d 

a t  z:.e dapth uhorn th. Lirrt JuFasaic sp6cis.r uppazed.  

~ n a w u . t m p i a  q r a c i l i s  184). N. sp. 1 (8-PI. undascribrl  

mic toplamk~m m-1. Jan-l and m-5 Obi Prmam mlowr+ 

( R e ) ,  T..nuucu* (R-F). 

Ta-naaemm (a ) ,  nicrhya-idlW Spp. In). 
AGE: Probable TriansiC-hr1y Jurassic 
Emr-8 vary m r q i n r i  w i n .  

Micrhystridlurn spp. (R-PI. 

AGL : TciamIic 

E N Y I R ~ ~ L N T I  vmry Marginal Wrinm 

n i c r n y s ~ i d i u r  dpp. (R-F) , Pvordrupmiih u s i t a t *  (RI , 5. 
Imicru (Rl. 2. cl. (R). 

AGE: Lac. T r i a s s i c  ( C W n i m - U o r i ~ )  
slYIROlMIdlT: W i M  

TamniamnPor&t.. ap. (R-F). S t r i+Ei toq  r k h t u i  (9).  w- 
sa l l rpor i tms  ? p i m l o u  (R) , U m  

IR-t)  , ?LundblsClilpora sp. (R-CI , L u r k i ~ p e c i t a s  up. (R) , 
u&i i fornnt ia ted  vrrrucatm spores (F-C) , N i t t a t i a a  sp. 

(sioqlm).  

Most of thm wlynraorphs  s4.n xn tho a b w a  contrnum &%rough 

t h i s  in ra rva l  Ln Mm8vhat l a s s  consirtmnt occurscncms. 

Thare Fcms a r e  prmrurt h8r8 due t o  d o ~ 9 - W l ~  cont.msMtran. 



10.250-1l1010' 

Po tonia i5porLus  IP. la-r) . 7 l T x q u i v i t a s  sp. (singlo1 , 
7KystXiehomporiWr sp. (R) . 

U E  % Peansylvnniaa 

M I R O ~ T ;  1I0 svid.nce Hartno 

~ e n s o 8 p o t i t e r  rpp. IF-A1 . ?Bys+richoapQritai up. (Rl , 
Rmticu l rCi rpor iur  ~ ~ 1 y g e n 8 l i ~  (sinqlm). - 

Thm abund-m of dmnaosporms tatsuqh thim intmrval suggost* 

t h a t  it is prob.bly of Mi~s iSSlPPl lb  WO. 

4064' SUC 

D n d i f f o m t i a t e d  b i sacoa tea  (CI . Lycopodiuugor i tos  ap. (R) . 
c l a ~ r o p r r l l i r  u lassa idar  (Rl. 

4 t m a  polymrpna  (n), Cyelonrphlium d l i t i n c t u m  (Rl , -- 
Mmltofbltha Operculnca (R) , O l f g o a ~ h 4 m r i d L ~  E- (R), 

Paluopmrldimlum cntauvn (m. 
ma Aptim-Albian 1P-)(lf, HI81 

g t l Y I ~ I I W T :  Fafin. 

5920' SWC 

W f r r r m n t l 4 t e d  bisaccatmr (A), Lycopodiumsporltor rp. 

(R) , ' p i l o b o s p o r i t s s  par~azul*ntua  (R) . 

I t ) .  Psoudocoraeium returua (11. 

Am t ~ i d d l r t a t m  Albian (P-1U7) 

EWVIROWMENT: Horinm 

z @ a o r + d i . ~  e_om1_.~ (Rl . P*a=op.ridiniq crst?sae (Cl 

Psmubeoratium r m  (R) . 
RCE I Aptian-Albian (P-Ml7, H18) 

E ~ R O P I , W N T :  Marine 

6618' 4WC 

Undiffmrentiatod bisaccrtmr ( A ) .  

6880' SWC 

undi i fmrmnt i~ ted  bieaccrcan (A). 

B*tiolaPinium 3- (R) , Gaxdodioium t rLhm~10sum (R) , 
snrdaresgia a a y m t r i c a  (R), j. tmt r rcas tha  (R] , Wontochi- 

tin. ope tzu la ta  ( a ) ,  Oligosphamridiw complex (I). =a%- -- 
pmri&nAua crmtacmum ( a ) .  P ~ e u d o c m r a t i w  ra iurw-  (X I .  

Wallodhdue a g l i c u m  (R) , n i c r h v s t r i d i ~  sgp. (R) , w- 
u r a m p s i s  g r a c i l i a  ( s ing le .  ravorkmd). -- 

AGE: AptJan-Albian (P-M17, Ml8) 

ENVI-T: m r i n e  

6957' 5WC 

Undlfforcntiatmd b iaaccares  (A), ~ r i l o b o s g o ~ t ~ _ s  p a u -  

1- (R) , s t r i a t o  b iaacca te  ( s i n g l e ,  revorhad). 

Uuderongla t s t r r c a n t h a  (R). O&ntachit ina qperculata IRI , -- - -- 
O ~ l q o s p h a * r I d i ~  cpeplex -. (R) , P ~ l . o p ~ r _ n r - u m  c.r$.ya=~ 

m u u s  'W- (aiurlm, c e a t u i n u r t 7 ) .  Chatanqialla q ra f lu l i f . ra  
( s ing le .  conUPtD.u t ) ,  Nennoceratopsis g r a c i l i s  (R, e- - 
vorkadl , N. p r l l u c i d a  (R. rmvaskod) . - -- 

If thm s i n g l e  spociarn o t  Genus -wM is iadigmnsua than this 

u a w l m h l o n g s  to tbm Middlm-Ute a lb ian ,  PH-17 Zom. Un- 
f o r t m l t . l y .  Chorm i a  a s i n g l a  Sononian agm coneaa l4 ja t  i n  
thim samplm, which nukes thm Prarsncm OI thm PM-17 spocims 

qumstioaablm. 

7163' SWC 

UndiCferontiated bisaccatea ( A ) .  

.- 
glu (PI,  Pala4OPrridinium c r e t a c m u  (Rl , Parwdi& d e y -  

fo- ( s i n g l o ) ,  Paeudoceratium sp. (R) , ;C4R*ruela u w  - 
( s ing le .  raworkmdl . 

AGE t Neocomirs (P-n)n\ 
~ V I I I O N ~ :  p i n e  

859.1' SW2 

vndiffmrmntirt.d bisaccatoa (Cl , C l u s o p o l l i s  claaaoidms 

(Rl, S t r i a t i t m s  r i c h t o r i  (C), Taoniaesporitea spp. (El. 

rr icrhystridiwn rpp. (U , v o r y h a c h i k  see-  ru) . 
~ G L Z  . TriaoSie (P-TLS). 

ePMRCUblEMt Vmry marginal -Kin. t o  nolrm.riru 

8712' & r m  

Vna*fiorentirtmd s t r i a t e  b i s r c c a b a  (R), Taouiamrperttas 

SPP. (Rl. 

A G E z  T r i a s s i c  (P-TI51 

EUVImNNWTs NoIImarine 

8747' Corm 

Undiftmrantiatmd b i racc8tes  ( A ) .  Uramusmlisporitms sp. (PI ,  

Luackisporitor sp. (A), S t r i a t i t e a  r i c h t e g i  IR) . T s -  

rporitd. rpp. (El, undiLFotentiated vmmrcatm s p r a a  (Cl . 
AGE: r r i a a a i c  lP-~15)  

ENVIRonMEnT: Nonwrinm 

8739' Corm 

Undi f fe ren t ia ted  bi5accatms ICl , ' ~ a e n i a e r p o r i t e s  Spp. ( ? I ,  
undiffvrsntiatmd ver ruca te  s m r c r  (P) . 

A C B z  T r i a s s i c  (P-TlS1 

PNVIXONHENT~ N o m r i r u  



10,964' SNC 

narrmn of palynomrrrphs. 

Am I 1ndoterPinate 
ENvIRDkUSuTz Zndotominatn 

: Hired Late Cretaceous and T e r t i a r y .  

: ~ a t s  Crmtacaous, Waestrichtian (P-T11) 

; U t e  Crstaoeous,  Campanian fP-!I'll). 

: Late Crataceous. Santonian-Campanian (P-Mi0 . 
r Late Cretaceou8, 7Turonian-lconiacian IP-MlSI. 

c Late Crotaceour,  Canomanian (P-HICI. 

: E s r l y  Crntaceous, Middlm-Late Albran IP-M171. 

r Early Cretaceous. Aptian-Early Albian IP-MIBI. 

: ~ d r l y  Crmtaceoun, aeocodian (P-M19 t o  P-U2t1l. 

I Early-Middle J u r a s s i c ,  Ute  Pliensbachian- 
Early Bajocien7 IP-M231. 

8012-8510' I Triass ic -Ear ly  J u r a s s i c  (probable P-T15 t o  
P-Mlbl. 

0540-9440' I Pamian-Tr iasn ic  (P-Tl7 t o  P-T16). 

8900-4170' I Narion (P-MZ6I.  Thim 1. Shublik aawcmblaqe 
and aypmarm t o  Irr durivud f r v n  upl~olm. 

9449-9530' i Posmiblm in Pmmian IP-T117). 

9530-10,150' i Aqm indeterminate.  

Atigaru #1 
(Foraminifera) 

-lomod yar rill tm 4 1. t o  loo '  fa-1 d l s u i m t i o n  

w.  Law faud.1 c h r k l i a t . .  a d  a PaL.oaofc cest.laeion 
s r t t o .  on th* Atiqaru # l  wll. ~ h m  comlumis l r  pro- 
mnud in ms r e p o r t  a r m  h a a d  on tho procm*mirr~. prck- 

h g  4mi u a a i r u U o a  oL 300 dircl l  a ~ p l e s .  Q e n U a l l y  

c d p 0 s i t . d  on 30 t o  40 f o o t  I n t ~ n L l .  a d  21 rid..nlL 

core  suplam. &v.sty-ri* (76) t h i n  s e t i o a s  *.rm p r r  
pard on 30 CWI d i u h  in t .cva ls  DClw 9430 f u t .  A 

q m a u a l i r d  aqm -ry or  mm -11 is provW.ri hlw.  
alcnq with a ~ m p l r b y - u p l m  faurn1 l i s t i n g  of tta rid.- 

ull core1 ia an ap~.&Lx 4 r  a m  m d  of tlm rwort. 

530-910' - 
A L t h q h  g ~ n r r a l l y  b u r * a  of Focmmifmra +hi* iotuval 
doml contain r a r e  Ccnolokara rpp., mplopnragnorder rot., 
md e ~ a  -11 a q q l u t i ~ c d  fornr  chat 4 p g . r ~  t o  Da a s t r o r -  

hizulm. M a s  i n l a r v a l  rm p r o k b l y  Utomt  Crmtacmus to 

TeCtilry rn aqm. Th.1. #t?IL. probmbly r*pr08mut m r q r M 1  

Caucanina v i u s a .  Vmrnauil iqoide~ i x h m r i ,  Trcchammlna 

r ibs tonens i r ,  =. albutmn.i3. z. wkitt ingtoni,  Cenosptuara 

app., Spongurus sgp., S m t h o ~ y r t i s  rp.. k c h i c o t y s  rp.. 

Thmoeoryr ap., DictyeslreEa agp.. g. m u l t i c o s r r ~ ,  w- 
d i r u r  *up.. g. cf.  rmni l laefora i r ,  a h o ~ l c d i c t w m  rp.. - 
Bonqostaurur rp., Styloaponsia rp., and Xiphonghmra sp. 

T h  anova aamwblaqm 1. ~ h a r a c t e r i a t r c  o t  thm Sanonun 

Scbrrder Bluff Formation. Faunas QbUinsP thtouqhout t h i s  

i n t u v a l  arm i rdleativm of omcillat ing middle n c r i t i c  t o  

uppor bmthyal lnon-tuxbid) deposition. 

Illddlm Y u i t i c  t o  Upper Wthyal 
inon-arb id)  

A t op  on the "Papor Shale" ( "cu t in i tad  leavsm~') w u  found 

a t  3080 foot.  This po in t  is prOll.bly a t  thm Cop Of o r  

d w n  i n  thm Shale W.11 k h u  of the  SOabH Formtion.  

Thir 10-r mtmrv.1 i n  gmnnrally d a a i r v t r l  by s ta rvrd  

k s i n  dmpolition a s  i n d i c a t d  by thm high organic contnnt 

and the lack of p rmsr rvd  calearaoua f o r m i n i f u a  arrotr- 

i8t.a v i t h  Chm f e v  r h a r t  pulsms of open n u r h o  r a d i o b c h a  

hlYSt8. 

This fauna contains:  Gaudryirv c f .  irmnmnsis, TrochammLna 

rainwater%. T_. mcmurrayanois, H.plagluaqmolden topaqocukon- 

s&. ud p y r i t i z r d  P i r t m m .  This s o s a i a t i o n  r p p 8 r e  to bm 

a u a n s i t l o m l  f a u ~  vDjCh could ba o i t h a t  Albinn or Cboc- 
w n i a n  i n  aqc. Thmam s-ta probably rRpresant orrbid inner 

t o  middlr r u r i t i c  dmposition. 

ACE: e r r l y  w Ldtm crotaccaus (Albian t o  
Cenomanian) 
Probable Nanurhuk r i rw~p  

L N V I R O M ~ I  P r o h b l a  Innu t.0 Middle Ner t t i c  
( t u r b i d )  

3530-5520' 

Ha~1opWaSl)oideS tOp.q-nsia, l. cf .  m. g. w. 
E. cr. rrcavata.  ~ o t a c u l i t m s  fragamnurium. A. -nonahae, 

h n t i c u l h  mcrodisca .  &. bayrocki, Trcchunmina umiaterr 
&, I .  mcra4raymasis. Hiliuumilu msnitobmnria, Paaimin- 

p.1- _houohui, €doc-ha lAtkami,  C v C ~ i n 4  a t ,  

g r c i r i c a .  c. cf.  cance l l r ta .  S ~ a c m r u r i a  w, g. e- 
eundmsais.  Ps-udobolivi- u, 8.thysiPhon -. Varnmr- 

linoidms W r u l l n  and DitxuDa c o r m  occur in this i n t u v a l .  -- 
Thm above etaroelation is t y p i c a l  of the  Vernmuilinoidma 

M r w l i s  l o a m  a d  i 8  Alblan rqm. Tho m n v i r o m n t r  

r e w o u n u d  by thmse m u a t a l y  divetam arm&ldqms *e 

p r o b b l y  of s o w h a t  turbid mlddlm to o u u r  n e r i t i c  depcha 

with s n o r t  p.ridls of h r r u  turb id i ty .  

AGE2 W l y  CrotmcWUU (Alhhnl  
N4nushuk Wovp 

EWImwuWrl Middle m cut- N U i t k  
I L l ~ c t U a ~ r i q  W b i d i t y l  

A PPrit ixed r a d i o l a r i ~  anmemblage a h d r a c t u i z d  t h m l m  

strata twmthmr v i t h  r4r4 40n-diaqmEtrc agglutinated 

f a r m i n i f e r a .  Same very r a r e  calcaraour Lorn* occvr which 

ray  o r  m y  not be cave2 f r a  tha ov6rlying in te rva l .  

wcord inq  m Ramsey (1970) t h l a  zone of pyr i t i r6d  rrdio- 

l a r ~ a  separatm; Eh4 vornauil inoldcs borea l i s  ZOnF from 

the Caudryin. t a ~ l l e u r i  zonm. and r r  probably aptban ko 

e a r l y  ~ l l l i a n  Ll age. Oum M the p r o s w a t i o n  of t h i s  
fauna, a l l  t h a t  can bm S I L ~  about thm mnV#om.nt of 



dopoait ian i r  t h a t  it was marib* 4nd opmn to o c u n t c  cur- 

rants.  ~ h a s m  .+raw may toprasant dmap myinm (&low 

empanmeion dapth) hasal  s lop ,  d s p a a i u .  This Ia FOF- 

u i n l y  a p a r r i D i l i t y  sine* c a l c a r w u a  f w m i n i f m r a  4 0  

vmry scarcm i n  t h i o  I n t E v a l  a d  c a r l d  ropf.ooat cavad 

rp.cimond wlwn t h y  do oecur. 

m r  Early Crmtacwu8 ( W t i a n  to . Early Albian) 
Torok Fm. or P o r a a r s  Meuncain W. 

W r n o s P l e n T r  m a n  Mar~nm 

7282'swC-7340' 

This v a ~ y  t h i n  ln t . rva l  conturns a fauna rllDt appears Co 

b. N.ocai*n ia y a .  but  contain8 romo forms ruggastlv. 

of c b  h t m  Jurar r ie .  Sincm thm Cauna is not  absoluraly 

d o f i n i t i v a ,  iho ago of t h i s  u n i t  is sproad i n  t h i s  rsporc. 

Tkia armrrbUqm probably toprmssnts tu rb id  O.*i t iC dcpo- 

A.mobaculitms barr0*mn4ia, 6. a laskens is ,  A. vacurcr, 

Bathvsiphon a n u m l o f m l i a ,  Trwkemrsinoidms rpp.. -- 
t i . ~  a a w r a ,  Gaudryina dyacrlca,  mplopnraomoidma c d .  

7 r x h r m i w  c o n t o r n a u ,  armnaceouo rpp. ( l r q . ,  crs .1 and 

c a r o n  w ahund.nt p y r i t i r d  r d r o l r s l a  o t  rh. g a n u a  

C ~ r t ~ ~ a u s a ,  Pa tu l ikacchiua ,  S t ichaui r ra ,  R h o ~ l a a ~ u m .  - 
Cmoaphaarl, U t h m u a ,  Spongobircus md Dictyonrtra 

o e c w  i n  thoso r u 4 t a .  A150 d l rgnor t ia  o t  thir uni t  l a  

a burs t  of h a m m i t a o  lpp. which mppmarr ca b. c h u a c -  

t u i s t i a  in  this rrw. Thasa s t r a t a  40 W l y  to Middlm 

Jutmnmic i n  -a. they p r o h b l y  taprmsant dmpoeltlon i n  

a idd lo  n r r i t i c  t o  up- h r h y a l  d w t h s  c h a r a c t u i z o d  by 

f l u c w u r i w  xurbidity. A aandmtonm =cur0 a t  thm ham 

of t h i s  u n i t  vhlch m y  D* an aquivalmnt t o  thm 5cg Rivmr 

Slrrdstom- 

WIR- lUdd10 NLritiC to Uppu B.thy.1 
( f l u c c u a ~ n p  t u r b i d i t y )  

8310-8580' 

Prorrd$culUia a c m 8 ~ .  A.tacolus c ~ ~ u d ~ t u r ,  Nodomaria 

m, E. shublLkm1t8iS. Lirqu$iM a h r k a n r i r .  &. buraa l i s .  

P r o u d c q l a n d u l ~  rrirprononrir, P. Ilc. and .uonotio fraq- 

m n t a  occur throuqhoul. chaea b d r .  Tha T r i a s s i c  age of 

thorm r c r a t a  11 t l r r l y  mstm.b l i sh~  on tha bas is  of tho 
abow fauna. Tb. tauru a p p o u s  W h cwmon only i n  Ma 

upp.r portion of m l a u r v a l .  Thasm fmunns promnly rm- 
p r a ~ t  W r  to middlm n u i t i c  open muinm condit ions.  

Tol-ina q l a r w u ,  m c d i o e u s  ap. 5, r u o h c u L i t o a  cL. 
b u r a n n s i s .  &. sp. (ml,. thLo), u4 Tre%tamlinoidms rpp. 
t w m t h u  w i d  r a r e  r&diolaria mark t h i s  intarVal. TliL 

a o ~ l a g o  w u l d  a p p u r  to  r a p r o ~ n c  mnmaxium t o  t u r b d  

innu rhmli d m m i t i o n .  TNmm r u p l m s  a t  d o  bottom of 

t h i s  u n i t  (9400-9490'1 contain 4 h u v i l y  g l a w o n l t i c  .&Id- 

at- ~ u g g o r t l ~ m  of th. Echo*. runb.r of t h m  Wlmrmzhi t  

?omation.  

AGf r Pm-Triassic 
smdlmrocll+t rm. 

~ ~ I I O m P l T t  Uonmuanm to :mar KarlLIC ( tu rb id)  

9490.9550' 

This vary thin i a t w a l  i r  ~tur*Ctmria.d by maurrancms of 

r i c r d c l m i u  ud w ~ t o s ~ ~ h c y o t 0 ~ ~ - f o n . i ~ t . r o l - a 1 q a 1  

pbckrtm.. Ths prosmice of P r o t - n d o u r i a  sp. ud rum 
P l l m ~ v l v r i n a  rp. irdicatm t h a t  *is u n i t  i r  probebly a e l y  

Permian i n  ago. Thmsm s v a u  p r o b W y  raprmlant dapos luon  

Ln ttm subt ida l  port ion of a c#mrUtm p U t f o m  aui ta .  

9950-10.850' 

Generally t h ~ o l r q m u t  the  Hortn slope of A l ~ s k a ,  tna  usburn*  

Croup can be d i v ~ d n d  Lnta & m a  I i t h o l ~ ~ c  unbtsx 

1. u p p x  Limmrtonm Unit 

2. D o l o ~ L t s  Unit 
3. Loumf Limy Unit 

Th* Pppmr llmmsarne Unit i s  910 famt th ick  i n  tbir w r l l .  

S t r a u  keturm 9550 f e a t  a d  about 9910 t m m t  con tdm r a r a  

siaetinLla, parrl. rum B o r h u b a r r r l l a  YukOMnsis. and 

rasa  to f r .qusn t  J t y l o ~ W i u m  ap. Thmsm rocks conspicuous- 
l y  h c k  O C C L U S O ~ ~ O I  of A a t ~ r ~ r c h a ~ r ~ u s  spp-,  Nmarchae- 

d E  spp.. A M  Irchaadiacur rpp. T h a n  rccks arm c u -  

m i n l y  M o l d u  C b n  Zomo 11 W t  could masily b* a s  younq 

a$  form 22 (smm Hammt, 1971, p g o l  103 and 204)'. Tkrm 

- -. - . 
*!4mmt. a. L., and Rosa. C. A., 1971. in h n M t  5 Watorhoum, 

'Carbonifaroua a d  Permran Strat igraphy and Raleontol- 
- y ,  Yortharn Yukon Tarrl tory.  Canada'; Bull. of C m .  
P a t r .  ceol., "01. 19, nc. 1, pp. 196-105. 

s t r a t a  probmaly c o r r m h t a  with s u a u  bmtwmon 9680 t m m t  
a d  9930 foe* i n  thm h s t  Teanekpuk h k a  I 1  -11. 1lur5tr 

of Eorchubartel lr  yukanmnris. Pssudaataffmlla sp., and 

W a n i d  alga. togothmr with occurrawom of Nmoarchedis- 

% spp., A r t u ~ r c h 8 d i r u s  spp., u c l u o d i s a u ~  rpp., u d  

ftOqUOnt S ty locodim up. indicatm t h a t  th. 4 t t a t a  h t m n  

a u t  9910 f a a t  and 30,270 famt arm dmfmi te ly  Zona 21 m 
aga. A zone 20 c a l l  is made a t  io,no f a a t  h a &  on a r ig- 

IdClcAae r r l u c t i o n  l n  the cccurrmncm of -Onid alga*. 

tha prmsenca of P a l a o t ~ ~ m l a r i a  1s. a t  10.550 f e e t  ind ica tes  

t M t  Y. arm i r  Zom 10-Zonm 19 (Mapah Llme*torm) a t  this 

point. h n w e v ~ ,  4 qumatiol~hlm ~ ~ c ~ f t a ~ ~ i m  of ~ o n i q m o ~ l i ~  
rugoaur a t  10,460 fmmt r w q o s t s  d t  ch. top of 

Zonm 18-Zonm 19 is prohably n u s  t h a t  p i n t .  Tha UPWE 

Lirortonm Unit r m p a n n t s  silamlimg 4rlvLf a& s u h u d a l  

f a c i a s  of a c a r m ~ t m  p h t f o m  su i te .  

Tb. Dolauitm Unit is a b u t  110 f a a t  th ick  (LO.640-10.760') 

a d  conr i s ta  of gray mtcredolcoita. This u n i t  f a  p ro t ly  

f o r r i l l F u ~ ~ r  and lomwMt makad by cavinqs i n  d i t s b  

. u p l o r .  In  o t h u  a r u m  ukQm data. hava b.mn 0bUln.d 

v i t a  or  brackotinq t h i r  u n i t  it wrr found to Bm Zmm 17 

Or Zone 18 i n  ago. 

Thm ~ l w 4  rAmy Unit i s  a D u t  90 fmot thic*. Tnir intrrvml 

is qumsttrrnably idont i i lod  by r u m  oecurranc.r at c o r a l  
-11 d a b r i s  i n d i c a t i p l  a tmnuOua :on* 16 or  o l d u  ago. 

~ h l 8  u a t  8 p p u a  to c o n s i s t  of thin W r  of p.lilutor-n- 

b r y o l 0 ~  p.CkStw. 8fd tsd-Wm ~ h h .  

AQEr tat. Hiasassippian t o  Middl0 
Pmnnaylvanian or Youwu 
u s a r r n a  GWUP 

EPNIll%WENTr SUpraCid.1 t o  Cutmt Shmlf (Carbonarm 
P h t i o r a  SULf.) 

10,850-11.330' 

Thrr In te rva l  i r  ~ ~ r a c t s r r z ~  by a c h n g a  t o  u n f o s s ~ l i -  
tarous dark q r r y  ard r4d-brown a h a h  wrth camon c o a l  

oCNrr i rq  b . 1 ~  11.12C f m t  ~ u q q o ~ t i v e  of thn Kskiktuk Fm. 

M X  1 Probrhlm I I i ss i ss ipPhn 
(Endicott Group) 

PHVIROlWSUTr ProMDle HOnP.rin. fa Inner Shelf 

11,330-11,520' T.D. 

This l a s t  unat  is pick& on +h. hmis of a 11Mologrc 

chnqm to ~ r g i l l i t i c  shalm. ~ h m r e  usfo no f o r m i n r f a r a  

S O O W U . ~  f r a n  +Us IntorvaL. 

ACZ r tndmtuminau  
EUVIRMmTr Indmtummmta 



( s a u r u l  lists and w s b d  l i t t n l o g y  d m r r t p c i o n s  
f o r  21 s idewal l  c o r e  S-plom) 

[ c j  , 5. topaqoruk.asis  (I), PI.ar inopelt4 bwuheC1 IRI. 

T r e z m i n *  8p. IF], v e r n n u i 1 i ~ i d m m  bormalia (r ) .  C= 
aph..ra sp. (1) qlaucon i r i c t  ~ s g a r p w m r  (PI. c o l l  LA), 

LGE : Alhian 
wrsnm LITM: Dark gray r i l t y  mdatonm 

1305' SW 

m o b . c u l k t m s  f r a q m 8 n a r r u l  (R) , g a p l ~ p h ~ a ~ o l d e ~  c f .  sx-- 

cavata ( I l l ,  5 L o p a g o ~ K . n l i (  (RI , XTBk%!!!>L %+t-@SfG# 
I R ) ,  Verncuil inoidea b o r a a l i s  (R), Curomph.~a- sP. ( R l  

q l ~ u c o n r t r c ;  c o a l  (C) , p y r i t e  (ELI. 

ACE: Albian 

u ~ p m  ~ r r d r  DUX gray p y r i r l c  mudston* 

z J ~ n a c w u s  app. (El, Praabulimind n r a  (R) ( CancspM* 

sp. ( R ) ,  mmqasposom (r), fishhonm fraqments I?]. c ~ l  ( a ) ,  
p y r i t e  (R). 

Ar.nrc.oua spp. ( t l ,  LUplophraqra* c f .  rwcavate (R).  

H. sp. ( R )  , P + u i n o p l c a  b w a h a r t  (RI, V u n m u t l i n o i ~  - 
b o r u l i s  (El. Cmnomeluer8 SQ. (RI q laucon i t i c t  CishWrn 

r r a g m n t s  (? I ,  cori (11, ? p i t a  (11. 

ACE I Albian 

fPrlm LITM: I romirh-gray  i r o n - a u r n d  s i l t a t o n e  

n r p ~ o p h r a q ~ i d o w  c f .  e a v a ~  ( P I ,  2. topnqomkanmia (R). 

Trozh.mPiaa -ray-nail (Rl . VmrneulliRoLdes b r a ~ l i 8  (I) --- 
Cenorptmmra a ~ .  IC) q h u c o n i t l c ;  f i s & ~  C r a m a t 8  (I), 

c-1 I F ) ,  pyrrtm (11. 

AGSI A1Lian 

Pasklm LITM: Bromiah-gray I r l t # t o r m  

5110' S Y :  

mobscu l r tmm traq*maurrum (RI , m i u u s  of. r o U l ~ i U 4  

( a ) ,  p L o p i b m - -  c f .  o x c a v b u  (a). SFor*.E. UP. 

(C) gl rueons t i e .  

5945 '  sw 
Mogasporms (P), paper s h a l e  (PL). 

AGE; Indaccrarna cm 
W A S H P D  LITH: Black OtqanLC a h l m  

AGE I Probblm Aptian t o  AlDhn 
WMm WTu: Blnck orqanm sarh 

6748' SWC 

Aruuc .our  spp. (Rl , Vmrnauilinoidea W r u l i s  (I). Cmo- 
sphamra a?. IF) q laucon i t i c :  mqasporaa  (R), pyritm (Pr), 

pyrrtAz.P p l a n t  d e b r i s  (PI. 

ADEr Probable Aptirn to  Albian 

W A S W  LIRI: Dark pray ta black pyr i t t a . i l  a r l r -  

m ton* 

Cenoapn4era sp. (r) g h u c o n i t i c .  

ACE : Pfohblm Aptlan co A l Q i m  

WASHED L I H :  Bromlsh-gray I f - o n - s u i n d  s r l t s t c r e  

7 0 2 2 '  SWC 
.- - - 

Arencmaur up. (R), Cmnosphaara sp. ( R )  g l aucon i t i c l  c o a l  
IF), pyri tm (RI. 

7059 '  SIC: - 
Curosphrl t4 rp. (1 )  glauconlLLc. 

At&:  Probanlo Xptran t o  A l b h n  

wASlLED LInt: Bmmrsh-gray s r l t y  mudsloru 

7013 '  SW2 

Ccaosphmua 6p. (1) qlauconr t l c .  

AGE: Probablm ALbiaa t o  Apoian 

UA$m LITB: Dark gray v u y  f lna-9rain.P 

s4ndmtonm -or  riltstoiu 

1282' S W  -- 
& ~ l c o o u a  mpp. ( luqm.  C O O ~ . ~ )  LC), G&u*tyinm ap. (R), 
G l m o a p i r a l l a  mp. S (3) .  5. q r u l t r r u  (81. -~Pwlop~bsbs.gmb 

rPP. (R). _Lltuotuba irrwuluis (81, Thur4~0hoadmw sp. 

(I), Trcchawmm canrcaninura (P) , 2. Cf. - - a  (91, 2. 
ap. Ipmc-convul  (RI . J. % q u u  (I) , Ceuosphau. rp.  
I*) g l aucanf t i c ;  rourd f r o m t d  quar tz  fl-tcrr (A), faq- 

cwamua PCLmm IRJ pyTlt* IR) 

AGZt h t m  Jurasmic t o  N ~ C C l g i a a  

rPASkrcu LITnz D u k  brawn muddy sandstone 

Conospha.ra rp. (PI g b e o n r u c i  C. #up. (C) P ~ r i t r + . d :  - 
t.itha:- sp. (1)  p y r i t i z a r  1noc.r-r p r i r m  (F).  mula- - 
~ p o r m s  ( R I ,  w1.e-4 (pyrxtm c a s t s )  (R). ? F i t =  (C1. 

8012' 3% - 
A I ~ A C ~ O U .  ap. IR) , Taananrtms (F) , glauconitm (F) . 

AGE: m r l y  m Hiddlm J t u 1 s 8 1 ~  

'WAS= LITH: D*rk D f e m  s i l t y  papmr a h l a  



4 0 6 4 '  SWC 

NO Foraminifmen found. kbgarporsa (RI . w r i t i z e d  p ldnt  de 

b r i s  (PL), c o a l  (CI. 

ACB I ~ n d e t * . d n r t a  

E W X I I O I I ~ U T :  Indmtmndnste 

WAS= LfTHz B m n  p y r i t i a  carbonaceous &ton. 

WASllBD LIM: Brwnish-gray mry f ins-grainod 
sandstone 

7318' SWC 

f.noaphlura ape. ( r l  (pyr i t i2 .d)  , 'Pasmanitma sp. (R) . 
A=: Proh.hl* Early t o  Middlo Juraoa io  

ENVLRONMSNT: -Kin* 

WASHED LITH: Dark brown s i l t y  mudston* 

Not.: If not reworked, t h i n  would r l i s a  t h a  top af th* 

Early t o  Middle Juraas ia  to t h i s  p i n t  (7318'1. 

No Poraelrr i tera found. 

ACE: Indmtwrminrta 

ENVII(ONI.SNTr Indstermlnatm 

WhSttED LITtt: rmrk brnwn t o  black shiny i r r i d e s -  
m n t  s h u n  

A=: , ~adot r rmtna t .  

tmmmm~; mdetmrminrtm 

WAS1UIO LITH: Light grey  to whit. f i n r - q r d n a d  
aaudacolu 

I l f¶S' EOfa 

-il(ius P ( r ) ,  tf4PDIpira sp. (81, Haplophragmldrm ap. 
(vary s n l l )  (R) , NoQ8arla c f .  l.rbn. (Rl , p y r i t e  (I!. 

, 

n M m u l c i T r  ~ m b . a l o  XMOS to  n l U =  mfitia 
UsaLrr WTUz U p h E  pray r i l t a tonm o r  a i l -  mud- 

stOD0 

8739' COM 

UO foraminib*a found. 

8742' Corm 

so Poraminitmra found. - r i t e  ( r )  , s i d e r i t e 7  ~ p i u r a a  (P) . 
h Q Z x  zcld.ucminaee 

m v ~ r c u i S w r :  Indmtmnuinrt* 

WASWD LlTP: Gray sandy sha le  

9473' me 
Ua Far.rinifo~~ found. G l a u d m  [ A l  . 

APt ' r m b a b l e  PO-m ( b a d  oa  Ichoo*. 
l ichol0gy) 

EWIrtoaHKklr: t n d m u m b a t m  

WILBtlLD LZMI Dark gray to blac* dolomitired 
sandston* 

NO mrara tn i tc ra  Pound. Pyrite ( R I  . fecal p t U c t a ?  ( I t .  

AGE: xndetermina t~  

EUVIRONWNT: I n d a t ~ r m i n a t e  

WAsHeD LITR: Reddish-brown sandy s h a l e  

A683 xndmtormirut* 

~ N W ~ N M W T :  XndmtcminaCa 

W a s 0  LrTP: Gray s l i g h t l y  ca lcarcour  fin* 
g ta lned  sanPlton. 



S .  Barrow #17 
(Pa lynology ) 

PALYNOLOGY REPORT 

A t o t a l  OF 42 rmplmr wmrm procmmssd and examined Lor 

Pelynoloqical ago .lmterminationa. The aamplms consisted 

of 31 d i tch  m d  11 r idawr l l  cores. The q n r i r e  well  fmm 

100 fmmt t o  thm t o t a l  depth of 2102 eamt was analyzed. 

100-1450' 

Undiffermntrated brsaccacma (P-A). rowockd r t r racod  basac- 

cafes  I R ,  sposad ic l .  

Cyclonophrlrlm d i s t i n c t u a  I R I ,  Gardodrnrum traboculoaum 

( R l ,  W n t o c h i t i n a  0pe~cu~ACa (R\, O l l g o s p h ~ ~ r i d ~ ~  complrx - 
IN, Ilud*ronqia a e y w c r b c e  ( R ,  r w r a d i c l t  ra re ,  Ica t ta red  

0ccurr.ncRs of rmworkod T r i r r r i c ,  Jurars rc ,  uld Haecomrm 

dinocyut9. 

AGE : ~ a r l y  Crecacmur Inp t rm-r lbrdn)  
P-Ml7 to P-418 

E N V T ~ ~ N M H T :  ndrine 

Thm abmmnce of any Middle t o  h t m  Albian unrkmr rphcsmr 

mvqqmst* t h a t  th i*  intmcval may h l o n q  t o  chm P-tU0 aonulm. 

Thm dineeyr t  asee. tr l~q* 8noum 8 urkM incroa.e In mun- 
dancm f o r  such rp.crms mar Cyclonmphmliur d&\i:cfy~, e~ 
dOdMiUm ~ - L b . ~ I l l * ~ .  OdontWhztiM O ~ r ~ u l . % % ~ ,  =PO- -- 
ephamridim ~ e x .  and s a w p . r i d i n i ~ r  c r . f ~ c $ ~ ,  ~>KO- 
ladanium jaagmri IR-PI, Cr ibropr id in ium mduardmi ( U ) .  -- 
nudemnqi8 : m t t ~ c ~ c h a  I R I  . 

Mraown ma *a-1 wrk*r  e p u i * 8  53. LackLng i n  tnLe tnter-  

-1, thm p r o l i f i c  L s s d l r g m  i s  c h r r a c t s r ~ r r i c  of t h s  N w -  

c w m .  Thm aDsmncm of m y  mrm age rmstrrctrvm t o m s  pmr- 

rlu only a tmnutivm 4gm a s e i g n u n c  a t  t h i s  ti-. 

1610-1800' 

T l u  ass&lsqm m t h r r  mtmrval i s  M a r l y  r d s a t i c a l  t o  thm 

*vo m t a r v a l  except f o r  tho rdd i r ion  of the Ha-coum sp.- 

elms u d u  and l m .  

ACE: ~ a f l y  to  ~ d d l m  ~ u t a 1 . i ~  lprobsblm 
plimnsbachian t0 Ua]OCila?I 
P-b(23 

m V t ~ U T :  Farina 

Tha npottmd rang. of N_. r.n.x 1s Plle848rcLliM to Zarly 

Er joc im.  Thrs rp.cims along v r t h  sh. un&#criBad nrcro- 

p 4 ~ k W n  t o m  a r m  charac t*r l s t rc  of  thm P-t123 zcaula. 

2180-2350' 

MlLL~rmnt ia tmd baraceatre IF-AI. Yitrmirparltms pdllrdus 

(R-8). H * l i o r ~ r i t n a  a l u u r k e n s i a  I R - r l ,  T ~ n a a u a p t i t e !  *.--A- 

rp, ( s ing lab ,  A ~ l i s p c l c e s  sp. (R, spoe .41~1,  ?&uz- 

labrrpora rp. (I. avaradic).  

1100-2350' (can' t .  1 

AGE: TtiasUIC IUndLffmrmntrat~dl 

WVIRONUEUTr Marginal marina 

ADDENDUM 

TO 

PA1,YNOLOGY R ' E  

A Coca1 o t  86 addi t iona l  rrunplom from tho sublec t  vel: dorm 

procmrasd and analyzed t o r  palynoloqical  aqe deto. \ inrt+ona.  

Thm sanplsm conristod of material  from rlra convantkonal 

corm* numbmr 1, 2 .  3 and 4. Tbo daptns covmrmd wmrm bmruaen 

2096 foot md 234s f s e t .  &xamination of  chmrm corms aro- 

v i h d  addi t lena l  rmfinmnnnt LO p a r t  o f  tho Tr ras r rc  ascrron.  

Corn 13  12295-2300'1 contained a $mussla aasem8lagm. and 

Lacking orher o lder  dlnocyat qanmrs Ln asrocratLoi-+ the ago 

r a  placed a s  Rhsmctan I@-MIS). 

The uppas par t  of Cora ( 4  (2112-2134') conrarned ~ n d  

sverdrupl.1:~. Thm arrmuhlaqm provrdes evideecs f o r  r ?rorlar, 

age and i t  can possrbly got a* old  8s Karnlm. Thm r r m r n d e r  

of Core I 4  Lr u n d ~ f f e r c n t i r t e d  Tr la r r rc .  

S .  B a r r o w  #17 
(Foraminifera) 

Ru following f i n a l  micropal.oncological repor t  r s  basad 

on piokmq. .-ation and cnackl i r tmq of 70 d i t c h  s a w  

pie. aad 9 sidmw.11 corm SOmplem cDY.sInq the rn t1rva l  

100 r u t  to 2382 r u t  (t~t.1 depth).  enclosmd you w r l l  

a i m  find a 1. t o  100' farural d r r u i b u t i o n  log. a faunal 

chmakliat and a skmtebd c o r r e l a t i o n  chdrr mmprrinq t h i s  

v a l t  with rh* so. Barrow $13 and so. Barrow $ 1 4  wells, 
-low is a qnnmralizmd sg. s-ry of  thm 90. Barrow 117 

wu1. 

V r l v u l i n ~ r i r  Lo~ttmrlaL, Tmxtularlr topagorukensrs. s- 
ch~i loa toma granddtandmnmrr. Gavelinella awunonslr. G. *t ic*  

s. naplophragmaidma cf .  arcavaca. E. topagorukmnrir. 

KtlalmUnti m i t o b o n o i a .  PaamunopelCa subc i rcu la r fa .  V Z  

nmurlinordmr bormalir ,  Bsthyrrphon u, muodrrcur rota-  

:asium, Tr i taxra  manltob.nsrs, PaeudOWl~vlne % m d  -- 
crmnma barkad8lal ln4icrc. E M ~  thm s t r a c r  bmcveen 100 t e s t  -- 



100-1450' (can ' t .  1 

and 4bVut 1000 f e a t  Aptran CO Albirn IZonula ?*lo) Lll 

49.. Thm occurrmncm of frequent to  collrrn pyrrtlzmd radio- 

l a r r a  of tho qeimra Canorphaarm app., Lithocampm rpp., 

Dlctyomitra up. and gpanqodiacum spp. ruqgestm chat  the 
s t r a t a  belou 1000 f e a t  a r e  Apcrm 12onule F-11) i n  aqe. 

The fauna8 found i n  the  uppmrmot port lon of t h r s  intarvaL 

l a v e  6 1 0 ' )  probanly represent niddlm nmri t ic  dopourtion. 
Due ta thm lw abundmcm and p w s  prmrmrvation of thm fauna4 

b a l w  610 L m m t  a l l  t h a t  c u l  b ra id  about thm mnvrronant 

of d a p s i t i o n  IS t h a t  I t  war probrbly aurine.  but  WIerm 1s  

no t  m ~ u q h  evidehcm ta t m l l  un4th.r I t  rmprerents vmry 

ahallow o r  vmry deep wrmm daporitron.  I t  h a  bmcn augqmacmd 

t h a t  hiqh I~ t iEudm faunal divmrri ty a d  abundancm diainraha* 

i n  both dirmctians from rho rnmlf edgm. 

Tro pO8aiblm loaul  co t ro la t ion  pa in ts  occur a t  130 fOac Md 

460 t o a t  which appear to  bm racnqni i lb la  i n  tho So. e a r r w  

412, So. B I r r w  # A ) ,  lko Bay #I  dnd $0. h r r o *  #L4 wlls. 

ACE: ~ p t i a b  t o  Albran (F-10 t o  P-11) 

CWVIRONWNT: Upgocnomt port ianr niddlm Not i t i c  
LOuecmmt pert ion:  Probable Marina 

inq mpmcre4: w b a c u l r t e a  r4ophacordas. Caudryina trppanae. 

G. cf .  t ~ i l l u u r i ,  ~ l o p n r a g w i d o a  d w f l a t i a ,  H, 
m, Trochcnalnr sqrumata, arcnacmou*,spp., and CFEqu4nt 

mi. l n u r v a l  cmrralaum with Sh. unr t  eallmd Nwcoum to 

mu Jur8anlc i n  rmpctm on tho So, Barrow (12 and Iko Buy 

#1 uol l r .  Altmr u a a i n m q  and ~ o l p u h q  Puramznifotm and 

palynomrph8 tram nevaral wall# w thm maat uo now fmml 

chat  t h b  amsa&laqm i m  bas t  aariqnmd a N r o r o r l u l  aqm rathmr 

t b n  a b t 0  JUr.8~ic agr. 

mm s o r l n m t l y  a q q l u u n 8 u d  naturm o r  chi8 8rsamblaqm dug- 

qmmt8 tht  I t  vrm & w a i t e d  i n  turbrd uaUr8. The re la t ive-  

l y  - rbulld.ace m4 d i v e r s i t y  inP1cat.a a probablo n e r i t a c  

d a p m r t ~ o n d  .it=. 

A=: Early C r a t m o r u  1ol.ocopran) 

EMVImn&: Nar i t ic  ( turbid1 

1730-1870' 

lain uumblaqm cont&in8 fornu r u q q e r t i w  of  thm Lata Jucaa- 

s i c  bu t  it could w n a r v a b l y  8 t l l L  bm S u l y  Cratacmou. m a  
mb have had w mptea4 thm agm t o  reL1mut thrm uncertamty.  

This rn ta rva l  La the  a& -8 t h e  i n w r v a l  ca l lad  Yurarrio 

(ua4LLtmnntiat .d)  i n  aarl lmr raporra on thm so. Barrow r12 

a d  tko ~ r y  11 w 4 ~ l r .  

m a  dapo8itbonal mnvirorurnt o f  chasm r t r a c a  muld  have bmn 

am sh . l l au  am a lddla  n a r r t i c  o r  am daep ra  arddla bathyai. 

waurr.oc*o of 4 t b c a l u 8  mdiacur .  m r a l u r i n a  asmr8 .  mx- 
t u l a r i a  a r w p l . c u .  h n t i c u l i n a  marcmnsm. mudxyina *- - 
c r i t a .  g. u u e r i ,  neeenax ~tmnmi., n. 0ana1, --a- - 
u b l m i ,  f, caminp.nsrr ,  gmplophrap.~idmm bmrmuenrrs. m u m -  - 
mow amp. ( larqe.  cmrmbl togetaef vbtb L r m q ~ n t  t o  -9. 

pyritlzad r a d i a l a r i a  c h u a c u r i r *  t h r s  ammomblap.. Thrw 
ro- suqmat  & e a r l y  tn a d d 1 0  ~ u r a a m i o  agm. 

Thim u ~ * l a q m .  likm thm p ~ v i o w  OM, could rmprmmmnt db- 

p a a i e i a  ab rtullw am -dale n a r i t i c  o r  an do09 a8 middle 
batnynyrl. 

m: Early t o  Middlm Jurammrc 
IP-17 Co P-18) 

ENVImKWTs Middlm Nar l t i c  W Uddlb  satnyaA 

UtaCOlua c e ~ u d a t u a ,  A. d u b i u s ~  Hodomaria la r ina .  n. cf.  

shublikmnaim. mrqrnul ina  barqqulstr .  Linqulma c f .  kmroalim, 

Vaqinulinopsra acrlrlum, TolypauaLna qlateo88 ~4 omrrafod8 
(-dim-larqm. s p w r h l  occur In thmom r c r o u  r n d i c a t ~ n g  a 

Trlamarc age. 

2320-2382' T.D. 

mrosmilitocoum black a r q ~ l l & c e  consrdmrsd by must t o  be 

bam.Ync, llld Cambrian t o  OrdavIcian in  aqm. 

ADDENDUM 

To 
~ O F A H I N I f E ~  =FORT 

The felLow~-19 addendum to the 5. Barrow (17 repor t  i s  

basmd on thc procars in . ,  picking and exanrinrtlon of  86 

s4wLem tram conventional cores #l throurb t 4 .  A 

faunal chmcklrmt i a  enclosed tor your convenience. 

Tho only chanq. necasrary t o  .make t o  -ha o r r r ~ n a l  in ta r -  

prmtatran concmrnm tho top O C  tho argll l . l te .  The a r q ~ 1 -  

11- top war u r i q m a l l y  placed a t  thu top o f  a dkzch 

ramale from 2320 t o  2330 f4ef. Exarna t ion  of Corm t 4  

(2322 t o  1 3 4 5  f e e t )  shove t h a t  tho cop of the a r q i l l i c s  

Im a t  2344 fmmt bawd on thm on. foo t  corm rn ts rva la  

sawlad .  



Cape H a l k e t t  #1 
( P a l y n o l o g y )  

PALYNOLOQY REPORT 

A t o t a l  of LO1 d i t c h  and 67  aidewall  core  aanplas were pro- 

carsed and analyzed f o r  p r lynologica l  age d e t e m i n ~ t i o n s .  , 
Tha samplmr covered Lh4 i n t e r v a l  from 510 f e e t  t o  the  t a t a l  

dapch of 9900 femt. 

680-1100' 

s c a t t e r a d  occurrancaa of Osmunda, =a, Sphagnu.gymnosparm 

pol len ,  ? ~ t r o c y s t a  crmtacma, and Oligosphaqr_~i-w co-@_+_x. 

~ h m  palynomrph rmcovariea ucra  poor. Tha r a r a  d i n o f l a g e l l a t e s  

racordmd sugges t  t h i a  unit t o  b* Crmtacaour i n  age. Hdvevet. 

these  spocimon$ may nave bman rmdapositod. 

AGE : (?I  Cretaceous 
ENVIUONNENT t ( 7 )  Marina 

1100-1320' 

S lnple  speclmans of  Trlpro]ectua =a. C ; a ~ c h a n ~ ~ d l t s s  

senonlcus. and -. -- 
Th* p a l y m r p k  rocovmrras raIndin popr i n  t h i s  in torva l .  

AGE I P r ~ b d b l e  E4lparian-kmastrichtian 

EHVIRONMWT: U o m r i n e  

1320-2040 ' 
Aust ra l iml la  cookmoni (PI , . 
a c w i n a t a  (I), HyEtrichodinium p u l c h r t ~ l  (P l ,  Odoscochitina 

opmrculaU ( C ) ,  Dioonodin iu  arcticum (Pl ,  Hyr t r ichosphamrid i l~~  

d i f l i ~ i l 4  (P). 

This I n t o r v a l  cont r lna  an ahundanc m d  d i v e r l o  microplanktan 

asramblaq*. 

ACE r Santonian-Cdapanldn 

E W I R D ~ ~ U M T I  Marina 

2040-2500' 

This i a w r v a l  . b e  a decrmara i n  microplankton abundanca and 

d i v e r s i t y .  Many of +ha mmmn for- from the  above i n t e r v a l  

ar* pceaent hmr* i n  dacre8Sed nunbmrs. 

AGE t ( 7 )  Tuxonian- (71 Coniacian 

EHVTRONMENT: Probably marginal marine 

3500-3357' 

Astrocyrta cracace4 (F) , Odontechitrna oparcu la ta  ICI , Detlandrta 

acuminata (PI. C r i b r o p e r i d l n i w  edwsrdsi (PI.  Psaudoceratium 

d e t m m a o  (I], B r w m a  jamqmrr (Rl . 
Tha re turn  to an abundant microplankton rssamblagm ir  r e f l e c t e d  

i n  t h i s  incmrvrl. 

AGE : Cmnoauniaa 

ENVIRONMENT: M r i n a  

4554 '  SUC - 7506' 

M t r o y r t n  c rmucaa  (A) ,  Ollge~phamridium complax [R) . O-h&- 
chi t rnd  oparculaca ( C ) .  Cribropcrrdtnrum W a r d r r  (R), 8- -- 
j a ~ i  (Rl , GardodinLun aismnacki (R) . - 

Tha inearva l  botwmam 5800 f e e t  and 6550 Zamt possibly rcprmsmnt. 

nomar ine  o r  vary m r q r n r l  marine d e p o e ~ t i o n .  

AGE r Apti.4 

~ T R D W N T r  Marina 

7506' SWC - 7570' 

Muderonqra airapLu [El. ~ s a l i g o n y a u l a x  apatmlc var.  ( a ) ,  .- 
Oliqosphaer id iw - e x  (Cl . &~--a ja.gsr& (F) , Gardodin iw 

ais>n.fkl (Rl . 
AGE I ~&comlan  
EWIRONHENT: !4drin* 

7570-7715' 

Mudaronqia simplex (Rl. A s t r o c w a  cre tacea  ( R ) ,  Olig~$phaer=d:wR 

c * ? ~  (P), _ C a r d o d i n s  _ ~ s g s i  ( R I ,  &ao'ps. jseyc_r,& ( R l  . 
The largm amount of dwn-hole con'.aminatron renders th. 

r e l a c t i e n  of i n  s i c u  l lemonts d ~ f : r c u l t .  

No r l d w a l l  corms wi th in  t h r s  s h o r t  i n t e r v a l  werm proccssod 

f a r  p4lynology. Th4 age a r r l q m n t  must therafoca renulo 

qUastLonabla. 

AGE: (71 Maocomian 

ENVIRONXWT: (7) m r i n a  

S19gle occurrancar o f  Haliorgoritms dluPdCk4nSil. c t .  r c r i a t o  

basaccate,  and Indataminatm spora panus aa seen a t  6348 :eat 

core  Samglm i n  the  Simpson 11. 

ACB I Pf6bdbly T r i a s s i c  

ENVXRON61BNT t Nomdrine 

7810-8040 ' 
NwBerou9 undmrcribad T r i a s s i c  d i n o i l a g o l l a t o s  dar igna ted  as: 

TRD-2. TPD-6, TRU-7. 

AGE : T r i a s s i c  (Carnian-Uorian) 

ENVIRONMENT: Marine 

T d a n a c r m r i t e r  sg. (R) , S t r i d c i t e s  r i c h t e r i  (R-Fl . Klauaci- 

po l lan ices  up. ( a ) ,  Dulhuntyisporitms m n  ( R l .  KFaeur$Li- 

Ipori tms ap. (R), cru4taesporitms rp. ( s i n g l e ) .  

Tha s i n q l a  spssirncn of CrustaEsporitas sp. In  a m p l e  8110-1220' D 

ruggusts m Early T r i a s a ~ c  aqa a t  t h i s  dapth. 

The d i t c h  rdmples contained co4non mrrino T r i a s s i c  pa1yno:aorphs: 

houavmt, chm r idewal l  coreo ind ica ta  Chat t h i s  i n t 4 r v a l  La 

nonmarinm. 

AGE : Permian-Triasrra 

ENVIRON-: Nonmarinm 

8 8 2 6 '  SWC - 9900' T.D. 

The a i d m a l l  corms wi th in  t h i s  intwrval  *era a11 b r r r m  of 

palynoaarphs. Tha organic  rmridumn i n  corms b e l w  9200 f a a t  

exhib i ted  high t h a m u l  a l tmra t ion  and warm black i n  co lor .  

Twu (2) sapara te  d i t c h  samples boiov 9600 f e a t  yialdmd r i n g l a  

fraqfrmntr o t  a aporo l a ~ s t r i c h o a a o r i t s r  sp.)  c h a r a c t a r z l t i c  

of Davonian s t r a t a .  Tnas4 spores were colormd dark r o d - b r m .  

showing l e s s  thermal a l t e r a t i o n  than evidancad i n  the  organrc 
-. 

r .covaries of tho  a i d m a l l  a a p l a r  from s h i l a r  dap th l .  Thm 

conclusion,  bared on thmsa c o l o r  diffmrancas,  is t h a t  th* 
Dmwnian spore. nor4 probdbly rodaporitmd i n t o  tha  @orme- 
T r i a a r i c  section abova and t h a i r  appeermco hare  cannot bm 

takmn a s  age Lndicatrvm. 

ACE, Indc tarminrtm 

ENVIRON,wHT: Indmt*rminata 

Tar t ra ry ,  Ncnmdrrnr. 

L a t m  Cratacmus.  Caapanian-Uae4t f ich ta~  
I P - ~ 1 2  t o  P - T ~ L ) ,  uonaurinm. 

WSO Cratacwua. gancqn%an-Csmpanlan (P-nlrl . 
wr inm 

~ t m  C r e t a ~ m o w ,  ? T U ~ O ~ L * ~ - ~ C O ~ L ~ C ~ M  I P - U I ~ I  . 
Marginel W i n e  
Late Crmtacaour, Canoaunran IP-d161, b r m m .  

h r l y  Crmcacmu8, Mid-Urm a lb ian  (P-Ml7l. 
w r m a .  

lmrly CrafacaOu*. a p t ~ a n - e a r l y  A l b ~ a n  (9-I181, 
Aarrna. 

e a r l y  cratacaous.  v w c m r a n  (P-H191 . Harlna. 

1nd.tmmlnate aqs. 

t aca  Trraasrc lundif f .  I (8-Tl5?l , Nomarmu. 

taco Trraasrc.  Norran I P - W 6 1 ,  .*arme. 

TzrassLc (P-TL6 to P-T151, NonmarLn- to 
Marginal Yarina. 

Dmrmran-Trrassrc (P-Tl'I , Nomarina t o  4ar=ina1 
Marlno? 

Indetcrmrnrte ape. 



Cape Halkett #1 
(Foraminifera) 

Enclosed you w i l l  f i n d  a 1" t o  200' Kaurul divmrsity log and 

t h r e e  faunal  c h e c k l i s t s  on the U.9.N. Capm Halkatt  a 1  Wall. 
T h e  conolusions prmsmncmd in t h i a  n g o r t  arm bas& on the 

, 

pxoemsring, picking and examination of 316 d i t c h  ampler .  

genera l ly  cmporitmd on 30 t o  40 f w t  in te rva ls .  and 123 

s idowal l  corm smploa .  Thin rac t ions  w m r m  propared on 30 foot 

d i t c h  incmrvals and a11 aidewall  core smplms below 8760 f a e t .  

A gmnmralizmd aqa a w r y  of tho Cape Halkmtt # l  Well is pro- 

viaad h l a w .  

510-1120' 

Generally bar ren  of foraminitmra. Coaly cher ty  sandstonm with 

r a r e  t o  fraquant volcanic g l a s s  shards. This u n i t  is p r o h b l y  

mquivalmnt I i t h o l o g i c a l l y  W the Logo$ukruk Tongua of the  

Prince Csaek Fa. 

AGE: Probable sanonian 

1120-2440' 

~ o p n i d e l l a  atr&cdas (R-PI, Anomalinoides pinguis ( R ) ,  - -- 
Nonionmlla cf .  tayloren$ia (R) , Pratbulirn~na v~ (R-F) , .--- 
Lacostoina qouskovi (Rl , Caucasina v u  (Rl , Eoeponids1l-s 

(n) , 1, u h i t t i n g t n n i  (R) , ceaosphrmra spp. (R-C) , S m t h o c y r t i ~  

spp. (R-?I . Mchicorya cp. (R-C) , Thmocorys up. (R-P) , 
victyomitr .  m u l t i c o r t a n  (R-F) , SgongQdi4cua spp. (R-c) , 
nhopalod- 8p. (R) . - - 
Bluff Potmntion. P a w s  obtained Lhrovqhout t h i s  i n t a r v a l  ax. 

i n d i c a k i w  oE OMilLating mid410 t o  o u t e r  ahe l r  inon-turbid1 

Saacmmiru Z a t h r d  (R) , hochammina r ibe tonens is  (R-P) , a=- -- - 
diecum rp. A (LT), Canosphaera spp. (a*). Swnqndiscus rpp. - 

This i n t r m l  is q u r a r a l l y  goor i n  fauna. but it dam contain 

IOnodi~CU~ sp. A which is CUnaidorRd by -quirt  (1966. U.S.C.S. 

P.P. 302-D p. 1821 t o  be a mukmr f o r  tlu S m h e  Pormtion. A 

tep an.tJm,'Pap.r Shah .  . l"cutinia.d lmavma") was fouhd pt 2940 
-.a. 

foot.  t h i s  poin t  Ln a t  t h e  top of o r  d m  I n  the  S h l a  Wall 

whr of thm SmaW Fometioa.  This i n t a r v a i  i n  generally 

dominated by shallow ntarvmd baain dmporition a s  indicated by 

t h o  lrrgm amount* et p y r i t e  and c o a l  i n  there  a m p l a a ,  awl the  

lack of preaervmd calcarmous f o r m i n i f e r a  assoc ia ted  with tho 

feu  s h o r t  pulsma of opan marine r a d i o l a r i m  bursts.  

AGX: Ssroni*n-Cenormnim (Semku Fr. l 

W e  t h m  - faunr sm.u indicativm of tha Albian. tho 

rr-cy a+ weurrmnoma oL tha  hlbian roma i n  tar. onwgh 

to I.lrs one auapicioua of rewotking. A s i m i l a r  i n t m a l  

eccurnd i n  tha Fish  CXmek I1 Wall htwmmn 2750 f e a t  and 

3130 tnt. 

3640-5740' 

~ 1 0 p i W ~ i d . m  topaqorukenaia (*-A). 8. +DU (R-PI , 
b a c u l i t u  fraqmmncwriua (R), A. wmnoham (R). L a n t i e u b  
P 

u c r o a i s u  (R) . T m c h l l r t o r  umLrtonais (9-C1 . 2. rainwatqci 
(n-Fl . nili-ina manicob.n*ia (R-F) , I+ a ~ ~ ~ ~ m n s i s  ( R l  . m- 
aiphon broaqmi (R) ,A. V J  (RI , Vccnamilinoidms b w  (R-C) , 
Parr*lnepeLtm w*ehmri (ill ,J. subcircuLrri8 (R) . Ditrupa c g  

(n-P) , a 8  apicula ta  (R-F1. ~ a v e l i r w l z a  s t l c t a c a  ( R l  . 
E u r y c h m i l o s t ~  -8<+1+m-*&s (R) , V a l v u l i ~ r a  loott.!. (R) . 

The above fauna I a  typica l  of the  Vernauil inoidar borea l ia  

Paunal Zonm of Albian Aqe. There is  s l i g h t  mvidence i n  thm 

d i t c h  a m p l e  from 443.0-4460' f o r  t h e  prmsmncm of the Textularin 

topagorukanais Faunal Subzone which may Bark t h e  top of tha 

m r o k  Formation loca l ly .  

Thm mnvironmantn r e p r m n n u d  by thnrm a r s d l a g m a  were prob.bly 

o r  middlm to outmr mhelf depths chr rac tor i sed  by genera l ly  

el..= v a t a s  wi th  only occ*cional s h o r t  periods o r  N p h  tu rb id1  

M E ?  Albian-Aptian 

1740-7520' 

Intmrval c h a r a c t u i r e d  by occurrmncm of pytitixmd r a d i o l a r i a  

(R-2) , r w e  apglu t ina tuI  forms, meqarpormr (R-FJ , Coal (R-Cl , 
and pyrit. (P-PL) . 
Omposition of thee8 s+rata probably t w k  placa i n  depths vary- 

l n g  from marginal marina t o  a d d l e  aholf ,  and u n i t o m l y  

chrxac to t i ted  by reducing (oxygen dmficiantl  bottom conditionu. 

r h i s  o e p o ~ i a l l y  holds uum for thm lower 600 f a a t  of t h i s  

i n t u v a l  *her- high organic concmstration ('papas ahalm') 
suqgmsts a paacity o r  mvailabl* c l a o t i c  dmtrirua and probably 

Mqbly raduciaq bc t toa  conditiobr.  

~ h m  lack of any fauna uugges t iw of t h e  Gaudryina t a i l l a u r i  

Zone provides a m  ncgatirm mvidmnce t h a t  t h i s  i n t e r v a l  is  
a t i l l  m i a n  to possibly 4J.bian Ago. In  f a c t ,  t h i s  poorly 

forsil ifmroug p y r i t i r d  tacimr could be oldot  Crmtacmous. 

ME: Aptian to Albian 'I 

7320-7510' 

Roundmd f r o r t d  q u r s t a ' ~ 1 o a t o r r  IF-C), f i l t h o c a ~ ~ e  Sp. -W3  

( R )  , T r o c h r a i r u  canningmnsis (El,  Caudryina c f .  m i l l e r 1  fRI , 
c. topagorukanais (R) , 2. t a i l l m u r i  1R-F) , Conorboidas 'J" (n) ,  - 
P s e u d o b l i v i e a  Up. (Il-P) . 

Fbt. fauna i a  indicatiur of a U t e a t  J u r u r i o  to E a r l i e s t  

Crmtac.oP. (amrr iaa im)  Agm. Tho f i r a t  wid.acm l o r  'Prbblm 

Shalm" appmar8 i n  thm aamplmr a t  7320' (Dl uid 7326' ISnC). 

This as-*. muqqmst8 a dmposltional mnvircnsurt of  outmr 

n o r i t i c  to pera lb ly  a s  d e w  a s  u9p.r b r t h y r l  turbid rrtmss. 

7510-7030' 

A banal aandetma u n i t  8cCurn betvmen 7530 temt +nd 7545 f e e t -  

t h a t  is s i m i l a r  h a p p r u w c a  t o  t h m  Sag Uvrr s.., but whcthmr 

thm uncontormity l i s n  above o r  helow t h i s  unic cannot b. pre- 

ci-ly ss tab l iahad  sincm thm wit i a  faunal ly  degaupmrmt.. 

M r o c o l u  c o n n ~ a t ~ a  (R-P) . T r o c h ~ l r o i d m a  cf .  w r t e r t r  (R) , -- 
Prondicu&*tia lua t raca  (81, Warqinulina cf.  &=a (PI, Yodosaria -- 
p.chis t ik8  (R) , 1. phobytica (P) ,J. ahublikmnlis (R) , 
T o l y p r P i n a  q l a r m a a  (I), IIOnotis sp. (8-PI. 

rha atuvm l i s t a d  ap.cimr a r e  c h a t a c t u i s t i c  of Triaumic Aqa. 

m i 4  taunula is  probably reprosanta t ive  of a ro lae ive ly  c l e a r  

water middlm nmri t ic  t o  u p p r  bathyal mnvironmmt. The t i t h o -  

l o p i c  top o t  thm Shublik Fa. occurs a t  around 7850 f e e t  

auggmrting t h a t  thmrm m y  b. a m  Triasmic a9s  Xingak Shale 

( l i t h o l o p i c a l l y )  o r  01;. wam diffmrmnt facie. ( l i t h o l o g l c a l l y  

d i f fmrur t ]  Shublik Pa. o r  Sag River aquivalmnts oecuxrinq 

h t W M  7630 f ~ t  and 7850 fest. 

8160-8820' 

Tnim iPtoxv.1 is  gmnmrafly b u r a n  of foraminifera sugqsscinp 

t h a t  it eeprmsmnt. s i thmr  nonmuinm dspoai t i sn  or clam the  

rmrul t s  of  d i luc iou  of t h e  faunas by an incrmased r a t e  of 

~ d h t a t i o a .  Li tholoqica l ly ,  t h i s  In te rva l  1s a i m i l u  co 

thm SadlmrwMt Formation of Pmrmian Aqe t o  Tr iass ic  Apm. 

Samplon ba tvmn 8160 f e t t  and I790 fmmt l i t h o l o g i c a l l y  toprmamt 

thm rvishak n d r  whilm sampler htwmmn 8790 P m m t  m d  8820 fomt 

auqgest tha  wo.mnam of a Chin intmrval of the Echouka Elembar. 

A Pmbablm Pera im-Tr iass ic  



8820-9160' ( 7 )  

Thia i n t e r v a l  is charLCtofixed by occurrences a t  E leb ivr lvu l ina  

bu l lo idas ,  Bi rmr te l la  p.rv., Monotaxinoide$ multlvolutua,  -- 
ammV*+tella sp.. T r e p l l l o p s i a  rp., Earlandia alesana.  PseuCo- 

glonoapira ap., Aatetoarchaediscus rg., WeoarChaed~~cUS incar tus .  

w d o t h v r a  ap., Z o 8 t a f f e l l a  rad ia ta? ,  p r i scml la  pr i saa .  

Planorll irodircus t r i w t l c u a t ,  Planomdothyrq ro tay i ,  H i l l e r e l l a  

e a r h n i c a ,  Zell&.rina 80. 

Tho Ibovm ap*cias a r e  i n d i c a t i v e  of a m  Early to ~ L d d l a  

Pmnnaylvrnian Wahw L-ton. in  Alaska. Thaaa rpeoias  represent 

xonoa 20 and 21 h h m a t ' 8  ron.1 r c h m  f o r  the  Carbonitcrus. 

It apgaara that baaed on decrease i n  frequency of  Clobival?ulina 

bu l lo idoa  and ur incrmaso i n  the  Kroqumcy of 8 i s e r i a l l a  Parva 

and P r i r c e l l a  o r i a c a  a Zone 20-Zone 21 boundary may be plrcmd a t  

around 9020 f e o t .  

The ~ i a 8 i a 8 i p p i ~ 1 - P m ~ s y 1 ~ m i l i l  b0- is hard to pl-e. 
avos ia core mater ia l .  bu t  t h o  t i c a t  i n d i u t i o n r  Lor K~SSLSS~P- 

pian Aga *cur a t  9130 h a t .  'rho eontac t  u y  be a4 high a s  

9160 t e a t  v b r m  it agplax8 o a  chm accompanyiaq fauna l  log. 

A=: Ear ly  t o  Middle Pennsylvanian 

9160 (71-9779' 

Thm plac ing  of t h e  upper bouadrry of t h i s  interval .  was 

d i a c w m ~ d  mbova. The co-ecclurancm of Cribsostomurn hradyl 
and B i s o r i e l l a  p a m a  i n  th. anma f r a w e n t  a t  9230 famt suggest3 

tRat thmam a t r a t a  ake lonm 18 i n  age (Upwr Misais8LpplanJ. 

Thm co-occurrent. of Ear landinol la  ap., NsorrchaedisCus i n c t r t u s  

and A8tmroatchaedlscua mp. indicatm Zonm 16r or Zone 17 age 

lupgcr n i r s i r s i p p l r a )  f o r  t h o  s t r a t a  .c 9390 f e o t .  Thm abovo 

aqm cb11. w r a  d i f f i c u l t  t o  rmcoqnire due t o  an abundant &mount 
of c a d  Xona 20 and Zone 21 l h a t o n o  f r ~ c p e n t a  i n  t h e  d i t c h  

u t m r i a l .  m e r n  w e r m  r a c e  OFcnrrmnces a4 high a s  9570 femt of 
f o r p r  i n d i c a t i v e  of Zonm 13, h u t  aqa in  due t o  thm la-t m u n t  

of cavinq8, and quas t ionable  taxonomic aaaiqnmmnta of rarm, 

p w r l y  or fcn ted  a p C l a c n s ,  tha  Zono 1 3  c a l l s  may not  p t m  t o  

h very ral iablm. The l i t h o l c q y  changed a t  9320 f e e t  t o  a 

greenish  gray and gray  shalm. Th ia  i s  probably t h e  Myak Shale. 

9779-9900' T.D. 

Thrn r e c t i o n s  from a i d e u a l l  cores  a t  9779 f e a t  a d  9858 foe' 

r r h r a i t  good l i n m a t i o ~ r  and secondary growth of mica along 

p lanar  sur facas  - - Ind ica t ing  tho  weak metamorphism of a ah&:e > c  

d s -  to m a r g l l l i t n .  Thn aid.urL1 core  from 9890 Zest 

F D R A n l N f  FEPA REPORT - RGVISIOH 

3340-4430' I Early Cretaceous (middle t o  Late Albian) P-9. 

4430-5600' I Early Cretaceous (Albian) P-10. 

9600-6600' : Early Cretaceous ILatc Aptlan t o  Early Albian) 
r-10 t o  F-11. 

6800-7320' : Early Cretaceous lA2tian1 F-11. 

7310-7510' : Early Crotaccour (Hautarivian t o  Barremian1 
P-12 t o  P-13. 

Indctarminatm aqm. Sandntona. 

Lake T r i a s s i c  t o  Ear ly  J u r d s s i c  If-18 t o  P-19). 
Sag River Sa.? a t  7850 feet. 
T r i a s r i c  (1-191. 

Porno-Tria$sic (F-20). Echwkn Fm. l i t h o l o g y  
a t  a790 f e e t .  

fliddle Pennsylvanian ( U m c t ' s  Zone 21). 
Early Pennrylvaniah Inamat's Zone 201. 

Late Mississippian (Uamet's Zone 18 t o  Zone 191- 

Possiblm Lrtm ~immi*aippian .  Endlcott  Croup7 

rnda temina te  ape. A r g i l l i t * .  



J. W. D a l t o n  #l 
( P a l y n o l o g y  ) 

A t o t a l  o f  278 a m p l c s  wmro proceaard and andlyrmd f r w  

t h e  subjmct wmll. Tha t o t a l  conmists  of 103 d i t c h  cu t -  

t i n g s  compssitcd i n t o  90 f w t  i n t a r v a l s ,  5 a rdewal l  

corms, and 170 c o t e  aamplms. Thm c o t a l  requmnco examined 

ranges f m m  90-9365.8' T.D. 

tncluded wi th  t h r r  rmporr arm l igurms 1. 2 and 3 which 

i11urtraLo t h a  O r s t r i b u t i o n  of t h e  d i t c h  samples,  core*.  

and mrdrval l  corms r m r p c t i v e l y .  A summary of t h e  Cind- 

ing* i a  qivmn below. 

Undiffmrmncratmd b r racca te*  IAl, Araucaribci tm8 a u l t r a l l r  

IRl , W d Q r w t a  app. IRI , hnv? ,g~ toawrr t e l r  app. IRI , 
Lycopodimrpori tms ape. lRl ,  Oamundacrdttar app. IRI, 

Sphaqnu  IRl , Taxodiace.~ IF ) ,  IR1. 

c l e r r t o r p h a a r i d l m  rpp. IRI, S p l n l r a r x t e r  r = y .  IRI. 

Pal-rptu r*covet.d Lrw r h l r  in tmrva l  arm of  mix& aqms. 

W - r o u  Crmtacmous t axa  a r e  prmamnt a long  wrth thoam rang- 

mq f m  Tmrtiary t o  R*Cont. 

A Palwponm aqm is suqqmacad by thm prmsmncm of  Cladspvx&- 

d i m  n ~ t a t u i a .  Dmrlandrer rrhoanPociticd, wotrol i*l lA - 
a r t l c u l a t a ,  Md ~ c a t r r c o a r r m r r t e a  doroqmnair. 

900-1160' 

unazrfmr.ar i&trd br*aecacoa IF-A) . ~ ~ r r i r n d ~ ~ a  e- 
lonus In) .  c ~ r z i c o r i a w r i ~ ~ a  d ~ ~ e q o n n l s  IUI .s. h r u  - 
(R-PI . Comtatopmrforosporrtes fov6olatuS I R I  I 

cya th ld i tms  r u a f x 8 l i a  181, 5. .m&c IR-CI , D i a t a l t r i m g u -  -- - 
l l s p o r r t o a  spp. ( I1  , f i c - q n i ~ ~ a r i r  8r-trrcua IRI . P. 

vonthqqimn8& IUI . Gle+chcnr id i rea  Q o ~ ~  IR-A1 , L m -  
p o d r ~ s p o r l t e r  Ipp. IR-PI , Osmunddcrdita8 IR-Al , 5.zKrA- 

s p r l r 0 8  p8eudo4lvmol~tu8 IRI , T a x o d r a c m ~  IR-A), Trr lobo- 

rp3riC.a CCa8LUS IRI . T r i ~ m l i t a r  radLdtUS (RI , !A=- 
P p r l t - 8  p a i l i d u s  1RI. -- 
~ l r o r n l a  a c d n a t a  la-A1 , Chatangrmlla aArperrdca IRI . c. -- 
corona ta  I R I  , C .  dmcoroaa I R K ) .  A. d i t l r 8 i a 4  l a ) ,  c .  
g r m u l i i e r a  IRl, 5. r p o c r a s i l i a  IRI, C, v ~ c t o r r m n r r r  IR-A). 

Chlmydaphormlla  ny.r IR-a1 , C y c l o n e p h o f r ~  c m w c t w  (R-Al . 

C. d ia t inc rum IR-CI , E n o a p h a m r r d i u  spp. IR-<I . E n y z -  - -  
l rcymta t anu icacaa  (R-A1 , HmxaonrS.ra e n l m y d a t a  IR-Fl . -- 
nystr ichodinrum p u l c h r m  IRI , H v u t r i c h o a ~  W e  

In-A), Klmithrrdspham~rdium app. IR-?I , Il&canOaPhmCa 

tabulae. In-Cl . o d o n w c h l t l n r  c p a ~ I a  (01,  2. o p r c u l a t a  

IR-?) , O l i g o s p h r e r r d r w  c-x IRI . Op.rculodinl-  spp. 

In-*I, Pa18eopat~danbbm DA8ll lW IR-?I, Pl l&aqes rp .  IR-Fl v 

S p z n r d i n i m  MhinoLdem IRI . SprnLfa r r t e r  cqnpulaxm IR-Fl , 
I. r-bum (R-Cl. - -  

ACE: Sanconian co C m p m r m  ~ ~ - n i l ~  

ENVIRONMNTt Uarrn. 

Thm 5 a 4 t O n ~ a  t o  Cmpanrdn age Lor Chlr u n r t  can bm recog- 

nrrmd by m u r o u a  and dlvmrae tuu of Cfecrcwu* rqa .  

Tbmm o f  sp.cr.1 mporcancm a c e  Cha tanq ia l l a  spp.. C m -  

d c e M r e l l a  u, ~ c l o m e v h q ~  spp., and Won:och~c,ns 3?p .  

Al tn rb ia  AcumLnhra In-CI , C_an!igla m E r  I R I  . C%ane - 
Vrc to r rana r r  (R-C) , C C L D ~ o p = ~ ~ ~ n + - ~  r d u a r d s r  IR). 9- 
c l o n e ~ h m l r u n  compactum (C-A1 . -GOnyaulaCysta t ~ ~ ~ ~ ? _ r  -- 
(a-Cl ,  r r a b e l r d m i m  &!tastenee IR-Cl, O l r q o s g M m ~ ~ d l u  

c0mpl.x IR-PI . gpini_2e>qpp r-qosys I R - 5 ) .  - 
AGE : Turonran t o  C o n r a c r ~ n  IP-3151 

ENVIRONMNT: b r m e  

Th i s  r n t a r v a l  1s r*coqnirsa by t h o  L I E S C  r a r e  Occurranee* 

2520-1970' 

Und i f fe ren t ra t ad  brsaccatma IF-A), Cya th rd I t e s  mlnor IRI, 

Clmlcheniidieem senonrcur  IR-PI. Taxodlacaaf IR-A)+ 

A l t o r ~ r d  rcuminata IR-A), Crrbroperidinrum eduards l  IR-GI, 

Cyclonmphsl im d l ~ t l n c c u m  (R-PI , Eora e p h o r a  IRI , x- 
Bf t r~hodrnrum p u l ~ h r U l  IR-PI, I n d o t e m r n a t e  y ~ l l o w  CYStL 

IF-A1 , Irdbmlidrnlua cookronrae ICI . S_d_qn:och_l$&oa 9- 
r t a t a  IR-CI , Olrgorphaar&dium c_o_mgkx In-CI , Paldeona&d& - 
rum c r a c a c a m  IR-PI , Palamba9*4 rpp.  IR-PI , SJ&zfe .~_rx  

ramosus IR-PI , j u r c u l o s p h a s r i d ~ w  l ~ ~ ? u r c d c u m  IRl , - 
YlshQohorid~um a l a t m  t R I  . . "A -.-.--- --"- 

M E  I Cenomanran IP-MI61 

LI*YIRONWM~ maran* 

Th i8  rntmN.1 is ChACaCtmritsd by c m r \  t 4  aDUnddnC occur-  

rencma of Cribropmrrdrnlum 0dua:dsL and t h e  ' indetomninrta  

y m l l w  cyatr ' .  0fh.r use fu l  tax. thLf i b h c a t m  t h e  agm 

qivmn a r e  Promma amphora. S u t c u l o a g n i e r r d r m  &&$urGbtum, 

and XiuhoDhoridtln. .l.rraa. 

aus  I n ) .  Arauca r i ac r t e s  d u r c r a l r s  IR-PI , C l n q u t t r l * ~ m ~  cl+- - 
vu. IRI. C las ropoI l I a  clda.ordms I*), Cya tn id rces  =r - 
IR-CI , ~ u c c a 4 r d i c a a  >>-nc IRI , C_1mlan&>$&t_a s e > s u a  
IR-PI . OmUndaCidrcms spp. IR-Cl , Punccatospocl tes  e b ~ a -  

cue IRI, IlO~alaXarspOrrcur e i c a c s l w s u  IRI , _S~~&bfQsPOrra - 
p m  IRI, Tarcdrrceam 18-A), Tr l lobospor lcas  ap ive r ruca -  

t u s  [a1 , 2. pmrvmrulmnrue IB1. 
7 

&p+a polyporpha III  , Aptmodmlur gr&e IR-CI , Canninqbl 

c o l l l v e r i  IRI , 5. m- IR-PI. Cr rb rop . r iP ln rus  cdwardsr 

IR<I, Cyclonepnollm dr s t rnc tum IR-Al . -nus "W" I*), a- 
r t r i choap iue r id ium c w x w e r a m  IR) . L u r a d l n i m  propa tu l ru  

In-A1 , Wudmrongla @ryaP.trrca IR) , W O ~ C o C h i t i M  Qporcu la t*  

(R-A1 , Ol iqooph~mrrdbm c o l p l . X  IR-A1 , P a l a w p r r i d i n r u  

c r e t a c m u  IR-AI . P a l a m a p .  SP. IR1 , Ermudaccr8tiuo_ ?*&L- --- 
tU IR-PI ,-P. IR-PI, 1. tutnorl IR-Al, 3- - 
v e a t r t m  In-CI. 

M g :  nrddlm to Latm A1hi.n 19-I4171 

EUVIWIWnrr UarinO 

Th. t o p  and base foe t h i s  unbt arm definod by t h o  t o t a l  

rmgms o t  G.ntu "W'. Luxadlnium p r o ~ t u l m .  and Spinrdin-  

im v+a%itum whrch do n o t  occur  mitnmt aWvm o r  b l o w  m e  - 
P-1117 ronuls .  Thosm accurronces of tnmam t a m  rn  thm 

d i t c h  samples thr do occvr  lwer i n  t h o  we l l  arm pro- 

L lb ly  thm r u 8 u l t  of -uphole" contammatron.  

5490-73110' 

UMiffmrmLlafed bbraccatms 1A1. C a l l i d l a r p r i f o a  dqp- 

plmra (UI,  cyat tud+tem am. IR-PI . G l o i c n ~ n r r d r t m s  % . -  - 
icw la-r)  , Taxodiacmam (R-PI , Trflobomporitmr m&nor IRI , 
r . t r io rmt icu lacu .  I R I  . - 
Gardadinrum Crrbaculosum (Rl . Odontoehrtrna opereu ld t+  

I*-*I, ol igosphaoridium c- IRI , P a l a . o p a r l d i n ~  =a- 
t- IR-CI , Paeudocwratium r . e Y . ~  IRl , S- 

ramomus IR-F). - 
ACE: ~ p t l a n  t o  Ear ly  Alblan I P - ~ ~ S I  

ENVIRON~NTI  Marina 

lu dmacrrbad f o r  t h o  r n t e r v a l  rhovs, Chm top  o t  c h l a  unrc 

LS dsf1n.d by t ho  baao of -nus "Y'. LuXa8;nrpl p r o p s c u i w  

and S ~ r n r d l n l m  v e r t l t w .  C a l l r a l a s ~ r ~ t a a  demprari ; r  

a l s o  an  m w r t a n t  Lossl: whrch can be 18sd to Jeflnm cne 
cop of  c h i s  rncmrval. 



5 .  W. D a l t o n  #1 
(Foraminifera) 

Undifimrantiatod bir8CC4tea (A), Cyathidirms a u s t r a l i s  I R I ,  
Gleichoniiditor sanonicua IR). TA~odiacma* In-PI. --- 
Cannrngia collZVer1 IR-r) . C _ l > r a t o s p h a . r ~ d ~ ~  spp. IR-CI , 
Cyclonopholium d i s t i n c t -  I l - C l ,  GlrdodinbwU trab.culosm - 
la-Cl , Ileronde.bia p i ~ c r f o m r s  IRl , Hudaronqia simplmx IRI . 
Odontochitina opmrculata Ill-Al . O l l g o a p h a e r i d b ~ ~  czp% 
r r l ,  5. c- Ithick-wall) IF). Palamp.rrdinium cre ta -  

C.UM (a-cl , &EFOI~C~OP.LS ap. IC-AI . - 
AGt i Probable Nwcomtan 

m v t n e a m i  n e t m a  

Thm intmrval b t i n e d  nore is d i a t i n q u i a h d  f m a  thm proc+ad- 

ldq by thl increased numbor8 and d ivars r ty  of  tax. prmsmnt. 

Uo d p o r t a n t  n.w forma appear. and Charmtor* thm aqm is 
ruqsr r tad  a s  probahla Nwacoman. 

Cymatroapnaera spp. IR-Fl , Tatmanaceaa. IRI , Tztthodimcus 

f o v w l a t u a  In). 

AGE: b r a  Tr rasa ic  to'Early J u r a a r ~ c  

ENVImNHWT: Nanmarin. t o  aargrnal  Marina 

Tho aqm fat t h i s  u n i t  i1 D4s.d on tw found in th. ardmvall 

corm ramplo., ThoO* of iaprtmce mr ~ n t h o t r t l a c s s  

w. Densoararrter f+rsu. .  L . e t ~ l a o l d i t e s  arqwtar.- 

m, L.pbosmrrtsa lundbladii ,  and Cvautioaphaara 

spp. Thm d i t c h  r.mp1.s co1locr.d ov-r t h i r  intmroHl con- 

t a i n  t a n  ridd1.r t o  the  'upblm' in te rva ls .  

7917-Uj70' 

Undiffmrmtiated b r a a c e a t ~ s  IR-A). Maplan iapor i tm~ ~tAp?- 

l a t u s  ( ~ 1 ,  ~ p i c u l a t i a ~ r l s  l m l o w i i  181. % t i . ~ i ~ ! m >  - 
sp. IRl, Convolutiaporn sp. IRI, Crmulatimpolicas ap. (Rl. 

sywtricospDritos ap. In).  rraauamlraperirf? rp. (RI . -- 
Lycospota sp. (RI , Oval ipo l l ia  up. IRl , P u n c t a t i s ~ r i c o s  

ap. 1R1. S p r o t r i l e t m s  sp. IUI. 

S t t t a t l t m s  r i c h t a r r  IRI , Tamniamaporltaa SP. (Rl , undif- -- 
Kor.ntiatrd wcrucatm amrms IC), V e r t i s p r a  sp. IRI. 

Vi t rmi~por i tms  pa11lPu  IRI . 
l l c rhya t r id im LP. IRI. 

KrEr Permian t o  Triasmic 

WIROuHmT: Icona*rin* t o  h r q m a l  Marine 

0coutr.ncms of such taxa a s  r r ~ i c u h t i ~ m r r s  l a a I o w i 4 ,  

AracrlspOr4tes ap.. W a l i ~ l l 4 m  ap., Strra<rtms r r c h t a s l .  
and Ta.n&amsmritrs sp. a11 suqqms\ a Permran t o  T r i a s s i c  

age for  ~ n t m m r l .  
- -- -. - - 

TW corm aup1.s 1 i . m . .  noel md 11131 contarn Crecrcmua 
a9.d t a n .  14 both 0.H. mw arm tiu toe  s.rp1.s a- 

alimn t o  cne r-sning corm muplae.  Ttny a r e  her* con- 

r i d e r H  t o  bm mitbr contaminat*d by mud invasron o r  

c o l 1 u t . P  Lrom -1. i n  th8  top of tno  corm bar re l .  

8370-9365.1' l . O x  

vncuff.r.aciatmd biraccacos 11-AI. punctatrspori tms spp. 

IRI , Stri8tl t .s  r i c h t a r i  (RI , Taenlamrpotitea sp. IRl , 
unQifLarmtiaraP vmrrucatm sprmw In). 

Tar. I r a  t h i s  i n t o m a l  i n  tha  d i t c h  rulplml a r e  tha  saN0 

a s  tnosm not& i n  hiphar un i t s  and a r e  p r o W l y  dmrrvad 
from 'uphole' c o n t ~ i n 4 t i o n .  The Cora a.nple. arm .I1 

barr.4 of p a l y n e r g h s .  

FORAPIIRTFEFIA REPORT 

Thm following m~cropa leonto loqica l  r a p a r t  ra based on the  

exammation and chackliatrng of 282  washed d i t c h  samplrs, 

36 chin rmctioned d i t c h  samplas. 4 waahad a i d w a l l  ca res ,  

1 t h i n  sactionad oid.uall cores.  112 wuhad conventional  

Cora s4apl.n. and $ 4  t h i n  aactronsd convmnc~anal cot. 
~mp1.r covaring Cha i n t s r v a l  90 to 9363.0 fee t .  Thin 

rec t ions  vrrm prmpar.d on a11 samples halov 8286 fo-t. 

Six wdawall cor. ramplan rccoivod a f t a s  th. c h e c k l i s t s  

warm complatmd appaar in an appendix a t  the back o i  t h i s  

rmport. Ttune checkli8ts and 4 fauna l  distribution log 

arm anclosad f o r  your convanianca. 

Standard tbchniquaa uare amployad In p r o c e ~ a i n g  the  

macetlal. A11 samplE6 worc W r l c d  rn Ouatarnary-0 and 

washed 0v.r 20 and 200 maan acreesr.  

Prmqumncy S y l M l r  uamd In thin repor t  correspond r o  the  

followrng n-rlcal Valuesr R - rat. 11-31: F - frequent 

16-32); C - c-ri 133-991~ A - abundant 1160-1991; aad 

PL - flood 1200+1. 

Occurrencas of Carardulina c f .  norcro5rr .  Dontalrna SolJ ta .  

E l p h i d i m  c l a v 8 t m .  5. c f .  and gbphiJ iU ape. ruq- 

pest  a Plrocan. t o  Plmrstocmnm age. Tha r b w a  l o r n  indi-  

caca a ahallow probablm innar  n e r r t r c  dapoalt ional  anvrron- 

onnt. 

ACE r Ter t ra ry  to  Puatmrnary 
Pliocent t o  Pleratocmne 

ENVIRONPENTr Probable Inner Nmrrtrc 

Most of t h i s  i n t e r v a l  was barren O K  Fornmmrfara, but t h s  

r a r e  *p.clwn* found would auqqaat r Tortiasy age f o r  

thoam s t r a t a .  

A=: Tnr t i r ry  
Undilfarmnclatad 

~N~IROHPULNT: NOnmAr+ne t o  Inner a m ~ i t i c  

A faunal lncroaao charactrfiz.s t h u  unif.  It coarainr 

Much forms asr  HaDlODhraqaordea s. 5.  bonbnzaonsls, 

' saccwnina  I-. TrPch4tBlln4 ribEtanmns~s.  T. wbrttrnq' 

a. f .  Ibbprf.n.il. v r r n a u i l ~ a  t i a h s r l ,  Vaginular.s 

schradmrmna&~. and s l l l c a f r a d  r a d i o l a r i a  OL 2h4 qon.ra 

5e5hocYrtJs, ACGhicJlyi, D i C t ~ W ~ t r u ,  T h a c o n s .  a- 
s ~ h a a r s ,  Scanuodlscus, and Smnquruf. The LWve rssoc$a- 

t i o n  rndrcater  4 Sononran IF-5t aqs. 

1160-1550' 

This intmrvnl is b a a 4  on thm ocourrmncm of w a n o q u f a &  

&i!& a r  2340 tuet couplad with cor re la t ions  t o  adjacmnt 

w l l s .  I b m t  of chm Foraminlfmra found i n  +her. r t+a ta  

8l.o =cur l o  tM w a r l y i n q  arrac8.  Suaa of thm fauna m y  

l n d d  bl caviaq fro- th* ~v.XlYifig scsata.  Thrs i n t ~ r v a l  

11 b.1imv.d t o  rmprmsent a Turonran t o  Coniacian IF-6) 

L q l .  

A top  on tiu .Papar Shala' ( 3 c u c l n ~ z . d  loave$*l wsa fawid 

a t  2550 faa t .  Thir interval L r  moat l d o l y  an equivalent  

t o  tm sh.1. wall -r of tho seabe* nn. ~t proe#ly 
ropresmra  a Ce-ian to Turonlm aqa. Ccmmn occur- 

r ~ n c o a  of r i 1 r c i f i . d  rad io la r ra  cyprty chase s t r r c a  suqgeet- 

mq o w n  marine condition.. 



2730-2820' 

Th i s  t h i n  intmrval  cos takns  a p w r  t r s n a i t i o n a l  assem8lage. 
Thm r a r e  occurrence of H a e l o p n f n ~ o r . ; ~ a  c f .  topaqorukonsrs  

may m d ~ c a t a  an A l B ~ r n  ago o r  may rmpresent a caworkmd spe- 

AGE I e a r l y  t o  t a t e  cretaceous 
Brobablm Albian oo Canomanran IF-81 

ENVIUONslENTr PtoaA8lm Marginal m r l n m  

2820-4740' 

R a p l o p h r q ~ o r d e s  toeagorukmnols. g. c o l l v r a ,  5. w, 4. 
c f .  e x c 4 v a t u ~ .  Amaobrculstms t r a w R n t a r r w ,  2. uanondhae, 
Lan t l cu l ina  macrodrs:a, L. ermeta,  Troch-inr wnr r t ens i s ,  

T .  mmurrayens i s ,  Hiliaxmina manrtobensss, 5. ewunenaia. 

Psamainooel tr  b w s h e r i ,  P. s u b c i r c u l a r i s ,  Seccammina 

l a th rami .  T r i t a r l a  mmitobmnmia, n i e w c r e u r n a  Pa rkada la r .  

I U r q m u l i n o s a ~ s  c o l l o n s r ,  aathvsrphoo -. Vmrleui l lnoides 

bormalrs ,  and Ditruua occur  m t h i s  intmrval .  The 

above a.Hlfiatron i 8  t y p i c a l  o f  tha Vmrncurllsoidms b o r e a l i s  

Paunal Zono and r s  Alnian aqm. Unhkm most of  t h e  0Ch.r 

w e l l s  from thm NPW a r e a  t h i a  wmll d rd  no t  con ta rn  any of thm 

F-10 zonule markmrs. S i n c e  t h r s  may Dm a f a c i e s  p rO8lm 

wm riti a r swm t h a t  .om. o f  t n e  lone r  por t ion  of  t h r s  i n t e r -  

v a l  m ~ y  b. a s  @-I0 mquivalent. The mnvlromentr  repreeen-  

r ed  by thmse d e r a t m l y  dsvmrro assmmblagaa warm probably o f  

r amwhat  t u r b r d  i n n e r  t o  outmr n e r r t l c  dmpms wi th  s h o r t  

pmriods of lmarer  tu rbad i ty .  

AGE: Ear ly  Cratacaous 
A l b i m  I t-9 t o  k-10) 

LMVIROUKENTI U a r i t s ~  ( f l u c t u 8 t i n g  t u r D ~ d l t y I  

4740-7380' - 
A e r n 4  pyr tc i+ .d  and s r l i c i f i e d  r a d i o l a r i a 4  an*emblaqo 

charactmrizms thmem s t r a t a  toge the r  wi th  rarm non-d iagms t rc  

aqg lu t ine ted  For-inifmra. S o u  calcrrmous fo- 

occu t  r w h  a r t  Hcdbersal la  c f .  -. Prambuluuina -, 
and Saracenar i a  r t a l l c a .  Accordrnq t o  Ramsoy 119101 t h u  

zone of  pyr i t i2 .d  r a d i o l a r i r  sopararms t h e  vornau i l ino rde r  

b o r e a l i s  Zone f r o l  t h e  Caudrvrnd t a r l l o u r i  Zone, and is pro- 
bably A p t i m  t o  e a r l y  A1bA.n i n  aqm. Lrthocamae c f .  ! top* 

n e a t  the bas. of t h i s  m t a N a l  a t  7350 feet.  Duo t o  t h e  

prm8arvation o t  t h i s  fauna,  a l l  t h a t  can  bm s a i d  about  tPto 

mnvbmmmnt o f  dapomatian I 8  that ~t was mqrrnm and opan 

t o  ocmanrc  currant^. same o f  cha8m 6trmca may rcpresmnt 

dmmp marinm lbalov cnmpmnsatron dmpth) b a s a l  s l o p e  de imar t r .  

Thia r ¶  ce r t aLn ly  a p s m a b r l r t y  srncm c a l c a r e o u  Poraa in i -  

f e r a  arm va ry  s c a r c e  i n  t h i s  r n t e r v a l .  

AGE i e a r l y  Crmtacmus 
Aptran t o  f r r l y  Alb+m IP-111 

ENVIRONMINT: open Marrnm IPossiblm Bathyall 

7390-7730' 

Rarm occurrmnctr  o f  Hap lophram4des  d u o C l r t t s .  m- 
rnrnordes rewtaqooalrs ,  Gaudtvlna c r l l l * u r r r  

~ k w u l i t m *  .*pf+u., L i t u o t M a  w, and Tsoc.3Ambna 

sp. I . p .11 ,  pl8M-ConvmxI Caqmthmr wi th  c-n +ound.d 
f r o r t e d  q u a r t z  f l o r c r r r  rndicatm t M t  theso  S t r a t a  are  

N-C-an IF-12 t o  P-131 rn  ago. 

7130-7880' 

m4.P On thm promanca o f  Monotralnpl7biq !:amntr a ~ d  

Gnau lLna  b p c e ~ l i s  a t  7730 t o  ?16O Lmec i n  t h i s  w e l l  .rm 

luqqoet thm mxrstmncm of  a h i a t u s  rn  thm s w t ~ o n  c e r u l t i n q  

m W I w r r i r e  IP-12 to F-131 s c r a t a  s i t t i n q  On T r i a a s r c  

IF-191 s t r a t a .  Thm a i d w a l l  corm a t  7790 t m m t  c o n w i n d  

a q m d  T c i a m a c  I?-191 amasrr laqa v i t h  such forms as :  

Amraco~u8 connudarur. M n r q m u l ~  w. Bodosarra l a r ~ n a .  

Paeudoqlanduli@ sImpsonmn#&s, and vaqrnulieops&n a. 
A d i s t inu t iv .  Park brown t o  b lack  c a l c a r w u s  pebnly sand- 

rtonm 4mLlAr t o  t h a t  described by T a p p ~ l  (1951, pp. 11-61 

f r m  thm basa l  25 t o  SO f e e t  of chm Shub l ik  Pm. i n  tho  

Sad lmrmhr t  Rivor Rmqion occurs  m r r u p l e s  Lrm t n o  inca r -  

v a l  7820 t o  7880 tmmt i n  t h i s  umll. 

The t o p  of t h r a  i n t e r v a l  as based on a l ~ t h o l o q y  change t o  

s t r a t a  l i t h o l o q i c r l l y  s imbla r  t o  thm tv r shak  Fm. A r a r e  

aqq lu t rna ted  r.s.mDlaqe r l m i l a r  t o  t h o  F-20 zonuln occurs  

cogether  wrth caved spacrmans from t h e  ovss ly rng  F-19 

zonulo. NO lithologic avidance f o r  tho Echocka m .  was 

t o w d ,  muqqmatrnq t h a t  r t  may n o t  bm pre6en t  m t h r s  aec- 

t ion .  For t h e  mast p a r t  thms* s t r a t a  would appear  t o  repre-  

amnt nomarin. t o  n a r g r n a l  marina deposbtsan.  but  t h e r e  L 1  

soma mvidence t o  Lndrcate  t h a t  a few o f  thm beds bmlov do00 

fmmt could copresen t  depor r t ron  a s  deep a s  middle o c r i t r c .  

Gdnst4l ly throuqhout  t h e  North 91opa of  Alaska t h e  Limb-e 

Group can be divrded i n t o  threm Lrchologrc u n i t s :  

1. upper Limestone U n ~ t  

2 .  Dolomrte Unrt 

3. Lover Limy Unrt 

The uppmr Lmastono Unrc i s  8 4 3  f e e t  chick rn t h r s  wa l l .  

Occurrmncms of  t o s c h u a a ~ t e l l a  yuonenmrs ,  3 r l l r r m l l a  s- 
w, P.rcudoataffel la  sp . .  Z a l l s r i n a  des iana ta ,  P$oudo- 

eodothvra ernatd,  and Kemaellrd a l g a e  toqethmr wath occur-  

rences of  Neorrchaediscus I p p . ,  Astoro~rchaedaacua  s p p . ,  

and S t v l o c o d i w  SP. i n d i c a t e  t h a t  thm s t r a t a  beCYnen about  

8317'Corr91601 

8317 fmmt and 8980 fmmt arm Zone 21 i n  aqm. A Zonm 20 c a l l  

is  mad. a t  8980 f e e t  basmd on d s i g n i f s c a n t  r educ t ion  i n  

t h e  occurrmncm o t  K-enid alga.. "ha Upwr Limdatone Unit  
rmprenOntI a s h o d l m g  s h a l l  dhd Uubtsdal t o  t i d a l  carbon- 

at. plaffozm muit.. 

Tho Uppor L b e s t o n a  Unit  was t h e  only u n i t  o f  thm Liabqrna 

Group e n c o u n t ~ r e d  I n  t h i s  well .  Thmre ar* t w o  gomsiblm 
exp lana t ions  f o r  t h i s :  

1. An u n c o n f o d t y  e x i a t a  a t  9160 fmmt batwmen t h e   is- 

burn. Gmup and undmrlying End ico t t  Group. 

I .  T b  c l a s t i c  facrms of t h o  EndiCOtt Group has climbed 

v l t h  rmaprct t o  agm i n  t h e  sac t ion .  

AGE r Early +a Middle Ponnsylvanrm 
Zone 20 t o  Zone 11 

WXROUIIENTt NOM4IWe t O  Outer  She l f  
ICarbonatm ~ l a t f o r a  Sus t s t  

Th i s  in tmrva l  a s  cha rac tc r i zod  by a change t o  pradominanfly 

rmd-brown s h a l e  and a i l t s tonm u r t h  f r w o n t  cavrnq o f  lun- 
*tone fm th. o v e r l y ~ n q  carmnatm emctron. Thm aqa o f  
t h i s  u n i t  i8 cons idmrd  t o  bm t m n w u  s i n c e  it c ~ u l d  cepra- 

a8nc s t r a t a  am o l d  a s  E a r l y  PUsaiaarppr&n o r  a s  young r s  

Ear ly  Psnn*ylvanim. 

AGE I PrODablm f a r l y  n i r r b a s i p p r a n  t o  
Ear ly  PmnnrylvmiAn 

P I V I R O N ~ t  ?rObablm Nomar ine  t o  Inne r  Shmlf 

This  1a.f un r t  r s  picked on ti'm ba8la o f  a l r t h o l o q r c  c-qm 

t o  a rqs l l r cm.  Thmrm umrm no mdrqmnous Poraminifmra r r  

covmrmd t r tm t h r a  rntmrval. 

PORAMINIFERA RLPORT - REVISION 

8317-8560' r Probable Middle Pennsy lvan ian  (Zone 21+).  

8560-8980' r This  i n t e r v a l  r emains  Middle Pmnnsyluanian 
IZona 2 1 1 .  



7653'5WC 

No r o r a m A n ~ l o r a  found. Pyri tm IRI, p y r i t e  s t r c k r  IRI. 

w d i s n - b r o w n  shalm. 

AGE I ~ n d s t e n a r n 4 t e  

irtWIWM~HT: Zndmtomtinrta 

7714'5WC 

No Foramin~fmra  round. P y r i r a  ICI, c o a l  IT). p y r i t e  

s t i c k s  I r l .  Dark gray p y r r t r c  s i l t y  a h l a .  

ACE > I n d e t e m i n a t a  

ENVIWNWNT: I n d e t e m i n a c n  

7781'SYE - 
Na Ooramlnifmra round. Coal  I R I .  Brovn~sh-g ray  ve ry  f ina -  

g ra lned  sands tone  or 8 l l t s t o n * .  

ME: Indotermlnatm 

13(VIRONHEtlT: Inde t s rn rnaka  

l a r m n  IR) , Paoudoglandulrnm auepaonensiq 1R1, V a q l n u l ~ i l o f l ~  - ---..- - 
r i a  a c r u l u r _ l R l ,  IC) , c o a l  IF). Reddlah-brown silty - -- 
Sh.1.. 

ACE: TrldU41C IF-19) 

ENVTRONHENTI Probab le  Hidd l r  N e r l t l c  

e z l 6 ' ~  

NO r o r r r l n r f m r a  found. aroun+ah-gray va ry  Line-grained 

u c r o d u l o r r c e .  

hGE t r n d a t s r a ~ n l t e  

BNVIMN?ENT: Porarbl. Supra r rda l  

8 r s m r i e l l a  =a (F I ,  Crlcrsphrmra pachyaphaarr ta  I R )  , 
P 

Endothyra spp. IF ) .  P r i a c a l l a  -a (IO, PaeudoglmoapLrr  - 
sp. IF1 . Trspmi lop r r r  ap. IF]. *a up. IRI . Brown 

pmUroloan-bryoroan-foraninILmra1 packstons. 

Act: vrobablm middle vann*ylvanirsn 
(Zone 2 1 )  



D r e w  Pt. if1 
(Pa lyno logy  ) 

A t o t a l  o f  437  sdmplrs ware ?rocmarad and axaninad f o r  

ps lyno loq ica l  age d e t a m i n a t i o n r .  t h r a  t o t a l  c o n r i r t s d  

o f  9 1  d i t c h ,  36 ridaw.11 ma 310 c o n v o n t i o ~ l  c o r e  

aamplar. Tho e n t i r a  wa l l  waa a x m h a d  from 0 0  fmet t o  

U a  t o t a l  depth o f  7946 f e e t  excep t  f o r  a gap betwmsn 

1101 feat   an^ t 2 8 o  ee-t. T ~ L S  clap * X L S ~ S  dw thm lack  

o i  d i t c h  aamplaa o r  cora aamplas chrouqh tne i n t e r v a l .  

Thra r e p o r t  doas no t  inc lude  l e y  a n s l y r i r  o f  s idewal l  

corm aamplmm from t h e  "$econd run' IDelW 6815 Laat). 

These aidowall  c o r e r  hava no t  bamn racarvad by tha  AWA. 

Inc. Laboratory a e  o f  t h r a  ti=. 

80-620 '  

undr f fa ren t ra t ad  b r s r c c a t a s  (AI, Osnundacidrtea spp. IF1 

Al te rb ra  a c u u n a t a  (F-Cl , C h a t m q i a l l a  d$tisalfM (R-PI , - - - 
c. e f .  g r m u l i t o r a  IF ) ,  Odonwchi tma  oparcu la ta  '-F) , 
& 

Trrthyrodmium auap.ctum ( a ) ,  Y y ~ t r i e n o s p h a e r i d r ~  ;ILL- 
t l c l a  ( C - A l .  - 

mny of tna  rrmm upooims am i n  tha abovm ~ t a r v a l  occu 
hara in  b u t  i n  r i q n i f l c a n t l y  reducad nmbara .  Thra r a  

cha Uu.1 c h a r a c t o r i a t i c  f o r  tha  rntmrval  t h a t  has bean 

t an ta r ivmly  aaalqnmd a ~uronran-Coniac r rn  aqm m t ha  

nor th  s l o p .  raqion.  

AGE: L a t r  Cratacaoum 17Turonian- 
?Cnnircrul)  P--5 

Zr tROHMENTi  Probable b r q i o . 1  t h r i n e  t o  Non- 
m r m m  

AGE t h t e  C r * t a c e o ~ .  lprobabla C * M m -  
i ~ n l  probablo P-1116 

emlMNPlgPlT: ~rldr~nm 

Tha uaual  LOW m r k r n g  t h o  w p  of  the  P- lU6  t onu lo  a r a  

M u n t ,  h o w w r ,  barnod on &a c o n t l n w u r  octutrancmm of 

Cr rb rop . r idmruE odwardsr, M q r M i n q  a t  980 fcmt, a u n t a -  

t r v r  C m o w i a n  aqs  f o r  t n i a  r n t o r v l l  2 9  a8*i&. 

1610-1790' 

'me rmp!A.rtt a l m w n t r  i n  c h i s  narrow u r t o r v r l  arm tiU 

s w r a a  T r r l o b o a w t i c a s  pmrverslantua la1 and CoDta+op.rtaro- 
F F I U I  f0VE01atUD lR1. T h a ~ a  Ear ly  CImtlCOOUS SPIFLOD 

L.JU thmir f i r s t  a p p a a r a h ~ r  I n  thm -11 a t  1610 fadt .  B-r- 

oum d i n o c y ~ t a  a l s o  occur, b u t  m b a  arm r m a w b c t r w  Early 

ACE: ~ ~ 1 y  Crmtactou. (Albianl p r o b b l *  
P-KL: 

1790-2420' 

Und i f fa ren t r rc .d  b raacca tas  [Ar , v r t r m r s p o r l t a ~  R) . 
Clmrchonildrrma rmnon~cua IR-FI , I \ppandrc laPor~ taa  apP. R I  , 
T r ~ l o ~ a p o r % t e O  spp. I R .  smoradLc). -- 

Odantochltzna oPercul*ta  --- (P) . 0-lh~ridru.  ~ e l m &  

L R )  . - C h l ~ y d o p h o r a l l a  - --.- !pi [PI,  ~ a ~ o p ~ ~ ~ + u m  ?rota-  

e m u  In-CI . CrLbropar rd in im advargs i  IF) .  Sjc&onmphalrun. - 
d r r t m c t m  [A-PI,  BatroladLn~um j?qgpri IR), Lux_adrrjre 

propatulum IRI, a n u s  'tl' IRI . - . . .--.- 
ACE : Ear ly  c r a t a c a o w  lnlddls-Late A l b r m )  

~-M17 

L U V X S W U W T I  .%rine 

und l f fa ranc ia tad  b i a a c c a t . ~  (A),  LycopOdiuersporrtca spp. 

181. T r r l o t s r p o r r t a r  p m r v e r u l u n t ~  (R. am- 1700' r l  . _T, 
a&v!rrucatua (R. $ w ~ a d i c l ;  r a r e  rewrkmd occurrancaa 5f 

danrr8porem and s t r i a t e d  brsaccatma throuyhout-  

Odontochrtrna o p r c u l a t a  IR-C), ~ 1 ~ ~ 0 * Q h a 0 ~ i d ~ m  c;mp1_ez -- 
I R A ) .  PaIdmop.rrdmium cretaceum IR-A), ~ L l p n . g h . & & , ~  

d i a t l n c t u n  ( I - F ) .  Gonua 'H. [R.  a c a t t a r a d l ,  B a f i a l a d i n i y . ~  

&ffg>& IRl . Paeudocaratium r s u ~ u ~  IRl r M u $ ~ ~ ~ q ~ 4  d:yz- 
m t r i c *  IR-FI , Gardodinrum trabmculosum IR. Scattmradl ; 

nun*rous rrr. and a p o ~ a d i f  rmwrkod o c c u r o n c a r  o f  T r r a s s r c .  

J u r a s s i c  rm NaaCornran dlnocyats .  

ACE: Early CratacaOuS lprobahle Aptian- 
Early Albirnl  probrhly P-t l lU 

ENV:WNIIGWTI Marina t o  very Marqrnal MU:na 

 ha uppar p a r t  o f  tha  i n t a c v a l  prrlblbly rmprosonts very 

~ r g i r u l  r r r i n o  dmpoartron. B a i w  a p p r o x h t e L y  3000 f - e t  

t M  d .poa i r ion8 l  onvxronrantm arm incrmarinqly marma. 

Alonq wi th  th. incrmasmd d i e y * t  count8 h 1 a w  5000 I tmt ,  

*err  i r  L corrmapondinq chanqa m cha o t q m i c  con8r.L- 

t r u n t a  f r o l  dominantly woody, land-dorLvtrd.mtaria1 t o  a m r -  

plloum o r  a a p r o p l i c  ma ta r ra l .  

Th. abaanca of  m y  n idd la  ta Late A l b i m  m r k a r  sp.cLer  

uuqqaats  t h a t  t h i a  inrmrv8l. may W 9t  Apt fan to Ear ly  

A l b r m  aq0 IP-MlEI . 

6150-6905'C 

W o n t n c h i r l n ~  opercu la ta  IF-A1.Q. re.-1 (R),  Ollgosphaari-  

d i m  c- LC-Al. 51Aeop3r id in iu  cretaceum IF-A). a- - 

Am: Early Cratacmotu lp robrb la  ?nocom%.nl 
P-M19 

ENV~RON~NT: xa r ina  

Il\r r e ~ t r r c t ~ v e  8mcomra8~ aqs sp*ciaa i. pa l l~F . rue  and 2. 
u n c i n a t l p  d re  very r a r e  rn chra i n t a r v a l .  The.. fom# I r a  

= h a r a c t a r r r r i c  o t  Hau tmr iv~an  t o  B a r r e a m  aqm S t m r a  bu t  

t n a ~ r  a c d r c i t y  harm r r  tha rmaaon f o r  on ly  a c a n r a c i w  P-lU9 

aq8 ass ignrun t .  

xlitraxlPQr%t.m pa l l rdua  IP-A), I r aa~ .e l i spor rCmm ap. ( R - F I  , 
4-- - 
Tam1aamporrtas rpp. (R-fl , 7LwdDLadrrpora rp. ( R I ) ,  

S t r i a t i t a m  r i c h t e g l  IR. sporad ic )  -- 
Micrhyatridium spp. (R-C); r p a r a d t c  occurrencae o f  Hocian 

to h ~ i m  dinOCy8tS. 

Tno only d i a q n o s t i c  p a l p m r p h 8  obsarvad w r e  t h e  n v P r o v r  

T r i a a a i c  ap8cimO+ Tho acat t , rad d inocye t s  app.Ar to b. 

rmproeaac8d 8Y a mrxcurm Of Nor im and R h n t 1 . n  spw;r48, 
and thmir prmmen~o ~ l l y  M a r a a u l t  O: re.4f)Linq. I t  r a  

p o r r i n l o  thrt a l l  of  th. Triasmrc fo ra iLr  Mva bmn r e v o r h d  

in to  an  o thawrsm ~ o o t l y  fo$* i l i f a ro ru  b a s a l  J u s ~ ~ S ~ C  u c -  

t ion .  

6977-7009'C 

Tho r l aporun t  apacraa l n  t h r r  ~ n t e r v a i  A S  thm d inoeys t  

5uoasra rwabrana uhrch ranqea no younqmr than Rba.rian Ln 

aqa. I f  thm mixcrirr of ap .e i a r  a s  dincu8aad l n  tha preccd- 

rnq r n t e r v o l  l a  rccaptad a r  mvorkod tnan a a h a a t r m  W e  

!or t h i a  i n t a r v a l  w k o s  sequen t i a l  sans*. 

AGE: La te  T r l a a s r c  ( R h a a t l m )  P-R25 

ENVI R O N E N T :  M4r Lne 



709 3-7380'C 

n i~rhya t r id i r t l l  Spp. IF-A), Norlcyrta f imbrrata IR-Cl, y. 
Yarivallata (I(-F), 2.  pannucea ( I -F l ,  Habocysta brevlcoc- -- -- .~-. -7 a -. - .- . 
nut.  IRI, N .  48yhartsict  IR-F), S _ e v r z  a E a n !  IR-A), - 
?S_h.gr_bi&nium sp. ( R .  sporbdrcl . 

AGE z Latm T r r a r r r c  (~ . fn i~n?-N0~14n)  
(P-MZ6 to P-FU771 

EUVIROU~T: Marina 

AGE: PrnD11310 Early t o  Hiddls T r r a s a i c  
(?-T16) 

WVtRONWNT: marginal - r h o  

Trim mrinm palynowrpha arm ruprasented only by acr i td rcns  

tnrougn ch is  i n c ~ c v u l .  Thm d i n o q s t a  da not mxtmnd down 

in- t h i s  zone. 

Thr consistmnt and abundant 5_. clchtari .  OccurrOnCeb ~ n d ~ c a t e  

t h a t  t h i s  eoctron rm probably rqurvalenc to  the s t r a t a  f m -  
prammnced Dy @ha P-T16 tonule. 

fhm premance of q. p..nul.cu._ in  t h r r  ra te rva l  i s  w r y  dim- 
trnctium. h aLli1.t wcurroIIce "81 zecardmd in the Topago- 

ruk h u t  -11 I1 a t  tha  dapth of 9433 faer  ro 9597 fmet. 

AGE I Indmtarmmate 

BNVIWUlllWTi In*tRmindte 

Althouqh barrmn a f  palynonorphr, the prm.tncr of r t i a a r b e  

f o r m  i n  the  corm b l o w  ~ n d i c a t m s  chat  t h i s  i n t e r v a l  I r  

Tr iaas ic  m age. 

7 7 9 3 ' C  - 
f r a m u s m l i s ~ r i t m e  sp. IR) .  ILundblddrsporm rp. I F ) ,  Taenrae- --- 
amt i tam rpp. (Cl, S t r i a t r t ~ r  ~ i c h t a r i  I F ) .  -- 

ACE l Probably continuar Ln t a r l y  to  Wddlr 
Tr rass rc  (P-T16) 

wvrwwtwrr:  very U c g r M l  mrlaa 

mm sbamncm of V i t t d t m a  ruqqmstr t n e t  mm well has not 

pnmtra ted  P*cmran s t r a t a  8y  t h i s  daptn. 

A t0L41 01 14 dddi t ioba l  aidmwall corm r l lg lmr  wrm pm- 

cammad and ommirud f o r  pa lymlogica l  d q m  &tarminations 

tm tho wbjmct -11. TIU 8 i d m l l  w l m a  - r m  rakmn 

M t m n  thm & p a  6960 f m t  and 7830 tnt. 

TtU & u i L r  t r m  t h i s  study arm plottmd on attachad 
dimtrlbucian cnarr. ~o altmrrcaon o i  a n  orxgina l  rub- 

d r v i s i m s  rmaultmd triteugh t h i s  adcUtLob.1 rummatJon .  

nut aom fuctnor cofmbaratran i n  n a  u t m  TriamU~c zcna- 

t i o n  war obtainwl. 

D r e w  P t .  $1 
(Foraminifera) 

FINAL MICROPALEONTOLOGY ReWRT 

Enclosed you w l l l  f ind a 1" t o  100' faundl d i sc r lbu t ion  

loP and Ln-ur faunal chackLL8tL On the Draw Point  t l  well. 

Tho conclurronr prasantad in  t h i s  r a p a r t  I r a  based m the  

procerming, picking and examnation o t  220 ditch rmplea ,  

g e n ~ r a l l y  composit*d on I0 t o  40 Coot in te rva ls .  32  sidm- 

w a l l  mrm rdmpler m d  310 conventronal Cora ssmplem. 

m n t y  120) t h i n  sec t ions  vmra alao prmparmd on car* 15. 

A ganeralizad aq. aueaary of t h e  well  i e  provrdmd balwr. 

Occurrmncea of Caesrdulrna c a l i f o r n i c a .  E. q y q d ~ e  and 
kkphidiuu spp. sugqest 4 eloi$tocenm to -cant age. m. -. ----- 
4bovm t o m s  Ind~ca tm a ~ h a l l o w  probMle ir..~*r n e r i t l c  dm- 

p o s r t l m a l  snvLronmmt. 

AGE: Quatornary 
Plml$tocanm to Recent (f-l) 

EXVIRONPLENT: Probable tnner NmrLtlc 

140-350' - 
Th21 thin i n t e r v a l  i a  considarmd t o  bm Senoniul IF-5) ag.  

Dasad on thm co-n t o  abundant occurrencm of volcdnrc 

glam. ahards. Thmer shrrd. w e  known tO typ i fy  Smnonran 

d e m o i t s  loca l ly .  Thm prmrence of T*Ctfaty t o r s e t b i f e r a  

i n  this in te rva l  IS considmrmd t o  rmprms4nt c a ~ ~ n g '  from &a 

ovmrlying PlaLrtocem t o  T(Ocmnt ~ t r a r a . ,  

AGE I h t e  C~mtdcmoua 
Smnonlm tF-5) 

ENVIRONMWTt Possible Nonaurine 

Bared en occurranc*. o f  '?a8udacl&vuLinn h- at IS0 

fmmt. aadberqella LoatrarleL a t  508 toa t ,  mid Zonodlacu$ 

& a t  590 hrt t h r r  unr t  i s  conrxdmrmd to  be CuronIra f4 

a n i a c i a n  IF-6) in  ago. In cgrrmlarinq with adjacant wall. 

r t  would appaar tha t  620 f e e t  in  t h i a  -11. would p r o w l y  

mguatm to  thm top of th. C m ~ n u n ~ l a  t o  %ironran m t e r v a l  

in  prmvioua wall reports .  ?haso r t r e t a  probably rmprmmmt 

innar  cn middle O*rit ic dopo.it~oa. 

AGE: Late cretacaour 
Tvronian t o  ConraLrau (P-6 )  

PNVIRONIIINT: Inner Co Middle  NaSirio 

A top on tho "Pmp.r Shalm' I"cutinimed lslvma') '-'a* :aund 

a t  1040 tea t .  Thi8 point ir pro-ty a c  the top o f  OC 

d m  i n  the Shalm Wall ?Y&ar of t h e  Salb.. Poraution. 

The F-I t r l n s i t b o n a l  taunuIa ua. not  dn tn lo~+d i n  Enla 
well. b a t  w h t h e r  or  not  t n r r  i s  dum t o  Sacimr prob:mam 

i. not knbm a t  t h i s  t ~ .  mLr t n t e r v a i  18 ge11oraI1y 

dorinated by 8 ta r tnd  namln dmporstioe a s  Indrcetmd by 

thm h r g  organrc content  and thm paucity Of prasmrwd 

calcar4aue foraminifera a~roc iacoO vlsh pulurm o t  o w n  

-rim r a d i o i & t i u r  b u s t s .  

ACE I Latm Cratac.oua 
C ~ M I U ~ & & I  to TurOn1.n IF-: tO F-97) 

EwrwNMENT: 9p.u Wrrne  (rtarvmd basrnl 

1760-2860' 

~ . r m  o ~ ~ u t r o m c e a  of uap~ophtuqvaid.a topaqarukenrbs, re- 
l m a l l a  anulmns~s.  u n r r c u l r n a  mcrodiaca.  L. mrmcta. =- -- 
w l i r m r i a  Lor t te r la r .  !Ulrdt&nr mni tobens i r ,  XYQ8Swt) -  

oidmm krrksda l r i .  Vern~ui l ino ldes  boraa118, W l i n a  rpicu- 

*, m b a c u l r t e r  wnondham tasethmr w i t h  ttegu*nc to 
-9 Oitmp8 cornu ~ n d b c a t a  that chose scraca a re  niddlm 

t o  h t m  AlbiM IP-91 d49. Thmsm suaplmm arm jon+nrcod SY 

rad io la r ia  ~ h l c h  a r e  munilar FO, and may h. caving fmm. 

t t u  o w r l y m g  s t r a t a .  Tnerm La noc amugh r rdava l l  core 

cont ro l  t o  metdblrah the  trum nacurm of thmse tams.. ThU,  

t t u ~ o t o r o ,  introducer an element o t  uncertaLnry Into the 

.ovlx-tal mtmrpraration.  r l  the rad io la r ra  roprasant 



1760-2860 '  ( c a n ' t . )  

c iv rng  than t h a  d o w r i t i o n a l  environmmnt suggast.d by t h e  

r a r e  mixed ca lca rwua-agq1ur in r r .d  faunor rrrruld be rnner  

t o  poas lh ly  mrddlm n o r i t i c .  

AGE I Ea r ly  Ctetrcmaus 
Hiddl8 t o  L a t m  Alblan IF-91 

ENVIRDNMENT: Mnmr t o  pOasibly Middle N e r i t i c  

1B60-4740' 

This  l n t e r v a l  is chr rac ta r i z*d  by occurrences o f  r h e  f o l -  

lowu~gr  Gaudwins  nrnushukmnsrr, LantLculinr  toeaqoruken- 

e. t. e m ,  Marginul lnopsis  w, Eurlchcrlostoma 

g r a n d s t a n d * n r ~ s ,  G l o m 1 9 i r e l l a  qau lc lna .  T r o c h ~ i n a  e- 
m, w b a c u l i t a s  fraqmmntarius. &. wononanaa. Psamcuno- 

phrna ruckerr., niliammina mnitobensi., H a @ l o i r h r a ~ O l d a s  

top.gorukcnai8. H_. c t .  axeavaca,  and ~ ~ a n a c m o w  sPP. Ilarqm. 

coa r se ) .  The abovm fauna indieatma a Lacs Aptran to Ear ly  

Alblan (T-101 44.. Tho e n v i r o n m n t s  r a p r e s m n t d  by Lnmsm 

modararaly divasna rsse&hgm$ were probably somewhat tusbi,! 
rnner  t o  mrddla n e r l t r e  d*p+hr with a m r e  pe r iods  of  ..as.sr 

t u r b r d i t y .  

AGE: e a r l y  C r e t a ~ ~ O u O  
Late A P ~ L M  to L l r l y  Alh lM (P-10) 

EJVTUONmLLDIT: Inner  t o  Mrddle N o r i t l c  
I f l u c t u a t a n g  curb id r ty l  

4740-6740' 

A p y r l t i a a d  r a d l o l a r l a n  fauna cha rac tmr lzes  t h m e  s t r a t a  

t0go th . r  wi th  r a m  w e u r r e n c a a  o f  agqlut inatmd +nd c a l c a r -  

eous  f a r d n i f o r a .  P y r i t i z e d  r a d i o l a r i a  o f  rho fol lowinq 

gmmra OCZIVI Canoaphamra app.. SponqOdfscua ap.. e- 
spp.. Dic tyaas t r a  opp., Wrtocapaa  Irp., ~ . l d  w- 

e? Ip. t i t haca -  et .  W t ops  nea r  t h e  bas. o f  t h i s  

u n r t  a t  6400 fmmt and M c o l o . ~  trmqusnt a c  6710 h o t .  

According t o  Paa8.y (1970) t h i s  t o w  o f  p y r i t i z a d  t ad lo -  

l a r i a  smparat4s t h e  vm+neu~l+noides b o r o a l i e  ton. :ram thm 

h u d r y m a  t a i l l m u r r  zone, and 1; probably Aptran t o  e a r l y  

Albian in a m .  wa f a 1  t hac  i t  l a  p m b r b l y  I p t s a n  i n  aqm. 

bu t  o u r  d a t a  i a  t a n ~ a t i v m  a t  m i 9  c i a .  C u m  t o  thm prmror- 

v a t i a  o f  t n z r  fauna. a l l  t h r c  can be r a i d  . b o u t  tho  an- 
v l r o n w n t  o f  dapos i t ion  is t h a t  L C  was o a r i r u  urd o w n  co 

ocmenic cu+rmntm. Th.se s t r a t a  u y  t*gresmnt deep marina 

IMlow compenaatfon dmpch) b a s a l  s l o p .  depo*&ta. Thra r a  
a poamlb i l l ty  smcm c a l c a r e o w  Loraminitmra arm very a c r r c a  

in  'chi. i n t e r v a l  and 7ould rmprsrent  uvmd 5p.c-na when 

tiwy do ocaur. 

Ace r Early crmtacmou. 
Apuan  I P - ~ ~ I  

B W V I R O U ~ ~ I  OPU~ Marrnm 

6740-6900' 

oceurrmncmr of Caudryura c f .  - a i l l o u r +  m d  c o m n  t o  d u n -  
dan t  rounded f r o s t e d  3urrtz f l o a t e r *  ruqqmst a Neocomran 

a90 Eor chmom r ~ ~ k # .  Tnls  fauna i m  t o t d l y  a g q l u t ~ m t m d  

and indiUt.8 dmpoaitron i n  a r - l a t i t n l y  shal low ( i n n e r  t o  

middle n e r r t r e l  t u r b i d  m n v i t r u w t .  

14: E a r l y  C r ~ U w o c U  
NeocomiM I?-13 t o  P-13) 

WVIRONIIELITZ Inner  to Middl0 Ner lc rc  ( turbrad 

6900-6977'C 

*is u n s t  r 1  n o t  r ~ s i l y  recognixed in d i tch  s.mplea s m c *  

r t  ir r ~ l a + l v s ~ y  th in .  a d  thmto ir  a gap i n  che d i t c h  m e  

p lan  h t u u n  6940 f u t  and 7180 f a a t .  I t  is. M.otnr, ra- 

promntmd i n  c o n v m t l o n a  corms 4 ,  S and 6. S p c i e a  

ch l rac tmr ix ing  t h i s  i n t - r v a l  includm: Uudryrna  d y s c r ~ t a .  
- 

G. adoxa, T.xtuAacia a r m p l e c t a ,  OatnYsipMn a n o l u l o c w l i a .  - - -  
m v o l u t i n a  r i l r c e a ,  L i t w c u b r  r r rmgula r r r ,  TrocaaImuna --- - - 

s a b l e r ,  T. topaqo?qk.nals, r. c f .  canninq*ears, ? o l y p a m m a  

g l r r w s r .  and T r o c h m i n o i d e a  spp. m i l e  a m  aDoM fauna 

d-s conta+n a couple of  f o r m  prmvrously r apor tod  f.vm thm 

r r i aemic  nm f e e l  t h a t  the hewra l l  as-&lave Lndicatms a 

psonablm Ear ly  JuraaLfC aqa. These aqqlutmatmd faunas pro- 

bably r ep resen t  tu rb rd  middle n a r i t l c  t o  upper ba thya l  do- 

p a 5 t i o n .  

AGE : Probrbl* BrrLy Juramrlc 
F-la 

E N V I U O I I ~ ~ ~ I  Probablm a d d l e  n e r r t r u  t o  Uppmr 
0athy41 ( t u r b l d l  

A a t a c o l u ~  connudatu., podooaraa ahub l iksns i s .  H. l i r a c e i l a .  
N. l a r i n r ,  Saqoplecca ~ n c r a s ~ a t a ,  Bo l iv ina  l a t h e t i c a .  Lin- 

boroa l i a .  k. a l r skmns l r .  s rond icu-a r i a  s, I, 
l u r t r a t a .  Paaudoqlandulina =. 5. simpsonanria .  m- 
l r n o p s i s  w. narq inu t lna  e. Trochammrna h e l r c f a .  
and f r a p n n t r  occur  thtouqnout  t h a s e  beda. TSasa 

f a w a s  appear  t o  rep.roaent ogrn marrnm middle nmr i r i c  co 

UpPat b r t n y r l  Whdi t lonn .  A d i a t r n c t i v e  dark brown to 

black ca lca reous  pabbly r anas tobe  n imi la r  t o  t h a t  d e a c r r k d  

by Tappan (1951. pp. 5-6) from the  b a s a l  25 t o  SO f e a t  nf 

ch* 9hublik Fm. i n  th- S a d l a r o c h i t  Uwr b g i o n  occurs  i n  

ramplmr from tha l n t e r v a l  7460 feat ro 7153 femt l o  Lhra 

-11. 

ACE 1 Tf‘ildBiC 
F-19 

L N V ~ ~ N ~ N T :  Mrddle n e r i t i c  cn upper e r t h y a l  
(Own Marine) 

a poor :am& cons l rc rng  o f  h i m b a c u l i t o s  c f .  barrowenslr .  

5. ap. (very maill ,  Hdplophraqmordes rpp.. Trdchamrnd c f .  

sablml.  T. c f .  oanninqanais ,  -discus P, Bathyaiphon s- - 
malocoolra and p y r r t i z e d  r a d i o l a r i a  ocaurs  rn t h e  uppar wr- 
t lon  o f  t h i s  Ln te tva l  LMve 7604  f e e t .  This  ambsmblrqe i s  

i ndzca t iva  o f  Zonule F-20, an$ 1s probably s t b l l  T r l a s s l c  

baaad on the lack o f  any rcnooka Fm. l i t o l o g y  o r  any Per- 

m a n  fn ramls i f e ra .  The t o p  o f  t h i s  u n i t  i s  p1ucw 011 the  

bani* of t ho  F-10 fauna,  and t h e  base  o f  rhm aformmntion*d 

basa l  Shublik fm. pebbly sandstone i n  corn LO. W e  recev- 

nirm t h a t  th. r t r a t a  ar.%ocrat.d wrch thm uppermar  48 f a e t  

a t  t h i s  i n t e r v a l  a r a  n o t  t y p i c a l  Sad lo toch i t  m.., and ~t is 
porsiblm t h a t  thm 8-20 taunula m y  cl imb i n t o  ena s n a l i k  
?m. So f a r  n m  have only o b r e r m d  t h i s  boundary i n  d i t c h  

r a ~ l m s  w h e n  i t  appmmrr t h a t  thm P-20 Feunule 1; r e a r t i c t a d  

w t h e  S a d l a r o c h ~ t  Fm. The64 s t t a t d  probably reprmsent non- 

mthe t o  i nna r  n e r i t i c  d e p m i t r o n .  

AGE: T r l a a s r c  
1-10 

BNVfRDNWNT: UenfMrins to Inner  Narisic 

1830-1946' T.D. 

TIIis l8.t unLt i a  pickad on t h e  basas of  4 l i t h o l o q r c  c h u p .  

w r i t m  There vrrm no indigmnour f o r m l n i f e c a  re- 

co tn rad  from r h i a  rnce rva l .  

rtu fol lo*mq addandru. f a  barmd on t h e  ptocmssinq. pick-  

i n g  and e tamina t ion  o f  1 4  s i J c w a l l  corn s+.plma from t h e  

D T W  Pt. I 1  -11. A f&UIUl check1r.c i s  emclommd f o r  

your canmnrence,  

R l m  only sig'nlnlfic.n% a l tmra t ion  o f  We o r i g i n a l  rmport 

b4.ad 0s  t h i a  1111 &fa w u l d  bm that t h o  top of  t h r  r r p ~ l -  

L i t .  ~ U l d  hAW t o  l i e  b.10~ 7830 f e a t  Li-• .. 1831 t o  

1BCO f n t ) .  



W .  F i s h  Creek #1 
( P a l y n o l o g y  ) 

PMY?rOLOCY REPORT 

A t-1 of 122 samplms warn proeonad and mxmincd f o r  
pmlynolwical  aqe detmminationr.  The W p l e a  vmra d i t c h  

cmpositma of 90-root i n t e r v a l s  excmpt near the Juraamic/ 

c r e u t o o u s  bourdary where 30-foot sraplms were a x w i n d .  

Th* t e a l  i n t u v a l  studied was f r m  500 f o o t  do- to thm 

t o u i  dmpth or  11,420 root.  

500-110' - 
Au8tzalimlla s p r u b i l i s  (C) , R, svsrdruprana ( R - C I ,  5. 
qca#l_if,. (R-P) , Dicoesdinim arcticum (I), O d o n t o c h z t i ~  

o w r c u l ~ w  IF-C), 8.xaqonllmra ch lmydata  (R), Pr1anopnri- 

d f n i m  brrrl ium ( a ) ,  Dmtlandrma d i t i r s ima (rl. -- 
AGE: f r t a  Cretbceaus (Santonian-Campanf.nl 
LWSRONnEUTr k r i n m  

Austral inllrf%ef landrma rpp. (a), Palaeoparidinium b a i l u m  - -  ---- 
(R-Fl , Montochr t iM opu:CUlata (R) , Cyclo?epln&i-~ &lr- 

Palamoplridinirs  b.4iIium (R-CI , PlOntoZhitind op.rculata 

( P C )  , Oligosptyeridium czpAl (R) , CyclonmQ+~~.m &s= 

tlwtum (91. Crihropnridiniuq odvard#r (n-r) , moan- 
l a w 4 1  (a. #c*ttmtmd), Psoudoce~~t ium cf .  dmttmanrmn (R. 

near top ot  in ta rVal ) .  

at r hu Crmucmoum ( C l n ~ l n i a n )  

LlWZllOmQlTr Muin* t o  Marginal Marina below 
approxhato ly  1400 f e e t  

Glarchmniiditms smnonious (I), Claswrpoll is  c l a s s ~ i d s a  (R) I 

Trilobeaporitms a p i v u r u c s t u s  (R,  6 c a t t u . a ) :  rnwrknd 

W m r o c h i t i n a  0p . rcu l .u  (R-F) , ~ q = m p h a u i d i ~ p  c _ q p l ~  
(R), cyfldamphmliu. diatirwtcum (it). g. c-ctum/marrai- 

phorum (It, j-i (R-?I. AsYoeyatr  C r m c u * a  - 
(a-Yl. l s r d d i n l v  eisanacki (R) r 4 c a t t u . d  s p . e i u n 4  of 
rmmrkmd J\oAsria a d  TrUsniC d i n w y s u .  

 his i n t r r v a l  i 4  char rcur izmd by th. abemmm of Luwadinium 

and 2pinMinium a4 wmll a s  th. c o n a r r t m t  oecurrenc* of 

Gatdodiniw efr*moKi. A* o b a u v d  i n  0th- wlls of tlU 

rmqbn, c h i s  intL.r81 mmy ranqm a s  young am b r l y  Albiaa 

aod r e  old a r  Aptlur LE a9m. 

O l i q o s p h . ~ r i d i u ~  w u  ('2) , *~lrephmliz ci-tt4 (B), 
*.trOFyaU c r n ~ c e a  (R), Gardcdiniua e ~ ~ M c k i  ( A ) .  -- 

AGE: Esrly Crmtacaou. (IICOC~-n) 
EMTIRMQlTr 11421nd 

AGE: r r t e  Juraaa ic  ( ~ ~ s i d q i a n )  

TWIRONXENT: u r i n e  

Tho preannce of Endoacriniu. g a l c r i t u .  b l o w  7680 tamt Indi-  
c a t o r  t h a t  the l o w r  one-third o f  t h i s  i n t e r v a l  may b. 

aasiqnsd an Early Kimnridgirn ago. 

AGE: ta t8  Jurass ic  (Dxfordian) 

IWIRONMMT: X u  ino 

Undiffarenthtmd r t r ia tm bisaccatms (R-PI, TaeniamrDoric.L! 

rp. (R-P), S t r ia t i tma  r i c h r e r i  (R), L u s c k i s u o ~  ap. (U), 

Klaumipollmnicar r u p l i n i i  (RI, K r r m u a o l i s p o r ~ t ~ s  a e s  
"- 

(IO, I f d h l r d i 8 ~ o r 4  rp. ( R l ,  vcrrucatm rpormn (F). 

AGE r ~ e e n i a n - ~ r i a s r i c  

eNVrROMm Nomrin .  

W. Fish  CrUk t l  

4310' SWC 

undi i fmmnt ia ted  OiaacCatea (A). 

AGE: Aptinn-Albian (P-Ml7, Ml8)  

ENVIRONI.IENT: t4arins 

4649 '  SYC 

undilfmrentratad h iaacca tes  ( A )  



W. Fxsh Creek I 1  (can' t .  I 

1649' SWC (con't.1 
SUMMARY OP PALYNOLOGY R E V I S I O H S  - 

satioladinium (Rl, Cyclonmphallum dzn-t3- I R I ,  
M o n t o c h l t i ~  opercu la ta  IR). ? l .osphaer rdr*m $ompl$r IF). -.-- 
Palaaoperidinium crctaceuer (Rl , 3 u d o c e r a t i u m  retusun (Rl . 

AGE: Aptian-Albian LP-Hl7, Klal 

E W R O N M b l T r  Marine 

1824' SWC 

undilfmrentiated bisaccateo (A). 

m r i o l a d i n i m  (PI,  CycLonaphelium diatinctum (R),  

Odontochitina o p r c d a t a  ICI, Oligosphaeridium enthophorum 
(R) , 2. complex (RI , Palaeoperidinium cretaee- (Cl , 
Psmudocmratira r e t u r n  (Rl , Genus 'n3 (El,  N u r n o c a r a t o ~ ~  --- - 
pel luc ida  IR, reworked1 . 

AGE I nptian-Uhian (P-n17 ,  P U B )  

~ R O N M E N T :  & r i m  

5742' SWC 

Undi:fersntiated bisaccataa ( a ) .  

aa r lo lad is ium japgafi ( R )  , Cyelonaphmli-e d i s t i ~ c t m  LR) . --- 
AGE: Aptidn-Albian (P-HI?, x181 

ENVIRONMENT: m r l n e  

5984' SWC 

Undlf fermntiatmd h lsscca tc r  ( A ) .  

Batioladinlum j- (Rl , C s ' i b r o p e r i d i n i ~ ~  oduardrr IR) , 
Cyolonaphmlium dist inctum (R), Hymtrichoaphroridium sc.114- 
t- (R1, Odontochitina Oparculata (PI,  O l i g a s p h a ~ x i ~ ~ .  COW - 
plmx l i )  . Palaeopotidiniu.  c rmtacsw (R) . Pseudocaxatiw - 
rmturm ( R l :  rwmrked Occurrmncms of Nannocmratopuis pal.-y- 

cidm IW and Gonyaulacysta cladophora IRI. - 
A=: Aptim-Albian (P-Hlt, 1418) 

E N W R O N H e N T :  Marine 

o~lqosphamrldiun complex (R), NmMcoratopris  peL1ucbda 

(R, reuorkedl . 

7011' SWC -- 
Undif fm~a9t ia ted  biraccat-a (A), Vi t ro i spar i te6  p a l l i d u s  

(R). 

complex ( R I .  Palneoperbdinlum crmtacouo 1x1, 

A d r u m s r n u r i d i u r  cf .  c a u l l e ~ i  (Ul. Bndoscrinium qmlmrl- -. -, - . - 
tum (Rl , a n y a u l a c y r t a  cladophara (PI,  2. juram8ica IRI , 
A 

I#-emratopmim p r l l u e i d a  (RI ,  ParmQdinia prolongata (?I .  -- 
A=: Mw JUraSaiC (Dmbrblo Oxfurdim) 

(P-n221 

E P I V I ~ I D H ~ W I  nrrino 

tZ th. fw spclaena of H. pmllucida a n  conmidmmd t o  be 

i n d i g ~ ~ u r  th.n th* sawJ.o t a  i n  t h  Wfor8i.n PM-11 ZOM. 

mi* would ra i ro  tho top  of tho odordim i n t e r v a l ,  a s  

i n t a r p r a t e d  In tha  d i t c h  saaplea,  by 230 famt. 

8818' SWC 

Undiffmrmntiatmd bismccatos (A) 

A= I Ldto Jura8Sic (Oxford~ul l  (P-M22) 
ENVIROUENT: narlnm 

Late Crataceous, Santonian-Cmpanimn IP-H141. 

Late Cretaceoua. PTurenian-IConiaclan IP-M151. 

Late Cretaceous,  Crnomanian (P-MIS). 

E a r l y  Crcraceaus, Middle-late Albian IP-Ml7). 

E a r l y  Cretaceous, A?tian-Early Albian IP-MlU1. 

E a r l y  Cretaceous, poss ib le  Neacomian (P-Ml8al . 
Late Juraggic ,  Kimmeridqian-Tithonian IP-M211. 

La te  J u r a r r i c ,  Oxfordian IP-H22) . 
e a r l y - n i d d l e  J u r a s s i c ,  Late Pliesbachian- 
E a r l y  Bajocian? (P-M23). 

Triass ic -Ear ly  Juraee ic  (probable P-T1S t o  
P-HZ4I. 

Parminn-Triasaic (P-TI7 t o  P-TIO. N o  d r f -  
i n i t m  evidence of P-T18. 

T.O. Age indeterminate. 

I V .  F i s h  Creek #1 
(Foraminif era) 

f 1 N W  IIIWIOPALEOHT3U3GY REPORT 

hnc1os.d you w i l l  f ind  a 1' t o  100' laun41 drs t s ibu tbon  

1- and C w  faun01 choeklistm on chm *at  r i a h  Ctoek I 1  

wll. Thm Conclusion* p r e e a t r d  i n  t h i s  repor t  are b a n d  

on tho prozessinq, pickinq a d  exmindt ion  of 313 d i t c h  

nmplo*. genera l ly  ccnpositod on 30 t o  40 f w t  intmrval.. 

T h i r t y - L w  (341 t h i n  a .e t ions  ware pfmprrd  on 30 f o o t  

d i t c h  l n t o ~ a l a  bmlw 10,410 f e a t -  A goOw4liz.d aqm sum- 

u r y  of thm wmll I8 grovidmd b . 1 ~ .  

Toxtu l r r ia  cf . gravmnori, VmCnCurtineidem ef .  f i scnar i .  

T r o c h m i r u  r ibs tonens is ,  ;. vnl t t inqroni ,  Cenosphaera 

¶pp., BpwWurur wp., Smthccyrtis sp., ArcUcorys sp., 
Theocorys 8p.. Diotromicra spp., D_. multieommta. m- 
d m  aw..  g. cf.  rrnilla.tormir. Stylorpongia an.. R-he 

palcdiet$um rp., 9onqoataurue  rp., and Xiphosohdmra sp. 

Thm atutm asromblaqm is charac tmr i r r ic  of tho Senonian 

SFhxadmr Bluf t   orm mat ion: Faunas o b t a m d  ttuoUqhOut Chi# 

500-1550' 

I n t u v a l  arm indicativm of o r ~ i l l a t i r q  middle w i t i c  ta 
up- bathyal  (non-turbid) dmpomition. 

ACE: Uu Creuc.oum (Smnsnim) 
ScNw.r Bluff Fa. 

EWUIOWEXT: Iliddlm I o r i t i c  t o  Uppr  B.thy.1 
Inon-turbid) 

Trochumh vhi t t lnq toni .  
1- 8cbradmrM.is. zonodimcus sp. i, Cmnospnaua spp., -- 
S ~ o ~ u r u a  u p ~ . ,  ~ s 9 d i . c ~ ~  6pp.. a d  5. c f .  renillam- 

formlm oharac tu izm t h i e  intmrval. Tkm s ing lo  s p r i w n  - 
~ f c u r r m e m r  of Prcuda lavul ina  h.rr.ra above 1550 tamt a r m  
ccmmidmr.d reworked o r  I r i m s  occurrurca8 i n  t h i 4  r rpor t .  

A ~ t s p  on tho .Papu Sh.1.' ( . au t in tZd  l m r ~ m ~ ~ l  was found 
a t  1090 fmmt. The Shale Wall Msmhmr i s  qmnerrliy s r l t i w s  
than it i s  in  lutYou&i49 . r l l a .  Th-s m t u v a l  r r  genm- 
r a l l y  P a i n a t a d  by r u r v d  bamln d . p o 8 i t ~ o n  aa indieat .d 

by thm hign orqantc c c n w n t  and thm lack o t  prmruvad 

c a l c a r w u s  l o r m i ~ r f m r a  8160claUd w ~ t h  Lhm few pulsms of 

opmn mazinm r d i o l a r i a n  burat,. 

WL: L a t m  C r o t ~ m u m  (Conmanran t o  
Turonlml 
Serb*. Pm. 

UrVIROPWNT: Opan W i n e  ( s u r v e d  basin) 



Thls fauna contains Trcch8mnina r r inwatar i ,  v.rnaui1aa- 

order c f .  borsa l r r ,  and H a p l o p t u ~ r d a r  c f .  towqoru- - 
-. This assac ia t ion  appmur to  be a t r a n r i u o n a l  

fauna which could be 8 i t h e  Albim ot Cenaaniab  l n  ago. 

Thero strmul probably rapras .n t  turbid i n n u  t o  middla 

n e r i t i c  dmpomition. 

S k i  Early to Latm Crmt.crrus (Albian 
?a canmanian) 
Probable Nanurhuk Group 

H y p o r m l n o l d e ~  barkdd41ei. Amncdiacus roca la r lus .  w- 
?>~aqmoidea topagorukenalr, g. c f .  w, g. wr H. c f .  

excavata. .Jamob.culit-2 fragmanurrua,  &. uenonahda, 

h n c i c u l l n a  mrcrcdlscr. 4. bayrockr, 'Prochamulna -- 
3, T. acmurrayansrr, Mil~!! m4nico t~na ls .  Plarammv- 

pmlta h s h m r i ,  S a c c ~ r n a  la t tuami ,  G l o b o r o t a l i u s  

a laskanr i s .  Valvulinaria l q s t t a r l o r .  h thys iphon w. 
Varnmurlinoidas borea l i s  and Ditrupa cornu =cur i n  t h i s  

rntCFVa1. The above a s 6 0 ~ a a t i a n  i r  typ ica l  of the  Varneua- 

linoldms b o r a r l i a  r a w a l  Zone and r s  Xlbian age. Tha en- -- 
v r r o m e n t s  representad by thorm moderawly divaram a s s ~ -  

blagas woro probably GC r a l a t i v a l y  c l a a r  water niddlo to 

outar nmritrc dapths with sana shor t  porlodm o t  t u b r d r t y .  

AGSr Early Crotaemur IAlbian) 
Ilmushuk Group 

EWIRmeNTr Niddlm t o  Outer Ner i t i c  
( ra la t ivmly  c l e a r  VatCF) 

4800-1250' 

A p y r i t i z d  r.rliolariaa aaaoBnlaqr CharaCtCrlzea thoam 

*#at. topstnor with r u e  nondiaqnos t ic  aqglut-tad 

foraminr fua .  L i thamem cf .  rp. occur* 10 th* h t u E  

of t h i 8  incwval .  but  p r e a u v a t l o n  makes thm identafica- 

t i e n  uncmrtain. Accordinq m R-IOy (1970).,  t h i s  zone 

of p y r i t i z d  r a d i o l a r i a  amparater the Vornaullinordms 

burmala¶ .on. from the GLudoyina u i l t a u r i  tono, and i s  

pronnbly ~ p t i ~ n  m e a r l y  ~ 1 b l . n  i n  aga. Dum to the pre- 

s e m a t i o n  of t h i s  fauna. a11  t h a t  can M $*ad a b u f  M. 

snvi ronnmt  of dmposition is t h a t  it was marine and open 

t o  ocmanrc cus'rents. I t  was r a c s e t l y  b r o ~ q h t  t o  O u r  at tan- 

t i o n  that thmae $ t T a u  may reprmsmnt damp muinm (below 

c o r p n u t l o n  depth) b a y 1  s lop .  dmposit.. This is  cer-  

t a i n l y  a p o a a i b l l l t y  rincm calcUaOUr i o r a r i a l f u a  u m  
very r a r c m  In t h i a  i f t o r v a l  a d  could repsmsuit c a v d  s p r  

cimans vhan they do mur. wr a lao  know t h ~ t  Iauru l  d i v e -  

r i t y  dacrea8ea i n  both d l r r t r o n s  f r m  the ah.1: cdgm Ln 

narthmrn le+itudaa.  

*R&my, U. V.,  1970 "Gsolcrqical Aqm of Gsudr in4 wi l lmurr  
i n  Northarn ~ l a ; k r * ,  Natusm, vol. 22+.- 

AGZ: w l y  Cret.s.ous [*tian t o  
W l y  Albian) 
Turok R. or Fortrasa Mounurn Pn. 

EWtROPWEUTi Open .Marin. (poarinly Levrr h t h y a l  
t o  Abyssal) 

This v u y  t u n  i n t a w a l  contauar M o h c u l i t m s  rmophdeoldas, 

h o d i s c u s  mackenrlensha. Caudryiru t e i l l e u r i .  Gravsll lna 

ap., Glasospirmlh -. Haplopkammoidas duof la r r s .  

T h u r m i n o i d a s  reptaqonalir .  TrwRamina e f .  -, r r d  

e-n roundd f ros tad  quartz f l n A c u r  (Psbblo ShAla), 

mqqmatirsq a H.CXl-&an aqm f o r  t h a m  s t r a t a .  A turbid 

middle n l r i t i c  t o  uppar b t h y a l  d e p o u i t i o n ~ l  environr8nt 

is ruqgmmtd by t h i s  asaooratton.  

hati P ~ O M D I O  HMF-LI~ 
P r o h b l e  Okpikruak Fa. 

B M T I l l ~ H T i  ProOaDIe Mlddla N6t i t i c  to UPWr 
Wthy.1 1tWDld) 

DFCurranc.94 Of A m o b ~ ~ u l i t e s  alaakanB1II. arebacrnus sPp. 

( la rgo ,  coaraa) ,  Caudzyina m i l l a r i .  C. laffingvmlli .  5. 
top.qorukansia, C. d y r c r i t a ,  Glcmosprra w, Glanospl- 

Ip. 8,  &lopi#aqmo a. I lar~inulinopslY phtrg- 
m*, Psaudobalivlnr sp . ,  rrochmminr crnninqonsis. 2. 
topagorukmnrir, f. &, Lentrculrna m, E. e. &. 
toarcenae, Conoracridas hofkeri .  T h u r m i n o i d a s  ap., 

InVOlUtinA Cheradoapira, RecurvoMea turb ins tus  ard Taw- 
t u l a r i a  a rsoe lecra  irdicatm t h a t  t h s a  sErata a r e  t a t m  
Jurass ic  I X h l s i d g i a n  co Tithonian) m ape. Theme s t r a t a  

warm probably d.po1it4d i n  c l c u  water cu te r  n e r i r i c  t o  

h t h y a l  dmptha, 

In & i t i o n  t o  contrnuirq occurranems of -me of m a  amv* 

spmcrms, th follwdlnq apeciar =cur fo r  rhm f i r s t  t m m  In 

thim i n t w . 1 1  S a r a c e n u i a  t o ~ g o r u k a n a i s ,  AsfacQlua 

e d i a c u a ,  g. cf .  w, A. ca l laopar r ,  A. daintrmsr.  

Cithasrnm f a l l a x ,  P r o n d i c u l u f a  l u a t r a l r ,  Lenticulrra E- 
s t a d t i .  Trochmaina rnatouonsrr, and Vaq rnuLina rharborni. 

This fauna muld  lrdic4tm an t s r l y  Lata Juraagic (Oxfordran) 

arm. Thm abundant and d ivers4  Launar of t n i a  i n t a r v a l  pro- 

Wbly rmpresent an o u t u  n s r i t i c  t o  u p p r  b t h y a l  environ- 

ment of dmpoartron asnociatmd u i t h  f lucrua t lng  amount8 of 

tu rb id i ty .  

RGE: Latm J u r a s s i c  (Oxlordian) 
Kinqdk Pa. 

EwrRcmurTt outer Ner i t i c  t o  Uypor w t h y a l  

Ranobaculrtas alaskansra,  Iathysiphon ancmaloeo-lfa, ZP 
ch.aninoidso spp., 2. cf .  p r o t c u ~ ,  Linqulrna w, and 

f raquant  t a  c-a pytl t1s.P r a d i o l a r i a  of rh. qmnua 

Cyrtocapaa. S t i c h a l t r a ,  Canoaphaara. LAthocsmpe, m w  
d a  *dl Pic tyooi t ra  occur in t h s m  s-at*. ~1.o Pi*- 
noaria of t h i s  u n i t  is a WIt of Tamani tor  spp. .which 

appears to Da c a u a c r u i 6 t i c  In  t h r r  atma. Theam s U a u  

a r m  e a r l y  r o  ~ i d d l o  ~ u r a a r i c  in ago. ~ h o y  prondbly rmprm- 

smnt dmposirion I n  middle n a r i t i c  t o  u p w r  b a n y a l  depth* 
c h u ~ t m r i t . d  by f luc tua t ing  turbidity. A u H s r o n r  Offur* 

a t  thm bas4 of t M s  u n i t  which ,my b. an equivalmnt tlu 
Sag Rivlrc Smdatonm. 

AGE I w l y  t o  Middle Jurasa ie  
xinpr* m. 

~ S R ~ ~ r  nddlm H u i t r c  t o  Upper &thy41 

M u q n u l r r u  p r r w a ,  b u c o l u a  connudams. V ~ r n u l ~ o p s r s  

acru lus ,  Ncdosula I r r i r u .  2. rnublikeasis .  Ps rudcqlardul~na  

8impaon.nair. a rd  f tawmnt* -ow o t h u * ,  occur 
&wqhaut tinme W e .    he ~ r h s s i c  age of U14.0 s u a Y  i s  

f-ly mStab1ish.d on thm h s i s  of tho abwm fauna. Thm¶m 

fauna* r e p r o a a t  f luc tua t ing  lauganal mdrinm t o  middle 

n a r i t i c  depositfon. 

9660-10,470' 

occurraneme o t  hmmaiiscus sp. 3. and h o b a c u l i t m s  sp. 

(amall, nodoam) a u k  t h i s  i n c e r v d .  TMNO r t r a u  w u l d  

appear to raprmrmnt nomuinm ta m u g w L  m r i e e  doposi- 

t ian.  'Cwn umpla8 r r  tna  tat# of t h i s  u n i t  (10,410- 

10,470') c o n u r n  a hmavrly q l ruconi r ic  aarrlstono maggms- 

t i v o  of th. z c m a  n- of thm s a d l a o e h i t  ? o r m u o n .  

Act r Porno-Triaasrc 
S d l u a h r r  Fa. 

EWIRMP(MT: Nomutina to n u q i n r l  M u l o .  



10,470-10,500' 

T h i s  w u y  thin i n t e r v a l  rm chasactmrized by (ccurropcmr of 
m i c r i c i c  coat@ pmlnuco8oan-bryoz~n-forrnbnifmrml-.lg.l 

grainstonm. Thm presurcm of a  singlm specimen of Protono- 

d o e a r i a  sp. md $4. P a l e o a ~ l y s l w  sp. suggmscs t h a t  UI1s 
u n i t  is p r o h b l y  m u l y  Pmrmian i n  agm. Ttnsm E U l t a  pr0- 
bably rtprmomnt Pepomition i n  t h e  *nOaliIXl s h a l t  p o r t i o n  of 

8 c a r h o n r t r  p l r t f o r n  auitm. ~w frrgnmnts of grmrnswnm 

f w d  in thm a m p l a  a t  10,440-10.470 fmmt a r m  hmrm rogatdd 
a s  reworkad b u t  may m u n  t h a t  the  t o p  of t h i o  I n ~ O r V a l  is 

s l i g h t l y  highbr (lmss than 30 Zemt) than vo b v e  r o p m t d .  

Gebm8l ly  WUOughOUt t h e  NOS* Slop .  Of Alaska. th. U s -  

burn* Grcup c&n lm d i v i d a  I n t o  t i u o r  l i t h o l o g i c  unlcs:  

1. uppmr L*.tOn. u n i t  ' ' 

2. Dolmite Unit  
3. b w r r  L h y  Uni t  

Tho u p p r  Waos tone  Unit is 660 f e e t  t h i c k  in t h ~ m  w e l l .  

s t r a t a  bmtwmmn 10.500 f e e t  and a b a u t  10.620 fmet coa ra in  

rum B i m o t ~ e l l a  E, r u e  P ~ e u d O l t a f f m l l a  sp., and f ro -  

quea t  Scyloeodium sp. T h a u  r o s k s  c n a p i s u c u a l y  l a c k  
o~currmncm. of M t e r o a r c h . d r s c u S  spp., HmouehacdIaCus 

spp. ,  a& hrchacdiacus spp. Thse rock. u e  c r t t a l n l y  no 

o l d u  thm Z M U  21 bu t  could m.8Lly b. a1 p U n q  8 s  Zonm 22 

Isma Muet, 1971. pages 203 a r d  204)*. The40 s t r a t *  pro- 

bmbly c o r r e l a t e  in wt with  s t r a t a  h t v w n  10,273 r e a t  

a d  10.720 fmmt i n  tho S. n u t i m u  Bmy I 1  umll. Burs t s  of 

roschub . r to l ld  yukonmnais. 

a l q u  toga the r  w i t h  rxcurrmrrms of p e c u c ~ a d i . e u a  app., 

A s t u o u c l u d i r u s  sup. ,  a d  Crmq.Imnt Stylocodirvn sp. lnd l -  

c a b  t M t  Ch. s t r a t a  betvaen LMut40 .620  f e e t  a rd  10.954 

f a a t  arm d e f l n r t o l y  ~ o n m  z l  i n  aqm. A toru 10 c a l l  i a  made 

8 8  10,950 L m m t  based 0s r s i g n i f i c a n t  r d u c t i o n  rn  t h e  

*5mmt, 8. f., a d  Ross, C. A., 1971, m Samhr  r Waterhouse. 
'Carboniferous a d  Pmmirn ~ t r a t i z a p h y  and Palmontolcqy, 
Northmrn lukon T a r r i t o f y ,  Canad1.1 Bull. o i  Can. Pmtr. 
Gmol., vol .  19. m. 1. pp. 196-205. 

a c u r r d m  of Yumnid m l q u .  EUidOpem foe W IS-Ponm 

19 was I r k i n g .  Mmul rm thm posnlbLm -rencm of rcc-  

t i o n  mqurvalsnt m thm Zonm 17-Zonm 18 Dolaritm Unrt  bmlw 

tn i r  i n l e r v a l .  8  K u c i t y  of GloDevalvulinb ~ l l o i d e r .  ard 
a 1-r qu.stiorublm occurrmaem of eoslqmorl ina rugosus? 

vh iah  may h.vm e a v d  Z r m  t h i s  i n t u v m l ,  um auqqomt Fh. 

p o s s i b i L l t y  t h a c  s w t i o n  betwmmn U.100 f n t  to 11.160 + 

f a a t  nay  bm Zonm 111 to Zonm 19 i n  aq.. Tho Uppu  Liseamnm 

u n i t  rmprmsmata shoa l inq  *heLC a d  s u b t i d a l  facimm of a  

CUbOMtm p1.d- Suit.. 

Tho D o l d t b  Unit is q u r r r i o n r h l y  p l r d  bacwmn t1 ,160  *' 
tmme aIY141,JlO fmec b a d  on a  l i t h a l o g r e  chmnqm t o  micro- 

erystmll inm dolm*tm a r d  m i a r ~ ~ r y s t a l l i n o  d o l a i t i c  lisr 
staom. T h i s  u n i t  is poorly f o r ~ i l i t u o u ~ .  Thm onky n w l y  

occurring sp.oim# in tNr !.nc.~ml is a qumstronablm # p a r -  
m a  of Eosigmoil ina rugorus? a t  11.250-11.2110 temt Uhlcn 

oceurs  Ln a rum p i u a  of pmhrmu uh&b 8. . . o r i o n d  

i w  probably cav.d f r m  smmwlurm urn& 11.100-11.160 C u t .  
T h i s  u n i t  probably rmFrmsurts a  s u p r a t i d a l  d c p o 8 i t i o n r l  

11.510-11.420' T.O. 

T h ~ s  i n tmrva l  i a  CharactmrLzad by a  chmga  to u n f e s a i l l -  

f m r o u r & m q r b r o n r  ahalm u m t  siLtmtone. Those s t r a t a  

probably r a p r e a . n t  n o n m r i n e  dcposrrfon.  

ACE: PFobblm Mia*xaaippian 
(Cndrcot t  Croup) 

EWIROPMPlT: Probable Nomuinm 

W. F i s h  Creek I 1  

4 2 2 0 '  SWC 

No Foramin i fa re  formd. Hagasporea ( R )  . 

A@Sr Indotorminatm 

RIVIROIImNT: Indotarminatm 

WASHED WM: B r w n  s i l t y  mudstone 

4649' BWC 

Ira ToramLnifcra found. W g a a w r e a  (P) , c o a l  IR) . 
Am: Indu tmminr ra  

EUVImNMgNT: Indc tmmrnr tb  

W M e D  LITW: B r m  s i l t s t o n e  

4824' SWC 

-bacul i tas  sp.  Ivmry smal l ,  t h i n )  IR) . Trochamamidoa  

sp.  ( \nzy s r l l .  t h i n )  ( P I ,  mrpaapores IR). p y r l c a  ( ~ 1 .  c o a l  

(R). 

h a t  I n d e t 8 k n a t m  

EWIRONEPNT: Probable Innor  Nmr i t l c  

WASHED LITH: Brows s i l t y  mudstonm 

T r o c h a d n a  sp.  Ivory amal l ,  t h i n )  IF) ,  TaSmMireO 9p. IC) . 
Am: Ear ly  t o  .Vddlc J u r a s s i c  

EHvrmNEatrr: Probablm Inner t i a r i t i c  

WXillED LITH: Dark brownish-hlAcX sh iny  i r r i d s s -  
cmnt s h a l e  

* I n  examining t h e  30 f o o t  d i t c h  samples f r m  t h e  West F i s h  
Creek I 1  well. I f e l t  t h a t  there mlaht  ba soma earlv Per-  ---, - . . ... . -,. - - -  -- - ---- , - - -  
mrdn baaed on a s i n q l e  specimen of Pro tonodosa r i a  sp. and 
a p l e c e  of P a l e o a p l y s i n a  sp. I n  t h e  $ample  from 10,470- 
10.500 feet-hve l u s t  f i n l s h e d  examrnlng 10 f o o t  d i t c h  
samplea over  t h i s  i n t o r v a l  and found no a d d i t ~ o n a l  apec i -  
mana t o  b e t t e r  e s t a b l i s h  t h e  p resence  of t h e  e a r l y  Permran 
i n  t h i s  wa l l .  I t  w u l d  now a p p e a r  t h a t  a l t h o u g h  n o t  con- 
c l u a i v e ,  thm r a r e  speelmann r e p o r t e d  i n  t h e  r n i t i a l  rmpor t  
may be no norm t h a n  Z o r t u i t o u n  o r l e n t a t i o n s  of o t h e r  
forma. I f  t h i s  i s  t h e  case, ches t h e  under ly ing  zonm 21+ 
p robab ly  continues up  t o  10,470 f e e t  and t h o r n  l o  no uncon- 
f o r m l t y  a t  l0 .500 f o o t  a. mugqmsted i n  thm r e p o r t .  

&Ex hem nissimmrppran? t o  Yiddla 
Pennsylvanian or Younqar 
Li.burn0 C t c u p  

EMtIRrXII&UTz S u p r a t i d a l  t o  Shoa l iW Shmlf 
( c . r b r u u  p l a a o r m  s u i t m ~  



W. T. Foran #1 
( B a l y n o l o g y )  

A t o t a l  of 93 d i t c h  two (2) a idowal l  c o r e  samples wum 

pcocmrsd  and ana1yz.d for p a l y n o l w i e a l  agm dmtmrminations. 

thm d i t c h  sampler c o n s i s t a d  of 90 f o o t  ecmpomitee takmn 
f r o a  tho i n t e r v a l  500 fmmt t o  tha mt.1 depth of  8 0 6 4  f e e t .  

AGE I P r o h b l m  Eocan. 
ENVlRONnMTl W l r i n m  

(Al, m u i l r r r r l ~  g x i a l a t ~  ( s i n g l e  a p e i -  

man a t  top of ~ n w a l l .  

H . l .on i rUa  s m ~ l ? ,  a t  top of 4 t u v a l ) .  ~ c . & ~ p h a ~ m  
&p ('1. A u m u 4 l i o ~ & & y f 1 ~ n d r ~  spp. a p p #  l o u s  con- 

ristmc a d  Laas f r .p rau t  thrs I-.. 

1010-sa00' 

rp. (R-PI, Glsich.niidlc.. .mxx&g~ (R-F) 

~ 0 b O r m : i ~  .DfYltrUCl+lr. (I. sca t tmred)  . 

saoo-73311' 

ormuM4ci&l~a5, Sp. (R1. GlCichmniiditem nmnOIucur (R-F) , -- 
s a l l l 4 l a s ~ o r i ~  &&&yts$ (a. rporad ic l  . 

Baaed p r i n c i p a l l y  on thm abrance of  Luxadinitam proeatulum 

and Sp ln id in iua  vaatitum, c h i s  i n t e r v a l  is arsLgnad a n  

Aptinn t o  Ear ly  A l b h n  ~ q m .  

The i n t ~ r v a l  b e l w  r p p r o x h t e l y  6600 f e e t  rmflmctr r m l r  

t i v e l y  poor m r i n e  conditionr. 

7551-7610' 

The l i d e r y l l  c o r e  a t  7551 fmmt con ta ined  -I 
nalU&g (81. and M l c r h v s t x i d i ~  app. (r) . 

X E  I r d a t e r m i n a t o  

tWIRrXWKdTr V u y  Mawkul PUrin. 

7610-0240' 

T a t n i a e s m r i t a r  rp. (I-PI , S t r i a t i t m s  (F-C). 

Wackauw:ite# sp. (R, apormdial I e a r n  ocdurtaneoa naar 
h s a  of i n t u v a l :  K z a e a e l i s p o r i u l  apinoaus, Klausipol-  

leni t8m r u a  7-* lp. 

&crnvau id ium spp. (A) .  

AGE: Pmrmian-Triassic 

DNIROPBIEUTr Very M a r g i n 1  Marina t o  W m a r i l u  

8510-9780' 

A r i n q l o  6paeiimn of  T r r p r t i t e s  Vmturtus was terovet.d a t  

thm t o p  o t  this i n u r v r l .  f L  t h l e  s p . c h n  is n m  re-  

wrkwl, It i d i c a t a s  tha prmsmncm of H i m b i s s i V p ~ ~ I  arraw.  

878011164' T.D. 

I& indiq.acrs  p.lynmorphm. M i n l y  black o*9aac  f r aq -  

m n u .  W rmcmmries. 

A4ZI Irddi*buU 

W I R M m T a  ~ r d ~ t u a i n r w  

iw4s&bu ( R - c l .  -4AAuztM 
( R - o .  (R-?) , C. m-ani#herw/c- 

q4wrd.i (R-C). (R). -a- 
chw s p ~ .  ( a ) ,  A R U O C V ~ U  cre- (I). L W d i n i r n  prop.- - (.), - * (R, nporadial  , p l l a o ~ ~ h 4 0 r ~  &= c m l u  (R-?I. 



W. T. Pooran U l  

7539' Corm 

v .x~h+eh l+  sp. ( s i n g l m ~ .  

ACE : Indeterminate 

ENVIRONMENT: Vmry Harginal Marina? 

7941' core 

EasenLLally barren of palynomorphs. 

AGE: Indatarminnts 

ENVTWNHENT: Xndwteminata 

7551' Core 

m a h w  sp. l a i n q l e l .  

ME: Indeterminate 

ENVIRO~~HWT: Very Marginal Marine? 

8257' Core 

Barren of palynomorphs. 

AGE: Indeterminate 

ENVf WNMNT: Indeterminate 

8267' Core 

Barren o f  palynomorphs. 

AGE: Indstarminate 

ENVIRON.%NT: Indetsrminate 

7660' SWC 

undlffmrcntiatmd bimaccscms lR1. $LzA&~M W O X i  ( n l ,  
spp. (RI , -a ( ~ 1 ,  re- 

uoxk.d donwsporce ( R l  . 
w- SPP. W ) .  

A U  : TriasBiC (P-TlS, T16) 

~ W I ~ N P E N T :  N~nvcLnm t o  wry Marginal Marina 

l&&ystridiye .pp. (Fl. 

ha: P ~ E I D - T S ~ I ~ S ~ C  (P-T16, T-17) 

S N V L ~ N ~ ~ .  Nonmarinm to very m r g i n a l  w r i n g  

SUHHARY OF PALYNOWGY R W J S I O A ~  

T e r t i a r y ,  probable Eocene IP-Mll). 

T e r t i a r y ,  Paleocene IP-TI01 . 
Late Cretaceous.  Macatrichtian (P-T111. 

Late Crmtaceous. Campanian IP-T121. 

Lete Cretaceous,  Santonian-Cmpanian IP-Hl4). 

Lata Cretaecoun. 1~uronInn-?ConlacIan IP-MIS). 

Lste Cretaceous.  Cenommian IP-H161. 

Ear ly  Cretaceous. Middle-Late Albian IP-n17). 
Early Crataceous. Aptian-early Albian IP-nll l  . 
Early Cretaceoua,  p o r r i b l e  Nmocmian IP-Ml8al. 

a a r l y  Crsracaoum. Nmoconian (P-H191. 

A ~ C  inda temina tm.  

pamian-Tr iaaa ic  IP-TI7 t o  P-T16l. 

Age indeterminate 

In Mimsismippian Iprobabl. P-T21). 

T.D. Agm i n d e t e m i n a t e .  

I V .  T.  Foran #1 
(Foraminifera) 

FINAL MICROPALEONTOLObY REPORT 

%loloscd you v i l L  i i r d  a 1" t o  100' faunal d i s t r i b u t i o n  

1- ard fauna l  Checkl i s t s  an thm Yi. T. Fwan I1 
well. Tha conelusions presentad i n  t h i s  r e p o r t  a r e  based 

on We pxoceaainp. picking and uaminbt ion  of 249 d i t c h  

m p l e a ,  gosh-ally ~ n m p o ~ i t e d  m 30 t o  40 f o o t  i n t e r v a l s  

a d  two (21 s idewal l  c o r e  amplea.  ~wenty-seven (271 

t h i n  s r t i o n m  war* preparsd on 30 f w t  d i m h  i n t e r v a l s  

bmlow 8080 famt. A qenmrali2.d agm summary of thm wel l  

is providd h l o w ,  along with a sampleby-samplm faunal 

l i s t i n q  of th. r idem11 cores  i n  an apeendiK a t  the end 

of thm r.pOrt .  

500-1010' 

Thio i n t o n a l  contaimr revexal long ranying T e r t i a r y  o m s .  

Sma of t h s a  forma a r a  tacordhd f ran  Miocena or  yourqar 

s t r a t a  i n  northern AIIsKa, and may rmprarmt  c n v d  a c u r -  

rmncms f rau  thm upper 500 fmmt of t h i s  vmll. 

AGE! ~ m r t i a r y  (Undi t te ren t ia ted l  
Probable Sagavanirktok Fm. 

LHYIROWENT: Protablo Innof t o  Middle Ner i t i c  

1010-1580' 

nltlmuqh gmnual ly  h r r m n  af Fotamlnilcr&, W i a  i n r r r v a l  

d m n  conta in  rum Cmnosph.cra spp. ard  J p o n g d l s c u s  ap. 
This i n t m s v a ~  is p r o h b z y  U t e n t  CroUfsour  to ~lt .rt1.y~ 

in aqw, Thmmm s t r a t a  p r o k b l y  r e p r e 8 w t  n a r g i m l  ma+iee 

a rd  nornurinm dmpsi t ton .  

r i b r t o n c n r i s ,  E. a lber tona ia .  2. vhi t r ing toni .  Cenoaphaera 

spp.. S P o m r u a  ape.. S e t h o ~ w t i s  up., Aechicory¶ rp. ,  

T~OOCOTYS sp . ,  Dlctycu~i t ta  rpp.. D. m u l t i c o a t a t ~ ,  -- 
spp., 2. of. r e n i l l a o f a m i 9 .  RhopaJ.odicty@ np. ,  - 

Swngortaurus rp.. Stylosponqia rp., and Xiphosphau& ap. 

Thm &a= a s r d ~ l a 9 4  i n  ch%ra.ctexlstlc of tha Sononire 

schrader IIluff lormation. Faunas o b ~ i n r l  througnult t h i s  

intmrval arm i l ld iu t ivm of omcil lat inq middle e a r l t i c  t o  

u p q r  &thy41 Inon-turbid1 dmpoaition. 

X L  r tntm Cre?acwus lanor t ian)  
Schrador s l u f f  m. 

Ecntrmuwwr: liidd~m HlrLtic t o  Upper 8 . t h y l l  
(non-turbid1 

Tnir  l n t m ~ ~ a l  i n  C M s r s t e r i r d  by a i g n i f i s a n t  roductron 

or fauna brouqhc a b u t  by .It- a rwrennion  w poorer 

muine e d i t i o n *  o r  m wru*.p smdiarnt a fcuar la t ioa  

r a t .  emlult inq in d i l u t i o n  of t h e  ahovm fauna. Duo to tne 
pwr r u t w e  of th. fauna. i n  Chis i n t u v a l ,  it i s  h u d  w 

urub1i.h its ~ u c t  aq.. Thm Princm Crmmk Fm.-&aha Fm, 

b o u n b t y  p r a h b l y  l i e s  within t h i s  h t u v a l .  A sing&. 

apmcimra of uadb.rqelta lwttmrlmi, i f  not  rmwerkod. suq- 

9m.U tbt tk. S b l M  Pa. top could be am high am 1570 

L.m+. 

ACE: Turonim t o  conlacian 
w h o  m. or Prince crk. Fm. 

tKVIRdREUT: Probable s d b e b t  d i l u t o d  r h a l l w  
.Marina 

Hedbmrgalll loettmrlmi,  Saceamminr lathrami,  Havlopk1q- 

moidmm r o t a ,  TroEhafminm 

Cenorphacra app.. Archicoty;  sp., bongurus  rpp., rntl 
Qonqodiaeus app. cMtac tc t i2 .  t h i 6  in ta rva l .  



A top on tho 'Papmr Shala* ("cu t in i red  lmaves') was found 

a t  3410 femt. This p o i a t  i s  probably a t  the top  of o r  

d w n  i n  tho Shale Wall namhar of cha Soabse Forwt ion .  

This lover i n t e r v a l  i s  genera l ly  domisated hy starved 

& s i n  depos i t ion  a s  indicaked by tho high organic contan t  

and tha lack OF p r e s e v A  calcareous foraminifera assoc ia ted  

with the few s h o r t  pu lsar  of open marina c a d i o l r r i a n  bursts .  

' this  faun.. conta ins  ra re ,  pa8sihly roworkod. OCCUETCIICaS 

of Gaudryina canadenmi%, Trochamind m i a t e n s i s ,  Verneui- 

l ino idaa  b o r a a l i r ,  a d  Haplophrasmoidms toprqorukensir ,  -- 
aloag with c o n t i n u d  occurrences of Haplophraqmoides rot4 
& Troehammina ribatonenois.  Thia a a w c i a t i o n  u p p a r s  t o  

k a t r a n s i t i o n a l  fauna which could b e ' e i t h e r  Llbian or  

c o n c ~ a n i a n  i n  ago. Thmsm S t r a t a  probably Lepreaont fu tb id  

inn= to middla nmri t ic  dmporition. 

AGE: Early to Late Cre tacmus  (Albian t o  
Can-aeianl 
Probnblm tbnushuk Group 

ElNIRONMEXY: Probablm Inner t o  Middle NaritiC 
( tu rb id)  

Baplophrrqmoidms topagorukmnaia, 3. c t .  l i n k i ,  8. 

8. c f .  axcavata. ~ o b a c u 1 i t a I  Iraqm*nCITiw, 5. wononahae. 

m r q i n u l i n o p s i a  jonosi ,  Globulind p r i w a .  Lonticulina m- 
u. r. t o p a q w u k e n ~ i a ,  &. m, Trochd~mina m i a t e n s i s ,  

T, mcaurrayensis, pliliammina m a n i t o b n s i s ,  P$armninopoltr 

bowrhoti, S r c a m l n a  lathrami. P r a e b u l h i n a  nanina. Vaginu- 

l i n a  e x i l i a .  Globorotali tmr alaskenria,  

va lvu l lnor ia  l o a t t e r l e i ,  Qaracenaria dutzoi ,  den tali^? 

dotwrmani. Pamudobolivina w. E4thyaiphon v i t t a ,  Var- 

nmuillnoidms borealis, aouorh i r idm and DItrup. c o r w  

occvt i n  th11 i n u r v a l .  Thw abvm a ~ l a i a t i o n  is typ lca l  
of tho Verruui l ino idas  bormalis Faunal Zen. a rd  IS Albian 

rqa. Th* mnVLraruP.nta tepteamnted by thoso m d a r a w l y  

d i v u u  amsemblaqea ucrs probably of rolacivmly c l m u  

v a t u  middle to outer  n o r i t i f  depths. 

K L :  Early Crmucwur  (Albianl 
WnumhuX Grp.-Uppu Torok Pn. 

W I R O W T :  Middle tn O u t ~ r , U e r i t i c  

A p y r i t i r e d  tdiolarim as8tmblrqm chuactmrirms these 

s t r a t a  togmther with continu& oecurrulcms of th. abeve 

fa-. Lithmampa c f .  sp. cucu+s i n  ttu met- of t h i s  

interv81,  bu t  p rosawat ion  makmr thm i d e n t i f i c a t i o n  unccr- 

uin. Accordaq to famswy (1970) thi .  zonm o t  pyritizmd 

r a d i o l a r i a  l a m . t e s  thm Vmrnouilinoidea b o r e a l i r  ton= from 

tha GaudryiM tailL.u=i +on*, a r d  is prob.lrly A p t i r n  t o  

e u l y  Albian i n  age. Due ca thm apparmnt la rge  amount of 

uv-s  i n  tli. h t r r v a l ,  a n  environmental i n t e r p r e u t i o n  

11 d i f i l c u l t .  A l l  t h a t  can he sa id  a h r u t  thm envi romont  

of dmposition i n  tm t  it was marinm and open t o  oceanic 

CUEFOUL.. 
lGE I Early Crmtacmus IAptim t o  Early 

hlhianl  
TOTO* Fm. ot ror t f8as  .mun'uin ?m+ 

KUVIRWCIeNT: Open Marina 

Dcou.r.ncos of M a p l w h r ~ r d m m  medonarqhensls. X. a<. 

cwoni.. &mmobaculitms Wrrjtua. CauOryLr m-, g. 
lmffingweLl& G, tmsmnr., Trah-mminr c o n i c c e i n u a ,  T, 
w u a n n a ,  P r d o b o l i v i n r  up.. G&moseirmrla acc t ica ,  Litho- 

c t ,  SQ. E. arenrc.ous rpp- Ib tq* .  a-raa) and abun- 

dant rowded f r o a t d  quar tz  f loqtwra (Pmbhlm shale) maggost 

a Neoemian agm tor tbse  s t r a t a .  Thm s i d o w l l  c o r e  a=- 
p lo  f t m  7510 Coot sugqert8 an M r l i m s t  N O O E L P ~ ~ I I  ( b r r i a -  

a i m )  agm f ~ +  tb s t r a t a  a t  t h a t  point. A turhrd middlw 

t o  o u t u  m i t i c  d a p o s i t i o r u l  anv-omant is suggested by 
chis a a . o c U t b n .  

1530-7590' 

Tka age of t h i a  i n t a r m l  is indmtmminata. A 1 ~ t h a 1 g i c  

chanpo to a brown f fne  to madim-grain& dardatona d i r t r n -  
guiahas t h i .  u n i t  lor  We wmrlying sandy rhala i n t a r v a l .  

Fotaminifarr. a r o  rare and probably repraaur t  cavcd spaci-  

mans fram tha  previouo unit .  

AGE : Indetetminatm 

E X Y T R C W ~ M ~  Indotemina te  

rai. vary chin i n t e r v a l  i r  diat lnquishod oe the  b a s i s  of 

a couplm of tare q u e s t i o m b l s  oceutrancas of nonot i s  f r a y  

manta. Tho lithoLoqy 1 s  aowwiuc obscuod by -11 cmmnt 

raking i t s  exac t  n r tura  uncutmin.  methmr thim intmrval 

belongs with the  overlying indeterminate u n i t  and conta ins  

romo rewrkod fragmente, as i a  r T r i a s s i c  squiva- 

lane  Of thm Shublik Fa., or 011. i s  T r i a s s i c  and mqulvrlont 

w 'chm upprmork Sadloroehit  rm. occurring b l o w  it. is 
not cmrtain. Sin- other oceurrmncms of Monotis t s a p e n t 5  

i n  this UM o t  NPR-4 have been wi th in  t h e  Shublik Fa., we 

uU1 suqgmst the pOaSLbility t o r  a t h i n  In tmNal  of Shvblik 

m. i n  t h i s  well. 

ACE: Poaaibl* T r i a s s i c  
Poaaibla Shublik Pn. 

ENVIRONMENT: tnda temina ta  

7650-0200' 

Fama1 cccurrencms b l o w  7650 f e e t  a r e  near ly  n o n u i s t e n t  

auggeating tht tlume r t r a u  r y e  pradominantly nomarrnm. 

Troqusnt g lauconi te  and v ~ f y  rarm aqglut1Mt.d foruEin i fa ra  

ln the h t w p  .ample !6170-9200') ind lca to  t h a t  t W  lower- 

moat por t ion  of this i n t e r v a l  may h s d r g i n a l  marina. 

Th-• war no 1itIwlopLc mvidmnce obs t f led  to s u b r u n t i a t e  

thm o e c u r t a c e  of any Eehwka Member i n  t h i s  well. 

AGE: qrobshle Pmrnc-Ttia~#ic 

e w I R ~ n T :  HOnmrrine to Marginal Marina 

Gmnually throughout tho  north S l o p  of Alauka thm Lisbum. 

Group c a n  Dm dividod h t o  thr.8 l i t h o l o g i c  M i t s r  

1. U p w  Lhmstllno Unit 

2. Oolmitm Unlt 

3. - Limy Unit 

~ t a  upper L t w s t o r u  Unit is  390 f m t  th ick  i n  thi. vmrl. 
Bursts  of Bsachuber te lh  yukonensis, Pamuiomuffmlla st., 
aad m e n i d  alga. togmthu  with ozcurrmnco8 of N o o a r c h a ~  

v p . ,  A l t a r ~ r c h a m d i s ~ u ~  spp. ,  a M  frmqumnt = 
c e  sp. i d l c a u  t h a t  thm s-ata batween about 8200 

f e e t  a r d  8500 rm=t u* d o f i n i t o l y  zonm'21 $n age. A zonm 
30 c a l l  is a m  a t  8SOO f o o t  baaed on a s i g n i f i c a n t  rdw-  
t i o n  i n  the oeolrrmnem of mnmen~d algae. Tha u p p u  limo- 
stone Unit  rcprmsults  a shoaling she l f  a rd  s u b t i d a l  to  t i d a l  

carbOnau Platfarm suit*.  

Thm Upwr Limmstaao Unit warn thm only u n i t  of the Ldsburnm 

Croup mm2ortntu.d 14  91. umll. Therm a r b  tuo poasiblo 

u p l a n a t i o n s  far t h i s :  

I. UL ~ ~ ~ ~ o m t o r m i t y  L+i8t4 a t  8590' btwmmn t h t  Lis- 

butnm Crcup and u u d u l y h q  LrrPicott Group. 
2. tho c l a a t i c  facims 01 thm Lndicoct Group M E  

c1inb.d v i a  r o e p u t  m age in  rtu roction.  

-2: Early Usburn* t o  Middle Group Ponnrylvanian 

B n r l ~ w T :  Tida l  t o  Outmr Shelf ( C a r b a a t o  
Pla t f  o m  SUlt.) 

T h h  L a t o n a l  La CIUtaatmriLd by a ehanqo t o  unfoss i l i -  

f o r o w  &om 8nd td-brm s h l a  and l i l t t t o n c  WiLh f r r  

*at caving a t  l5.wamnm f r -  tho o v u l y i n g  Lirburru 

6 r o w .  Tho aqa of t h i s  u n i t  h hero conaidered err b. in- 
de tmmiMt0  s t a c e  it could repro.anc s t r a t a  4a o ld  a s  

m t l y  a i s s ~ 8 s i p p i a n  ar a s  young a s  a u l y  Pamaylvui iu l .  



8770-8164' T.D. 

T h i s  l as t  unit Is p i c s a l  on tha b a s i s  of a l i t h n l c q l c  change 

to a r g U l l t e .  Thard y e r e  no Foraminifera r = c o v m r d  f rom 

t h i s  i n t m w a l .  

ACE: Xnde tomina ta  

SNVTRONMENT: I n d a t o m k a t e  

w. T. Poran I*  - 
7551' Corm 

ArmtmcsOus? Epp. (11. f e c a l  w l l e t s ?  (P) . 
AGE I X l t a 4 t ~ d M t O  

ENVImEIBNT: Probab le  I n n e r  N m r i t i c  

WkSHED LSTnr Dark brown to b lack  a i l t y  shalm 

76ag' swc 

uo m r s m i n i f a r a  found. Mcqarporsa (r) . 
ACE : In&te rmina ta  
ENVIRONMENT: I n d c t o m i ~ t o  

WASRED LITH: B r w i a h - g r a y  sandy mudstone 

7646' 5WC 

k m m b a c u l i t o s  vmtusta  (Rl ,  -discus P (P I ,  nuthysiphon 

mp. (R] , b n t a l i n a ?  sp. ( A ) ,  T r o c h m i ~  sp. (very small1 

(?). g - e ~ p ~  sp. IRl l p y r i t i x a d l  , C a n o l p $ t c  npp. (C1 

l p y r i t i r m d l  , W r i t .  (A ) .  

AGE: Probablm P a m - T r i a s s i c  

ENVXUONHENT: Brobablm Innas-Wddle N s r i t i c  

WASHED LITH: Gray Cine-grained p y r i t i c  sand- 
aton* 

8206'  SWC 

Na Foradnifara lound. 

AGE : I s d e t e m t n a t e  

ENVIRDNELENT: Supratidal 

WASHED LITH: Buff b r a n  t i e s -g ra ined  sandy 
dolomite  

7520'5lle - 
ArorucKnrs spp. (lrg.. err. I (Al. GaMry in r  rn- (P I ,  

c* 1 m f f ~ l l ~  ( r l ,  C. t * i l l m u z ~  (Cl, _C. uB.m* (C) ,  - 
U w l r y i n m l l ~  e.ur (R) , ?J~~p~mLr 4refLca (R) , 
~huram@o~d= ep. IF),  f~r-ue- . quor ta  (PI. z. c&- 

e m l n u u  IRI, c f .  t ~ g o r u k m z u i s  (R), $>UO$pMmSa sp. 

(R) , g l a u c o n i t i c ;  C. spp. ( I ) ,  p y r i t i z d ;  round f r o s t d  

q u a r t z  L l a n t u s  Pi .  pyritm (Fl .  

Cmnomph.mr_ql up. (R) , glsufmYAti~:  L i t M ~ a W m  mp. lR1 , 
py.iUrrl; Inocmrmus prim.? IRI . glauoonitm IF), pyri tm 

(El. 

AGE% ~ n d e t e m i n a u  

w m  wTH: Dark bmm s i l t y  o rgan ic  mudstoam 



S. H a r r i s o n  Bay $1 
( P a l y n o l o g y )  

PALYNOLOGY REPORT 

A t o t a l  o f  123 d i t c h  and 13 s i d e w a l l  c o t e  #mglms  v s r o  pro-  

csaaod and abalyzmd f o r  p a l y n o l o g i c a l  age de te rmina t ions .  

Ths samploa were t aken  from t h o  in tmrva l  500 f a s t  t o  t h e  

t o t a l  dm)th o f  11,290 fcmt. 

Cyclonaphslium d i a t i n c t m  (sinqlm, reworked?) .  C ~ ~ ~ _ q h ~ = ~ ~ -  - 
diUm Spp. IRI. -- 

ACE: ~ a t e  c r r t a c t o u r  ( ~ a a s t r i c h t i r n )  

EhvtitONnENT: E s s e n t i a l l y  Nomar ina  

770-950' 

A q u i l r p o l l a n i t e s  magnus IRI, A. r c e t u s  IR),  5. G?riL~a, IR) , - 
s y n c a l p i t a s  sp. ( s i n g l e ) ,  Wodehouaeia j acu tense  ( s i n g l e ) .  

AGE I Lata csececeous  ICunpaniael 

ENVIRONMENT: Nonmarine 

950-2110' 

Pal&sopa_rid_lnifl b a s l l i u a  (11-C), F & s t r i c h o s ~ h a m r i d l u s  

d i f f i c l m  (R-C) , Laciniadinium biconiculum (R-Cl, E e  
dinlum a rc t i cum (R1, e x o ~ h o s p h a e r i d i u a  b i f idum (R) . g=!_1!- -- 
d r e a  dmcorosa (10. 0. d i t i s r i w  (R-CI . .!I). + " & ~ a !  (LI . -- 
A u S t r a l i o l l a  S-peCtabilia (R-C) , _A. .vetdrupiana ( f  1 ,  _A. 

q r a n u l i f e r a  IF). W o n t o c h i t i n a  o p ~ c u l a t a  (T-CJ. ~ ~ ~ s _ a ~ -  

f e r a  chlamydata (R-Fl , W a l l d i n i u m  luna  (R) . - 
AGE I L a t e  Cretaceous (Santonian-Capmnian)  

WVXRONMENT: PYrine 

A s i g n i f i c a n t  decrmare in  t h e  d i n o t l a q e l l a t o  assMblagm 

 curs i n  t h i s  narrow i n t e r v a l ,  a l though  many of thm smm 

forms prmrmnt above con t inued  h e r e i n .  Tho a b r u p t  dacrmasa 

o f  Dmtlandroid t o m s  by 2120 f e e t  i n  thm d i t c h  s m p l a s  sug- 

qmsts  t h a t  thm b a r e  of thm San ton ian  is a t  l e a s t  t h a t  high.  

ACE: Ute Cretacaou. (p08s ib ly  i n  
7TYZOni41-7COni.LCidDI 

ENVXRONMENTI Marina 

G l e i c h a n i i d i t a r  senon icus  IR), V_ltrmispori tmr p a l l i d u s  ( R )  

Cyclonaphsl ium d i s t i n c t u m  IR) , W o n t o c h i t i n a  o p e r c u l a t a  (P-C) . 
Chlunydophoral la  n y a l  JR-C) , Cribrop.rldin1u.u edwardS1 (R-P) , ---- 
A p t e o d i n i m  grand. (R) , Pssudocmratium c f .  u p o l i t u m  IRI . - 

AGE: bt. Cratacmous l c e n u m ~ i a n l  

tNVIR~MmT:  m r m e  

3376-6090' 

Clmichmniidi tes  amwnicus  (R);  r u m .  s c a t t m r d  OccurrencRS 

of  Vitrel .pori te8 p a l l i d u s ,  C l a r a o p o l l i r  c l a s ro idms ,  and 

T1?ilob0agoKike8 a p i v r r r u e 8 t u a .  

C l o i s t o 8 ~ 4 8 a r t d i l m  r w .  (R-F) . Odontochr t ina  03.e:~y;au (P-CI , 
Ol igo tphae r id ium caap1.x (11,  Chlmydo~ho- nE_r  (R-PI . 
Cr ib rop . r id in ium c d u a r d s i  IR-P) , -a j-i (R) , M a -  

q!~. ?z=m&ea (R-rl, 4yaz&wuu w- (P I ,  Sp in id in iu -  

v t s t i t u e  (R, a c a t t s r . d ) .  Gardodlnium miacnAagk? ( f e w .  rarm 

wzcurrenc+a n e a r  bottm of  in tmrva l l  . 
ACE I Ear ly  Crmtacwus  I A l b l m )  

BHVIRONIIWT: narinm 

6090-7188' 

C l a i c h a n i i d i t e s  sanonhcus IR) , C l a s a o p o l l i s  c l a r s o r d r r  ( R )  . 

Odontochit ina o p r r c u l a t a  IR-F) , Ol igosphamr id i f l  _ccl% ( R )  , 
C ~ i b r o ~ e r i d i n i w  sdwards i  (R) , Broornea j a e g a r i  IR). Era- 
Cys ta  e r e t a c o a  (R-PI, CySlOnephelium compactrm/membranipho- 

rum (Rl , ?g>j_o"_~ip t e t r a c a n t h a  ( s i n g l e ) ,  G a r d o d i n i w  

e l s e n a c k i  (R, s p o r a d i c ) ;  reworked, r a r e  o c c u r r e n i s s  o f  S i r ; n i o -  
dinium g r o s s i ,  ~ o n y a u l a c y s . ~  cC:adophoca, -tla2ynn0ceratops>~ 

q r a c i l i r .  

ACE I E a r l y  Crmtacmour l p s s i b l e  A p t i r n l  

EmfRONnmT: Marine 

Therm is o n l y  weak avidenem f o r  t h e  p o s s i b l u  Apt i an  agm 

assLgment .  Although t h e  Aptian/Albian boundary is tmntr-  

t i v a l y  p laced  a t  6090 f e a t  it is p o s s i b l e  t h a t  t h i s  intmr- 

v r l  may be a s  young a s  Ear ly  Albian i n  aga. 

7188-8230' 

C l a s s o p o l l i s  c l a s r o i d e s  IR). S t r i a t e d  b i s a c c a t s s  IR) ( r e -  

MCkMI). 

P a r t c d i n i a  ceracophora (R) ,  !. ep. (va r rucoae  form1 (R-F), .- -- 
S i r n i o d i n L m  g m  (RJ , Scr in iod in lum c r y a t a l l i n u m  IRI . 
cuny~$ulacyata cladonhora (R-C), N a n n o c a r a t o p s i ~  Q e ~ l u s i d l  

IR-A) . 
X E z  Latm J u r a s s i c  IOxPordian) 

ENVXRONHZNTI Harinm 

8230-9300' 

C l a s a o p o l l i a  c l a a a o i d a s  IF-CI, v i t r e i a p o r i t e a  p a l l i d ~ 8  ( R - I ) ,  . 
s t r i a t e d  b i s a c e a t e *  IR, rawotkad). 

:.!icrhyatridilm ape. IF-C) , Nannocarat~&a&s 9 r a c l l i ~  IC-A) ; 

undasc r ibsd  d i n o c y s t s  JRD-1 IF-C) . JRD-2 ( R ) ,  JRD-5 ( R I .  

AGE : EarLy-Middle J u r a s s i c  
(Lace Plienobachian-Callovirn) 

E?WIRO!4NENT: Marine 

9300-9570' 

T h i s  i n u r v a l  c a n u l n .  a  s i m i l a r  assemblage to t h ~  aaove 

bu t  i n  a i g n l f i c a e t l y  reducad frsqumncims. 

ACE: Indmtmrminatm (probablm T r i a s s i c -  
E a r l y  Jurassic) 

EWIRON3ENT: Xndmtcrminata 

It a p p a t s  that most o r  a11 of the palynomotphs a r e  dmrivmd 
t r m  up-hole. 

s t r i a t e d  b i a a s c a t e r  (Rl ,  T a m n ~ r e s p o r i t e s  sp.  IR) , 
r i c h t o r i  (R-Fl , K l r u a i p o l l e n i t c ~  S t a D l i n i  (R-F) , 7 4 l f ~ t U ~ b  

rparr sp.  (R-F), u n i d e n t i f i e d  vmrrucatm sporm (R-C). 

MiUz Pormian-Tr ias s i c  

ENVIRONMENT: Honmarino 

10,210-11.290' T.D. 

Thim in tmrva l  rmcovmrmd on ly  Parmo-Triarsic  and Jurassic 

palynomorpha dor ivod  from up-hole. No p o e i t i v e  p a l y n o l q i c r l  

evldmnc. f o r  any othmr agm was found. 

AGE : Inde te rmina te  

ENVIRONMENT: tnda te rmlnaca  

Thr l i t h o l o g i c  examinat ion i n d i c a t e s  t h a t  thm Carbon l fc rous  

u n i t s  &gin  a t  10,210 f e e t .  

Tho base  o f  tho 11bL.n is p l a c s d  a t  thm 1ov.s~ occurrmnco o f  

Spinidinium v s a t i t w n  and Luradinium p r o o a c u l w .  TRmsm forms 

occur  j u o t  above a apecxmen o f  Mudarongia t e t r a c a n t h a .  a  

s p m i m s  which rangmm no younger t b n  Aptsur. 



Late  Cre taceous ,  M a e s t r i c h t l a n  IF-T111. 

L a t e  Cre taceous ,  campanian IP-T12I. 

La te  Cre taceous .  Santonian-Cmpanian (P-H141. 

Ln ta  C r ~ t n c e o u s ,  7Turonian-IConiacian (P-M15l. 

La te  Cre taceous ,  Cenomanian IP-H16). 

E a r l y  Cre taceous .  Middle-Late Alb ian  (P-HI?) .  

E a r l y  Cre taceous .  Aptian-Early Alb ian  (P-UlRI. 

La te  J u r a s s i c .  Oxford lan  (P-M22). 

E a ~ l y - M i d d l e  J u r a s s i c ,  La te  P l i enabach ian-  
E a r l y  Ba joc ian?  I?-n13). 

9300-9570' r T r i aae ic -Ear ly  J u r a r a i c  (p robab le  P-T15 t o  
P-H24I. 

9570-10,210' r Pe rmian-Tr ias s i c  IP-Tll t o  P-T161. No d e f -  
i n i t e  ev idence  o f  P-TI#. 

10.210-11.290' : T.D. Ags inde te rmina te .  

S .  Harrison Bay #I 
(Foraminifera) 

Encloaed you w l l l  Pind a  I *  t o  100 '  f a u n a l  d i a t r ~ b u t i o n  

l o g  and four  f auna l  c h o c k l i r t s  on thm South Harr ison Bay 

I1 umll. Thm conc lus ions  p resen ted  i n  t h i s  r e p o r t  a r e  

bmsod on tho  p roceas lnq ,  p i ck ing  and examinat ion o f  351 

d i t c h  a m p l e s ,  g e n e r a l l y  eanpouatad on 30 t o  40 f o o t  in-  
terval., 2  c o n m n t i o n a l  corm. and 1 1  s idewal l  corm rrmples.  

Thin r ec thons  we- prepared on 10 f o o t  d i t c h  intervals 
br lou  10,150 f e e t .  A g e n e r a l i t e d  agm sum-ry of  t h a  w e l l  

Ir provided h l o v .  

900-950' 

Cmnmrally ba r ren  o f  foraminifmra. Coaly chmrty aandatonm 

wi th  froqumnt t o  abundant vo lcan ic  y l l r 8  eha rd l .  Thia u n r t  

l a  probably e q u i v a l e n t  l l t h o l c q l c a l l y  t o  t h e  x~gosukrl*LL 

Tonqum o: t h m  P r i n c e  Cremk Fm. 

AGE I Probable  ate Cretac.ous ISanonian) 
Probabla P r ince  Crmek Re. 

RNIRWUXWTr . ~ o n l u r i n m  t o  Marginal w r i n e  

950-2930' 

Emponidmlla  s t rmbodm8, Dorothia  amkvmnsis ,  Nonlonel la  

t a y l o r a n s i s ,  Prambulimina -, Tmxtular ia  g r a v a n o r i ,  

Vmrnau~l ino ides  f i a c h r r i ,  T r o c h m i n a  r l b s t o n a n s i r .  =. 
v h i t t i n g t o n i ,  C#nospha.xa spp., Sponqurus rpp., S n t h o c v r t i ~  

mpp., Arch icory t  rpp. ,  T h m o c o ~  sw.. D i c t y m L t r a  app., 

0. mul t i cos taca ,  *nqodiscua app., 9. c f .  r m n ~ l l a e f o m ~ $ ,  

~ O ~ a l o d i c t v u m  ap. .  and swonsoataurus sp.  

Thm above assmnblaqe i m  c h a r a c t m r i r t i c  of  r.34 s e n o n i m  

schradmr Bluff Formmtion. Faunal  0btLin.d throuqhout  m i s  

in tmrva l  arm i n d i c a t i v e  of  o s c i l l a t i n g  middle n a r i t a c  t o  

upper bo thya l  Lnon-turbid) doposi t ion.  

W E z  WtO C r e t a e ~ O U .  1S.nonlan) 
sch rado t  s l u f f  Fm. 

EWTRONMENT: Middlm Nmr i t i c  to U p p r  I a m y a l  
Inon- t u r b i d )  

Gaudrvina rrmnsnlis .  Tr-hamind ru thmrfo rd i ,  2. r l h r r o n -  

e n a i l ,  Zonodiscus sp.  5. conoapharta  sup.+ Swngurua  app., 

*nd SPonqWiacus app. charactmri tm t h i s  I n t e r v a l .  

A t o p  on thm .Pap.r Shale" ('cutrnrzmd lmavms'l was found 

a t  2880 f tmt.  Th i s  p o i n t  is  probably a t  t h e  top  of  o r  down 

i n  tha s h a l e  wl l  Y!&rr of thm Seabme ro rmr t ion .  Thla 

l n t a r v a l  is  g e n e r a l l y  domrnatcd by sca rvad  b a r i n  d a p o r l t r d n  

a 4  i n d i c a t e d  by thm hiqh o rgan ic  con ten t  and thc  lack o f  

prmsmrvod ca lca roo lu  to ra r s ln i f c ra  a s s o c i a t e d  wl th  t h e  few 

s h o r t  pul*es o f  o w n  marina r a d i o l a r ~ a n  b u r s t s .  

?h:s fauna contains: Gaudryina canadens i s .  Trocharonina 

r a i n w a e e r ~ ,  T_. mcmurravmnsir, T .  q a t e s e n s i o ,  Varxeu i l in -  

c f .  b o r e a l i s ,  and Raplophraqmoihs bonanzaensir .  

T h i s  a s s o c i a t i o n  appear s  t o  be a  t r a n s ~ t i o n a l  fauna which 

could b e  mrthoo Albian o r  Cenomanian i n  age. These s t r a t a  

probably r e p r e s e n t  t u r b i d  middle t o  o u t a r  n a r i c i c  depor i -  

AGE I Ea r ly  t o  Latm c r a t a c e o u r  ( A l b i m  
w Cenonunran) 
Probablm Nanuahuk Group 

ENVIRONHENTI Probable Middle t o  o u t a r  Nmrrt ic  
I tusb ld )  

Haploohraqmoidms topaqorukmnsis, H. c f .  =, g. er 
g. c f .  a r c a v a t a ,  Amnobaculitca f r a q l a n t a r l u s .  A_. vsnonahae. 

SAnt lcu l lna  mpcrod~acq,  t_. e-. T rocnamlna  unlac*nara,  

t _ .  munurrayenala.  H l l ~ a m i n a  manrtobenals. PsUml.?opbl:a 

r u b c l r c u l a r i r ,  Sacc-ina l a th rami .  cyclamnixa c f .  p a c i f i c a ,  

G l u b o r o t a l i t e u  alaaken$i$,  P raebu l i a ina  w, V a l v u l i n s r l a  

l o e t t e r l e i .  Bathv.iphafl =. Vmrneuil inoices bOreal iS and 

~ t z u p a  co tnu  occur  i n  t h i s  i n t e r v a l .  The above a s ~ o c m t ~ o n  

3330-5260' I con ' t . )  

i s  t y p i c a l  o f  t h a  V.rneuilinoides b o r e a l i s  Faunal  20na and 

is 4 l b i a n  aqm. Thm mnvironmwits rmprmaented by therm 
modsratmly divmcam asremblages ware probably of aomawhat 

t u r b i d  middle t o  Outer n m r i t i c  dop ths  w i t h  s h o r t  po r iodr  

of l e r a o t  tUrb ld i tY .  

ACE: Ear ly  Crotaceoua IAlblan)  
Nanushuk Group 

ENVIRDNMENTr tliddlm t o  Outer Ner i t fC  
If l u c t u e t i n 9  t u r b i d i t y )  

5260-7270' 

A p y r i t i z e d  r a d i o l a t i a n  a r a e m l a q a  c h a r r c t a r i z e s  t h e s e  

s t r a t a  t c q e t h e r  wi th  r a r e  non-diagnost ic  agq luc ina t sd  

f a ramin i fe ra .  L i thcbmoa  c f .  rp .  K o c c u r s  i n  t h e  bottom 

of  t h i s  i n t m w a l ,  b u t  prmsmrvation nakes t h e  i d e n t i t f c a -  

t i o n  uncmr tam.  Accordinq to Ramoy (19701 t h i s  +an* of  

pyr i t i rmd  r a d l o l ~ ~ i a  s e p a r a t e s  Chm Vmmmuilinoidea b o r e a l r s  

sobe f r -  thm Caudryina t a l l l m u r r  zone, and 1 8  prcbably 

~ p f i m  t o  marly A l h i m  i n  age. Due to t h o  p rese rva t ion  of 

t h r a  fauna.  811  that can be s a i d  about  thm mnvlrorurunt of 

dmpori t ion 1. t M t  it was marina and 0p.n t o  ocean ic  c u r r e n t s .  

St was rmcmncly brought  t o  our  a t t e n t i o n  t h a t  t h e s e  s t r a t a  

may r e p r e s e n t  dmmp marine Ib-law cmpensac ion  Cmpth) b a s a l  

s l o p e  d o w s i t s .  This  is c m r t a m l y  a  p o a * i b i l i t y  8 lnce  c a l -  

carmous f o r m i n i f m r a  a ro  ve ry  s c a r c e  i n  t h i s  in tmrva l  and 

could r e p r r a o n t  cavod r p c h a b s  whmn thmy do occur .  

AGE 1 Ea r ly  Crmtacwua (Aptlan t o  
t a r  ly Albian)  
Toroh R. OF Fortrmsm UounCain Pm. 

CNVIRONMENT~ Opmn Harinm IpOaErbly Lower I a t h y a l  
t o  Abyssal 

Dfcurrmnces 0: Caudrvina t a i l l e u t i ,  asplophraqmoidaa w, 
Recurvoidmm tuFbinatu8,  h o b a c u l i t m s  a l a a k e n r i s .  Lant lcu-  

l i n a  audax, t .  qumnstadt i .  T a x t u l a r i a  a r o o a l e c t a ,  Trocham- 

m n  inotowmeri l ,  and 2. t o ~ a a o r u k m n s i s  i n d i c a t e  t h a r  thmr* 

s t r a t a  arm probably pro-Titnonian aq.. Thm lack  o f  roam o f  

thm O x f o r d i m  forma found i n  thm underlying i n t e c v r l  sugges t  

t h a t  t h i s  adsm&lagm could bm a s  young a s  Rimmradqian I n  

age+  Thane strata wr. probably dmporitmd i n  o u t e r  n e r i t i c  

co h t h y r l  wa te r  depth#.  

AGE:   ate f u r a a s i c  (oxfo rd ian  t o  
K i m r i d q i a n )  
Kinqmk Pn. 

nrvIRcNHDlT: outmr Nmrit ic  t o  Bachyal 

n a r q m u l i n a  r.di.+.. z. m, T r o c h m r n a  cannrnsena i r .  

T_. ~ n ~ t o v e n a i a ,  z. ap. IIml., hryh 4 p ~ r e d 1 ,  InVOlutlna 

w, Lanc icu l ina  rudax, L. prim.. Rmmobaculitar a lasken-  

e, 5. barrovmnsir ,  ! i a r q r n u l ~ n o p e r r  p h r a q L t e r ,  5aracenar .r  

t opaqorukanr i t ,  Haploenragmeides q. b a r r w m n r r r ,  

Vag lnu l ina  rhe rborn r ,  and Aetacolur  ped lacos  OCCW through- 

o u r  t h e s e  s t r a t a .  eaamd on occurrencms i n  nearby we l l s .  



t h e  abovm fauna  would i n d i c a t e  a n  e a r l y  Latm S u r a a r l c  rgm. 

Also, t h o  occurrmncm of S a r a c e n a r i a  t?pagorukanata  wauld 

rugpas t  thm samm agm. The abundant  M d  diveram faunas  of  

t h i s  i n tmrva l  p r o b m l y  r a p r a t a n t  an o u t e r  n a r i t i c  t o  upper 

b a t h y a l  mnvironment Of d e p o s i t i o n  a r roc ia tmd  w t t n  f l u c t u r t -  

inq amounts Of t u r b i d i t y .  

AGE : Late  ~ u r a r e i e  ~ O ~ f o r d i a n l  
AinqEk ia. 

E W ~ R O N ~ E N T :  o u t e r  N e r i t i c  to upper  a a t h y a l  

a m - 8 9 7 0 '  

Pmnobaculitms vmtur t a ,  &. a$aakanr i s .  Bachysiphon mornale- 

u, T r o e h m i n o i d m s  app., x. e f .  pror.ur. Gaudryxna 

d y a c r i t r .  As taco lu r  dub ius .  T r o e h m i n a  c o n t o r n a t a  and common 

to abundant  py r i t i zmd  r a d i o l a r i a  of t ho  gonora Cyr tocapra ,  

S t i c h m i t r a .  Cenoawhaera, L i  t h o ~ a m p e ,  S ~ n q O d i J c u I ,  and 
Dict- i t ra  OFF# i n  thcam s t r a t a .  Also d i a q n o s r l c  of  this 

u n i t  i r  a b u r s t  o i  T a m a n i t a s  rpp.  which appmarr 20 bm 

c h a r a c t m r i s t i c  i n  t h i s  =ma. ThmLm a t t a t r  are E a r l y  t o  

M~ddlm J u r a s s i c  Fn ago. They p robrb ly  roprmsonc dmposi t ion 

i n  middle  n e r i t i c  t o  uppmr b a t h y a l  dap tha  c h a r a c t e r i ~ m d  by 

: l uc fua t ing  t u r b i d i t y .  A r anda tone  o c c u r s  a t  t h a  bar. o f  

t h i s  u n i t  which may b* an o q u i v a l a n t  to t h m  Sag R ive r  Sand- 

s tone .  

ACE: t a r l y  t o  Middlm ~ u r a s s i c  
Tin*** m. 

EWIROblMENT: Middlm Nmrit ic  t m  Uppot Bathyal  

8970-9360' 

-baculitmr athmnaru*, Astaeolua connudatua.  Tolypamninr 
- 

g l a r o o r a ,  Nodomaria l a r i n a .  N_. rhub l ikmnr i s ,  b i n g u l l n a  

b o r e a l i r ,  P l e u d w l a n d u l i n a  r i s p s m e n a i r ,  P. w, and 

~ c e n o t i r  fraqmmnt* among o thmrr ,  CCFUJ! t h t ~ u q h o u t  thaa4 

beds. The T r i a s s i c  age  of  tho80 s t r a t a  is  firmly a s c r b l l a h a d  

on thm b a s i s  of th* above fauna.  Thm T r i a s s r c  i n  t h l s  vml l ,  

a8 i n  t h e  Eant  ~mahmkpuk # 1  u r l l ,  a p p o r r r  t o  be f a i r l y  con- 

t i n u o u s l y  merino. Thorm faunas  r e p r l r e s t  f l u e t u a t l n q  imcr 
t o  o u u r  n e r i t i c  open n u r i n e  cond i t ions .  

AGE : T r i a s s i c  
9hub l ik  Em. 

ENVIRONMSNT: Zener t o  OutmC N s f i t i ~  

T r o c h m i n a  ap. ( ~ 0 1 . .  t h i n ) ,  &nmodi$cua sp.  P_, Ammobacu- 

l i t m s  c f .  vmtustd,  A. ct. ba t rowana i r ,  A. sp .  (sml. .  t h r n ) ,  - 
and T r o ~ h a m i n o i d * a  spp . ,  tcqathmr wi th  r a r e  to c a m o n  r a d i o -  

l a f i r ,  mark this intmrvml. Th i s  aIsCalrlag* w u l d  a p m a r  t o  

rmprosmnt t u r b i d  i n n e r  t o  middlm s h e l f  d m p o i t i o n .  Tro 

r m p l e s  r t  Ch* b o t t c a  aL t h i s  u n i t  ~LO,t$O-L0,21O'I c o n t a m  

a hmrvi ly  g l a u o o n i t i c  sandstoem Sug4,8tivm a f  t h o  Echwka 

b w m r  o f  th* l a d l e r o c n i t  Formation. 

nCE: Penao-Tr i a ra l c  
S a d l e r o c h i t  em. 

ENVIRONMENT: Inne r  t o  uiddlm V o r i t i c  l t u r b r d )  

10.2'10-11,290' T.D. 

G o n u a l l y  t h r o q h o u t  t h o  drma umStu*td of  thm Prudhom Bay 

S t a t *  I 1  w e l l ,  th. Lirburn* Group Caa be d i v x d d  i n t o  t h r e e  

1iLhbloqiC unitl: 

1. o p p u  ~imo.toee u n i t  

2. Dolomite u n i t  

3. Lowmr Limy Uni t  

Th* Upper timmstonm Unit  i r  1 ,080+ fmmt t h i c k  i n  c h i s  wmll. 

and it vouLd aifpmar to ba unconfotaablm a t  i ts uppmr boun- 
d u y .  

30.230-11,290' T.D. ( c o n ' t . )  

Buzsta  o f  E o s h u b e r t e l l a  vukonensis ,  P a a * ~ d c a t a f f e l l a  s p . ,  

and Pamudoendothvra b - i t l s h e n s i s  t o s o t h e r  w i t h  x c u r r c n c e r  

o f  Neoarchaediacua rpg. ,  Astmrearchaadi6cu3 rpp . ,  A-- 

spp.. and f roquon t  Stylacodium ap. I n d i c a t e  t h a t  t he  

s t r a t a  botvmen abou t  10,720 f e e t  and 11,290 f e e t  ( t o t a l  

dep th )  are Zone 2 1  l o  age. The f o l l c v ~ n q  arm poaaibLm c o r -  
ro l a t ivm h o r ~ z o n s  wrth t h e  E a s t  Teshokpuk Lakm 4 1  w e l l :  

5. Har r i son  Bay #l E. Teshmkpuk U k a  I1 
10.720 '  9,930' 

10,870 '  10,020 '  

11,170 '  10,140 '  

+haam s t r a t a  f o r  t h e  mst p a r t  r e p r e s e n t  a  c a r b o n a t e  p l a t -  

form suit.. S t r a t a  below 10.870 f e e t  r e p r e r e a t  opan shmlf 

rhalmr and charty l i m e l t o n r s ,  and p l a r f a m  adgo O o l i t i ;  and 

a l g a l  "bank. packstonea and grainatonma.  S t r a t a  above 

10,870 f e o t  p robab ly  rmpraaent  packs tones ,  v a e k a r t e n a ~ .  and 

linn mudstonas o f  the r e a t r i c t m d  s h e l f  m d  l agoona l  env i r cn -  

m u .  

AGE : Middlm Pannsylvanlan a t  younger 
Liaburne Group Wahoo m a r .  ) 

ENVLRONMNT: N a r i t i c  (ShaLFI 

.Hamor. 6 .  L. L ROa*, C. A . .  1971, i n  Barnbar b Waterhouse, 
Ca rbon i fc rou r  and Parmian s c r z i q r a p h y  and Pa leonca I -  
oqy. Yorthcrn Yukon T e r r i t o r y .  Canada': Bul l .  of Can. 
POtr. Gaol.. vol. 19, no. 1, pp. 196-20s. 

S t r a t a  betvomn 10.210 famt and abou t  10,720 fmat  c o n t a i n  

P a l e o t e x t u i a r i a  s a .  171, rirm B i r a r x e l l a  spp. ,  rarm 2- 
b s r t e l l a  spp.. md f r e q u e n t  S t y l o c d l u n  sp.  Thmre rocks 

can3p icuoua ly  l a c k  occurrmncma o f  Astmroarehaadiscua lpp . ,  

Neoarchaediscur  ape . ,  and A r c b a r d l E ~ u e  rpp.  Thcsm rocks  

arm c m r t a i n l y  no o l d e r  o h m  :on* 21. bu t  c o u l d  b4 a a  young 

a a  Zonm 12  lamm Marut, 1971. paqos 203 and 2041.. Theso 

s t r a t a  p robab ly  corr.latm i n  p a s t  w i t h  s t r a t a  bmtvmmn 9655 

f a * t  and 9930 f e a t  i n  th* 64.t Tslhckpuk I 1  w a l l .  





7480-7B4Q' I c o n ' t . 1  

d i t c h  aamplaa  a n d  l n  C o r a  t 6  17491-7501 ' ) .  The  l p o r a  t a x a  

C i c a t r i c o s i s p o r r t . a  a n q L e a n a l l s .  ~ e p c o L e o i d i t c s  m, ~ n d  

T r r l o b o s p o r i t e s  h a n n o n i c u s  a r e  r l s o  t y p i c a l  f o r  t h e  e a r l y  

Neoconian .  

U n d ~ t f a r m n t r a t e d  b r a a c c a e a r  ( & I .  C e r e b r o p l l o n r ~ ~ s  ~ s f z o ~ ~ ~ u ~  

(R) . - C i n g u l a t r s p o F ~ t a l  - r e t i c ~ n q u l u s  - -. A - . . (RI , ~ L a s s o ? ~ l l i s  $&a- 

a o i d a e  IRI , c y a c h r d x c e ~  m y o r  IRI ,  Dol tOrd_oapo~a l u n c t a  ( R I .  

c a E l f i x l I a  G t o l l ?  (R) , C l a l s c o ~ p h a a r r j l ~ y  . n c o r i f * * m  (€9. 

c.  spp. ( R I ,  C t r b r o p e r i d i n i r w  :dw?:&i IRI. C t e n r d o d l n a m  - 
p s  (RI . C y c l o n e p h e l r \ w  d ~ E > r f i C ~ ~ -  (RI . ~ldomcr~riium 
c a m p ~ n u l r  (R) , Cardod&nlum c r r b ~ u l o a m  (R1, e n y ~ $ d q ' : %  

c r e t a c e a  ( R I  , O d o n r o c h l t l n a  o p a r c u l a t a  IR-P1. Oliqosp_~kmrt- 
d ~ m  c- (P-A1 .P. c z p l . x  ( t h r c k  w a l I I  (R-PI . P a r o o d r n l a  -- 
b r e a l r r  IRI , 5.  F p r a t o p h o c a  (Rl . P d.s~&m~ (R-Fl , Sir- 
maodlnium p r o s a l  IR1, 2 r t e m a t o p h o r a  ap. U (R) , Tanud ~ 1 0 ~ 1 ~ 1  
P -- 
I R )  , T u b o c u n * r s l l r  d ~ : a l .  (a-FI . 

AGE: L a t e  J u r a a r r c .  
Kimmaridgl rn  t o  T r t h o n l a n  IP-M2ll 

Thu L ~ t a  J u r a s r l c  is r u c o g n r r e d  here by C t e n r d o d l n l c m  

p 3 n n e M .  Tenua r r o u l ~ & .  a n d  TtJbocubara!la apa te lo .  

S r g n l f i e a n t  8porm t a x 4  o c c u r r r n q  harm arm J a n u a a w r i t e r  

t u m u l o r u r ,  PJigMtella w, T r i l o b o s e ~ c i t e a  b e m i a n a x t e n -  

& a n d  I. c a n 4 d c n s r q .  

Occurroncms o f  t h o  L o l l o w i n g  r 8 x a  arm now conr idmrmd t o  b. 
"upholm' c o n t m l e a t i o n !  W D r o a e r i d r n l u m  u d u a r d r L .  -- 
d i s i w  -, O d o n t a c h L t i n a  o ~ m r e u l a t a .  O l i q o a g h a e r -  

c o m ~ l m x  a n d  2. ( t h i c k  ~ 4 1 1 ) .  

A r a w c a r i a c r t m s  a u r t r a l r r  I F ) ,  u n d i f f e r e o t x a t a d  L l s a c c a t m r  -- 
IR-Al . r r a e u r a l ~ r p r _ i ~  sp. I R ) .  y a - g & c m a a  I R ) ,  ' r lpr~: 
r p r i t m s  f ~ t i ~ u l a t u s  (Rl . 
C l e r a t a s p h a e r i d i r e  rrpp. IR-P) , E l l l p ~ o r d r c t y u ~ ~  c & " ~ c ~ =  (R) , -.. 
Lndomcrinium q a l o r i t u d  IR) . E, 1- IRI . O o n y a u l ~ c y s t a  

c l a d o p h o r a  (R-PI , k p t o d r n r u n -  c f .  I. o m r p h u m  (RI , 6. rub; - 
t i l o  ( E l ,  N a n n o c o t a o o p s r s  9r.cJLis IRI , pl. p a l l u c i d a  (R-F) , - 
P a r m o d i n l a  c a r r t o p h h s  (RI . 2. d?3y$orn2 (RI . 2. oaat ingtongn-  - 
rim ( R I ,  S c r i n i o c a * a i d  d i m s  (RI , S c r l n i o d i n i u m  crysj-aL- 
I lnum IRI. Tmnua r i 0 u I t r  ( R I ,  T u D o t u b e r u l l a  apa_t;ka (RI , - .A- 
Uanar  sp .  (RI . -- 

ACE; L a t o  J u r a s t r c .  O x f o r d i a n  (P-mZ2l 

ENVIRONMENT: Marine  

I m p d r t a n t  tax. f o r  t h r  O x f o r d r a n  m t a r v a l  a r e  t h e  i o i l o r i n g :  

E n d o s c r r n r Y .  q n l e ~ l t i r m .  E .  l u c r d w ,  

Gmvauiacvaf .8  ~ l h d o ~ h o r a .  N ~ n q o c e r a t o ~ r l r  -, 2. 
~ ~ l l u c i d m ,  S c r x n i o C l s e i s  d l c t v o c a .  a n d  wan.r s p .  

C t e n i d o d r n r u m  o r n a t u m  ( R I ,  EndesCFLnrum g a l a s i t #  IRI , =n- 
y a u l a c y s t a  c l a d o p h o r a  IRI, N l n n o c c r m t o p a r s  g-s (R-PI, -- 
N. p . l luc ids  (R-Cl , 1. s z  (Rl , P a r a c d m a  d a s y f o m a  (R-Fl , - -  
S e t i n i o d i n r u m  c r y r t a l l l n m  ( R I .  

AGE i hrly  to  Hrddlm J u r a a a i c  (P-14231 

ENVrRDNllBlTl  t ldrzno 

E a r l y  t o  M i d d l e  J u r a o o r c  is  hmrm r a c o g n i z e d  by t h o  r e a p p e a r -  

LIICO 01 Y a n n o c m r a t o o a i s  s p p . ,  especially 3. g r a q i l i s  a n d  x. 
w. 

9730-10,740' 

u r i d i f f m s a n c i a c e d  b i s a c c a t u m  IR-Al. 

M E :  Indm t a m i n a r e  

ENVIRONHENT: 1 n d e t . m r n a t e  

Tilxa Lrom t h i s  i n t e r v a l  a r e  m o s t l y  r a r e  And i c a t t ~ r a d  r n  

d L s t r i b u t ~ o n .  Many Are a p p a r e n t l y  f r m  ' u p h o l e "  contamlno-  

t i o n .  

A c u l e i a p o f i t e o  op. (Rl , . ~ p l a n r s p c i C ~  >at?~Jdfu! lR1, . .. . .- 
A p ~ c u I a t i ~ p ~ ~ s  lanjow.111 (XI ,  -5. s p p .  (R-PI , A r a t r i a p o r -  

i t s r  ap. (R-PI, u n d r E ~ o r m n r i a t e d  b i s a c c a t ~ m  (R-Cl. &leoi- -- 
d o r p o r a  app.  ( R ) ,  D e n i o r p o r r t s s  spp. I R )  , D i c t y o t r i l e c a ?  -- 
4p. ( R ) .  _ ~ " ! h , ~ w %  FnnZa- ( R ) .  ~ $ d . p ~ i t e s  SP. ( R ) .  

K r a e u s o l l s p o r i t a s  spp.  (R-FI , i,yc.?o S P P  IRI. PunCFJt.3- 
T- 

s p o t i t m i ,  ap .  (R-CI, R ~ c c i i r ~ o r i t ~ .  sp. IRI ,  % ~ ~ % t _ e _ a  ,. . . ,- . . . 
r i c h t o r i  IR-AI . T a e n i a e s p o r i t s a  SPP. IR-FI , T?-u.q??~ald.!n- ---" 

i t m a  j o n k s r i  (RI . u n d i f f e r e n t r a t o d  v s r r u c a t s  s p a r e s  IR-A1 . - -- 
V i t r o i a p o r i t m r  p a l l i d i r l  (R I  , G ! r a k i ~ a  s p .  (Rl . ---- "- 

AGE ! P a m i s n  to T r ~ a a - i c ,  u n d i f f a r a n r i a t o d  

ENVIRONMENT: Nonmat ine  t o  f l a r S i n a l  H a r m a  

Occucrence-  of  K r ~ a u s t l l l s n o r l c a s  spp. .  h r a t r i s w r r t e a  a p . ,  

A n a p l a n r s w r l t a a  s t i o u l a t u s ,  a n d  T ~ a o A a e s w r l t a s  spp .  n e a r  

t h o  t o p  o f  t h i s  u n r t  a n d  I n  C o r e  19 (10.815-10.812'1 l u g -  

g e a t  a  T r i a r a r c  a g e .  The p r e s e n c e  of  V x t t a t i n a  a p .  a r  c h a  

b a s e  r n d r c e t e s  Pmrmlan. El0 raxa between t h e s e  two p o l n c s  

Eug7a.t a s  aqe more specific c n r n  Permran t o  T F i a s s ~ c .  

A n a p l m l s p o r i t e 3  r t r p u l a t u r  1 8 ) .  A r . I t r l 3 p o r r t a s  sp. IRI . 
A p i c u l a t i s ~ r i s  spp. IRI . u n d ~ f f r r e n t i r l t e d  b i s d c c a c o s  IR-PI , -- 
O c n s o s ~ o r i t a s  s p p .  IRI . E n d o s p o r l t e a  s p .  ( R l .  K l a u s i p a l l o n -  

~s s c ~ p l i n i  IRI , y ~ a c u s o l ~ s p o r ~ c d s  spp.  (Rl 7LundQlaQ:- 

ssora ep. IRI , Lycorpora  s p p .  (Rl . P u n c c a t l s n o z ~ ~ ~  s p p .  ( 2 1 ,  

S t s i a t r c e a  r r c h t a t i  IRI . ? a o n i a e s p o r ~ - t t s  s p p .  IR) . u n d i f -  - -- 
f e r n n c i a t c d  v m r r u c r c a  s p o r e s .  

AGE I I n d a t m r m i n a t a  

EMVtRONMENTi I n d a t a m l n a t o  

The t a x a  Lound I n  t h i s  r n t m r v a l  r w r i n  s r m r l a r  to  thosm i n  

t h e  p r a c s t d r n q  P a r n r a n  t o  T r i a s a l c  * a c t L o n ,  w l t h  the a d d l c i o n  

o f  no  d i g n r r i c a n t  now f o r m s .  The a g e  h e r e  r s  1.f: f n d e t a r  

m i n a t a  i n  o r d e r  t o  4CCOaOdste t h o  F o c a m i s r f e r ~  a v l d a n c e  u h r c h  

m d i c r t e s  P e n n s y l v a n i r n  a t  1 1 , 8 1 0  f a s t .  

. 4 p i c u l a t r s p o r ~ s  a p p .  ( R l ,  u n d i f f m r s n t l a t e d  b r s a c c a t a s  (RI ,  

C a l m o a p o r a  ( R I ,  C l r r a t r l r a d r t c s  ( R I ,  O a n a o a p o r r t o s  sup.  
IRI , Q d o r p o r l t e s  s p .  IRI, F l o r r n r t e a  s p .  (R1. & ~ o s p s a  

app.  IF-C) , ~ t o n i h s p o r r t e s  IRI . P f i ~ t i s p o r l t c r  IRI ,  

S&P P l . ~ o l l $ & ~ k e P  g p . I R 1 . 
ACE : P m n n a y l v a n i m  (P-T19l 

mVIRONWNT: N o m a r i n e  to  M a r q i n a l  M a r l n e  

Barod on t h o  f r e q u e n t  t o  common ~ c u r r e n c e s  o f  L Y C Q ~ O O ~ ~  ap. 

thm p m r S i S t e n t  d ~ S t r : b u t l o n  o f  P u n c t a t r ~ w r & t e $  Spp.,  a n d  t 3 0  

prerancm o f  F L o c ~ n r t e s  np.. P o t o o r e g p o r r t a q  up.,  and m- 
g o l l R n r c e a  ap . .  t h i s  L n t e r u a l  c a n  be d a t e d  a r  P t n n $ y L v a n l a n  

i n  a q e .  

U n d i t f a ~ ~ t i a t d  b i a a c c a t m r  1Rl . E n d o a w s a t e r  r p .  ( R )  , Cyfp- 

s m  SPP- I R < l ,  IR-C) . P u m t u l a c i r ~ r l F . .  

s p .  (R), R l i a t r I C k i a  ap .  (RI , P A t i c u l r t r s m r z t ~ &  up. i R l ,  

s p i n o i o n o t r i l m t m a  r p .  ( R I .  

Nose o f  t h a  tul r o m t r i c t u d  t o  t h e  PonnaylvanLAn r-in pmr- 

a r s t e n t  t h r o u g h  Chi9  u n i t .  mrm g e n s r b l i z a d  a p a c i e a  such 

10 E n d o a m r l t a g  sp., L v c o a w r a  ape . ,  P u n c t a t r a m t i t a q  spp. ,  

a n d  R a i s t r r c k l a  s p .  do r m a m  how.var, a n d  thm u i t e s v a l  1%. 

thsrmLace.  datmd as  C a r b o n l f a r o u r  u n d ~ f f m r m n r i r t a d .  



M n t y - M r e a  113) sampler uasa pcoomraad and snalyzad f o r  

pa lyno loq ica l  aqa de te rminr t ions .  m e  t o t a l  cons la t ad  a t  

IS d i t c h  and a core  aamplaa takan from tha r n t e r v a l  14,210 

f a a t  t o  t h e  t o t d l  depth of 1$,4aO f e a r  Th i s  c a p r t  Is an 

addondm to Cha o r i g m l l  r a p o r t  which C D M T . ~  t h e  .actrOn 

8Mve  14.210 f e e t ,  tha &pth whmro t h e  wall  had baen 3dm- 

pandad a t  tna and o f  rho 1978-79 d r i l l i n q  saaron.  the aJdrn-  

d m  COMr8 the  now s a c t i o n  pena t ra t ed  durrng the 1979-80 

seamon. 

A d i r t r i b u u o n  c h a r t  d i sp lay inq  t h m  occurrences o f  pa lynomrph  

t a l a  is inclzdad wi th  t h i a  addendum. 

Tha palynomorpha remvacad  a r e  not  vary d i s c i n o r l v e  :orma and 

psovrdm evldance f o r  only an u n d i f f a t a n t r a t e d  crrbooifmrous 

age amrignuant. u n e r a l l y ,  t he  sectlor1 o f  ca rbona tas  and red 

c l d s t t c a  abova 15.200 f a a t  yreldad hrqhly dayr lded  o rqa4rc  

n r c t r r  and p s o r l y  praaervod palynomrpha.  Below 15,203 

Coot, whera r a m  qray-colored ~ l r a t r o s  appeac. the  apOr9 

ebundmca rncmases  m d  t h e i r  pce5ervacron r r  g raac ly  in-  

p r o w d .  

Tho prananco o f  rcolacodontw b w a n  14,390 fame and 14.840 

fmet 1s  i n d l c a t r v e  o f  margirul  marine oondrtrona f o r  t h a t  

p a r t  o f  tne r e c t m n .  

Ikpikpuk $1 
(Foraminifera) 

F O R A M I U t P E ~  REM'RT 

The fol lowinq mrcropaleontologrcal  r e p o r t  r r  b r a d  on t h e  

andmanation and chocklimtinq of 3?S wash& d i t c h  samples. 

99 t h r n  aacrionad d i t c h  samples. 12 udah.d a r d c r l l l  c o r e r .  

109 washed convmntional c o r e  sample$ and 13 t h l n  r e c t r o n d  

convbntional  corm saap iaa  covorlnq t h e  m t e m a l  Ldtl t o  

14.210 i eoc  1sumpend.d d r r l l i n q  d e p t h ) .  Thrn a u t r o n a  

u ~ c a  prepared on a11 s m p l a r  below I l .190  l e s t .  rivm ch-k- 

lists and a faun81 d l s c r r b u t i o n  lug d r a  a n c l o r d  f o r  your 

s t andard  t e c M i q u e s  worm amployad rn p r w a s s i n g  chm mate r ra l .  

A l l  s m p l a s  warm w r l o d  m Quaternary-0 and uaahed over  20 

and 200 mash acrmenr. 

Frequency a w l s  usmd rn c h i s  r e p r t  co t ra reond  t o  t h e  

Co l lwrnq  n-rlcal values:  R = t a r n  11-51: P - Lr.qu*nt 

16-121; C . cotman 133-991. A - abundant 1100-199); and 

PL - f lood  (200*1.' 

Thrr  very t h r n  r n t e r v a l  r a  cons~darmd t o  be Late Cretaceous 

(Canomanlan) based on occurrences of TrEhanwLna c i .  
e tonenr r s ,  Zunodiscur B and Atchlcorva np. 

AGE : Lata Cretaceous 
Canomanran 1F-I) 

ENVIRONMENT, Probable N e r i r i c  

rauna f r o o  t h i a  r n t e r v a l  r s  s o  .carts it 4s r m w s a l b l e  t o  

t e l l  whether ua ace d e a l i n g  wlrh Albian o r  Canomanran s t r a t a .  

AGE : Early t o  Late Cratacaoua 
Alblan t o  Canamanran IF-8 t o  P-91 

LNVIRONMENT: Nomarrne to n a r g l n a l  Matins 

Aravqbaculites vgnonahae. g. Iraumsntar iuo,  C l o n o s ~ i r e l l a  

g a u l t i n a ,  Eurychailoatoma qrandntandensis ,  I. r o b i n q o n a ~ .  

H a ~ l o o h r a ~ r d a s  toeaqorukensis ,  g, c f .  excavacua, p. m, 
9accamzna I a t h r m t .  Len t i cu l ina  m a c r o d ~ s c a ,  C l o b u l i ~  

a x s a r t a ,  V a r n e u ~ l r n o l d a s  b o r a a l r r ,  G a v e l r n e l l ~  $ t ~ ~ t + t a .  

HJrl inulrnonria  m, Hrppoctewmr b a r k a d a l r l .  n r l i a m r n a  

manatobensis, 8. avunensrs .  Va lvu l lpe r l a  l o a t t 4 r l e r .  and 

Bath,szohol among u t h e r a ,  cha raccs r rzo  these  s t r a c d  

Tts a3ove aa%ocra t lon  11 t y p i c a l  of t h e  Verneurl inoides 

b o r r a i r s  f auna l  zone and r s  f i d d l e  t o  Lata Alblan uq* IP-91. 

The environments r apcasan t rd  by  thasa  ossemblaqea * e r r  

pcooably marqrnal m r r n a  t o  Lnner n u r l t l c  becuean 740 l aoc  

and 2300 f e e t .  and i n n a t  t o  mrddls n a r i t i c  b a l w  2300 :aet .  

AGE : Early Cretaceous 
Yrddla t o  U t a  Albran It-91 

ENVIRONfU3lT: w r q r n a l  m r a n e  t o  a i d d l a  NesrtrC 

Barad on co-occurrences of gaudrvrna nanushukonsrs. R e o ~ h a x  

t r o v e r i ,  Gaudrvina ci .  t a i j l q u r i .  Sa racener ra  w, 5. 
t r o l l o p s r ,  and f t equan t  p y r r t l z e d  r a d i o l a t ~ a ,  r n i a  m c a r v r l  

L a  belreved t o  r rp rcaan t  La te  Aptran t o  EaFly Alb l ln  1F-101 

*ye. A mlddla t o  o u t e r  n e r i t r c  d e p o a i t l a n a l  a n v l r o m o n t  

1s  auggasted f o r  thsaa  s t r a t a .  

ACE I Ear ly  Cr l t acsous  
Ldta ApCIdn Co Ear ly  Albzan lr-10) 

ENVIRONMENT: Mrddle t o  Outer  N e r l t i c  

A p y r r t u e d  r a d ~ o l a r i r n  fauna c h a r a c t r r r z e s  theme s t r a t a  

toga tha r  wlth r a r e  t o  f r equen t  oceucrancar  o l  aqg lu t rna ted  

and calcaswrus Farumlnifara.  Pyr rc r red  r a d r o l s r l a  of t h r  

f a l l o v l n q  j ana ra  occur:  Cmorphaera rpp.. 5 e o n a o d r . c ~ ~  spp. 

m d  Lrtnocmna spp. Thrs ronu le  Ls fiat *a * a l l  d e v e l o p d  (n 

t h r s  we l l  d r  it a 6  an aam* of  tho  o t h a r  well.. 4rfhocAmoe 

3 tapa naar  tha base of  t h i s  u n r t  4 t  7120 teet.  Accordrnq 

cs R u n a q  114701 chra zone of pyr i r r zad  : l d i o ~ r r & a  

s a w r a t a s  tha  Vernourlrn0ld.l b o r a a l ~ s  20110 f r a  thm Gau- 

dryrna t a r l l e u r ~  Lon* m d  4 s  probably Apt i r e  to Ear ly  Alblan 

rn agm. wa fa.1 c h t  r t  is probably &prim i n  aqa,  but  our  

d a t a  rm t e n t a t r v e  a t  t h i s  t r m  m d  t h e  un is  aay  1nd.d bo 

t ~ m ,  t s ~ 8 q r a a s r v a .  Oue t o  t h o  p rane rua t ron  of  t h r s  fauna.  

411 t h a t  can b. aa rd  about  t h b  a n v i r o m n t  of  d e p o s ~ c i o s  L. 

t M t  it uaa - t in* and o w n  t o  ocomic currmnta. 

AGE : U r l y  Cretaceou4 
Aptran IF-111 

EWIROHWCUT: a w n  Marlnm 

Occurrence8 or CludrYma t a ~ l 1 ~ u f t .  G. m & l l a r i .  Bathvmr~kon 

a c r n t % l l a t a .  armnacaous rpp. l l r r g s ,  coarmel ,  T r o c h w m 4  

SQumata ,  Paeudowl lv lna  sp . ,  H a p l o ~ h c ~ U 5 3 t d 1 1  dwZ1acrs .  

4. r n f l a f l q w .  and Conorborder c t .  indrcatm a 

Neo~omlan I?-12 t o  F-131 age l o r  those  s t r a t a .  F raqurn t  

CO ahundant roundad f r 0 a t . d  qua r t z  Kloa te r s  a l s o  -&eat4 

t h r s  i n t a m r l .  The l w d e t a t s  abundance and d~vor11Cy of t h r s  

4 m s d l r q e  s u q s o s t ~  d r.latrvely t u r b i d  middla t o  o u t a r  

n e r r c r c  d a p o s r t r o n r l  mvrranollnc. 

AGE : z a r l y  Cretacsous 
9 e o c o r n ~ ~ n  IF-i2 t o  P-131 

BNVIRONHENT: Middle t o  Outer  ! i e r l t l c  
I r e l r t r v e l y  curbrd1 



7420-7480' 

A sands tone  l l t h o l o q y  c h a r a c t e r i z a r  c h i s  r h r n  r n t e r v a l ,  

t h e r a f s r a  car. o l d a r  f o r m r n r f ~ t 4 1  occur rances  a r e  suspec t  

o f  reuorkrng and younqoc e o m s  a c e  suapac tad  of c rv rnq  

from t h e  ovs r ly rng  internal. Tharo wsro no co re*  t aken  

from t h r r  rnce rva l .  In  o rdur  t o  be  o8 jecc lva  c h i s  m t a r -  

v a l  w i l l  be cons rds rad  of rnda te rmrna ta  age  a t  t h i s  trme. 

It cou ld  be  a$ young a s  t h e  ove r ly rnq  bntmrval o r  a s  o l d  

8 1  tho  unds r ly rnq  r n t e r v a l .  

ACE: Inde tn rmrna te  

ENVIRONMENT: Inda ra rmina te  

7480-7590' 

Basad on occucroncas o i  Caudryina u, 4. d y s c r r t d ,  

Trochamminl i n s townns r s ,  I. c a n n i n s s n s i r ,  T. s a b l e r ,  w- 
ghraqmoldaq c a n u i ,  H. barrowensis ,  Bathyarphon anomrlo- 

w, AmmobaCuljW a l a s k e n s i s ,  EOqUtSullna l i a s r c a .  Len- 

t r c u l r n a  audax. Conornoidas h o f k e r i ,  r u r q r n u l r n o p s r s  -- 
phr.gmle.. and Textula:%q a c s o p l a c t a  t h r a  r n t a w r l  ;auld be  

a s  o l d  a a  Tithon1.a o r  a s  young am ValAnqinrm. Cora 6 

taken t r o n  t h i s  i n tmrva l  concareo a  s i m i l a r  assemblage. An 

o u t a r  n u r i t r c  t o  ba thya l  pa l acdep th  i s  lugqas t .d  f o r  t h e w  

s t r a t a .  

AGE : L s t r  J u r a s s r c  t o  Ea r ly  Cra r sceous  
Tr thonran  t o  Valaglnran IF-13 t o  F-151 

ENVIRONMENT: Oucer N a r i t r c  t o  Bathyal  

~ b d c u l r t e s  11asken$rs ,  1~renaceOu4 a p p  Ilarqm, c o a r r e l ,  

B a ~ h y $ r ~ h o r l  anommloc~e l id .  Ha~ loQPfaQw4dee  canur ,  a. w- 
w, L e n r ~ c q l l n a  w. ngcuwoldea  t u r b l n a t u s .  Tracha(raiqn 

cannrnaan.ls. 2. in$rowsn+is ,  2. ros tovzavr .  T .  KQsvrovaa, 

f. rp .  ( sma l l ,  h i g h - s p i r e d ) ,  T. a a b l u r ,  T. topauorukansrs ,  

Caudryina l r f f r n g u e l l & ,  _G. toeanorukenare.  G. and 

L u s t t b t l .  1ndacAte t h a t  t hasa  s t r a t a  a r e  

probably prm-Trchonran rn aqa. A Ti thonran  a g e ,  houevsr ,  

cannot  bs e n t i r e l y  ru l ed  o u t .  An u u t a r  n a r r c l c  t o  ba rhya l  

d a p o s r t t o n a l  a n v r r o m n t  a r m r l a r  t o  t h e  ova r ly rnq  r n t a r v a l  

is suggestad.  

AGE: Late  ~ u r a l e r c  
K i m a r i d q i a n  t o  Trthonran 
IF-15 t o  F-161 

ENVIRONMNT: Ou te r  N e r r t r c  t o  Bathyal  

Ovarlapping occurrancua o f  H a r s r n u l i s o ~ a r s  phraqmitea.  T s -  
c h m r n a  sp .  ( s m a l l ,  hrgh-aprrodl ,  T. 1n8tC-~epar?, 1. w, 
I .  k m a e n s r r .  Giom94~1rJ  mr -,PC m r l l e r i ,  -- 
c e n r r & a  c f .  o x f o t d i a n t ,  L e a t i E u l i n ~  guenqfad f l ,  4. w m -  

w, R r a n o c u r r r s e r r r l l l n s  i n to rmadra ,  Opchalmidrum -- 
c 3 w r n g n s r a .  Ap lecp lv t  c t .  w. - m e ~  vatustA.  

m o d l u u s  cne radoaor rua .  ~ o ~ h a x  l i a s r l a .  R.  macans i r ,  and 

Eo4ut tulrnd matonsra ,  among o t h e r s .  r n d r c a t e  m Oxfordran 

IF-161 ape. Tha 48undmt  m d  d i v a r s o  a s s . IDlaqas  r r s o c L a t r d  

Swl th  theoe s t r a t a  suqqesL an a u t e r  n e r l t l c  t o  0rtny.l d e w -  

3 i r r o n a l  mvrronmunt .  

ACE i Late  J u r s ~ a r c  
Oxfordrrn IP-16) 

ENVIIU)U~NT: o u t e r  N s r l f i c  ca s a t h y a l  
l c l a r r  wa ta r )  

Thasa s t r a t a  a r e   ons side red Early t o  Mrddlr J u r 3 s s r c  age  

based on occur rences  ot ~ b a c u l r t e s  ' , e tu s t a ,  T r r v I a s r a  

4 p . ,  Aat rco lus  M, Lancrcu l ina  c f .  f a v e ~ i a ~ a .  -- 
rnornhrna m, Nodqaarrq m u .  x. r a d r r t a .  ReoPhaX e, 
and c-n t o  abundant ? y ~ % c r z . d  r s d r o l a r r a  of t h e  qanec I  

c4nQrohrara spp., Drccvomirra sgp. .  Swnqgdlacu* rpp. .  
LrLhoqUpq Spp.. C Y T ~ O C I P S ~ ?  3p. .  C~UCSLLA SF., Rh 114Strm 

sp. .  and Patulrbraechrum sp .  The ~bundaecm of  r a d r o l a r r a  

suqgascs  open marrea condrcron.. The d o p o s i t i o n a l  anvrron-  

w n t  f o r  rhos* rocks was probably n r d d l e  " e r ~ t r c  t o  4 s  d r a p  

a8 upper ba thyd l .  

AGE : Ear ly  to H ~ d d l a  J u r d s s r c  
IF-17 t o  F - l a )  

ENVIROUPLENT: Probablo Xrddlo N r r r t i c  t o  
Uppar Bachyal logen a r r l n a l  

9600-10,llP'SW 

Kc Was neceosary t o  5pra.d tho rga  oL t h r s  r n t e r v a l  asnca 

rt. con ta rns  a nrcud aeoemblaqs. A Pruna s r m r i l r  to t h e  over-  

lyrnq r n c e w a l  occur s  he re rn ,  r l onq  v r t h  poaasbiy reworked 

TrLa3src  IF-19) forms. Rara occu i r ance5  of 

Aatucslu8 Gonoudatur. T rochamrna  c f .  and H e  

c f .  a h u b l 4 k a n a ~ p  sugqemt a T r r d s s r c  IF-19) ape ,  b u t  t ho  in-  

t e w a l  is  l ack rnq  a  c m p l a t a  e-19 3ssmblAqo.  Thaee s t r a t a  

Probably r ap resen t  snne r  t o  middle  n e r r t i c  d e p o s i t i o n .  

AGE; T r r a e r r c  t o  Ea r ly  J u r a a a i c  
IF-18 t o  P-191 

ENVTRONElENTi PTObabla 1nn.C t o  MLddla N e r ~ t i c  

X ~ f + C O I U ~  connudctus ,  NOdoaaFra s h u b l i k e n s r s ,  9. w. 
Frondicu ldc ia  -. VagLnulinapaiq a c r u l u s ,  L inqu l rna  

b o r e a l r s .  L. a b a r k e q s a .  P$eudoplrndyl lna t impsonens r s ,  P. 
l a t a .  S p i r i l l ~ n a  ef. p r ~ & s a t r .  ~rochammrna h e l r c t a ,  T. - 
c o n t o r n a t a ,  and .%no t r s /n r lob r r  Imgmsn t s  occur  throughout  

t b s e  bad.. Thraa Carulrs r p p a r r  t o  repron*nc oprn mr r snc  

mbddlm t o  outmr n e c r t r c  c o n d i t i o n s .  A d i r c r n c t i v e  da rk  

b m n  t o  b l ack  calc4reOue pebbly sands tone  s r m r l a r  t o  t k a t  

d e s c r r b d  by Tappm (1951. pp. 5-61 from t h e  b a s a l  1 5  co 

50 f e e t  of  t h a  Shub l ik  Pm. i n  t ho  S a d l a r o c h l t  River  l e g r a n  

Cops rn a  a tdewa l l  c o r e  a t  10,273 f e e t  r n  t h r s  w e l l .  

Thra r n t e w a l  c o n t r i n s  3 mrxad a r roob laqe  of  T r l r s r i c  Shub- 

1 ~ k  ?m. forms and poss rb ld  Pecmo-Triasabc S a d l a r o c h r t  Fm. 

forms. Rare t o  f r equen t  occur rancos  o f  ~ o d ~ s c u a  c f .  1 
suqqas t  a  peemrble F-20 aqe. bu t  thm c o s t  o f  t h r  fauna and 

tha  l i t h o l o g y  s t r l l  app.4S a i m ~ l a r  t o  tha  Shublrk Em. The 

deponr t rona l  cnvironmonc Qf chars s t r a t a  cou ld  ba am ahal low 

a. n r r p i n a l  marina o r  a s  deap a s  o u t o r  n e r l t i c  dapandlnq on 

wnac is c a v d  and wnat is n o t  cav rd .  

ACE ; T r ~ a $ a 1 c  
IF-19 t o  F-201 

ENV~RONH~M: Hargrnal  Harm0  co Ourar  3 a r r t r c  

10,510-11,380' 

Thm upper p r c i o n  o f  t a r s  u n r t  r r  b a l t r n  o l  ForaminrPera 

and t h o  t o p  is picked an t h e  Q a s l s  of a  L ~ t h o l o s r c  Chan90. 

A p w r  Launa c o n s i s t i n g  uL Amrobacu1rb.q c f .  

GasUtyina c f .  dvsc rbca ,  and hmodi scu*  2. occur s  through 

m a t  o f  t h e  l o w =  por t ron  of  c h i 8  i n t e r v a l .  Thra a $ S d l A g a  

r s  rnd rca t rve  of Zonulc F-20. A p o a s r b l e  KavrY s h a l e  COP 

i s  placed a t  11 .110 f e e t .  A l r t h o l o q r c  change t o  ~ I ~ u c o ~ L -  

t i c  qUAr tz l t r c  s ands tone  a c  11,290 tmet ruqgcata  t h r r  u s  

arm probably i n  cha Parmran Ecnouka Fornat ior .  a t  t h a t  po in t .  & 

Thm.0 s t r a t a  prsbably r ep reaun t  nonmrrlne t o  m4rpmal  marine 

dapcs r t ron .  

AGE I P 4 m - T r r * ~ . 4 c  
IF-20) 

LNVIRONUKNT: N a ~ a r i n a  CO WEqlnd l  H l r lnF  

w n a r a l l y  tnrouqhaur  t h a  ~ o r t h  s l o p .  01 Alaska,  t h e  t r s -  

burn. Group can be d i v l d d  i n t o  t h r o a  l l t h o l o q r c  un lc s r  

1. U p p r  t u r n s t o n e  Unrt  

2 .  w l a m r t a  unrc 

3. W e r  Limy Unrt  

The Upwr Limmstone Unrt  i a  2100 f ee% chick r n  t h l s  wall. 
A l r t h o l o q r c  cnanqe to r r g l l l r c a o u s  l w s r o n a  a t  11.380 

Laac ind icacea  t h a t  cha s t r a t a  betwean l l , l B O  f e e t  and 

11.620 Laec m y  ba r  I r t h o l o q i c  e q u i v a l e n t  t o  what ram 
w p l e  v r s h  co c a l l  t h e  Joo Creek Lbmstona.  e a r l y  Pornban 

(A.U.A. P-211 p.ck8conas and q r a i n s t o n e s  predolarnate hlo* 

11,620 Cwt. SInco tfro a r g i l l a c e o u r  l imertone 1 r 4 ~  brlOW 

th+ Ear ly  P a m i a n  k n o o k a  W. and is unda r l a rn  by Ea r ly  

PariaIan 1A.Y.A. P-211 ca rbona te s  s t  r s  ~ o n a r d s r e a  t o  be  

r r r l y  Parmian r n  t h l s  r e p o r t .  CrArnsconas m d  packsconas 

batween 11,620 f a a t  and 11.a30 f e e t  a r e  c h a r a c l a r r a d  by 

nodosrrrrd.. i ~ r n u s p r r r d ~ .  m d  frequmnt to c m n  -- 
sp. These t o m e  l n d i c a r a  t h a t  t hasa  bad. r r a  Ea r ly  

Parmian (A.W.A. F-211. Tha 8asa  of  t h i s  r n t a r v a l ,  and thm 

top  of thm unds r ly rnq  Ponnrylvanrln carbonacas i s  vory d r f f r -  

c u l t  t o  prcx r r n c e  it r s  based p r rmar r ly  on tho lovemt 

occurrencm o f  Pro tonodosa r t a  $p. and we a m  d e a l i n g  wl th  

d r t -n  runp ies ,  A c o r o  IC-111 fr3m 11.718 Laet t o  11,733 

Laac auO.tant ia t rs  the- presenca of  Protonodosarra  sp .  ~n 

c h i s  >actLon t o  a r  l a a s t  11.731 f o r t .  



S t r a t a  be twean 1 1 , 8 3 0  f e e t  a n d  a b o u t  12 ,180 t e a t  a r e  cer-. 

t a r n l y  no o l d a r  chan zone 21 a u c  c o u l d  o d s r l y  b e  a s  young 

a. Zone 24 l a s e  namct .  1971, pp. 203 and 2011.. A b u r s t  

o f  E o ~ c h u b a r t e l l a  VuKonanalr.  P l r u d ~ r t r l L m I l a  s p . ,  a n d  

rareaanrd a l g a e  t o y u t h e r  wrch x c u r r e n c e a  o f  N e o a r c h a e d r s c u s  

9pp. .  A ~ t e r O a ~ c h a e d r s c U S  9pp.. a n d  S t ~ l o ~ o d r u m  SP. i n d i c a c a  

t h a t  t h a  s t r a t a  betweon a b o u t  12 ,480 f e e t  and 1 2 , 9 3 0  Loat  

a r a  Zona 2 1  Ln a g e .  A Zen* 20 c a l l  &a made a t  12 ,910 f e e t  

basud on a  s r g n l t l c a n c  r a d u c t ~ o n  i n  t h e  a c c u s s e n c e  of kamaenrd 

a l g a e .  

Based a n  chu o c c u r r a n c r  of s a c c r o n  a q u r v a l a n c  to t h s  Zone 

17-zone 19 Dalcrnl ta  u n i t  be low t h r s  r n t d r v l l ,  s Lack o f  g&- 
b r v a l v u l r n 3  b u l l o r d u s ,  and t h e  o c c u r r a n e d  a t  p o a r l b l e  m- 
t e x t u l a r r a  .a. we a u g g o s t  t h a t  s a c t r o n  b a t w r a n  13.490 f e e t  

and 1 3 , 1 6 0  feat may be z o n e  18 f a  Zone 19 r n  age. The Upprr  

Limestone  u n i t  r e p r a s a n t a  t h a  s h o a l l n g  s h e l f  t l c i e s  o f  4 

carbonat .  p l a t t o m  s u r t * .  

The Dol-rta U n r t  r s  p:acad b r c u ~ a n  11.160 t a u t  And 14.000 

f r e t  b a r e d  on L r t h o l o q l c  c h a n y a  t o  g r a y  m t c r o c r ~ a c A l l l n e  

d01~mi:e .  T n i a  un i t  14 p o o r l y  f 0 ~ ~ 1 1 r : e r O U s .  Thd Dolomite 

uni t  p r o b a b l y  r a p r r s a n t a  a s u p r r t i d 8 l  d * p o s r t r o n a l  a n v r r o n -  

m e e t *  

T h r s  l a a t  u n l c  I t h a  Lower Lrmy U n r t l  r r  r e c o g n r z s d  on tam 

b a s r e  o f  a l r t h o l o q r c  c h a n g e  t o  p a c k r r o n a ,  c o u p l e d  w r t h  f r e -  

q u a n t  t o  c-on o c c u r r a n c u s  of  c o r a l  u a l l  d e b t l a .  I t  pro-  

b a b l y  r a p r a a r n t s  a  zone  16 o r  o l d e r  ago. 

AGE :  ate ~ l r a s r s s r p p r a n  to e a r l y  P a m a a n  

ENVIRONMENT: Supcatrdrl  to ShoirL~ny S h e l f  
ICarbonace  P l a r f o r n  S u r t a l  

.me t ,  8 .  L., 3nd a o s r .  C .  A . ,  1911,  i n  Bambrr r * a c a r ~ o o s u .  
"Carb0nr:croux and PecmlAn 5 t r l t G r a p h y  3rd P311ont01oqY. 
N o r t h e r n  Yukor T u r r l c o r y ,  Canada"; B u l l .  a f  Can. P a c r .  
C d o l . ,  v o l .  1 9 ,  no. I ,  pp. 196-105. 

T t u  f o l l o u & n g  m i e r o p a l a o n t o l o g r c a l  rmprt i s  b i m d  on t h r  

a x a m m a t r o n  i e d  c h c & l r d o t n q  o f  4 4  c h r n  s d c r r o n a d  d r t c h  
aamplas ,  and 8 t h i n  s e s t r o n o d  c o m v a n t r o n a l  c o r e  s m p l a a  

c o v e r ~ n g  cha  int.rv.1 1 4 , 2 1 0  t o  15 ,180 !ear. Two c b c k -  

1 l s t s  and a  f a u n a l  d i s t r r b u t i o n  109 are * n c l s a e d  Lor y o u r  

S t a n d a r d  t e c h n i q w a  war. a a p l o y a d  Ln p r o c a a r r n q  t h o  r n a t e r r a l .  

A l l  rampla= wmrs b o i l e d  r n  Q w t o r n a r y - i l  and uaanad o v a r  20 

and a00 mesh screen*. 

P m q r u n c y  s y a b s l s  uamd i n  tius report c o r r s a p o n d  co  c n e  

f o l l w r m g  n m m r r c a l  v e l w m :  R - r r r c  (1-51; r - f r a q u a n t  

16-32) t C - CCnmon I l l - 9 9 1 ;  A - rbundanc 1100-19911 and Ft 

f l w q  I200*1. 

A r c h a e d r s c u a  c h a r n o u s s o v e n a b r ,  5 .  k r e s t o v n l k o v r .  A s p h a l c i n a  

s p . ,  and f r a q u a n c  t3 common c o r a l  w r l l  d e b r l s  s u g g e s t  = " a t  

the** p.ckmtonar a r e  a r o o a b l y  ton* 14 t o  Zone 16 i n  age. 

Thara  c a r b o n a t a s  r a p c e r a n t  a low e n a r q y  r h o a l r n q  ahel :  sn- 

vrronmanc.  

AGE : L a t e  n l s . r s a r p p r a n  

ENVfRONnEXT: S h o a l l n q  s h e l f  (Low Energy C o n d r c r o n s l  

14 ,850-15,480 '  T.D.  

T h r s  unit l a  p r c k s d  primarily on cho b a s i s  o f  a 1r :hoioqrc  

c h r n q a  to c.d  shalom and % r l t s c o n b o  a t  14.a55 :a*+. Faunas 

o c c u r r i n g  down t o  a t  l a a a t  15 ,020 f e a c .  and p o s s i b l y  a s  

la* am 15.200 f e a t  s u g g e s t  c h a t  the s t r a t a  r r a  a t i l l  o f  

Latm n i s $ i a s r g p r a n  (Zen* 14 r o  t o n s  161 a q a  down t o  15 .200 

f e e t .  Tho a8undance  of q u a r t r r t e  and c o a l  be low 15.310 :eat 

i s  muggast iva  of t h e  Kekiktuk Fm. A r g r l l l t i c  shale found 

i n  #&mplaa below 1 5 , 1 0 0  L a a t  a p p e a r s  co  r e p r e s e n t  s t r l n j e r s  

w l r h r n  th. Kukiktuk h. q u a r t z l r r a ,  b u t  r n  some p l a c e s  =ha 

" A r g i l l r t m "  baamment n a y  b r  no  mare t h a n  a n  a t q ~ I l r t r c  

a h a l e  and c h r a  p o a s r o r : r t y  s h o u l d  be conmrdorud.  

AGE : U t e  M r s s r i s r p g i a n  111,850- ;5 ,2oo ' )  
P r o b r b l a  M i r s i r s r p p l A n  (15.200-!j.48U'l 

E w I R o u ~ N T ~  X o m a r l n r  t o  r n n r r  N e r i r r c  
114,850-15.200 '1  

1ndateFmr.ldta 115,200-15.180 '1  

P09AHINIFERA REVISIONS: 

The  I n t e r v a l  f rom 7480'  t o  8190' i a  m o d i f l e d  ern lollera: 

7480' - 8100': E a r l y  Cretaceous, Neocomian (P-13 t o  F-14) 

8100' - 8180 ' :  Late Jurassic. L i m e r i d * i a n  to T i t h o n l a n  
( P - 1 5  t o  P-16) 

14,1?3-14 .a50' 

T h r s  i n t m f v 4 1  l a  s ~ m i l a r  t o  t h b  o v u r l y r n y  \ . r r a l  u n r t  c f  t h e  

e a r l i e r  r a p a r c  m d  s o  t h r  cop o f  t n r  Louar t i n y  Unr t  i r e s  

a t  1 4 , 0 0 0  f e e t .  O c c u r r e n c e s  of N a o a r c n a a d l ~ a u a  i n c a r t u s .  



Inigok #1 
(Pa lyno logy  1 

PALmOmCY REPORT 

h t o t a l  of  587 s a a p l a r  were procmaeed and a x m ~ n e d  from 

thm a u b ~ m c t  d e l l .  The t o t a l  c o b r l s t e d  o f  231 i i r c h ,  339 
corm and 17 r idmua l l  corm saPlple8. Tho amplam coverad 

cno e n t i r a  we l l  from 110 f e e t  t o  t h e  t o t a l  dep th  0 1  20,092 

90et .  

xnclud*d m t h e  r e p o r t  arm thrmm (3 )  c h d r t s  i ? lu4r rac rng  

th. d ~ s t r a b u t r o n  of  pa lynmorph  t axa .  One I l l  c h r r r  

l a  4 compilat ion of t h e  d i t c h  and s i d e w r l l  c o r e  r ~ n p l a s  

d d  two 11) ohacfs  m~km up t h o  d i u t f l h u t i o n  from t h r  con- 

von t iona l  corm a m p l e a .  

Sumary  o f  Resu l t s  

110-565' 

O - ~ n d a c i d i t e a  rpp. I F - A I ,  G l a i c n ~ n b l d t t n ~  aanonicu* IF1 . 
V ~ t r e r s ~ o r a t o a  p a j & d _ ~  I U I ,  Aequitr ivadt_aa s ~ l a u i 3 s d s  I R I  . -- - 
Chatanqre l l a  d ~ t r a s m a  IF-CI , &. mm+sfa If-AI , e- --- - 
c h i t l e a  op.rcu1.t. I ? ) ,  P a l a s o g e + ~ d i n i u n  crmtaceum (P-Cl. -- 
Cyclonephmlrru d i r t i n c t m  IV-El. Ol&qoaphamrrdrrm rpp. IRI. 

m: Lac. c rmtacwus .  
$antonian<nnpdnran IP-M141 

mvtmnmu'c: h r m m  

560-1460' 

Sprm-pollen aasem8llga l r  Chm rmm a s  t h o  abovm r n t o r v s l ,  

p l u s  acve ra l  occurr*ncra of reworked Ear ly  Ccetacedus and 

T r i a u s t c  forma. 

~ h *  d inocyr t  a a r d l a g m  r m r n r  s i m i l a r  t o  t h e  *have in- 

t e r v a l ~  tmumror, t h e r e  i r  r a u b t l r  dmcramas rn thm s w c a e r  

abundancm md conniatoney of oecurrmncee. 

1440-2360' 

spore-pol len aaamlblaqm r a  r s r e n t i a l l y  uncnmqrd.  excmpt 

f o r  a d m ~ r e a a e  i n  anundmcms and thm absence o t  r w o r k d  

forms. 

P41a-20p.rrdrnrl C t a r . c ? u  IF<),  C r ~ b r O w r a d ~ n ~ +  s d ~ a r d s i  

IR-F l . Cyclonmph.llua m.sllranrpbrlra IRI . 
Pamudoceratrm c f .  2. d m t w w  Ismglml.  

W :  L*te CretrCKIue, C a n w d n i m  
1P-PU6I 

ENVIRONWBII1: Uarine 

J360-lO64'C 

Clmichenrrdater  rononicus IR-?I, C i G a t r i c o s a s m r L t e r  lpp.  

(Rl;  n u u r o u a  ofcurrmncms of  r m r k . d  a t r b a t . d  D ~ a a c c 4 c e r  

and drasoapocsm. 

w o n t o c h + t ~ n a  ouerou la ra  1s-Cl , ~ a m o r e r a d i n i a  cfefrce+ 

It-Al. I a t to l ad in&um ]..g.ri IR-PI, Gardod%niu  CraQcculo- 

rum IRI , Mudmronqia aaymmtxaca (R-Fl , Luxadinrum propatu- - 
lu IRI , S p i n i d i n l a  v m r t r t a  181. P¶oudoFmeatrw r m  - 
la-PI . ~ e ~ u s  .w" IRI  . 

M E 1  Ear ly  Crmtdcwur.  
MiddlWLata A l D a m  IF-Ul71 

ENVtBDNMEUT: m r m m  

m u  wce d i v o r r o  rrddlo-Late Al r i an  a.rmmblago uhach in -  

cludma 4. p r o ~ a c u l w ,  s. v m s t r t m .  and thm undmacrrb.d 

Corm Genus * w " .  41 ~ 8 s c r i c t e d  t o  en* r n c s t v a l  above 4400 

fmmr. Thm bat* of chm Middle-Lutm Albian.  h o u w s r .  La 

p l a c d  a t  t o 6 4  romr vhtch i r  t h e  Lo*.st w o u r r e n c e  af 

a n u s  'w' rn thm c o r e  admplar. It ~a p o s s a l a  t h a t  w n u s  

'W' ha8 an oldmr ranqm rhan prmvioualy ba1;av.d and ahauld 

M extandad in;o t h e  P-nla tonu la .  

7064-9210' 

The palynomorph raacmhlaqs o t  t h a s  rncmrval is a u a i l a r  t o  

the rbovo intmrval  mxcapt l o r  tha  rbaanco o f  t h e  rma t r i c -  

t zva  Middle-Late Albran d iaocyrcs .  

TMro  is an apparan t  decrmaam i n  d inacya t  d ~ v o r s i t y  L3aiow 

about 8500 f o o t -  

w: Early Cretaceous, 
np t i an - ra r ly  Albian IP-Hlsl 

ENVIRONMBNTr Marine-Marginal Haeinm 

C y c l o n a p h ~ l i u ~  dlatxnccum IFI, Odontochrtrna oparcu l s td  - 
IR-PI, Slrqoaphamridiun complex I thack-wall  var.1 IAI, 

Dmidiadanrum uncinatum (Rl .  MuderongLa c t .  + srmpjl_x IRI, 

t O p m r c u l a d l n r ~  r p l n i q a m  IRI, 5 ~ n r o d ; n x u n  g e l _  IRI, 

PaalrgonyauL+_x a&a$.La In ) .  

AGE : E r t l y  Cre racmus .  Nmocornlan 
I P - M ~ ~ I  

ENVIRONHKNT: Marine 

AGE I Early C r e t a c ~ l u r .  Memanran 
IP-MOI 

ET4VIROWmNT: Marine 

This  antmrval i r  marked by thm Occurrrncs of P. daavfomd.  

vhrch is  p re ron t  m Core (5 a r  9448  t e a t  and a r  l o r  a9  

9814 foo t  i n  a r idewal l  corm. 

Indmtmrminate, poorly preeecvrd aporaa and spore  f r aqaenra  

IR-A), C l s a a o p l l i ~  c lda ro rdaa  IRI. 

AGE; T r i a r s r c - J u r a s s i c  

PIVIROWIIT:  N o  avadmnce of marine 

Tho pmlynomorph aam.Pb1aqm throuqh t h i s  i n t e r v a l  $8 VOW 

wr and l acks  any r a s t r r c t r v e  elements  u w n  which t o  
h a m  a d m f m l t s v e  ape. 

S n d ~ f f e c r n t r a t a d  s t t i a t o  b raacca tea  IRI, S c r a a t i t a a  r i ch -  

'-err IRI . Tamniaoapora to~  Spp. I R )  . G n e t a c a s m w l l e n & ~ s  - 
ap. IR-PI 

This  mtmrva l  con ta rns  rmlacively f w  ?al'ynomorpha. Tho 

b e t  rmcovesama arm I n  Coco 116 113.480-13.510'1 whrch. 

Yimldmd an ar$&laqm m a r  t y p r c a l  of Ear ly  T r l a s a r c  age. 

14,520-14.250'7 

U n d i f t m r e n t ~ a t d  a t r r a t d  bls lCeatmr IR. .poradrcI. -- 
s l n r  sp. IR, r p l r a d i c l .  - 

Althouqk t h i s  ont trm intmrwal La dmuiqnsted t o  ha o f  Par- 

mian aq*, t h e  hrghmat a c u r r e n c e  of  V i t r a t ~ n a  as  r c  14.647 

f0.t Lo Corm $18 114,020-15.065'). Thm hrac  of t h r r  in-  

tmrval  I r  p1ac.d a t  t h e  depth ]uac a b v o  thm a p ~ a r a n c m  of  

. Potaq&mrwriteg.  

ACE z Carbonblcrourr, Pmnnzylvanlan 
IWertphal lm?l  IPmT19I 

ENVXRONXWT: No avidoncm of  marlne 



Sndotssm~natm sporms and =porn fraqmentr ,  poorly ?reamwed 

(R-C) , Erndosporrtos sp. (R, sporadrcl  . 

AGE: u n d i f f a r e n t r a t e d  CarbonrferouE 
I?-T2O) 

DenaosporO (R-c) ,  ~ y c o s w c a  spp. In-C), Endoepori tea r p p  
( R I  , C o n w l u t i s p e r a  sp. I R ,  s p r a d i c l  , MUFolpora ap. (R. 
aporadrc l ,  Mmschoseora  c f .  R. apaciosa I s m q l m ) ,  D z o -  

mzonor r t lmres  cmrvrcornutue Is inglm).  I T r i p a r t r t e s  rg. 
Islnqlm. Corm 1131. 

Tho presence o f  Rmmacho.Wfa and k. ce rv rcornu tus  r e  t h e  

lormr p a r t  o f  t h i a  ~ n r m r v a l  rndrca tea  t h a t  tho s t r a t a  bo- 

Lou 19,800 :emc arm V r r c m  I n  age. Tho qumstronable (goor- 

ly preuorred)  T r r ~ a r t r t a r  m t h e  Qottrn Corm a 2 3  ruqqaata 

t h a t  t h e  we l l  p.nmtr4t.d redimants  no oldmr than Mr$sissip-  

pran aqm. 

I n igok  #I 
(Foraminif era)  

Thm f O l l a i b q  mAcropalaontoloqlcal  r e p o r t  is ba5.d on 

th* e X Y & m t l o n  and c h m c k l ~ a t i n q  of 467 uaahd d i t c h  

samples, I12 th in  sactronod d i t c h  ramples. 7 washod 3 r d ~ -  

-811 cores .  2 t h m  r e c t r o n d  ridmwall corms, 300 wa8h.d 

c~nvmnt rona l  c o r e  s.9pl.r and 45 t h i n  aec t ionad  convmn- 

tron.1 coca s u p l m s  covmrinq W bntmnral 110 t o  10.092 

f ~ z .  Thrn I W t i O n *  warm prmparmd on a l l  S u Q l e s  bmlow 

13,890 trot. Nino c h a c k l i r t a  end two C a w 1  d i s t r i b u -  

t i o n  logs  arm urcl0.M f o r  your conv*nrcncm. F ~ v e  s t d w a l l  

c o t e s  c.eervod a f tmr  FN Lama1 d i s c r r b u t r o n  109s had 

b a n  colplmted appear  I n  an irppandrx a t  t h e  tmck of  t h l r  

r epor r  - 
S t m d a r d  tmcM%sums warm mployod rn p roec r s inq  tho  

marmrral. A l l  r lLp lea  were bo i l ed  rn  Quaternary-0 and 

waahad over  20 and ZOO nosh az teenr .  

rrequency s y m b ~ l r  uaed i n  thbr roporr  corrmrpond t o  cha 

: o l l w m q  n u u r i c a l  valuos:  R - rarm 11-51; r - fr.qu*nt 

16-31); C - ComaOn 113-991; A - abundant 1300-199); and 

t-L - flood 1200+1. 

Baaed on a a s w r a t o d  CKcurrcncm. o f  Trachaoeiinq $lb*tonan- 

a r r ,  r. +a lbe r tmr&q,  I .  u h & t $ i n q ~ ,  & $ n o a u l ~  - 
w, Vmrnmurlinoidms f i s c h e r i ,  Ncobulimrna canaden9is .  

and Dorothra SWkYenaaa chaam ~ t r a t a  a r o  Ssnonlan (F-5 )  

in age. M i n n e r  t o  mrddlm n m r i t i c  paleodmpth 1s suqqmsFad 

f a r  chero rocks.  

AGE; L4t0 CCCtacwua 
Sononiln IF-5) 

WIRONnMT: Inbcr  t o  Middlm N a r i t i c  

560-1190' 

A d h m r s h c d  Launa r a i l a s  t o  the ovnr ly lng  i n t e r v a l  occura 

i n  thm8. rscka. I t  is  u p s s l b l m  t o  r e11  whmthmr wm are 
b a l i n g  with poor mdrine Seaboo Fa. o r  SFhrador Bluff  Fm. 
Thm aqe of  those  s t r a t a  is probrbly Turonran t o  Conracran 

IF-61 . 
AGE r Late  C r o t a ~ 9 0 u a  

Turonirn t o  Coniacian IF-4) 

ENVIllcNlSNT: Marginal mr rnm t o  Innmr N e r i t ~ c  

1490-2090' 

Th8 tap  of t h i s  unlt i s  pickmd on tho  h rghes t  cont inuou8 

ofcurrenco o f  paper  rhalm. Th. fauna Ln t h o  upper halL 

(above 1790'1 o f  t h r s  m t s r v a l  r r  s m r l a r  t o  the over ly lnq  

i n t e r v a l ,  Milt tM faun4 h l o w  1790 f e e t  c o n t a m s  radio-  

1Arla snd F o r m i n b f s r a  r u q q o s t i v ~  o f  a Canomanlan co Turon- 

L M  (F-7) aqm. 

ACE: U t e  Crmtdccous 
Cmnmnran  t o  Tvronlan 11-71 

Q W I m :  Inner  to rbddlm Wmritic 
1 s t a w . d  baarnl  

2090-2360' 

Th i s  t h i n  intOrv41 18 pr4CtiC.lly ba r ren  of B o r m m i f m r a ,  

m d  it i a  Ilspossiblm t o  t m l l  vhmthmr I t  is Alblan o r  Cam- 

m i m  i n  ago. 

AGE : Ear ly  t o  La te  C r e f a c a o u ~  
Albian t o  Canomanlan 1P-81 

RIVImNmT:  Probable Nomar ine  t o  E l . r j rna l  
hnrinm 

e l l @  s t i c t a r a .  Quodrmacpnina euqkmra*. Harsrnul inoDsrs  
-, M A  a o x u l i l t a .  TUl ramrna  m m n i t o b m s i ~ .  %- 

t ro l loDer .  Ps-LnoDmlta bqwehmr~, and Globororal-  

itms a laskans ia .  asonq othmrr. characxmrlzm t h e s e  strata. - 
T h  UwWm auuociatron La t y p i c a l  of t M  Vaflleuillnaidom 

bormalrr  Zone m d  is Middle w L a t m  Albian aqs  If'-9). ?he 

MvirOnMntJ rmprmamnrd by the.* asaonblaqma warm pro- 

bably mmrgleal rmrrne t o  rnnmr ne r rczc  betvaan 2360 f e e t  

and 3000 fmar. and Inner  t o  mlddle n m r l t i c  below 3000 f e e t .  

3120-3 L301 

B a d  on co-occurrmncmr of G a u d x r ~ n r  nanurhukonrra. w- 
ronaoorukmnrAs. Dseudobolivrna m. Gaudrvlna e:. 

-, Saracenarr+ c f .  u, and w- 
t h r s  Inrmrval  Is bm1iev.d t o  rmprmaont Lace Apcrdn 

00 Ear ly  Albr# IF-101 aqm. A middle r o  out.* n o r l t l c  dm- 

p a r t i o n a l  mnvi romur t  r s  ruqgmatod f o r  thmsm s t r a t a .  

e: e a r l y  c re tac .ous  
Latm Aptian t o  Ear ly  Albrdn I?-101 

WIROllmrr: Middlm to  o u t e r  S e t r c i c  

A p y r i t l z s d  r a P i o l h r i m  fauna chnrac ta r i rms  those  s t r a t a  

t0gmrh.r wi th  r a r e  t o  f requon t  occurrancma of aqq lu t rna tod  

and cnlcarsou* lo ramin i f s ra .  P y r t t r r a d  r a d i o l a r i a  of tho  

fol lowrnq qmnera occur:  Csnoanhaera rpp., Swnqodrscus 

app., Dictyomrtra  spp., S t i chomr t ra  zip., A r ~ h a d t C f V o m ~ ~ r a  

s p . ,  4nd L & t h o c a m ~  spp. Ascordlnq t o  m a y  119701 t h r s  

zonm of  iayrlclzed r a d i o l a r t a  separates t h e  Vmrneuilinordms 

Mr-at=. Zone frer tl\a G a d r y ~ n a  t a a l l s u r i  zone and &a 

PrOb&ly Xptran t o  Zar ly  Albrdn m dqm. we f e e l  t h a t  r t  

-52- r s  probably A p t ~ a n  i n  age.  bu t  our d a t a  t s  canra t lva  a t  

t h i s  t b  +nd t h e  i m ~ t  may rode& bs tiw t r a n r q t t s x & v s .  



DUO t o  cho prasemat ion  of t h i s  fauna, a11 t h a t  can 80 s a ~ d  

a m u t  the onvirorumnt of deposition Is t h a t  r t  was marine 

and open EO acoanrc CUrr*nta. 

A m :  B ~ F ~ Y  CZB~LICBOLLS 
apcian IF-111 

EWVTFaNKENrr Open Marme 

8310-9060' 

Thbs un i t  i s  mamentially barren of fauna. Since Lrthocmpe 

3 tops nmar tna baEm of it a t  8970 f e e t .  r t  i s  here cos- 
ridmrcd t o  ba Aptirn 18-111 4qe s ince  kithocamne has 

top& nabs the braa o f  on* F-LI Zcrnule i n  most of  tha 

other 4111 from NPR-A. 

RCE: Early Crctaceoua 
Frahdble Xptran IProbablu F-1:) 

MVIRONWIT: mdecamina te  (8310-8910'1 
Probable Opmn Harina (8970-996P'l 

Occurrences o l  Aeaodracu. mackanzrenora, Quinsurloculinr 

2. a r c t i c a ,  p. s u 8 a r e t l c ~ .  . 3 ,  m o b a c u -  

i r t s  rmohacordws, puadrmnrun&na 4, Praobulrmrna 1, P. 2 .  - 
Gaudrvrna t a i l l e u t i ,  Bathyriphon ' i caec i l la ta ,  *tanaeeoua 
spp. Ilargo, coaraal .  T r w h m r n a  c f .  cann:n_oensrs. I. 3p. 

(amall plano-convexl, 2. sauamata, Pseudobolivina sp.. 

Xaplspnramo~derr dxof la t rq ,  5. -. H, goolenouq.'anrli. 

8.  u a t l q r a n d t $ ,  and Cenorboidms cf. mratwnsig indicate 

a Nmcmirn (t-12 ta ?-131 aqe ter t h m a  s t r a t a .  Cores I 

and 9 contain a s i n i l a r  4140mblaga. ?rmqumnt t o  abundant 

roundmd frostmd quar tz  f l o a t a r l  a144 d o a n * t e  t h i s  rn ta r -  

val .  Thm abunbncm and d l v a r s i t y  of chi* rssrrblagm ouqqast 

M outor n o r i r i o  t o  m i d d l m  bathybl dmpositaonal onvimn- 
m n t .  A surdston. oeCur4 a t  the  b8.e of t h i s  m t o r v a l  

(9570-9660') whrch may ba an .qu iva lwt t  co tna  *andaton* 

at 7410 t o  71PO teat i n  ohm Ikpikpuk I 1  w m L 1 .  

AGE: Early Crmtacwus 
NsOCPian IF-11 t o  P-131 

EUVIRoUHEMTl o u t a r  Nar i t i c  to Middle Mchval 

B r a d  on occurrsncma of Caudrvlna m u .  .raqqlnullnc~.ra 

-, 5. 7 ,  Nodoaaraa -, Saracanaria e t .  

ox lord ima,  R w h . n a i =  c f .  &&&, and Glomospara coronn_ 

t n i s  Lntarval coul4 ba ab o l d  am Tithonian o r  aa younq a s  

h r r i a s i u r .  A middle t o  ou ta r  n a r i t i c  prl.odmpth r s  suri- 

g e a d  f o r  thsae s t r a t a .  

Ace r W t a  J u z a a ~ l c  t o  Early Crmtacoous 
Ti thonl ln  t o  Berriasian 
(F-I4 t o  B-151 

mVIR(IN~WT: h d d l e  t o  Outsr Horrtbc 

rodor;t i t  m. N. c f .  o r t h o ~ t o u h a ~  - 
phramit.3, n. car iwblmnsis ,  Saracanarra 

oxferdlana. mambaculrtmm a l a a w ,  arenacwus rgp- ILarqr, 

coaraml, -hen anap.lacomlia. HmoloDhramordws w. 
E. brnrwans is .  Lmtrcu l ina  -. h. m. w- 
vord.. turbin+tuq.  T m  *nr\ais. ;. cmninqansr r .  
I. g p e w a n 8 i s .  f .  r ~ s t o v z a v r .  T_. knsvrevam. T_. sp. ( m a l l r  

ntqh-sprrmdl. T. rablsk.  2. - r  T, -. f. 
kondaansis, Gaudryma lqfFiOWql&, 5. d m .  C. w- 
gorukmra*. G. w. M d  B:ondicularra l u a t r a t a ,  rndicata 

tl-o the*. 4traCa arm probably pro-TitMnrur rn 4qe- A 

Tiflwniur aqm, Wrrr, cdnnOc ne m c i t a l y  ru1.d out. M 

ourmr nmrrt ic t o  bmltry81 4 o p s ~ t i o n a l  environmant rr auq- 

~ ~ c u r r m c a  of Saracmnaria toDuqorukansrs. Thm moderately 

abundant and divmras assublagma assocratod with thraa 

rcruca augqast r middle n a r r t i c  ro u p p r  bachyal dowar-  

c i e n r l  a n v l r o w n c .  

ACE : Latm J u a s a r c  
Oxford~an  (F-161 

ENVIPSUMSNTl Middle Nerr t lc  t o  Uppsr Sachyai 

11,670-12,219' 

Thase 8 r n t a  a r e  conrxdarea Early t o  Mrddla Surasatc age 

Daaad on occurrwncms of ~ b a c u l l t a s  -, A. cZ. 

r t h e n a ~ u d ,  Gaudrurna dyscr r ta .  AstacoLu~ w, Involu- 

r i l l c c a .  Trochanmrna contornata,  and r a r e  t o  abundant 

W r i t 1 r . d  r a d i o l a r l a  of  tha  qanota Cenoaphaera s p p . ,  &- 
t v o m l t E  4pp., S~ongodzacue Spp. ,  Strchornitra a?., w- 

spp., and CvrcocaDaa? aQ. The abundance oL radio- 

l a t i a  luqge l t s  epme marinm condit ions.  The d s g o s r t ~ a n r l  

environwnt t o r  chasm rocks was probably middle nmrrtrc t o  

am deep a s  u p p r  bathyal .  There was no Wrdenca of any 

5.9 River Sdndstona q u r v a l e n t  i n  t h i s  well. 

AGE I Early t o  nrddls  Jurasa ic  
(F-17 t o  F-101 

EWZRONWWTt Probable Ktddle N e r i t i c  t o  
Upper Bathyal Iopen marinel 

AstaCOlua connudatus, Wodosaria u. Tcochmrna  u- 
g, T. eoncornata. FL. ;+ I g y r i c r ~ o d ) ,  and 

UOnotialHalobra fraqmants w c u r  rnrouqhaut there  b%ds. 

Thosa laumba appear t o  reprs ran t  opmn marlna *Ladle nari-  

t i c  condit ions.  A d i s tmet ivm dark brawn t o  black c r l c a -  

r-um pabbly aandsroee s h l a r  t o  t h a t  dsscrrbad by 

Tapp~n 11951, pp. 5-61 f r m  tha  basal  15 t o  SO fmer of tke 

Shublik Fm. in  t h s  Sadlerochit  Rrvar Ragron tops  In a 
erdewall core a t  12.390 f e e t  l e  tnrm well .  

AGE : Trrassrc 
IF-i91 

SNVIRINMNT: lliddle Nar l t rc  (opan nar~nsl 

A vary p m c  truna charactarizms tha8a s+raca. Based on 

the occurrance of  b m d b r c u s  P a t  12.304 foe% rn Core 14 

and 4 l i c M l o g i c  chanqa a t  12.180 foot Ln the  datch ram- 

plms, t h i s  Lnrarval i 4  PC--Triasaic IF-20) aqa. A l i t n o -  

b q i c  c h q e  t o . q r u r t z i t i c  l i l t s t o n e  and sandstone a t  

13.6dO to-t auqgmnrs t h a t  wa a ra  probably i n  t b s  Permran 
Echooka Iok'macian a t  t h a t  point. Thoam a t r a t a  probably 

ropr*sent nomar ina  t o  marqrnal marina dopwi t ion .  

AGE I PC-0-Ttir~lIiC 
IF-201 

EWXROWPIEM: Nomarins t o  Yarginal m r m a  

13,890-L$.@@O' 

Gonasally Chrouqhout the  North Slopm o?  Alraka. the  Lis- 
Dune Group can ba div1d.d i n t o  tn ree  l r tho loqic  a i c 4 1  

1. UppCr LUeItOne Unrt 

2. h i m i t e  u n i t  
3. Lowor Limy u n l t  

Thm r f p p r  L h s t o n a  u n i t  i a  1730 Jemt rhlck Ln t h i s  usl: 

1 . 0 1 0 - $ 7 0  A l r tho loqrc  chmqo to  argrllacmous 

l u a s t o n a  re 13.890 Feot indrcates t h a t  cho s t r a t a  between 

13.890 ?mar and 14.010 f e e t  rsay br a l ~ t h o l o q t c  equrvalent  

to  *nac rwe poopie urah to  c a l l  cha Zoo Cree6 Lmeatona. 

Early Pemban.1A.Y.A. F-211 packarbnes and q r a l n s t ~ n a s  

predomrnara a o l w  14.013 fee t .  Srnca tne a ~ q L l l a c w u s  
:*awn8 l i e s  b . 1 ~  thm Early PerUUla Echooka Fm. and 

r s  undarlam by Early Po-an 1A.W.A. r-21) Carbonatas r t  

r s  conridormd t o  bn Early Pa&M rn t h r s  report .  Grain- 

stonam and ~ c k a t o n m s  bmtwon 14.010 f e a t  and aWut  14.LSO 

f0.t MFS cnbractwrrted by ~ofltUWilidm, PO~callLIIsoua s p p l r  

and ra re  ~ o t p a o d o s a r i a  sp. Thmsa form* rhdrcata t h r t  Soom 

h d a  a r e  Early permian 1A.W.A. F-21). Tnr base of c h u  

rntmrval, and tnc top  of thm undmrlying PMnaylVanran car-  

Wmatsa r s  v-ry d i f I icU1t  t o  Pick Sincm lt l a  baaed pr l -  

l v r t l y  on chw l a m s t  oceurrancm of 7rQtdnodosarta ap. and 

V. arm dabllnq Y A M  di t t l l  samplms. The Mrm of the  P-21 

zeaulm could M a s  hrqh a4 14,130 t m m t  o r  a s  low 4s i1.450 

fmmt. 

S t r a t a  bot r ra  14.450+ faac and a m u t  14.740 i a a r  a ra  cer-  

t U n l y  no oldor than Zono 11 but could bar l ly  bo a s  young 

a 1  Zoeo I4 ( s n  Numot, 1971, pp. 103 and 204).. X burs t  

of E ~ ~ c h ~ b s r t s l l a  v u k o n a n s & ~  P s e u Q ~ s t a f f s l l a  sp.. rod 
W e b i d  alpaa togethor witn c-zeurrmncms of Neoprch.sdrscus 

app., AsrsmafcPaMiacus spp., m d  StvlQcWiinn sp. Lndicato 

t u t  tns s t r a t a  b a t h o n  about 14.710 eaar and 15.215 fear  

'Manut. a. L., and Rosa. C. A..  1971. In S&cr i irater.?ouae, 
Carcunataroum and Pamran q t r a t r z a n h v  arid oa;sontolow, 

North*tn Yukon T m r r l c ~ n .  Canada": Bull. of Can. Pecr. 
G-1.. vol.  1 9 ,  no. I ,  OD. 146-105. 



arm Zona 21 m aqa. A Zone 2 0  c a l l  i s  mad. a t  15.215 Lect 

Maad on a  no t i caa8 la  lack of  Kamaenrd r l q r e  below t h l  

p m c .  

Barad on tho  occurranca of a so r ion  aqurva len t  to Cha Zone 

17-Zona 18 Dolomrte Unit  below t h r s  i n t e r v a l ,  a  l ack  of 

Glob iva lvu l lna  bu l to idas .  m d  t h e  accur ranca  of Pal~otax- 

*a. we 8ugqest  t h a t  ~ e c f i o n  batveen 15.740 

f o o t  and 16.220 Eemo may ba Zone 18 t o  Zons 1 9  r n  age.  

The u p w r  Lmescona Unit rcgrmsanra che a h o a l ~ n q  rhal: 

f a c i a r  of a  ca rbona te  p la t fo rm r u r t e .  

Th. D o l m r t e  Un i t  La pldeed beruean 16,220 f e a r  m d  16,490 

f e e t  based on a  l i t h o l o q i c  chanqr t o  da rk  gray l o r 1  s t a r n s d t l  

m i c r o c r y s r a l l i n e  dolomite .  Thia un ic  is poorly f o r s r l r f o r -  

oua. Tha Dolomite u n i t  probably r ep fasan ta  a  a u p r a t ~ d a l  

d e p o s i t i o n a l  e n v i r o m n t .  

Th i r  last Unbt I t h r  Lover Limy Unrtl is tecoqnrre4 on tha 

bani5 o t  a l l t h a l o q r c  c h n q a  t o  packstone,  couplad w ~ r h  f r a -  

qUmt  occurrmncta o t  c o r a l  wa l l  Q e L r i r  It probably re- 

p resen t s  4 Zone 16 ago. 

AGE : $at. H i r r r s s i p p ~ m  t o  Zr r ly  P a m l a n  

~ V I R O N W N T :  S u p r a t i d a l  t o  Shoalrng Sheif  
ICuDcnata P la tZom Sulcah 

16.8eO-l l .  LIJ' 

Thls Lnterva: r e  Charmctarrzed by u t a r b a d d e d  I rnea tc3e  

and dark gray m a l a .  A Pone I 4  t o  Zone 15 rga  r r  ruq- 

qaatad by fauna found L'i Cora 21 l11,ObS-17,074'1. A 

poxsibla  %one 12  t o  Zona 13 age rs mdrcatmd rn  t h a  d i t c h  

aamplar from 17,110 fewt,  and a  gosmibla ton. 10 t o  zon* 

11 I*Brrl .ndia Facie.') l a  found at and below 17.720 fmmt. 

Th. w h l .  rnce rva l  A s  f e l t  t o  repragens i n r a x h d d e d  Kayak 

9hale Wd A1ap.h Or Wachamuth Limeatan* ranging i n  aqa 

f r m  Zbne 10 o r  zone 1 1  naar  t h e  baa* t o  ~ a s a i 8 l y  a s  y o w g  

am Zone 16 a t  t h e  t o p  o f  t h a  i n r a r v a l .  Tnoaa s t r a t a  pro- 

b a l y  rmprr*ent thm mrqAn.1 marrne t o  mrddla n e r i t i c  1nn.r 

po r t ion  of a  #hea l ing  r h e l t .  

AGE: Probable Lac. Miar r s s ipp ian  

LNIRRONMENTz Innar  P o r t i o n  o f  Shoalrnq Sha l f  
( h r g i u a l  w r m a  t o  Mlddla Xsra t rc l  

Thia %nt.rval ra  p r a d m r n a t e l y  coa ly  q l r r r t z l c r c  sandstone 

d a r l t 8 t o n a .  F o r m i n i f a r a l  r4covarras  a r e  mfnlmal and 
even t .hn  a y  rmprarant  b n - h o l m  con tan ina t ron .  Th. r j a  

o t  tats u n r t  LS i nda te rm~na t .  dua t o  thm lack of any m d l -  

qanoum aqe i nd ica tava  fauna. 

The*. s t r a t a  are l i t h o l o q ~ c a l l y  a-lar EO t na  Rekrktuk m. 
The d a p a r t i o m l  e n u i r o m a n t 5  amsocrated wi th  chase rtrsta 

was probably nomar lno  t o  marqrnal marina. 

j2.625'SWs 

NO Foraminifera found. Brown q u a r t z r t i c  a i l t a t o n e .  

12,890'SK: 

No Foraminifera found. Coal  IC). Dark brovn randy anal*. 

A c t :  fnda te rmina te  

E9VIRONWeNT:  l n d a t a r u n a t a  

N o  Foram~nafe ra  Lound. Dark b r o v n ~ r h - g r a y  quarCzLtrc s i l t -  
a tona.  

no tormml:ers Lound. Glsucooita  lRI, p y r i t e  IF1 , a y r r t e  

rtlcka I F ) .  Dark gray t u f f a c ~ ~ u s  q u a r t z i t r c  s r l t s c o n e -  

ACE: r 'ndeceminaca 
IEcboka  l i t h o l o g y )  

ENVIRONIIE.NT: POmsrble Narrne 

s a t h y s i p ~ n  ap. l R 1 ,  p y r r t e  (P). pyr lca  I t l c k s  l F l .  Dark 

gray tuffacaoua r l & q h r l y  calcareous o r l t y  aha la .  

FORALIINIPIRA REVISIONS : 

The l n t ~ r v l l  from 0060' t o  11,006'  is m d i l i c d  as tollowr: 

0000'  - 84110': Ear ly  Crelncoo\ la ,  Nrocomltn (v-12 Lo F-13) 

9480' - 10.260': E a r l y  Cre taceous ,  Neoconitn 13-13 t o  P-14) 



Itkillik ?1 (ARCO) 
(Pa lyno logy  ) 

PdLVNOLOGY REPORT 

A tot*? of one nundrsd sixty nine (1691 rraFlo, were processed 

and analyzed !or palynologrcal ago det*minations. Tdo (21 

samples were from ~ O r a e  and the rsnurndmc vmre 90 foot drtch 

compo~~to8. Tnc interval examined was from 80 feet t'o t3e 

total depth of 15.321 toot. 

80-250' 
Pinua (F). =a IF], apnaqnum ICI, trevigatoajorit~ ICI , - 
Lycopodiun IF), *s (Rl , 8 > z  'CI. -"- 

AGZ : Tertiary 

LWIRONHEYT: Nonmrrine 

250-140' 

Tmxodium (CI, Juglano IRI . IRI , T Z I C I ,  C;cltricosl- 

sporitma sp. (Rl , Aquilapollenitma .- Semoni~ua -- IRI , -. A. cza;o IRI . 
AGE : mixed forclacy-late cretaceous 

ZNVXRO?SMESTI BOnm*:ln* 

rhla ;ntarval is reprqsentsd 5y a srnq:o ample :xat ap?aars 

:o ancornpaas t?. Tmrtrary/Craraceoua boundary. TLe n;~ed 

araernblage may 4140 5. exslarned by attributing =ha crrcaccoua 

i o m a  co raworrlrrg. 
-. 

310-790' 

aquilapollenrkes aenonrcus (Rl , A. r.pnua IF], %odehouas&r - 
.pinata IF], Kwtrrprrms rp. IRI. 

ACE : ruostrrchtran 

ENVTRONKENT: lonnurinm 

tyeopodium (TI, AquAl*pollmnrter rgp. (from up-holel. 

xuatrrlrmlla oooksonr IF), A. granulafera IRI, & vrctoraanaia IRI, - 
oaontocaisina opmrculata (RI, Olrqoaphrmrrdi~~~ aulchmrrimum (11, 

Jiconodinrum aretrcum IRI , Chlamydophotella nyat iR1. 

AGE : santonisn-Campanian 

LNVXRON.WT: .*rim 

A~srrallslla cmksonr (R). Odoncochrtma opesculata (31, 

dmxaqoni:ara ehlmydata iRI , Cyclonm?hmlrum p ~ f r r ~ ~ J j ~ ~ m  (Rl -- -- 
a m :  3robablm Turonran-Conlacran 

EI:VTROUMEWT: u r  inm 

5220-6320' 

montochitinm owrculata IRl, Doflmndrmr c f .  prrr.aenals ( R I .  

Hmxaqonrfera enlamydata I n ) ,  Broouaa lamqerr (RI. Aatrocy~ta -- 
crerrcmr (R) , Crrbroperidinum udwardai (RI . 0ligorphaerrdrr;o. 
:emplox (R) , owidinrum verrucosure IRI . 

AGE: ~ ~ n o m n a r n  
~ f ? t O P W N T :  Marrne 

6320-7020' 

Montochitlna oplrculatr IR1, B r o m a  ~amqeri (R1, AaUOcy8ta 

crmtacmr (C-A) , Cribropmridinrum edvardri (a], oltqoaohserrdium - 
e x  (R) , Ovoidinivn v o r r u c o # ~  IRI , .Scriniodinrum 
eurypylum' (R-PI. 

A C f :  Albiln 

MVIRONHENT: narina 

0 l : ~ ~ h e e r ~ d i u m  sarclax LC-dl. Paroodinla caratophorr ' R I ,  - - - - . - - 
;araodinim siaenacki (dl, P3aLi?anyal;lax .patsla 'PI. - -- 
2onyaulacysta cf. mrsmnacki la), nuderonqir sfnplux Rl - -  

AGE : Nuocom+an 

ESVI.WNnE?lT: nrrtna 

8190-E9l.0' 

oliqoaphasridium conoltx (r-Cl, O o d  ntochrtina operculata :R-FI, -- -4- 

kstrocyrta cratacsa (Rl, P.raodtinlp COtatOphota IRI, -- 
PsaLigonyaulax apatela (Rl, ~ a t c d i n i u m  v~llo_sum (RI. - 
Sirmiodinrum g e  IRI. 

AGE : Latm Kunmerldqian-Vrlmgrnran 

ENVIRONILE-YT: M4rLnm 

Pareodinia coratophora IRI , ~ ~ & ~ n y a u l a x  4~$m&.a-l9l , 
SirmloCinium groasl -- (Rl . Gonyaulacysta 1 ~ r : ~ ~ ~ a -  131 +_G. 

cladophora (ill, Nfinoceracopars pelluFLda (F-41 . c=axdo&inium 
ornatum IF). 

The lowsr par: o: tam ;"torVal (below 3720  feet1 produced 

sparse palynlmor?as. although it ra horaln sssrjaed :o :=e 

oxfordian, c h ~ s  oottom sectlon prabably rncohpasses :no 

Jurraarc/Trraasrc boundari. 

?0,1S0-11,~10' 

AGE r Triassrc 

ENVIRON.WNT1 Nonmarrno 

11,140-11.32P' 

Klauaipallenrtms sp. (Rl, Lusckim?oratea an .  (Rl, Striacrtma 

rtchtmri IRI , vittatinr atriatr (RI. 
ACE : Parntan 

EHVIflONYLNT; lomarino 

11.520-14.610' 

Nuneroun rerum-Triassic and younqmr ~alynoaorpha" from up-hole. 

Prleozotc dmnaqaporma, Convolut~apora UP. lainglel, cf. 

Calunospora ap. (Rl , :4rcrhystridium SQp. IRI , ScomlscJdonts 
occur bmlow 13,700 teet. 

AGE: carwn~faroue 

DNI;ICX!mNT: shallou nurrnm deposition evidence cmlov 
13.700 faet 

14.6LO-15,32l8T.3. 

Siatomozonotrlletma c~rvrcari.~fil$ ,I:, ?~_~pa~t<;es yetuatYs 

~air.qle1, T. incrsotrrlmtea (sr.-.qlo). ; lo. In), ef. tlor~nrtms - 
sp. IRI , Densoapores (Fl . 

AGE. ~~ssrasr;9~an 

Z!W:SONMNT: Ncrunatlnm 

The frrat evrdencm for ?rxsaiaarppiae war obeewod below 1 4 . 6 2 0  

:mmc in the dlcch Imploa. 

The b t t o m  core a r  1S.111-121 fmmt produced organic rea~duea 

that wmre dark brown to black in coLOr. NO Slack opaque 

arnmralr qenctrlly on.lrved In  argillrtm rmardws umrm seen. 
A number of aporma w r e  rmcov.rmd in thrs Corm amplm that 

tndicatm a xiaaisaippian aqm at 7.0. 

AGE; antian 

E ? T v I ~ N M N T :  Marrne 



Itkillik #1 (ARCO) 
(Foraminifera) 

PoffAnINtPeM REPORT 

The followlns micropalaontological rspart i a  based on the 
axlaination a d  cheeklisting of one hundred Cnency-five 11251 

proc*srmd and pickmd forminiferal slides and one hundred 

twmnty-eivm (125) prepared thid secelona. A checklis:, an 

avunt corrm~atiob chart, and a corrmlatmd graphic log for 

the gaieozoic section arm mnclosad for your convmnrancm. 

A summary of the nicropalmonroloqy of the ftkillik River $1 
-11 is presentad below. 

This interval la pradominancly barren with a Lmw scatto-ad 

occuirsncos of rare formrnifmra and rarm Cmnoaohaera 9)p. 
rhrr intoma1 probably repre-ant6 margmal -:in0 to nonmarlne 

duwsitiorr. but it could raprmsent a marked rncrease in sodi- 

mmnt eccunulacion ratm. 

ENVIRONMSNT: Probablo MaCgrnal ?larrnc to Sonmarrnm 

790-2950' Smnonlan 
Schrader 01uff Fm. 

Phis Lnrsrval is characrmrired by ch. occurrmnce o f  C n e  ?ollou- 

tavlurmnsrs, Prambulrmiru cushmanr PLUS rare cadlolst~an 

specims. TheCe strata wmre grabably deposrtCd tn a non- 

curbid middle to oucet Naritic dopah environmmnt. The aDove 

m m n t i o ~ d  spmcimr arm indicatrvm of a Sanonian Age. 

EMIIROUnENTr Probablo Middlm to Outmr Saritic 

2990-4300' Turonran to Conircian 
Seabmm Fm. or Prince Crk. Fm. 

This iatmrval is charactarizd by a significant reduction of 

f a w a  Drought about by Either a rmgrmssion to poorer marina 

conditions or an increased seCiment accumulatron ratm rm- 

sulting in dilution of thm abovm fauna. Uue to tko poor 

naturm Of thm faunas in this rntmrval, it 14 hard to mstabliah 

it# msact age. The Princm Cremk 5711.-5aabee Fm. Wundary pro- 

M b l y  Lies within this intmmal (possrhly at 144O't4S'l. 

W r R O W m 2 N T :  Probable $*dimest diluted shsll0W 
m n r m e  to nonnurine 

Cmnomanlan to Turonian 
Ninuluk Fm.-Seabaa Fa. 

:his rnterval contams a rare Occarrmnc* of 3rachamrna 

r~thm:iordi along w i t h  ofqnhftcant occurrences of firhaone -- 
fraqmmntr and bentonrtic "?aperd Shalms. Tho paucity of 

forurnrfmra toqmthet with thm abundrece of or6anlc aacmrial 

suqqe3:l that theso strata warm deposrtd rn a basrn that was 

sediment starvmd, rmsultinq in raducznq bottam condiz~ons and 
probably 1 *low accumulation of zrgan~c rich scdulencr. Thrr 

type : l  iedinmncation ts aLmilar t3 M a t  deacr:bed 'Or tkm 

S h a h  wall n-hr of tna s-abim Fornution. 

Probable Sarly Crmcaceous (Undiif.1 
Torok h . 7  

Thin mtmrval il poorly LosaLl~fmrous md contamr w8tly 
pyritrred ~rdlolaria and mocoramur prrsms. Lithocamp. re .  g 
and "Pmbblm shale' occur near th* b a r  of rhla U r t  a d i a t m -  

ly a w v e  a larqm rogional faunal ehanqm to form. suqgestrvm of 

thm B*rrlaaian stage. Palynologrcal mv&d.nco indicacma rnat 

:Ria mtmrval fa ao oldmr than Apcian in rgm. Tnevm acraca 

arm predominantly bromish gray pyritic 4iltrtonms and -3ap.r' 

shale8 this eouplmd vich thm lack of bnthonlc foraminrfmra 

and thm PFmamncm of pyritizmd radiolaria rugqmsts that tam 

dewaitronal sit. was opmn to marine currmnrr but :hm bottom 

was oxy9.n dmticran% (roducinq) thus proving unsurcablm for 

tam eXfltencm of, or prermrvatron o f ,  forreinifmra. 

tho 4pp.r portion of thrs rnterval labcve 9191'1 conraixa such 

!oms as Caudryina tarlleurr and Conorbordms ";_" rndrcatinq a 
probable aerraasran Aqm for cneam sttata. T3e Juraasrc taun. 

:ontalna some f a r m  that have 3een publi~nad a8 5asly Jurasslc 

219. but i.? :h~s rmport the Jurauarc LU not rukd~rided siece 

thmse rar1,er published rangag derm based on mrnaaal aata and 

are probably fac1es rm1rc.d ranges. thin sandstoner occur at 

?~30-lO,OBP' (conc'd.1 

the top and at the boctom of :hi6 interval. The probable 

Berrrasran Agm of the Upper sandstone unrc indicates thac it 
may bm an agm equivalent to the RuparuR livmr Sandbtana. The 

probable Jurarsrc Aqm of the basal sendstone unlt together 

wrth ics beom saccharoidal nrturo suggest that rt could be a 
Sag River Sandrtonm mquivalant. Thm diverse hat43re of mas* 
faunas couplmd wrth the rare but rmlativaly consrscmnc OCFUF- 

rmncm of crlcareous foraminifeta auggost that :heso strata 

,48rm dmposited in rmrrtrc to upper Bathyal depths probably 

associacod wrth only mrsor pmrrods of hiqh Wrbrdlty. 

ENVIRONHENT: Iluctudtinq Hiddle Neritic to 'rppar 
Bathyal 

Tria~sac 
Shublik Fm. 

730 Trilssic Agm of chis unlt is baamd on tho tog occurrer.c* 

of Astacolur connudatus and rubslqusnt occurrences of w- 
:in4 bormalia. Paoudoqlandulrna simononanst~ and :ramants of 

c o t i  .  his unit i s  litholOqi~a1ly COaposed of b r o w  

shelly rllty mudstone with frmqumnt occurrences aL pyrlta. 

qlaucou1tm and osulcoda. 

ENIRONMNT: Probablm Middle to Outat Yecit~I: 

?mmrm-Trrarsrc 
Sadleroe3i: Fn. 

Thm fauna rauidly drops out in this unac, but there arm a?.ouqh 

faunal occurrences to suqqest lomm lnteibedded nnrlne inte:.'alr 

L n  the Sadlardchbt Fm. rs thls well. Thla unbt rs lr:\wl~j:tdi?v 

Lxnrlar to thm 1VtsllLk nmmber of th* Sadlerochit Fm. vich 

thm exception of the bottom t W  samples 111,340-11.523'1 

which contarn a nervily g1aucanLtlC sandstone suggeativs of 

thm ccnooka ?I.ob*r of rhe Srdlerochlt Pm. 

EZrVIRONNXEtT: Probable Cluctuatfnq 3argir.al nrrinu 
to Nonmarine 

Lato tliasrssippian-mddlm Pennlylvanran 
LLaburnm Croup 

Dum to thm lnconsratent nature of ditch sample data and thm 
lrmitmd availanilrty of corm data, wm havm ln certarn instancar 

incorporated information on Cnia amction irom the exmlnatlob 

of oth-r rvailablm matmrirl at no additional chargm. 

Gmnmrmlly throuqhout thm coastal area wmstvazd sf  ?be Prudhom 

Bay Stat8 81 voll. the Lirburnm Group can be divided Lnto 

three lltholoqie unlts: 1. upper Llamaronm Unit 

2 .  Dolomite 

3. Lowar Lrmy cnlt 

The upper lrrmatonm unit ra a b a t  1700 feet thick in chi5 
u*ll. It conrrsts of bryoroan-pmlmatozoan formtn~feral 

qrarnsrane and oolrtrc Lormlniferal grainston.. Faunas -3- 

dicatrvm of thm YrPdle ?ennsylvanion (Lon* 211 cccur betummn 

11.520 feet and 12.240 fast. Faunal .ndrcatrva of tbe Early 
Pmnnsylvanian (Zone 201 occur between 12,210 Lee% and i2.840 

feet. The zone 20/Zone 21 boundary war placed on :he kasra 

at a dmcrmasm rn abundance of ;Loclvalvul~na rep. and 

Eoscauberte1:a -pkonensla. The scrata bet+#een 12.840 Loot 

and 13.230 Zmmt ranqm in rqa from 20110 18 to Zone 20 (tatmst 

Yiszissrppiu? to Earlrmst Ponnlylvanianl. The upper 1-m- 

sten8 ,snit raprerents a ahallor rhoalinq shelf carbonate 

CaC1eu. 

P.e dolomito unit is about 330 fame thick 113,230-13.960'). 

This unit is poorly lo~arlifmrous and maakmd by cavrngr in 

d ~ t c h  samplms. In othmr atma* uhmrm dace. b v m  bmen obtaae4 

urthin or bracketing t h ~ s  unit, LC was found to Em tone 1: or 

Zonm 18 rn 49. lchmstmrranl. 

Thm lowor limy unit is 420  feet thick (13.360-11,980'1. ~ h m  

occurrence of coral wall denria as h ~ g h  a$ 13,650-80' In zhrs 

~ntmr-ral suqqeata that tho strata bmlon thbs depth arm Ira- 

bably Zone 16 or older in aqm [Late Hsrmecian-Larliaar 

Chestmrianl. This unrc conarsts grimarily of bryozoan- 

pa1ma:ozoan ?rckatonms m d  WaCXertonms and raprmsent. a shallow 

platfsm cyclic aequmncm. 



Upper xiasissrppran 
Eedlcatc Group 

Thrs rntsrval is character;red by a chanqm to donr>antl; rml- 

OFOW shale wlth fraguent coal occurrrlg below L 4 . 6 7 0  Cams, 

suqgeatlve of tho ~ a k ~ k r u k  ?n. Scracs between 14.450 feat and 

14,610 Cost cantaln rare evidence fgc  m Early :a Yrddle 

.rermecun age (zoca 13 or older). 

E N V ~ R O N M E : ; ~ :  Passlble inner Shelf to Sor.na~:r.R 

14,950-LJ.310' T.D. Indetarmrnatm 
Probable Leruokauk Fa. 

Thrs last snit is picked on the basis Of 4 lithologic change 

to argillitm. Tha top of the arqillita was at 15.000 :amt 

5ut the top of tho unit was  movmd up 50 faat to corncida 

with an electric log chang* at 14.950 t ~ t .  Thore Wage no 
forminifeta racovarsd from this interval. 

UNVIRONPLENT: Indoterminate 



N. Kal ikp ik  #1 
( P a l y n o l o g y  ) 

rntmduction 

A t o t a l  of 427 ramplms wmrm PrOcsSEed and analyzed f o r  

palynoloqical  aqr h t a r a i n a t i e n s .  This t o t a l  ConrLatad 

of 80 d i tch ,  3 1  l idm*~11 cot* Md 312 conventional :or* 

samples. Tho s q l a s  w e n  taken fsom the  ~ n t e f v a l  60 

t a r t  t o  thm t o t a l  depth of 1393 fea t .  

Included i n  t h l a  report ~ r m  two 121 d L s t r i b u t ~ o n  char t s  

t l l u a r r r t i n q  tha  palynomwh rocovoriea. 

S u m d r y  of  Raaults 

Alterbla r c m l n r t r  IC-A). Chatan j ie l la  s?p. IAl. Lacmla: -- - 
d ~ n i u a  rpp. Ir-cl. exocnorphamridrua ~rt : lum [ R I .  -- -- 

Oapntochi t in~  OpreuLata LA1 , Tri thyrodinry .  ruspactwm 

(R-C) , Spongodiniu dr l i t i ansm lR1 . 
AW: L8.m CTOT~CUOU. ISdntoni~ICmpanranl  

P-Ml4 

eatYIU0UMENTi -rim* 

Tho dinacyrt  count drop. s i g n i f i c m t l y  throuqh t h i s  Lntmr- 

val. M a t  of  cm mpocioa reen Ln the rw.n m t e r v a l  ascur 

Kt: W t o  CreLdc.~u* Lpoomibla 
ITuronian-?ConiacianI P-Us 

P r V I m u w m t  Mrgrna l  Marina 

.nu dmcraasm i n  dinecyst  abuadacm i a  char rc tmr ia t ic  of thm 

~ n t a r v a l s  aaalgnmd qumstronably LO t h ~  conmcaan md Turon- 

iUI a F s  i n  t h r  a r r r  of  thm Alaska W s t h  rlopcl- 

1280-2390' 

VitxmrspOsi+ms p8Llidus (Ill, Gla ichmei idr ta~  smnonicus 

[*-A], *.qurtrir.drtoa s p i n ~ l o s u ?  IRI . 
OdonLOehitina opmrsulata (R-Fl, P a l r . o ~ m t i d r n l r u  crotacaun 

I R K )  , 0 1 i q o m p b ~ r i d i w  a n t h o p h a r ~  ( R )  . 
X81uaaW cars t io idaa  1% rporLaicJ. C r r b r o p a r ~ d i n + ~  

. d w u d . i  I*?). --- 
St: l a t o  CrmtacmOu (pmbrblm Canounrml  

P-N67 

The continuoru eceurrmnco of  C_. edwrrdar is tho a r i n  c r i -  

u r i o n  SOL tmntativoly p l rc iny  t h r s  Lntmrval i n  cha Ceno- 

m&ti.n, Thm pr inc ipa l  a r x m r ,  PnuQocaratiul., w+d to 
distinguish thm C m m w i m  i n  chi* drma wu not rncount*tad 

u a t i l  halar. 

2390-2170' 

~ h m  d i m c y s t  ~ H L D l a q a  i s  rami l r r  t o  the a\n rn te rva i  

rich t h m  addi t ion  of -Fpu&cmratrum c t .  d r t w . .  

AGE: Lato C H L ~ C W W  ( C a n a m i m l  P-W6 

I m ' I ~ >  mrlm 

2570-S876'7C 

Vndift*rmntiatod bL8accataa IC-Al , V J r m ~ s p o r r t ~ ~  p r l l r d  19 

( R ,  sparad is ) ,  Glaichmn~i41t.s  smnooieus (R, aporadicl .  

Tri loboaporitas rpp. I R, sporadrc) . --- -.--- 

hcU : Early Cretaceous IM~ddlm-Lata Alb~anl  
P-n17 

Thm baa0 of  chrs rntmrval mnurnr unclaar bur war placed 

a t  tho loumat occurrence of  3. ymgtitum. r Mrddls t o  ~ a t m  

Albran sp.ctsa,  I n  th r  con r m p l a s  Ire. t iquse 21. HOW- 

aver. s. vastitum ram rafavarmd from r s i d a u a l l  core rampla 

a t  6207 fmot and In drcch samples dwm t o  69IO faac. Pre- 

s w b l y  thasa l a t t e r  occurrancms ?so duo t o  d a r r v a t ~ o n  from 

uphotm and mud cantamlnrtron. 

3876-6990' 

Odontachrtrna op.rculata IR-CI, O L r g o m D h a e ~ ~ ~  c5mpl-x 

la-A) , ?~Jpm~oop~tid~nrum ~setafe-9 (R-CI , C ~ l b ~ o p r ~ r . m ~ f l  

adwardsr In, rporadrcl , Gardodi* t~abcculo:fl  LR, sporr- -- 
die) . Batroladinrwa ] a z i  Lnl . Pssudocmraciua r z % ~  131 

AGE I Early Crmtacauus L~pcran-Early 
Alaian) P-nLO 

ectvtR0NIlENT1 nrrrna 

Oliqorphaeridium coqmg& Ic-Al, Odont?cnLtLna opexcutata 

(r-A), P a l a a o p m r i d ~  Srmtacmum (F-A). Cardodinium -*- 
c u k n  (P-Al, ?atioladLnrum j s q a u  (R-7). 

AGE t Early Cretacmous l p o r 4 ~ D l r  Yeocollanl 
P-MI97 

SNVIRON~ENT: Yerma 

Thm highly o r q m r c  sha le  with a p r o l i f i c  d i w f y s t  assmm- 

blaqa i 8  chrractmrimcic 01 +hm W.wo4an saction.  Thrs 

aasrm8Lbgm. however, Ircka thm a q ~  ~ l 8 t f i c t l v m  markor? and. 
tlmrafar*, is tan t8 t iva ly  g i w  a MOOComim aqm. 

7047-71411?C 

Oligo~phaotldium c-mm&m? (tnlek-wall  variety1 IF-AI . G e -  e trb.culosun  IF-A), Hystrichorpha4tidlum cooksonam 

(F-Al . Pdrmodixtia caratophora IRI , Ipqbmn&anri p&c&ssn+o 
1R-C). 8a t lo l rd in iun  pmllifmrue LR-CI. Donyaulacyu~a 

rmrratr  IR-C), Hudmronqia app. IF-AI, P~~onodinbum a1aakam.a 

IR-PI . Dimidiadinium uncinatum (R-A) . 
ACS I Early Crmtacoous (Haocomianl P--9 

LuVtROwkWTl Marie0 

Thm n u u m u o  Hwcc~pran nrrkmr J p c i * r  in  thas  1bfOrv41 placma 

tho aqe a t  n ru tmr iv ian-Brr rdan .  

Thm base of tni* mtmrvdl (en* Juramsrc/Cretaceous bounddry) 

is  qumationod h a c a u a  it should possrbly D. locatmd a t  7137 

(mat. s&q14 7136 in  Coro t 9  rmprmmmntl tha bas* o f  thm 

contLnwua Crmtaemus rrq1.a. Sample 7141 In Corm $10 co- 

ptmarnta rhm top of  cho eoncrnuous J u r a s s i c  samplmo. Thr 

rgma Ln t h i l  prnblmm rnt.Ft8l arm glvon b l o w .  

Cora In 7136' - Crmucearu 

Cora a9 7136' C X * ~ C + D U O  

7137' 

" 7140 

C o n  110 7140' = Cr~cacnoum . 7141' - Jurassic 

t t  i s  probable t l u c  -is contusion Am duo t o  r samplrnq 

mrror i n  W corms. bu t  it corrld pns*lbLy bm cM rma1 rocX 

mquanc* i n  t h i s  rntosval. whacmvmr tha reruleas. Chis -n- 

tmrval r s  only ti- ($1 £*.c thrck and re ru ins  rarhmr in- 

a i q n r f i u n t .  

7141-739S1C T.O. 

Gonysulrcysta clrdophOl4 LR-A). Smnoceratopa pmlluczda 

IP-A) . P a s ~ d i n i r  spp. LR-CI , $ismhodiaAum q r o . . i  IR-C) , 
?Gonyrulao/ma rp. IRI , Wala e f .  u o l l a r r s  (a-FI . 

AGE: Late J u r a s s i c  (Oxfordim) P*n22 

t N v l W U U T x  a a r i n r  



A t o t a l  o f  25 corm r a m l e a  were proceasmd urd axaminad 

f a r  pa lyno logrca l  aga determinationm. These samplas rc-  

gfmaent two (21 r m s ~ l l n g r  o f  .?he rmpeatsd J u r a s s i c /  

Cratacroua Laundarq i n  th. aubjmct wmll. The r e s u l t s  

a r e  s n w n  on t h e  encloacd rpmcrer d i s t r i b u t i o n  c h a r t .  

Th i s  s tudy  producmd e s s e n t i a l l y  che r m  r o a u l t s  a s  n- 
por ted  i n  the  i n i t i a l  r epor t .  The more d o r a i l e d  s m p l -  

inq  he re in  r h a s  -re mixcur8 o f  J u r a s s i c  s p s c i e r  OCfar- 

r i n g  wi th  N.ocoeia4 t o m ;  hovevet, Chis v a r  a l s o  seen.  

t o  a lmsrmr o x r s n t ,  i n  thm m r t i a l  ew4mnatrono. The 

mixing i s  a a o w d  t o  b. duo t o  r swork~nq  o f  J u r a s s i c  

rocks i n t o  t n e  Nmocoliul amction. The rearon f o r  t h e  

repeated rV.-mrm r t r a c a  s t i l l  ramarn6 M Unaatt led 
quas t ion  a t  t h i s  ti-. 

Sl.MNXW OF PALYNOMGY PXVISIONS 

Late Cre taceous ,  San ton ian-Cmpan ian  (P-Ul4l. 

Late  Cre taceoua ,  7Turonian-7Coniacian IP-Ul51. 

U t e  Cre taceous ,  p o s s i b l e  Cenomanian IF-n1611. 

Late  Cre taceous ,  Ccnomanian IP-HIS). 

Ea r ly  Cre taceous ,  Uiddle-Lata A l b i a s  (P-M17l. 

Ea r ly  Cre taceous ,  Ap t i an -Ear ly  Alb lan  IP-MIB). 

Ear ly  Cre taceoua ,  p o r s i b l s  Ncocomian IP-MlBal. 

e a r l y  c r e t a c e o u s .  Neocomian (P-n19). 

T.D. t o t e  J u r a s s i c .  Oxford ian  IP-t4221. 

N .  Kalikpik #1 
(Foraminifera) 

eneloaad you w i l l  f i n d  a 1- w 100' f auna l  d i s t r i b u t i o n  

109 and four  t a m 1  check1Is t a  on Ch. K a l i k p ~ k  #1 1611. 

Thm ~OnCLuaiona prmrmnted i n  t b ~ a  n p o r r  arm based on tho  

proc*rslng, picking and e w r u t r o n  o f  -41 d r t ~ h  ramp1.s. 

r iesnral ly c w p o s i t e d  on 30 to 4 0  Coat incmrvals ,  25 s r  i- 

wel l  c o r e  1am~la8 ,  and 112 c o n n n r r o n r l  c o r e  ruuples .  

R)e.a s.lp1.s rmprmmant fne  lntmrval  80 :eat t o  7195 Leer 

( t o t a l  d r p t a r .  A qanmralrzed sgm .'lu~url of cnm wl l  rq 

providmd bmlow. 

CeMrPIIaera s p ~ . .  Sponguruo spp.. S e t h d c y r t r r  SP.. -- 
sp. ,  Theocorya SQ.. D ic tyon i t r a  rpp., D. mul t i cosca ta .  

;pangodiscus rpp., -mopalodicZyw rp. .  ??onqnscaurur rp., 

S t y l o s w n g r a  sp.. and Xiphomphacra sp. 

me above u m m ~ l r g .  is c h a r 8 c t m r i s t i c  of t h e  $..a=ni~ 

S a l u w r  BIuLK F e m a t i ~ ~ .  Faunas obtr in-d throughout 

a s  i n t e r v a i  am i n d i c a t r w  of  o s c i l l a t i n g  mlddlm n e r r t r c  

t o  uppor ba thya l  Inon-turbid) d e p r i t l o n .  

AGE: Late  Crecaceoua 
senonia,  IF-41 

~ N V I R O N ~ ~ ~ ~ :  n i d d l e  ~ s r i t i c  t o  u p v r  matnyal 
(non-turbrd)  

1100-1340' 

Th i s  intmrval  1s c h a r a c t a r i z e d  by a l a r g .  r educ t ion  m 
fauna. and no nmu occurrmnces. I t  probably CmpreSenEs a 

non-marina o r  marginal  marine incertongua ~LuluvaX equrvd- 

I s n r l l .  Tho aqe r s  sp read  An t h i s  rapDrt  a rbce  t h a  f a a A  

is i n s u t t l c i m n t  t o  a l l o u  f o r  a ~ r e c i s e  aqm dmtmrmination. 

AGE: Late CretJCeOu~ 
Turonran t o  Conrrcian (P-5 t o  F-61 

E t i v I m N m T ~  NOlMlrina t o  I l a lg ina l  n r r in*  

eased on occutrmncms oL P s c u d o c l a w l i n ~  and A=- 

bulimma - a t  1340 f e e t .  and zonodrscua , r c  L910 f e e t  

t h i s  u n i t  Is conr r&rad  t o  Po Turonran t o  Conrmcian (F-6) 

i n  aqm. These s t r a t a  probably r ep resen t  i n n e r  t o  middla 

nmtl tac d m ~ o r r t r o n .  

AGE r LAC* Crotucaaus 
Tuxonran t o  Coaidcian (F-6) 

LNVIRONMZNT: Inner  ta Mlddls : lerrarc 

2030-2440' 

Thm upper p o r t i o n  o l  t h i s  i n t e r v a l  c o n t a i n s  Zonodiscum A ,  

2. 8, and Gludryina rrmnenais. The b a s a l  po r t ron  contains 

Trechamminn mrnwata r i .  T_. rucnmrfordi ,  aad F l a h l l a m i n a  

chapmani. Thase oczur rcncss  ruqgar r  a Canoaani&n t o  Turo- 

n l u r  age f o r  t h s s e  s t r a t a .  wh i l e  thmrt  r t r r t a  arm bmnto- 

n l t i c ,  o rganrc  r i c h  and conra in  fraquenr Li8hhonr fragment., 

thmy a r e  aand ia r  t h r n  t y p i c a l  ' f i s h m n a  a h r l e " .  

AQ I h t m  cretac*ous 
Cenoavnian to Turonian IF-771 

IWIRON~UT;  ProbaDLo N e r i t r c  (Open masf~lel  

Thrs fauna contarn*: Saccamrna  l a t h r a m ,  Troenh!.lina z- 
watmri, I. m u r f a q m n s i s ,  t,+ ~uthcxfOZdi .  Hippocroprna w- 
w, Caudryina e t .  -, and p y r i t i t e d  Canoapnlrra  i,~. 

r h r s  asmocrat ion r p p a r s  to b. a t r a n a i 0 l  n a l  fauna vhic.? 

Could M e r t h e r  Albran ar Con0Uni.n i n  age. These sc racd  

probably ropreaan t  curbrd rnner  t o  mlddlm n m r i t i c  d r p c s i t i o n .  

l i n k i .  Trochamrna r o r n u a t ~ r i .  ;. mcmurrayenr~r ,  T. w- - 
-, V ~ r n e s r l i n o i d s s  b o r e a l i s .  ~ o c u L i C a r  f r a m n c i r -  

U n t r c u l i n 8  t a p a q o ~ k m s i s .  V ~ l w l i n a e i a  loatrcrlm%, * 
r o t a l i a  alamkmnais, M i l i m e a  Mnatobenr&s.  q. avu. . rnrrs ,  

M n t a l r r u 7  dmttererei, vaginulana cf .  b c h i r .  A?r+acolur -- 
p r i s t r i a t u ,  Pa l l amorph in*  ruckmrae. PsamlnopmLta 

e, S a r f m n a r i a  proyectura and 8aWlyrluaon a m n g  

o t h x m ,  c n a r ~ ~ c e c i z ~  mesm s t r a t a .  The &vv a r s o c i a r  ? 

is t y p r c a l  of th. Vemeui l lno idea  bormalrs  f auna l  rone and 

is n i u l a  t a  wu Albran age (P-91. The e a v i r o m n t r  rm- 

p r e s a n t d  by t h e s e  d i w r s m  araeWLagms worm probably auddlm 

t o  o u t e r  n a r i t i c  a s s o c i a t e d  wi th  rmla t rve ly  c l e a t  (no*- 
turbid1 W8ters. 

AGLGL I Ear ly  CttFICWW 
n i d d l e  w urm mian IF-9) 

etrvIEsWmUTr n idd lo  te oucer  Nmrrcrc 
( c l ea rwa te r1  

inqt  Bat l l r r ienoa m. Lent i cu l ina  topaqonrkes.&s. 'm- 
l i ~ i d m s  b o r e a l i s ,  M n t a l m l ?  de t t e r rmni ,  r u r y c M r l o r t o a .  ---- 
grandsturdebuls .  m b a c u L i t e s  f r aunan ta r rua ,  A. uenonahae. 

Pa-nopelra bowaherr. GloborotaLrtes  ~ l a s k m r u r s ,  T 4 x t u l a r ~ a  

FOpaqOtUUmnOir, W i s c u 4  r o c a 1 1 r ~ u s .  T x o c h ~ n o t d e s  spp.. 

n i l i m n a  m n r t o b a n a i s ,  Haploonragmrites topaqorukensas. r.. 
cf. axcavsta .  and Cmnosphaera spp. ( p y r l t i z q l l  . Thm abov. 

fauna i n d i c a t e s  a La te  Aptian t o  Early A l b i m  I?-101 rqe.  

The anvlronmants r ep ro ren ted  by the;= nrrderately d i v e r s e  



assmmhlaqms mrm probably sorawhat outbid immr t o  mi<dla 

nmrit ic depth* ur th  shor t  periods of l a s a e r  tmrbrdity 

ACE : Early Crut3ccour 
Late Apt im m Early Albian ( F - l o )  

ENVIRONUXUT: Innnr t o  Mrddl. NbrltLc 
( f luc tua t ing  t u r b i d i t y )  

5180-6970' 

A pyr l t i zed  rad io la r lan  fauna charact*rxraa theme s t r a t a  

toqmthmr with ram OECUrrencem Of aqglutinatmd and calca- 

f*ou* toraminiiura. P y r i t i r c d  r a d l o l a r i a  of  the f o l l o v ~ n q  

gmrura occur: Cesorghaora spp.. Spongodiscus sp.. m- 
npp., D l c ~ f o m i t r a  spp., Smthocyrtir? rp. ,  and w- 
sp. Lbthocarape H Cops Ocar t l ~ u  basm of t h i s  un i t  a t  

6862 fmmt. According t o  musay (19701 t n i s  ronm of pyrrtizmd 

r a d i o l a r i a  8aparates the  Vernmuilinoidos borea l i s  zonm from 

thm Caudrylna t * i l l e u t i  tone. -4 r s  ptOb&ly Aptran t o  

Early Albim i n  aqm. Wm faml t h a t  lt i 8  ptobataly Aptran m 
ag*, DUL our &La r s  t e n t a t i v e  a t  t h i s  ti-. D u e  co rh. 

prnsmrvrcion o f  ch is  fauna. a l l  that c m  b. s a i d  &uc thm 

mnvir-ot o f  depouitron is thac r t  w u  -in* and bpr to 
ccmanrc currmntr. Thsab s t r a t a  m y  cupsesmnt dosp our-.,r 

I b . 1 ~  companaation depth1 basal  slop. b p o s x t s .  7his rs 1 

posmrbrlrty srncm calcat*ous f o r u a m i f e r a  arm very scarce rr 

t h r r  intmrval and could reprmaent caved rpncimns wnmn t h y  

do O C F U ~ .  

AGE; Early Crmtacwur 
Apcian IF-lll 

EuVSRON?tEN?: Open Yarrnn 

Occurrenms of a u d r r r n a  t a l l l b u r i ,  Cloaospirulla 9, @&- 

Mculf tan mzrctur. A* roophacoides, T r o c h a i n a  squruwta, 

I. cf .  sablmi. T .  cf.  inatowmsis.  T. c f .  cannmqenais, 

Miscum mrckenziensis. Thuraminoidaa sevcaqonal~s ,  %- 
l o p h r a m i d o a  d u o f l a t i s ,  Conorboidee c f .  hofkmrl. u- 
s r rph ina  i, Prsmbulmqna , Prondicularra c u s W n r .  L m -  
t u b  m, Voginullna c f .   roce era. c i t n a r i n a  c f .  w, - 
C. cf .  w m i n a t a ,  Quinquoloculina 2. Gavwlrnella c f .  e- 
3 and Lenticulih8 ouachmnsrs aumnq o thers .  mdrcatm a 

roocowan 1?-12 t o  P-131 w e  f o r  thmsm s t r a t a .  Ssvaral  Forms 

wrth a grea t  M a 1  of a f f i n i t y  f o r  Europnm Nmocoauon rpocica 

o e u r  i n  chmsm s t r a t a  f o r  m a  f i r a t  t r m .  This i n  proD1Dly 

due t o  the sa tura t ion  s a w l i n g  provided by the on* foo t  con- 

vmntional core r8mpJ.e intmrvala. Common t o  abundant rounded 

fromtmd quartz f loatmrs 4180 dor i lu ta  t h i s  mtmrval. *.pa- 

c i a l l y  In t h e  corm samplms. Tha abundancm and d i v e r s i t y  of 

t h U e  11sam0laqms suqqoat. a cl.*arwmtmr middm nOri t ip  t o  

u p p r  bathyal  &po.itional mnvimnmnt. The bas* of  t h r r  

intmrval is not clmar a t  t h r  ti-. I t  probably Irma L n  

Corm $9 a t  7137 fmmt, bu t  it could twlonq a t  7141 fmmt in  

Core 410. Thrs problem w i l l  bm thm suh]mct oL a futurm ad- 

&Mum a t  such oimr as Corms 4 9  and l l d  h a w  bmmn rm-oxdned. 

AGE I Early Crbfacwus 
u.os&an IF- la  to  F-131 

mvII(Ot4IUWT: Riddlm Nb..&xc to  Cppmr nachyal 
(elbarvacmr) 

71371-7395' 

M OxLordirn (I-16) aqm is i n d i c a u d  f a r  ch i8  intmrval 

be.-d on thm f o l l w i n q  4mamrblarj.r ~ b a c u l i t m s  a1ask.n- *. Amtacolus dubiw. 4. pdiaauU. h n t i c u l i n a  w, t. 
g U U u u d t i ,  H4rpinulinoDsia D h r d t a s .  saracmnaria =- 

mm-tU., C. w, VaqhUlina ~ h e r b o m l ,  Coastwidma 

ct .  hofkeri. Tmxtularia armplmcta. Prondicularla l r u t r a t a ,  

.ad Osnthalmldiua e . raka tCII .*~nai~ .  Once a9854 fll* rhun- 
dmca md d i v a r r i t y  of t h u m  ass.lblaqms auqqmsts 4 clmar- 

w4t.r middlm nmrlt ic t o  u p p r  h t h y m l  dmpomitional onvima- 

oanr. 

N. Kalrkprk I 1  
Smc. 3 .  13N/ZW, U.B.H. 
North Slope, Alaska 

Enclosed you w ~ l l  f ing  t w o  f awa l  CheekliRtrr ~ l l u ~ c r a c l n q  

th* r e s u i t s  of two abgaratm rmsmplings of Corms 9 and L O ,  

and a sinqlm r m r w l i n g  of Cote 8. I t  i a  our u n d o c s t ~ d -  

inq that rerampling r L  reproasnta nu tbr ia l  from Carms 9 and 

10 rmpoaited in  Anchoraga, and rmampling 62  rmprmsmnts 

nr tmr ia l  t ~ o m  Cor*a 8, 9 and 10 rapositnd a t  rronlo Park.  

A eam@14 by rampla 4qr l i s c i n g  and svnmary of thm m a u l t r  

of  tho  oxamination and in ta rpro ta t ion  of thosm 25 samples 

r s  p r m s o n t ~  b o l w .  

oxfordlan (mixmd u r t h  Neoconzanl 

Oxfordian (mixed ~ t c n  Nbocomrm) 

ox fordian 

Oxfordlan- 

tnde t*mina te  

Probable Oxfordran 

or ford ian  

o x t o r d i m  

~ o s s b l e  NeoCQmian (with rurork*d 
Oxf otdLan) 

Oxfordian 

OX Eordim 

oxfordran 

Oxbordzm 

axford im 

Oxfordlan 

Owiordran 

O r  fordran 

Oxfordran 

indmtmrmznatm 

Pomsrblm Yoo~amim 

oxfordian 

Oxfordran 

3xfordian 

AGE I h t m  Juraaa ie  
OXLOTUUI (r-161 

E I N i R O t J ~ :  Middlm Nmritic to Upper Ia thya l  
(c lmwatmrl  
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4110-6890' 

A pyritrxed r a d r o l a r r m  fauna characcer i res  those r t r a t a  

Wgmthcr with ra re  occurrmncm3 >f agplucinated and calc4- 

raoum Loraarnifera. p/r i t izmd r a d i o l a r i a  of thm following 

g m ~ r a  occur: Cenoaenaera rpp.. Sponqoaircur spp., ~ l t h c -  - 
Spp., and Dicryomitra spp. Lithocmpm 5 tops ]use 

hlw tho  harm of t h i s  un i t  a t  6890 fmot. According to 

-my 11970) t h r r  ronm of pyr r t izad  tad lo la r id  aopasates 

thm Vmrnmuilinordms bormalis zone from tho Gaudrvtna &- 
lmuri tone, and ia  proaably w t i m  t o  Early N b r ~  i n  age. - 
Ue foe3 t h a t  It I s  pmbahly Aptian i n  rqm, b u t  Out da ta  i s  

tentativm a t  t h i s  traw. Dum t o  the QraneTvation of L-is 

Cauua, a l l  Chat can be $did about thm environmnt of dspo- 

s i t i o n  is thar  it war aurrn. m d  open to  oceutic N r i a n r r .  

ACE t Early crmtacnuua 
Aptivl  (P-11) 

PNVtRONXCNT: Open Ndrinc 

Occurrences of Caudrvtna t r i l l m u r r .  g. tappanaa. w- 
a ~ i r m l l a  5, 5. -. Imnwrbaculrtes erecrua,  arsnacaorrt 

rpp. ( la rge .  coaraal . Trochamlna Iqr;baasta, r. Con?c;mri.ita, 

T. c f .  -=, Gud-yrne l la  i r r e p u l a r i s .  Glomosprra 

subarctica.  Paeudobolrvina 4p.. nacrlophragw~ider duo..ac~a. 

H .  corona,, 5. r n t l a t r q r a n d ~ ~ .  Cannrbordev c f .  umiatonr ... - -  
?rambul~alno I. Sarrcsnarra grandstdndenrls, L ~ t u o c J b a  

ya l lup i .  GloLulxna aramrca. ~urnquelosu l ina  2. and -- 
l i n a  sp. ( ra r red  ruturea1 m n q  othmrs, indicacr 8 H~ocoh~sn - 
(F-12 t o  P-131 age fof thosm s t r a t a .  Comon t o  AuuMMt 

rounded froatad qvnrtz Lloatmrs a l s o  Pednatm t h i s  incsr-  

v8l. Tfu top of tho PeOfOUan intmrval I s  plac8d a t  6890 

t o  6930 t w o  i n  d i tch  swims. bur r r d e u l l l  corms from 

6900 Loot t o  6912 tmet ind ica te  chat  thm contact  m y  1x0 

somawhmrm botvcen the.. two s-lmo. Thi l  uould nukm 

smnmm inanehich a s  ~~c..oempm 5 usually tops i n  tho basal  

F-11 bod.. Thm abundancm and d i v e r s i t y  of thcro araelP 

b1lg.a ruggmsts a clmarwater middlm to  ou te r  n a c r t i ~  dem- 

ME 1 Early Crmtsceous 
N ~ l c ~ p i a n  (P-12 to r-131 

mvxRONne%T~ Hiddla w Outer Nmritic 
( c ~ ~ a r w a t e r )  

B a d  on occurrences of Gludryina w. TrOCn8mln* 2- 
stowensis, r. w. 2. sp. l r m l l ,  plum-convmxl . T.  cf.  

c a ~ i n q m n s r s .  H a p l o p h r a ~ i d a s  w. ~ b a c u l i t e a  &- 
-, and Inuola t ln r  a rb~ . ,  it r r  d rLf iFul t  C o  t a l l  

whether t h i s  i n t m n a l  r s  Latost  Jusa.aic (Trthonsan) o r  

ear l imst  Cretacmous 1sorrIasianl  rn aqm. Thm donSnrcion 

of  t h r s  al6emolaqm by agglu tmated  foramin~fmra ruqgmsta 

a tu rb id  nmrrtrc dspovrtronal  sit*. 

AGE : mtmst  ~ u r a m ~ i c  w ear l imst  Crmtaccow 
IF-14 to F-151 

ENVIRONMM: N m r i t r ~  
I turbrdl  

1330-745n' 

Thrm very t h i n  inemma1 appar .  to M TItaontuI (P-151 

M u d  on the  prmsence of:  GaudryLnm ar l lmrr .  2. 1m:tinq- 

s, H a P 1 O p h r a ~ l d . s  w, TrOCII8ana CMnInqULsIs. 

T. sablmr. T_. topaqoruxmnars. Glommpirmlla 8, Globulin8 

toprqowmnsrs .  and Conorboidma cf.  w. Ihosm s t r a t a  

wrm probably dmf4slt.d rn rnnmr to  -1010 a o r ~ t ~ c  depths 

8.uociat.d v l t h  varfrnq m u h u  of tu rb id i ty .  

AGE : Lacm JuraCSiC 
TithOniur IF-15) 

lu rqrnul ina  pt.la.. 4. c f .  b.rauuist1,  Suacmnarla oxfordrm8. 

rrondicularra lus t raca ,  Coquttullna Ira-sic., Vaqrnulinr 

cu+v., Gaudryina t a r l l s u r t .  Hap1ophraqimrd.s CMub. -is- 

armplmcta. Trochamrnl crnnanqmnsis, x. m, T. sab le r ,  

wd T. to~rq0rukens1s  indicatm t!!at thane s c r a r r  arm pro- 
bably pn-Tichonrdn aqe. The 1-k of s o m  of the oxfordran 

ZO- found in  the undarlyrnq i n t e r v a l  suqgmst t h a t  tSra 

aar.rbldgm could oe 15 young a s  K r ~ r l d g i a l l  An auu. Thsss 

s t r a t a  wrm probably daporrtrd l n  mrddla nmrrtae to  upwr  

bathy8i w8tar dmpcns. 

AGE : Lare J u r a s s i c  
Sxfordian to  K m r r d q r a n  (F - iO;  

PwIRCNMENT: !4rddlo Nmrltac t o  Upper arG%yal 

Saraccnarra toQagofukensr5, aarqinullnopaia phraqmitea, 

Crtharina f a l l a x ,  C. c f .  i n a a q u i s t r r r t ~ ,  Llnqulina c f .  -- 
hr thra ,  Trochunrprnr rostovrmvl, T. ap. Lrlenll, high s p ~ r e d l ,  - 
Lenticulina quanstodti ,  Astacolus pedracus, b c a l l i o p s r a ,  

M n t r l l n a  c f .  mctrdra. D. t e n u r s t r r a t a ,  Vaqrnulana $.e&- 

borni. Lnvolutrna cteradosuird,  EoqutFulina mate*gia, a d  
Nodnsarla cF. sphrnqothalma, among olhaxr,  ind ica te  an 
Oxfordaan (F-161 age. The abwi a t  8nd dlvmrsm asaunblagea 

aasociatmd with these s t r a t a  wuqgmsr an outmr n e r i t r c  to  

bathyal c l m a n a t s r  mnvironmnt of depouition. 

AGE I Lato Juraas ic  
Oxfordian (r-161 

ENVIRON.YEBTt Outer ?Imritic t o  BathYa1 
I ~ l e a r v a t a r l  

Theam s t r a r a  a re  conrrdered Early w Kiddle J u r a s s i c  440 

basmd on occurrence* o f  Mmnhaculitmr vmeumtd. T t r p l a l i a  

mp., Aataeolua dra iua ,  Lmnticulina brcortat:, E. ct. 
d'ornlqny, sodasaria satulosa.  Y. w, 5. -, g. 
Qrrhos twcha .  Reophax dens.. and frequent t o  abundant 

pyrrtrzmd radro1ar;r'of the genera Cmnosphaora spp., -- 
n- rpp., $onqodrsCur rgp., Li+hocampo rgp.. C',rtocaos* 

sp., K h o p a l a s t r ~  JPP.. m d  Paculrbracshrw 8. The abun- 

dancm of r a d i o l r r ~ a  sugqmst open mar&ne condrtrons. The 

deposrtronal  environment for  th0.a rocks vas p r ~  ably 
uddl .  nmrrtic t o  as dosp a s  upper bathyal. 

AGE t Early t o  *iddla JWalShC 
(r-11 co F-181 

EWIRONHCNTi Probable Middle H e t i t l c  t o  
upp-r Bat:; ~1 
(own a r r n m l  

9330-9100' 

I t  van necessary to  spread the ago of chis I n t e t v a l  a i a c e  

r t  contains a nixed ra$mu&laqe. A fauna aimalar to  thu 

o w r l y i n g  i n t e r v a l  occura harem,  along with qumstionlblm 

r e w r k u l  Tti4U.i~ IF-191 forms. occurrences a t  Astacolus 

cf .  gomudatua and NOdosarad cf .  r.Fin. auqqast a ~ r r a s s i e  

(F-19) a*. but  thc rntmrval r1  lacking r complete r-19 

uaemblagm. Theaa s t r a t a  prob8bly rmprmsant lnnmr t o  mrjdlm 

n a r r t r c  dmposr tron. 

AGE t Trraas ic  t o  GLCLy JULIlSIC 
(F-18 ro F-19) 

ENVIRONMENT: Probable Innmr ta Middle Nor i t i c  

h t a c o l u s  Fonnudbtus, Modesar.4 shubllkenals.  Pi. l a r rnr .  

Lrngulina borea l i s .  Pamudoglmdulrna aunpaonensrr. =- 
chammzna he l rc ta ,  and .- f r e m n t s  occur chtouqnour 

chesm h d s .  Thesm faunas appear t o  rmp.,smnt opmn marrim 

mrddle nmrrtrc ~ondLcrons,  4 d i s t r n c t r ~ e  dark brown t o  

bLacR c8lcareous pebbly sandston* sisulrt to Wac dmscrrbmd 

by Tapprn t19:1, pp. 5--1 tram the basdl  25 t o  50 Lmat of 

t M  S h a l l k  W. in  thm Sadlmmchit R i M r  R49ion topa 4% 

9800 to 9910 fsmr rn t h r s  vmll. 

AGE r T*i8l*iC 
IF-191 

LYVIRoNmT:  Mrddlm NIri trC 
t o p *  m r % n w  

A poor fauaa consrrtrnq of m b a c u l i t m m  rpp., &. rp. 

( m u l l .  b.11-8h.p.d zhamneral, Tolypamniru g l r r w a a .  

Psoudoglandulina e. Nodosarra l i r a w l l a ,  M i r e u s  

p ,  and pyririrmd r a d r o l r r i r  occurs +hrouqh m a t  of t h i s  

i e torva l .  Thls asammblagm r s  i n d i c a t i w  of Zenulr r-10, 

and ra  probably s t r l l  Tr raas rc  rn 8 9 .  A ILthoLoqrc chanqa 

t o  g lawon+f ic  q u 4 r t z i t ~ c  *md.tono a t  10.980 t n  L1.110 

f w c  (11.031' Cora) ruggmsts tha t  w arm pmMbLy i n  tno 

Perwan echoaka P o m t r o n  a t  t h a t  mine .  T h  top of rhrs  

vnlt is placmd on thm baara of Ulo F-20 tauid,  .nd thm bum 

of th. atoramuntronod Sasal  Shuklik Lh. p.bbly sandstune. 

Wm r t ~ ~ q b i t m  t h a t  the s t r a t a  arsociatmd w ~ t h  tho u g p r m m t  

400 r n t  of chrs Lncemal arm not t y p r c U  5adLofochit Fm., 

and L C  i s  p-asmrble t h a t  thm F-10 Faun910 m y  clrmb rnto the 

9hubllk Pm. so f a r  w e  nave only obsmrvmd u.rs b o u m d ~  i n  
d i t c h  sanplma unarm L; rppmarm t h a t  tha F-20 saunulm r- 

relrlrscted t o  the  Sadlarochlt  Group. These s t r a t a  prohabLy 

rmprevent nonmarlne -.o rnnet nmrit lf  dmpasrtron. 



9970-11.130' ( con ' t .  l 

XE: Pmrmo-Triassic 
(F-20 1 

ENVIRONNNTz Nowur ine  t o  Inner  x e r r c l c  

11,130-12.594' T.D. 

G.n.rally tntaugMur tn. Slop* r f e a .  Lha :iabuFile 

Group can be d iv ided  i n t o  t n r e e  l i r h o l o g i c  un l t s :  

I. Upper timestonm Unrt 

2. Dolomrtm Un&t 

3. Low* Limy Unit  
T t u  upper Limescon. Unit  i a  l a b # +  Znsc t n i ~ k .  and appaara 

t o  be the  only unr t  penmrrated r n  r h r s  -11. 

Grams tones  and packstoner  barween 11.130 Poet a d  11,600 

f a e t  arm c iu racza r i t ac t  by nodQ*ari id$,  co~ilu.pir ids ,  POT- 

cmllanmaus spp.. ProconodosarJr sp. .  and very t a r n  prlro- 
a p l y r r n a  rp. These rpocres  rndrcatm t h a t  tnosm b.ds arm 

e a r l y  ?e r ru rn  IF-211.  he b r s a  or tnls i e c a r v a l ,  .rid m a  

top O f  t h 8  undmrlyrnq Pennsylvanian ca rbona tes  ra  very 
d r f l r c u i t  t o  prck s l n c a  bt i a  basad primart.v on m a  lo*aaC 

occurrence o f  Protonodosacra SP. and w a r e  dourrnq o n t r r e -  
l y  v r t n  d i t c h  s a m l s s .  

Strata between 11.600 f e e t  i n d  12,380 f e e t  Contain f r equen t  

t o  commn T r a p e ~ l o p a l s  ap.. Ear land la  men.. Psaudoqlono- 

sp. .  Slrc.?eoldes m e ~ n d t i t o r m i a ,  m d  X l t c h e l d a r n i r  ap.. 

t oge the r  wrcn r a r e  s r s e r i e l l a  parva. Eoschutmrtel la  -- 
-3, Pseudos ta f fe l l a  sp. ,  %notaxinordrs  lu l c rvo luc?s ,  

volvotmxtulacia  miss1ssrppians.  Globiv.lm1ina bu l lo rdes .  

and S t Y l O c o d i u m  sp. S ince  theto was M nOt%cm.bl* burat 

of zomchubortmlla 9. o r  P$eudostaffmlla  ap., we Loel & a t  

tin s t r a t .  b.e*.o~ 11.600 Lmet dnd 11,380 f e a t  arm na 

o l & r  tkvl nuut's Zone 12 and could b. am young 40 .%mat'* 

10- 24 ( m u  mt, 1971, pp. 203 b 104)*. T M  r a s e ,  buc 

comtiauour. occurrancm of  a a l i t a m  Mlo* 12,380 f n t  may b. 

am r d i C 8 t i o n  t h a t  th. carbonCtas b l o w  t h a t  poino a r e  

poss ib ly  a s  o l d  a0 tno u p p e r m s t  p o r t i o n  o t  naImt's Zone 21. 

Th.04 a t r a t a  rmprmaent a s h d l l w  rnalf cubona tm p lmt fosa  

suit.. 

7220-7450' r Change age t o  r ead :  E a r l y  Cre tacooua  IHau- 
t o r i v i a n  to Barremian1 I-12 t o  F-13. Thim 
nov rneana t h a t  s t r a t a  f r u u  6 8 9 0  f e a t  t o  
7450 f a a t  a r e  E a r l y  Cre taceous  l e a u t t r l u i a n  
t o  Barremianl P-12 t o  F-13. 

7450-8020' r Change age to E a r l y  CretaceOUB I B a r r I a s i a n  
t o  Valar.ginianl F-13 t o  P-14. T h i a  mcana v e  
are nwr s u q q e r t i n g  t h a t  t h e  E a r l y  C r e t a c e o u s  
i s  s i t t i n g  d i r e c t l y  on t h e  O x f o r d i a n  IF-161 
age  s t r a t a  i n  t h i a  well. 



S .  Meade fl1 
( P a l y n o l o g y  ) 

PbLYNOLOGI REPORT 

Introduction 

A t o t a l  of 179 amplo* warm procmssed ~d ~ a l y z m d  for  

palynoLoqica1 spa de*.minations. The toca l  consisted 
of 100 d i tch ,  11 sidewmll, and 68 convenfionll  core s m -  

plb*. Thm sarplm cowrage mxtmndr from 95 feet t o  the 

t o t a l  dmpth of 8519 fee t  and incorporates the  rmdril lrd 

port ion o f  tho  *.&I. 

tncludmd rn t h i s  repor t  a r e  t w o  (21 char t s  da?ictrng the 

palynomrph d ia r r ibu t ion  in  a l l  thm South Meada I 1  samples 

examined. 

95-6560' 

Undiftarenciated bisaccatms LC-A); ra re  sporadic occurrances 

of  ~ f ~ r a i . p c r l t e a  p r l l l d u r ,  Acqur t r i radr t s l  splnulosumr 

numcour, ra re  occcrroncea o f  Tri-amiC graans. 

U a t i o l ~ i n l u m  1aOqerI IRI , c_yclonephmlium dist inctum [R-Fl . - -- - 
Odontochit im o p m r ~ u l r t a  (9-?I. Oliqomphaerrdiua coeplax ----- -- 
10-PJ , nudofoogia spp. [RJ , Gbnw "8' IR, *pOTadicJ r 
n u u r n u s  occurrmncms o t  rworkmd Trrass ic .  Jurasmic and 

Woecomaan 4poci.a. 

A6E I Early C r e ~ C . O u s  IApt~sn-AUlrmI 
P-nis to wn17 

GINIIONWIT: w i n =  

Mo rmmtrictivm Albian dinocymt rp.cf01 woro oboervad in 
t h r s  mtorva l .  Porribly t h i s  sec t ion  is mntirely corral* 

ti- to tho hptim-Early AlbiM, P - U 8 ,  ronule. 

selw r p p r o U t r l y  4900 f n t  thmrm LS a s l i g h t  dmcrmamm 

1n d i v m t  abundmcmu rmf1mctmd i n  tho d i t c h  samples. A 

dscrmum i n  u r i n m  conditionm is ~uppor t0P  a t  1ea.t i n  ? a r t  

by Lhr lack 0; dinocyata i n  core r 3  (4950-4960'). 

ACE1 Early Ct0tac.0~.  lPCOD&ble NWCOLLM) 
P-I420 t o  P-n19 

~ R D N I Y H T :  Purinm 
- - 

Th. -in oviP.noo Lor CretaFeOY. YU Ln. 2. c o ~ ~ e x  inf lux  

a. 3-4 i n  tt10 4L&U8ll  COfe4 6664 fmt  MI^ 6830 Lut. 

Nozhibg olrm Of IqOrt~cm was o b ~ r v m d  t o  b. mdigmnow 

In tha  u ~ l e s  thmuqh t h i s  intmrvml. T?.m g. ~omplmx 

ape-  *.n 411 dat* i n  color.  poorly presewed. and 
f r a m n t o d .  tackrnq any othmr r ~ q n r f r c m t  Lo- only a 

t ~ u t s v o  aqo a.ai+nc gomibtr~o. 

748 two (21 d i n o q r t a  o t  qumstionahle a f f l n r t y  ObSarvsd 

i n  t h i s  1ntOrvaL 4pporr t o  b. i n d i g m ~ u .  and arm r ~ ; q s r t i v e  

o r  a Latm J u r ~ I I i c  aqa. The tentativm idmnt&t ic r t ions  

ham& on poorly preamrwd rp.cimona provider f o r  only a 

tmntativm aqm arsignnwnt. 

Undiffmrmntiatul blsaccatms (t-CI , Vicrmisporitms e+LJa 
LR, sporad ic ) ,  Clasmopolli? c l a a o o r d ~  ( R - 3  , ?Lx~_q&>- 
!p.xit=f :+mu!x? LamqlmI r singlm spmcimnm of reuorkcd 
(71 Lueckisporitoa up. ,  t a e n i a a m p r i t e s  rp. 

M i c r h y s t r i d i u  spp. LR-PI. -- 
ACE I Tria..ic-Jurarrr~ unditfmrentiated 

EHYtRONIIEmx narg inr l  nbrine 

A r iog le ,  p w r l y  prmrerv~d spore t h a t  in  q ~ . s c r o n a b l y  idmn- 

t i f imd a s  2. s e a i m ~ r  i n d i c a t r r  t h a t  by 0504 f-t tho omc- 

t i o n  m y  b. Early JUraaSlC i n  sqa. 

AGC r u r a  ~ r i a a a i u ,  Norirn I P - N ~ ~ )  

EUVIIVXSHtNTr Murlno 

8873-9510' 

undi f fmxanr la t sd  mtriatr h i r a c e a t a n  (R); s c a t t e r n d ,  r a r o  

occurmncmm OF wlatacaaepol l sn i tam mp., m e n i a e s p o r i t e m  sp., 
~ a t r i m p o r i t e m  mp., Cruataarpor i t sm mp. 

nicrhymtridium mpp. (R) , Voryhachium spa.  (R-F) . - 

mi. i n t e c v a l  mhoum a change i n  thm t h o r n 1  a l t o r a t i o n  o t  
t h o  organic c o n s t i t w n t m .  Bolow 9510 f e a r  t h e  remidwm 

ara gray  to black  i b e o l o r ,  whOtOal, .bow 9510 f a e t  tha  

color range I8 i n  tha  brown. 

? P a r e o i n i a  ominqronoso ~ s t n g i o ) ,  ~ o n y * + ~ f y i t ~  c f .  1 5 s -  * 1smgl.l. 



BUYNOLOGY UWRT - ADDENDUM 

A t o t a l  of 34 r idewal l  corm sanrplms were ?roce$Sed ded 

mxmrnsd f o r  pa lyno los ica l  age S e t e m i n a t i o n a .  Tho 

aaaplms were taken Dotween the dap th r  8275 :mot and 

9909 f e a t ,  which rmprmamnts sec t ron  pene t ra t ed  i n  t h e  

R a d r i l l  No. 1 dad Rcdra l l  so .  3 of  thm South Imadm 

we 11. 

T h i s  work was conducted undot Contract 417779.  1t.m 04.  

Fxminmcion 02 thm odd i t rona l  .ramplea haa produced lome 

modrC;catrona t o  t.?a o r i g i n a l  pa lyno logrca l  rubd iv i s rons .  

Tho changas a r b  a s  f o l l w s ;  

1. ~ h o  bas. o f  chm ~ a t m  Trra3@ac,  P-n26. t a  lawarad ca 

3099 :met. 

2 .  SWC $370 f e e t  L¶ probably Ln th. P-T17 rondo,  which 

Was not  ObdaNOd o r i q i n a l l y .  

3 -  Samples a t  9584 f a o t  and 9630 f e e t  produced aomm 

i d e n t i f i a b l e  mgormm which rang. i n  aqa from Devonrae 

t o  Trsass i c .  

W i F Q  Of Rmcovwrmd F lo ra  

8215  '5WC 

Indmtemrnstm spore  traqmonta, vary p o r l y  prmsenr.d IF) .  

8758'5WC 

Undi f fa r4b t i a t .d  Srmaccatma (111, indatmrminate *pore :rag- 

mmncs, p o r l y  p rese rv td  I l l .  I rcrhymtrrdlma ap. IPJ. 

ACE: Indmtecminatm 

MVIRONWT: Aargrnal  .Marine 

AGE I Indotominatm 

ENVIRONMENT: m r q ~ n a l  Waran8 

8948'SK 

itndiffmrmntiatad brmaccatms IRl, Lycowdimmporrtms sp. 

IRI , ?Norlcyars  ap. IRI . !4icrhyatrrdlm ap. In ) .  m p h m i -  

swcitmm Ip .  l rmqlm. t.4r*.dJ, rDdetominatm spore  fraq-  

m n t a  , poorly pr*sorv.d (A). 

9099'SK 

undrf :or lnt iatod b r sacca res  IF1 , Yono~ulcLta8 sp .  IRI , 
~ n d a t m m m a t m  spore. and spore t r a m e n r a  (CI,  ?Nor;cvsta 

ap. IF), Scolecodont IR). 

ACE1 Probable W t o  T r r a s a r c ,  30-:an 
( ~ - n 2 6 1  

K N V I R O N ~ T :  Marina 

9196 '9W 

U n d i f ~ ~ t Q n t i a r e d  b i s a c c r t e s  1x1, Dulhun t~sgora  minuta 

IRI , S t r i a t i t m a  rrc?lfer t  (*Ir T..nraerwrltaa aP. L F ) .  

Am: TraIna ic  IP-TlbJ 

E?WIRONmHT: Sonmarina 

9293'SWC 

Undi2f.rmntiat.d b i s a c c a t e s  IRI , Du1huntyspo:j ELzU? 
IRI . L w f k i 8 p r i t m s  sp. IRJ . s t r r a t r t m s  r i c l f e r l  IRI . 
Taeniaospori tsm 59. ICI . -.,. 

AGE 2 ' P r ra r# ic  IF-T161 

E N v X S O N M :  Normarina 

Tamniuerpst l toa SP. IF]. - 
AGE ; t r r a a m ~ C  IP-Tlbl 

euvIRONeuNT: Ronmarinm 

9236 'SYC 

,%nomulclraa 4p. IRI , Dulhuntyapcra mlnuta IRI . Kr4euse- 

l i s p o r r t e s  6p. IRI, Taonramspcrroo8 sp. ( P I ,  Scolecodont 

IRI - 
Am: T r r a s e l c  IP-T16J 

ENV:ROWWZNT: Marqlnal Marrnm 

92711'SW 

Undiffermntiarod 3isaccacmr M I ,  mdmtmrmmate uporor IRI. 

Tamniacsporrtos sp. 1x1. 

AGE: T r i a s s i c  IP-T161 

-TVtxoNmwT: ?ioMat*n. 

Undrf2mrmntiaC.d QisaCCat*a LC1 , rlonosulcrtm8 ap. IRI . rn- 

d o t a m i n a t e  spores  ICI, S t r l a r i t s r  r i c h r e r l  ICl, Taeniao- 

s p o r i t o s  rp. ICI. 

ACE: Probabl. P e m r m - T r ~ a a a ~ c  IP-~111  

ENVIRONIIGNT: Nomaern. 



AGE : Tndstmm~natm 

ENVIRONMENT: Indacammate 

346Q'SWC 

Barren of Indigmnour pa lynwrpho.  aud Contam~natLon. 

AGE: Indoteminate 
ENVIRONPIEI(T: Indatmrmlnatr 

Sp~not r i lo tma sp. IF).  indeteminatm aporer, poorly ?re- - 
sawnd (A) ,  CrLanwaQoKa sp. (rmqlel . 

9595'SWC 

mnosulcitmr sp. I R I ,  indotamlnats  spares. poor ly  ?re- 
.mr".d ICI . 

A=: ~ n d o t m m m r t e  
ILNVtWNPZNT: Nomarine 

3ndll:ermntietad biraccate I R I .  lnde temmate  apoces. 

p o r l y  presewd ((PI. 
AGE : Indotemlnate - 
ENVIRONFZYT: Nonmarrnm 

9630'3WC 

Calamorpora rp. ICI , mdmtmrmlnatm spore.. poor ly  pre- 

s m m d  ( A I .  

A=: D4~0nlan-Triassic 

EWIRONUSXTI Nonmerinm 

9B5ililSWC 

Indmtm&ll+tm aprss? (R) . vary m r  premmwitton. 

mr Indmtmtmnatm 

ENVIRONWBMTI Nomarine? 

2881'9WC 

Xndatomlnate awtert (FI, vary peor prmsamation. 

ACE : Indatarmlnat~  

ENVIRONWPIT: Ycmrinm? 

GIs,  Indeterminate 
ENVIRONMENT? ?tonmar&nc? 

Propara t ion  and ulrlyaim o t  Topaqoruk T.W. 4 1  corm mmpLaa 

f o r  c w a r i m o n  w i r k  t h e  5. m a d a  RD 82. 

10,221-219'1 10-390-401'1 10.411' 

amrrmn ol palynoimrphm. 

orpanin  m l o r  I rod-brown. 

10,419-490') 10,490-491' 

r r . q r u n t  spornm. rathmr minplm mlphaloqy,  l n d m t m d n a t b  

gmrura. POOlibLy h w n i m  agm. 

o r g a n i c  c o l o r  - rmd-brown. 

10 ,491 '1  1 0 , 3 0 3 '  

~ n & t m d r u t m  .*re f r a q m n t a .  

Organic c o l o r  - rmd-brown. 

maam car* n.rplaa lack any d i r t l n e t i v a  .pore gsnora to 

a m  a & L i n i t a  ape aamignwnt.  Bawsd on the abrencm OL 

c e r t a i n  f o r m ,  hewmnr, t h i n  aaaemblege i n  s u q q e l t i w  of a 

p r r C a r b o n i F e r o u r  age. 

Tha TU f o r  t h o  Topagoruk T.W. 11 mmplea a r e  s i g n i f l c m t l y  

10.. (3.0 rang.) than they a r e  for tho a e c t i o n  in t h m  

bOttOl pa- O f  t h e  SOUth Mad0 RD 12 (4 .0  IMgO) 



S . ?,leade ,4l 
("oraminifera) 

6500-6760' 

OccUTrmncms of  Cdudryrna t a ~ l l e u r x ,  g. taapanaa, C. m r l l r r r .  

Glomspi ra l la  9. 2. a r c t r c a ,  AmDaCul&tms fraqnuntarr ' ia ,  

FINAL .LICROPALZONTOLOCY REPORT 

Encloud  you v i l l  f ind  a 1' t o  100' faunal d i a t r i b u t i o n  

log  and 3 faunal chmcklists  on the 5. mado I 1  wall. 
The conolwiOn8 presanrrd in  t h i s  rmpon arm based On 

th. p20ass ing .  picking and mxamination of 1 8 2  ditch - 

aa-lms, p n m r a l l y  composited on 20 t o  30 f w t  intmrvals,  

68 conwnt iona l  corm. and I 1  r i d w a l l  c o n  samples. A 

gmnmraliaed agm summary of thm -11 is pcovzded below. 

Euryckoilo~tomr robinmonaa, Gsudryinmlla i r roqulas ia .  T.x- 
t u l a r i a  tooagonrkmnrlr. Amunbaculitms t raqmntar iua .  5. - 
vmnonaham, Psrarainmmlta aubcArcular i~ ,  Valvulinmr~a -- 
m. HdploghragsSldad topagorukmnris, E. cf .  mxcavata, 5 s -  

c-na la thruni ,  Trochmmina mmurrayensra, PseudODolivrnd -- 
*, Ver".uilinoidar horaa l i s ,  Cavolrnella w. 9. 
awnenslo,  h u d r y i n a  c&nadcnola. Hiepocrepina barksdalar.  

M r l r m m d  manitoh.nsra, n. awnenr ia .  n. ischnra,  and 

Bat~v$iphon w, m n g  Othmrs. characfef l fe  thmse s t r a t a .  

pi trupa corns tops a t  640 fmmt and m-8 c o m n  a t  1000 

fmmt. The rbove assoeratiam i m  typ ica l  of rtu m- 
I ina tdas  bormalrs t am81 eon* and 1s Middle rn Late U i a u  -- 
aqm 1T-91. Thm Prmquant oceurmncm e l  Taxtulaslc =- 
garukmnsim a t  1300 I u t  suggmatr t h a t  the  t o e  of zonum 

r-10 my k u high am 1300 f m t ,  bu t  w prefmr ca place  

lt a t  the wp of 64udrvrnr nanruhukoneis a t  1740 fmmt sinom 

we tom1 thst tho l a t t m r  i a  a m r e  rali8bLm mrkmr. The 

m n v i r o n w t s  rmprmUnted by th.8. LBsa&l.clma vmrm probably 

tnnmr t o  m~ddlm nmritlc 4seoci.t.d v r t h  f l u c t r v t i n g  tur-  

b id i ty .  

ha:  r a r l y  crmtdc.ow 
niddle ta Ute  Albim (P-91 

EWJIWKWTI I m a r  t o  Illddlm Nmritic 
I f luc t ru t lnq  t u r b i d i t y )  

1740-1360' 

'chis intmwal is cnaractmrizmd by OccUrrencmm of thm t o l l w -  

inqr Bathymiphon u. Gaudryie4 nmuahukenois, Vatnaui- 

l i n o l b a  bormalrs, Gavl l ina l la  q t i c t a t a ,  EurYcRellostonu 

pob+nsonae, P a e n o p . l t a  bwrshari, TXituria aunitohmai*,  

cf. mxcavata, bnd COIIO*A&~ umiatenais. Thm &vm :dun* 

lndicatma a Lace Aptian t o  Early Albirn (F-13) aqe. The 

mnvr-nt8 rmprmamnted by thaae mdmrataly Pivarsm a s s m s  

b18qms w n  probably s o u u h a t  turbbd M a t  t o  mrddlm 

n o r r t i c  dmpchs u ~ t h  shor t  parrod.  o f  Ies8ar  curbrdrty.  

AGE : e a r l y  cnr~cmo~u 
LAC* wtim t o  e a r l y  r ~ b i m  (r-101 

EMTIROnMHT: Innmr t o  Middle N e ~ i t & ~  
1 t l u c t u r t i n g  c u m i d i c y ~  

3360-6500' 

A pyrr t iaed  r a d i o l a r i m  fauna c h a m e t e r & t e l  mmu s t r a t a  

toqmthmr vrW\ r a m  o e c u r r m n ~ e ~  of aqgAuclnntmd foraminrfmra. 

e r i t i r m d  c M i o l r r i a  o f  tho following qmnora occur: C z -  
smaorr rpp.. Sponqodiscua r e . .  w n q u r u a  sp.. and m- 

s w .  Lithoe- top. juat  *ova tho ba*m o t  ch is  

uni t  d t  6470 fwt. According to -*y (1970) t h i s  zonm 

of pyritiamd rad io la r ra  smpacatma the Varnouilinoidma 

bormalrs zone f r m  the Gaudry~na t a i l l e s x i  aom,  md i s  

probably W t i m  w Early Albidn In  a m .  Wm t m l  t h a t  it is 

prob*lY Aptran i n  aqm, but our datd ~a t o n t a t i w  a t  t n l s  

ti-. hw to tho ~rm8arva t lon  of Chis fauna. a l l  t h a t  can 

k ~ 4 1 4  aDout the mnvironunat of deposrtron r s  t h a t  ~t *as 

marme dnd o w n  to oceanic currents. 

a r ~ a c e O U 8  I W +  (largm, coarse) . Trochamna squamta ,  I. 
conicominuta, x. cf .  instovmnsis, Gravell iea 1, G l o m ~ Q r r a  

subarctic., t laplophramidmr duOf14tis. H. coronia. K. 5- 
f l a t r g r a n d i r .  PraObulirdna 2, and Gloaulina sxamrta, ~ n d i -  

care  a Ne05omian 1F-12 t o  6-13) age Lor tkeam rera ta .  

CO-n t o  abundant r0und.d f r o l t e d  quartz f loatmrs a l s o  

d o a n a t e  t h i s  in te rva l .  The rhun&ncm and d l w r s i t y  o i  t h i s  

p rede l tnrs t ly  agglutinatmd asaamblage suggaatm r t e l r t a v a l y  

turbrd middle t o  outor n e r i t i c  Popositronal  mnviron.mnt . 
A=: Early Cretaceous 

Umocom~an (F-12 t o  F-131 

eMtfRmEletm: niddlc t o  o u t e r  amr i r ic  
lawrdmrats tu rb id i ty)  

6760-6870' 

Conorbordas hofkmri. C i t l a t i e a  cf .  a a q u s t r z a t a ,  M- 
l u s c r a t a ,  Eoquttulina 

lraomica, Vaqlnulinr curva. Mdrqmulinopsrr phragmrtea, - 
~ ~ p l o p h r ~ m o i d a s  canur, Lrtuotuna i r t a a u l a r r s ,  Reeurvo~der 

t u r b i n a t m ,  A ~ b a c u l i E m s  alaskmnsis. Lenticulina *. 5. 
prima, OloDulina topaqorukonris, Trochamina cmninqenais,  

T. in rcownsrs ,  f. w, end 2. copaqorukensrs indicatm 

chat thaae Otrata arm Late Jurmrsrc rqa. They arm pro- 

bably Ti thonim in  age, but  could concmrvably be a s  o l d  4s 

Krauor~deim.  Thoam 8cr l tD w r e  arobably dapositcd in  

middlm nmrrtrc t o  upgor bathyal wrcer dopchs. 

6760-6970' Icoa'r .)  

AGE: Laem J u r a s s i c  
K l m r i d q i u l  to  Tittmnrrn 
(P-15 t o  P-16) 

ENVXWN~NT: Middle Nmritic t o  Uppmr Bathyal 

6970-7990' 

r rondicu la r ia  l u s t r a t a .  Globulma tonaqorukmnsrs. %- 
vordma turbrndtum, Gaudryrna lo f f inqwel l i ,  g. dyscr i ta ,  

Nodal8rir ba l tea t8 ,  H. c t .  apnlngothalnu, Tmxtularir 41-0- 
w. Saracenarra topaqorukmnsis, Citharina f a l l a x .  E- 
p l n u l i n o p s ~ s  Phragmrtes, Lrnqulina at!. charagmata, =- 
r i l l h a  &mehslicta, Trochaarlna roatovamvl. 2. ap. (sp.11, - 
high rp i red) .  =. w, Lanticullna e. Frondicvlarrd 
aquamsa. h n t a l i n a  cf .  a*. 5. cf. g r a c r l i r t r ~ a t a ,  

I n w l u t r a a  chmradosprra, . w, Eoquttulina liamarca. 

md Glo~oUPir l  patploxa, m n q  ommra, indicatn an oxford- 

i r n  (?-161 dw. Thm uppar boundary of ch is  unr t  roprmn+nta 

a hidcue i n  t i n  (unwnfore i ty7  f a u l t ? )  s ince  tnm rntmrv.1 

W t m n  7450 r u t  and 8010 tmmt rmtmrrmd ta r s  K r m r i d g r m  

t o  Oxfordrdn lF-16) m thm KuqNa I 1  w a l l  agpmara t o  be 
u u i n g  i n  t a m  5. Wade I 1  wall. I t  i r  our  opinion n 4 c  

t h i s  h ia tus  i1 mat  l r k l l y  an u n c o n f o d t y .  TM aaundurt 
and d i m r s a  ~ s s . m b l a p l 8  rssociatmd wrch thmsm s t r a t a  auqqost 

an outor n e r r t i c  t o  baLhyal c l e a r ~ a t m r  mnvironnunt of l a w -  

r f t i o n .  

AGE : Late Jurass ic  
Oxfordian IF-16) 

eNVtROLtFlWT: Outer Noritrc t o  Bamyal 
(clsaruacarl  

7990-0319' 

rn- r t + a u  arm considmcmd Early t o  Niddla J u r a r a i c  rqe  

Msed on eccur r rncrs  o r  m b a c u l l t m s  vmtusta. M~qAnul rna  

b r q w ~ m t i .  M t a w l u  d u b i u ,  t .ntrculrna c l .  f a m o l a t a .  

L. d ' o ~ n i ~ u y .  Nodosarra mlfier  2. r a d i a t l .  2- Cf. w- 
w. Prondicularia baumri. m u d w i n a  dyacrrta.  and 
t r w a u n t  t o  ab~edanf pyr~tix.d radbolarra of We g.n-rd 

Cmnmphura 4pp.. *nqodiacus app., Paaulinracchrula sp., 

a d  LI-mm cL. 2. TW abundancn of rad io la r id  s u g ~ s t  - v r i r u  conditions. Thm deposrt ional  envt tonmnt  t o r  

t b m ~  m k 8  va. probably a d d l a  nmrrt ic t o  a s  dRep am 

upper 9achYal. 

m1 ear ly  t o  nrddle JUtaUehc 
lr-17 t o  F-181 

ENvIRDllWliTi Pmbrblm M i W m  I m t r t r c  to 
Upper Batnyal 
i o p n  marmml 



8520-6930' 

rt was nacmmmary to mpraad the age of thla interval ninca 
It conralnm a mixmd aamemblaqm. A fauna mimilar Po tho 

overlying intarval occurs, along with questionably raworked 

rriamrlc (P-191 forms. Rara occurrancem of AStaCOlua 

connudatum, Linqullna tMrealis, P~eudoglandullna densa 
m d  Nodoraria cf. ahublikmnrir nuggemt a Triassic (F-19) 

agm, but thm intmrval ia lackinq a complmte F-19 emaamhlaqa. 
Tha numbmr o f  rarm Triermic forms tmnd to lncrmamm #lightly 
nmrr th* b4mm of thla lntmrvrl, and It lm pommlbla that 

thm top of the definlto Ttiassio It-19) could be a ramplm 

or twa highmr aomewhare bstwcan 8870' and 8900' fast. Thala 

atrata probably raprermnt inner to mlddlm narltic dmpoaition. 

AGE r ~ria8rio to Xar1y.Juraamia 
(F-18 to F-19) 

~ I R O N ~ H T :  FrobabIm rnnar co niddlm Nmrltiu 

1930-9170' 

Artrco1us connudatua, Hodosaria #hubliken8imr N_. larinaL 

rrondlcul8ria B. Linsulina borealis, Pmeudoglandulina 
- 

rimpaonensir, P. dcna., Trochumnina helicta, and nonotis/ 
nalokia frr-ntr occur throughout theae bmdl. Thmaa faunam - 
appear to rapreaent open mrinm middlm nmritic conditions. 
A Caw black chert pmbblam ware Lound in the interval 9080- 

9140 feet which muggent 4 correlation bmtwaen 9010 faat in 

this well and 9180 feat in tho lugrua I1 well, but the 

ebundancb Of theaa pobblma wa1 much lmam in thim -11. 

AGE : Triassic 
(F-19) 

EMTIRONIUWTr Hlddle Nmritiu 
(Open marina) 

9170-9530' 

A vary poor faun4 conrimtin9 of ~ b a c u l i t a a  rpp., T-- 
mpp. and hmnodiacua P .  occurm in thim intmrval. Thia 

aparam amm~ablaqm im 8uggeltlve of zonula P-20, and in probably 

mtill +rialsic in ago although a late Permian ape can not 
bn rbaolutely   led out. Tho baee of Chi1 intarval 11 placad 
primarily Oh a lithOlOgi0 ohangb to medium to dark gray 

eolly and carbonaamoul shalms, ailtmtonma, nandatonbn, 

and prbblb Qonplourat*l. Them* atrat. probably raprement 
M n u r i n a  to marginal u r i n e  doparition. - -  _ . . 

9170-3130' (wn't) 

A m :  Permian to Triaemlc (T-20) 

9130-9943' T.D. 

~ h m s e  atratm arm barran oL indlgrnoum Foraminifera and 

arm thmrafore of indmtmrminata a9e. The only Toraminifera 
found in ditch auplem from this intmrvrl are interprated 
am caving from thm overlying TKialmiC 1P-19) interval. 

Tho following lithologic Changm* wara notad in tho wamhed 

ditch m ~ ~ p l a m .  

9530-9730': nark gray shale. coaly below 
9590'. 

9730-9810': Park gray vmry fin.-grain rmdmtono - and ailfatone. 

9810-9840': Gray Obett pbbblo conglomaratr 
9110-9943': Bleak coaly miltatone, very tina- 

qraln lendaton* and mhala. 
Tmn (10) oore lmpleo from tha interval aonaldarad 'hwer 
I P I  os Middle Dmvonian. (10,040-101103~) in tho U.B.N. 
fopaqeruk 11 Talt Well war* proaeaamd and mxaninmd tor thm 

purwao or lithologio comarlron with theme mtrata. Tho 
1ndividu.l sarplm dorcriptione are presented in Appmndix 
A a t  the hack or this report. Tho conclusionm war0 ar 
follo*n. Tho ToP~9otuk I1 core lamplea wore alro of 
indote-inate aO*. Only one ampla 110,411') contalnmd 
any Poraminltmra- That 8 m p l m  contained only a minglm brokmn 

ft*F*nt an unidmntifiablo 8pecimm. A oomparimon of 
llthol~glrm from thln eootlonm and wmmhad rmal4u.m IndiOmtmd 

9530-9943' T . O .  lcon't) 

that the litholoqlam in ditch mample8 below 9530 feet in 
thm $. m a d m  11 WlZ wmll war4 llntllar to lithologies in 

a r e s  bxesinsd fxom 10,228-10,503 feet in the Topagoruk 

11 well, The major difference obasrved beamed to bm that 

tkarm *era w r a  coaly mi~rastrinqere compared to dim- 

auinrted pattiaullte car'mnr.cooua matter in the S. Hradm 

I1  M t Z  ramplea. Thim may be a matter of sampling though. 

mince 00.1 mourn arm rhown at about 10,190 Lamt in thm U.S.0.S. 

PP. 301-D rmport on tho Topagoruk I 1  wmll. Mother pom- 

mibillty i8 that the dmqrae of thermal alteration may have 

h e n  qraatmt in thm S. neadm 11 RD#2 wall and was raspon- 
liblo for thm formation of a proator numbmr of coal aoaml. 

AGE I Indetmminata 

E H V I R O N ~ T I  Indetaminate 

Thm following addondm to the s. Heads I1 m~cropalaostalo- 
qical rmporr ir b a ¶ d  on the owamination and chacklimting 
of 32 ridwall core rmplms recmivod Qctobmc 2 4 ,  1979. 
Thmre were no age6;fouhd tn thma* ridewall ,corms t h r  would 
alter the original rapart. A .ampla-by-smplm listing of 
tho :auna, Lithology, aqm amd envrronmant is prasmntod be- 
IOU- 

strnhrd technfqrum v u e  m p l o ~ e d  in precessins the 

matarxal. All smplar uerm bgllad in Qu4temary-0 and 
waahmd over 20 and 200 m a r  acrmons. 

Froguancy a p b l m  urmd In this raport corrampood t o  t h  
fallowing numarical values: R - raro 11-51 t F * frmqumnt 
(6-321 ; C - cormon (33-991 1 A - abundant (100-199) J and 
FL - flood IIOO+). 
8275'S7WC 

rroch.?mrno+de. s p .  (81. Dark Sr-wn rron-stained 9 l l t . y  -- 
,hA:a. 

M;i: Probanla Early to nlddlm Jurassic 
11-17 to F-181 

mVmecaEeFFz Wrinm 

NO PocamLnifmra found. Dark b r m  iron-stain& silty 

sh8l.. 

8 7 5 8 ' S W  

Armnacwum rp. LR), pyrite (C1, Dark bFWn pyritic silty 

rhalr. 

AGE : Indmttrminatm 
EHVIROIPMENT: Porslbla Marine 

8702'Sq 

No Ferminifmrr found. ~ a c k  gray to black siltstone. 

ACE I Indmtewinarm 
ENv~RDUIXIIENT: Indatmrmrnate 



No l o r a m m l f e r a  L o u d .  L igh t  brown ve ry  Line-grained 

s a c c h r o i d a l  sandstone.  
. .. . 

AGE : Inde te rmina te  (Sag I l v e r  Ss.  
~ i r n o l o g y ~  

GVVIEION~YT: Indatarmlnatc 

0948'SW 

~ b a c u l l t m s  c f .  v z a ~  ( I ) ,  Astauoluf Connudatus (P) , 
Ammodiamr 99. IR) . Linqulina borealis (*I, h:w3o_?&n- 

d u l i n a  s impsonensis  (RI , ~ m i s / & a ~ o ~ a  fraqmants  (A ) .  - 
o.traeods (mmdiu-larqa,  smooth) (F) . pelmcypoda ( p y r i t e  

c a s t s )  (R) . mchinoid spine* (P I ,  p y r i t e  IAl . p y r i t e  atLcka 

(C). Dark brown t o  b lack  a h r l l y  r i l ts tOnm. 

ACt : T r i a s s i c  (P-191 

snrruoamw: wdalm t o  outmr N o r i t i c  

hnmobaculi tes  c t .  vmtusta  (R) , Arenacseua sp. (R) , *- 
C O l U s  connUdatUs (F), N d O + a  sh\rblikmnsts (R) , F$eudQ- -- -. 
q landu l lna  asp._qn_~?a&s (RI , &no$.is/l(_q&b~a fragments 

(81, pyri tm (RI . Dark b m  S i l t y  ahelm. 

A=: T r i a s s i c  (F-191 
NVIaDNM%NT: Middim t o  Outer Y e r i t i c  

9099'5WC 

Astacolua c o ~ u d a t u s  (R) , Nodoaarla ~ h u b l i k e n s i s  IRI  , -- 
aono t i s /Ha lob ia  f r a g n e n t s  (F) , o s t r a c s d s  Ismall-medium. -- - 
aumotn) ( R I  , p y r i t e  (F ) .  Dark brown s i l t y  sha le .  

A C E  3 T r l a s s l c  IF-191 

ENVIRONHENT: Niddle t o  Outer  H s r l t i e  

9160'5wC 

a P o r m d n i l e r a  found. P y r i t e  (TI .  a lack  silicmdu. s i l t y  

s h a l m .  

9114'- 

no T o r d n i f a r a  found. DerR brown iron-at8Fned s i l t s t o n e  

Or s i l t y  shalm. 

elsl'swr, 

no Foramin i t e ra  fownd. Dark brown i ron-s t a ined  s i l ts tcmm. 

9 1 9 6 ' w  

No P o r m m i f e r a  found. Pyri tm ICI . Dark gray i m n - s t a i n e d  

p y t l t i c  ehalm. 

AGE r I b d o t t m i n a t e  

W v t R o ~ m T :  Indmtmrmlnatm 

9203'SYe 

HO m r d n i f m r a  found. Dmrk qray sh iny  s i l t y  sha le .  

. AGE: Indmemrminatm 

EMVtRONarbarP; Ind.cm&ate 

No O o r ~ i n i f a r a  l o a d .  Pyt i tm fR1. R.dPiuh-brwn Lron- 

s t a i ~ d  s i l t y  tu.€fac.ou. rblm. 

AGE: tndarorainatm 

W I R O N m  I I M m t m d n a t m  

3236'SVX 

N o  ro r . e in i fmra  found. Reddish-brown iron-atainmd s i l t y  

tue facaeus  816110. 

AGE:' Ilrdntesmirmtm 

EWIRONWNT: IndatermLIute 

9249'SWC 

No ForarainiZera found. Dark brown shalm. 

AGE : Indmtmm~Mtm 

EbtVIRONHENT: Indmtmrminarm 

9610'SWC - 
rro m r m d n i l e r a  found. Black a h l a .  

. A m :  Indeforminate 

LNVIRONPLEHT: Inde tomina tm 

9630'5WC 

No Porrmirrrfcra a w d .  Blrck shalm. 

9666'SWC 

No Foruo~n i?mra  round. Coal  (4n th rac ice71  ( ~ 1 .  Black 

s h a l y  c o a l  .*am. 

97S6'SWC 

No Pasaminifera found. Dark gray sha le .  

AGE: Inda tamioa tm 

ENVIRONSZNT: I n d a c e m i n a t a  

9 7 8 8 ' -  

No Pocaminifara round. Medium-dark $ray i r o n - s t a t n a d  

mottlmd b e n t o n i t l s ?  =halo.  

ACE: IndmCerminate 

ENVIRONKZNT: Indocarminate 

9 a s o S s ~  

No P o r m i n i f o r a  found. Hedim-dark gray i r o n - ~ t a i n e d  

mtt1.d b e n t o n i t i c ?  shlm. 

h a :  Indmterminate 

ENVIRONMENT: Indmts rn ina te  

9 8 7 P ' S K  

NO Formio i fmra  round. Dark g ray  t o  blWR anale.  

h a :  Indmtm&natm 

EhVTaONWM: Indetmrrslnate 

9 8 8 1 ' S w C  

N e  P o r m i n i f * r a  lound. Dark qray t o  b lack  sha le .  

Am: Inde temina tm 

ENVImNHeKP: Inde temina tm 

No Poraminifara found. Crry icon-stainlcl  q u a r t z i t i c  ? i l t -  

s tone .  

AGE : I n d e t e m i n a t a  ( Iv i shak  Fm. 
l i t h o l o q y l  

EWIRONWNT~ tndmteminatm 

9370'SWC 

No P o r n i n i f m r a  found. P y r i t e  (Fl. Gtay f i n r q r a i n f l  

q u ~ r t l i t i e  s d s t o n m .  

endothyra? sp. 111, pyri tm 111). Buff t a n  i r c n - a t a i r i d  

f ine-yrainoQ muddy randatonm. 

A[bE I Porsiblm Pmrmiau? 

mIuoNmm: Possiblm Marin. 

9SSO'SW 

No F o r w n i f m r a  found. Blrck s h a l a .  

a: I d o t e r a u n a t e  

ENVIRONmWT: Inde te rmina te  

9 5 8 4 ' S q  

No Formin i fmra  found. Black sha le .  

AGE r Indmterminatm 

errvIaoam: I n d e t e s m ~ o a t e  

9599'SWC 

r o  Foraminifera found. Black i r o n - a t a w e d  s h a l e .  

Am: Indmtmrminate 

LVVIRONHENT: I n d e t e m r n a t e  



9895'ShT 

No Forsmlnllera found. Coal (an thrac i te )  lFL1 . Black ;ha>/ 

coa l  r a m .  

AGE : fndetarminatm 
EbtVtRQla(ENT: Inde tomina to  

9909'SWC 

No Poraminifotn found. Vain quartz 17). Dark gray to 

black fthctllfod quartz-vmined ahllw. 

A 9  r Indetecminata 
F.NVTRONXENT: Indatmrminato 

F O R M I N I F E R A  REPORT - REVISION 

6760-6970' : Change age to read: Early Crataceouu 
I s e r r i a s i a n  t o  valanginian) P-13 to F-14. 
Thim maan8 w e  f e e l  t h a t  t h e  Early Creta- 
ceous i s  s i t t i n g  d i r e c t l y  on Oxfordian 
IF-16) age s t r a t a  i n  t h i s  well. 

LPPENDlX A 
U . S . N .  TODAMRUW I1 TEST WELL 

COM SAMPLE DtSCUPTIONS 

10,121-10.219'Cose 
No P o r d n i f m r a .  Dark brovnimh-gray c h e r t y  g u r s t z i t i a  land- 

s tan=.  

AGZ r Snd4tmminatm 
EwIIiON1(611T: Sndeterminatm 

-'Corn 
rtonmnoum rp. In1 . Dark gr#r..,~Oa&m. . 

AGE : Indmtmminatn 
LWItlONhWNT: :ndrtaminatm 

W ' C o r e  
N o  r o r u i n l f o r a ,  pyri tm ( ? I .  Park brown t o  b lack  ai l lamou* 
mnalm. 

*WI Inde taminmta  

ENVIRONKENTr Inde tsminmcn 

10.228-10,229'core 
No Oor&minifara, p y r i t e  IR), c o a l  IRI. Dark gray  q u a r t z i t i o  
vary  f lnm-grain aandrtono.  

ACE : Indmtmminatm 
ENVIRONKEHTI Inde te rmina te  

10,Jl6-1O.l~7'Eorm 
No ror8miniferm. Brwnimh-pray coaree-gra in  c h a r t  randmtono 
o r  c h e r t  p b h l a  conglommratm, 

A66 I Indotmrmlnato 
ENVTWNHENTI Inde ta r rn inr t s  

10,317-10,31B1Corm 
Uo F o r m i n i f a r a .  Caaraq-qraln mandrtona o r  c h a r t  pmbbla 
qonglobnaratm a r  abovm. 

hGE r Inda ta rmlna ta  
E.WIR0NELENTt Xndstemina  t a  

10,390-10,403'Core (b) 
No ?ormini fa rm.  Brownirh-pray q u n r t z i t l c  vary  f i n a - g r a i n  

nandrtono o r  n i l t l t o n s .  

AGE r I n d o t a m i n a t a  
E N V I R O N ~ r  Indmcominat. 

THIN SZCTIOH DESCRIPTION ( c o n ' t )  

10.390-10,403' Cora ( a )  
NO t o r m l n i f s r a .  Dark gray carbonrcmoua r i l t# tOn*.  

AGE I Inda ts rmina ta  
ENVIRDNMENTI Xndsts rn ina ta  

w c o r m  
NO r o c r a i n i t e r a .  Wark gray  carhnacsoum mhrls. 

10.489-10,490'Cors 
NO m r . e i n i f e r a .  Dark g r a y  carbonacmou. whale. 

~0 .490-~0 ,492 'COro  
Ha Forrmlnifmra. Dark gray  crrbonacsoua aha la .  

l_ol.rsl'core 
NO to r .n tn l ta rm.  Omrk gray  carbonaamoum a h a l e  wi th  a o a l  
microatringmra.  

10.503'Core 
wo r o r r r l n l i o r a .  Gray coarms-gray eandstonq o r  c h e r t  pebble 
conqlommrate. 



Peard +1 
(Palynology) 

A t o t a l  of 24a  d m p l a a  uerm processed and rna lyzed  from 

tha  s U b ~ e c t  umll. The t o t a l  c o n s i s t s  of 111 d i t c h  cut-  

r i n g s  compotltad l n t o  90 '  i n t e r v a l s .  44  s ~ d o u a l l  co ra4 ,  

86 cores .  and a r x  a d d i t i o n a l  corm s-ples recervmd ac  a 

14t.r datm and fepor ted  i n  an addendm t o  t h r a  paper. 

The t o t a l  aeccron examined ranger  tr- 90 co 10.125' T.0, 

Included wi th  t h r a  r e p o r t  a r e  t igurms 1 snd 2 which l l l u a -  

t r a t e  thm d i s t r i b u t i o n  of th. d i t c h  and sldmuall  corms and 

the  convmntional c o r e  smplma.  r e spec t ive ly .  A svmnary of 

t h e  f indmqa  i 5  q i v l n  halow along v l t h  an addendum ubLC.? 

t o p o r t s  tho  re fomAtron  f r a a  addh t iona l  sampler of Cora I7 

17837-7068.5'1 cacmlved a f tmr  t h e  d r a f t i n g  o r  t h e  da ta .  

90-6210' 

U n d ~ f f e r e n c l a t a d  b raacca te r  IF-A). A r a u c a r ~ a c r t e a  a u a t r a l l r  

(RI , C a l l l a l a s p o r ~ t e s  damelerl  (R) , Cyath rd l t ea  a u s c r a l r s  

1x1, A. l n l m ~  I R - P I ,  e x ~ ~ ~ g o u & a f i  tm 1x1, %15h*- 

idlcma rmnonrcur) IRI. Lysowdiumsporr tes  app. IRI , a- -- 
d a c ~ d ~ t e s  9pp. IRI. Schrzosporrr  p z  IRI, Taxodiaceac (31.  

polyaorpha (RI . Bat io lad in rm-  jaarl.51 (RI , Canninqla 
c o l l L v r r i  (R-PI , C I e l s t o a p h a e r i d l ~  SPP. IR-PI , CyclonE- 

phelium d i s t r i a c t u  IRI, Gardodinium t r a b e c u l o a ~  IRI . WY- 
a t r b c h o r p h r s r i d ~ u  cwkaonae  (R l ,  M o n t o c h i r m a  o p a r c u l r t a  

IRI , Ollqorphamradim c- IR-PI , P a l a . o p a r i d r n a p  c E -  

t.FetAm IR-PI. g p i n i t e r i t ~  E ~ ~ U A  IRI . T-VF c t .  T. - -- 
IRI . 

AGE, Ear ly  CrotacmoU3, Agcam-Albran 
IP-HI8 t o  P-Hill 

ENvXRONIIEHT: marln* 

Taxa from t h i s  r n t e m u l  arm n m c r o u s  and conmiat of  both 

marmm and r a r r m a t r r a l  forms. Thmrr o rde r  of  appearance 

d m 1  n o t  auqgest  any fu rcha r  r u M i v % r l o n  Lor c h i s  p a r t  of  

t M  amctron. 

6210-5440' 

TeZrestxiaL raxr r m a i n  e s l e n c & a l l y  t h e  $we AS f o r  t3o re  

l i f tmd  above u l t h  thm addr t ron  of Lycopod imspor l tns  a%&- 

!%. and ~ > ~ l & a p r i t e a  c=lanqular>. 

(R-A) , Gonyaulrcyata g ranu l rqe ta  IR) , G. helicobdma IRI , 
Hmrmndmmnra p l s c ~ L o r m ~ s  IRI , L m p l ~ t o s p h a e r i d l ~ y  rp .  IRI . .- -- 
~ ~ u d o r o n q ~ a  1- ( R I .  W o n t o c h l t i n a  oDmrculata IR-PI, 

~ l r g o ~ p h a a r i d r w  c- IR-Cl , s. c m p l e x  I t h ~ c k  wall1 IR-PI , 
Polymplmmridirn lhmrnaapmomum IRI, Sanonraaphaera m x -  

r m t i c u l a t a  In ) ,  Tanyomphstr idim _varlmcaiamIm (XI. Tdn* 

c f .  r .  h y a t r r x  IR-Al . 

AGE r Prcbdb l r  NsQfcalan 

E N V ~ R O ~ ~ ~ T :  narinm 

Taxa such am Clathrotmnocyatrs  e l a u m a .  Hmcendeen~a u- 
w, n u d e r o n q u  spp.. and Priunodrn4- a l r akenra  arm 

mithor  mi86inq o r  only poorly raprmsmncmd. There fo ra ,  :his 

r n c e m a l  has beon l e f t  a s  probablm ? leocom~~n .  In a l l  othmr 

aspmcts. r t  ~r 8imklac t o  t h e  NeocOLiM (Pfn191 zone known 

e l l w h e r m  from t h e  Alaska n o r t h  S lops  a rea .  

Tmrrmr t r i r l  t axa  w a r n  r m r n  t h o  *a. Naw tax. t o r  t 5 i s  

~ n t e c v a l  arm: C l c a t r r c o a i r w r i t a a  eurbmckmnsis IR). Con- 
c a v i s e u i r w u !  punccatua I R I ,  CofonatLapora va ldena ie  

IR1, L a p t o l e p ~ d i c e a  prarorum IRI, e i l o a ~ r p o r ~ t e s  tr~c.?oP8- 

p i l loaua  (RI,  Tr r lobospor icas  bmrniasartenmtr  (111. 

O r n o L l a q e l t a ~ a  c y s t s  a s  wmll ate ~ M l l a r  Co those  abcrve ex- 

c e p t  f o r  chm f o l l w r n g  a d d i t i o n s :  Clorstasphaarldium -- 
rlfmrum 181, 5 bnrenamrglr IRI , Cribrogartdrnicm rudeson- - 
~e (RI , yalcnl~para kostromronsia I R I  , P a r e c d i n ; ~  d*- 

forma IRI , Srmrodmrum qro+.r (Rl , Trrchod:n&um - 
(XI, TuMtubmrolla  d w  IR) . 

AGE: Ear ly  CS'etdCeOu~. NCoCOmlan 
I P - n z o ~  

QIVIRONnMT: .Ur lne  

Th l r  i n t m m a l  LS dmfinmd by che f i r s t  occur rences  of m- 
u daavsorna and T u b o t u b s ~ ~ l 1 3  reaZalr a t  t h e  t o p ,  m d  

tnm l a a r  occurrancm of Ollqosphaer&diurn camplex i n  the  s i t e -  

wa l l  c o r e  s imple a t  7243'. 2 .  - and a a v a ~ a l  ochmr 

Ear ly  Crmtrc.our mrcroplankton t axa  40 GFontLnuo LOWIF i n  th* 

we l l  ie thm d i t c h  *amplm5. bu t  t h y  arm no t  wa l l  cmpresenced 

i n  tha  corm and s ldcwal l  c o r e  samples, and a r e  in to rp rcccd  

t o  be tho  r e s u l t  of "up-hale' contamxnacion. Two a: thm 

1.u spor r  t a r r  ;#om t h ~ r  aacc lon ,  r . r .  C r c a t r i c o s r s p o r r t e a  

purhsckmnalr and T r l l o b o s w o r l ~ a s  bernaa4prEenrls  are a l s o  

t y p i c a l  of Ear ly  Nmocomlan s e c t i o n s .  

Te r remt r r r l  t axa  c o n t ~ n u e  a3  a w v a ,  bur becma  l a s s  d l .~~ra . .  

New *pac ias  dceur r lng  r r a :  P l l c a t n l l a  abaca I R I ,  Rublnel l?  

ap. III . and T r L l o D o s p o r l t ~  h.nnonl+s IRI . 
Drnotlagmllate  c y s t a  a s  we l l  become i p s =  d rve ree .  S r q n i i i -  

c m t  new forms arm Clalstorphamrld* c r rbu l r fa rum IRI, 

Scrlnrodrnrum c r y r t a l l r n w  (Rl , and Tenua caoult"i_ IRl . 
AGE - Probablm Jurassic. und1L:arentiatad 

E N V t R O N n t N T :  !iarqLnal Masrne 

Thm markmd ruductron m taxa  does n o t  a l low f a r  r norm prm- 

cis. aqm i n  t h o  i n t o N a l  dosoribmd above. Thoam taxa  pro- 

$ant (I.*. ~ t o e e h ' e r i d r u m  U b u i r t a r u m .  ~ c r i n ~ o d ~ p l ~ ~  
c rv r t a l l inu rn .  and Tmnua r b o u l t i l  on ly  weakly auqgmac a 

J u r a r s r c  aqm. 

Corm r ?  171137-7868'1 frola t h r s  i n t e r v a l  r r  complmtcly b a r r m  

excsp t  f o r  thm two uppmmoat samples 17837' and 7840')  uhlch 

con ta rn  Cratacmous (Nmoccmlan-Albranl palynomorpha. These 

two suhplem a r e  t o t a l l y  a l i e n  t o  tno  cemlinder of t h e  coco 
m d  arm ha re  con6Ldat.d t o  b* *rcher  c o n t a a m r t e d  3y mud in-  

vamron o r  collected from rubb le  a t  t h o  t o p  of  t h e  co re .  

Raprocssalnq of thane two $amplan produced che same t a s u l t s  
f o r  783i ' .  bu t  changed 7840' t o  burrmn and l n  a g r s m s n c  u l c h  

thm r o m i n d e r  o f  tho  corm. 

Anap lan i rpor l fo r  b t rpu la tu6  IR-CI. A P i ~ u I a t l s o ~ ~ ~  l-wd 

IRI,  u n d r f f ~ r a n c l r t e d  hi3accaces (R-AI. C l a a a o p o l l i r  cl..- 
so rdas  (Rl. D . l t o ~ d o a ~ ~ r +  ap. In ) .  D a n a o r ~ o r r t e r  spp. IRI, - 
Dulhuntyrpora IRI. P o l v c r n q u l r t i s p o ~ r t e m  32. (XI. 

T a o n i a t s p o r ~ t e l  spp. IR),  u n d ~ f f e r e n t i b f o 0  v e r r u c a t e  ~wcem 
IRI . V l t r a l a p o r l t e s  pa l l idua  I R I .  

AGE r Proaabla T r l a 8 s r c ,  u n d l f : a r a n t ~ ~ c e c  

WVIRONHENT: Bcnmrrrne co H a r q ~ n a l  Marina 

Wrm occurrmncms o f  A e i C U ~ a t I ~ ~ ~ r b s  l . L n i a u u i ~ ,  D u l h u n t ~ e ~ o ~ a  

mmuta,  m i a e s w r i t m a  spp., m d  r a r a  t o  c o l n a ~  occur tencas  

of M a D l m i r ~ r r t u m  s t r ~ u I a t u e  weakly ausqeat  a Tr&aaa lc  

aqm fef t h i s  bntmrval. Frmqumnc t o  abundant occur rences  

o t  crmtaceour d ~ o t l a q m l l a t m r  wmre also n0c.d. but  they arm 

rntmrpretmd a8 " u p h o l e "  conthminacron. 

Sdmplra rocervmd l a t e r  from Corm 17 provldm L ~ t t l m  addr- 

tron.11 d a t a ,  and do mot a l t e r  tho  x o e 8 t ~ o n  Of t h e  we l l .  

Oata Crom thmam aamploa arm rr f o l l o u r t  

:83?-7842,7, 

Omltoldoroora sp.  IRI , Lycoeodlumsporlcns rmmlrnurus IRI , 
LyCupOdr~mgor t t e s  spp. .  Osmundrcrditda rpp. 

7 8 4 2 , g - 1 8 4 8 . 5 '  

D4ltordospora r p .  IRI. -- 



7865.9 -7868 .3 '  

Barren of palynomorphs. 

S U M Y  OF PALYNOWGY REVISIONS 

90-6210' : E a r l y  Crmtaceous, Aptian-Albian (P-Hln t o  
P - M ~ ~ I .  

6210-6660' ; E a r l y  Cretaceous,  p s s i b l e  Neocomian (P-MlBaI. 

6660-6688'7 r E a r l y  Cretaceous,  Ncocomisn lp rnbab lo  i n  
P-M191. 

6688-7243' r E a r l y  Crmtacaoua, Nornomian (P-M201. 

7243-0214' r Probab le  J u r a s s i c ,  u n d i f f a r c n t i a t c d .  

8216-9630'  r Probab le  T r i a s s i c ,  u n d i f f e r e n t i a t e d .  

9630-10,225' : T.D. Ago Inde te rmina te .  

Peard :Y1  
(Foraminifera) 

Tnn i o l l w i n q  micropaleancoloqical  r e p o r t  r r  barn-d on t h e  

s-lnatmn and c n c c k l i a t i n q  of  336 wash& d r t c h  samples, 

71 uerhad conventaonal  c o r e  mmple., 4 3  - r a a h d  sbdewall  

corm rampl.6, m d  24 t h l n  sec t ioned  d r t c h  and convenrional  

corn 9.lple4 covar lnq  t h e  l n c e w a l  90 co 10,225 i e n t  I t o t a l  

depchl .  Thrn sa rc rona  vmrm prepared on 411 l a r p l e r  below 

9630 fnmt. Four C h e c k I l ~ c 4  and a f auna l  a r a t r r b u t i o n  log  

a r e  ulc1oa.d f o r  your convenimnce. Srx a d d i t r o n a l  ~ M p l o a  

:W for. *7 were TeCe+Vad a f t e r  che Core c t m c k l r a t r  had 

been p r a p l r d  so tha.0 a p p r r  Ln m appendix a t  c iu  back 

QL t h i s  r epor t .  

Standard tmchnlques were wployed  m proceasing che materbal .  

A11 s a a p l o l  were twllod i n  puacarnary-il m d  warned over  20 

and 200 m s h  rcreona.  

Frequmcy symbols us& i n  t h ~ s  repart corraapond co che 

e o l l w x n g  numerical values:  R - r a r e  11-51: P - f r equen t  

15-321: C - cormon 133-99); A = abundant (100-1991; and FL - 
:lo& IZOO*I. 

. t i c t a t a ,  I iBwCroPrna bark$d4lq&. Millammina manrtobensia .  

E. !-.wwqnaig, W- r schn ia ,  a d  B a t h v q u  mcnq  Oth-rs 

c h a t ~ c t e t i z e  tnnae s t r a t a .  T ~ O  e o v o  a s s o c i a t i o n  i r  t y p i c a l  

o f  tho  VerneurlAnoldes b o r e a l i s  t n u n r l  zone and ; r  Middlu 

t o  h t e  Albran IF-91 age. S t r a t a  oetveen 90 f e e t  and 150 

f a o t  whi l e  devord of Albian F o r m r e i f e r a  a r e  rncluded wi th  

t h  ~ t b i m  l r - 9 1  a c r a t a  basad on t h e  pa lyno log lca l  r r l u l r r .  

Th. e n v i r o m e n t s  r ep r r sen tod  by chess assemblages were pro- 

b b l y  innor t o  p i d d l e  n o r r t r c  a5sac ra ted  wrth f luCtua t inq  

t u r b i d i t y  below 1290 lmec. Dapor l t iona l  a n v i r c m m n c ~  above 

1290 fees ware probably nonmarine t o  marginal  marme.  

AGE Early Cr r t aceous  
Mrddlo t o  l a t e  Albran IF-91 

ENVlRONblENT: Nomlatma t o  Middla Narb t l c  
If l uc tuac ing  t u r b l d i t y l  

T h i a  ~ n t e r v a l  r4 CharJcterazed by occurrences of t h e  fo::ow- 

lnq:  Bafhyaiphon m, Gaudry;na nanushukensrs, Verneur- 

l lno idea  borea l&a .  Ammobaqul~tes Lraqmen:acru~. 3. wenonahaa, - 
I a raccnar ra  w, H r l w c r e p l n a  n a r x a d a l e l ,  

T e x t u l a r l a  topaqorukens&s,  Amm~db~cus r o t a l d r r u s ,  C?OIDOSPI- 

r e l l a  g a u l t m a ,  H a v l o v h r a s w ~ d e s  CoDaqorukensrs, H. c'. - 
axcavatus,  and Saccammina l a c h r m ~ .  The abova fauna ind l -  

cstma a Lace Aptran t o  Early Albran IF-101 age. The en- 

Vironneetu r ep rmrmted  by t h e r e  w d e r a t n l y  d l v e r s e  a g g l u t r -  

nrcad assemblagda *e ra  probably somewhat tucbrd middle co 

Onter  n e r i t i c  depths.  

acr : B8tly c r e t r c s o u 8  
Late Apcran t o  Lar ly  Albian (F-LO) 

PNVfRONnENT: Mbddle t o  Outor NmritLc 
( tu rb rd l  

A pyc ic i t ed  r a d i o l a t i a n  fauna usua l ly  c h a r a c t s t l a a a  theaa  

s t i a t a  togn thnr  wrth r a r e  occurrence. of rqplut inrrmd md 
c r l ca reoua  Foraminrfera.  Houever. the p y r i t i t e d  r a d r o l a r i a  

do no t  dmvelop u n t r l  around >B8O f e e t  rn t h r s  we l l  and r t  

il on ly  through l ~ l n o l o g i s  and grosa f auna l  c o r r e l a t r o n s  

n l t h  cha a d y a c m t  Kuqrur I1 -11 t h a t  we can auqgcst  a p a -  

e ~ b l e  r-ll t o p  a c  4 L L O  Cnoc. r t  r s  p a a r b l a  t h a t  t h e  s t r a t a  

frcm 4110 f e e t  t o  5880 f u e ~  a r e  s c r l l  Latm Aptlan co e a r l y  

AlDAAn IF-101 i n  sgm and w e  a r e  dnalLnq v r t h  some raprd  

th ickness  chungma assoe idcM with t h e  P-I5 and P-11 Lncer- 

v a l s  batwean tho  Kuqrur $1 and Peard 11 wnl l s .  Lrthosunoa 

; t ops  l u s t  ahvm cne base o l  t h i s  u n l t  r e  6210 l a a t .  

Xccordrng t o  Ramsay 119701 a zone l i  pyr r t i zod  r a d r o i a r r a  

sepa ra tes  t h e  Verneurlrnordmr b a r e a l r r  Zone from tho  Gaudry- 

Lnd t a r l l o u c i  Zone, and is probably Agt iM t o  Early Albzan 

An ago. we f e e l  cha t  i c  r a  probably Apcian bn ago. bu t  our  

d a t a  ba t e n t a t r v a  d t  t h r s  t m o .  Due t o  thm 1 i m ~ t . d  n a t u r e  

and preae tva t ion  o t  t h r a  f a m r .  411 t h a t  can bo s a r d  d u t  

tno  c n v r r o m e n t  o t  d o p o r ~ t f o n  r r  t h a t  lr. war mrrino and open 

t o  O E ~ M A C  cu r rnn ta  below 5880 f a e t .  

ACE: Early Cretacoour 
PO6sible Aptran. IF-3171 

ZWIRONHENT: .Marme (Open Pur lne  bmlou 5880 ' I 

OFrurrnncom of  Bathvarehoq sc&nt i&Laca .  ~ l s c u s  m- 
w, Thutama$noldes ap., Gaudryina t a b l l e u r r ,  2 .  
tapma. .  C losoapr ro l l a  8 .  G. a r c t b c a ,  AmmOLaCulrtea eqectu*. 

4. p o o n ! - . c o ~ 4 e ~ ,  arenrcaous spp. ( l a r g e ,  c o a r r e l ,  m- 
rquamata. 2 .  conbcmrnu ta .  Caudryrnel la  r r r a w i a r l s .  

GloWaubCa SuburCtLca. PLeudo@1ivbna -. Haploenra=morJe$ 

d u o l l a t i q ,  n. qpad4nouQhanr~r.  g. m, g. l n t l n r r u r a n d l s .  

Conorturdor c f .  m b a t a n r r r .  PraabulLmrna 2 ,  Sa racanar l a  

jvoymctura, Lrtuotuba g a l l u ~ r ,  C l o b u l ~ n a  q r i a c a ,  gurnuuelo-  

1 ,  and L s n t l s u l i n r  ap. (rals.d su tu res l  monq o t h e r s .  

LndLcate a r)eoccmran IF-12 t o  F-131 age :or t h e r e  s c r a r r .  



cammnn t o  abundant sounded f roscad  quar t2  f l o r c e r r  4190 

domrnata c h r s  ~ n t e f l a l .  The abundanca and d r v e r s r t y  of  

theaa a r suab laqes  suggest8 r e l r t r v r l y  c:oaruatar  r a r o c r r c e d  

u r t h  f l u c t u a t r n q  mAddla n e r i c l c  t o  uppar bachyal  galea-  

daptha.  

AGE : Ear ly  Crocaceour 
Neoconian IF-12 t o  P-13) 

ENVIRONI(ENT: nfddlm Nec i t r c  t o  Uppar Brchyal 
I c l e a r u a t e r l  

Th i s  interval zs  somawhat of an mrqma. I t  c o n t a r n s  c w m n  

occurrences of t o m  Lrwa t h e  over ly inq  r a t e r v a l  and r a r e  

t o  t r a q r u n t  occurrancar  of forms such a r i  H a p l o o h r a ~ o i d c s  

m. Trochrmlna  i n p t q W ~ n ~ L S ,  S r r a c e n ~ r r ~  c f .  ox fo rd iana .  

1. c f .  m s o r u k e n s r s ,  Nodosarra c L .  p a c h r s t r k r ,  L ~ n q u l l n a  

c f .  m. and a o d i r c u s  chomrr. Tnerc l a t t e r  a p a c r r s  sug- 

g e s t  a Latm J u r a a r l c  age. S rncc  t h e  palynoioqy rndrcataa 

r N I O C O ~ L ~  IP-U20) age f a r  theso  3 c r a t a  i t  could m m m  ~ h d t  

+ha La te  J u t a a r r c  Foramrnrfara a r a  s r t h e r  reworked o r  mlre 

they ranqm hrqhar  rn t h e  s e c t r a n  than we ?rovrously be- 

lrrvmd, In comparzng t n r r  t auna l  saqsencr  wrth t h e  4d:acent 

Kuqrua I 1  we l l  thmre doe0 a g p ~ d r  t o  b. r s r m ~ l . % r i t y  rn  cac 

fo ramrnr fe ra l  aaqucnces, bu t  t h e r e  r s  no I s r r o b o r a t r n q  

palyno1ogLcal d a t a  ~n cho Kuqrud I1  v a l l .  I t  r s  poss rb ie .  

t h e r e f o r e ,  b n s d  on fo ramsn l lo ra l  Launal ~omQarlSan3.  t a l c  

-ha  Tectron c ~ ~ l e d  Tlchonien t o  9err.alian 17220--450') 

I n  the  Kuqrua 1 1  we l l  r r  t o t a l l y  o r  m p a r t  c o r r e l a t r v s  wrth 

t h e  r n t a r v a l  6730 f a e t  t o  7243 fmet i n  tha  Pmard Bay 11 

-11. Theso f a w r e  app.ar  co rmpre8anc dmposrt ional  mvr ron-  

m n t a  S imr la r  to t ho  wmr ly inq  r n t a r v r l .  

Am: Lafa J u r a ~ s i c  t o  Ear ly  Cracacwrus 
I c m r r d q r m  t o  Valanqlnirn 
IF-13 t o  ?-161 

ENVIRONHEWT: Mrddle N e r i t r e  t o  upper Batnyal 
( c l sa rwa te r l  

Baaed on thm Overlapprng occur rences  o f :  Astrcolua pedrr- 

=, GauQrvina e, G. m u ,  5. LePf insve / l r .  E. 
m g o r u k e n s & r .  t a n t r c u l i n a  quen l t ad tk ,  glQmorDrra p4-tdnl. 

AIPW~~LSCUB 4SDeNa. 5.  S I I L O ~ U S ,  &. c h ~ r 6 d o a L ) ~ r u s .  m- 
metan.ia, 5.  l r r s r i c r ,  nars&$linovrrr CatxavalensLZ. 

n. phraqmlra8. Sa raceea r i a  toeaaorukenals .  3. oxford ianr .  

Tr0cnarmLna c ~ n n a p u e n s l r .  CQPoorbordol cL. hofke:t, Nodoraria 

ortho.cQecha, I(. c f .  r v i n q ~ L h h d .  CILharlna en tvwmatur ,  
and TextuIarLa a r w m l 8 ~ t ~  thes8  4 r t a t a  arm OrYordlan 11-16) 

Ln aqm. Tha t o p  ot t h i s  i n t 8 r v r l  r r  u r u r l l y  prcked on t h e  

b a r r r  of th. t op  o c c u r r e m a  o r  g r r a c e n a r r r  Coeauorukanaba, 

whrcn t r  a t  7290 t ea r  m t h i s  well .  Thr r r d w a l l  corn 

a m p l e  a t  1 2 4 3  Laet whrle l ack ing  s r r a c e s n r b r  toDaqoFukanrra 

doer  con ta rn  4 fauna mere r m r l r r  t o  t h i s  i n c e r v ~ l  t a m  ro  chc 

ovmrlytnq r n t e r v a l  a0 t h o  Mundarf  hre b u n  ra r sed  co 3ccon- 

modat. t h i s  s ~ d a w a i l  corm s m p l e .  A sanes tone  appaar t  sn 

th. 109s a t  th8  b o c t m  of this r n t e w a l  (7125-7910'1. Thar 

SMdstOne bs  ~nc ludmd i n  t h e  Oxford rm l n c a r v a l  r m c e  no 

fauna l  change ir obrarvad u n t r l  vo a r a  rn t h e  s h e l a  undmr- 

lyrng t h e  randston8 unbt. Lxr r ina t ron  of Corm I7 and a Leu 

a i d w a l l  c o r e s  from t h o  u n d r t o n o  r n t a m a l  8uqqaat th*r 

t h i a  u n i t  mry bm of indotermlndcm aq. 1 i . a  . 34 o ld  a s  Ear ly  

t o  KLddla Jura18ic o r  a6 younq aS OX<Ordranl. 

AGE z b t o  Ju rasazc  
OxZordAan I@-161 

ENVIRO-: oucar  N m ~ i t & c  t o  Uachyal 

Thmsa s t r a t a  a r e  c m r r d e r o d  t r r l y  t o  Urddla f u r a r r r c  a q r  

m+rd on or;c~rrenc8.  o: ~ b a c u l r t a a  c.'. vacus ta .  Trocham- 

mina w. xodosl)r&4 r a d r a u .  R W P ~ U  m. m d  i r e -  

qwat t o  c w n  pyrr t izmd radiOLa5%* a t  trim genera CZ- 

spp.. $mnqgd&e<w spp., and LrZMFmDe app. The 

prmsmnam of r ad ro la r1d  suqgmar open u r m e  condLt:ona. The 
depor r t rona l  envr ronwnr  f o r  tneea  rocks waa probably middle 

n e r i t r c  co 1s dmeP r r  upper ba thya l .  

AGE l Early t o  Mrddle I u r a s s r c  
IF-11 t o  9-18) 

ENvtROWhEuT: Probable U d d l e  Y a r l t r c  to 
upper eacnyai  loprn marina) 

I t  war naeeaarry t o  spread t h e  age of thir i n s a r v a l  s r n c s  

it con ta rn r  r mrxad aaaemblaqe. A fauna s r m i l a r  co cho 

over ly rnq  mtmrva l  occur9 he re in ,  a long u rch  qumstronebly 
rework8d T r r a s r r c  IF-191 formm. Rar. occurr8ncas of *- 

himaf$oides m d  Lrth~cunom 2 sugges t  a T s r a a s r e  

IF-191 aqe,  bur t h e  i n t e r v a l  1s lackrnq a complrsm 7-19 

as raa8 laga .  Theso S t r a t a  p ~ o b a b l y  r a p r e r e n t  mrddlc t o  o u t a r  

n e r r t i c  S e p $ l t i o n .  

AGE : T r r a s a i c  20 E a r l y  J u r s r r i c  
IF-16 t o  ?-I91 

ENVIRONMENT: Probable Mrddle t o  Outer  r c r ~ t i c  

Astacolur  connudatur. Nodosarra S h u b I i k e n s l ~ ,  Y. -, 
v a q i n u l i n o o s ~ r  -. Lknqulina r l a r k u n a i s ,  Pseudoslandu- 

l i n a  I&mpa4nensla. F rond icu la r ra  -, and Wonaria f r r q -  - 
merits Occur throughout thmre bed*. Thaam Launar appear  t o  

r ep re renc  open m r r n o  middle n e r r t i c  cond i t rona .  X d r s -  

crnctivm dark 8t-n t o  black c a l c a r ~ ~ u s  pehbly r rndr tone  

s m r l a r  t o  cha r  d r r c r i b d  by Tappan IlPSI. pp. 5-61 from 

cha baa41 25 t o  50 f e e t  of t h e  S h u b l ~ k  Fm. rn  t h e  Sadiaco-  

chit Rlvar Raqiun cops a t  8640 f e ~ t  m r h l a  wa l l .  

A W :  T r i a s s i c  
IF-191 

SNVIRONWNT: MzddLe Ner r t r c  
(open marina)  

h vary poor faun* conar r t rnq  of Ammob~culitaa ap. I sma l l l .  

drendcrcrur rpp. (very s m a l l ) ,  urd Trochamrna sp.  O ~ c u r s  

r a r e l y  in  t h i s  Lnterval .  Thin asrmnblaqo r s  poss rb ly  lndr -  

c a t i v e  of Zonula F-20, al thouqh tha  marker f o r  t h a t  zonula 

r e  n o t  preaent ,and is probably r t r l 1  Trl&SrAc Ln aqm. A 

l i t h o l o q r c  changa t o  glauconroic q u a r r z r t r c  zandstons a t  

9459 Loot Puqggata t h a t  up a r e  probably m t h e  Permaan 

Ich00k. Formation a t  t h a t  w i n t .  The tap of chxs a r t  i s  

placed on t h e  b a a r r  of a L i tho loq lc  chanqm. Those s t r a t a  

proarbly r a p r e r e n t  nonaarine t o  marginai  marina depos r t ron .  

9630-10.2Z5' 

Thrr  l a a t  u n i t  i a  picked w t he  h a r r r  of  a 1; thoIoqtc zhanqe 

t o  medim t o  dark gray wavy banded a r q r l l r ~ e .    he f e u  rarm 

Foramnbfe ra  round neLr t h e  t o p  of  t h i r  in t a rVa l  a r e  be- 

1rov.d caved from ovarlyknq m t a r v a l r .  

7837-7842.7' Core 7 

No Foramrnifmra founO. Glruconlt. t b l .  Dark brown glau- 

c o n r t i c  s u c e r ~ a i c  aandatono+ 

AGE: indecammatm 

GNVIRONFEXT: Probdble a r i n m  

7847.8-784.8.5' core 7 

No Foraa in i fa fa  found. Glauconate IAI. Dark a r w n  j lau-  

C o n i t i c  Very f ino-g ra rnu i  rmda tone .  

AGE: Indatarmrnato 

MVIROHUENT: Probable ,Ylcrne 

7848.8-7851.2' Core 1 

EM Porammrfera found. C lauconr te  I A ) .  Dark brown very 

fir.-grain& y l a u c o n r t ~ c  aand t tonr .  

AGE: I n d e f e m l n d t 6  

ENVIROMENT: Probable Marme 

7854.2-7859.9' Core 7 

No Foramrnrfara found. Glruconrtm IAl. Darn brawn ,vary 

Llna-y r r~ned  ~ l a u c o n l t l ~  sandstone.  

ACE: I n d r t e r m ~ n a t ~  

ZNVIRONUENT: Probable .Urano 



7 8 5 9 . 8 - 7 8 6 2 . 8 '  Corm 7 

NO Paramlnrfar~ found. G14uconlte l s l .  Dark brown to 

b l a c k  very trne-grarned sandstone oc srltscone. 

7865.9 -7868 .5 '  Core 7 

No Foramrnrfera found. Glau~anrte i R I .  Dack brown t o  
b l a c k  very trne-grained sandstone or srltstone. 

AGE : Indetem~nrta 

ENVIROH&NT: ProbaDla n a r m e  

EQRAHINIPETUI REPORT - R N I S I O N  

6720-7243'5W r Change egc to Early Cretaceous IB+rria- 
aian to Valanqlnlanl P-13 to P-14. Thir 
means that, like the xuqrua I1 and S. 
Mead* # I  wells, we now feel that we arc 
dealing with Early Cretaceous strata sit- 
ting dlreccly on Oxfordinn IF-16) ago 
strata. 



E .  Sirnpson $1 
( P a l y n o l o g y )  

PALYNOWGY REPORT 

a t o t a l  o f  179 s a m p l e s  were p r o c a s a a d  and a n a l y z e d  f rom 

thm s u b ~ e c t  w e l l .  Tho t o t a l  COnSISt9 o f  65 c o r e  samplas. 

18 r i d e w a l l  FOrOS, m d  96 d l t c h  c u t t b n q a  c o m p o ~ i t a d  :or 

t h e  mast  p a r t  r n t o  90 '  r n t e r v a l a  ( f o r  t h o  s r c c r o n  from 

6590-7L9O4, 30' r n t e r v r l a  warn u a e d l .  The t o t a l  a e c t l o n  

sxamrnod r a n g e $  Prom LOO-7718 f e a t  t o t a l  d e p t h .  

Includmd u l t h  t h r r  r a p o r t  a r e  F l q u r r a  1 and 2 r h r c h  r l l u e -  

r r a t a  t h a  palymomorph d ~ 3 t r r b u t r o n  o i  chd d i t c h  a n d  I l d e -  

w a l l  cmrer  and t h e  c o n v a n c l o n a l  c o r e  s a m p l e s ,  sanpaccLvaly .  

A a u m u a q  o f  cha  f ~ n d r n g s  1s g l v e n  balow. 

100-460' 

1JndL:taren t l a t g d  biaAcCacmI I R-AI . O s m u n d r c l d b t e r  SPP. IR-FI . 
S c h r z o a p o r r s  p r r v u s  IR-Fl.  TJxodLacear  la-$1. 

A l t a r a l a  a c u m r n r t a  (R-FI . C.l;n_r~g_r m E r  181, C-a- - ---- 
rphaarrdiuJ spy. (RI , C r ~ b r o p a r + ~ + ~ , + ~ ! I  r-r IR) . ~4% 
nephel rum d ~ s t ~ n u t u m  IR) .  3-a a@l6s IRI , 

~ y s t r r c h o d r n r u l p  -- pulchrum (R-PI , H y s t r r c h o r p h a a ~ w  r_F&- 

l a ~ , % ~  IR-PI , I S 4 a m l r d r n ~ u m  ~ d l t ~ m t e n s ~  I n ) .  O_doncocnrtlna -- 
~ ~ s t a t ~  I n ) ,  2. o p r r c u l a t a  IR-F) , O j i g o s p h d e r r d b ~ ~ .  ~&&her- - 
r r a u .  ( R I ,  P a l r a o h y a r r r c h o p h o r a  m t u s o c i o l d e a  IRI. s a . o -  - 
p e r ~ d l n i u m  b a a l l i u m  IRI , L. c r a t a c e ~ m  IR-PI, ~ - s e ~ n r f a c ~ t ~  

r w s u a  IR-PI. 

AGE : ~ r t u  c ' r e t a c e o u a ,  Cenamnnrm 
(P-M161 

ENVIRONIIENT: M a r m e  

A l t e r b r a  a c m l n a c a ,  I a a b a l r d r p r u r n  b&lfaacmnae and l a l a e o h y -  

s t r ~ C h o ~ h o < ~  l n l u a o ~ r o r d a s  a r e  known from C a n m a n r a n  and 

youngor  aqmd r o c k s .  They o c c c r  a l o n q  u l t h  & l b r o D Q r r d r n r u n  

a d w a r d r r  and l a l a q o p a r l d l n ~ u m  c r e F ~ ~ c e u m  u h i c h  q a n a r a l l y  a r e  

k n w n  f r m  Cccommian and o l d e r  r o c k s .  T h c r e t o r e .  t h r s  r n -  

t e c v a l  h a s  baen d a r e d  a s  Ccnomrnlan l n  aqe .  

400-1360' 

U n d r r f a r e n t z a t e d  ~ r 8 a c c r t a s  ( A ) ,  h ~ a u c a r i a c r c s a  r u r t r a l l s  
In1 , C I c a t r r c o ~ r s p o r r t a ~  ~ ~ l s t r a l r m r r a  IRI. 5 .  h u  IRI , --- 
cy. th i4 i tms a u s t r a l ~ ~  ( R I  , C. m a r  IR-CI . G&c'lenriSitea 

$.nanlcua IR-F) , ~ v r g a t O 6 p a a  r p p .  IR-PI , 0 8 m u n d a c ~ -  

d i t a s  spp.  IR-c), s c h i r o s p o r l s  p ~ s  I n ) .  ~ c e r a l s P o r r r a r  - 
s p p .  IRI, T a x o d i a c o r a  IR-41, r r i l o a o a w r r t e r  p e r v o r u l a n t u a  IR1. 

Cannrnqra  c o l l r v o r r  ( A ) .  ChLlmydophore l ld  nyor IRI. W O -  

a p n a a r l d r m  jpp.  IRI, S r r b r o p e r l d l n ~ w  o c l c l  IRI .  

C y c l o n o p h e l r u n  d i a c i n c t w  IRI, P-a MAcoL4 IR-?I , Ganur 

"Ha IRI. Gonus 'W* IR-C), H y a t r r c W r p h 4 0 r e  C w k S O n r U  

( R I  , tuxadrnrum p r o p a t u i m *  IRI , Nmlaonrmlla ap .  (RI , w- 
c h r c m 4  o p e r e u l  , c a  I R I ,  o l r s o s ~ h a e r & d l w  QZ%&S IR-Fl. 

P a l a m o p o r r d r n r w  c c e t a c a w  IR-C). S @ ~ n l l a r r t m r  IR-FI 

AGE. E a r l y  C r * t a c e u u I .  
a r d d l -  t o  LAC* s l b r a n  IP-Ml7l 

ENVI~~ONMENT: n a r i n e  

~ h i g  i n t e r v a l  IS b a s t  d e f i n e d  by t h a  i r r s t  appearance o f  

L u x a d i n r m  p r o p a t u l ~ .  a n d  t h e  I a a c  accurranc .  aC &nus  " W ' .  

T a r r a a t r l a l  tax. r-rn a s P e n t i a l l y  m a  aamm a s  abova f o r  

t h r r  r n t e m a l .  but w i t h  t h e  a d d i t i o n s  of  C a l l r a l a s p o r r t o r  

J ~ p r O r i  IRl , D i a t a l t r l a n q ~ ~ l ~ p ~ r ~ t . ~  app. IRl , E x e 8 l S I -  

l u l r t r a  tumulus  IRI , N a o r a a s t ~ ? C Y i a  cry"Ec! IR1 . -. - - - 

- 

a p h a a r r d r u n  r a y m e t r r c m  18-P) ,  C n n n r n q l a  c o l l r v a r r  l a \ .  
C h l a a y d o p h o r o l l a  n y e i  IR-el,  C _ t ~ ~ r o s p h a a ~ r d r u m  rpp.  IR-CI, --- - 
c r r b r o p a r t d ~ n l u m  ~ I I W & ~  IR-PI , Cyc!onephel;um CsmPACtm 

IR-PI . C. d r r t r n c t u .  IR-hl.  H ~ a t r b c h o ~ p h a m r l d r u m  :=$=he 

IRI . O d o n t o c h i c l n ~  u p * r c u l r r a  (R-CI , O&g~~haec:dlum corn- 

pl.~ IR-A1 , 5. L ~ X  l t h r c k  *all) IRI . P ~ I r s o p * r r d r a ~ u m  

csecacaum IR-$1, Pseudocacaclu!n a x ~ o l r c w  IR-Fl,  J. re- 

IR-El, S ~ r n r f r r r c e s  r m 6  IR-TI, T f e f a  c:. 2. =rx ( i l l -  

AGE I e a r l y  c r e t a c a o u s ,  
A p t r a n  t o  E a r l y  a l b r a n  IP-MlPI 

ENVIRONHENTi marwe to H a r q m a l  . m r i n e  

Th. t o p  f o r  t h l a  r n c a r v a l  bas boon d m f i n e d  a s  t h o  a4.o of 
Genus "WC a t  1360 f e e t .  I t  Could  a a  wmll a* placmd on* 

a m p l a  loumr a t  1450 f a a r  o r  r a  low a s  2670 f e e t  u h r c h a v a r  

depth i a  t h o  t r u e  b a n e  of Luxadinrum p r o p a t u l u m .  f n  o t h e r  

w a ~ l a  o n  r h s  N o r t h  S l o p a ,  me base o f  G l n u s  " w *  haa  baan 

u s e d  more  I r a q u a n t l y  t o  d r t i n a  c h r a  h o r i z o n .  and f o r  t h ~ s  

rabaon it r s  umad h e r e .  

The bas* f o r  Chis i n t e r v a l  i s  d c f l n e d  by t h o  r a a p p e a r a n c e  

o f  f r e q u e n t  o c c u r r a n c a s  o f  Grrdodrnrum t r a b e c u l o s r w .  -2- 
a p h d a r i d i u m  m, and Tanua m a o n c x r r i a  u h i c h  r n d i c a t e  chm 

t o p  O L  t h o  p t o b d b l e  Naocomim h o r r r o n  betwman 6130  t a e t  and 

6510 famt .  

T a r r o s t r l a l  t a x 4  Lor t h i n  r n t e r v a l  r m a i n  a a  rbovm, b u t  I n  

d a c r a s a i n q  d i v e r s r t y .  C ~ m l s t o $ q ~ ~ e r r d r 7 m  ? o l ~ ~ e U  IRI , 
C y c l o n e ~ h a  lrum di.a.c~~ctq IR-CI , tnponiry ~_!j>fiuLa I RI . 
Gardodinrum t r a b e c u l o s m  I R-Fl . Gonyau l a c x a f l  q:A.ny>t-~:> - ..- 
IRl . Hystrrchosphaer+,um_ r*~<!t- IRI . n i c r h y a t r l d i u m  ---- 
s p .  IR-r l .  f ludaronqir  s t a u r a t a  IRI ,  OdOntOCh~t i9e .  o~a~:>.- 

I a t d  IR-A) . O I i q o s ~ h d $ r l l ~ f l  ~ p k x  IF-A1 , ;, cp$pJ?.x - 
l t h r c k  v a l l l  IRI. O p e r c u l o d r n r ~  a r l n r y e r w -  iRI ,  

P a l a e o p e r i d r n i u r  cracacnum IR-CI, S e e o b i a ~ p h a e r 4  m l c r o r a t i -  ---- 
-1- (RI . S p i n l f a r r t e s  r2w-+fi IRI. rsnu. a n a ~ h r r r a a  IR-PI, 

T.  f f .  T .  h y s t r i x  I R I .  - 
hG'E x Probable N e o c o u a n  (P-nl0  t o  P - r l 9 l  
@NVIWNIIE?IT: n a c i n a  

Sincm a d d i t r o n a l  d l a q n o s t l c  f o a s r l a  1 i . e . .  H e r e n d e o n l r  w- 
m, P r l o n c d ~ n i u m  r l a r k a n r e ,  P a r e d -  d a a y f o m a .  w- 
t u b q r e l l a  r o a t a l a )  r a r e  n o t  :owd.  a  norm d a f r n r t r v e  3 g r  

Cannot  am a a s ~ q n s d  t o  t h r s  r n c e r v a l .  

6602-6897' 

~ r a u c a r r a c r t a a  a u a t r a l l a  1R1, U n d l C L l r a n t r d t a d  b r s a c c r t e s  --- - 
IR-A),  c a l l i a l a a p o r r t a _ s  --- damprdrr  I R I .  c. t r r m q u l a r r .  ( R l ,  

C e r s l r r o p o l l a n i t ~ a  m e m z o r c u s  IRI h k t o ? - ~ , i p s - 3  up. (*I.  - 
D l c c y o p h ~ ~ l l r d r t a s  h a r r r s r r  IRI . &ram$$&~gdrls d a + l e  IRI , 
Olsundaciditcr spp. ( R ) .  P u n c t a t r r p o r r t e s  r p p .  IR-01. T z o -  

diacr.. IRI, u n d b f f e r a n c r a t r d  v o r r u c a t e  $ W r e  IR-PI. -1- 

s p o r r t a s  p a l l r d u o  IRI. 

M i c r o p l a n k t o n  r r x a  bacoma l o u r  d r v s r a s  w i t h  E l l i p r Q i d i c t y u n  

c i n c t u m  IRI, g p t o d i n i u m  eb&o IRI. and ~ a r e o d i n r a  -.rP- -- 
to-IRI. am t h e  o n l y  r l q n l f l c a n c  n w  forms. 

ME:  P r o b a b l e  J u r 4 s * l C  

ENVIRONYLNT: Nonmarrne t o  x a r g r n a l  Marrne 

E l l r o a o r d ~ c c v u m  L- and L a p t o d r n ~ l m  a o n l y  wnasly  

a u g q a s t  a  J u r a a m r c  *qe. 

s r p . r o u a  Crmracaoua t a x a  a l s o  p . r r l 9 t  &n t h i n  a&ctiOn an* 
b . 1 ~ .  They a0 n o t .  M r r v e t .  o c c u r  l n  thm r r d a w a l l  corm. 

o r  r n  C o r e  15 (6810-6870'1 f r o l  c h i s  r n r a r v a l  and rr*. 

t n m t e t o r o .  c o n # i d a r @  t o  Do ' u p h ~ l m '  , -ontamrnat ron.  

M a p l a n r s p o r r t a s  s t r p u l r t u *  lR1, A p r c u l a t r ~ ~ r ~ a  ;~~~w~~r. -- 
I a l ,  A r a u s a r l a c r t a s  a u r t r a l r r  IRI ,  u n d i f f c f s n t r a t e d  D i s r ~ c a t m l  

I U - A ) .  Dmltordoapora  sp. IR-CI . H o l l o r p o r i c ~  r l t m a r k e n a t ~  

I n ) ,  K l a u a r p o l l e n i c c a  S=apl& IRI. K r a a u r a l r r p o r i t e a  s p .  IRI, 

L o p t o l a p r d l t a a  sp .  IRI, t u . c k l r p o r r t s s  ap .  I F ) ,  Monoaulc i te*  

rpp. IR-PI, E c t ! t + ? p o r r c  r p p .  IR-Cl , S t r r a c l t e e  r x h t a c  

I R - e l .  T a a n r a a a p o r r t a s  rpp .  IR-FI , Taxodeace@.¶ IRI . u n d l f f e c -  

a n t r a t e d  v e r r u c a t e  apocea  1R-hl . V i t r e r a p o r r t ~ r  ~ a > l + u r  IR) . 

T u a  oC a r q n l f l c a n c m  h a r e  arm: A n a u l a n r r p o c r t e s  s t r p u l a c u l  

and A p r c u l a t r s p o r r r  l a n ~ o u w r ~  whzch a r e  p r a s e n t  i n  Cora  0 6  

(6897-6922 ' )  n e a r  t h e  c o p  ot' t h o  l n + a r v a l r  3nd L u a c k r s w r r t e a  

s p . .  S t ~ r a t r t e q  r ~ c h t r c i .  and T a e R ~ ~ e a ~ ~ r ~ c e s  a p p .  u h i c h  a r e  

t r e q u a n c  rn  d ~ 8 t r l a u t ~ o n  lowar  rn  t h o  r e c t r o n  I a s p o c i a l i y  



Care $9 L7565-1591'11. Severa l  of  cnr t l x a  Lrscrd f o r  :he 

r n t e r v a l  lo ranqa Lnto the  Permran, nuus~ ia r .  -,oae of %nu:- 

found I c e  nor* t y p r o l l  o r  raltr~urrd :u : i ;r t  , . l r l ad .  and 

tss I g e  has boon l e i t  a r  T r r a s r r c .  

C j r e  Y6 16897-6922'1 Lrom t h r s  i n t e r v a l  con ta ins  Craraceoua 

aged lNooeomian t o  Alblanl d i n a f 1 6 q e l l a t e  c y s t s  rn t h e  upper- 

most sample 16891'1. Th i s  =ample r a  t o t a l l y  a l r e n  t o  t h e  

rwmrrndst o t  t he  GOTO and La here  Considered t o  be a r c h e r  

concmrna t lon  by mud lnvasron o r  c o l l e c t e d  Ccm rubb le  aC 

the  LOP Of t h e  G O F O t  

7729-7738' (Pose llOlT.0. 

Barren of plynomorphs.  

AGE : Indere ra ioa te  

ENVIRONMENT: Indetacmrn&ce 

S W R Y  OF PALYNOLOGY REVISIONS - 
6897-7070'7 : L a t e  T r i a s s i c ?  IF-HZ6 t o  P-M2571. Weak 

evidcncm f o r  mafine L a t e  Triassic. 

7070-1680 '  : Permian-Tr ias s i c  IP-Tl7 t o  P-T16). 

7680-7720' : T.D. Age inde te rmina te  

E .  Simpson #I 
(Foraminifera) 

The f o l l w i n q  mrc ropa lmnto loqrca l  r eporc  l a  baaed on t h e  

e r u ~ n a t r o n  and c h s k l r 5 t i n q  o t  214 washad d r r c n  aamplam, 

15 washmd s ~ d e u a l l  core8 m d  tour  t h i n  dectronod drcch 

samp1.s coverrng t h e  i n t e r v a l  100 t o  7718 t a c t  I t o t a l  

dep th ) .  Thrn s c c t r o n s  wore p r o p a r d  on samples below 7620 

fmef. Threa c h e c k l r s t s  and a f auna l  d l r s i ~ b u t ~ o n  log a r e  

enclosed f o r  your convenlenca. 

Standard technrquaa wars e p l o y e d  rn p roce i s rnq  t h e  

~ t m r l a l .  All  samples wmrm bo i l ed  in  Qua t r tna ry -3  m d  

wamh8d over  20 and 200 ne rh  sc reens .  

Brqvency  1 y 4 h l s  usad in  t h r s  r e p r t  co r t e spend  t o  thm 

f o l l c u i n q  n m - r l c a l  valums: R - r a r e  11-5); F - fraqu-nt  

16-321 t C - c m o n  (33-991: A - abundant 1100-199); and 

FL - Llwd 120O+I. 

n a ~ l o o h r a u n o r d e ~  a, Tsochamrna r n r c t l n a t o n l .  ?-. -- 
w. D ~ c t y ~ m r t r a  m u l t l c o a t l t a .  Theocmwa i p . .  

sP. and tfequmnt t o  F- p y r i t e  oblr tms sup- 

P U t  t h a t  t h * ~  . t r a t a  arm proba8ly C m w r a n  co Turonrrn 

I?-7) m agm. 

AGE i Wtm Cr.tac.OUs 
Cmnomnim to Turonran IF-?) 

160-670' 

Rare specimmna of v a r n a u ~ l i n w  c f .  bormal+s and &&- 
gh~ageo iaew toPaGoruken$&~ r n d i c a t e  an Ear ly  Crotacoous 49.. 

bu t  t h e i r  paucrty sugges t s  rwock lng .  

AGE ; Early t o  h t m  Cretaceous 
Lrtm Albrarl t o  Early Can-anlan (P-81 

MVIRONMSNT: Probable Normarin* t o  Marqlnal 
na r rne  

670-1960' 

u f e  ca f r equen t  occurrences o t  Haolophramoidea t o m -  

kensrs .  H. c f .  m, p e n t b c u u ~  macrodlrcr .  Va lvu l rns r ra  

l o e t c e r l a & .  Ylliarmnlna manltobanals ,  HYPesamrnord~Z barks-  

d-, V*rneurlrnordes b o r e a l r s .  t o g e t h e r  r i c h  f r equen t  t o  

Foraraoe OitruEJa C O F ~ U  i n d l o a t q  thac  tnaae  s t f a t r  a r e  Middle 

t o  Ute Albian IF-91 age. Depaa i t rona l  mvironmentr  

a a $ o c ~ a t e d  wi th  t h e s e  s t r a t a  were probably i n n e r  t o  n r d d l e  

n 4 r l t l C .  

AGE : Early Crstacsoua 
9 rdd la  ca Lace Albrdn IF-9) 

ENVIRONMENT. Inner r3 Y l S d l r  Nas-t lc  

Thrs  i n t e r n a l  i r  C h r r a c t o r i r s d  by occurrlrnces of  t h e  foL?ov- 

rngr Gaudrvina nmuahukansla .  L e n t l c u l i n ~  ~ a s o m k e n s r s ,  

4. -, HarmrnulrnoDsrs m, Eurvchalloacoma a- 
sonae, e. grandscmdana la .  Glomoaoirmlla q a u l t r n a .  m- 

d i scus  r o t a l a r r u s ,  P ~ ~ u d o b o l ~ v ~ n a  wr Quadf)rmqrphaF11 

m e .  M r l i m h n a  manrtobensrs ,  n, auunmnsis, sanlo>hraq-  

maides tp-. 5. c f .  exorva tp l .  and ar*naceour 

rpp. Ilarq*. coarsml.  The above fauna ind ica te6  a La te  

Aptian t o  Early Albran IF-10) age. The pa laod tp ths  repra- 

amnted by this  modsrately dlvarsm assemblages wore pro- 

bably middle t o  o u t e r  n s r r t r c .  

ACT : Early Czetaceoua 
Late Aptran t o  Early Albian (P-10) 

ENVIRONWNT~ n r d d l s  t o  ~ u t e r  N e r l r l c  

A pyrr t izDd r a d i o l a r l a n  LIuna c h r r a c t c r i r e a  chase r t r r c s  

toqethmr wrth occurrmnc.5 o f  aqq lu t rnaced  and c a l c ~ r a o u s  

Poramrnrfmra. p y r ~ c i z e d  r a d r o l l r ~ r  of the  f o l l o r r n q  yenerr. 

OCCUI CenOsDhsra spp . ,  Seonsodireur  spp. .  Lictiocarnpe 

rpp. ,  p&CtycnLtra s p p . ,  and stl:homitsa? ap. L&thocwoe  

cP. t ops  near  the base of t n l s  u n r t  a t  6190 f a s t .  Accord- 

Lng t o  Rmsey 119701 chla zone o t  p y r l t ~ z e d  r a d i o l r r r r  

~ e p d r o t m r  t h e  Vmrnaull lnoldat  Doreal l$ :one from t h e  Gaudry- 

~ n a  t a r l l e u r i  Zone, and r s  probably Aptlan ca rar ly  Alblan 

m age. f e e l  t h a t  r t  ~s probably Aptian i n  age. Duc 

i)UC d a t a  is t e n t a t i v s  a t  t h i s  Limm. Due t o  thm PrmaeEYa- 

t r o n  o t  c h i s  fauna, a l l  t h a t  can h s a i d  abouc t h e  envlron-  

m n t  of dapos r r ion  Is t h a t  it uaa marine and o w n  t o  ocmanrc 

c u r r e n t s .  These s t r a t a  m y  repreaenc deap marine ibolou 

compmnsacron dsp th l  basa l  s l o p  deposrco. This l a  a pol- 

s l b r l r t y  arnce c r l c a r e o u r  F o ~ n a m i f o S a  a r e  very s c a r c e  i n  

t h r a  m t e m a I  and could r ep resen t  caved specmona when they 

do occur .  

AGE : Early Crstacooua 
Aprl4n 18-111 

CWVCRONKNTi O~mn w r r n a  

 occurrence^ of Gaud~ytna  t a l l l o u r & ,  HdDloDhra4mordes m- 
G. Bathvslmhon dc in t+4 la fa .  and c o m n  t o  auundant 

sounded f r o s t e d  q u a r t z  f l o a t e r s  luqge8 t  a Neocornian age Lor 

the.. r a k s .  T h ~ s  tauna r a  t o t a l l y  a q q l u t l n a t e d  and Lndr- 

cacms d m p s l t l o n  i n  a r e l a t i v e l y  sh r l low I lnnur t o  mrddla 

n e r i t r c l  t u rb rd  e n v r r o m e n t .  

AGE : Early Csetaceouo 
Naocoarln IF-13 f o  ?-131 

ENVIRONMENT: fnnar  t o  n ldd la  N*<bt;C IzurDrdl 

6620-6900' Care 

A pronabla Early J u r a s s r c  (Q- la )  aqs  l o  suy9astad sy tae 

am89fiatmd oceurreecea of  h D a c u l i Q $  a l a s k a n r l ~ .  &. 
barrWmnsAa, ~ m o d i o c u s  w, mrtcns r s ,  R. 
d.n.r. Lent rcu l in4  w. Crtuocuba ~ r r e q u l a r r s ,  and Ht! 

lomhraqmoldc. k i n u a k a n s u .  A t rns-qrarned saccharo rda l  

eredatonm top. a t  6740 Cset which may be a s r g  River  Sand- 

 at^. equrvalanc.  Core 6 (6897-6922'1 r s  somwhat  a s m a -  

10s.. TF.. top rampla (6897')  con ta rns  Early ~ u r a s i r c  I?-181 

Foraminrfara and Neocomran Palynomorphs. The top  of t h i s  

for. Could con ta in  rubble Esm up-hole makrnq any ape dctmr- 

a i n a t l o n  hiqhly suapac t .  

AGE d P m b a b l s  Ear ly  Juramarc 
P-18 

E N V I R O H W T ;  Probable Middle Nmrlt ic  to a a t h y a l  



6900 COCO-1460' 

A$taeolu$ cannudArus. HQdOsar la  ahubl~Kenrrrs ,  '(. w. 
h m a b a c u l i t a a  s thenarua .  Saqoplrcra w. S m  

s u r s r t a t a ,  L inau l lna  borealis, L. a l a s x a n s r s ,  P rond icu la r i a  

m. I. l u s v r a t t ,  ~¶eudoq l i lndu l ind  la&, P. rrrmpsonmsrs. 
Trooh-rna h a l r c t a .  and Manot l s /Ha lob~d  fragment. occ~r 

throughout t h a s s  bads. Thaso Eaunas appra r  t o  r ap rasan t  

open marina m ~ d d l e  t o  o u t a t  n e r a t i c  candLt&ons. I t  should 

be notad t h a t  tha  good T r i a s r g c  I P - 1 9 )  Poramrn~Zora do no t  

occur  u n r l l  7020 f e a t .  Tho top of the  TFra3nrC LS placed 

a t  6900 t e a t  rn Cora 6 basad on p r a a l b l r  n o n l c l s / a a l o b l 4  

fragments and palynoloqy. A J ~ s t ; n c s r v e  dark bcovn t o  a i l c k  

c a l c a r e o u s  pebb ly  nand*tona s i m i l a r  t o  t h a t  d e s c r i b e d  by 
Tappan 11951,  pp. 5-61 from t h e  b a s a l  25 t o  50 f e e t  of the 

Shubl ik  Fm. i n  t h e  S a d l a r o e h i t  R i v e r  Region t o p s  i n  the** 

samples a t  7370 fsmt. 

AGE I T r i n s r i e  
F-19 

ENVIRONMENT; Middle t o  Oute r  N e r i t i c  
lopen Mar ine )  

Nq new Foramin i fe ra  were found i n  d i t c h  samples  from t h i n  

i n t e r v a l  and t h e  c o r e  from t h e s e  s t r a t a  1 7 5 6 5 - 7 5 9 1 ' )  was 

b a r r e n  o f  Foramin i fe r s .  A probab le  Penno-TriaesiC age  

i s  a a s i g n e d  to t h e s e  rocks based on a  a i a l l a r i t y  w i t h  

Ivishak Fm. l i t h o l o g y  only.  

AGE r Probab le  Pe rmo-Tr ias s i c  l l i t h o l o g y l  

ENVIRONMENT: P o a a i b l e  Honmafine 

7 6 2 0 - 7 7 3 8 '  T.D. 

T h i s  l a s t  u n i t  i s  picked on t h e  b a s i n  o f  a l i t h o l o g i c  

change  t o  a r g l l l i t e .  There v a r e  no i n d i g e n o u s  r o c m i n i -  

f c r a  r ecovarad  from t h i s  i n t e r v a l .  

AGE: I n d e t e r m i n a t e  

ENVIRONMENT; I n d e t e r m i n a t e  



S .  Simpson #1 
(Pa lyno logy  ) 

h t o u l  of 93 d i t c h  ramplms wum praemard a& aru1yz.o 

fOl p a l y n o l W i C ~ 1  ago d o t ~ i ~ t i 0 b 4 .  Thm swplms N C  

PC-foot caapositmm c o v u i n q  thm i m t u v a l  t r u a  510 fame 

w tn* total dmpth of 8795 Lomc. 

~ r e o c y s u  c r0wc. r  (R-F) , Brocmr j r e q e r i  IR) , Odontozhi- 
--. 
tin. op . rcu laU in), Pmado~mratium a u p o l i t ~ ~ ~  (R). -- 

AGE: Can-&n 

W I R ~ :  r r u i n e  

Th. agm ranqaa of ttm rpac ios  ob*u?r.d d o  not  u c l u d l  th4 
p o r r r h i l i t y  t h r t  tn+. i n t m m r l  c r y  h old 4s LlbLan. 

tacking th. prmsmncm of any Albian m u k u  spaffoa,  howevsr, 

a tontativm Cmnomanian age assigmmnt i s  mad*. 

AGE: hLbh0 
nnrlROWEUT: Marim 

u u a y r u  c r m t a c n  ( a ) ,  C r i b r o p e r i d l n i ~ ~ d w a r d u i  ( I l l ,  , 

ol iq~rp tu . r id iur  e m ~ l m x  (RI. 

ACES AptiMn-Albhn 

~InOWlfLFP: mrqlnU1 n a r i n r  

nu microplrnkton a8a&l*qe bus rmlativmly s w r s a  ehrouqh 
t h i s  intmmal. 

c l a s m p o l l i 8  classoidm* (R. a c a t t u d l  , h y c o p s P i m a ~  --- 
rp. (LIZ r u m ,  .poradia o e c u r r w m s  of r w a r k a d  Penno- 
Tti.s.ie a d  C u h o n i t u w *  f m .  

Pzoou =l (Ill, M d i n i m  eis*ruc*i (R1. I*.d2q.Yy - 
rp. (n. wrat&lr . e a t u t d  r 0 m t k . d  occurrrao04 of k- 

c o i u n  m r+ia*sia aqm rp.oi.8. 

Thi8 interval a p w r  co b. cor r r la t ivm t o  thm Aptian--1y 

AU.~ i n r w v a l  abarrvrt in t h  e t t u  wlls of t h i s  rqtsn.  

6340-6180' 

As--ysu c r m c r c u  (*I, Cyclonrphmliul dLa+instum (R-Yl. -- 
MlmocUt im -~ l am IP-C), 2 up. I iR1. O l l g o s ~ l Y u l -  

d i m  cmplmx !A1 . Gurdodiniur ain1Uck1 (R-PI , CanniWiA cC. 

c o l l l v u i  (P-PI. 

Us: ?r_ob.hh rkacmian 
SIVmgllUre: r(rCRn 

LIO P.t!alt. WUCai.a agud rp .c ias  vrto 0 b w . d  i n  t h i s  

lnmrva l .  T h  o v u a l l  aasmblag., b m u ,  i n  v + ~ y  o h i l u  

t o  thm Mh.Wcian Int.L"V.1 oman i n  this rru. 

6880-7690' 

c l r a r o p o l l i s  clas.oidmm ( P e l  r r l n g h  a p m i m o o .  of probDTm 

rworxd I@ndbladisparr  rp. and Taeniaerpc!f+tm~~ rp. 

U a m e c m r a t q ~ i r  g=&ll+- (R-Fj , (r ap. 1 (Rl. \ i Ic~hyr t r I -  
-7 

d i m  rpp. (R-F) . Conyaulacysu cladophoral  ( rurg ls .  a t  top 

o r  isurt.11. 

AGE, Early t o  middle J u r a s s i c  ( L e u  
Plionrk4ehian to X a l l w r i a n l  

W t R O W L L l T :  Marine 

A einglm dinozyst  sPlfiaon,  probably GonyaulacysU m- 
phpra, ind ica tus  thrt the top ot this intmrval may bm a t  

l u s t  a s  young a s  B.loeim 1s age. 

7690-1410' 

clasm~ellL. clamsoides (R-PI , 7Lundbladirpora rp. (r ing La1 , 
T . ~ i a a s p Q r l t o ~  8p. ( s i n g l e ) ,  u n d i f i u u r t i a t d  s r r i a t a  

b i u c c a t e  ( r inq l*) ,  dslao-rm. (R, rework&). 

Knmtcqonysulax rhamtica (Rl , Micrhyatridim- app. (R) . 
hsz: h t m  T r i a s s i c  (norim-Rh.mtian1 

WXRONUmTr W r g u u l  Qhrinm 

8410-8770' 

I l aumipol len i tes  mtapl in i i  (R), ?Lundbladlrpora sp. (srnqlm) . -- -- 
Tamniasspor i ty  sp. (RI, Luaekisporiu.  sp. (singlm).  S e -  

*? r i c h t a r i  (R) , undi f fa rane i r t sd  varrucate sposar (R-PI . 
dmnsosporms (R, rework&). 

ACE : Pmrmian-Triassic 

EWIROWNT: Honuxmriru 

8770-8795' T.D. 

DOnW~pOrma (Cl . -.-- 

W t r  Possibly Carhoni fc rms  (Hi~SisSippUn7)  

E m t I n ~ ~ T :  w-rinm 

Th* c a o n  dmwsporms i n  Ulis  bcrtm s.nplm suggmstr t h u t  

pasmibly nLssissippian s t r a u  a r m  prmamt. Thmam dm-- 

spa... h d  b..n obmmmd r.rrrr*.d LWoWkart tha -11 Ln 
a r c h  1 m s s  C r ~ m c u i m S .  Th. fat tMt *am a w t o  w y  a110 

b. rnrorkud a t  +ty b t t m  of thr -11 cannot h ru led  art. 

So. Simpson #1 

2877' BWC 

Undif fe ren t ia ted  b i racca tus  (A) ,  ClaasoPoLlis ~ l a s s o i d ~ s  ( a ) .  

Mudarongia tmttacantha ( R l  . ~ o s a h a a r i d i u n  complex ( I ) ,  

Sverdrupio l la  u a i t a t a  ( s ing la .  toworkaJ1. 

AGE: hpti4n-Albim (P->U7, ILL#) 

EWIRONmNT: nar ina  

297am sirc 

undi f lmmnt ia tad  biraccatma (U . 
AGE i ~ o ~ m t m r m i n r t a  

e W R D H f G X T r  Pionmarina? 

6704' ShT 

undi:fmtanriatad biaaccdtes ( A ) ,  Lycopodiumsgorirms sp. I?.). 

AGE I Probabld Early-Middle Jurassic 
( P - n z ~ )  

E N V I ~ N P I C N T :  .Ydrgrndl .mr ln~  



6704' SUC (con't.1 

~ n i s  aamplm r a i s w  thm baao of t h o  Noocordan i n t - r v d  by 

appmxinutmly 180 Loot. 

8 0 6 p  .SWC 

undi f ferent ia tad  b t s a c 2 a t r s  -Irk, - c m d i f t ~ r a ~ ~ a t m d ~ ~ p o r ~ r  

(PI. h r  p r m s o ~ a t i a n  o t  galyn-rph8. 

. * t e r  I n & t o d n a t e  

EWIRDNHENT: Probablm Nonmsrinm 

1718' SW2 

Emsontially ba&n o f  palyno~mrphs. 

SUMMARY OF PALIUOWGY W I S I O N S  

: Early Cretaceous, Middle t o  Late A l b i m  
IP-M17l. 

: Early Cretaceous,  Aptian t o  Early b l b i s n  
(P-MIBI .  

I Early Cra taceous ,  p e ~ m i b l s  Neocwian IP-n18al 

I Early t o  
t o  Ear ly  

Middle J u r a ~ n i c ,  Lata 
Ba joc ian?  IP-M231. 

r Late Triassic, probable Norian-Rhactian 
(P-M26 t o  P-H2S) . 

: Permian t o  T r i a o r i c  (P-TI7 t o  P-Tl6). 

I Carbonifesoua.  

r T.D. Age indotenninato.  

S .  Simpson #1 
(Foraminifera) 

E n c l o d  pu w i l l  f i d  a l* t o  100' f a u r u l  distribution 
1- and tro f a u m l  c h r k l i s w  oa t h e  s. Simpson I 1  4 1 .  

Tha corr lua ians  p r e a m t d  i n  t h i r  r w m r t a r m  h a a d  on 

chn procoslinq,  plckinq and oxamhtAoa a t  284 d i t c h  
wmplo4, g u u r a l l y  ctrpositri on 30 to 40 f m t  5ntOrVals. 

Jwm (7) t h i n  r w t i o n s  wwd prmp.rad on 30 goor d i t c h  

i n r w a l r  b a l m  8390 fmor. A qmmr8lirsd ape  8-y of 

t h w  w w l l  Is prwvidad sow, along 4 t h  a ~ p l o - b y - s m p l a  

f a u n 1  l i s t b q  of tho thin a.ctlon8 14 an appmndb a t  

tho end of c b  roport .  

Glebulina D r i r a ,  Valvulin.ri+ l o m t t r r l o i .  Taxtula*ib tow-  

gorukonsis. Haplopbaqaotdar t o P a q o ~ k o n 4 i s .  !. er.  -, 

h m a i i a  a rd  n l v u p .  corn" oeevr 5n t h i n  intuv.1. Thm 

a b w o  a s s a h t i o n  is typica l  of th. vornmuilinoiAes bormaliu 

n u n a l  ZOM a M  is htbian aqm. Th. o m i s o n m a t s  reprmnultod 

by thmsm d l v u a *  a s s r b l a q ~ s  u u o  fPobbly of f o l a t i v a l y  

c l e u  w a t u  middlo n u i t i c  rs up* h t h y a l  dopcha. 

G E r  E u l y  Crmtaoma tAlbianl 
N ~ u r h u k  G r w p  - Uppu Torok .?m. 

L t N I R O W D T :  Mid410 Uaricin t o  Uppor Bsthyal 

3780-6340' 

A divmrsm p y r l t i r e d  rad io lar ian  asscmhlaqa c h a r a c t u i t a *  

ttwrm s t r a t a  together with a d a s i ~ n t l y  agglu t ina te4  

foraminifera1 faum.  The Lrmqumnt and aontinuoua oenrr- 

ronco gC L i t b c r m p a  of .  sp. g a% 6310 f a a t  is h e w  c&en 

a5 a m  top o r  that fmm. RUE s c a t t u o d  oecurrancos a b w e  

6310 ramc r r a  c0nridmr.d soworked i n  t h i s  repor t .  $ m a  
cplclrmaus fomr occur which ray 0s nay not be c a v d  from 

t h ~  w l r l y i n q  in te rva l .  According t o  hlunsay (19701. c h i s  

. ~ ~ l e y .  W. V., 1970. ' G a o l ~ i c a l  Aqm df G a d f  ina  t a i l l e c i  
i n  No~thcFn Ah*kaP, Nature. "01. 22&.------ 

son. of p y r i t i m d  r a d i o l u i a  smpuatma tho Vmsneuilinoidas 

borsmlir  tone f r c a  the  Gaudryiim c a i l l e u r i  roru, and is 
prObxbly A ~ t i r n  to a r r l y  Alh1.n i n  y m .  Out to the pre- 
s a w a t i o n  of t h i s  fauna. a i l  t h a t  can be a r i d  about the 

nnvirommnt o t  doposiUon i5 t h a t  it war marinm and open 

to =manic cur ront r .  Thar* 4 u s t a  may r e p r o s m t  deep 

maeino (balov c m p c n r a ~ n  depth) k s a l  rlopo deposits .  

Thi. is c u t a i n l y  a p o s s i b i l i t y  mincs it i n  f a l t  t h a t  faunal 

d i v u a i t y  is tduced i n  both d k a c t i o n s  Lrm chm shelf  edge 

in  h i g h s  l.titudms. 

ACE: Early Qstaceaus (Whptian t o  
Early Albianl 
Torek W. ar Por'crmss Mountain Fm. 

E N V I R O ~ ~ T :  open nacho 

Lithoeam= c f .  .p. E, and abundant roundod f roa ted  quar tz  

f l m t u s  (Ircbblo Shal*l suggort a Nmeern1.a age £or cheam 

s u s t n .  A t rvbid  probrblo n u i t i c  depos i t iona l  environmeet 

i s  suggm8tad by t h i s  aascmiation. 

AGE: Probablm Naeccvnian 
Probablm OkpikruaY m .  

EKVtROtU4ENT: Robabls  NmrlcL: ( turbid1 

inntoumnsis. ~ p l o p i u r q w i d e s  -. CaudryCM *- 
u. w o o b r c u l i ~ s  b u r w o n s i r .  5. cf.  rchanuus ,  

rocks i n  thm SWpuon l m s t  Wall 11. Theso amdimantrr pr- 

bably rsprmsult  dopos i t ion  i n  middlo to out.%- n o r l t i c  

doptha ch.ractorizmd by f l u c t u a t i n g  Uubidity.  A s a d -  

rtonm occur4 a t  tha W t m  0: this i n t u v a l  which m y  b. 

an q u i v a l q a t  to  tho Sag Rivar SPndsura.. 

P r o W l r  niddlm t o  O u t u  Nmritbz 
(f  luc tua t inq  t rubid i ty)  

5 . q o p l ~ t a  h h t o i d * ~ ,  VaqiuulhOB.is acrulu4. Eogut+ulina 

buiqolls,  r r o a d i a u l a r i a  #mu. U t a c o l r u  connudatus. 9- 
urir l a r i m .  E. mhublikensi*. ~ G i l t ~ - a l a r K m n s i s , ~ ~ .  

borsa l l r ,  Msrqinulina pri.cl, PsmudqlmPulFru rimpaonen- 

9, E. and Henotis fraqmaatr occur thtouqhnrt  thorn. 

Mr .  Thm Trirssic agm of tho*. s t r a t a  i 4  t k a l y  eat* 

liahod on the  basil of the a b w o  fauna. 5-1. spmcfmcn 

*Bergquiat, Harlan R., 1966, M l c r o p a ~ c o n t o l q y  0: the Yoso- 
zoic rccxs of northmrn Alaska. Geol. SLUV. Prof. Papmr 
302-D: U. 5. G w t .  P r in t inq  Ofllce, WashLnqton. D. C. 



7660-8200' (con' t .  ) 

occurrences of SagoplKt4  i n c r a s s a t s  and Eoquttulina x- 
g.ll. a t  7600 f e e t  4. c o m s i d u d  to rmpros-t reworking 

i n  t h i s  ~ e p r t .  Thesm IaUIY. prObably r a p r e s m t  C l o d  

ME: T r i a s s l c  
Shublik Fm. 

6UVfRONMENT: Hiddlm to  Out- Nori t ic 

Fauru throuqhout. t h e  upper por t ion  of t h i s  i n t e r v a l  i s  

gmnual ly  sparse.  C a v d  a p o c b e n s  of tho ovotlying Tri-  

a s s i c  fauna a r e  r u e  tg Lrmqumnt i n  addi t ion  t o  r a r o  

02currsnce8 of &nmobeulices c f .  ve tus ta ,  Caudryina m, 
and 5. c t .  d y m f i t a  in thm lowor por t ion  ot  t h i s  s a c d o n .  

m a  r k u p  reduc t ion  in fauna at4  pa fauna1 d ivmrs i ty  

arqqmst a r q r o s s i o a  to f luctua+inq nonmarlnm t o  Cutbid 

i n n u  nuitlc drpo8it ion.  T b r m  was no 1ithoLWic avidenco 

aburvd to m i c a t o  t h e  prmsmnce of tho Szhookl Hcab.r  in 

thi. W l l .  

RCE: lormo-Tri~emic 
s a d l e r o c h i t  Fs. (Iuishak Hbr.) 

EPNIRWNT: Aonmlrirra to Innor U c r i t i c  ( t u r b i d )  

SS9C-n?4O1 

This i n t e r v a l  i d  marked by 4 l i t h o l q i c  change t o  algaL 

prcksmne, cbmr t and oranqr-brown rha lo  ahd s i l t r t a n a .  

Th. v 4 s h d  toram sxmpler i n  t h i s  i n t u v a l ,  conta in  cavsd 

sps iuru frm chm evrtly- m t r r u ,  mfn m a t i o n s  pra- 
wLd 8a &ma r o ~ k r  omt.fn.d I l . e t l ~ 4 ~ l i n .  ap., w- 
a 1 h  d r i i .  Bue1*l la  mp., ~ L d o n t f f i a b l m  algae,  and r a r e  -- - 
ta Crrquuxt shrL1 IP8qmoru. TIu alga. r m p o r t d  a h a  
s u l d  auqge#t t b t  t h n o  s t r a t a  *ra probablo C u b n i f o r -  
m i m  m P m e h  in rqm. Ttm roska probably rapceaent do- 

W a i t b n  i n  -in. t8 s h r l l o u  w i n e  ( s u b t i d a l )  en- 

vir-u of 8 cu-natm platform ~ u i t m .  

GKi*: C.rbonifnrour t o  P u m i m  

eWm-r Yonmarin. to  Subtidal  
(Crrbonata Platform Suitml 

8740-1795' T.D. 

Thi4 f a s t  vDit iE P e k H  04 brEi. Of a l i a o l p l i ~  
ch.4.  to q i l l i t m .  mu* w e  A l o r u i a i f m r r  r .covu.d 

f ra  t h i n  i n t r r r a l .  

1190-1620' 

Reat.opulkrr sp. (It), sh.11 fr-ts (u1. 

WTn4LOCYr H h d  pmlmltotoan-bryowm-pack- 
rtonm, c h u t  and oranqrbrown 
aha le  .ad lilutoq. 

LTTlKlLOGYr uolomitia 1- mud8wnm. a l q a l  
p.ck8tonm and eraugebrmm s h l *  
a n l  a i l t a t o r u  . . ,  . -..<--;.-. ,. 

8710-8740' 

No Faraminifera or  Algae found. 

LITYOLOGY; ATgi11acmu~ 1 h e s t 0 4 0  and sha le  

8740-8770' 

No P o r m i n i f u a  or U q a e  found. 

LITYOUIGY: Black ~ r q i l l i t m  

8770-8795' T.D. 

Stylocodium sp.? (R) (cav&): eorcollaneou8 LorunmiLcr -,.-. 

(R) (Cavmd) . 

so. Simpam I 1  

6526' SWC 

r o  lo ramini fe ra  fouod. Doli tes? (F) , qlauconi te  (F) . 

6573' SWC 

No Foraminifera found. Glauwni ta  (A).  

AGE: Indmtemtaate 

ENVIIIONHEDIT: Indmcomimta 

WASHED LITM: Red l inumif fc  g lauconi t ic  s h a e  

7666' SWC 

No Foraminifera found. P ~ l a e y p o d s  ( p y r i t e  c a s t a l  (R) . glax- 

conitm ( F I ,  pyricm aphexem (t). 

A w :  Xndotmrmiruto 

EPNIRPPIMNT: Poss ib le  Masine 

WASHED UTHt Gray very Lim-grained rmdseonm 

8146' SWC 

humbacul i tes  up. (very small)  (RJ , Gaudryina cf. d-a 

(R) . Tmcha~~~&!.~$&s sp. (vary amall ,  t h i n )  (F) . Litnocampa 

sp. (Ill ( p y r i t i r o d ) ,  p y r i t e  sphmrmb (PI, pyrite ( C ) .  

ACE t p a w - T r i a s s i c  (probably s t i l l  
s n m l l k  sm. based on l ~ t h o l o g y )  

ENVIIMNHENT: Probable t n ~ r  t o  Middle N e r i t i c  

WASHED LITH: Dark gray to black s i l t y  sha le  

LXTHOLOPII Lithology a s  above prekstonm, $halo 
and s i l t s t m a  



3 .  Teshekpuk #l 
( P a l y n o l o g y )  

u n d i f f e r e n t i a t e d  b i sacca tea  (T-Cl , PodocarPus (R) 1 s c a t t e r e d  

r a r e  occurrences Of Triobospari&? .9 /vmrruca t~s .  &Jyctngu- 

A t o t a l  of 117 d i t c h  and 36 r idewal l  corm samples ware pro- 

c a s m d  m d  malymmd f o r  pa lynologica l  agm dmemminations. 
Thm d i t c h  auaplma wmrm g a n e r r l l y  composltcd i n t o  80 o r  90 

foo t  a#tplOS and covered t h o  ibtmrV8l from 533 f e e t  t o  tk0 

t o t a l  depth o f  10,664 iemt. Thm a t l t c t e d  s idewal l  C O X U ~  

were limitmd to thosm c a r a s  t h a t  had admquato rmcovmrier and 

provid8d s u f f i c i e n t  W u n t s  o f  clean mater ia l  t o  pe6mit tho  

a d d i t i o n a l  palynologlcal  ana lya is  i n  conjunction w i t h  t h m  

foraminifmral ana lys i s .  

533-680' 

~ u a t r a l i o l l a  c w k s o n i  (R1 , J. vic tor imns is  (R) , Dmflaridroa 

e i r n a e n a i s  (Rl . g c o n o d i n i w  arcticma (R) . Uy,q_tfi.c~~?p~:%~id&~ 

d i f f i c l m  (Rl , Hexagonifera chlamydata (RI , ~ r m y $ o p h o r a l l a  

nys i  (R) , Hystrichodinium Up. (RI . - 
AGE I  ate c ~ e t a ~ e o u s  

(Santonian - Campanran) 

ENVIRONMNT: n a r i e e  

680-1540' 

une i f imrent ia ted  bisaccatm g r a i n s  (F-CI . 
A u r t r a l i o l l a  m k s e n i  (R) . Hyst r ichorpheer id im d i t 2 i c l a  (Rl . 
ol tgosphoar id iua  csnpl.. (Rl , Palamoprridinium b a s i l i w  (R) . 

AGE I ~ d t m  c te taceou .  
(probrblm Turonian - Coniacian) 

m t R m m r  ~ m b a b l m  very marginal marine 
m nonnrrinm 

A s i g n i f i c a n t  dscrmum i n  d c r o p l u S t o n  d i v e r s i t y  occurs i n  

t h i s  1o tema1.  

1540-2260' 

undiffmrentlatmd bisaccatm grain8 (F-C1, G l m i c h m n i i d i t ~  

smnonicus (RI . 
Cribtoperldlnium mduaxdsi (U-F) , C J c l o n a p h e l .  d i s t i n c t u p  
(R) ,A membrmiphorm (R) , g ' % ~ d o p h o r m l l a  (Rl . 
Hyauichodlnium pulchrum ( R l  . Hystrtchorphamridium ~ t * l l a t U  

(Rl , ~ ~ ~ h i t - + ~ - o p r c u l a t a  (R-Fl . Stmphodin iu  foronaturn 

(Rl , w a l l o d i n i u  9 (Rl . Apttodiniu* gr:nd. (R1. B_rpv.F - 
jamg-ri ( ~ 1 ,  Psmu&cormti# e y p o l i t ~ ~  ( s i n g l e ) .  - 

ACE : Latm Crm tacMu0 
( ~ n o m m i a n l  

D~VII(ONPUINTI mrinm 

~ h m  incrmasa i n  microplankton ahundancm and d i v o r r i t y  ind i -  

catms open marina conditionm throughout thm i n t e r v a l .  

I h c  disotleigellatm Opaciea which has bcmn used as the prin- 

c i p r l  Cmnonunian age i n d i c a t o r  i n  t h i s  arm. of tRm North 
s l o p a  was no t  obaervod i n  Lnm 9ubjoct  well .  Thm aasemblaqm 

rmcovarmd, h w e v r t ,  is a u f f i ~ I o n t  t o  p m d t  l f a i r l y  confi-  

dmnt Cenonlnian aqm assignment f o r  t h i s  intmN.1. 

2260-1840' 

Podooarpur ( A ) ,  C2catriccrsispori tes vmnustw (R1. Tri lobo- - 
s p o r i t e e  ap ivar ruca t ru  (Rl. s i n g l o  apre-us of P o l y c i n q u l ~ i -  

spori tms r e d u n c u ,  C ~ r o z o n a a g o r i t m s  i-i., C i c a t r i m 8 i -  

s p o r ~ t m a ~  h 5 l k i .  

Cyclonmphmlium d i s t i n ~ t w  (Il-F) , C. c a ~ a c t u  (R-C) , 0 ! ! *  

+=na qp-i~_u_lfia (R-C) , n5-5. ja.*.e~i  (I1 . M I L  
metacmm (R-C) . Luxadinim p~p!gl* (R) , a l + q e a ~ h a = r i d i . ~  -- 
f4m~J.x (R-F) , Cribropsr td in jum edu . rdr i  (Rl t r a r e  m n r k m d  .- 

T r i a s s i c  and Early C L e t n w u l  d l f i O ~ ~ ~ q m l l a t m 1 .  

A68: Early ~~~~~~~ru 
( ~ l b i r n )  

ZNVIRON~~NTI h r i n m  

lb t f$pOrf tc5  r e d u n a s ,  A ~ p e n d i c i s ~ o ~ ~ t . ~ ~  rp. 

Cribrapcridinium edw9fdBi (R) , C y c l o n e p h o ~ i ~  d,iStinctut= (R) , 
~ ~ y d o p h o r e l l a  nyoi (R) . O ~ s ~ h a e r f  di? cornpJ& (R-C) . 
Odontochitina opercu la ta  (R-C) , ==a j $ ~ _ q ~ u  (R) , AQt=- _-- --- 
cysts cro tacea  (R-C), C_s_rdo6inrum mismnacka (R), Xuderonyi~  

rp. (R) I reworked Noocomran and Latm J u r a s s i c  d i n o f l a g e l l a t e s  

ACE I Early cretacaoua 
(Aptian) 

WVIRONHENT: Marine 

O l i ~ o a p h a o r i d i u a  complex ( C )  , Gardodlnrw s i senackt  (R-P)  . 
Psaligonyaulax apa te ln  (R) . Psaudocermtiu- _nude (Ri, @pns?z -- 

ACE: Early Crctaceour 
(Nmocomian) 

ENVIRONMENT: Marina 

Psaliqonyaulax a p a t e l a  (PI,  S i r m i o d i n i w  g ~ o Y i  (Rl, - 
Rudmrengil c f .  riinplcx (R-F) , Ctanidodinium c m  (R) , -- 
Conyaulacysta cladophora (Rl , +?. ju raas ica  (Rl . 

AcX: Latm J u r a a r i c  
(Oxfordinn) 

WIRONEaNT: Harlru 

7470-8080' SWC 

M d i f f e r t n t i a t m d  brraccatm g r a r n s  (8-a), Claaroeol l i s  

c lasao idea  (R) . -- 
Uudmrongra e f .  a ~ ~ p ! e x  (R-F1 , Gonyaulacysta clddophora (R-F) , - 
Nannocmratopsis g t a c i l r s  (R-A1 , x. sp. -1 (Rl . =a e longa ta  

(R),  undosaribod microplankton r p r c i e r  JRD-1 (R) . 
ACE r middle J u r s a a i c  

(84joclan - Callovran) 

ENVIRONMENT: Hatine 

8080-9052' S W  

Undifimrmntiatmd b laacca to  g r a i n .  (R-A1 ; poorly pcermrvcd, 

indmtmrminrta apor ta  (R-Cl . 
A a l  Indmtsminatm 

wVIROt4KENTr No evidsnm o f  m r i n o  

The palynoeorph r u o v m r i o s  i n  t h i s  intmrval. arm very wr. 
Althou* PLm d i t c h  ramplms f r ~ a  thm uppmr h a l f  of  tha intmr- 

v a l  mntainmd n u w m u a  Middlm S u r a r a i c  microplanktw,  thm 

sidmwal1 p r t n r  indicrtm t h a t  these  micmplmkton  a r e  cominq 

from s t r a t a  LDOve 8080 fmmt. 

. o t h e r ,  n o t  tw d i s t a n t ,  North S l o p  w a l l s  t h a t  pcoetratmd a 

Middlo J u r r s a i c  smccion u r u r l l y  had a s h o r t  acc t ion  wi th  

pDor d i n o f l a g e l l a t o  r s m v e r i o r  a t  the bas* o f  m e  dorignatmd 

Middle J u r a s s i c  intmrval.  X t  il pomsible t h a t  aoum uppms 

por t ion  of thm intmrval brqinning a t  8080 fmmt i n  the Eas t  

Tmsh&pulr ~ a k m  #I, where t h o  r e ~ ~ v e r r o a  drop o f f ,  may be 

c o r t o l a u v m  with ti70 tops  of s i m i l a r  in tmrva l r  i n  t h e  nearby 

-11. I i . m . ,  7110 t e a t  i n  the Union Ralubik Creek 11). 

9052' SWC - 9690' 

S t r a t i t a s  r ich tmr i  (R-F), Tamnidespor1:mr spp. (RI. *- -- - 
rpori tms sp. (Rl, xlauaipollonrtma sp. (R-PI. Lyeaspota spp. 

(RI . 

9690-10,664' 7.8. 

Dcnso~poroa (R], singlm spmcimsns of Waltzispora cf. e, 
CoHvolutispora c f .  vrricoaa.  

Am: Carboniforow 

LHVZRONmENl'z No evidmnco of m r i n e  

Thm d l t c b  Samploa a r e  dominated with palynomorphs derivmd 
from tho Po--miassic i n t e r v a l  a h o n .  

me aidrr.11 corms fmln wikhin t h i s  i n t e r v a l  were o s s o n t i a l l y  

b a r r m  of palynomtpns.  



ACE : Turonian t o  Ssnonim 
(CoLvillm Croup u n d i f f e r e n t i a t e d )  

PA&YNOLOFI REPORT RWISfONS 

2260-4650' I Early CrotacooUB, Middle-Lac. AUien (P-Ul7), 
WEIN. 

4650-6930' : Early CrmtaCOOWr A P ~ ~ M - E a r l y  Albian (P-HIE) , 
wrinm. 

7110-7290' I e a r l y  Cratacmus.  V.oFmian (P-M19). Marina. 

7290-1410' I t a t a  Jurass ic ,  prOb&lm Oxtordian (P- . r21) ,  
Uarinm. 

7470-0080' I Early-Middle J u r a s s i c  (P-M231, Mdrinm. 

E080-E700' : ~ r i a r a i c - u r l y  J u r a s s i c  I?-TlS? t o  P - U 2 4 7 l .  
nonmuino-Marginal h r i n m ?  

9510-9690' s Dmrmim-Tri4asic (P-7171 . u o m r i n m .  

9690-9870' r Aqm indmtominato. 

9810-10,664'TD I In  C r t M l f m m u s .  Uormrinm? 

E .  Teshekpuk #1 
(Foraminifera) 

Enclosmd you w i l l  r i n d  a 1" t o  100' faunal d i v a r s i t y  log,  

an ~ v i r o l \ . m t a l  1- t o e  t h e  Wsburnm. and t o u r  f a u n a l  

chmcklist# on tho  U. 3. Navy E u t  Tmahmkpuk IAkm # 1  w m 1 1 .  
mm concluriona prmuntmd Fn t h i s  rmport a r e  w s e d  on the  

p!zocmssing. picking and ex&nation of 276 d i t c h  saraplma. 

ganmrally coipo.1t.d on 30 to 40 f o o t  in tmrua ls .  and 10 

s i d w a l l  corm smplms. l n i n  smction. were prmparmd on 30 

f o o t  d i t c h  in tmrvr l s  a64 a11 s idewal l  corm samples b e l w  

9600 ZemC. A geborll izmd agm s ~ f m u y  of thm Eas t  Tashmkpu* 

I1 well. is providnd bmlaw. 

Hap10r)hraqmoidem m, Fro .Lb=rtensrr, Saccamm~na 

:sthr&bf, Va9inul~nd  ¶chradmrmnsls and ~ u l o c u l i n a  

sphamra occur r s r e l y  in these  v t r a t a .  Thm poor q u a l i t y  o f  

t h o  faunas do.8 n o t  al low t o r  d i f f m r t n t i r t l o n  of the  C o l v i l l a  

Group in  t h i n  well .  Them. s t r a t a  probably ropre$ent  shallow 

f l u c t u a t i n g  innmr Nmritic t o  aonmarree dupos i t ion  of  Turonirn 

o r  Smnonian Age. A l i t h o l o g i c  change noted a t  1300 f e e t  t o  

8 brwnisn-r,rsy s i l t y  ca lc i1u t i tm may mark the  C*op of t h e  

Seabma Fm. but  t h e r e  was no 9ubatan t ia t ing  foraminrEera1 cvi- 

denca found. 

Probable f luccua t inq  Nonmarinm t o  
Inner  Y e r i t i c  

commn t o  abundant r a d i o l a r i a  and r a r e  a g g l u t i n a t e d  foram- 

i e i f a r a  charactarizm thasm s t r a t a .  A top on t h e  "Papar Shale" 

was found et 1540 f e a t ;  t h i s  p o i n t  is probably a t  the top  of 

o r  a w n  i n  the s h a l e  Wall Hcnbar of tho  Seabeo Formation. 

This i n t e r v a l  i a  genera l ly  dornin.C@a by a h a l l w  s t a r v e d  b a s i n  

dmpoaition bu t  v i t h  open accosa *o ocoanic c u r r c n t a  mince 

r a d i o l a r i a  abound. Reducing bottom condi t ions  a s s o c i a t e d  

wi th  high organic conten t  probably account8 f o r  t h e  l a c k  of  

any pmsmrvsd c a l u r m o w  foramini fe ra  and khe l a r g o  amounts 

of p y r i t e .  

AGE I Conomasim t o  Turonlrn 
(Seabee Fm. - Shale w a l l  at.) 

ENVIRONKENT: Opmn Elarine (S ta rved  Basin) 

HaploPhrapmOides topagorukanais,  5. cf. cot., A m m o b a c ~ l i t ~ s  

fraqmuntariur,  A. wenonahae, Lenr icu l ina  macrodisca. T a -  

alrnina ra inwater i ,  Miliarnina manitobonsis, z. awunensir , 
Bathvsiphon -, Vesneuil lnoidaa S o r a a l i s  and Ditrupa 

occur i n  t h i n  i n t e r v a l .  Thm rbovm Carma is t y p i c a l  of the  

Verneuil inoides b o s r a l i s  Faunal i c n r ,  and is Albian Age. Tks 

mnviro-nts reprosentmd by then= d m r a t s l y  divmrsm aaacp- 
blagas  warm probably of somewhat t u r b i d  inner t o  midbla 

U e r i t i c  daptha w i t h  s h o r t  periods o f  l a s s s r  t u r b i d i t y .  

Am: Albian 
(Nanushuk Group) . 

ENVIRONMENT: Innmr t o  Hiddlm N m r i t i a  
(modmratmly t u r b i d )  

T e x t u l a r i a  ~opaqorukana ia ,  ~ a u d r y i n a  nanuxhukonsis, e- 
n i n o ~ e l t a  bovrhmri, P. s u b c i r c u l a r i s ,  G a v e l i n e l l a  s t i c t a t a ,  

s u r y e h e i l o s t ~ m a  grandstandensis.  E. rob insonar ,  S a r a c a n r r i a  

prolmcturd, H t l i a m i n a  nanitolrensis.  v a l v u l i n e r i a  L o e t t e r l o i ,  

G l o b o r o t a l i t s s  a l a s k a n s i s  and Conorboidee umia tens i s  arm 

m n g  1 0 m  of t h o  apac ies  charactmrizing t h i s  intmrval.  Thasa 

s t r a t a  are probably A p t i m  Ago. Thm lowor p o r t i o n  of t h i s  in- 
tmrval  bmlw about $700 f e e t  i s  c h a r a c t e t i r a d  by cornon t o  
abundant ~ r i t i z e d  r a d i o l a r i a  ( s a e  MxMay. 1970, Nature,  p. 
598).  

Thu uppar portlorn of  thls Aotirn intmrvul above about 5100 

f e e t  r m p t u e n t r  r e l a t i v e l y  c l e a r  wacmr middle to  outmr rhmlr 

dopos i t ion  whllm an i n t a r v a l  bntvean 5100 e e e t  and 5700 Pcot 

prob8bly rmprmsentr a rmgrrssion t o  margindl marine o r  even 

nonmarinm c o n d i t i o n s  or elsm i s  t h e  r e s u l t  of sediment dr lu-  

t i o n .  Bmlou 5700 f e a r  deposit ion probably took p lace  i n  

depths varying from ineor  to middle n e r i t i c  wi th  domir.lr.tl;r 

roducinq b o t t o m  conditions svidmnced by thm dbundmca of 
p y r i t e  and p y r i t i c  fauna l  prcsorvation.  

AGE: ~ p r i a n  
(TOTO* Fm.1 

S N V T m m T :  3110-5100' - Middle t o  QuCes N Q r i t i c  
5100-5700' - Noemrinm t o  Marginal  

MDrint 
5700-6930' - Inn-E to Middle N e t i t i a  

Lithoeamam sp. g. var., Caudrviru t a i l l e u r i .  mmmbaculitms 

8 l a s h n s i s .  Caudrvina m i l l e r i ,  GlomosPirellr  arctics, Gaudrf- 

inml la  i r t e r m l a r i s ,  Saracenaria t ro l loemi .  and rsundad - 
rrostmd quartz tloatsrs ( P a h b l ~  Shale1 suggmet t h a t  t h i s  u n r t  

is of N e o m i a n  Age. A sandstonm devmlopr b o l w  7110 t m m t  

In t h i n  i n t o n a l  that mry be m aqm mquivdlmnt t o  t h o  Xuparuk 

RLver Sandstone. An innmr t o  middle H s r i t i c  e n v i r o n w n t  i. 

sug1~m.t.d by t h e s e  faun-. 

AGE: Neecomian 
(Okfrikzuak Shale-Kuparuk Rivmr Ss . I  

envrRonmNT: Inner t o  t l lddls N e r i t i c  

caudryina t a i l l c u s i ,  Marginulina pFima, Trochammina cdnning- 

-, Marq~nul ina  p inguicu la ,  Vaqznulina c=. L ~ n t i t u l i n a  

var;ans. &. toarccnsm, m b a c u l ~ t e s  a l a s k e n s i s ,  A. Sasroh-en- 

. i s ,  M.rqrnulinopsrs phragmitcs, Saracenar ia  t=oagorckt.nsis, - 



7200-7530' (con' t .1 

as taco l ru  w d i a c u s ,  Eogut tu l Ina  l i a s s i c a  Occur throughout 

thesm s t r a t a .  8asmd on occurrances i n  nearby w e l l s  t o  tha 

mast t h m  above f a m a  vould i n d i c a t e  an marly La to  Jurarmic  

Age. Also, thm overlapping occzrrencas of Gaudsvina w- 
lmuri  and Saracmnaria topaqorukensFs would suggos t  thm S a m  - 
agm. The abundant and divmrsc faunas of t h i s  i n t e r v a l  pro- 

bably rsprmsmnt a middle : Ic r i t i c  t o  u p w r  Bathyal cnviron- 
a u n t  of depos i t ion  amsociatad wi th  i l u c t u a t i n g  amouate o f  

t u r b i d i t y .  

AGE : Probable W t a  J u r a s s i c  (0xfo~di.n) 
(Xing& Fm.) 

EPIVIRONtLENTr Middle N e r i t i c  lo Upwr Bathyal 

7530-8370' 

W b a c u l i t e s  3. A. f o n t i n e n s i s .  

 costa^, RFOehax l i a a i c a ,  R .  m t e n a i s ,  R. w, Frondicu la r ia  

squamosa, Tcxtu la r ia  armoplmcta, and cDnmon t o  abundant rad io-  

l a r i a  of thm Ganera P a t u l i b r a c c h l m .  Crucmlla. Rnoealastrun,  

Cmncsehamra, LlthocamQe, Swngodiscus ,  and Oictyomitra Occur 

i n  ~ \ e b e  s t r a t a .  This i n t e r v a l  is characCerizmd by an abus- 

dant and d ivers i t imd fauna. Thase s t r a t a  arm Edr ly  t o  H i d d l a  

J u r a s s i c  i n  age. They represen t  depos i t ion  i n  middls N e r i t i c  

t o  upper Bathyal depths charac te r rzed  by f l u c t u n t i e g  t u r b i d i t y .  

ACE: e a r l y  t~ Middle J u r a s s i c  
(Xingak FIR.) 

LWIRONMENT: Middle N e r i t i c  to Uppat Bnthyal 

8370-9000' 

TFochaudna contorna ta ,  w t L c o l u r  Connudat~s ,  ~ o l y p a m m i z  

g la reoaa ,  NOdOEaZia l r r l n a ,  -dicularia -, P. =- 
tra+., L i n q v l i ~  bormalis ,  NOdaSaria s h u b l i k e n s i s ,  E. w- 
tmlla ,  Prsudwlandul ina  simpson.Mis, Vas inul inoos is  a c r u l u s  - 
and T r o c h d n a  hml ic ta  a m n g  ochmrs occur throughout thesm 

bed.. Thm TrimmSic In t h i s  w e l l  a p p a r s  to bm mrm cont in-  

u o w l y  marina than observed i n  o t h e r  -11s f r o m  t h e  ace*. 
m r e  f a u n u  reprmsmnt f l u c t ~ t i n g  inMr to  o u u r  N a r i t i e  

OF mdrino condi t ions .  I h m  Triawsic Age of thear  s t r a t a  i s  

f i d y  m.tabliahmC on t h e  b a s i s  of t h e  above fauna balou 8460 

fmmt, b u t  t h e  uppermost w r t  of  t h i s  i n t e r v a l  (8310-8460') 

auy s t i l l  b e  Ear ly  J u r a s s i c  s i n c e  we have seen  TroC!!amisa 

contorna ta  p o r s i h l y  t h a t  high i n  t h e  s e c t i o n  b e f o r e .  Tho 

l i t h o l o g i c  t o g  of t h m  Shublik Fm. occurs a t  around 8670 t e n t  

suqgmatinq t h a t  thmrm nuy be  SUM TTiLSSiC aqm Rlnqmk S h a l e  

( l i t h o l o p i c r l l y )  o r  alrm soma d i f f e r e n t  trcims I l i t h o l o g i c n l l y  

iLLLfermnt1 Shublik Fa. o r  Sag Rivmr mquivillentm occur r ing  hm- 

twoen 8370 fmmt and 8670 faa t .  

A=: T r i a a a i c  
(Shublik em. - Xingak Fm. 7 )  

ENVSRONI'ICNT: Inner to o u t e r  N e r l t i c  

T r o c h & ~  contorna ta .  T. sg. (sml.. t n i n l .  NNw2isc';. sp. 

P_, A ~ ~ ~ ~ b a c u l i t e ~  v e t u s t a ,  Bathysizhon anomrlococlia,  and 

Troch-lnoidea spp. toge ther  with rarm t o  cowon ;ad io l*r ia  

and r a m  c a l c a t a o w  foramini fe ra  aurk t h i s  i n t e r v a l .  T h i s  

is t h e  w m t  contlnuausly mrrinm S a d l o r o W i t  Fm. ur h a n  se.4 

i n  t h i l  as-. It would appmu t o  rmprmsont s o o w h a t  tu-id 

i ~ m r  t o  middle s h e l f  degoe i t ion  ~pom.iBly pro-delta)  . ' 

Thrrm s a n t p l ~  at th* battom of this u n i t  (9600-9660') con- 

t u n  a hmavily p h u c ~ i t i c  sandston. suggmstivm of thm 

~ c h w k a  m m r  of thm SadlmrOFhLt Forautfon. 

M E :  Pa-Trias ic 
(Sadlerochi t  Fa.) 

U v X m M N T :  Inner  t o  Middlm N e r i t i c  ( t u r b i d )  

9655 (Spr)-10.590' 

conora l ly  throughout thw a t r e  wmstward of t h e  Prudhoe Bay 

state # 1  w a l l ,  thm Lisburee Group can b. div ided  i n t o  thrmm 

l i t h o l o q i c  unit . :  

1. Uppmt Limsconm Unit  

2. uolomitm Unit  

3. Lomr Limy Unit 

The u p p r  Limatonm Unit is 9 3 5  f e e t  t h i c k  i n  t h i s  wmll, and 

i t  v w l d  appear t h a t  i t  could be  uncontormdblr a t  both its 

upper boundary and lower boundary. This 933  f e a t  of Upper 

Limsstono Unit compri~e.  cba Lisburna Croup i n  t h i s  w a l l ,  

which appmars t o  r e s t  unconforrnably on rocks qtrcrt ionably of 

thm Endicott  Group. 

r a r e  EOahube*mlla spp.. and f requent  S tv loeodiun  s p ,  These 

rocks COnnpiCu0us1~ lack  o ~ c u r r e n c ~ s  of Astmmarchaadiacus 

spp.. Neosrchaedircuo app. and Archnediocua spp. These rocks 
arm cmrts in ly  no o l d e r  than Zone 21 but could a a e i l y  b a  a. 
young a s  Zone 23 (aea  Ilamot, 1971, pa948 233 a d  2041 '. 
Thesm s t r a t a  probably c o r r e l a t e  In p a r t  with e t r a t a  aSova 
11,940 f e a t  prnviou0ly includod i n  Zone 2 1  i n  the ARC0 

I t k i l l i k  11 wel l .  

Bursts o i  Eoshubsr to l la  yukoscnsin and P s e u d o s t a f f e l l a  s p .  

togechmr wit.'.' occurrmncor of spp., %- 
archamdiscru spp . ,  Archaediacus spp., and f r a q u a n t  t o  common 

Scylocodium sue indicatm t h a t  Chm s t r a t a  beween  about  9930 

f e e t  and 10,290 f e e t  a r e  d e f i n i t ~ l y  zone 2: i n  agm. 

A questionablm Zone 20 c a l l  is made a t  10,290 fmmt bmsmd on 

a s i g n i f i c a n t  rmduction i n  thm occurrence of X m e n i d  alga* . 
Ags d a t a  b o l w  10,440 :amt is c o n f l i c t i n g  i n  t h e  d i t c h  Sam- 

plea .  and thmrmform tsnuous a t  t h i s  time. There Is r a m  

ques t ionable  evidmnck ind ica t ing  an age a s  o l d  as zons 18 o r  

zone 19, b u t  t h e n  a r e  a l s o  r a r e  continuous occurrmnces of 

GlobivalvuLina b u l l o i d a s  wirich i f  no t  caved would ind ica tw an 

age no o l d e r  than Zonm 20. Por'prmsmnt. t h i s  i n t e r v a l  

.Mamet, 9. L. c Rorn, C .  A . ,  1971, in  Bav3er b Waterhouse, 
"Carboniferous and Permian S t r a t i g r a p h y  and Paleon- 
tology,  Northern Yukon T a r r l r o r f ,  Canada*; But;. o t  
Can. P a t r .  Gaol., vol. 19 ,  no. 1. pp. 196-205. 

(10,440-10,590') i r  spread  from Zone 18 to Zonm 20. Tho.. 

s t r a t a  reprosant a shallow shmlf CyCZiC CarbOnEtE mqueacm 

wi th  interbeddad nonmarinr, backrwef . n a f o i d .  and forwrmmf 

d a p o s i u .  Litholoqims vary bstwmon r d  Iha1.s. l i m m  mud- 

stonms, o o l i t i c  and a l g a l  grslnscon=a,  2xkEtOnaa.  and 
uack~tonmm.  An mnvironm*ntal intmrprmtation of Liaburno 

s t r a t a  ia  prasmnted on an accompanying mnclosurm. 

AGE: L a t o r t  H i r s i s s i p p i r n  7 t o  Middle 
Peonry1veni.n 
(Lirburne Group1 

L W I ~ O N W N T I  Probable Nonmt ina  t o  Middle l w r i t i c  
(formremi) 

10.590-10,650' 

This Intmrval is c h r r a c t s r i + e d  by a l i t h o l o g i c  h a n g *  t o  - 
f i n o  grained c a l c a r e n i t e  o r  c a l c a r e o w  sands tone .  The s i d e -  

w a l l  corm a t  10,621 femt contained i n  its mat r ix  one poor 
quastionablm Brunria pulchra srxgqasting t h a t  th5e rocks  as*  

poss ib ly  no youngor than Zone 18 i n  age. 

AGE: Missisa ipaian 7 
(Endico t t  Croup ?) 

QNIRONKENT: Poss ib le  Inner  She l f  

10,650-10.664' T.D. 

Tho 1n5r d i t c h  sunplm of  t h i s  wel l  repreeents  a l l t h o l g i c  

chmgm t o  what appears t o  be a quartzite. Tnere were no 

foramini fe ra  rmconrmd from t h i s  nutmrial .  

A=: f ndmtorminrtm 

E W I R O ~ ~ ~ U F :  lndmtmmin*+m 

s t r a t a  between 9655 fee: and about 9930 f a a t  conta in  e- 
t c x t u l a r i a  sm., C l i m c u n m i n a  rpp. ,  r a r e  S i s a r i a l l a  sp., 



Tunalik fil 
( P a l y n o l o g y )  

13,520-13,880' 

Undiffmrentiatod bisaccatms (C-A), ClaaronoLA.& 

(P-CI , indatumiflate  sparma and s p c e  tragmrnta (A1 . 
PILYNOLOGY REPORT 

A t o t a l  o f  395 sm~lss  W I F ~  ptocossmd and mxaninmd from 
I 

t h e  s u b j s c t  umll. The t o t a l  m n s i s t e d  o f  227 d i t c h ,  19 

s i d e w a l l  mrms and 149 corm sampler  covering the  w e l l  from 
9 0  r m m t  t o  10,330 t m m t .  

The r e s u t t s  arm s u l m r i r e d  by i n t e r v a l s ,  and accompmying 

t h e  r a g l r t  arm two 12) d i s t r i b u t i o n  c h a r t s  i l l u s t r a t i n g  

oocurrsncms f o r  t h e  recognizmd palynomorph taxa.  

90-8230' 

Und i f fa rmnt ia t ed  D i s ~ c c a t e s  (C-A) , S.fhLsa*~~t iS WYYS (81 ; 

r a r e  s c a t t a r a d  occvr rencas  o f  ~erabrooQ1 
~ p ~ ~ i 5 5 i r n i s p o r i r c 4  punc ta tus ,  ~ i ~ a t r i c o s f s l a r : ~ 5  a_uStf+- 

l r c n s r s .  A e q u i t r r r a d ~ t e ~  s p i n u l q a ~ :  ~ ~ ~ e r o o u a  3ccur toncas  of  
:.worked spores .  

w e ~ e h = L & u n  d&<ww ( Rl . Gav,PoOdLniw (R. 

sporad ic l  . (Rl. QlLaaWwW 
complor (Ir-Cl , c:ataC*u (R-PI r r a r e  

ao.t+emd occu~soncms  o f  Psmu&ctr*tiupl_ r.tus-%. @.+~~o-ngk 

am-tticaI n u o r n u s  occur rences  oC rworkmd T r i a s s i c -  ta 

Woocadan-aged d inocys t s .  

Thm t o p  part o f  t h i s  in tmrva l  (90-1100') h d  wry m a g s r  

d i m c y s t  rmcoverisa,  and probably r e p r e s e n t s  nonmrrine rn 
m r g i r u l  marine sttats. aslow 2100 t e s t  t h e  d i n o c y s t  rm-  

c o v o t i e s  i n c r e a s e  and r o f l . c t  a h t t c r  m a r h e  d e p o a i t i a n a l  

mnvirmlmult ttut tha s e c t i o n  *bow t h a t  depth. 

4230-10,692'C 

~ndo tocmina tm sporob  a d  spore  fragmenw. poorly prmsmtvad 

IRI. 

This  i n t u r v 8 1  is e r n n t i a l l y  barrmn o f  palyno;mr?hs. No 

s i g n i f i c a n t  0ceurrenF.s  o f  spore-wllmn o r  d i n o c y a t s  were 

recorded-  
. .- .. . 

AGE: e a r l y  Crmtacloua: Nmucoaiur 
(pmbab lu  P-NO1 

S N ~ ~ B O M I P ~ ~ ~ :  HorFao 

T t~e  arin c o n s t i t u r n t  LdenLityinq t h i s  i n u r v a l  i s  o. c o w l a x  

LtnL&-oalll, which i a  aosf  m a a ~  i n  t h e  YoocQmim r m c t i m -  

O v o r d l .  thm h s t  r o c u w r y  palynomrpha Lhrdugh cllls in- 

t e d  o c c u r s  below approx imau ly  12,500 tou t .  a s  mvi&ncmd 

in thm d i t c h  md c o r e  s ~ q l m b .  

13,340-13,520'? 

W f  f e m n t i a t m d  his-crtmr (F) , indekncminau r p o r r b  d 
rporm f r a w n t s  (F). 

O l i g o a ~ a m r i d ~ l u q  foaSI.* ( th ick -wa l l )  (Rl . b L % k  
-& (RI. EssLQ?knLr - (RI. 

ACE: ~ a r L y  Crmtacaow; Nmacomian 
(probable P-HZ01 

E N V I R Y N ~ U T :  Marine 

T h i s  narrow in tmrva l  i m  m r k o d  by t h e  apeaarurco o f  P, dw- 

t o m .  TIU bottom of  tho  ~ n t e r v a l  r5 q u i s t i o s a h l y  placed a t  - 
t ho  apprrmnt b a r r  for 2. complex a s  observed ~n Ihm d i t c h  ran- 

p lea .  

P- IRl , E n d ~ b c t i o i u P  ~lqc&um (Rl , 
~ t u b e r d l l ~  IR). Y- pcllueida LRI. 

A=: Late  JUt&E*ic: ox fo rd ian  (P-H22) 
ENVImNnKUT: PUrino 

Th i s  in tmrva l  is markmd by t h e  top  occurrmncm o f  P. osminq- 

tonmaa. A sormwhat bmttmr. h u t  s t i l l  n o t  w r y  wa l l  dmvolopmd, 

Dxfordian d i M c y s t  asrmmblagm appear s  b l o w  a b u t  l l .700 

t m m t .  

P r a s o r v a c ~ o n  from t h i s  i n t e r v a l  through the  underlyinq Latm 

T r i a s s i c  is  m x t r e m l y  w r .  The d i n o c y s t  specimens a r e  a l l  

h i g h l y  corroded.  

13.880-14,330'? 

u n d i f f m r m t i a t o d  bi*aCCACOS (V-A1 . U##rqeo.iA$t U Q u  
I R-P) . ~ n d o t e m i n a t e  spores  and rporm fragmmnts (C-A) , m- 
m r r m s w r r t m a  sp. (ringla, rewnrked?) .  

m r a c o v r i s  g rac i l i rn  (RI ,  I. s z  IRI. JRD-2 (XI, .Y&r- 

hyacridivm spp. IR), S_verdcuprclLh u- ( s i n g l a ,  taworkmd?). 

AGE : 9 4 ~ 1 ~  t o  Ilrddla J u r r s ~ ~ c  
(P-HZ41 t o  P-MZJI 

CNVIRONPLENT: Marinm 

Thm has. o f  t h i s  in tmrvs l  4 s  qws t ionmd b.cnure t h e  d i t c h  

-1. a t  14,150-14.240' c r ) n u m d  tw 1 2 )  rpoc inuna  of 

T r i a s s i c  ~.J.yrlosrrphm. ma problem is t h a t  h i u r n s i c  ap.ciom 
era bm smmn rm-rked t h m u q i ~ o u t  m u c h  of thm d r i l l e d  s 4 t i ~  

&v. m d  thm r a t *  oscurrmncos h a t e  may a l s o  bm revorked.  

Tha m*. f r e q w n t  u t e  T+iaamic mvidance is n o t  r u n  u n t i l  
14,330 fmmt. 

Tbm towcxmst  l m i t  f o r  g. u8 i t aFa  i n  t h e  d i t e h  s m p L a r  is 

w a d  tu mark t h e  b r u  O K  this i n t e r v a l .  me lowor bound.ry 
mimt M i n t t m r  p laced  a t  I4,SiO f e e t  o r  14.600 Ccot, whmrm 

thm Land-dmrim4 Z r i a s r r c  assmhl*ga b-qins t o  rpp**r r o m -  

what wro c o n s i s t ~ t l y .  

14,690-16.929'C 

undif  fmren t i a t ed  baaacca te r  I R-C) . indmteminatm spore6 and 

s p r m  t r s p n t s  (C-A1 , T ~ O n a a e l p o r i t c ~  spp. IF-C1 , 

m c r h v s t r i d i u m  reg.  (C-A1 , Vmryhachium spp. (II-8). 

j u r u s i c s  (R1. 

ACE: T r i s s s i u  IP-716 to P-Tl5) 

ENVIROUnEUTr k r i r u  W M a r g i r d  h r m m  

N o  mvldmncm was smmn t o  *nabla Cha d i f fms .a t r a t ion  of zoaulm 

P-T17. 

mm P m m i m / T r i u s i c  b a u n d a q  f s  p laced  a t  t h m  mp of  corm 
615 (16.929-16,947'1 whorein thm f i r s t  Pormirn mvidmne. waa 

rmcowrud. 

16.929-17,859'C? 

Tamniams~ori tms spp. (PI .  L- (Rl, 

SF. (R, s p o r a d i c ) ,  sp. (R).  -- 
t i n a  ap. (Rl . - 
% c r h v r t r i a  IF-CI .  

A=: Pmrmian (?-?la) 

ENVIRCNKE~~?:  Marginal Marine 

Tho b a r e  of chm Permian r s  placed t e n t a t a v e l y  a t  what appmars 

to be thm l o w m ~ r c  indrq*mus occurrence o f  VLt ta t rna  sp. 



17,858-19.620' 

The palynonssph aarelablaqm rmmams s i m l a r  u, thq 4bom in- 
tervaL,  b u t  w i th  tmwer und l e a s  cons i a tmnt  occucrcao=m. Thm 

f o m a  o b a e r w d  arm judged t o  bm d e r i v e d  from up-holm. 

AGE: . Xndmtmminate 

LNVIRONMSNT: Indotermrnatm 

19.620-14.890' 

rhm s i g n i f i c a n t  Porn o c c u r r i n g  i n  t h i s  i n t o r v h  is -- 
spor l tms  ap. 

ACE: i n  p m ~ 5 y l V m b n  (PdT191 

ENVIRONNENT: m r q i m l  l lar ine? 

L9.890-20.330' 

o n l y  ~mrmrr -~ r i a smic  pa lynomrpha  d a r i w d  from up-holm warm 

rmmverad t h ~ o u g h  thin i n t e r v a l .  

A=: tndatmrminatm 

ENVIRON~NTI Indotmrrnimtm 

Tho t o t a l  d a p t h  f o r  thm w a l l  is g iven  am 20,335 famt. howatnr. 

t n m  dampaat aamplr dep th  rmcm~vmd WAS 10,330 :.st. 

Tunalik #1 
(Foraminifera) 

t h e  fo l l awlnq  mic ropa loon to lcqbc r l  r a p r t  i 8  h r r d  on t h e  

m m i n a t i o n  and c k k l i s t i n q  of  605 washod d i t c h  ampl.6. 

116 t h i n  l ~ t i o n r d  d i t c h  a~*plm8.  17 waanrd r idmva l l  corms. 

121 w a s h d  convmntioaal  c o r m  susplma'and 20 t h i n  s m c t i o n d  

convmntrorul  c o r e  s u p l m r  c w a r l n g  chm 4 n t a r v r l  90 ta 20.330 

femc. Thin rmctionm r m r m  proparmd on a l l  saaplms b . 1 ~  

a b u t  16.930 fmmr. Pivm c h a c k l i ~ r s  and two f a u n a l  distribu- 

t i o e  109. arm m n c l o r d  t o r  your convmniencm. Four s r d w a l l  

corm8 race ivod  a f t o r  t ho  f a u n a l  c h o c k l i a t s  had bmmn corn- 

p1mt.d app.ar  i n  an appandix a t  thm back o f . t h i s  rmwrr. 

Standard tmchnrqumr norm u p l o y a d  i n  p roco88mg tho  c r t s c i a l .  

A11 aaMplma warm bor1.d i n  Ouatmrnary-0 and uashmd ova r  20 

d 200 s o s n  =reonm. 

Pr-ncy s y a b o l r  usmd r n  t h i s  rmport corroapond t o  chm 
f o l l w ~ e q  numerical v a l w a :  R - rarm 11-51: ? - :r.(~wnc 

16-321 J C - c c r o n  (33-99); A - abundant 1100-1'191: and FL - 
f lood  1200*1. 

90-3610' 

I n r a  rntmrval  r s  p r a c t r c a l l y  ba r ran  of F o t u i n i f m t a .  Rarm 

accurrancrm o f  T- m ~ u r r a v s n a i a ,  I. c f .  ra invacmrr  

and Vmrnmurlrnordms b o r e a l i s  muqqosc Char thoso  a t r a t *  pro- 

bably belong i n  tho  LAclY CrOtrcwrUs IUiddlm t o  Latm Albranl 

F-9 Zmulo.  Dopoa i t iona l  mnv i ronwnta  f o r  thasm s r r a r a  

probaaly r m q e l  from nonmacrnm t o  margmal  marrnm. 

AGE: Probablo Ea r ly  Crefaceous 
Probable  nrddlm t o  Lac. a l b i a n  
(P robab le  P-9) 

3620-5950' 

Paunal  rmcovmrimm p ick  up i n  t h r r  4ntmrv.l. occu r ronca r  s t :  
H i l i a m n a  manttohqgl$r ,  M. swunmnais, M. r s c h n i a ,  H i p = -  - barkada le&,  V a r n o u r l m o r d ~ ~  k r e 4 l i r ,  G~Ve1inml;d 

5fict.tMr bplo~hra-bd.8 tOp400~UkOnQ&. SdCFm+nA &- 
-. P s ~ u d o w l r v m a  m, Anumbaculitma f r ao Imnta r lua .  A. 
w n o n a h e ,  C3noqfloldea y m r ~ ~ ~ q $ i s .  guadriarorrrhbne ruckmrao, 

T$n&ularra  t 0 p d 4 ~ r u k e n a l ¶ ,  Eurych . r lo s rmml la  robrnsonaa.  

-a bwanmrr ,  and :arm P i t r ~ v a  C- a r e  indrcacrvm 

of a Middle t o  L a m  Albian IF-91 aqe. The palaodmptha r9- 

p r o ~ m t c d  by tneam ~ s s m b l a g m s  wmrm a robab ly  i n n e r  t o  rniddlm 

n e r r t i c .  

ACE: Early C r s t a c s o u ~  
Mrddlm GO Lafa Alnran IF-31 

awrRonnrNT: Inne r  GO Middlm Nerit;C 

Bdrmd on co-dccurrmncem of  mudry lnd  nanUqbuXensrs, w- 
phramoide.  cxcavarum, VmrnsuilAno+daq b r o a l ~ s .  ~ u d o n o l r -  

v rna  r ay&,  Psamanoge l td  s u b c i r c u l a r i s ,  and Conorboi4.r 

m&ate r Ia r s ,  t h r a  i n t o f v a l  is bmlrevmd t o  t e p r a 5 e n t  a Laca 

Aptran t o  r a t l y  ALbian IF-101 age.  A n r d d l a  t o  o u t e r  n e r r t i c  

dmpomrtronal onvironmmnt r s  suqqea t ld  Lor tb5r s t r a t a .  

Am: ZAtly CrataCeous 
Larm Apcian t o  Ea r ly  Albran (P-lo1 

ENVIRONnENT: Middle t o  Ou te r  Nmrir ic  

A u*akly dcvmloped r a d i o l a r i n n  fauna characror izma Chase 

s t r a t a  t o g e t h e r  w i t h  r a r e  occurrmneaa o f  a q q l u t r n a t a d  and 

calcmrequl  F~Camifi i fmra.  Pyri t izmd r a d i o l u r i a  o f  t h e  follow- 

i n q  qmnora occur: CmnorPharra rpp. .  D i c t y w r t r a  rp . ,  and 

LiFkOCanpm spp. According t o  Rmrey  119701 than zone of 
p y r i t i t o d  r a d i o l a r i a  s o p a r a t e r  thm 

ton* tram thm Gdudr./lna Zonm and r r  probably Apt;an 

to Ear ly  Albian i n  age. We f e e l  t h a t  r c  1s p r o b a l y  A p c ~ a n  

i n  Age. bu t  o u r  d a t a  is t e n t a t i v e  a t  t h i s  tuna and t h e  us*: 

may indeed b. tmm t r ansq resa rva .  For t h ~ s  roa ron  r t  cannot  

be d a r o o t l y  corrmlntmd between uml l r  rrncm cha F-11 q t r a t s  

m on* wa l l  may be s l i g h t l y  younger o r  eider than thm c o r r c s -  

jmnding P-11 s t r a t a  In ano the r  we l l .  Dum t o  t h e  aoor  qua l r cy  

and p t a e e m a t i o n  of  t h i s  fauna.  a l l  t h a t  can b* s a ~ d  airour 

t h e  mnvlronmant o f  dopos r t ron  l a  that it u a s  marrne and s p a n  

co ocmanrc c u r r a n t s .  

A6E I t a r l y  Cre t aceous  
Posaiblm Aptran (Poss iL ie  P-11) 

~ ~ I R O N ~ ~ N T :  Opmn mcine 

10.620-12.620' 

Occurrencma of Lrtuotuba w. d m a o b a c u l ~ ~  -, A. 
rmoDhacoidoS. h o d i s c u m  mlonoacv~ .  5. m. &.. mdckenzten- 

x, arenacaous rpp.  Ilarqm. c o a r s e ) ,  C:thdranu c f .  a c m & n a t a ,  

G l r s o a ~ r r e l l a  a. HaulorrhramaoLdaS co ron i s .  Y. a- 
w. 5. a w t l a t r s .  H. goodmnouonenarr. Pseudobolrvma 

rep. .  Bdthvsrphon s c ~ n t r l l a t a .  Lmnticul ina rp. Irarsmd aucuroa l ,  

L. auda r ,  T r o c h m i n a  s a r u n a t a ,  ConorDord~a c f .  W b a t e n r l q .  - - 
w q d w r n a  c a r l l r u r i .  C l w o r ~ r r a  a u b r r c t h c r .  Pcambulimlna 2 .  

and Qurnsue locu l ina  2 rnd icaco  a Neocmran IF-12 t o  P-131 

Age t o r  thmsm a t r a t a .  Cores  8 and Lo c o n t a r n  a s m i l a r  r e m u -  
l l a q e .  Frtqumnt t o  abundant roundmd f r o s t e d  q u a r t z  f loa tmtv  

can a l a o  8a found i n  chi* inocnr .1 .  S t r a t a  neeween L0.620 

fmmt and .bout 10.900 fmet reproamnt rmla t rva ly  c l e a r  vatmr 

uppmr t o  middlm b a t h y a l  depoa i t ron .  Paunra b o l w  10,900 fmot 

indicatm a r o ~ a t i v ~ l y  t u s b i d  middle  t o  o u t e r  n o s i t i c  mnvrron- 
- 

mant. 

AGE 5 Ear ly  Crmtacmous 
NoOCmian (P-12 ca F-t31 

ENVIRONMWT: 10.620-10.900' - Upper t o  Middle 
Bathqal  ( c l e a r w a t e r )  

10,900-12,620' - n r d d l s  t o  S u r e r  
u m r l t l c  ( t u r b i d )  

y .620-13.380 '  

Thra i n t s m a l  is conmidmrmd t o  bm a-an (1-13 t o  P-141 

i n  m p .  b a r d  on tiu t o l l o v l n q  f a u n a l  a s u r c r a t i o n a  armnacwua 

sp. Ilarqm. c ~ l r ~ m l ,  CloaoaDirmlla -, 9. 1. w- 
p h r a a r a . r  -, R. & n f l a c ~ q r a n d i s ,  R. duof l a t&$ .  H. m- 
m. m a a c u l i t m e  rmopnacaidee. i. c f .  a l a s k q n r i s .  
aaghvrirrhon a c r n t r l l a t a ,  G + u d ~ ~ r i @  m a .  g. t a & l l m u r i ,  G. 
lmffinswml:~, G. -*&, Trochamina  s a u m a t a ,  I. c f .  

a & b l m ~ ,  and (ILorno*p&r8 - m. Th.  uppmr p o r t r a n  o t  tb i8  
inrmrval  probably r a p r e r a n t r  t u r b i d  middlm t o  o u t e r  n o t i t i c  

p a l d m p t l u  S i P r l a t  t o  th. ovo+lybnq in tmrva l .  Paunas below 

a m u t  12.920 f o o t  ruqqmst outmr n m r i t i c  t o  b a t h y r l  c o n d i t ~ o n s .  

XCt: 
Ear ly  Noofomian Crst4c.our  IF-13 t o  1-141 

QRTJIIONMEUT: 12,620-11.920' r n i d d l a  t o  Ourmr 
N o r i t r e  ( t u r h r d l  

12.920-13.3ab' - Oucmr Hmrrtrc  t o  
Bathyal  

Occlltroncea of  m c m a r q r n u l i n a  c f .  ba rvnf rca ,  51 :gchmrna  

c f r  t Q P a 9 . r v k . ~ .  T_. InStowansrs ,  Xmaobaculitee s, 
and Len t rcu l rna  c t .  guenscad t i  suqqmrt t h a t  chore s t r a t a  a r a  

LAC* J Y I ~ ~ I L C  i n  ago. ~ k s y  cou ld  toprssmnr my a g .  from 

Oxfordian t o  T i than ran  thouqn. m d  s o  arm h a m  repor t ad  l a  
Latm J u c a s s r c  lund i f fmren t ib t ed l .  Thr s  i n t a r v a l  grObab1.1 
n p r a a a n t a  ba rhya l  palmodoptha s ~ m r l a r  t o  C.he loumr p a r t  o f  

t ho  ovmrlyrnq r n t o w a l .  



13.380-11.590' l con ' t . )  

ACE I ~ t e  ~ u r a a a i c  v n d i f f e r c n s i a t e d  
~ N V I R O W ~ N T I  r u r n y a l  

Ovmrlapping accu r renoeo  o f  9 u C m ~ n a  w, g. topaqoru- 

m, f .  1 e r t l p m .  G. -. Ammobaculitma w- 
w. Amodiscuq c l .  c h e r a 4 o a w ,  &- m, T r o c b i n a  

sablmi,  Bathy$lphOn a n e n u l ~ c ~ e l l a  and S a r a c s n a r i a  towdqorukan- - 
a i n d i c a t o  t h e  t h o s e  rocks  ar. a x f o r d i a n  i n  aqm. A bath-  

y a l  y l r o d e p c h  is aga in  auqqmsted f o r  t h e r e  s t r a t a .  

.ace r ~ t e  ~ u r r s s i c  
Oxfo rd i rn  IF-161 

WIAdNLBNT:  M t h y a l  

Th i s  i n t e r v a l  is c h a r a c t e r r z e d  by a FcduCtion i n  faun4 w i t h  
o n l y  a few newly occur f inq  forma. The n w  occurrmncms a r e :  

Aa taca lae  w, 5. c t .  c o ~ u d a t u s ,  Vaqrnul in8 c t .  Ihaf- 
w, and Awobacul i tma c f .  ve tu9 ra .  The.. forms ?robably 

rsprmamnt an E a r l y  J w a a r i c  ago. bu t  che :aunal d a t a  is 

t a n w u a .  A mrddlm t o  o u t e r  n e r l t i c  g r l eodap th  L S  ruqqsatmd 

t o r  thmam rock*. 

AW: Probable  Ea r ly  J u r a s s r c  
(F-la1 

UtVIMUWNT: Probablm Xrddlm t o  Outmr NariLLc 

14.250-14,810' 

~ r t r c o l u .  connudrrua,  Nodoaaria l a r r n a ,  B. r a d r a t a ,  N. w- 
l i k e n a r s ,  P ~ e u d ~ s L r n d u l r e a  a a e m .  P.  a. 4SnTJl ina 
qe rma l i a ,  t .  a laakena ra .  V a q r n u l ~ n o ~ a i ~  a c r u l u a ,  Frondrcu- 

l a r r 4  a m o r ,  T r o E h a a r P a  COntOThrta. L+fbWanp% T IUyZltaXod) 

and Monoris /nalobia  Lraemnta  occur  throughout  thmam bmda. 

T b r m  fauna. repremest  ogan - t i n o  m%ddlo n e r i t i c  c o n d i t i o n s .  
A -&tone a t  14.730 feat c ~ ~ p o a e d  o f  frmquent roundad 

f r o s t e d  q u a r t z  g r a m s  and CDllcn elmar angu la r  q u d r t r  g r a r n s  

may b. a f a c r o a  wurva lmnt  o f  t h e  b a a 1  w b b l c  a m d s t o n e  

f o u d  in other HPM wel l*  at t h e  base  of  cho B-19 Zonule. 

t h i s  i n tmtv8 l  i r  c n a r a c t e r l z e d  by a rmlacavmly pcor  aqglu- 

t i ~ t m d  fauna. A l i t h o l o q i c  cmngm a t  14.810 f o o t  tol lomad 
ny thm occur rence  of w d i a c u q  P a t  IS,OBO fmmt r a  t h e  

bas in  t o r  p l a c i n g  thm t o p  of  t h  Perm- r r i r* . i c  lr-201. A 

I i t h O l o q i c  ChAnqa a t  16.020 Lm*t  m y  rmprmwnt t h e  top  o f  chm 

Xavrk S k l m .  Anothmr l i t h o l o a i c  cMnpe t o  g l a u c 0 n i t l c  9-d- 
s t o n e  and a i l t a tonm a t  16.900 L m m t  ruqgoata  t h a t  um a r e  pro- 

bably i n  the Permi4n E c h w r a  €m. rr t3.c po in t .  Thmso s t r a t a  

probably r ap rqaan t  nonmrrnm t o  rnnmr n * r i t r c  dopoa r t ron .  

Am: ~ o r m - T r i a r 8 i c  IF-20) 
PNVIROHPBNT: Nonmarine t o  Inne r  Nmri t lc  

;l,ljS.S Corm-19,050' 

A vary t h r c k  l1900'+1 m ~ c i 9 1 1  of Ea r ly  Permian a t r a t a  appea r s  

t o  dwmlop i n  t h r a  -11 b a r d  on  ofeurrencma of  Protanodo- 

r g , .  PaLsoaulvarna ap . ,  ncdoaa r r rd r ,  c o r n u s p i r i d s  and 

p r c m l l m m o u a  PorammrEera. a i g n i t ~ c a n t  oceurrenc* oL 

amyqdalordal b a s ~ l t  r a  found i n  +he rntmrval  17,580 fmmt t o  

18.050 f e e t .  Thm aqb of  c h r s  bamalt  1. indmcex!m~n*ta a inde  

rur Foramin i t e ra  o r  r l q a e  w r *  found m r t .  X h m t b r  c h r r  

v o l c r n i c  cock rmprmamnta an rntrumrv. (dikm, a1111 af extN-  
a rve  I L l w l  cannot  k dotormined f m n  tnm pa l .on to loq rca l  

a x u l n r c i a n  o f  then maplam. Dmpomrtional mnuxronaentr fOf 

t h i s  u n ~ t  appear  to k +r LollWa:  
17,135.5-18.340' : Nonmarinm t o  Rsmt r~c tmd  C4rbOsLtO 

She l f  and Lagoonal 

18.340-19.050' : ShlLlO* Shelf (Carbonasm PlatfoClU 
3uit.l 

Packsfonss  and grainatonma prmdomrnrto b e l o r  18,340 f a o t .  

Th i s  i n t e r r a i  rr pradomrnatcly Fackstones and grarnsci.r.aa. . 

s t r a t a  between 19.050 :set and :3 ,350  Zaac Ira n~ oL'e: c .  .: 
Zone 21 b u t  cou ld  be a r  young a s  Zona 24. Oceurroncea o: 
Pasudost#fLmlla  ap. and ap. coupled wrch t h e  presoncb 

o f  StvloCOdiun ap. a t  20,290-20.320 f a a t ,  rn  wha: appeera zo 
b. ~ n - s r t u  l a tho loqy ,  suqqcat  t h a t  she  e n t r r e  i n t * s v a l  19,950 

fmat to 20,330 fmmt is  Zone 11 r n  age. ROwevor, r f  t h o  

S t y l o c o d i m  sp. a t  20.290-20.320 fmmt 1 s  caved then t h e  s t r a t a  

b l o w  10,210 famt Might bm Zona 20 Ln aqe. 

Thmsm s t r a t a  ceprmsmnt t h e  snoa l rnq  s h e l f  Laciee of  a CarM- 

na re  P la t fo rm S u i t e .  

M E :  Middle t o  Latm Pannaylvanran 

ENVfROHw?IT: Shoa l lnq  s h e l f  
(Carbonaca P i a r f o m  Surt11 

app. ( X I .  & i t w r u D a  I R I .  spp. 

(TI pyr r t l zod .  PIctYCnelfra ap. IRI P y r ~ t a z o d .  rounded 
Lromtod q u a r t z  f l o a t e r s  ICI , p y s r t o  (CI . L.C.W. IF ) .  Dark 

b r m r a h - q r a y  sandy a b l e .  

AGE r N . O C ~ & A L  IProbabl4 F-12 t o  F-131 

ENYERONWNT: Open n a r i n e  

NO Forammifo ta  found. P y r r t e  (R l .  L.c.M. ICI. Buff t an  

Vary f inm-gra~ned  sandstono.  

11,317'SYC 

No F o r m i n i b e r a  found. I n o c a r m u ~  prrama (RI ,  L.C.M. ,A)  

Oark brown ahal-. 

AGE: Indmtaminr  t o  
ENVIRONWKP: Ind.tmrmln4te 

~ C E  r m r l y  ~ e m ~ a n  
1A.W.A. P-21) 

ENVSRONMUT: 17.135.5-18.340' : Nonmarrnm t o  2.- 
4 c r i c ~ m d  Carbonate  
shmic and Laqoonal 

19.140-19,050' : Sha l lou  Shelf  (Car- 
3onac0 P l a t : o m  
i u l t a l  
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