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BIOSTRATIGRAPHIC CORRELATIONS OF
SELECTED TEST WELLS OF ,
NATIONAL PETROLEUM RESERVE IN ALASKA

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

SUMMARY

Biostratigraphic correlations are released for 18 test wells in the
National Petroleum Reserve in Alaska (N.P.R.A.) and one industry well to
the east of the Reserve along three lines of section. The correlations
are based on two microfossil groups, Foraminifera and palynomorphs
(dinoflagellates, acritarchs, pollen, and spores), analyzed by the N.P.R.A.
subcontractor Anderson, Warren, and Associates, Inc., San Diego, California.
Micropaleontology reports, which record the microfossil assemblages
recovered for the specified intervals delineating the zones in the
correlated wells, are also included for reference.



INTRODUCTION

An area of approximately 37,000 square miles in northern
Alaska was established as the Naval Petroleum Reserve No. 4
(N.P.R.-4) in 1923. From 1944 to 1953, thirty-six test wells
and 45 core tests were drilled in and adjacent to N.P.R.-4
(Gryc, 1970). In 1964, drilling again resumed in the Reserve
and continued until 1977 during which time 17 additional test
wells were completed. On June 1, 1977, the jurisdiction of
N.P.R.-4 was transferred from the Department of the Navy to the
Department of the Interior (U.S. Geological Survey), and the
Reserve has subsequently been known as the National Petroleum
Reserve in Alaska (N.P.R.A.). As drilling contractor for N.P.R.A.
since mid 1975, Husky Oil N.P.R. Operations, Inc. has ¢ompleted
a total of 27 test wells and eight field wells, six test wells
and two field wells under the N.P.R.-4 program, and 21 test wells
and six field wells during the current N.P.R.A. program. No
additional wells are planned at the present time.

This report releases biostratigraphic correlations of 19
wells along three lines of section across N.P.R.A. based on
both Foraminifera and palynomorphs (dinoflagellates, acritarchs,
pollen, and spores). The biostratigraphic zonation schemes were
established at the laboratory of the subcontractor Anderson,
Warren, and Associates, Inc., of San Diego, California. Forty-
one foraminiferal zonules (includes 20 Paleozoic Mamet zones) and
30 palynological zonules constitute the zonation.

All of the wells that have been biostratigrapically correlated
in this report were drilled in the Arctic coastal plain and northern
Arctic foothills provinces and have penetrated varying parts of
the three generally recognized stratigraphic sequences of the
North Slope. Based on sediment source areas, these sequences and
their age ranges (in the coastal plain) include the Franklinian
(pre-Mississippian), the Ellesmerian (Mississippian-Early Cretaceous),
and the Brookian (Early Cretaceous-Quaternary).

The Foraminifera and palynology reports prepared by Anderson,
Warren, and Associates, Inc., upon which these biostratigraphic
correlations are based, are also included as part of this open-
file release (see p.17-86).

GENERAL GEOLOGIC FRAMEWORK

Much of the stratigraphic information in this section has been
briefly summarized from Carter et al. (1977) and Bird (1981a), to
which the reader is referred for a more detailed explanation.
Other publications pertinent to N.P.R.A. stratigraphy include
Brosge' and Tailleur (1971), Bird (1978), and numerous Nanushuk
Group and related studies in Ahlbrandt (1979) and Molenaar (1981),
as well as those listed in bibliographies compiled by Mather and
Trollman (1970), Carter et al. (1975), and Blean (1976).



The subsurface lithologic units of N.P.R.A. (see Figure 2, p. 8)
can be grouped into three major stratigraphic sequences on the
basis of provenance of sediments (Lerand, 1973; Grantz et al.,

1975) as follows:

(1) Franklinian sequence: Considered economic basement, this
pre-Mississippian age interval of rocks consists of steeply-
dipping metamorphosedclastics and carbonates. Source for the
clastics was an orogenic uplift in the approximate position of
present-day northernmost Alaska. Most of the wells that penetrated
this sequence in the Reserve have encountered a dark gray, wavy
banded argillite at total depth.

(2) Ellesmerian sequence: This succession of rocks, which
unconformably overlies the Franklinian sequence, consists of
shallow marine and non-marine clastics, as well as platform
carbonates. Sedimentologic and stratigraphic evidence suggests
the Ellesmerian shorelines approximated the present Arctic coast
with open seas southward. In the northern foothills and coastal
plain provinces, the sequence ranges in age from Mississippian
to Early Cretaceous (Neocomian). Major lithologic units include
(in ascending order) the Endicott Group (Mississippian), Lisburne
Group (Late Mississippian-Early Permian), Sadlerochit Group
(Early Permian-Early Triassic), Shublik Formation (Middle-Late
Triassic), Sag River Sandstone (Late Triassic-Early Jurassic),
Kingak Formation (Jurassic), and the informal pebble shale unit
(Early Cretaceous: Neocomian).

(3) Brookian sequence: The uplift of the Brooks Range provided
a southern source for this final sequence of sediments. This
orogeny produced large scale subsidence to the north in the form
of the Colville Basin. The Barrow Arch, a basement high which
essentially parallels the present-day Alaskan Beaufort Sea shore-
line, resulted from subsidence of the northern land area by both
northward downwarping and normal faulting. After deposition of
the predominantly Ellesmerian-derived pebble shale unit, thick
clastic wedges began periodically building out into the Colville
Basin in the Early Cretaceous (Aptian?) time and lasted through
the Tertiary. The Torok Formation/Nanushuk Group (Cretaceous:
Aptian-Cenomanian) reflects a prograding depositional system
consisting of topset beds of the Nanushuk and upper Torok (alluvial-
deltaic-shelf deposits), and foreset beds (slope deposits) and
bottomset beds (basin floor deposits) of the middle and lower
Torok (see Bird and Andrews (1979) and Molenaar (1981)). Subsequent
clastic wedges include the Colville Group (Late Cretaceous:
Cenomanian-Maestrichtian) and the Sagavanirktok Formation (Tertiary).
The Quaternary sediments of the coastal plain include the Gubik
Formation and Recent surficial deposits.

-~

The North Slope Rock Unit Report (Bird, 1981b) lists the depths
to the tops of the lithologic units (as shown in Figure 2, p. 8,
of the present report) encountered in the wells of N.P.R.A., as well
as many off the Reserve. Many of the lithologic references in this
release, other than those taken directly from the A.W.A. Foraminifera
reports, were based on Bird (1981b).
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CORRELATED WELLS

. Foraminiferal and palynological zones have been correlated for
18 wells within N.P.R.A. and one industry well (ARCO Itkillik
River No. 1) just outside the eastern boundary of the Reserve.
Three lines of section, B-A, ' A-C, and A-D (see Figure 1), constitute
the biostratigraphic correlations.

Line of section B-A, a total distance of about 150 miles,
trends generally northeasterly from near Icy Cape to Pt. Barrow
and includes the following wells:

Tunalik No. 1
Peard No. 1
Kugrua No. 1

S. Meade No. 1
S. Barrow No. 17

At a total depth of 20,335 ft., Tunalik No. 1 is the deepest of
the N.P.R.A. wells.

Line of section A-C runs southeasterly from Pt. Barrow toward
the Umiat area for an approximate-distance of 130 miles and
includes the following wells:

S. Barrow No. 17
E. Simpson No. 1
S. Simpson No. 1
Ikpikpuk No. 1
Inigok No. 1

The Inigok well is the second deepest test hole in the Reserve
with a total penetration of 20,102 ft.

Line of section A-D also trends generally southeasterly following
the Barrow Arch for much of the distance and finally off the Reserve
to ARCO Itkillik River No. 1. The traverse runs for a total distance
of about 220 miles and includes the following wells:

S. Barrow No. 17

E. Simpson No. 1
Drew Point No. 1

J. W. Dalton No. 1

W. T. Foran No. 1
Cape Halkett No. 1

E. Teshekpuk No. 1

N. Kalikpik No. 1
Atigaru Point No. 1
S. Harrison Bay No. 1
W. Fish Creek No. 1
Itkillik River No. 1 (ARCO)

The 19 wells correlated in this report with their completion
dates, total depths, and deepest units (ages) penetrated are listed
in Table 1.
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Table 1. Alphabetical listing of 19 correlated wells

completion dates, total depths, and deepest
units (ages) penetrated.

Deepest Unit Penetrated

Well Completion Date Total Depth (Age)

Atigaru Test Well No. 1 3/77 2 11,535 ft. Argillite Basement
(Indeterminate) 3

8. Barrow Field Well No. 17 4/78 2,382 ft. Argillite Basemest
(Indeterminate)

Cape Halkett Test Well No. 1 a/7s 3 9,900 ft. Argillite Basement
(Indeterminate) 3

J. ¥W. Dalton Test Well No. 1 8/79 9,367 ft. Argillite Basemc&t
(Indeterminate}

Drew Point Test Well No. 1 3/78 7,948 1t Argillite Basement
(Indeterminate)

W. Pish Creek Test Well No. 1 4/77 2 11,427 ft. Kayak Shale
(Probable Mississipplan)

W. T. Poran Test Well No. 1 4/77 2 8,864 ft. Argillite Basemept
(Indeterminate)

8. Harrison Bay Test Well No. 1 2/77 3 11,290 ft. Lisburne Group
(QMiddle Peansylvanian or younger)

Ikpikpuk Test Well No. 1 2/80 15,481 f¢. Kekiktuk Pa.?
(Probable Mississippian)

Inigok Test Well No. 1 §/79 20,102 ft. Kekiktuk Fm.?
(Mississippian)

Itkillik River Test Well No. 1 1 71172 15,321 ft. Argillite anemest
(Indeterminate)

N. Xalikpik Test Well No. 1 4/78 7,395 ft. Kingak Sh.
(Jurassic)

Kugrua Test Well No, 1 5/78 12,588 f¢. Lisburne Group
(Middle Pennsylvanian)

8. Meade Test Well No. 1 179 9,045 2t Clay shales/siltstones of
indeterminate ungt
(Indeterminats)

Peard Test Well No. 1 4479 10,228 ft. Argillite Btsemest
(Indeterminate)

2, Simpson Test Well No, 1 479 7,739 ¢, Argillite Basemept
(Indeterminate)

8. Simpson Test Well No. 1 4/17 2 8,785 ft. Argillite Basement
(Indetermisate) 3

E. Teahekpuk Test Well No. 1 5/76 2 10,664 ft. Granite Basement OR
Xekiktuk Pm,?
(Mississippian)

Tusalik Test Well No. 1 1/80 20,335 ft. Lisburne Group
(Mississippian)

FPootnotes:

1 -~ Well was drilled by ARCO (Atlantic Richfield Co.) to the east of N.P.R.A.

2 - Well was drilled during Naval Petroleum Reserve No. 4 (N.P.R.-4) program.

3 - Argillite in these wells is barren of palysomorphs and foraminifers, hence, the
Indeterminate age desigoation. The following reports shed some light on its
possible age range: Ordovician -~ Silurian aged graptolites and chitinozoans
recovered from argillite at Point Barrow and Prudhoe Bay wells (Carter and Laufield,
1975); Early Cambrian radiometric ages from mica in argillite of Prudhoe Bay well
(Drummond, 1974); Early? - Middle Devonian aged carbonized plant fragments ia
steeply-dipping carbonacecus clay shale, likely part of argillite basement sequence,
near bottom of Topagoruk well (Collins, 1958; Bergquist, 1966). The age of economic
basement in N.P.R.A. is typically considered as Middle Devonian or older.

4 - The clay shales/siltstones near the bottom of this well are eteeply-dipping and
very similar in character to those in the basal part of the Topagoruk well dated
as Early? - Middie Devonian on the basis of plant fragments. These strata are
barren of foraminifers is doth wells. The interval in S. Meade is essentially
barren of palynomorphs; in Topagoruk these basal strata are suggestive of a pre-
Carboniferous age.

S - Bird et al. (1977) concluded that this well bottomed 1in a granitic intrusive

(Lisburne/granite contact given as 10,617 ft.). Radiometric dates based on two
different minersls yielded discordant ages: 332 % 10 m.y. (Mississippian age)
for K feldspar and 243 + 7 m.y. (Late Permian age) for biotite. Alternatively,
an A.W.A., Ioc., report for this well suggests the followiag:

Yoraminifera

10,5 - ,650 ft,: Endicott Group, Kekiktuk Pm.? (Miseissippian)
10,650 - 10,664 ft. TD: Quartzite? (Indeterminate age)

. - 10,664 ft. TD: Carboaniferous

-6-



GENERAL CONCEPT OF ZONATION

The basic unit in biostratigraphy is the biostratigraphic zone,
defined as a body of strata typically characterized by particular
fossil taxa. Although the zone often takes its name from one or
more of the characteristic taxa, the zones of this report are alpha-
numeric designations. The Code of Stratigraphic Nomenclature
states that "... biostratigraphic evidence is the most useful means
for determining time-stratigraphic boundaries, but criteria for
defining biostratigraphic and time-stratigraphic units differ
fundamentally." Biostratigraphic zones should never simply be
assumed to have time-stratigraphic significance.

Many of the zones that make up the N.P.R.A. biostratigraphic
column may in fact be time-transgressive in character. All of
the Foraminifera recovered in the N.P.R.A. subsurface are benthonic,
and as a result were controlled in large part by the sedimentary
facies which migrated both geographically and temporally. The
dinoflagellate assemblages, although planktonic, may have been
influenced as well to varying degrees by particular facies, likely
as an indirect consequence of water depth, distance from shore,
nutrient parameters, etc. This facies influence on microfossil
assemblages leads to a time-transgressive oriented zonation. A
good case in point is reflected in the foraminiferal zonal boundaries
F-9/F-10/F-11 and the palynological zonal boundary PM-17/PM-18
(see Figure 2). These boundaries have been dashed and slanted to
represent the time-transgressive nature of the prograding complex
of Torok Formation/Nanushuk Group strata. One must realize that
many of the other zonal boundaries shown as level lines (implying
isochronous surfaces) in Figure 2 might in fact be diachronous
interfaces.

Additional problems are encountered in biostratigraphic zona-
tion when one or both of the boundaries of zones are represented
by disconformities. It is difficult to know how much strata
(and reflected time) are missing as a result of subaerial/submarine
erosion or non-deposition.

The reader is referred to the Code of Stratigraphic Nomenclature
prepared by the American Commission on Stratigraphic Nomenclature
(1970) for a detailed discussion of biostratigraphic zones.
Applications and attendant problems of biostratigraphic zonation
techniques are addressed in Kaufmann and Hazel (1977), Berggren
(1978), and Johnson (1979).

FORAMINIFERAL BIOSTRATIGRAPHY

Introduction

The foraminiferal zonation scheme for N.P.R.A. (see Figure 2),
established by Michael B. Mickey while at Anderson, Warren, and
Associates (A.W.A.), consists essentially of 21 A.W.A. zones
(designated "F"), in addition to 20 Paleozoic zones (designated
"Z") of Mamet (refer to Mamet and Ross (1971), and Armstrong and
Mamet (1977)). Zones F-21 through F-1 range in age from Early
Permian to Quaternary, whereas zones Z-5 through Z-22 (or younger)
are predominantly Mississippian through Pennsylvanian in age.

-7-
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General remarks are included under the following three sub-
headings of the report for the foraminiferal =zones correlated in
the 19 wells along lines of section B-A, A-C, and A-D. A number
of comments, most of which apply to all three sections, are
offered below:

(1) The designation Lithocampe sp. N, or L. sp. N, shown on
many of the wells (e.g., at a depth of 6,210 ft. in Peard No. 1)
marks the top occurrence of a particular radiolarian which typically
occurs just above the top of the Neocomian age strata in N.P.R.A.

(2) Generally, in the Torok Formation/Nanushuk Group complex,
the F-11 zone defines the bottomset and foreset slope deposits,
the F-10 zone in the foreset and topset outer shelf to upper
slope deposits, and the F-9 zone the topset inner to middle shelf
(some non-marine) deposits. The F-8 zone coincides with predominantly
very shallow inner shelf deposits. 1In the Colville Group, the F-7
zone generally delineates the distal facies of the Shale Wall Member,
the F-6 zone the slope deposits of the Seabee Formation, and the
F-5 zone the non-marine to shelf deposits of the Schrader Bluff
Formation.

(3) Poor to non-existent recovery of Foraminifera in many of
the sandstones shown on the charts precludes assignment of a specific
zone or age. As a result, these units can only be considered as
bracketed by subjacent and superjacent designations.

(4) The stratigraphic correlation of the sandy unit in S.
Barrow No. 17 (2,080-2,170 ft.) with a sandstone in S. Meade No. 1
(8,760-8,930 ft.; see Chart 1-A) and with a sandstone in E, Simpson
No. 1 (6,740-6,900 ft.; see Charts 2-A and 3-A) has been queried
and warrants further comment. The sands in S. Meade No. 1 and
E. Simpson No. 1 are recognized by most geologists as definite
Sag River Sandstone. The sandy interval listed above for S. Barrow
No. 17, however, has been called Barrow Sands by Bird (1981b) and
Carter (verbal communication, 1981), with the Sag River Sandstone
indicated in the interval 2,275-2,345 ft. directly atop argillite
basement. An alternative explanation offered in this report
suggests that the Sag River Sandstone of S. Meade No. 1 and E.
Simpson No. 1 correlates stratigraphically with the sands in S.
Barrow No. 17 at approximately 2,080-2,170 ft. The interbedded
sands/biocalcarenites described in the Husky Oil Geologic Report
of S. Barrow No. 17 from 2,277-2,344 ft. may in fact be the more
arenaceous updip facies of the Shublik Formation. Foraminifera
recovered from the entire interval 2,170-2,320 ft. are generally
more suggestive of a Shublik F-19 zone assemblage than one that
might be derived from the Sag River Sandstone. Further detailed
well log and seismic correlations, combined with paleontological/
paleonenvironmental evidence, will help elucidate this stratigraphic
problem.

(5) The top of a pebble sandstone which often occurs in the
basal Shublik Formation, as described by Tappan (1951), has been
marked as Pbl. Ss. in the wells it has been observed (e.g., at a
depth of 8,640 ft. in Peard No. 1); see the basal F-19 zone on
the correlations.



(6) Some of the zones (e.g., F-20 (Echooka); Z-~17 to Z-18
(Dolomite Unit)) are not strictly biostratigraphic zones; these
units are defined by characteristic taxa and/or recognition of
the particular lithologies of the Echooka Formation of the
Sadlerochit Group and dolomite of the Lisburne Group, respectively.
Lithologies such as the Kayak-Itkilyariak and Kekiktuk Formations
of the Endicott Group have also been correlated in certain wells
(e.g., Ikpikpuk No. 1 and Inigok No. 1).

(7) A broken unconformity line indicates that the evidence
for an unconformable horizon is not quite as strong as for those
shown with solid lines.

(8) A discussion on the possible age of the argillite base-
ment complex is presented in Footnote 3 of Table 1.

(9) For details of the zonation of the correlated wells, see
the A.W.A. Foraminifera reports included with this release. 1In
the case of differences in zone assignments or depths between
the reports and the correlation sections, the latter prevails.

Line of Section B-A

The foraminiferal biostratigraphic correlation of the five
wells of traverse B-A is depicted in Chart 1-A. An expanded
section in Tunalik No. 1 thins considerably in S. Barrow No. 17
On the Barrow Arch. Strata in the Tunalik well range from a thick
¥-9 zone of the Nanushuk Group to the Z-21 zone of the Lisburne
Group at total depth. Of particular interest is the relatively
thick section of zones F-12/13 to F-13/14, making much of what
has been called Kingak Shale (Bird, 1981b) Neocomian age. In
S. Barrow No. 17, a section of F-10 Torok Formation through F-19
Sag River Sandstone/Shublik(?) sediments rests unconformably atop
the argillite; the disconformity between F-13/14 and F-18 reflects
the absence of zones F-15, F-16, and F-17. Whereas the total range
and succession of zones represented in Kugrua No. 1 are nearly
identical (though condensed) to that of Tunalik No. 1, the F-21
through Z-21 Lisburne Group zones are absent in Peard No. 1 and
S. Meade No. 1. In the Peard well, the F-20 (Echooka) zone rests
on argillite, while in the S. Meade well the steeply-dipping,
barren strata at total depth are of indeterminate age (see Footnote
4 of Table 1 for details).

Line of Section A-C

Chart 2-A representsthe correlation of the foraminiferal zones
of the five wells along line of section A~C. Much of the expanded
sections of strata encountered in the Ikpikpuk and Inigok wells
are thinned considerably or truncated before reaching S. Simpson
No. 1. Kingak Shale through Sadlerochit Group strata representing
zone F-17/18 through F-20 maintain a rather consistent thickness
in these wells. In Inigok No. 1, the strata penetrated include
the F-5 zone of the Colville Group through the pre--Z-10 zone
section of questionable Kekiktuk sediments (of indeterminate age)
at total depth. The Lisburne carbonates assigned a Z-10 or 11 zone

-10-



are the oldest known immediately overlying the Endicott Group in
N.P.R.A. Similar questionable Kekiktuk rocks are reported for the
bottom of Ikpikpuk No. 1; the top sample in this well (at 100 ft.)
belongs to the F-8 zone of the Nanushuk Group. The F-9 Nangshuk
Group through pre--Z-20 undifferentiated Carboniferous-Permian
section in S. Simpson No. 1, as well as the F-7 Colville Group
through F-20 Sadlerochit Group section in E. Simpson No. 1, rests
unconformably atop argillite basement. Aside from the considerable
truncation of strata by the basement unconformity, other subsequent
disconformities have eliminated at least the F-14/F-15/F-16 interval
of sediments in South Simpson No. 1 and E. Simpson No. 1.

Line of Section A-D

Foraminiferal zones are correlated for 12 wells along line of
section A-D (see Chart 3-A). All of the wells, except E. Teshekpuk
No. 1, S. Harrison Bay No. 1, and W. Fish Creek No. 1, bottomed in
argillite basement. The rocks at total depth in the E. Teshekpuk
well are believed by Bird et al. (1977) to be part of a granitic
intrusive, while the A.W.A. Foraminifera report for the well
suggests that they are a quartzite (of the Kekiktuk? Formation).
S. Harrison Bay No. 1 encountered zone Z-20 (revised from A.W.A.
Foraminifera report listing zone Z-21) of the Lisburne Group at
total depth, and W. Fish Creek No. 1 bottomed in the Endicott
Group (Kayak Shale?).

Strata below the basal Cretaceous unconformity (at base of
zone F-~13/14 or base of sand below zone F-12/13) and above the
argillite generallv range from zones F-16 or F-15/16 of the Kingak
Formation to Endicott Group lithology along the traverse from
E. Teshekpuk No. 1 to ARCO Itkillik River No. 1. The basal
Cretaceous unconformity has cut out zones F-15 and F-16 of the
Kingak Formation in the Atigaru Point well. Directly below the
unconformity are either zone F-18 Kingak Formation or F-19 Shublik
Formation strata from Cape Halkett No. 1 to S. Barrow No. 17. 1In
this series of wells, Endicott Group strata rest atop basement in
Cape Halkett No. 1, W. T. Foran No. 1, and J. W. Dalton No. 1.
Zone F-~20 Sadlerochit Group rocks lie on the argillite in Drew
Point No. 1 and E. Simpson No. 1. At a total depth of 7,395 feet,
the N. Kalikpik well, the second most shallow well on the traverse
(after S. Barrow No. 17), bottomed in zone F-16 Kingak strata.

Strata above the basal Cretaceous unconformity range generally
from the F-5 zone of the Colville Group to the F-12/13 or F-13/14
zones of the pebble shale unit/Kingak strata in ARCO Itkillik
River No. 1, W. Fish Creek No. 1, S. Harrison Bay No. 1, Atigaru
Pt. No. 1, N. Kalikpik No. 1, E. Teshekpuk No. 1, and Cape Halkett
No. 1. Younger zone strata were encountered near the top of
other wells as follows: S. Barrow No. 17 (F-10 zone Torok Formation),
E.. Simpson No. 1 (F-7 zone Colville Group), W. T. Foran No. 1
(F-4 zone Sagavanirktok Formation), and Drew Point No. 1 and J. W.
Dalton No. 1 (F-1 zone Gubik Formation, with subjacent F-5 and
F-4? zone strata, respectively).
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PALYNOLOGICAL BIOSTRATIGRAPHY

Introduction

Hideyo Haga, while employed by Anderson, Warren, and Associates
(A.W.A.), erected the palynological zonation scheme used in N.P.R.A.
(see Figure 2). The zonation contains 19 A.W.A. dinoflagellate
cyst zones (designated "PM'") and 11 A.W.A. spore-pollen zones
(designated "PT"). Dinoflagellate zones PM-27 through PM-11 range
from the Late Triassic to the Eocene. Spore-pollen zonation ranges
from the PT-22 zone in the Devonian to the PT-10 zone in the
Paleocene. '

The three subheadings which follow include general comments
pertaining to the 19 wells correlated in the lines of section
B~-A, A-C, and A-D on the basis of dinoflagellates, as well as
pollen and spores. A few comments, which apply to all three
sections, are stated below:

(1) Zone PM-18a (possible Neocomian age) is a relatively newly
designated unit which has a general Early Cretaceous aspect, and
occurs below zone PM-18 and above the definite Neocomian age PM-19
zone. Based on palynological evidence alone, zone PM-18a could
be of Aptian age; the associated formaniferal assemblages, however,
indicate a Neocomian age. Hence, zone PM-18a is positioned to
stradle the Aptian-Neocomian (Barremian) boundary (see Figure 2)
and is tentatively designated as possible Neocomian age. In some
of the A.W.A. palynology reports, it is recorded as zone PM-18a
in the Summary of Revisions section, but in others the equivalent
intervals were reported as zone PM-19 and/or PM-20.

(2) Poor palynomorph recovery and lack of diagnostic forms
precluded a detailed zonation in particularly the Jurassic,
Triassic, and Carboniferous age intervals of many of the wells.

(3) The reader is referred to the A.W.A. palynology reports
included with this release for details of the zonation of individual
wells. The correlation sections supercede the reports in the event
of '‘discrepancies in zone assignments or depths.

Line of Section B-A

Chart 1-B represents the palynological biostratigraphic
correlation of the five wells which constitute traverse B-A.
The expanded section encountered in Tunalik No. 1 ranges from PM-17/
18 zone Nanushuk Group strata to an interval at the bottom of the
hole of indeterminate age subjacent to zone PT-19 of the Lisburne
Group. Much of this section is either markedly thinned or not
represented on the Barrow arch in S. Barrow No. 17, where penetra-
tion ranged from zone PM-18 of the Torok Formation to undifferen-
tiated Triassic sediments. The section in S. Barrow No. 17, as
well as the zone PM-17/18 Nanushuk Group through Triassic? age
strata in Peard No. 1, unconformably overlie the argillite base-
ment. The section penetrated in Kugrua No. 1 ranges from zone
PM-17/18 Nanushuk Group through probable Pennsylvanian age (PT-197?)
Lisburne Group strata at total depth. 1In S. Meade No. 1, the total
section drilled extends from zone PM-17/18 Nanushuk Group strata
to an interval at the bottom of the hole of indeterminate age
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(see Footnote 4 of Table a for details) with a superjacent =zone
PT-17? (based on sidewall core at 9,370 ft.). Only a very general
_tenuous zonation is possible in the Jurassic-Triassic interval

of the Peard, Kugrua, and S. Meade wells. The possible Neocomian
PM~18a zone was recognized from S. Barrow No. 17 to Peard No. 1,
but was not observed in the '"very poor recovery" interval of the
Tunalik well. Note the thick Neocomian age PM-19 zone which

spans pebble shale unit/Kingak Shale strata in Tunalik No. 1.

Line of Section A-C

Palynological zones were correlated for five wells along line
of section A-C in Chart 2-B. Strata drilled in Inigok No. 1
extend from the PM-14 zone of the Colville Group to the PT-21
zone of the Endicott Group at total depth. The strata penetrated
in the Ikpikpuk well represent a section of PM-16 zone Nanushuk
Group through undifferentiated Carboniferous age Endicott Group.
The sections of PM-17 zone Nanushuk Group through undifferentiated
Carboniferous (Mississippian?) age strata in S. Simpson No. 1
and PM-16 Colville Group through undifferentiated Permo-Triassic
age Sadlerochit Group strata in E. Simpson No. 1 both unconfor-
mably overlie argillite basement. The possible Neocomian PM-18a
zone is recorded along the traverse from S. Barrow No. 17 to
Ikpikpuk No. 1, but does not extend to the Inigok well. Strata
representing zones PM-19 through PM-22 have pinched out (or have
possibly been truncated) between the Ikpikpuk and S. Simpson
wells. Palynomorph recovery permitted only undifferentiated system
assignments for much of the Permo-Triassic through Jurassic age
part of the section. The thick Carboniferous age section of zones
PT-19, 20, and 21 in Inigok No. 1 and the undifferentiated
Carboniferous age section in Ikpikpuk No. 1 thins considerably to
a 38 ft. thick interval recognized atop the argillite in S. Simpson
No. 1. No Carboniferous age sediments were recorded in the E.
Simpson No. 1 well.

Line of Section A-D

Palynological zones are correlated for 12 wells along traverse
A-D (see Chart 3-B). Definite argillite basement rocks are
recorded along this line of section at total depth for S. Barrow
No. 17, E. Simpson No. 1, Drew Point No. 1, J. W. Dalton No. 1,
W. T. Foran No. 1, Cape Halkett No. 1, and Atigaru Point No. 1.
In the E. Teshekpuk well, the entire basal interval from 9,870-
10,664 ft. (total depth) is reported as Carboniferous age (see
Footnote 5 of Table 1 for additional information). The relatively
more shallow N. Kalikpik well at a total depth of 7,395 ft.
bottomed in zone PM-22 Kingak strata. The basal sections in
both S. Harrison Bay No. 1 and W. Fish Creek No. 1 are listed as
indeterminate age; Bird (1981b), as well as A.W.A. Foraminifera
reports for these wells, indicate that bottom hole strata in the
former well is the upper limestone unit of the Lisburne Group and
in the latter well Kayak Shale of the Endicott Group. The lower-
most unit encountered in the ARCO Itkillik River No. 1 well
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(14,950-15,321 ft., total depth) is recorded as basement complex

in Bird (1981b) and as argillite in the A.W.A. Foraminifera report.
Mississippian age spores recovered in a core sample in the interval
15,311-15,321 ft. pose a problem; a resampling of this basal core
is presently planned in order to rule out a possible previous
sampling error.

Strata below the basal Cretaceous unconformity (at the base
of PM-18a, 19, or 20) and above the argillite generally range as
follows along this traverse: Jurassic? age Kingak Formation
through Permo-Triassic age or PT~16 zone Sadlerochit Group strata
from E. Simpson No. 1 to Drew Point No. 1; Late Triassic<Early
Jurassic age or zone PM-22 or PM-23 Kingak or Shublik Formation
through Carboniferous age Lisburne Group or Endicott Group strata
from J. W. Dalton No. 1 to Atigaru Pt. No. 1 (the relatively
shallow N. Kalikpik No. 1 well bottomed in PM~22 zone Kingak
sediments); PM-22 or PM~-21 zone Kingak Formation through Lisburne
Group and Endicott Group strata (Bird, 1981b) of indeterminate
age based on palynology in the S. Harrison Bay and W. Fish Creek
wells, respectively. In the Itkillik River No. 1 well, a basal
Cretaceous unconformity has been placed at a depth of 8,700 ft.
based on Foraminifera. On the basis of palynology, however,
there was no obvious evidence for an unconformity of any signi-
ficance throughout the entire interval spanning the Lower Cretaceous
and Upper Jurassic (boundary at 8,790 ft.), which includes
Neocomian zone PM-19 through Oxfordian zone PM-22 (base of pebble
shale unit reported by Bird (1981b) at 7,893 ft.). Pre-Cretaceous
age units in this well range from PM-21 zone Kingak Formation
through PT-21 zone Endicott Group strata.

For much of the traverse, strata immediately above the basal
Cretaceous unconformity belong to the pebble shale unit. The
zones represented directly superjacent to the unconformity can
be summarized as follows: PM-19/20 in Atigaru Point No. 1; PM-19
in N. Kalikpik No. 1, E. Teshekpuk No. 1, Cape Halkett No. 1,

W. T. Foran No. 1, and S. Barrow No. 17; PM-18a in W. Fish Creek
No. 1, J. W. Dalton No. 1, Drew Pt. No. 1, and E. Simpson No. 1.
In Itkillik River No. 1, though no definite basal Cretaceous
unconformity was recognized on the basis of palynomorphs, the
lowermost Cretaceous age strata recorded was the PM-19 zone pebble
shale unit, which in turn overlies PM-19 and 20 zone Kingak Shale.
In the S. Harrison Bay well, PM-18 zone Torok strata lie atop the
basal Cretaceous unconformity (pebble shale unit is absent in
this well). It should be noted that the PM-18a zone (possible
Neocomian age) was recognized in all wells along the traverse
except Cape Halkett No. 1, Atigaru Pt. No. 1, S. Harrison Bay

No. 1, and Itkillik River No. 1.

Drew Pt. No. 1, E. Teshekpuk No. 1, N. Kalikpik No. 1, and
W. Fish Creek No. 1 recorded PM-14 zone Colville Group strata
in the uppermost paleontological samples near the top of the
wells. One pocket of Tertiary (and Quaternary?) age sediments
was recognized on the traverse in the following wells: J. W.
Dalton No. 1 (Quaternary?), W. T. Foran No. 1 (Eocene zone PM-11),
and Cape Halkett No. 1 (Paleocene zone PT-10). 1In Atigaru Pt.
No. 1 and Itkillik River No. 1, mixed Tertiary and Late Cretaceous
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palynomorph assemblages were recovered near the top of the wells;
in the latter well a possible Plio-Pleistocene age was assigned
to the palynology sample at 250 ft. Uppermost units in the
remaining wells on the line of section include PM-18 zone Torok
strata in S. Barrow No. 17, PM-16 zone Colville Group strata in
E. Simpson No. 1, and PT-11 zone Colville Group strata in S.
Harrison Bay No. 1.

FORAMINIFERA AND PALYNOLOGY MICROSCOPE SLIDES

The U.S. Geological Survey has now made available for exam-
ination all foraminiferal and palynological microscope slides
upon which the micropaleontology reports of these 19 correlated
wells, in addition to numerous others, have been based. " Open-
File Reports No. 80-193 (Witmer, 1979), No. 81-13 (Witmer, 1980),
and No. 1081 (Witmer, 1981) inventory all the available slides
and explain loan and on-site examination policy. Standard
strewn palynological slides have been prepared by the subcontractor
from well cuttings, sidewall core, and conventional core samples.

FORAMINIFERA AND PALYNOLOGY REPORTS

The Foraminifera and palynology reports prepared by Anderson,
Warren, and Associates, Inc., for the 19 wells correlated in this
release are included in this section for reference. Please note
that in addition to the original reports, many of the wells
contain addenda and revisions which should not be overlooked.
Microfossil assemblages, including relative abundances (Fl: Flood;
A: Abundant; ¥: Frequent; C: Common; R: Rare) and inferred
paleoenvironments are reported for specified depth intervals
marking the particular zones in the wells. Foraminifera reports
for the following wells do not include specific zone designations,
but zones have been subsequently assigned for purposes of constructing -
the biostratigraphic correlation sections: Atigaru Pt. No. 1,

W. Fish Creek No. 1, W. T. Foran No., 1, S. Harrison Bay No. 1,
ARCO Itkillik River No. 1 (also palynology report), S. Simpson
No. 1, and E. Teshekpuk No. 1. Depths listed on the correlation
charts take precedence over the reports in any disparities one
may encounter.

For information relating to purchase of the entire package
of micropaleontology reports and fossil distribution charts (in
paper copy and microfilm) of all the N.P.R.A. wells analyzed by
both Anderson, Warren, and Associates, Inc., and BioStratigraphics
(micropaleontology subcontractor for final six wells drilled in
N.P.R.A. program), please write or call the following agency:

National Geophysical and Solar-Terrestrial Data Center
(D-621)

NOAA/EDIS/NGSDC

Boulder, CO 80303

Telephone: (303)-499-1000 (ext. 6338)
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The A.W.A. palynology and Foraminifera reports for each of the
19 correlated wells of this release are presented in alphabetical
order as follows:

Atigaru Point No. 1
S. Barrow No. 17

Cape Halkett No. 1

J. W. Dalton No. 1
Drew Point No. 1

W. Fish Creek No. 1
W. T. Foran No. 1

S. Harrison Bay No. 1
Ikpikpuk No. 1

Inigok No. 1

Itkillik River No. 1 (ARCO)
N. Kalikpik No. 1
Kugrua No. 1

S. Meade No. 1

Peard No. 1

E. Simpson No. 1

S. Simpson No. 1

E. Teshekpuk No. 1
Tunalik No. 1
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Atigaru #1
(Palynology)

PALYNOLOGY REFORT

A total of 122 ditch and 21 sidewall core samples were
processed and examined for palynological age determina~
tions. The ditch samples ware 90 foot composites covering
the interval from 530 feat to the total depth of 11,520
feet. The sidewall cores examined were taken betwaen 4200
feet and 8100 faet.

530-890°*

Laevigatosporites (C~A), Betulaceae (C), Ulmus (R-F},
Gleicheniidites senonicus (R}, Aquilapollenites colvillen-
sis (R), A. quadrilobus (R), A. magnus (R), A. scabridus (R).

AGE: Mixed Late Crataceous (Campanian to
Maestrichtian) and Tertiary
ENVIRONMENT: Nonmarine

890-1160'

Aquilapolisnites magnus (F), A. senonicus (R), A. cf.
quadzicretae (R), Wodshoussia spinata (R), W. edmontiacoia

(single).

Daflandrea cf. speciosa (R-F), Ovoidinium verrucosum (R,
reworked) .

AGE: . Masgtrichtian
ENVIRONMENT: Very Marginal Marine
1160-1820"

Muilapollenites magnus (R), A. trialatus (R~F), A. spp.
(R).

Deflandrea microarma (F), Diconodinium arcticum (R), Odon=-

tochitina operculata (single), Palaeoperidinium basilium
(single).
AGE: Campanian

ENVIRONNENT: Very Marginal Marine

1520-2330°

Chlamydophorella nysi (R~F), Australiella cooksoni (F), A.
granulifera (P}, A. sverdrupiana (F-C), A. spectabilis
(P-A), Deflandrea ditissima (F), Odontochitina operculata
(C), Exochosphasridium hifidum (R-P), Haxagonifera chlamy-

(R}, Spongodinium delitiense (R-F).

data (P-C), Hystrichoephaeridium difficle (F=C), H. stellacua

AGE: Santonian-Campanian
ENVIRONMENT: Marine

2330-2780°
This interval coatained a much sparser assemblage than
above, however, many of the same species occurred herein.
The forms prasent do not permit any precise ags assign-
ment.

AGE: ?furonian-2Coniscian

ENVIRONMMENT: Marginal Marine

2780-3950"
Vitreisporites pallidus (R), Gleicheniidites senonicus (R).

Chlamydophoralla nyei (R-F), Cyclonephelium distinctun
(R-F), Odontochitina op lata (P-C), Oligosphaeridium
camplex (R-F), Cribroperidinium ed dsi (R-F)}, Astrocysta
cratacea (R-C}, Broomea jaegeri (R}, Pseudoceratium cf.
dettmanas (R), P. cf. expolitum (R).

AGE3 Cenomanian

ENVIRONMENT: Macine

3950-5976"

This interval carried ssseatially the same assemblage as
above with the addition of the following species: Gardo-
dinium eisenacki (R, scattered), Luxadinium propatulum
{R=F), Spinidinium vestitum (R~F), and Muderongia sp. (R,
scattered).

AGE: Albian

ENVIRONMENT: Marine
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s976-72808"

Gleicheniidites senonicus (R).

Odontochitina operculata (R-F), Oligosphaeridium cemplex
(R-F), Cribroperidinium edwardsi (R), Broomea jaegeri (R),
Astrocvsta cratacea (R-C), Gardodinium eissnacki (R,
scattersd}, Muderongia sp. (R).

AGE: Aptian~-Early Albian
ENVIRONMENT: Marine

This interval is saparated principally on the base of the
Luxadinium and Spinidinium occcurrences. Usually this in-
terval is also characterized by the consistent occcurrence
of Gardodinium eisenacki, however, this species was not well
daveloped hare.

7282°swc-7350"
vitreisporites pallidus (R).

Oligosphaeridium complex (A), Astrocysta cratacsa (R), Gar-
dodinium eisenacki (A}, Psaligonyaulax apatela (R), Parso-
dinia ceratophora (R}.

AGE: Neocomian

ENVIRONMENT: Marine

The sidewall core at 7282' produced a prolific Neocamian
assermblage, howaver, the ditch samples through this dspch
revealad no Neocomian. The base of this interval i1a placed
at the depth whare the first Jurassic speciss appeared.

1350-0012"

vitreisporites pallidus (R), Classcpollis classcidss (R-C),
striated bisaccates (R, reworked}.

Mannoceratopsis gracilis (R-C), N. sp. 1 (R~F)}, undescribed
microplankton JRD~1, JRD-2 and JRD-S (R}; Promea slongata
(R-F), Tasmanaceae (R-F).

AGE: Barly-Middle Jurassic (Late Pliens-
bachian-Callovian)

ENVIRONMENT: Marine

8012-8540°

Vitreisporites pallidus (R}, Classopollis classoides (R),
striated bisaccates (R, scattered, reworked?).
Tasmanaceae (R), Micrhystridium spp. (R).

AGE: " probable Triassic-Early Jurassio
ENVIRONMENT: Vary Marginal Marcine

8540-0900"

Undifferentiated striate bisaccates (F-C), Taeniae ites
sp. (P-C), Striatites richteri (R), Dulhuntysporites minuta
(R), Classopollis classoides (sporadic, C).

Micrhystridium spp. (R-F).
AGE: Triassic
ENVIRONMENT: Vary Marginal Marine

8300-9170"

Undifferentiated striate bisaccatas (R-F).
Micrhystridium spp. (R-F), Sverdrupeilla usitata (R), S.
manicata (R), §. cf. sabinensis (R).

aAcE: ’ Late Triassic (Carpian-Norian)
ENVIRONMENT: Marine

9170-9%30’

Tasnisssporites sp. (R-F), Stristites richteri (F), Xraey~
selisporites spinulosa (R), Xlausipollenites staplini
(R-F}, ?Lundbladispora sp. (R-C), Lusckisporites sp. (R},
undiffersantiated verrucats sporas (P-C), ?Vigtatins sp.
(single}.

AGE: Parmian-Triassic
ENVIRONMENT: Nonmarine

A single, questionable specimen of Vittatina was recovered
in the sample 9440-9530 feet. It is possible the basas of
this interval, below 9440 fset, is of Permian age.

9530-10,250'

Most of the palynamorphs saen in the above continua threugh
this interval in somewhat less consistent occurrencas.
These forms are present hers due to down-hole contamination.

AGE: Indeterminata
ENVIRONMENT: Indeterminate



10,250-11,070°
Potonieisporites sp. (R-F), 2Triquitrites sp. (single),
IHystrichosporites sp. (R),

AGE: Pennsylvanian
ENVIROMMENT: No evidence Marine

11,070-11,520" T.D.
Densosporites spp. (P-A), ?Hystrichosporites sp. (R),
Reticulatisperices polygonalis (single).

AGE: Probable Mississippian
ENVIRONMENT: No evidence Marine

The abundance of denscsporas through this interval suggests
that it is probadbly of Mississippian age. .

Agignm |2

4064' sSWC

Undiffersntiated bisaccates {C), Lycopodiumsporites sp. (R),
Classopollis classoides (R).

Aptea polymorpha (R), Cyclonephelium distinctum (R),
Odontochitina operculata (R), Oligasphaeridium complex (R},
Palasoperidinium cretaceum (R). :

AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marine

4096° swcC

Undifferentiated bieaccates (F).

Oligosphaeridium complex (R), Palaeoperidinium cretaceum
(R}, Spinidinium vestitum (R).

AGE: Middle-Late Albian (P-M17)
ENVIRONMENT: Marine

5920* swC

Undifferentisted bis (A), Lycopodiumsporites sp.
(R), Trilobosporites perverulentus (R).

Batioladinius jaegeri (R), Chlamydophorella nyei (R), Cy-
clonephelium distinctum (P), Gardodinium trabeculosum (R),
Luxadinium propatulum (F). Odontochitina operculata (R),
Oligoephasridium complex (P), Palaeoparidinium cretaceum
(C), Pseudoceratiusr retusum (R).
AGR: Middle-Late Albian (P-M17)
ENVIRONMENT: Marine

6082°' SWC

Undif iated bi (A), Vitreisporites pallidus
(R), Classopollis classoides (R).

Batioladinium jaegeri (R), Cyclonephelium distinctum (R),.
Mudarongia as: trica (R), Odontochitina operculata (R),

Oligosphseridium complex (F), Nannoceratopsis gracilis
{single, reworked).

AGE: Aptian-Albian (P-ML7, M18)
ENVIRONMENT: Marine

6482' swCc
—_

Undifferentiated bisaccates (A), Vitreisporites pallidus
(R).

Aptsa polymorphs’ (R), Batioladinium jaegeri (F), Cyclonephe-
lium distinctum (R), Odontochitina gperculata (R], Olige-
sphaeridium complex (R), Palaeoperidinium cretacsum (C),
Pseudoceratium retusum {(R).

AGE: Aptian~Albian (P-M17, M18)
ENVIRONMENT: Marine

6618 SWC
Undifferentiated bisaccates (2).

Batioladinium jaegeri (R), Hystrichosphaeridium stellatum
(R), Odontochitina operculata (R},

18~

6618° SWC (con‘t.)

Oligosphaeridium complex (R), Palaecperidinium cretaceum
(R), Micrhystridium sp. (R).
AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marine

6880' swc

Undifferentiated bisaccates (A).

Batioladinium jsegeri (R), Gardodinium trabeculosum (R),
Mudarongia asymmetrica (R), M. tetracantha (R), Odontochi-
Eﬁ\ operculata (R), Oligosphaeridium complex (P), Palaso-
peridinium gretaceum (R), Pssudoceratium retusum (R},
¥Wallodinium anglicum (R), Micrhystridium spp. (R}, Naano~

_ceratopsis gracilis (eingle, reworked).

AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marine
6957 swc

Undifferentiated biaaccates (A}, Trilobosporites perveru-
lentus (R), striate bisaccate (single, reworkaed).

Batioladinium jaegeri (F), Cyclonephelium distinctum (R},
Muderongia tetracanthd (R), Odontochitina operculata (R),
Oligosphaeridium complex (R), Palaecperidinium cretaceum

(R), P d atiuvm (R), Micrhystridium spp. (R},
Genus "W" (single, inant?), iella granulifera

(single, contaminane), Mannoceratopsis gracilis (R, re-
worked), N. pellucida (R, reworked).

AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marine
1f the single specimen of Genus “W" is indigencus then this
sample helongs to the Middle-Late Albian, PM~17 Zone. Un~
fortunately, there is a single Senonian age contaminant in

this sample, which makes the presence of the PM-17 species
questionable.

7163* swc

Undifferentiated bisaccates (A).

Beticladinium jaegeri (R), Cyclonephelium distinctum (R),
pimidiadinium uncinatum (singlel, Gardodinium trabeculosua
(R), Odontochitina operculata (E) + Qligosphasridium com-
plex (P), Palasoperidinium cretacews (R), Pareodinia dasye-

forma (single), Pseudoceratium sp. (R), Subrdrupiella usitata
{single, reworked).

AGE: Neocomian (P-M3a%
ENVIRONMENT: Marine
8534°¢ swC

tUndifferentiated bisaccates (C), Classopollis classoides
(R), Striacites richteri (C), Tasniaesporites spp. (P).

Micrhystridium spp. (R), Veryhachium spp. (R).

AGE: .Triassic (P-T15)

ENVIRONMENT: Very uggi.\ul marine to nonmacine
8212° Core
Undiffsrentiated striate bisaccates (R), Taeniaesporitas
spp. (R).

AGE: Triassic (P-T15)

ENVIRONMENT: Noamarine
8742° core

Undifferentiated bi M, k lisporites sp. (F},
Lueckisporites sp. (R), Serxiatites richteri (R), Taeniae-
sporites spp. (C), undifferentiated verrucate spores (C).

AGE: Triassic (P-T1S)
ENVIRONMENT: Nonmarine

8739' Core

Undifferentiated biseccates (C)."rncn:‘.userhes spp. (F),
undifferentiated verrucate spores (F).

AGE: Triassic {P-T1S)

ENVIRONMENT: Nonmarine



980-26130°

Atigaru #l (con't.) Eceponicella strombodes, Dorothia smokyensis, Nonicnella
=='-§=======’l taylorensis, Praebulimina venusae, Textularia gravenori,
8876° Core Caucasina vitrea, Verneuilinoides fischeri, Trochammina
Essentially barren of palynomorphs. ribstonensis, T. albertensis, T. whittingtoni, Cencsphaera
spp., Spengurus spp., Sethocyrtis sp., Archicorys sp.,
Theocorys sp., Dictyomitzs spp., D. multicostata, Spongo-~
discus spp., S. cf. renillaeformis, Rhopalodiceyum sp..,
10,964° SWC Spongostaurus sp., Stvlospongia sp., and Xiphosphaeza sp.

The above aesemblage is characteristic of the Senonian
Schrader Bluff Pormation. Faunas obtained throughout this
interval are indicative of oscillating middle neritic to
upper bathyal (noa~turbid) deposition.

AGE: | Indeterminate
ENVIRONMENT: Indeterminate

Barren of pelynomorphs.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

AGE: lats Cretacecus (Senonian)
Schrader Bluff Pa.

ENVIRCNMENT: Middle Neritic to Upper Bathyal

(non~turbid)
SUMMARY OF PALYNOLOGY REVISIONS
2630-3410"
530-890° : Mixed Late Cretacecus and Tertiary. Saccammina lathrami, Tritaxia spiritensis, Trochammina
890-~1160" : Lata Cretaceocus, Maestrichtian (P-T11). rutherfordi, T. getesensis, Zon.od_i-sc—-u; _np. A, Canosghaera
1160-1520° s Late Cretaceous, Campanian (P-T12), spp., Spongurus spp., and Sgongodiscus spp. =l’nzacmix:-
1520-2330° : Late Cretaceous, Santonian~Campanian (P-M14). this interval.

2330-2780" $ Late Cretaceocus, ?Turcnian-?Coniacian {P~M15),
2780-3950" : Late Cretacecus, Cenomanian (P~M16).

3950-7083'? : Early Cretacecus, Middle-Late Albian (P-M17).
7083~7163"° : Early Cretaceous, Aptian-Early Albian (P-M18),
7163-7350' : Early Cretaceous, Neocofian (P-M19 to P-M20).

7350-8012* 1 Early-Middle Jurassic, Late Pliensbachian-~
Early Bajocian? (P-M23).

8012-8540" : Triassic-Early Jurassic (probable P-T15 to

A top on the "Paper Shale” ("cutinized leaves"”) was found
at 3080 feet. This point is probably at the top of or
down in the Shale Wall Member of the Seabee Pormation.
This lower interval is generally dominated by starved
basin deposition as indicated by the high organic content
and the lack of preserved calcareous fcraminifera assoc~
iated with the few short pulses of open marine radiolarian

P-M24) . bursts.
8540-9440' :+ Permian-Triassic (P-T17 to P-Tl6). AGE: Late Cretaceocus (Cenoranian to
8900-9170* t Norian (P-M26). This is Shublik asscmblage Turonian)

and appears to Lbe durived from uphole. Seabae fm.
9440-9530" t Possible in Permian (P-T18?). ENVIRONMENT: Open Marine (starved basin)

9530-10,250" : Age indeterminate.
3410-3530°

This fauna contains: Gaudryina cf. irenensis, Trochammina
rainwateri, T. muzunnsin. Haplophzagmoides topagoruken~
sis, and pyritized Diatoms. This association appears to be
a transitional fauna which could be either Albian or Ceno~
manian in age. These strata probably represent turbid inner
to middle neritic deposition.

AGE3 Early to late Cretacedus (Albian to
Cencmarian)
Probable Nanushuk Groip

ENVIRONMENT: Probable Inner to Middle Neritic

(turbid)
Atigaru #1 1530-5520°
(Foraminifera) Haplophragmoides topagorukensis, H. of. linki. . gigas,

H. cf. excavata, Armobaculitee fragmentarius, A. wenonahae,
Lenticulina macrodisca, L. bayrocki, Trochammina umiaten-
sis, 7. mcmurrayensis, Miliammina manitobensis, Psammino-

- pelta bowsheri, Saccammina lathramj, Cyclammina cf.
Enclosed you will find 2 1° to 100° faumal distribution pacifice, €. cf. cancsllata, Saracenaria dutroi, §. grand-

log, four faunal checklists, and a Paleozoic correlation standensis, Pseudobolivina rayi, Bathysiphon vitta, Verneui-
section on the Atigasu #1 well. The conclusions pre= iinoides borealis and Ditrupa cornu occur in this interval.

ZINAL MICROP; LOGY REPORT

seuted in this report are based on the proceesing, pick-
ing and examination of 300 ditcb samples, generally
compositad on 30 to 40 foot intervels, and 21 sidewall
core sasples. Ssventy-six (76) thin sections wefe pra-
pared on 30 foot ditch intervals below 3430 feet. A
generalized age summary of the well is provided below,
along with a sample-by-sample faunal listing of the side-
wall cores in an appendix at the end of the report.

530~980'
Although generally barren of Poraminifera this interval
does contain rare Cenosphaera spp., Haplophragmoides rota,

and some mmall agglutinated forms that appear tO be astror-

hizids. This interval is probably latest Cretacecus to
Tertiary in age. Thaese strata probably represent marginal
marine and nonmarine depoeition.

AGE: Probable Latast Cretacecus to
Tertiary

ENVIRCMMENT: Probable Nonmarine to Marginal
vacine

The above association is typical of the Verneuilinoides
borealis Yaunal Zone and is Albian age. The environmentcs
represented by these moderetely divarse aseemblages were
probably of somewhat turbid middle to outer neritic depths
with short pericds of lesser turbidity. ’
AGE: Early Cretacecus (Albian)
Nanushuk Group

ENVIROMMENT: Middle to Outer Neritic
(fluctuating turbidiey)

5520-7282'SWC

A pyritized radioclarian assemblage characterized thase
strata together with rare non-diagnostic agglutinated
foraminifera. Some very rare calcareous forms accur which
may or may not be caved from the overlying interval.
According to Ramsey (1970) this zone of pyritized radio-
laria separate’ the Verneuilinoides borsalis zone from
the Gaudryina tailleuri zoue, and is probably Aptian to
early Albian i1 age. Due to the preservation of this
fauna, all that can be said about tha environment of
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deposition is that it was marine and open to oceanic cur-
rents. These strata may Tepresent deep marine (below
caupensation depth) basal slope deposits. This is cer-
tainly a possibility since calcareous foraminifera are
very scarce in this interval and could represent caved
specimens when they do occur.

AGE: Barly Cretaceous (Aptian to

Early Albian)
Torok Fm. or Portress Mountain Pm.

ENVIRONMENT: Open Marine

7282'SWC-7140"

This very thin interval contains a fauna that appears to
be Neccamian in age, but oontains some forms suggestive
of the late Jurassic. Since the fauna is not absolutely
definitive, the age of this unit is spread in this report.
This assemblage probably reprssents turbid neritic depo-
sition,

AGE: lata Jurassic to Neocomian

ENVIRONMENT: Neritic (turbid)
7340-8310' ’ .
Ammobaculites barrowensis, A. alaskensis, A. vetusta,
Bathysiphon anomalocoelia, Trochammincides spp., lavolu-
tina aspera, Gaudryina dyscrita, Haplophragmoidee canui,
Trochammina contornata, arenaceous spp. (lrg., crs.) and
comon to abundant pyritized radiolaria of the genera
Cyrzocapsa, Patulibracchium, Stichomitra, Rhopalastrum,
Cenosphaera, Lithocampe, 8pongodiscus and Dictycmitra
occur in these strata. Alsc diagnostic of this unit is
a burst of Tasmanitas spp. which appears to be charac-
teristic in this area. These strata are Barly to Middle
Jurassic in age. They probably represent depoeition in
middle neritio to upper bathyal depths characterized by
fluctuating turbidity. A sandstone occurs at the base
of this unit which may be an equivelent to the Sag River
Sandstone.

AGE: Early to Middle Jurassic

Kingak Fm.

ENVIRONMENT: Middle Neritic to Upper Bathyal
(fluctuating turbidity)

8310-8580"

Prondicularia acmaea, Astacolus connudatus, Nodosaria
larina, N. shublikensis, Lingulina alaskensis, L. borealis,
Pseudoglandulina simpsonensis, P. lata and Monotis frag-
mants occur throughcut these beds. The Triassic age of
theee strata is firmly established on the basis of the
above fauna. The fauna appsars to be common only in the
upper portion of this interval. These fsunas probably re-
prssent inner to middle neritic open marine coaditions.

AGE: Triassic

Shublik fm.
ENVIRONMENT: Inner to Middle Neritic

8580-9490°
Tolypammina glareosa, Ammodiscus sp. P, Ammobaculites cf.

barrowensis, A. sp. (sml., thin), and Trochamminoides spp.
together with rare radiolaria mark this interval. This
assemblage would app: to rep ine to turbid
inner shmlf deposition. Three samples at the bottom of
this unit (9400~9490') contain a heavily glauccaitic sand-
stone suggeetive of the Echooka Member of the Sadlerochit
Pormation,

AGE: Permo=-Triassic
Sadlerochit Pm.

ENVIRONMENT: Nonmarine to Inner Neritic (turbad)

9490-9250°

Thia very thin interval is characterized by occurrences of
microdclomite and pelma bry £ aiferel-algal
packstone. The presence of Proto-nodosaria sp. and rare
Palecaplysina sp. indicate thet this unit is probably sarly
Permian in age. These straca probably represent deposition
in the subtidal portion of a carbonate platform suite.

AGE: Probable Early Permian
ENVIRCHMMENT: Inner Shelf (subtidal)
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95%0-10,850"

Generally throughout ths North Slope of Alaska, the Lisburns
Group can be divided into three lithologio units:

1. Upper Limestone Unit
2. Dolomite Unit
3. Lower Limy Unit

The Upper Limestone Unit is 910 feet thick in this well.
Strata betwean 9350 feet and about 9910 feet contain rare
3iseriella parva, rare Zoschubertella yukonensis, and
rare to frequeant Stylocodium sp. These rocks conspicuous-
ly lack occurrences of Astercarchaediscus spp., Necarchae-
discus spp., and Archaediscus spp. These rocks are cer-
tainly no older than Zone 21 but could easily be as young
as Zone 22 (see Mamet, 1971, pages 203 and 204)*. These

*Mamet, B. L., and Ross, C. A., 1971, in Bamber & Waterhouse,
“Carboniferous and Permian Stratigraphy and Paleontol-
ogy, Northern Yukon Territory, Canada”; Bull. of Can.
Patr. Geol., vol. 19, nc. 1, pp. 196-205.

strata probably correlate with strsta between 9630 feet
and 9930 feet in the East Teshekpuk Lake #1 well. Bursts
of Egschubertslla yukonensis, Pseudostatfella sp., and

K id algae together with occurrencss of Necarchaedis~
cus spp., Astercarchasdiscus spp., Archsediscus spp., and
frequent Stylocodium sp. indicate that the strata between
about 9910 feet and 10,270 feet are definitely Zone 21 in
age. A Zone 20 call is made at 13,270 feet based on a sig-
nificant reduction in the occurrence of Kamaenid algae.

The presence of Paleotaxtularia ss. at 10,550 feet indicates
that we are ir Zone l8-Zone 19 (Alapah Limestone) at this
point, however, a questionable occurrence of Eosigmoilina
rugogus at 10,460 feet suggests that the top of

Zone 13-Zone 19 is probably near that Ap;ixit. The Upper
Limestone Unit represents shoaling shelf and subtidal
fscies of a carbonate platform suite.

The Dolcmite Unit is about 120 feet thick (10,640-10,760')
snd consists of gray microdolomite. This uait is poorly
fossiliferous and somewhat masked by cavings in ditch
sanples. 1In other arsas whers datas have been obtained
within or bracketing this uait it was found to be Zone L7
or Zone 18 in age.

The Lower Limy Unit is about 90 feet thick. This interval
is questionably identified by rare occurrences of coral
wall debris indicating a tenuous 2one 16 or older age.
This unit appears to coasist of thin beds of pelmatozocan~-
bryozoan packstone and red-brown shale.

AGE: late Mississippian to Middle

Pannsylvanian or Younger
Lisburne Group

ENVIRONMENT: Supratidal to Cuter Shelf (Carbonate
Platform Suite)

10,8%0-11,330°
Thia interval is characterized by a change to unfossili-
ferous dark griy and red-brown shale with common ccal
occurring below 11,12C feet suggestive of the Kekiktuk Fm.
AGE: Probable Mississippian
(Endicott Group)
ENVIRONMENT: Probable Nonmarine to Inner Shelf

11,330-11,520 T.D.
This last unit is picked on the basis of a lithologic
change to argillitic shale. There ware no foraminifera
rscovered fram this interval.

AGR: Indeterainats

ENVIRONMENT: Indeterminate



APPENDIX

(Paunal lists and washed lithology descriptions
for 21 sidewall core samples)

42210 swe
Ammobaculites hae (R), Ammcdiscus rotalacius (F),
Globobulina exserta (R), Haplophra a8 cf. excavata
(¢), H. topagorukensis (R), Psamminopelta bowsheri (R),
Trochammina sp. (F), Verneuilinoides borealis (F), Ceno~
sphaera sp. (F) glauconitic: megaspores (F), coal (A),
pyrite (C).

AGE: Albian
WASHED LITH: Dark gray silty mudstone

4305' SWC
Ammobagulitas fragmentarius (R), Haplophragmoidss cf. ex-
cavata (R), H. topagorukensis (R), Trochammina umiatsnsis
(R), Verneuilinoides borealis (R), Cenosphaera sp. (R)
glauconitic; coal (C), pyrite (FL).

AGE: Albian

WASHED LITH: Dark gray pyritic mudstone

4341°' SWC
Arenaceous spp. (R}, Praebulimina nanina (R); Cenasphaera

sp. (R), (F), fishb frag s (P), coal (A),
pyrite (R).

AGE: \ Probable Albian

WASHED LITH: Black b siley =mud
4375 sWC

Arenaceous spp. (P), Haplophragmoides cf. excavata (R),
B, sp. (R), inopelta b heri (R), V ilinoides
borsalis (C), Cenosphaera sp. (R) glauconitic: fishbone
fragmente (F), coal (P), pyrits (R).

AGE: Albian
WASHED LITH: Brownish-gray iron-stained siltstone

4392 swC

Ammobaculites fragmwentarius (R), Bathysiphon vitta (R),
Haplophragmoides cf. excavata (F), H. topagorukensis (R),
Trochammina mcaurrayensis (R}, Vsrnsuilinoides borsalis (F),
Ceanosphaera sp. (C) glauconitic; fishbons fragments (R),
coal (F), pyrits (R).

AGE: Albian
WASHED LITH: Brownish-gray siltstons

4686’ sWc

Haplophragmoides topagorukensis (R}, Cenosphaera sp. (R)
glauconitic; megespores (F), coal (F), pyrite (R).

AGE: Probable Albian
WASHED LITM: Brownish-gray siltstone

S$110' SWC
Ammobaculites fragmentarius (R}, Ammodiscus cf. rotalarius
(R), Haplophragmoides cf. excavara (R}, Cenosphaera sp.
(C) glavconitic.

AGE: Probable Albian

WASHED LITH: Brownish-gray oudstone

5461' SWC
S odiscus spp.? (C), paper shale (FL).
AGE: Aptian to Albian

WASHED LITH: Dark gray-blaok organic shals

815 suc
Cenosphaera sp. (P} glauconitic; megaspores (F), coal (R),
pyrite (R}.

AGE: Aptian to Albian

WASHED LITH: Brownish-gray siltstone
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5345°' SWC
Megaspores (F), paper shale (FL).

AGE: Indeterminats
WASHED LITH: Black organic shale

5376° SWC

Haplop ides ukensis (R), C b sp. (R)
glauconitic; megaspores (F), shell fragments (P), paper
shale (FL).

AGE: Probable Aptian to Albian
WASHED LITH: Black organic shale

6748' sSwC

Arenaceous spp. (R), Verneuilinoides borealis (R), Ceno-
sphaera sp. (F) glauconitic; megaspores (R), pyrite (PL),
pyritized plant debris (P).

.Miiz Prcobable Aptian to Albian
WASHED LITH: Dark gray to black pyritized sile-
stone
6893 swc

Cenocsphaera sp. (F) glauconitic.

AGE: Prohable Aptian to Albian
WASHED LITH: Brownish-gray iron-stained siltstone

7022' swC
Arenaceocus sp. (R), Cenosphaera sp. (R) glauconitic: coal
(F), pyrite (R;.

Probable Aptian to Albian
WASHED LITH: Brownish-gray siltstone

7089°* SwC
Cenosphaera sp. (1) glauconitic.

AGE. Probable Aptian to Albian
WASHED LITH: Brownish-gray silty mudstone

7083’ swC
Cenosphaera sp. (1) glauconitic.
AGE: Probable Albian to Aptian

WASHED LITH: Dark gray very fine-grained
sandstone or siltstone

7282' sSWwC

Arenaceous spp. (large, coarse)(C), Gaudryina sp. (R),
Glomospirslla sp. § (R), G. gaultina (R), Haplophragmoides
spp. (R), Lituotuba irregqularis (R), Thuramminoides sp.
(R}, Trochammina conicominuta (F), T. of. sablei (R}, T.
sp. (plano-convex) (R), T. squamata (F), Cenosphaera sp.
(R} glauconitic: round frosted quartz floaters (A}, Ino-
caramus prisms (R), pyrite (R).

AGE: late Jursssic to Neocomian
WASHED LITH: Dark brown muddy sandstone

7474' sWC

Cenosphaeza sp. (F) glauconitics C. spp. (C) pyritized;
Lithocampa sp. (F) pyritized; Inoceramus prisms (F), mega-
spores (R}, pelecypods (pyrite casts) (R), pyrite (C).

AGE: Probable Jurassic
WASHED LITH: Dark brown organic shale

7626° SwC
Barren of Poraminifera. Megaspores (R), fecal pellets (F).
AGE: Probable Jurassic

WASHED LITH: Dark brown organic shale

8012' SWC
Arenacecus sp. (R), Tasmanites (F), glauconite (F).

AGE: Early to Middle Jurassic
WASHED LITH: Dark brown silty paper shale

8069 SwC

Dictyomitra sp. (R) pyritized; Cenosphaara sp. (R} clau-

conitic; C. spp. (A) pyritized; Lithocampe sp. (R) pyri-
tized; Tasmanites sp. (F).

AGE: Early to Middle Jurassic

WASHED LITH: Dark brown paper ahals



A:iglru 1
4064' SWC
No Foraminifera found.
bris (FL), coal (C).

Megaspores (R}, pyritized plant de

AGE: Indetarminate

ENVIRONMENT: Indeterminate .

WASHED LITH: Brown pyritic 2 d
7015 swC
No Foraminifera found,

AGE: Indetarminate

ENVIRC 3 Ind inate

WASHED LITH:

1318' sSwC

Brownish~gray very fine-grained
tone

Canosphasra spp. (F) (pyritized), Tasmanites sp. (R).

AGE:
ENVIRONMENT:
WASHED LITH:

Probable Early to Middle Juraseic
rarine
Dark brown silty mudstone

Note: If not reworked, this would raise the top of the
Early to Middle Jurassio to this point (7318').
’

8419° SWC
No Foraminifera found.

AGE:
ENVIRONMENT:
WASHED LITH:

3713 Core

dNo Foraminifera found.
AGE:
ENVIROMMENT:
WASHED LITH:

8725' core

Indeterminate
Indeterminate

Dark brown to black shiny irrides-
cent shale

Indeterminate

Indeterminate

Light gray to white fine-grained
sandstone

Ammodiscus P (F), Glowospira sp. (R), Haplophragmoidas sp.
(vezry small) (R}, Nodosaria of. larina (R), pyrite (F).

ENVIRONMENT:
WASHED LITH:

8739¢ Corm
No Foraminifera found.

AGE:
ENVIRONMENT:
WASHMED LITH:

8742' Core

No Poraminifera found.
AGE:
ENVIRONMENT:
WASHED LITH:

9473° SHC
No Poraminifera found.

9525 SWC
No Poraminifara found.

AGE:
ENVIRONMENT:
WASHED LITH:

Permo~Triassic (probable Sadlerochit

m.)
Probable Ianer to Middle Neritic

Light gray siltstone or silty mud-
stone

Indeterminate
Indeterminate
Buff tan siliceous mudstone N

Pyrite (F), siderite? spheras (F).
Indaterminate

Indeterminate

Gray sandy shale

Glauconite (A).

Probable Permian (based on Echooka
lithology)

Indeterminate

Dark gray to black dolomitized
sandstone

Glauconita (C).

Indeterminate
Indeterninate

Gray slightly calcareous fine-
grained sandstone
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10,805* SWC
No Foraminifera found.
AGE:

ENVIRONMENT:
WASHED LITH:

Pyrite {(R), fecal pellets? (R).
Indeterminate

Indeterminate

Reddish-brown sandy shale



S. Barrow #17
(Palynology)

BALYNOLOGY REPORT

Introduction

A total of 42 samples were processed and examined for
palynolagical age determinations. The samples consisted
of 31 ditch and 1l sidewall cores. The entire well from
100 feet to the total depth of 2382 feet was analyzed.

Results

100-1450°
Undifferentiated bisaccates (F-A), reworked striatad bisac-

cates (R, sporadic).

Cyclonephelium distinctum (R), Gardodinium trabeculosum
(R), Odontochitina operculata (R), Oligosphaeridium complax

{R), Muderongia asymmetrica (R, sporadic); rare, scattered
occurrences of reworked Triassic, Jurassic, and Neocomian
dinocysts.

AGE: Early Cretaceous (Aptian-Albian)
P-MLl7 to P-Ml3

ENVIRONMENT: Marine

The absence of any Middle to Late Albian marker speciee
suggests that thia intervel may belong to the P-M18 zonule.

1450-1640"

Ondifferentiated bisaccates (C-A), Cicatrigosisporites aus-
traliense (single), Trilcbosporites apiverrucatus (single).

The dinocyst assemblage showe e marked increase in abun-
dance for such species as: Cyclonephelium distinctum, Gar-
dodinium trabeculosum, Odontoshitina operculata, Oligo-
sphaeridium complex, and Pelascperidinium cretaceum, Batio-
ladinium jaageri (R~F), Cribroperidinium edwardsi (R),
Muderongia tetracantha (R).

AGEs Barly Cret P
P=M192

ENVIRONMENT: Marine

bable N tan)

Although the usual marker speciee are lacking in this inter-
val, the prolific assemblage is characteristic of the Neo-
comiam, The abeance of any more age restrictive forms per-
mits only a tentative age assignment at this time.

1640-1800"
The assemblage in this interval is nearly identical to the
above interval except for the addition of the Neocoaian spe-
cies Pasudocsratius oudum and Satialadinium lopgicornutum.

AGE: Early Cretacecus (Neocomian)

P-M19

ENVIRONMENT: Marine

1800-2180'

e s

Undifferentiated bisaccatee (A), Vitreisporites pallidus
(ReF), Classopollis classoides (F-C), Cerebropollenites
meeozoicus (R).

Micrhystridium spp. (F-A), Nannoceratopsia senex (R-F); un-
desoribed macroplankton JRD=2 (¥}, and JRO-6 (R).

AGE: Barly to Middle Jursssic (probable
Pliensbachian to Bajocian?)
P~M23

ENVIROMMENT: Marine

The reported range of N. senex 1a Pliensbachian to farly
Bajocian. This species along with the undeecribed micro-
plankton forms are characteriatic of che P-M23 zonule.

2180-2350"

Undifferenciated b {F=A), Vitreiapozritse pallidus
(R-P), Helioceporites altmarkensis (R-F), Tasniaesporites

sp. (single), Xraeuaelisporites sp. (R, sporadic), ?Lund-
hbiaan sp. (R, sporadic).

Miczhystridium spp. (R).
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2180-2380' (oon't.)
AGE: Triaasic (undifferentiaced)
ENVIROMMENT: Marginal Marine

2350-2382° T.D. .

Barren of palynomorphs.

AGE: Indeterninate
ENVIRONMENT: Indeterminate

ADDENDUM
TO
PALYNOLOGY RTCPORT

A total of 86 additional samples from the subject well! were
processed and analyzed for palynological age dete. :lnac.ons.
The samples conelscted of macerjal from the conventional
cores number 1, 2, 3 and 4. The depths covered were between
2096 feet and 2345 feet., Examination of these cores pro-
vided additional refinement to part of the Triassic section.

Core #3 (2295-2300') contained a Seusaia assemblage, and
lacking other older dinocyst genera in association, the age
is placed as Rhaetian ({DP-M25).

The upper part of Core #4 (2322-2334') contained Seussia ind
Sverdrupielis. The assemblage provides avidence for a Noriarn
age and it can poseibly get as old as Xarnian. The remainder

of Core $4 1s undifferentiated Triassic.

S. Barrow #17
(Foraminifera)

FINAL MICROPALEONTOLOGICAL REPORT

The following final mioropaleontological report is based
on picking, examination and checklisting of 78 dicch sam-
ples and 9 sidewall core samples covering the interval
100 feet to 2382 feet (total depth). Enclosed you will
also find a 1* to 100' faunal distributioa log, a faunal
checklist and a sketched correlation chart comparing this
well with che So. Barrow #13 and So. Barrow #l4 wells.
Below is a generalized age summary of the 3o0. Barrow 17
well.

100-1450"

Occurzences of Lenticulina macrodisca, Saccammina lathram,
Valvulinezria loetterlei, Textularia topagorukenais, Eury-
cheilostoma grandstandensia, Gavelinella g_w_un_cn_ai_t_. G. stic-
tata, Haplophragmoidee cf. excavata, H. topagorukensis,
Miliammina manitobensis, Psamainopelts subcirculazis, Ver-
neuilinoides borealis, Bachysiphon vitta, Ammodiscus rota-
larius, Tritaxia manitobensis, Pseudobolivina rayi and Hippo-

crepina barksdalei indicate that the strata betwsen 100 feet




100-1450"' (con‘t.)

and about 1000 feet are Aptian to Albian (Zonule P-10) in
age. The occurrence of frequent to common pyritized radio=~
laria of the genera Cenosphaera app.., Lithocampe spp.,
Di.ccxoﬂ.t:a sp. and Spangodiscus spp. suggests that the
serata below 1000 feet are Aptian (Zonule P-ll) in age.

The faunas found in the uppermost portion of this interval
{above §10') probably represent middle neritic deposition.
Due to the low abund and poor p vation of the faunas
below 6§10 feet all that caa be said about the environmeat
of deposition is that it was probably marine, but there is
not endugh evidence to tell whether it represents very

shallow or very daep marine deposition. It has been suggested

that high latitude faunal diversity and abundance diminishes
in both directions from the shelf edge.

Two possible local corralation points occur at 130 feet and
460 feet which appear to be racognizable in the So. Barrow
#12, So. Barrow #13, I[ko Bay ¢l and So. Barrow ¢14 wells.

AGE: Aptian. to Albian (P-10 to P-l1)

ENVIRONMENT: Uppermost portion: Middle Neritic
Lowermost portion: Probable Marine

1450-1730*

Thia interval is characterized by cccurrences of the follow-
ing apecies: Asmobaculites reophacoides, Gaudryina tapoacae,
G. ©f. taillauri, Haplophragmoides duoflatia, H. inflati-
grandis, Trochammina squamata, arenaceous ,Spp.. and frequent

to di ded £ d quartz floaters. These species
suggest a Neocomian age for thess strsta.

This interval correlatee with the unit called Neocomian to
Late Jurassic in reports oa the So. 8arrfow ¢12 and Iko Bay
#1 wells, After examining and comparing Foraminifera and
palynomorphs from several wells to the east wa now feel

that this assemblage is best assigned 2 Neocomian age rather
than a Late Jurassic age.

The dominantly agglutinated nature of this assemblage sug-
gests that it was deposited ia turdid waters. The relative-
ly good abundance and diversity indicate a probable neritie
depositional site.

AGE: Early Cretaceocus (Neocomian)
ENVIRONMENT: Neritic (turbid)

1730-1820"

This assemblage contains forms suggeetive of the Late Juras-
sic but it could conceivably still be Barly Cretacegus, so
we have had to spread the age to reflect this uncertainty.
This iaterval is the same as the interval celled Juraaesic
(undiffersntiated) in earlier reports on the So. Barrow #12
and Iko Bay #l walls.

The depositional environment cof these strata could have been
as shallow as middle neritic or as deep as middle bathyal.

AGE: Late Jurassio to Zarly Cretacecus
(Neocomian)

ENVIROMMENT: Middle Nerxitic to Middle Bathyal
(turbid}

1820-2170°
Occurrences of Astacolus pediacus, Involueina aspera., Tex-

oA

tularis arecplecta, Lenticulina toarcenee, Gaudryina dys~
grita, G. kelleri, Reophax metensis, R. densa, Trochammina

————

ssblei, 1. canningensis, Haplophragmoides barrowensis, arena-

ceous spp. (large, coarse) gether with fregq o
pyritized radiolaria characterise this asseablage. Thase
forms suggest an early to middle Juraesic age.

This assemblage, like the previous one, could represent de-
position as shallow as middle neritic or as deep as middle
bathyal.
AGR: farly to Middle Jurassio
(P-17 to P-18)
ENVIRONMENT: Middle Neritic to Middle Bathyal

2170-2320°*

Astacolus connudatus, A. dubius, Nodosaria larina, N. eof.

shublikensis, Marginulina bergquist:, Liggu].'uu cf. borealis,

Vaginulinopeis acrulus, Tolypammina glareced and ostracods
(medium=large, smooth) occur in these scrata indicating a

Triasaic age.

2170-2320' (con‘'t.)

These forms suggest an open marine, inner tu aiddle neritic
depositional site.

AGE: Triassic (F-19}
ENVIRONMENT: Inner to Middle Neritic (opea marine)

2320-2382' T.0.

Unfossiliferous black argillite conaidered by most to be
basement, and Cambrian to Ordovician in age.

AGEs Indeterminate
ENVIRONMENT: . Indeterminate

ADDENDUM
k3
FORAMINIFERA REPORT

The following addeadum to the S. Barrow #17 report is
based on the processin.., picking and examination of 86
samples from conventional cores #1 through #4. A
faunal checklist is eaclosed for your convenience.

The only change necsssary to make to the oriyinal inter~
pretation concerns the top of the argillite. The argil-
lice top was originally placed at the top of a ditch
sample from 2320 to 2350 feet. Examination of Core #4
(2322 to 2345 feer} shows that tha top of the argillite
is at 2344 feet based on the one foot core intervals
sampled.
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Cape Halkett #1
(Palynology)

PALYNOLOGY REPORT

A total of 101 ditch and 67 sidewall core samples ware pro-
cessed and anelyzed for palynclogical age detexrminations. .
The samples covered the interval from 510 feet to the total
depth of 9900 feet.

$10-650°
Barren of palynomorphs.

AGE: Indeterninate
ENVIRONMENT: Indeterminate

§80-1100"*

Scattered occurrences of Qamunda, Betula, Sphagnum, gymnesperm
pollen, ? Astrocysta cretacea, and Oligoaphaeridium complex.
The palynomorph recoveries were poor. The rare dinoflagellates
recorded suggest this unit to be Cretaceous in age. However,
these specimens may have been redeposited.

AGE: (?) Cretaceous
ENVIRONMENT: (?) Marine

1100-1320°

Single specimens of Triprojectus magnus, Gleicheniidites
senonicus, and Osmunda.

The palynomorph recoveries remain popr in this interval.

AGE: Probable Campanien-Maestrichtian
ENVIRONMENT: Nonmarine

1320-2040'
Australiella X i (F), A, victoriensis (F), Daflandrea

scuminata (R), Hystrichodinium pulchrum (F), Odontochitina
operculata (C), Diconodinium arcticum (F), Hystrichosphaeridium
difficile (P).

This interval contains an abundant and diverse microplankton
assemblage. .

AGE: Santonian~Campanien
ENVIRONMENT: Marine

2040-2500°*

Thie intervel showe a decrease in microplankton abundance and
diversity. Many of the common forms from the above intarval
are present here in decreesad numbers.

AGE: (?) Turonian- (?) Coniacian
ENVIRONMENT: Probably marginal marine

2500-3357"

Astrocysta cretacea (F), Odontochitina operculata (C), Deflandrea

acuminata (F), Cribroperidinium edwardsi (F), Pseudoceratium
dettmanae (R}, Broomea jaegeri (R).

The return to an abundant microplankton assamblage is reflected
in this interval.

AGE: Cenomanian
ENVIRONMENT: Marine

3357 SWC - 4554°

“Scriniodinium eurypylum® (F), Ascodinium verrucoeum (R),
Astrocysta cr (A), Oligosphaeridium complex (R), Brocmea
jaegeri (R), O hitina operculata (C).

AGB: Albian

ENVIRONMENT: Marine

4854° SWC - 7506°

Astrocysta cretacea (A), Qligosphaeridium complex (R)., Odonto-
chitina operculata (C), Cribroperidinium edwardsj (R), Brocmea
jaegeri (R), Gardedinium sisenacki (R).

The interval between 5800 feet and 5550 feet poesibly represents
nonmarine or very marginal marine deposition.

AGE: Aptian
ENVIRONMENT: Marine

7506° SWC - 7570

Muderongia simplex (C), Psaligonyaulax apatela var. (R),
Oligosphaeridium complex (C), Broomee jasgeri (F), Gardodinium
eisenacki (R).

AGE: Neocomian
ENVIRONMENT: Marine
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1570-7715"

Muderongia simplex (R), Astrocysta cratacea (R), Oligosphaeridium
complex (F), Gardodinium eisenacki (R), Broomea jaegeri (R).

The large amount of down-hole contamination renders the
selection of in situ elements difficult.

No sidewall cores within this short interval were processad
for palynology. The age assignment must therefore remain
questionable.

AGE: {?) Neocomian

ENVIRONMENT: (?) Marine

2718’ SWC - 7810°

Single occurrences of Heliosporites eltmarkensis, cf. striate

basaccate, and indeterminate spore genue as seen at 6348 faet
core sample in the Simpson #1.

AGE: Probably Triassic
ENVIRONMENT: Noamarine

7810-8040°

Numerous undeecribed Triassic dinoflagellates designated as:
TRD-2, TRD-6, TRD-7.

AGE: Triassic (Carnian-Norian)
ENVIRONMENT: Marine
8040-8826"

Taenaesporites sp. (R), Striatites richteri (R-F), Klausei-
pollenites sp. (R}, Dulhuntyisporites minuta (R), Kraeuselj-
sporites sp. (R), Crustaesporites sp. (single).

Tha single specimen of Crustaesporites sp. in sample 8130-8220'D
suggests an Early Triassic age at this depth.

The ditch samples contained common marine Triassic palynomorphs:

however, the sidewall cores indicete that this interval is
nonmarine.

AGE: Pemian-Triaesic
ENVIRONMENT: Nommarine

2826° suc - 9300° T.0.

The sidewell cores within this intervel were all berren of
palynomorphs. The organic residues in cores below 9200 feet
exhibited high thermal alteration and were black in color.

Two (2) separate ditch samples below 9600 feet yielded single
fragments of a spore (Hystrichosporites sp.) characteristic
of Devonian strata. Theses spores were colored dark red-brown,
showing less thermal alteration than evidenced in the orgasic
recoveriea of the sidewall samples from similar depths. The
conclusion, based on thase color differences, is that the
Devonian spores were probably redeposited into the Permo-
Triassic section above and their appearance hera cannot be
taken ae age indicative.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

PAL ISION:

$10-1100'? : Tertiary, Nonmarina.

1100-1320° : Late C us, Campanian-Maaestrichtian
{P=T12 to P-Tll), Nonmarine.

1320-2040°'? : Late Cretaceous, Santonian~Campanian (P-M14),

Marine
2040-2500" : Late Cretaceous, ?Turonian-?Coniacian (P-MLS},
Merginal Marine

2500-3387" : Late Crat o G an (P-M16), Marine.

3357-6820'? : Early Cretaceous, Mid-Late Albian (P-M17),
Marane.

6820-7506" : Early Cretaceous. Aptian-Early Albian (P-M18),
Marine.

7506~7660'? : Early Cretaceous, Neocomian (P-M1%), Marine.
7660-771S" : Indeterminate age.
7715-7810" : Late Triassic (undiff.} (P-TLS?)}, Ncnmarine.

7810-8040° Late Triassic, Norian (P-M26), Marine.

8040-8620" Triassic (P-Tl6 to P-TlS), Nonmarina to
Marginai Marine.

8620-8826" Permian-Triassic {P-T17), Nonmarine to Marginal
Marine?

8826-9320" : Indeterminate age.

9320~-9779* In Carbonifercus (P=-T212), Nonmarine?

9779-9900'TD : Indeterminate age. Argillite (lith-pick).



Cape Halkett #1
(Foraminifera)

FINAL MICRCPALEONTOLOGY REPORT

Enclosed you will find a 1" to 200' faunal diversity log and
three faunal checklists on the U.S.N. Cape Halkett #1 Well.
The conclusions prasented in this report are based on the
proceesing, picking and examination of 316 ditch samples,
generally composited on 30 to 40 foot intervals, and 123
sidewall cora samples. Thin sections were prepared on 30 foot
ditch intervals and all sidewall core samples below 8760 feet.
A generalized age summary of the Cape Halkett #1 Well is pro-
vided below.

510-1120°

Generally barren of foraminifera. Coaly cherty sandstons with
rare to frequent volcanic glass shards. This unit is probably
egquivalent lithologically to the Kogosukruk Tongue of the
Prince Creek Fm.

AGE: Probable Senonian

1120-2440°

Eceponidella strombod (R-F), Anomalinoides pinguis (R),
Nonionella ¢f. taylorensis (R), Praebulimina venusae (R-F),
Lacosteina gouskovi (R), Caucasina vitrea (R), Egeponidella

linki (R}, Neobulimina canadensis (R), Vaginulina schrader-
ensis (R}, V ilinoides fisheri (R), Trochammina ribatonensis
(R}, T. whittingtoni (R), Cenosphaera spp. (R-C), Sathocyrtis
spp. (B-F), Archicorys sp. (R-C), Theocorys sp. (R-F),
Dictyocnitra multicostata (R-F), Spongodiscus app. (R-C),
Rhopalodictyum sp. (R).

The above assemblage is characteristic of the Senonian Schrader
Bluff Formation. FPaunas obtained throughout this interval are
indicative of oscillating middle to outer shelf (non-turbid)
depositional eavironment. N

AGE: Senonian (Schrader Bluff Fm.)

2440-3340"

S: ina 1 i (R), Trochammina rib

is (r-?), Zono-
discus sp. A (R-F), Cenosphaera spp. (R=-C), Spongodiscus spp.
(R=C}, Coal (R~C), Pyrite (R-A).

This interval is generally poor in fauna, but it does contain
Zonodiscus sp. A which is considered by Berquist (1966, U.S.G.S.
P.P. 302-D p. 182) to be a markex. for the Seabee Pormation. A
top on the "Paper Shale® .("cutinized leaves®) was found at. 2340
feet, this point is at the top of or down in the Shale Wall
Member of the Seabee Formation. This interval is generally
dominated by shallow starved basin deposition as indicated by
the large amounts of pyrite and coal in these samples, and the
lack of preserved calcarecus foraminifera associated with the
few short pulses of open marine radiolarian bursts.

AGE: Turonian-Cenomanian (Seabee Fm.)

3340-3640"

Haplophragmoides bonanzaensis (R-C), #. xota (R-F), H. topa-
goruk is (R), Bathysiphon L (R}, Verneuilinoides
borealis (R), Ammobaculites fragmentarius (R), Ditrupa ¢ornu
(R).

While the above fauna seems indicative of the Albian, the

freq y of of the Albian forms is rare encugh
to make one suspioious of reworking. A similar interval
occurred in the Fish Creek #1 Well between 2750 feat and

3130 feet.
AGE: Albian (Probable)

3640-5740°

Hap lophr: ides topagorukensis (R-A), H. rota (R-F), Ammo-
baculites fragmentarius (R), A. wenohae (R), Lenticulins
macrodisca (R), Trochammina umiatensis (R~C), T. rainwater.
(R-F), Miliammina manitobensis (R-F), M. awunensis (R), Bathy-
_siphon brosgei (R), B. vitta (R), Verneuilinoides borealis (R-C).
Psasminopelta bowsheri (R), P. subcircularis (R), Ditrupa corau
(R-F), Oolina apiculata (R-F), Gavelinella stictata (R},
Eurycheilostoma grandstandensis (R), Valvulinera loe ei (R).
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The above fauna is typical of the Verneuilinoides borealis
Paunal Zone of Albian Age. There is slight evidance in the
ditch sampla from 4430-4460' for the presence of the Textularia
topagorukensis Paunal Subzone which may mark the top of the
Torok Formation locally.

The envi P d by these lages were bably
of middle to outer shelf depths ch ized by g liy
clear waters with only occasional short periods of high turbidi

AGE: Albian~-Aptian

5740-7320"

Interval characterized by occurrence of pyritized radiolaria
(R=C), rare agglutinated forms, megaspores (R-F), Coal (R-C},
and Pyrite (P~FL).

Deposition of these strata probably took place in deptbs vny;
ing from marginal marine to middle shelf, and uniformly
characterized by reducing (oxygen deficient) bottom conditions.
This especially holds true for the lower 600 fest of this
interval where high organic concentration (“paper shale®)
suggests a paucity of available clastic detritus and probably
highly reducing bottom conditions.

The lack of any fauna suggestive of the Gaud-yina tailleuri
Zone provides some negative avidence that this interval is
still Aptian to poesibly Albian Age. In fact, this poorly
fossiliferous pyritized facies could be older Crataceocus.

AGE: Aptian to Aldbian ?

2320-7518"

Rounded frosted quartz floaters (F-C), Lithocampe sp. "N*
(R), T na canningensis (R), Gaudryina cf. milleri (R),
G. topagorukensis (R), _g tailleuri (R-F), Conorboides *"J* (R).

Pseudobolivina sp. (R-F).

This fauna is indicative of a Latest Jurassic to Earliest
Cretaceous (Berriasian) Age. The first evidence for "Pebble
Shale®” appears in the samplee at 7320°' (D) and 7326' (SWC).

This assemblage suggests a depositional environment of outer
neritic to possibly as deep as upper bathyal turbid waters.

AGE: Latest Jurassic to Earliest
Cretaceous (Berriasian)
2510-2630"
A basal d unit b 7530 feet and 7545 feer

that is similar in appearance to the Sag River Ss., but whather
the unconformity lies above or below this unit cannot be pre-~
cisely established since the unit is faunally depauperate.

2630-8160°

Astocolus connudatus (R-?), Trochamminoides cf. vertens (R),
Prondicularia lustrata (R), Marqinulina cf. prima (R), Nodosaria
pachiscika (R), N. phobytica (R}, N. shublikeansis (R},
Tolypasmina glareosa (R), Monotis sp. (R-F).

The above liated species are characteristic of Triassic Age.
This faunule is probably representative of a relatively clear
water middle neritic to upper bathyal aavironment. The litho-
logic top of the Shublik Fm. occurs at around 7850 feet
suggesting that there may be some Triaasic age Kingak Shale
(lithologically) or else some different facies (1ithologically
differant) Shublik FPm. or Sag River equivalents occurring
betwaeen 7630 feet and 7850 feet.

8160-8820°

This intarval is generally barrem of foraminifera suggesting
that it rep ks either ine deposition or else the
results of dilution of the faunas by an increased rate of
sedimentation. Lithologically, this interval is similar to

the Sadlerochit Pormation of Permian Age to Triassic Age.
Sanples between 8160 hgt and 8730 feet lithologically represent
the Ivishak Member while samples between 8730 feat and 8820 faest
suggest the presence of a thin interval of the Echooka Member.

AGE: Probable Permian-Triassic



8820-9160° (2)

This interval is ch arized by of Globivalvulina

e el

bulloides, Biserislla parva, Monotaxinoides multivelutus,
Ammovertella ep., Trepeilopsis sp., Earlandia elegans, Pssudo-
glomospira sp., Asteroarchaediscus sp., Neoarchaediscus incartus,
Endothyra sp., Eostaffella radiata?, Priscella prisca,
Planospirodiscys taimyricus?, Plancendothyra rotayi, Millerella
carbonica, Zellerina sp.

The above species are indicative of the Early to Middle
Pennsylvanian Wahoo Limestone in Alaska. Thase species raprasent
Zones 20 and 21 in Mamat's zonal scheme for the Cachoniferus.

It appears that based on a decrease in frequency of Globivalvulina
bulloides and an increase in the fraquency of 3iseriella parva
and Priscella prisca a Zone 20-Zone 21 boundary may be placed at
around 9020 faet. ‘

The Mississippian-Pennsylvanian boundary is hard to place,

sven in core material, but the first indications for Mississip-
pian Age occur at 9230 feet. The contact may be az high as

9160 feet where it app s on the ying faunal log.
AGE: Early to Middle Pennsylvanian
9160(2)-9779°

The placing of the uppsr boundary of this interval was
discussed above. The co-occurrence of Cribrostomum bradyi

and Biseriella parva in the same fragmant at 9230 fest suggests
that these strata are Zone 18 in age (Upper Mississippian).

The co-ocourrance of Parlandinella sp., Necarchaediscus incertus
and Asteroarchaediscus sp. indicate Zone 16s or Zone 17 age
(Upper Mississippian} for the strsta at 39330 feet. The above
age calls wera difficult to recognize due to an abundant amount
of caved Zone 20 and fone 21 limestons fragments in the diteh
material. Thers ware rare occurrences as high as 9570 feet of
forms indicative of Zone 13, but again due to the large amount
of cavings, and questionable ic assi of rare,
poorly orientad specimens, the Zone 13 calls may not prove to
be very reliable. The lithology changed at 9320 feet to a
greenish gray and gray shale., This is probably the Kayak Shale.

AGE: Upper Mississippian

9779-9900° T.D.

Thin sections from sidewall cores at 9779 feet and 9853 feet
exhibit good lineations and secondary growth of mica along
planer au;g_aﬁgg_.i._ng_i_c;ting the weak metamorphism of a shale or
mudstone to an argillite. The sidewall core from 9890 feet
appears to be a black strongly lineated argillite or slate.
The exact age of this unit is unknown: no foraminifera were
recovered in this intecval.

FORAMINIFERA REPORT ~ REVISION

3340-4430' : Early Cretaceous (Middle to Late Albian) F-9.
4430-5600' : Early Crstaceous (Albian) F-10.

5600-6800" : Early Cretaceous (Late Aptian to Early Albian)
F-10 to F-1ll.

6800-7320' : Early Cretaceous (Aptian) F-1l.

7320-7510' : Early Cretaceous {Hauterivian to Bsrremian)
F-12 to F-13.

7%10-7630*' : Indeterminate ags. Sandstone.

7630-7960" : Late Triassic to Early Jurassic (F-18 to F-19).
Sag River Ss.? at 7850 feet.

7960-8160* : Triassic (F-19).

8160-8820*' : Permo-Triassic (F-20)}. Echooka Fm. lithology
at 8790 feat.

8820-9020' : Middle Pennsylvanian (Mamet's Zone 21).
9020-9160' : Early Pennsylvanian (Mamet's Zone 20).
9160-9320° : Late Mississippian (Mamet's Zona 18 to Zone 19).
9320-9779* : Possible Lata ﬁi:sissippisn. Endicott Group?
9779-9900*' : 1Indatarminate age. Argillite.
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J. W. Dalton #1
(Palynology)

PALYNOLOGY REPORT

A total of 278 samples ware processaed and analyzed from
the subject well. The totel consists of 103 diech cut-
tings compositad into %0 foot intervals, S sidewall
coras, and 170 core samples. The total sequence examined
rangeg from 90-9365.8' T.D.

Included with thie reporec are Pigures l, 2 and 3 which
illuscrate the distridbution of the diech samples, coras,
and sidewall cores respectively. A summary of the find-
inge is given below.

90-270*

Undifferentiated bisaccates (A), Araucariacites australis
(R), Deltoidospora spp. (R), Laevigatosporites spp. (R},
Lycopodiumsporitas spp. (R}, Osmundacidites spp. (R),
Sphagnum (R), Taxodiaceaa (f), Betula (R).

Cleistosphaeridium spp. (R), Spini:eritas ramosus (R).

AGE: Indeterminace
ENVIRONMENT: Nonmarine to Marginal Marine

Palynomorphs recovered from this interval are of mixed ages.
Numerous Crataceocus taxa are present along with those rang-

.

ing from Tertiary to Recent.

279-900"

Undiffarentiated bimeccatas (F-A), Alnus (R}, Batula (R-F),
Cerye (R), Cicatricosisporites dorogensis (R), Gleicheni-
idites senonicus (R-F), Laevigatosporites spp. (R-F), Taxo-
diaceae (R-P).

Cladopyxidium septatum (R), Deflandrae phosphoritica (R),
Dinopterygium cledoides (R), Hemicyacodinium sp. (R),
Spiniferitas ramosus (R}, Wetzeliella axticulata (R).

AGE: Paleogene (P-Mll to P-M12)
ENVIRONMENT: Marina to Marginal Mazine
A Paleog age is g d by the presence of Cladopyxi-

dium septacum, Deflandres phosphoritica, Wataeliella
articulata, and Cicatricosisporites dorogensis.

900-2160"

Undifferentieted bieaccates (F-A), Aequitriradites spinu-
losus (M), Cicatricosisporices dorogensis (R)., C. hallei
(R-§), Costatoperforosporitee foveolatus (R),

Cyethidites australis (R), €. minor (R-C), Distaleriangu-
lisporites spp. (R), Foraminisporis agywmetricus (R}, F.
wonthaggiensis (R), Gleicheniiditee senonjcus (R-A), Lyco-
podiumsporices spp. (R-F), Osmundacidites (R-A), Sestro-
sporites pseudoalveolatue (R), Taxodiaceas (R-A), Trilabe-
sporites craesus (R}, Triporolites radiacus (R), Vitrei-
4porites pallidue (R).

Alterbia acuminata (R-A), Chatangiella biapertu.ra (R), C.
coroneta (R), C. decorosa (R-C), C. ditissima (R), C.
granulifara (R), c. spectabilis (R), €. victoriensis (R-A),
Chlamydophorella nyei (R-F), Cyclonephelium compaceum (R-A),
i. distinctum (R-C)}, Exochosphaaridium spp. (R-C), Gonyau-
lacysta tenuiceras (R-A), Hexagonifere chlamydata (R-F),
Hystrichodinium pulchrum (R), Hystrichosphaeridium difficle
(R=A), Rlaithriaephaeridium spp. (R-F), Membrenosphaera
tabulata (R-C), Odontochitina costata (R}, O. operculata
(R-PF), Oligosphaeridium complex (R), Oparculodinium spp.

(R=F), Palasoperidinium besilium (R-P), Palambages sp. (R-P),

Spinidinium echinoideum (R), Spiniferites cinqulagus (R-F),
5. ramosus (R-C).

AGE: Santonian to Campanian (P-Ml4)
ENVIRONMENT: Marine
Tha Santonian to Campanian age for this unit can be recog-
nized by mumerous and diverse taxa of Crataceocus age.
Thosa of special importance are Chatangiella spp.. Chlamve
dophoralls nvei, Cyclonephelium spp., and Odontochitina sgp.
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2160-2520"

Undifferentiated bisaccates (A), Cicatricosisporites aus-
traliensis (R), Cyathidites minor (F-A), Gleicheniiditas
sanonicus (R-A), Osmundacidites (C-A), Taxodiaceae (A).

Alterbia acuminata (R-C), Canningia minor (R), Chatangialla
victoriensis (R-C), Cribroperidinium -;clTarclﬂ._ (R}, Cy-
clonephalium compactum (C-A), Gonyaulacysta tenuicaras
(R=C), Isabalidinium balfascense (R-C}, Oligosghaeridium
complex (R-F), Spiniferites ramosus (R-C).

AGE: Turonian to Coniacian (P-M15)
ENVIRONMENT: Marine

This interval is recognized by the first rare occurrences

of Cribroperidinium adwardsi.

2520-2970°

Undifferentliated biseccates (F-A), Cyathidites minoz (R),
Gleicheniidites sencnicus (R-F), Taxodiaceas (R-A).

Alterpia acuminata (R-A), Cribroperidinium adwardsi (R-C),

Cyel phelium distinctum (R-Ff), Fromea amphora (R), Hy-
stzichodinium pulchrum (R-F), Indetarminate yallow cysts
(P-A), Isabelidinium cocksoniae (C), Qdontochitina co-
staga (R-C), Oligosphaaridium complex (R-C), Palagoperidin-
ium cretaceum (R-F), Palambages spp. (R-P), Spiniferites

ramosus (R-F), Surculosphaeridium longifurcatum (R),
Xiphaoohoridium alatum (R).

AGE: Cenomanian (P-M16)
ENVIRONMENT: Marine

Thas interval ie cha ized by to aoundant occur~
rences of Cribroperidinium edwardsi and the “indeterminate
yellow cysts”. Other useful taxa chat indicate tha age
given are Promea amphora, Surculosphasridium longifurcatum,
and Xiphophoridium alecum.

2970-5490°

Undifferantiatad bisaccates (F-A), Aequitriradites spinulo-
sus (R), Arauceriacites australis (R-F), Cingueriletes cla-
vus (R), Cl pollis classoides (R), Cyathidites minor

(R-F) , Osmundacidites spp. (R-C), Punctacoeporites scabra-
tus (R), Rogelskaisporices cicatricosus (R), Schizosporis

parvus (R), Taxodiacese (R-A), Trilobosporites apiverruca-
tus (R), T. perverulentus (R).

Aptea polymorpha (R), Apteodinium grande {(R-C), Canningia
colliveri (R), C. minor (R<F), Cribroperidinium edwerdsi
(R=C), Cyclonephelium distinctum (R-A), Genus "W* (R), Hy-
strichosphascidium cooksoniae (R), Luxadinium propatulum
(R=A), Muderongia asymmetrica (R), Cdoncochitina operculata
{R=A) , Oligosphaeridium complex (R-A), Palaeoperidinium
Srataceum (R-A), Palambages sp. (R), Pseudoceratium expoli-
tum (R-P), P. retusum (R~-F), P. turneri (R-A), Spiazdinyun
vastitum (R-C}.

AGE: Middle to Lata Albian (P-M17)
ENVIRONMENT: Marine

The top and base for thie unit are defined by the total
rangee of Genus "W®, Luxadinjum pgopatulum, and Spinidin-
ium vesticum which do not ocour either above or below the
P-Ml7 zonule. Those occurrences of thesa taxa in the
ditch samples that do occur lower in the well are pro-
bably the result of “uphole" contamination.

5490-7380"

Undifferenciated bisaccates (A), Callialasporites dam-
pieri (R), Cyathidites minor (R-F}, Gleicheniidites senon-
icus (R-F), Taxodieceae (R~F), Trilobosporites minor (R),

T, trioreciculatus (R).

Canningia colliveri {(R), Cribroperidinium edwerdsi (R),
Gardodinium trabeculosum (R), Odontochitina operculata
(R-F), Qligosphaeridium complex (R), Palasoperidinjium cre-
taceum (R-C). Pseudoceretium regusum (R), Spiplfesitas
ramogue (R-F).

—

AGE: Aptian to Early Albian (P-M18)
ENVIRONMENT: Merina ’

As described for the interval above, the top of this anit
1s defined by the base of Genus "W", Luxadinium propatulum

and Span:dinium vestitum. Callialasporites dampieri 1s
2lso an important fossil which can be used to define tha
top of this interval.




7380-7650°

Undifferentiated bi
Gleicheniiditee senonicua (R), Taxodiaceas (R-F).

Canningia colliveri (R-P), Cleistosphaeridium spp. (R-C),
Cyclonephelium distinctum (F-C), Gardodinium trabeculosum

(R-C) , Herendeania pisciformis (R), Muderongia simplex (R),

Odontochitina operculata (R-A), Oligosphaeridium complex
(A), O. complex (thick-wall)(F), Palaeoperidinium creta-
ceur (P-C), Pteroapermopsis sp. (C~A).

AGE: Probable Neocomian

ENVIRONMENT: Marine

The interval defined here is distinguished from the procead-

ing by the increased numbers and diversity of taxa present.
No important new forms appear, and therefore the age is
suggested ae probable Neocomian.

1714-7967"

Undifferentieted biseccates (R-A), Acanthotriletes varius
(R}, Callialasporites dampieri (R), Densosporites fissus
(R), Leptolepidites argenteasformis (R), Limbosporites
lundbladii (R).

Cymatiosphaera spp. (R-F), Tasmanacaae (R}, Tytthodiscus
foveolatus (R).

AGE: Late Triassic to’Early Juraesic
ENVIRONMENT: Nonmarine to Marginal Marine

The age for this unit is based on taxa found in the sidewall

core samples. Thoas of importance are: Acanthoeriletes
verius, Densosporites fissus, Leptolepiditea argentede-

formis, Limbosporites lundbladii, and Cymatiosphaeza
spp. The ditch samplee collacted over this intervel con=

tain texa similar to the "uphole” intervals.

7967-&;70'

Undifferentiated bisaccates (R-A), Anaplanisporites sti
latus (R), Apiculatisporis lanjouwii (R), Aratrisporites
sp. (R), Convolutispora sp. (R), Granulatisporites sp. (R),
Hystricosporites ep. (R)., Kraguselisporites ep. (R),
Lycospoca sp. (R), Ovalipollis sp. (R), Punctatisporites
spp. (R-F), Raistrickia sp. (R), Spinotriletes sp. R),
Stristitee richteri (R), Teeniaesporitee sp. (R}, undif-
ferentiated verrucate sporas (C), Vestispors sp. (R),
Vitreisporites pallidus (R).

Mcrhystzidium sp. (R).

AGE1 Permian to Triassic
ENVIRONMEWT: Nonmarine to Marginel Marine

Occurrences of such taxs as Apiculatisporis lanjouwii.
Aratrisporitea sp., Ovelipollis sp., Striatites gicheeri,
and Taeni aesporites sp. all suggest a Permian to Triaseic
age for this incarval.

Two core samples (i.e., 8081 and 8113} contain Cretaceous
aged taxa. In both cases they are the top eamples and
alien to the remaining core samplee. They are here con-~
sidered to be either concaminated by mud invesion O
collected from rubble in tha top of the core barral.

8370-9365.8' T.D,

Undifferentiated bisaccates (R-A), Punctatisporitee spp.
(R}, Stristites richteri (R), Taeniaesporites sp. (R},
undifferentiated verrucace spores (R).

AGE: Indateminate
ENVIRONMENT: Indeterminate

Taxa from this interval in the ditch samples are the same
as those noted in higher units and are probably derived
from "uphole® contamination. The core samples are all

Y

of paly .

(A), Cyachiditaa australis (R),

J. W. Dalton #1
(Foraminifera)

FORAMINIFERA REPORT

The following micropaleontological report is based on the
examination and checklisting of 282 washed ditch samplas,
36 thin sectioned ditch samples, 4 washed sidewall coras,
2 thin sectioned sidewall cores, 112 washed conventional
core samples, and $8 thin sectioned conventional core
samples covering tha intarval 90 to 9365.8 feet. Thin
ssctions were prepared on all samples baelow 8286 feat.
Six sidewall core samples received after the checkliats
wers complated appear in an appendix at the back of this
report. Three checklists and a faunal discribution log
are enclcsed for your convenience.

Standard techniques wers smployed in procesaing the
material. All samples were boiled in Quaternary-O and
washed over 20 and 200 mesh scrsens.

Prequancy symbols used in this report correspond to the
following numerical valuas: R = rare (1-3); F = frequent
(6-32); C = common (33-~99); A = abundant (130-199); and
PL = flood (200+).

30-210'

Occurrences of Cassidulina cf. norcrossi, Osntalina soluta,
Slphidium glavstum, 8. cf. acutum and Elphidium spp. sug~

gest a Pliocene to Pleistocene age. The above forms indi-
cate a shallow probable inner naritic depositional environ-

ment.
AGE: Tertiary to Queternary
Pliocens to Pleistocane
ENVIRONMENT: Prcbable Inner Naritic
210-10%0"

Mose of this interval was barren of Foraminifers, but the
rare specimens found would suggest a Tertiary ags for
these strata.
AGE s Tertiary
Undifferentiaced
ENVIRONMENT: Nonmarine to Inner Neritic

1050-2160"

A feunal increees characterizes th:s unit. It contains
such forms as: Haplophragmoides rota, N. bonanzaensis,
-Saccanmina lathrami, Trochammina ribstonensis, I. whiteing-
toni, T. albertensis, Verneuilinoides fischer:i, Veginulina
schraderensis, and silicified radiolaria of the genera
Sethocygeis, Archicorys, Dictyomitra, Theocorys, Cano-
sphaera, Spongodiscus, and Spongurus. The above associa-
tion indicetes a Senonian (P-%5) age.

AGE: Lata Cretaceous
Sencnian (P-5)

ENVIRONMENT: Probable Middle to Outer Neritic

2160-2550°"
This interval ie based on thae occurrence of Arsngbulimina

torula at 2340 feet coupled with corrslations to adjacent
welle. Most of the Poraminifera found in these strata
also occur in the overlying strata. Some of the fauna may
indeed be caving from the overlying streta. This interval
is believed to represent a Turonian to Coniacian (P-6)
age.

AGE: Late Crstaceous

Turonian to Coniacian (P-6)
ENVIRONMENT: Marginal Marine to Inner Neritic

2580-2730"

A top on the "Papar Shale” (“"cutinized lsavaes”) was found
at 2550 fset. This interval is most likely an equivelent
to the Shals Wall Member of the Seabee Pm. It probably

rep a ¢ ian to Turonian age. Common occur-
rencas of silicified radiolaria typify these strata suggesc-
ing open marine conditione.

AGE: Late Cretacsous
Cenomanian to Turonian (F=7)

ENVIRONMENT: Open Marine (starved basin)
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2730-2820"

This thin interval contains a poor transitional aasemblage.

The rare occurrence of Haplophragmoi.ias cf. topagorukensis
may indicate an Albian age or may represent a reworked spe-

cimen.
AGE: Early to Lats Cretaceous
Probable Albran to Cenomanian (F-8)
ENVIRONMENT: Probable Marginal Marine
2820-4740°

Haplophragmoides topagorukensia, H. collyra, H. gigas. H.
cf. excavatus, Ammobaculites fragmentarius, A. wenonahae,
Lenticulina macrodisca. L. erecta, Trochammina umiatensis,
T. mcmurrayensis, Miliasmina manitobensis. M. awunensis,
Psamminopelta bowsheri, P. subcircularis, Saccammina
lathrami, Tritaxia manitobensis, Hippocrepina barksdalei,
Marginulinopsis gollonsi, Bathysiphon yitta, Verneuilinoides
borealis, and Ditrupa cornu occur in this interval. The
above association is typical of the Verneurlinoides borealis
Faunal Zone and is Albian age. Unlike most of the other
wells from the NPRA area this well did not contain any of the
P-10 zonule markers. Since this may be a facies problem

we will assume that some of the lower portion of this inter-
val may be an F-10 equivalent. The environments represen-
ted by these moderately diverse assemblages were probably of
somewhat turbid inner to outer neritic deptns with short
perzods of lesser turbidity.

AGE: Early Cretacecus
Albian (F-9 to f-10)

ENVIRONMENT: Neritic (fluctuating turbidity)

4740~7380"

A mixed pyrictized and silicified radiolarian assemblage
characterizes these strete together with rare non-diagnostic
agglutineted Foraminifere. Some rare calcareous forms

occur such as: Hedbergella cf. aptiana, Praebulimina nanina,
and Saracenaria italiga. According to Ramsey (1970) this
zone of pyritized radiolaria separates the Verneuilinoides
borealis Zone from the Gaudryina tailleuri Zone, and is pro-
bably Aptian to early Albian in age. Lithocampe cf. N tops
near the base of this interval at 7350 feet. Due to the
presezvation of this fauna, all that can be said about the
environment of deposition is that it was marine and open

to oceanic currents. Some of these straca may represent
deap marine (below compensation depth) basal slope deposits.
This is certainly a possibility since calcareous Foramini-
fera are very scarce in this interval.

AGE: Early Cretaceous
Aptian to Early Albiaa (F-11)

ENVIRONMENT: Open Marine (Possible Bathyal)

2380-7730"

Rare occurrences of Haplophragmoides duoflar:s., Thuram-
minoides septagonalis, Gaudryina tazlleuri,
Ampobaculites srectys, Lituotubs gallupi, and Irochammina
sp. {small, plar ) geth with ded
frostad quartz floacers indicate that these strata are
Neocomian (F-12 to F-13) in age.

AGE: Early Creteceous
Neocomien (F-12 to F-13)

ENVIRONMENT: Probable Middle to Outar Neritic
{turbid)

7730-7880"

Based on the presence of Monotis/Halobia fragments aad
Lingulina borealis at 7730 to 7760 feet in this well we
suggest the existence of a hiatus in the section resulting
in Neocomian (F-12 to P-13) strata sitting on Triassic
(F-19) strata. The sidewall core at 7790 fset contained

a good Triassic (F~19) assemblage with such forms as:
Astacolus connudatus, Magganulina prisca, Nodosagia larina,

Pseudoglandulina simpsonensis, and Vaginulinopsis acrulus.
A distinctive dark brown to black calcareous pebbly sand-

stone similar to that described by Tappan (1351, pp. 5-6)
from the basal 25 to 50 feet of the Shublik Fm. in the
Sadlerochit River Region occurs in samples from the inter-
val 7820 to 7880 feet in this well.

AGE: Triassic
P-19

ENVIRONMENT: Inner to Maddle Neritic

7880-3317° Core

The top of this interval is based on a lithology change to
strata lithologically similar to the Ivishak fm. A rare
agglutinated assemblage similar to the F-20 zonule occurs
together with caved specimens from the overlying F-19
zonule. No lithologic evidence for the Echooka Fm. was
found, suggeating that it may not be present in this sec-
tion. For the most part these strata would appear to repre-
sent noamarine %o marginal marine deposition, but there is
sone evidence to indicate that a few of the beds below 8000
feet could represent deposition as deep as middle neritic.

AGE: Permo-Triessic

F-20
ENVIRONMENT: Nonmarine to Middle Neritic

8317'Core 9160°
Generally throughout the North Slope of Alaska the Lisburne
Group can be divided into three lithologic units:

1. Upper Limestone Unit
2. Dolomite Unit
3. Lower Limy Unit

The Upper Limestone Unit is 843 feet thick in this well.
Occurrences of Eoschubertella yukonensis, Millerella car-
bonica, Pseudostaffella sp., Zellerina desianata, Pseudo-
endothx;_g oznata, and Kamaenid algae together with occur-

rences of Neoarchaediscus spp., Asterocarchaedisgua spp.,
and gtylocodium sp. indicate that the strata becwean about

8317'Cg§=9160‘

8317 feet and 8980 feet are Zone 21 in age. A Zone 20 call
is made at 8980 feet besed on a significant reduction in
the occurrence of Kamaenid algae. The Upper Limestone Unit
repressnts a shoaling shelf and subtidal to tidal carbon-
ate platfomm suite.

The Upper Limestone Unit was the only unit of the Liaburne
Group encountered in this well. There are two possible
explanations for this:

1. An unconformity exists at 9160 fest between the Lis-
burne Group and underlying Endicott Group,
2. The clastic facies of the Endicott Group has climbed
with respect to age in the section.
AGE: Early to Middle Pennsylvanian
Zone 20 to Zone 21

ENVIRONMENT: Nonmarine to Outer $Shelf
{Carbonate Platform Suite)

9160-9250"

Thia interval is charecterized by a ch to predominantly
red-brown shale and siltstone with frequent caving of lime-
stone from the overlying carbonate section. The age of
this unit is considered to be tenuous since it could repre-
sent strata as old as Early Mississippian or aa young as
Early Pennsylvanian.

AGE: Probable Zarly Mississippian to
Early Pennsylvanian

ENVIRONMENT: Probable Nonmarine to Inner Shelf

9250-9365.8"

This laet unit is picked on the basie of a lichologic change
to argillite. There were 1o iandigenous Foraminifera re-
covered from this interval.

AGE: Indeterminate
ENVIRONMENT: Indeterminete

FORAMINIFERA REPORT = REVISION

8317-8560' : Probable Middle Pennsylvanian (Zone 21+4).

8560-8980' : This interval remeins Middle Pennsylvanian
(Zone 21).
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APPENDIX A

1653 SwC
No Poraminifera found. Pyrite (R), pyrite sticks (R).
Reddish~brown shale.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

1714'SWC

No Poraminifera found. Pyrite (C), coal (F), pyrite
sticks (?). Dark gray pyritic silty shale.

AGE: Indeterminace
ENVIRONMENT: Indeterminate

1788'SWC

No Poraminifera found. Coal (R). Brownish-gray very fine-
grained sandstone or siltstone.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

21790'swc .

Astacolus connudatus (F), Marginulina prisca (R), Nodosaria
larina (R), Pseudoglandulina simpsonensis (R), Vaginulinocp-
3is acrulus (R), pyrite (C), coal (P). Reddish-brown silcy
shale. ‘

AGE: Triassic (P-19)

ENVIRONMENT: Probable Middle Neritic

8286° SWC
No Foraminifera found. Brownish-gray very fine-grained
aicrodolomite.

AGE: Indeterminace
ENVIRONMENT: Possible Supratidal

8450'swe

Biseriella parva (F), Calcisphaera pachysphaerica (R),
!ndoegzra spp. (F), Priscella prisca (R), Pseudoglomospira
ap. (F), Trepeilopsis sp. (F), Kamaena ap. (R). Brown
pelmatozoan-bryozoan-foraminiferal packatone.

AGE: Probable Middle Pennaylvanian
{Zone 21)

ENVIRONMENT: Shoaling Shelf
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Drew Pt. #1
(Palynology)

PALYNOLOGY REPORT
Introduction

A total of 437 samples wers processed and sxamined for
palynological age determinationa. This total consisted
of 91 ditch, 36 sidewall and 310 coaventional cora
samples. Tha entire well was examined from 80 faat to
tha total depth of 7946 feet sxcept for a gap bstween
7103 fest and 7280 fest. This gap sxists dues to ths lack
af ditch samples or cors samples through the interval.

This resport does not includes any analysis of sidewall
cors samples from the “sascond run®” (below 6855 feest).
Thess sidswall corss have not basn racaived by the AWA,
Inc. laboretory a.s of this time.

Summary of Results

80-620"'
Undiffarentiated bisaccatas (A), Osmundacidites spp. (F),
Glsichaniidites senonicus (F).

Alterbia acuminata (P-C), Chatangiella ditissima (R-P),
L. cf. granulifera (F), Qdontochitina operculata *-F),
Trithyrodinium suspectum (R), Hystrichosphaeridiu. dif-
ficle (C-A).

AGE: Late Cretscaous (Santonian-Cam-
panian) P-Mi4

ENVIRQUMENT: Marine

620-980°
Many of the same species as in the above interval occur
hersin but in significantly reduced numbers. This is
the usual characteristic for the interval that has baen
tentatively assigned a Turonian-Coniacian age in the
north slope region.

AGE: Late Crmtaceous (?Turonian-

?Coniacian) P-M15
ENVIROMMENT: Probabls Marginal Marine to Non-

sarine
980-1610"
Undiffaerantiated bisaccates (A}, Taxodiaceae (F-A), Glesich-
sniidites senonicus (R-F), Vitreisporites pallidus (R}.

od hicina op lata (F-C), Qligosphasridium complex
(R=-F), Chlamydophorella nysi (F-C),

Cyclonephelium distinotum (R-F), Cribroperidinium adwardsi
(R=F) .

AGE: Late Crstaceous (probable Cenoman-
ian) probable P-ML6

ENVIRONMENT: Marine

The usual forms marking the top of the P-ML6 zonules ars
absent, however, basad on ths continuous occurrsnces of
Cnhrog_o_ridiniu edwardsi, beginning at 980 fset, a tenta-~
tive Cenomanian age for this intarval is assigned.

1610-1790°

The important slements ia this narrow iaterval arm the

spores Trilobosporites perverulentus (R} and Costatoperfaro-
sporites foveolatus (R). These Early Cratacsous species
make their first appearance in the well at 1610 fest. Numer-
ous dinocysts also occur, but none ars restrictivs Zarly
Cretaceocus speoias.

AGE: Early Crataceous (Albian) probablas
P-ML7

ENVIRONMENT: Marine

1790-2420°

Undifferentiated bi (A), Vitreisporites pallidus (R},
Gleicheniidites senonicus (R-F), Appendicisporites spp. (R),
Trilobosporitss spp. (R, sporadic).
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Odontochitina operculata (P), Oligasphaeridium complex
(R, Chlamydophorella nyai (F), Palaeoperidinium creta-
ceum (R-C), Cribroparidinium edwardsi (F), Cyclonephelium
distinctum (R-F), Batioladinium jasgeri (R), Luxadinium
propatulum (R}, Genus “H" (R).

AGE: Early Crstacsous (Middle-Lats Albian)
P-M17

ENVIRONMENT: Marine

2420-6745 " sWC_

Undiffersntiated bisaccates (A), Lycopodiumsporites spp.
(R), Trilobosporites pasrverulentus (R, above 1700'%), T.
apiverrucatus (R, sporadic); rare reworked occurrances of
densosporas and striated bisaccates throughout.

Odontochitina operculata (R-C), Oligosphasridium gomplex
{R=A), Palasoperidinium crataceum (R-A), Cyclonasphalium
distinctum (R-F), Genus “H" (R, scattered), Betiolasdinium
jaegeri (R), P docsratium (R}, Muderongia asym-
metrica (R-F), Gardodinium trabeculosum (R, scattaered);
numerous rare and sporadic reworked occurrences of Triassic,
Jurasaic and Neocomian Qinocysts.

AGE: Early Cratacsous (probabls Aptian-
Early Albian) probably P~M18

ENVIRONMENT: Marine to very Marginal Marine

The upper part of thas intarval probably rasprasants very
marginal merins deposition. Below approximataly 4000 faat
the depositiocnal environments ars incresasingly marine.
Along with the increasad dinocyat counts belcw 5000 faet,
there is a corresponding change in the organic consti-
tuents from dominantly woody, land-derived, mutarial to amor-
phous or sapropelic matsrial.

The absencs of any Middle to Lats Albian marker specise
suggests that this intarval may be of Aptian to EZarly
Albian age (P=M18).

6750-6905°'C

Odontochitina opsrculata (F-A), O. sp.-l (R}, Oligosphasri-
dium complex (C-A), Palasoperidinium cretaceum (F-A), Cy-
clonaphelium distinctum (P-A}, Batioladinium jaegeri (R-F),

Gardodinium trabeculosum (F-A); single occurrances of Batio~-
ladinium pelliferum and Dimidiadinium uncinacum.

=M1
ENVIRONMENT: Marine

AGE: Early Cret (probable ian)
9

The rastrictive Neocomian age species B. pelliferum and D.
uncinatum ars very rare in this interval. These forms are
charactaristic of Hauterivian to Barremian age strata but
their scarcity hers 1s the rsason for only a tentative P-Ml9
age assignment.

6905-6557'C

virreisporites psllidus (P-A), Krasuselisporites sp. (R-F),
Taeniaesporites spp. (R=P), ?Lundbladispora sp. (R-F),
Striatites richteri (R, sporadic).

Micrhystridium spp. (R-C): sporadic occurrences of Norian

to Rhastian dinccyets.

AGE: Late Triassic?
ENVIRONMENT: Marginal Marine

The only diagnoatic palynomorphs observed ware the numerous
Triassio species. The scattered dinocysts appear to be
raprasented by a mixture of Norian and Rhaetian species,

and their presence may be a result of reworking. It is
possibla that all of the Triassic fossils have been reworked
into an otherwise poorly fossilifesrcus basal Jurasesic sec-
tion.

§377-7009'¢c

The important specias 1in this interval ia the dinocyst
Susssia swabiana which ranges no younger than Rhaestian in
ags. If the mixture of species as discussed in the preced~
m& intervel :s accepted as reworked then a Rhaetian age
for this interval makss sequential sense.

AGE: Late Triassic (Rhaetian) P=-M25
ENVIRONMENT: Marine



7093~7380°'C

Micrhystridium spp. (F-A), Noricysta fimbriata (R-C), N.
varivallata (R-F), N. pannucea (R=P), lla_bccyna bravicer~
auta (R}, H. asymmetrica (R-F), Suessia svabiar;aN('R-A),
?Shublikodinium sp. (R, sporadic).

AGE: Late Triassic (Xarnian?-Norian)
(P~M26 to P-M27?)

ENVIRONMENT: Marine

1544-7602'C

Taeniaesporites spp. (R=A), Stristites richteri (F-A),
Oulhuntysporis minuta (R-F). °

Micrhyseridium spp. (F-A), Vaeryhachium spp. (R-C).
AGE: Probable Early to Middle Triassic
(P-~TL6)
ENVIRONMENT: Marginal Marine

The marine palynomorphs are represented cnly by acritarchs
through this interval. The dinocysts do nct extend down
into this zcne.

The consistent and abundant S. richteri occurrences indicate
that this section is probably equivalent to the strata re-
presented by the P-T1l6 zonule.

7602-7630'C

The significant elemeant in this interval is ,the appearance
of Aratrisporites pasnulatus.

AGE: Early to Middle Triassic (P-T16)
ENVIRONMENT: Marginal Marine

The presence Of A. paenulatus in tbis interval is very dis-
tinctive. A similar occurrence was ded in the Topag
ruk Test Well #1 at the depth cf 34331 feet to 9597 feet.

7704-7727°'C

Barren of palynomoxphs.
AGE: Indeterminate
ENVIRONMENT: Indeterminate

Although barren ¢f palynomorphs, the presence of Triassic
forms in the cOre below indicates that this interval is
Triassic in age.

7793'¢C
Krasuselisporites sp. (R), ?Lundbladispora sp. (F), Taeniae-
sporites spp. (C), Striatites richteri (F).

AGE: Prcbably continuea in Early to Middle
Triassic (P-T16)

ENVIRONMENT: Very Marginal Marine

The abaence of Vittatina suggests thet the wall has not
penstrated Permian strata by this dapth.

1794-7946°'7.D.

Barren of indig paly

AGE: Indeterminate
ENVIRONMENT: Indeterminatas

ADDENDUM
0
PALYNOLOGY REPQRT

A total of 14 additional sidewall core samples were pro-
ceased and examined for palynological age determinations
from the subject wall. The sidewall amples were taken
between the depths 6960 feet and 7830 feec.

The details from this study are plctted on the attached
distribution chart. No alteration cf the criginal sub-
divisions resulted through this additional examination.
but some further corroboration in the Late Triassic zona-
tion was obtained.
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Drew Pt. #1
(Foraminifera)

FINAL MICROPALEONTOLOGY REPORT

Bnclosed ycu wall find a 1° tc 100° faunal distribution
leg and fcour faunal checklists on the Drew Point #1 well.
The conclusions presented in this report are based on the
processing, picking and examinaticn of 220 ditch samples,
gensrally composited on 30 to 40 foot intervals, 32 side-
wall core samples and 310 conventional core samples.
Twenty (20) thin sections were also prepared on Core 15.
A generalized age summary cf the well is prcvided below.

80-140"

Occurrences cf Cassidulina californica, C. Guadrata and
2lphidium spp. ggest a Pleis £o R age. The
above forms indicate a shallow probable in.aer neritic de-~
pcsitional environment.

AGE: Quaternary
Pleistocene to Recent (F-1)

ENVIRONMENT: Probable Inner Neritic

140-350"

This thin interval is considered to be Senonian (F~5) age
based cn the common tc abundant occurrence of volcanic
glass shards. These shards are known to typify Senonian
deposits locally. The presence of Tertiazy foraminifera
ia this interval is considered to represent cau inq' from the
overlying Pleistocene to Recent strata.

AGE: Late Cretaceous

Senonian (P-5)
ENVIRONMENT: Possible Nonmarine

350-2040"

Basad cn cccurrences of Pseudoclavulina hastata at 350
feet, Hedbergella loetterlei at 500 fest, and Zonodiscus

A at 590 feet this unit is considered to be Turonian to
Coniacian (F-6) in age. In correlating with adjacent walls
it would appear that 620 feet in this well would probably
equate to the top of the Cenomanian to Turonian interval

in previous well reports. These strata probably reprasent
inner to middle neritic deposition.

AGE: Late Cretaceous
Turonian to Coniacian (F-6)

ENVIRONMENT: Inner to Middle Neritic

1040-1760"
A top on the "Paper Shale” (“"cutinized leaves”) was found
at 1040 faet. This point is probably at the top cf cx
dewn in the Shale Wall Member of the Seabes Formation.
The F-8 transitional faunule was not developed in this
well, but whether or not this is due to facies problems
18 not known at this time. This interval is generally
dominated by starved basin deposition as indicated by
cthe high crganic content and the paucity of preasarved
calcareous foraminifera associated with pulses cf open
marine radiolarian bursts.

AGE: Lata Creataceous

Cenomanian to Tu-onian (F-7 to F-82)
ENVIRONMENT: Open Marine (starved basin)

1760-2860"
Rare occur of Haplophragmoides topagorukansis, Gave-

linella awunensis, Lenticulina macrodisca, L. erecta, Val-
vulineria loetterlei, Miliammina manitobensis, liyperammin-
oides barksdalei, Verneuilinoides borsalis, QOolina apicu-
lata, Amwobaculites wenonahae together with frequent to
common Ditrupa cornu indicste that these strata are Middle
to Late Albian (F-3) age. These samplss are dominated by
radiolaria which are similar to, and may be caving from,
the overlying strata. There is not encugh sidewall ccre
control tc establish the true nature cf these faunas. This,
therefore, introduces an slement of uncercainty inco the
snvironmental interpretation. If the radiclaria represent




1760-2860°* (con't.)

caving then the depositional environment suggested by the
rare mixed calcarecus-agglutinared faunas would be inner
to possibly middle neritic.
AGE: Early Cretaceaocus
Middle to Late Albian (¥F~9)
ENVIRONMENT: Innezr to poseibly Middle Neritic

2860-4740"

This interval ie characterized by occurrences of the fol-
lowing: Gaudryina nanushukensis, Lenticulina topagoruken-
sis, L. erecta, Marginulinopsis jonesi, Eurycheilostoma

grudltandcn-ls, Glom:ginlh gauluna, Trochammina rain-
wateri, Ammobaculites fragmentarius, A. Wenonahae, Psammino-
pelta subcircularis, P. bowsheri, Textularia topagorukensis,
Ammodiscus zotalarius, Sazacenaria projectura, Pallaimor-
phina ruckerae, Miliammina manitobensis, Haplophragmgides
:ognﬂrukmsis, H. cf. excavata, and a.enacecus spp. (large,
coarse). The above fauna indicates a Late Aptian to Early
Albian (P-10) age. The environmants represented by these
moderately diverse assemblages were probably somewhat turbi.
inner to middle neritic depths with short periods of ..sser

turbidity.

AGE: Early Cretaceous
Late Aptian to Early Alb:ian (P-10)

ENVIRONMENT: Inner to Middle Neritic
(fluyctuating turbidity)
. ..

4740-6740"

L2 L L0
A pyritized radiolarian fauna characterizee these stracta
together with rare cccurrences of agglutinated and oalcar-
eous foraminifera. Pyritized radiolaria of the following
genera occur: Cencsphaera spp., pongodiscus sp., Litho-
campe spp., Dictyomiera spp., Cyrtocapsa sp., and Sticho-
mitra? sp. Lithocampe cf. ¥ tope neer the base of this
unit at 6600 feet and becomes frequent at §710 feet.
According to Ramsey (1970) this zone of pyritized radio-
laria separates the Verneuilincides borealis zone from the
Gaudryina tailleuri zone, and is probably Aptien to early
Albian in age. We feel that it is probably Aptian in age,
but our data is tentative at this tima. Oue to the preser-
vation of this fauna, all that can be said about the en-
vironment of depoeition is that it was marine and open to
oceanic curreats. These strata may cepreeent deep marine
{below compensation depth) basal slope depoeits. This is
a possihility since calcareous foraminifera are very scarce
in thia interval and could represeit caved specimens when
they do occur.

AGE: Early Cretacecus
Aptian (P-11)

EMVIRONMENT: Open Marine

6740-6900°

Occurzences of Gaudryina cf. tailleuri and common to abun=-
dant T ded ¢ d Juartz floaters qg a an

age for these rocks. This fauna is totally agglutinated
and indicatee depoeition in a relatively shallow (inner to
middle neritic) turbid environment.
AGE: Barly Cretacsous
Neocomian (P-12 to F-13)
ENVIRONMENT: Inner to Middle Neritic (turbia,

6900-6977'C

This unit is not easily recognized in ditch samples since
it ie relatively thin, and there is a gap in the ditch sam~
ples between 6940 fest and 7280 feet. It is, however, re-
presentsd in conventiocnal cores 4, 5 and 6. Specise
characterizing this interval include: Gaudryina dyacrita,
G. adoxa, Textularia areoplecta, Bathysiphon anomalocoelia.
Involutina silicea, Lituotuba irregularis, Trochammina
sablei, T. topagorukensis, T, cf. canningensis, Tolypammina
qlareosa, and Trochazminoides spp. While the above fauna
does contain a couple of faorms previously reported from the
Triassio we feel that the overall assemblage indicatee a
probable Early Jurassic age. These agglutinated faunas pro-
bably represent turbid middle neritic to upper bethyal de=~
position.

AGE: E‘rig“h Early Juraesic

ENVIRONMENT: Probable Middle Neritic to Upper
Bathyal (turbid)

6977C-7354'C

Astacolus connudatus, Nodosaria shublikensis, N. liratella,

N. larina, Sagoplecta qusuta, Bolivina lathetica, Lia-
gulina borealis, L. alaskensis, Frondicu.aria acmaea, ‘;
lustrata, Pseudoglandulina lata, P. simpsonensis, vag:u:u-
linopsis acrulus, Mazginulina prisca, Trochammina helicta,
and Monotis fragments occur throughout these beds. These
faunas appear to represent open marine middle neritic to
upper bathyal conditions. A distinctive dark brown to
black calcarecus pebbly sandstone similar tc that described
by Tappan (1951, pp. S5-6) from the basal 25 to 50 feet of
the Shublik Fm. in the Sadlerochit River Region occurs in
samples from the interval 7460 feet to 7553 feet in this
well,

AGE: Triassic
r-19
ENVIRONMENT: Middle Neritic to Upper Bathyal
(Open Marine)
7544C~7810"

A poor fauna consisting of Ammobaculitss cf. barrowensis,

A. 3p. (very small), Haplophragmoides spp., Trochammina cf.
sablei, T. cf. canningensis, Ammodiscus P, Bathysiphon ano-
malocoelia and pyritized radiclaria accurs in the upper por~
tion of this interval above 7604 feet., This assemblage is
indicative of Zonule P-20, ang is probably still Triassic
based on the lack of any Echooka fm. litholagy or any Per-
mian foraminifera. The top of this unit is placed on the
basis of the P-20 fauna, and the base of the aforementioned
basal shublik Fm. pebbly sandstone in core 10. We recog-
nize that the atrata associated with the uppermost 43 feet
of this interval are not typical Sadlerochit Mm., and it is
possible that the F-20 Faunule may climb into the Shublik
Fm. So far we have only observed this boundary in ditch
samples where it appears that the FP-20 Paunule is reetricted
to the Sadlerochit Fm. These strata probably represent non-
marine to inner neritic deposition.

AGE: Triassic
P-20

ENVIRONMENT: Nonmarine to Inner Nerzitic

7830-7946° T.D.

This leet unit is picked on the basis of a litholegic change
0 argillite. There were no indigenous foraminifera re-
covered from this interval.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

ADDENDUM
TO
FORAMINIFERA REPORT

The following addendum is based on the proceesing, pick-
ing and examination of 14 sidewall core samplee from the
Drew Pt. #1 well. A faunal checklist is enclosed for
your convenience.

The only significant alteration of the original report
based on thie new data would be that the top of the argal-
lite would have to lie below 7830 feet (i.e., 7831 to
7860 feet).



W. Fish Creek #1
(Palynology)

PALYNOLOGY REPORT

A total of 122 samples wers processed and examined for
palynological ags determinations. The samples werse ditch
composites of 90-foot intervals except near the Jurassic/
Cretaceous boundary whare 30-foot samples were examined.
The total intervel studied was from 500 feet down to the
total depth of 11,420 feat.

$00=-770"
Australislla spectabilis (C), A. sverdrupiana (R-C), A.
granulifera (R~F), Diconodinium arceticum (R), Odontochitina

operculata (F-C), Hexagonifera chlamydata (R), Palasoperi-
dinium basilium (R), Deflandresa ditissima (F).

AGE: Late Cratacecus (Santonian-~Campanian)
ENVIRONMENT: Marine

770-1670"

Gleicheniidites ssnonicus (R~F}, Vitreisporites pallidus
(R-P) .

Australieslla/Deflandrea spp. (R}, Palaeoperidinium basilum
(R-F), Odontochitina operculata (R}, Cyclonephelium dis-
tinctum (R), Cribroperidinium edwardsi (R).

AGE3 lLate Cretacecus (?Turonian-
2Coniacian)

ENVIRONMENT: Nonmarine to Marginal Marine

1670-2840"
Glaicheniidites senonicus (R-F), vitreisporites pallidue (R).

Palascperidinium basilium (R-C), Odontochitina operculata
(R~C), Oligoephaeridium complex (R), Cyclonephelium dis-
tinctum (R), Cribroperidinium edwardsi (R-F), Brocmea
Ququi {R, scattered), Pseudoceratium cf. dettmannaes (R,
near top of interval).

ian}

AGE: Late Cr s (C

ENVIRONMENT: Marine to Marginal Marine below
approximatmly 2400 faet

2840-4420"

Gleicheniidites senonicus (R), Classopollis classoides (R),
Trilob ites apiverrucetus (R, scattered); reworked
Triassic grains (R, scattered).

Odontochitina operculata (R-F), Qligosphaeridium complex
(R~P), Cyclonephelium distinctum (R), Cridroperidinium
edwardsi (R), Brocmea jasgeri (R), Astrocysta cratacea (F=C),

Luxadinium propatulum (R-F), Spinidiaium vestitum (R),
Herendeenia pisciforais ( ked, R, d).

AGE: Early Cretaceoum (Albjan)
ENVIRONMENT: Marine

4420-7260"
Claasopollia classoides (R), Densosporea (R, reworked).

Odontochitina operculata (R-F), Oligosphaeridium complex
(R}, Cyclonephelium distinctum (R), C. compactum/membrani-
phorum (R), Brocmea jaegeri (R-P), Astrocysts cratacea
(R-F), Gardodinium sisenacki (R): scattered specimens of
reworked Jurassic and Triaasic dinocysts.

AGE: Early Cretaceous (Aptian~Early Albian)
ENVIRONMENT: Marine

This interval is characterized by the absence of Luxadinium
and Spinidinium as well as the consistent occurrence of
Gardodinium sisenacki. As observed in other walls of the
region, this interval may range as young as Early Albian
and as old #s Aptian in age.

7260~7290"

Oligosphaeridium conplex (C), Cyclonephalium distinctum (R},
Astrocysta cretacea (R), Gardodinium eisenacki (A).
AGE: Zarly C: { ian)
ENVIRONMENT: Marine

-35-

7290-7860"

Classopollis classoides (F), Cersbropollenites nesozoicus
(R}.

Sirmiodinium grossi (R), Psaligonyaulax apatala (R), Gonyau-

lacysta jurassica (R), G. cladophora (R), Endoserinium
galeritum (R-F).

AGE: late Jurassic (Ximmeridgian)
ENVIRONMENT: Mazine

The presence of Endoscrinium galeritum below 7680 feet indi-
cataes that the lower one-~third of this interval may be
assigned an Early Kimmeridgian age.

7860~-8940'

Classopollis classoides (R-P), striated bisaccates (R, re-
worked) .

Parecdinia ceratophora (R), P. cf. verrucosum (R-P), Sir-
miocdinium grossi (R-F), Gonyaulacysta cladophora (F-C),
Endoscrinium galeritum (R-F), Nannoceratopsis psllucida
F-C).

AGE: Late Jurassic (Oxfordian)
ENVIRONMENT: Marine

8240-9210'

Striated bisaccates (R, reworked).

Nannoceratopsis gracilis (R), N. pellucida (R-F); undescribed
microplankton cysts JRD-1, JRD-~2, JRD~-3 (R).

AGE: Early-Middle Jurassic (lLate Pliens-
bachjan~Callovian)

ENVIRONMENT: Marine

9210-9480°

Essentially barren of palynomorphs.

AGE: Indetarminate
ENVIRONMENT: Indeterminate

9480-10, 470"

Undifferenciated striate bisaccates (R-F), Tasniaesporites
sp. (R-F), Striatites richteri (R}, Lueckisporites sp. (R},
Elausipollenites scaplinii (R), Kraeuselisporites spinosus
(R), ?Lundbladispora sp. (R), verrucate sporss (P).

AGE: Permian-Triassic
ENVIRONMENT: MNonmarine

10,470~11,420* T.D.
No indigenous palynomorphs,

AGE: Indaterminate
ENVIRONMENT: Indeterminate

’ W. Fish Creek #1
_——

4220° swC
Undifferentiated bisaccatas (A).

Batioladinium jaegeri (R), Qdontochitina operculata (R),

o. sp.-1 (R), Palasoperidinium crastaceum (F), Pssudocera-
tium retusum (R).

AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marine

4643 SwWC

Undifferentiated bisaccates (A).



W, Fish Creek #l (con't.)
e R R Y ST
4649 SWC (con’t.)

Batioladinium jaegeri (R), Cyclonephelium distinctum (R),
d hitina operculata (R), Oligosphaeridium complex (F),
Palasoperidinium cretaceum (R), Pseudoceratium retusum (R).

AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marine

4824' SWC
Undifferentiated bisaccates (A).

Batioladinium jaegeri (F), Cyclonephelium distinctum (R),
Odontochitina oparculata (C), Oligosphaeridium anthophorum
(R), O. complex (R}, Palaeoperidinium cretaceum (CJ],

d (R), Genus "H* (R), Nannoceratopsis

P atium re
pellucida (R, reworked).
AGB: Aptian-Albian (P-M17, ML3)
ENVIRONMENT: Marine

5742' sWC

Undiff iated bi (F).

Batioladinium jaegeri (R), Cyclorephelium distinctum (R).

AGE: Aptian-Albian {P-M17, M18)
ENVIRONMENT: Marine

5984' SWC

Undiffsrentiated bisaccates (A).

Batioladinium jaegeri (R), Cribroperidinium edwardsi (R),
Cyclonephelium distinctum (R), Hystrichosphaeridium stella-
tum (R), Odontochitina operculata (F), Oligosphaeridium com-
Plex (F), Palaeoperidinium cre (R), Pseudoceratium
retusum (R); reworked occurrences of Nannoceratopsis pellu-
5_12: (P) and Gonyaulacysta cladophora (R).

AGE: Aptian-albian (P-M17, M18)

ENVIRONMENT: Marine

6£888° swC

Undifferentiated bisaccates (C).

Oligosphaeridium complex (R), Nannoceratopsis pellucida
(R, reworked).

AGE : Indeterminate
ENVIRONMENT: Marine

2011 swC

Undifferentiated bisaccates (A}, Vitreisporites pallidus
(R).

Cyclonephelium distinceum (R}, Gardedinium trabeculosum (R),
Qdontochitina operculata {(R), 0. sp.-1 (R), Oligosphaeridium
complex (R), Palaeoperidinium cretaceum (R),

P d ium ¢ (R}y d rare occur of
Nannoceratopsis pellucida, Sverdrupiella usitata,
AGE: Aptian-Albian (P-M17, M18)

ENVIRONMENT: Marine

7630° SWC

Adnatosphesridium cf. caulleryi (R), Endoscrinium geleri-
tum (R), Y h (P), G. jurassica (R},
Nannoceratopsis pellucida (R), Parsodinia prolongata (FY.

lacysta cl

AGE: Late Jurassic (probable Oxfordian)
(P=M22) -
ENVIRONMENT: Marine

I£ the few specimens of N. pellucida are considersd to be
indigenous then the sample is in the Oxfordian PM-22 Zons.
This would raise the top of the Oxfordian interval, as
interpretsd in the ditch samplee, by 220 feet.

8818' swC
Undifferentiated bisaccates (A).

Gonyaulacysta cladophora (R), X psis pellucida (C},
pParecdinia sp. (verrucese) (R), Sirmiodinium grossi (R).

AGB: Late Jurassic (Oxfordian} (P-M22)
ENVIRONMENT: Marine

10,470-11,420' : T.D.

SUMMARY OF PALYNOLOGY REVISIONS

Late Cretaceous, Santonian-Campanian (P-Ml4).
Late Cretaceous, ?Turonian-?Coniacian (P-M15}.

500-770" H

770-1670" H
1670-2840" :
2840-4620'2 :
4620-7260" :
7260-7290" H
7290-7630" :
7630-8940° 1
8940-9210" :

Late Cretaceous, Cenomanian (P-M16}.

Early Cretaceous, Middle-Lata Albian (P-M17).
Early Cretaceous, Aptian-Early Albian (P-M18).
Early Cretaceous, possible Neocomian (P-Ml8a).
Late Jurassic, ximnet_idqian~'rithonian (P-M21) .
Late Jurassic, Oxfordiaan (P-M22).

Early-Middle Jurassic, Late Pliesbachian-
Early Bajocian? (P-M23).

Triassic-Early Jurassic (probable P-T15 to
P-M24) .

Permian-Triassic (P-T17 to P-T16).
inite evidence of P-TI8.

9210-9660" ]

9660-10,470' No def-

Age indeterminate.

W. Fish Creek #1
(Foraminifera)

FINAL MICROPALEONTOLOGY REPORT

Enclosed you will find a 1" to 100' faunal distribution
log and four faunal checklists on the West Pieh Craeek 1
well. The conclusions presented in this report are based
on the processing, picking and examination of 313 ditch
ssmples, generally coamposited on 30 to 40 foot intervals.
Thirty-four (34) thin sections ware prepared on 30 foot
ditch intervals below 10,410 feet. A generalized age sum-
mary of the well is provided below.

$00-1550°

Tsxtularia cf. gravenori, Verneuilincides cf. fischeri,
Trochammina ribstonensis, T. whittingeoni, Cancsphaere
spp., Spomngurus spp., Sethocyrtis sp., Archicorys sp.,
Theocorys sp., Dictyomitra spp., D. multioostata, Spongo-
discus spp., S. of. renillaeformis, Stylospongia sp., Rho-

palodictyum sp., Spongostaurus sp., and Xiphosphaera sp.

The above assemblage is characteristic of the Senonian
Schrader Bluff Formation. Faunae obtained throughout this

500-1550"

interval are indicative of oscillating middle neritic to
upper bathyal (non-turbid) deposition.
AGE: Late Cretacsous (Senonian)
Schrader Bluff ra.

Middle Meritic to Upper Bathyal
(non-turbid)

ENVIRONMENT:

1550-2510°

Irochasmina whittingtoni, Pseudoclavulina hastata, Vaginu-
lina schraderensis, Zonodiscus sp. A, Cenosphaera spp.,
Spongurus spp., Sponqodiscus spp., and S. cf. renillae-
formis characterize this ianterval. Two single specimen
occurrances of Pseudoclavulina hastata above 1530 faet are

—

considered reworked or facies occurrencee in this repart.

Aetop on the “Peper Shale® (“cutinized leaves®) was found
at 2090 feet. The Shale Wall Member is generally siltier
than it is in surrounding wells. Th.s intarval is gene=-
rally dominated by starved basin deposition as indicated
by the high organic content and the lack of preserved
calcarsoue foraminifera associated with the few pulsee of
open marine radiolarian bursts.

AGE: Late Craetaceoue (Cenomanian to
Turonian)
Seabee Fm.

ENVIRONMENT: Open Marine (starved basin)



2510-2630"

This fauna contains Tfochammina rainwateri, Verneuilin-
cides cf. borealis, and Haplophragmoides of. topagoru-
kensis. This association appears to be a transitional
fauna which could be either Albian or Cenomanian in age.
These strata probably represent turbid inner to middle
neritic deposition.

AGE: Early to Late Cretaceous (Albian
to Cencmanian)
Probable MNanushuk Group

ENVIRONMENT: Probable Inner to Middle Neritic
(turbid)

2630-4800°

' Hyperamminoides barksdalei, Ammodiscus rotalarius, Haplo-
phragmoides topagorukeneis, H. cf. linki, B. gigas, H. cf.
excavata, Ammobaculites fragmentarius, A. wenonahas,
Lenticulina macrodisca, L. bayrocki, Trochammina umiaten-
sis, T. mcmurrayensis, Miliammina manitobeneis, Psammino~
pelta bowsheri, Saccammina lathrami, Globorotalites
alaskensis, Valvulineria loetterlei, Bathysiphon vitta,
Verneuilinoides borealis and Ditrupa cornu ocour in this
interval. The above association is typical of the Verneui-
lincides borealis Paural Zone and is Albian age. The en-
vironments representsd by these moderately diverse assem-
blages were probably cf relatively clear water middle to
cuter neritic depthe with some short periods of turbidity.

2630-4800' (con't,

AGE: Early Cretaceous (Albian)
Nanuehuk Group

ENVIRONMENT: Middle to Outer Neritic
(relatively clear wataer)

4800-7250°

A pyritized radiclarian aseemblage characterizes these
strata together with rare non-diagnostic agglutinated
foraminifera. Lithocampe cf. sp. N occurs in the bottom
of this interval, but preeervation makes the identifica-
tion uncertain. According to Ramsey (1970)*, this zcne

of pyritized radiolaria separates the Verneuilinocides
borealis zone from the Gaudryina tailleuri zone, and is
probably Aptian to sarly Albian in age. Due to the pre-
servation of this faupa, all that can be said about the
environment of deposition is that it was marine and open

to oceanic currenta. It was recently brought to our attea-
tion that these strata may represent deep marine (below
compensation depth) basal slope deposits. Thie is cer-
tainly a possibility since calcaxeous foraminifara are
very scarce in thia irterval and could represent caved spa~
cimene when they do occur. We also know that faunal diver-
sity decreases in both directions from the shelf edge in
northern latitudes.

*Ramsey, W. V., 1970, "Geological Age of Gawdryina tailleuri
in Northern Alaska®, Nature, vol. 227, p. 398

AGE: Early Cretaceous (Aptian to
Early Albian)
Torck Fm. or Fortrees Mountain Pm.

ENVIRONMENT: Open Marine (possibly Lower Bathyal
to Abyssal)

1250~-7280°*

This very thin interval contains Ammobaculites reophacoides,
Ammodiscus mackenziansis, Gaudryina tailleuri, Gravellina
$p., Glomoepirella arctica., Haplophragmoides duoflatis,
Thuramminoides septagonalis, Trochammina cf. sablei, and
common rounded frosted quartz floaters (Pebble Shale),
suggesting a Neocomian age for these strata. A turbid
middle neritic to upper bathyal depositicnal environment

is suggeeted by this association.

AGE; Probable Neocomian
Probable Ckpikruek Fm.
ENVIRONMENT: Probable Middle Neritic to Upper
Bathyal (turbid)
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7280-7870°

Occurrences of Ammobaculites alaskensis, arenacecus spp.
(large, coarse), Gaudryina milleri, G. leffingwelli, G.
topagorukensis, G. dyscrita, Glomospira pattoni, Glomospi~
rella sp. 8, Haplophragmoides canui, nuginuunogsil phrag-
mites, Pseudobolivina sp., Trochammina canningensis, T.

topagorukensis, T. g:xci. Lenticulina audax, L. prima, L.
toarcense, Conorboides hofkeri, Thuramminoides sp.,

Involutina cheradospira, Recurvoides turbinatus and Tex-
tularia areoplecte indicate that these strata are Late
Jurassic (Kimmeridgian to Tithonian) in age. Theee strata
were probably deposited in clear watar ocuter neritic to
bathyal depths.

AGE: Late Jurassic (Kimmeridgian to
Tithonian)
Kingak Fm.

ENVIRONMENT: Outer Neritic to Bachyal
{clear water)

1870-8910"

In addition to oontinuing occurrences of some of the above
species, the following species occur for the first time in
this interval: Saracenaria topagorukensis, Astacolus
pediacus, A. cf. dubjus, A. calliopsis, A. daintreei,
Citharina fallax, Frondicularia lustrata, Lenticulina quen=-
stedti, Trochammina instowensis, and Vaginulina sherborni.
Thie fauna would indicate an early Late Jurassic (Oxfordian)
age. The abundant and diverse faunas of this interval pro-
bably represent an outer neritic to upper bathyal environ-
ment of depoeition associated with fluctuating amounts of
turbidity.

AGE: Late Jurassio (Oxfordian)
Kingak Fm.

ENVIRONMENT: Outer Neritic to Upper Bathyal

8910-92740*

Ammobaculites alaskeneis, Bathysipbon anomalocoelia, Tro-
chamminoides spp., I. cf. proteus, Lingulina micida, and
frequent to common pyritized radiolaria of the gensra
Cyrtocapee, Stichomitra, Cenosphaera, Lithocampe, Spongo-
discus and Dictyomitra occur in these strata. Also diag-
nostioc of this unit is a burst of Tasmanites spp..which
appeara to be characteristio in this area. Theee strata
are Early to Middle Jurassic in age. They probably repre~
sent deposition in middle neritic to upper bathyal depthe
characterized by fluctuating turbidity. A sandetone occurs
at the beas of this unit which may be an equivalent to the
Sag River Sandstone.

AGE: Barly to Middle Jurassic
Kingak Fm.

ENVIRONMENT: Middle Neritic to Upper Bathyal

9270-9660"

Margimulina prisca, Astacolus consudatus, Vaginulinopsis
acrulus, Nodosaria larina. N. shublikensis, Pseudoglandulina
simpsonensis, and Monotis fregments among others, occur
throughout these beds. The Triassic age of these strata is
firmly established on the basie of the above fauna. Thase
faunas represent fluctuating marginal marine to middie
neritic deposition.

AGE: Triassic

Shublik Fm.
ENVIRONMENT: Marginal Marine to Middle Neritic

2660-10,470",
Occurrences of Ammodiscus sp. P, and Ammobaculites sp.
(small, nodose) maxrk this interval. These streta would
appear to rapresent nonmarine to marginal marine depoei-
tion. Two samples at the bottom of this unic (10,410~
10,470') contain a heavily glauconitic sandstone sugges-
tive of the Echooka Member of the Sadlerochit Pormation.

AGE: Permo~Triassic

Sadlerachit Fm.
ENVIRONMENT: Nommarine to Marginal Marine



10,470-10,500"

This very thin interval is characterized by occurrences of
micritic ccated pelmatozoan-bryozcan-foraminiferel-algal
grainstone. The presence of a single specimen of Protono-
dosaria sp. and rare Palecaplysina sp. suggests that this
unit is probably early Permian in age. These strata pro-
bably represent deposition in the shoaling ehelf portion of
a carbonate platform suite. Two frag of grai

found in the sample at 10,440-10,470 feet are here regarded
as reworked but may mean that the top of this interval is
slightly higher (less than 30 fset) than we have reparted.

AGE: Probable Early Permian
ENVIRONMENT: Shoaling Shelf (carbonate platform
suite)

10,500-11,310"

Generally throughout the North Slope of Alaska, tha Lis-
burne Group can ba divided into three lithologic units:

1. Upper Limastone Unit - -
2. Dolomite Unit
3. Lower Limy Unit

The Upper Limestone Unit is 660 feet thick in this well.
Strata between 10,500 feet and about 10,620 feet contain
rare Biseriella parva, rare Pseudostaffella sp., and fre-
quent Stylocodium sp. These rocks conspicuocusly lack
occurrences of Astercarchaediscus spp.., Neoarchaediscus
spp., and Archaediscus spp. These rocks are certainly no
older than Zone 21 but could easily be as young as Zone 22
(see Mamet, 1371, pages 203 and 204)*. These strata pro~
bably correlate in part with strata between 10,275 feet
and - 10,720 feet in the S. .Harrison Bay #1 well. Burats of
Eoschubertella vukonensis, Pseudostaffella sp., and Kamaenid
algas together with occurcrences of Neoarchaediscus spp.,
Astercarchaediscus spp., and frequent Stylocodium sp. indi-
cate that the strata between about /40,620 feet and 10,950
feet are definitely Sone 21 in age. A Zone 20 call is made
at 10,950 feet based on a significant reduction in the

*Mamet, B. L., and Ross, C. A., 1971, in Bamber & Waterhouse,
*Carboniferocus and Permian Stratigraphy and Paleontology,

Northern Yukon Territery, Canada®; Bull, of Can. Petr.
Geol., vol. 19, no. 1, pp. 196-~205.

occurrence of Kamaenid algae. Evidence for $one 18-tons -
19 was dacking. Based on the possible occurrence of sec-
tion equivalent to the Zone l7-Zone 18 Dolomite Unit below
cthis interval, a scarcity of Globovalvulina bulloides, and
a lower questionable occurrence of Eosiqumoilina rugosus?
which may have caved from this interval, we suggest the
posaibility that section betwesen 1,100 feet to 11,160 -
feet may be Zone 18 to Zone 1Y in age. The Upper Limestone
Unit represents shoaling shelf and subtidal facies of a
carbonate platform suite.

The Dolomite Unit is questionably placed between #1,160
feat and 4i1,310 feet based on a lithologic change to micro-
crystalline dolomite and microcrystalline dolomitic lime-
atone. This unit is poorly fossiliferous. The only newly
occurring species in this interval is a questionable speci-
men of Eosigmoilina rugosus? at 11,250-11,280 feet which
occurs in a raxe piece of packstone which as mentioned above
is probably caved from scmewhere arcund 11,100-11,160 feat.
This unit probably regresents a supratidal depositional
environment.

AGE: Late Mississippian? to Middle

Pennsylvanian or Younger
Lisburne Group

Supratidal to Shoaling Shelf
{carbonats placform suite)

ENVIRCNMENT:
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This interval is characterized by a change to unfossili-
terousorange-brown shale and siltstone. These strata
probably represent nonmarine deposition.
AGE: Probable Mississippian
(Endicott Group)

ENVIRONMENT: Probable Nonmarine

W. Pish Creek #1
ST OO R  —

220" swc

No Foraminifera found. Megaspores (R).
AGE:
ENVIRONMENT:
WASHED LITH:

Indeterminate
Indeterminate
Brown silty mudstone

4643° swc

No Poraminifera found. Megaspores (P), coal (R).

AGE: Indeterminate
ENVIRONMENT: Indeterminate
WASHED LITH: Brown siltstone

4824' swcC
Ammobaculites ep. (very small, thin) (R), Trochamminoides
sp. (very small, thin) (P), megaspores (R), pyrite {(R), coal
(R).

AGE: Indeterminate

ENVIRONMENT: Probable Inner Neritic

WASHED LITH: Brown silty mudstone

9016° SWC
Trochammina sp. (very small, thin) (P), Tasmanites sp. (C).

AGE: Barly to Middle Jurassic
ENVIRONMENT: Probable Inner Neritic

WASHED LITH: Dark brownish-black shiny irrides-
cent shale

* In examining the 30 foot ditch samples from the West Fish
Creek 11 well, I felt that there might be some sarly Per-
mian based on A& single specimen of Protonodosaria sp. and

a piece of Palecaplysina sp. in the sample from 10,470-

10,500 feet. I %va Just finished examining 10 foot ditch
samples over this interval end found no additional speci-
mens to better establish the presence of the early Permian
in this well. It would now appear that although not con-
clusive, the rare specimens reported in the initial report

may be no more than fortuitoue orientations of other

forms. If this is the case, then the underlying Zone 21+
probably continues up to 10,470 feet and there is no uncon-
formity at 10,500 feet es suggested in the report.



W. T. Foran #1
(Palynology)

PALYNOLOGY REPORT

A total of 93 ditch and two (2) sidewall core samples were
proceseed and analyzed for palynological age determinations.
The ditch samples consisted of 90 foot composites taken
fram the interval 500 feet to the total depth of 3864 faet.

500-590°
Betulaceas (F), Alnua (F), Juglans (R), Garya (R), Quagra-
geae (R), Tilia (R}, Momipites (R).

Hetzeliells articulata (single), Odontochitina gperculata
{single, reworked).

AGE: Probable Eccene
ENVIRONMENT: Marine

590-1430"
Betulaceae (¥), Paraalpnipolienites confusus (R-F).

Rare, scattered, reworked Cretacecua dinocysts: Broomea

jaegeri, Australiella cooksoni, A. granulifera, and Oligo~
sphaeridium gomplex.

AGE: Paleccens
ENVIRONMENT: Nonmarine

1490-18%¢"*
ilapollenites magnus (R), A, quadricretae (R), Wode-
housis jacutense (R), Cranwellia striata (R).
Deflandrea biapertura (R-F).
AGE: Maastrichtian

ENVIRONMENT: Marginal Marine

1850-2120"

Taxcdiacese (A), Aquilapollenites triajacus (single speci-
men at top of interval).

Odonsechitine gpaxculats (C)., Australialls gooksoni (R),
As azanulifers (R-C), A. gspectakilia (¥-A), Deflandrea
amphiata (R-F), R. ditissima (R-C), Hystzighospbaseridium

difficle (r-C), Hexagonifera chlamydata (R-C), Palaeoperi-
ddnium basiliym (R-F).
AGE: Santonian~Campanian

ENVIRONMENT: Marine

2120-3020"
Qamundacidisas sp- (R}, Gleicheniidites senonicus (R-¥).

Odeontochatiny operculata (R-F), Crihrqpexidinium edwards,
(R~F), Gonvaulacysta cf. tepuiceraa (R),
Nelsoniella acerae (P, at top of intervel), Silicisphaexa
ferox (R). Australiella/Deflandres spp. appear less con-
sistent and less frequent than above.
AGE: Probable ?Turonian-?Coniacian
ENVIRONMEMT: Marine to Marginal Marine

3020-4010’

doptochiting cpersulats (F-C), Quelopecheliue fembrani-
shoxum/compactum (C), QRihscpscidiojum edwardsl (F-C),
Essudocezatiug cf. dahimanoas. (C at 3130-3200'), 2. of.
sxpolitum (R, sporadic).

AGE: Cencmanian

ENVIRONMENT: Marine

4010-5800"

osaundacidites sp. (R-F), Glaicheniidites senonicus (R-F),
Trijobosporites apiverrucatus (R, scactered).

odentochitine opercylata (R~C), Cycienepbaliud diiLinctum
(R-P), C. membraniphorum/compagtum (R-C), Cribropexidiniug
edyardsi (R-C), Hystrichodinius pulchzum (R), Rasudecera-
tium spp. (R), Astfocysts cretaces (F), Luxadinium propa-,
sulug (R). Spinidioiuc veatitup (R, sporadic), Qligosphaeris
diun complex (R-F).

AGE: Albian

ENVIRONMENT: Marine

$800~-7330'

Osmundacidites sp. (R}, Gleicheniidites senonicua (R-P),
Gallialasporites trilobatus (R, aporadic).

Odontochitina gperculate (R-F), Qribroperidinium edwardsi
(R-7), Aetrocysta cretacea (R-¥), Qligosphaeridjum gomplex
(R-F).

AGE: Aptian-Early Albian

ENVIRONMENT: Marine to Marginal Marine

Based principally on the absence of Luxadinium propatulum
and Spinidinium vestitum, this interval is assigned an
Aptian to Early Albian age. ’

The interval below approximately 6600 feet reflects rela-
tively pocr marine conditions.

7330-7551"

Odontochitina opexculata (R-C), O. sp. 1 (R), Broomea jaagexi
(R}, Qliqosphaeridium gomplex (A), Gaxdodinium sizenaski (P),
Asgrocysta grecacea (F), Canningia collivexi (R), Qvcloneohes
liun diatinctua (R), Muderongis simolex (F), Razgodinia

cere ra (R).

AGE3 Neocomian
ENVIRCNMENT: Marine

71551~-7610"

The sidewall core at 7551 feet coantained Vitxsisporites
Rallidus (R). and Micrhystridium spp. (P).

AGE: Indeterminate
ENVIROMMENT: Very Marginal Marine

7610-8240"

Taeniaesporitee sp. (R-F), Striatites pichtari (F-C),
Lueckisporites sp. (R, sporadic):; rare occurrences near

base of interval: Kraeselisporitss spinosus, Klausipol-
lenites staplini, ?Lundbladispora sp.

Miczhyetzidium spp. (A).
AGK: Permian~Triasaic
ENVIRONMENT: Very Marginal Marine to Nonmarine

8240-8510'

No indigencus palyncmorphs.

AGE: Indeterninate
ENVIRONMENT: Indeterminate

8s10-878¢0"

A single specimen of Tripartitee vetustus was recovered at
the top of this interval., If this specimen is not re-
worked, it indicates the presence of Mississippian strata.

AGE: Probable Mississippian
ENVIRONMENT: No evidence of Marine

8780-8864' T.D.

No indigencus palynomorphe. Mainly black organic frag-
ments. Poor recoveries.

AGE: Indeterainats
ENVIROWMENT: Indeterminate
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W, T. Foran #1
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7339 Core

Vazyhachium sp. (single).

AGE:

ENVIRONMENT:

7541’ Core

Indeterminate

Very Marginal Marine?

Essentially barran of pelynomorphs.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

7551’ Core

Veryhachium sp. (single).
AGE: Indeterminate
ENVIRONMENT: Very Marginal Marine?

8257' Core

Barren of palynomorphs.

8267' Core

Barren of palynomorphs.

1660°_sHC

AGE: Indeterminate
ENVIRONMENT: Indeterminate
AGE; Indeterminate
ENVIRONMENT: Indaterminate

Undl fferentiated bisaccates (R), Stxiatikea xichtexi (R).
_Tasniaesporitas spp. (R), Glassopollis clasaoides (R), re-
worked densosporas (R).
Miczhystridium spp. (F).

AGE:

ENVIRONMENT:

8168* SWC .
triatites pichtexi (F), Tasniasagozrites sp. (R).

triassic (P-T15, T16)

Micrhystridium spp. (F).

500-590"

590-1430"
1490-1670'?
1670-1850"
1850-2570'?
2570-3020"
3020-4010'
4010~5800°"
5800-7330’
7330-7510"
7510-~7551"
7551-7610"
7610-~8240"
8240-8510*
8510-8780"
8780-8864"

AGE:

ENVIRONMENT:

Nonmarine to very Marginal Marine

Permo-Triassiec (P-T16, T-17)

Nonmarine to very Marginal Marine

SUMMARY OF PALYNOLOGY REVISIONS

Tertiary, probable Eocene (P-Mll).
Tertiary, Paleocene (P-T10}.

Late
Late
Late
Lats
Late

Cretaceous,
Cretaceous,
Cretaceous,
Cretaccous,
Cretaceous,

Maestrichtiaa {P-Tll).
Campanian (P-T12).
Santonisn-Campanian (P-M14).
7Turonian-?Coniacian (P-M15).
Cenomanian (P-M16).

Early Cretaceous, Middle~Late Albian (P-M1l7).
Early Cretaceous, Aptian-Early Albian (P-M18).
Early Creteceous, possible Neocomian (P-MlBa).
Early Cretaceous, Neocomian (P-M19).

Age indeterminate,

Permian-Triasaic (P-T17 to P-716).

Age indeterminate

In Missisaippian (probable P-T21).

Age indeterminate.

T.D.
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W. T. Foran #1
(Foraminifera)

FINAL MICROPALEONTOLOGY REPORT

Enclosed you will find a 1" to 100' faunal distribution
log and three faunal checklists on the W. T. Poraa #1
well. The conclusions presented in thia report are based
on the processing, picking and examination of 249 ditch
samples, generally composited on 30 to 40 foot intervals
and two (2) sidewall core samplas, Tweaty-seven (27)
thin sections were prapared on 30 foot ditch intervals
below 8080 feet. A generalized age summary of the well
is provided below, along with a sample-by-sample faunal
listing of the sidawall cores in an appendix at the end
of the report.

soo-1010*

This interval contains several long ranging Tertiery forms.
Some of these forms are recorded fram Miocene or younger
strata in northern Alaska, and may represent caved occur-
rences fram the upper 500 feet of this well.
AGE: Tartiary (Undiffarentiated)
Probable Sagavanirktok Fm.
ENVIRONMENT: Probable Ianer to Middla Neritic

1010-1530°

Although generally barren of FPoraminifera, this interval
doee contain rare Cenosphaera spp. and Spongodiscus sp.
This interval is probably Latest Cretaceous to Tertiary
in age. These strata probably represent marginal marine
and nonmarine deposition.

AGE: Probable Latest Cretaceous to

. Tartiary

ENVIRONMENT: Probahle Nonmarine to Marginal

Marine

1580-2450"

Haplophragmoides rota, H. bonanzaensis, Saccammina lath-
rami, Eceponidella strombodes, Praebulimina venusas, Textu-
laria gravenori, Verneuilinoides fischeri, frochammina
ribstonensis, T. albertensis, . whiteingtoni, Cenosphaera
spp., Spongurus spp., Sethocyrtis sp., Archicorys sp.,
Theocorye sp., Dictyomitra spp.. B. multicostata, Spongo-~
discus spp., S. cf. renillaeformis, Rhopalodictyum sp.,
Spongostaurus sp., Stylospongia sp., and Xiphosphaeza sp.

The above assemblage is characteristic of the Senonian °
Schrader Bluff Formation. rFaunas ocbtained throughout this
interval are indicative of oscillating middle neritic to
upper bathyal (aon-turbid) depoaition.

AGE: Late Cretaceous (Senonian)
Schrader Bluff Pm.

ENVIRONMENT: Middle Neritic to Upper Bathyal
{non=turbid)

2450-2840°" »

This interval is characterized by a significant reduction
of fauna brought about by either a regreasion to poorer
marine conditions or an increased sediment accumulation
rate reeulting in dilution of the above fauna. Due to the
poor nature of the faunas in this incerval, it is hard to
establish its axact age. The Prince Creek Fm.-Seabee Fm.
boundary probably lies within this interval. A aingle
specimen of Hedbergella loetterlei, if not rewcrked, sug-
gests that the Seabee Fm. top could be ae high as 2570
feat.

AGE: Turonian to Coniacian
Seabse M. or Prince Crk. Fm.

ENVIPONMENT: Probable sediment diluted shallow
Marine

2840-3650"

Hedbergella loettarlei, Saccammina lathrami, Haplophrag-
moides rota, Trochammina ribstoneneia, Zonodiscus sp. A,

Canosphaera app., Archicorys sp., Sponguruas app., amd
Spongodiscus spp. characterise thias iaterval.




A top on the "Paper Shale" ("cutinized leaves”) was found
at 3410 feat. This point is probably at the top of or

down in the Shale Wail Member of the Seabas Formation.

This lower interval is generally dominated by starved

basin deposition as indicated by the high organic content
and the lack of presarved calcareous foraminifera associated
with the few short pulses of open marine radiolarian bursts.

AGE: lLate Creataceous (Cencmanian to
Turonian)
Seabee Fm.

ENVIRONMENT: ‘Open Marine (starved basin)

2650-37701

This fauna contains rare, possibly raworked, occurrences
of Gaudryina canadensis, Trochammina umjatensis, Verneui-
linoides borealis, and Haplophragmoides topagorukensis,
along with continued occurrences of Haplophragmoides rota
and Trochammina ribstonensis. This association appears to
be a transitional fauna which could be sither Albian or
Cencmanian in age. These atrata probably represent turbid
inner to middle neritic deposition.

AGE: Early to Late Crataceous (Albian to
Cencmanian)
Probable Nanushuk Group

ENVIRONMENT: Probable Inner to Middle Neritic
{turbid)
3770-5950'

mgloghxamidns togggozukcn:ts, 8. cf. linki, H. gigas,
B. cf. sxcavata, Ammobaculites fragmentarius, A. wenonahas,

mgmuunogsis jonesi, Globulina prisca, Lenticulina macro-
disca, L. topagorukensis, L. erecta, Trochammina umiatensis,
T. mcmurrayensis, Miliammina manitobensis, Psamminopalta
bowsheri, Saccammina lathrami, Praebulimina nanina, Vaginu-
lina exilis, Globorotalites alaskensis,

Valvulineria loetterlei, Saracenaria dutroi, Dentalina?
dettermani, Pseudcbolivina rayi, Bathysiphon vitta, Ver-
nsuilinoides borealis, astrorhizids and Ditrupa cornu

occur in this intexrval. The above association is typical
of the Vernenilinoides borsalis Paunal Zone and is Albian
age. The snvironments representsd by these moderately
diverse assemblages were probably of relatively clear

water middle to cuter neritic dapths.

AGE: Early Cretacecus {(Albian)
Manushuk Grp.-Upper Torok Fm.

ENVIRONMENT: Middle to Outar Weritic

$950-7380"

A pyritized radiolarian assemblage characterizes these
atrata together with continued occurrences of the above
fauna. Lithocampe cf. sp. N occurs in the bottom of this
intervsl, but preservation makes the identification uncer-
tain. According to Ramsey (1970) this zone of pyritized
radiolaria separates the Verneuilinocides borealis zone from
the Gaudryina tailleu-i zone, and ie probably Aptian to
early Albian in age. Due to the apparent large amount of
cavings in this interval, an environmental interpretation
is difficult. All that can be said about the environment
of depoeition is that it was marine and open to oceanic
currants.

AGE: Early Cretaceous (Aptian to Early
Albian)
Torok Fm. or Fortress Mountain Fm.
ENVIRONMENT: Open Marine
1280-7530°

Occurrences of Haplophraqmoides goodsnoughensis, H. cf.
coronis, Ammobiculites ereceus, Gaudryina milleri, G.
leffingwelli, G. tappanae, Trochammina conicominuta, T.
squamaca, Pseudobolivina sp., Glomospirella arctica, Litho-~
campe cf. sp. N, arenacecus app. (large, coarse) and abun-
dant rounded frosted quartz floatars (Pebble Shale) suggest
a Neoccmian age for these strata. The sidewell core san-
ple from 7510 feset suggests an earliest Neocomian (Berria-
sian) age for the strata at that point. A turbid middle
to outer neritic depoeitional emviromment is suggested by
this associatioa.

AGE: Probable Neocomian
Probable Okpikruak Fm.

Probable Middle to Outer Neritic
{turbid)

ENVIRONMENT:
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7530-73%0°

The age of this interval is indeterminate. A li,tl:soloqic
change to & brown fine to medium-grained sardstone distin-
guishes this unit for the overlying sandy shale intarval.
Foraminifers. are rare and probably reprasent caved speci-
mens from the previous unit.

AGE: Indetarminate
ENVIRONMENT: Indeterminate
7590-7650"

This very thin interval is distinguished on the basia of

4 couple of rare questionable accurrences of Monotis frag-
ments. The lithology is somawhat obscured by well cemant
making its exact nature uncertain. Whether this interval
belongs with the overlying indeterminats unit and contains
some reworked Monotis fragments, or is & Triassic equiva-
lent of the Shublik F¥m., or alse is Triassic and equivalent
to the uppermost Sadlerochit Fm. occurring below it, is
not certain., Since other occurrencea of Monotis fragments
in this area of NPR-4 have been within the Shublik Fm., we
will suggest the poasibility for a thin interval of Shublik
Ms. in this wvell.

AGE: Possible Triassic
Possible Shublik Mms.
ENVIRONMENT: Indeterninate
2650-8200"

Paunal occurrences below 7650 feat are nearly nonexistent
suggesting that these strata are predeminantly nommarine.
Prequent glauconite and very rare agglutinated foraminifera
in the bottom sample (8170-8200') indicate that the lower-
most portion of this interval may be marginal marina.
There was no lithologic evidence observed to substantiate
the occurrence of any Echooka Member in this well.

AGE: Probable Permo~Triassic
ENVIRONMENT: MNonmarine to Marginal Marine

8200-8590'

Ganerally throughout the North Siope of Alaska the Lisburne
Group can be divided into three lithologic units:

1. Upper Limeetoue Unit
2. Dolomite Unit
3. Llower Limy Unit

The Upper L!mestons Unit is 390 feet thick in thie well.
Bursts of Eoschubertella yukonmensis, Pseudoetaffella sp.,

and Ki id algae geth with occurrences of Necarchae-
discus spp., Astercarchaediscus spp., and frequent Stylo-
codium sp. indicats that the strata betwean about 8200
feet and 8500 feet are definitely Zome 21 in age.
20 call is made at 8500 feet based ob 2 significant reduc-~
tion in the
stone Unit represents a shoaling shelf and subtidal to tidal
carbonate platform suite.

A Zone

ence of K id algae. The Upper Lime-

The Upper Limestone Unit wae the only unit of the Lisburne
Group encountered in this well.
explanations for this;

Thare sre two possible

1. an unconformity exists at 8530’ between ths Lis-
burne Group and underlying Endicott Group.

2. the clastic facies cf the Endicott Group has
climbed with respect to age in the section.
AGE: Early ¢to Middle Peunsylvanian

Lisburne Group

Tidal to Outer Shelf (Carbonate
Platform Suite)

ENVIRONMENT:

8590-8770*

This interval is characterized by a change to unfossili-
ferous brown end red-brown shale and siltstone with fre-
quant caving of limeetona from the overlying Lishurne
Group.
daterminate since it could represent strata as old as
early Mississippian or ae young as sarly Pennsylvenian.

The age of this unit is here considered to be in-

AGE: Indeterminate
(Probable Endicott Group)

Propable Nonmarine to Inner Shelf



8770-8864' T.D.

This last unit i{s picked on the basis of a lithologic change

to argillite,
this interval.

AGE:
ENVIRONMENT:

W. T. Foran #1

1551' Core

Arenaceous? spp.
AGE:
ENVIRONMENT:
WASHED LITH:

1609° swC

No Foraminifera found.
AGE:
ENVIROHMENT:
WASHED LITH:

646" swc

There veres no Foraminifera recovered from

Indeterminate
Indeterminate

{R), fecal pellets? (F).

Indeterminate
Probable Inner Neritic
Dark brown to black silty shale

Megaspores (F).

Indeterminate
Indeterminate
Brownish-gray sandy mudstone

Ammobaculites vetusta (R), Ammodiscus P (F), Bathysiphon
sp. (R), Dentalina? sp. (R), Trochammina sp. (very small)
(F), Lithocampe sp. (R) (pyritized), Cenosphaera spp. (O)
(pyritized), pyrite (A).

AGE:
ENVIRONMENT:
WASHED LITH:

8208° SWC

Ho Foraminifera found.
AGE:
ENVIRONMENT:
WASHED LITH:

Probable Permo-Triaseic
Probable Inner-Middle Neritic

Gray fine-grained pyritic sand-
stonea

Indeterminate
Supratidal

Buff brown fine-grained sandy
dolomite

APPENDIX

{Paunal lists and weshed lithology descriptions for
2 sidevall core samples)

1510' SWC

Arenacecus 3pp. (lrg., crs.} (A), Gaudryina milleri (F),
G. leffingwelli (P), G. tailleuri (C), G. tappanae (C),

aretica (R),

Gaudryinella irreqularis (R), Glomoepirella
Thuramminoides sp. (F), Trochammina squamata (P), T. coni-
cominuta (R), T. cf. topagorukensis (R), Cenosphaera sp.
(R), glauconitic; C. spp. (P}, pyritized; round frosted
quartz floaters (A}, pyrits (F).

AGE:
WASHED LITH:

Probabls Neocomian (Berriasian)
Dark brown sandy mudstone

15S1'Swc

Cenosphaera? sp. (R), glauconitic: Lithocampe sp. (R),
pyritized; Inoceramus prisms? (R), glauconite (F), pyrite
©).

Indetsrminate

Dark brown silty crganic mudstone

AGE:
WASHED LITH:
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S. Harrison Bay #1
(Palynology)

PALYNOLOGY REPORT

A total of 123 ditch and 22 sidewall core samples were pro-
cessed and analyzed for palynological age determinations.

The samples were taken from the interval 500 feet to the
total depth of 11,290 feet. .

500-770"

Aguilapollenites magnus (R-F), A. rectus (R), :}_ scabridus
{R), A. fusiformis (R), Wodehouseia spinata (R).

cye).oncphcu\._\_u; distinctum (single, reworked?), Cleistosphaeri-
dium spp. (R).

AGE: Late Cretaceous (Maestrichtian)
ENVIRCNMENT: Essentially Nonmarine

770-950"

Aguilapollenites magnus (R), A. rectus (R), A trialatus (R),
Syncolpites sp. (single), Wodehouseia jacutense (single).

AGE: Late Cretacecus (Campanian)
ENVIRCNMENT: Nonmarine

950-2120°

Palaeocperidinium basilium (R-C), Hystrichosphaeridium
difficle (R~C), Laciniadinjum biconiculum (R-C), Ricono-
dinium arcticum (R), Exochosphasridium bifidum (R), Deflan-
drea decorosa (R), D. ditissima (R~C}, D. acuminata (R},
Australiella spectabilis (R-C), A. sverdrupiana (F), A.
granulifera (P), Odontochitina operculata (F-C), Hexagoni-
fera chlamydata (R-P}, Wallodinium luna (R}.

AGE: Late Cretacecus (Santonian-Campanian}
ENVIRONMENT: Marine

2120-2210°

A significant decrease in the dinoflagellate assemblage
occurs in this narrow interval, although many of the same
forms presant above continued herein. The abrupt decrease
of Deflandroid forms by 2120 feet in the ditch samples sug-
gests that the base of the Santonian is at least that high.
AGE: Late Cretaceous (possibly in
?Turonian-?Coniacian)
ENVIRONMENT: Marine

2210-3376°
Gleicheniidites senonicus (R), Vitreisporites pallidus (R).

Cyclonephelium distinctum (R), Odontochitina operculata (F-C),

Chlamydophorella nyei (R-C), Cribroperidinium edwardsi (R-F),
Apteodinium grande (R), Pseudoceratium cf. expolitum (R).
AGE: Late Cretaceous (Csncmanian)

ENVIRONMENT: Marine

3376-609¢0"

Gleicheniidites senonicus (R):; rare, scattered occurrences
of Vitreisporites pallidus, Classopollis classoides, and
Tril porites apiverrucatus.

Cleistosphaeridium spp. (R-F), Qdontochitina opercplata (F-Cj,
Oligosph idium complex (R), Chlamydophorella nyei (R-P),
Cribroperidinium edwardsi (R-F), Broomee jaeqgeri (R), Astro-
cysta cretacea (R-F), Luxadinium propatuylum (R), Spinidinium
vestitum (R, scattered), Gardodinium eisenacki (few, rare

occurrences near bottom of interval).

AGE: Early Cretaceous (Albian)
ENVIRCNMENT: Marine
The base of the Albian is placed at the lowest occurrence of

Spinidinium vestitum and Luxadinium propatulum. These forms
occur just above 2 specimen of Muderongia tetracantha, a
species which ranges no younger thaa Aptian.
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6090-~7188"
Gleicheniidites senonicus (R), Classopollis classoides (R).

Cdontochitina operculata (R-F), Cligosphaeridium complex (R),
Cribroperidinium edwardsi (R), Broomea jaegeri (R), Astro-
cysta cretacea (R-F), Cyclonephelium compactum/membranipho-
Xum (R), Muderongia tetzacantha (single), Gardodinium
eisenacki (R, sporadic); reworked, rare occurrences of Sirmio-
dinium grossi, ccnxnula'cx:ta cladophora, Nannoceratopsis

gracilis.
AGE3 Early Cretaceous (possible Aptian)

ENVIRONMENT: Marine

There is only weak evidence for the possible Aptian age
assignment. Although the Aptian/Albiaa boundary is tenta-
tively placed at 6090 feet it is possible that this inter-
val may be as young as Early Albian in age.

7188-8230"

Classopollis classoides (R), striated bisaccates (R) (re-

worked) .

Pareodinia ceratophora (R), P. sp. (verrucose form) (R-F),
Sirmiodinium grossi (R), Scriniodinium crystallipum (R),

Gonyaulacysta cladophora (R-C), Nannoceratopsis pellucida
(R=2) .
AGE: Late Jurassic (Oxfordian)
ENVIRONMENT: Marine

8230-9300"
Classopollis classoides (F=C), Vitreisporites pallidus (R-P),

striated bisaccates (R, reworked).

Hicrhystridium spp. (F-C), Nannoceratopsis gracilis (C-A);
undescribed dinocysts JRD-1 (F-C), JRD-2 (R), JRD-5 (R).

AGE: Early-Middle Jurassic
(Late Pliensbachian-Callovian)

ENVIRCNMENT: Marine

9300-9870°
This intarval contains a similar assemblage to the above
but in significantly reduced frequencies.

AGE: Indeterminate (probable Triassic~-
Early Jurassic)

ENVIRONMENT: Indeterminate

It appears that most or all of the palynomorphs are derived
from up~hole.

9570-10,210°
Striated bisaccates (R), Taeniaesporites sp. (R), Striatites
richteri (R-P), Klausipollenites staplini (R-P), ?Lupdblagi-
spora sp. (R-F), unidentified verrucate spore (R-C).

AGE: Permian-Triassic

ENVIRCNMENT: Nonmarine

10,210-11,290° T.D.
This interval recovered only Permo-Triassic and Jurassic
palynomorphs derived from up-~hole. No positive palynological
evidenoe for any other age was found. )

AGE: Indeterminate

ENVIRCNMENT: Indeterminate

The lithologic examination indicates that the Carboniferous
units begin at 10,210 feet.



SUMMARY OF PALYNOLOGY REVISIONS

500-770" H
770-950" H
950-1850°2
1850-2210" s
2210-3376" :
3376-6090" :
6090-7188° s
7188-8230" ]
B8230-9300* H

9300-9570" H
9570~10,210' :

10,210-11,290" :

S. Harr
(Forami

Enclosed you
log and four
#1 well. The
besed on the
ditch samples

Late Cretaceous, Maestrichtian (P-T11l).

Late Cretaceocus, Campanian {P-T12).

Late Cretaceous, Santonian-Campanian (P-M14).
Late Cretaceous, ?Turonian-?Coniacian (P-M15}.
Late Cretacecus, Cenomanian (P-M1§).

Early Cretaceous, Middle-Late Albian (P-M17).
Early Cretaceous, Aptian-Early Albian (P-M18).
Late Jurassic, Oxfordian (P-M22).

Early-Middle Jurassic, Late Pliensbachian-~
Early Bajocian? (P-M2)).

Triassic-Early Jurassic (probable P-T15 to
P-M24).

Permian-Triassic (P-T17 to P-T16). No def-
inite evidence of P-T18.

T.D. Age indeterminate.

ison Bay #1
nifera)

FINAL MICROPALEONTOLOGY REPORT

will find a 1* to 100' faunal distribution
faunal checklists on the South Harrison Bay
conclusions presented in this report are

processing, picking and examination of 351
» generally composited on 30 to 40 foot in-

tervals, 2 conventional core, and 11 sidewall core samples.

Thin sectiens
below 10,150

were prepared on 30 foot ditch intervals
feet. A generalized age summary of the well

is provided belaw.

500-950"

Ganerally bar:
with frequent
is probably e
Tongue of the

AGE:
ENVI
950-2330"*

Eoceponidella
taylocensis,

ten of foraminifera. Coaly cherty sandstone
to abundant volcanic glass shards. This unmit
quivalent lithologically to the Kogosukruk
Prince Creek Fm.
Probable Late Cretaceous (Senonian)
Probable Prince Creaek Fm.
RONMENT: -Nonmarine to Marginal Marine

strombodes, Dorothia smokyensis, Nonionella

——————a

Prasbulimina venusae, Textularia gravenori,

Verneuilinoides fischeri, Trochammina ribstonensis, .

whittingtoni,

Cenosphaera spp., Spongurus spp.. Sethocyrtis

SPP., Archicorys spp., Theocorys spp., Dictyomitra spp.,

D. multicosea

ta, Spongediscus spp., S. cf. renillasformis,

Rhopelodictyum sp., and Spongostaurus sp.

The above assemblage is characteristic of the Senonian
Schrader Bluff Formation. Faunas obtained throughout this

intervel are
upper bathyal

AGE:

indicative of oscillating middle neritic to
(non~turbid) deposition. .

Late Cretacecus (Senonian)
Schrader Bluff Fm.

ENVIRONMENT: Middle Neritic to Upper Bathyel

(non=turbid)
2330-3210'
Gaudryina irenensis, Trochammina rutherfordi, T. ribston-

ensis, Zonodiscus sp. A, Cenosphaere spp., Spongurus spp..,
and Spongodiscus spp. characterize this intervel.

A'top on the “Paper Shale” ("cutinized leaves") was found

at 2880 feet,

This point is probably at the top of or down

in the Shale Wall Member of the Seabee Formation. This
interval is generally dominated by starved basin deposition
as indicated by the high organic content and the lack of
presarved calcareous foraminifera associated with the few
short pulses of open marine radiolarian bursts.

AGE:

ENVI

Late Cr [{< ian to
Turonian)
Seabes F=.

RONMENT: Open Marine (starved basin)

3210-3330"

This fauna contains: Gaudryina canadensis, Trochammina
rainwateri, T. mcmurravensis, T. gatesensis, Veraneuilin-
oides cf. borealis, and Haploghragmoicdes bonanzaensis.
This association appears to be a transitional fauna which
could be either Albian or Cencmanian in age. These strata
probably represent turbid middle to cuter neritic deposi-

tion.

AGE: Early to Late Cretaceous (Albian
to Cenomanian)
Probable Nanushuk Group

ENVIRONMENT: Probable Middle to Outer Neritic
(turbid)

3330-5260"

Raplophragmoides topagorukensis, H. cf. linki, H. gigas,

B. cf. excavata, Ammobaculites fragmentarius, A. wencnahae,
Lenticulina macrodisca, L. erecta, Trochammina umiatensis.
T. mcmurrayensis, Miliammina manitobensis, Psamminopelta
subcircularis, Saccammina lathrami, Cyc¢lammina cf. pacifica,
Globorotalites alaskensis, Praebulimina nanina, Valvulineria
loetterlei, Bathysiphon vitta, Verneuilincides borealis and
2Jitrupa cornu occur in this interval. The above associaticn

3330-5260' {(con't.)

is typical of the Verneuilinoides borealis Faunal Zone and
is Albian age. The environments represanted by these
moderately diverse assemblages were probably of somewhat
turbid middle to outer neritic depths with short pericds
of lesser turbidity.

AGE: Early Crataceous (Albian)
Nanushuk Group

ENVIRONMENT: Middle to Quter Neritic
(fivctuating turbidity)

5260-7270"

A pyritized radiclarian assemblage characterizes these
strata together with rare non-diagnostic agglutinated
foraminifera. Lithocampe cf. sp. N occurs in the bottom
of this interval, but preservation makes the identifica-
tion uncertain. According to Ramsey (1970) this zone of
pyritized rediolaria separates the Verneuilinoides borealis
zone from the Gaudryina tailleuri zone, and is probably
Aptien to early Albian in age. Due to tha preservation of
this fauna, all that can be said about the environment of
deposition is that it was marine and cpen to oceanic currents.
It was recently brought to cur attention that these strata
may repreeent deep marine {below compensation depth) basal
slope deposits. This is certsinly a poesibility since cal-
carecus foraminifera are very scarCe in this interval and
could represent caved specimens when they do occur.

AGE: Early Cretaceous (Aptian to
Early Albian)
Torck Fa. or Fortress Mountain Pm,

ENVIRONMENT: Open Marine (possibly lower Bathyal
to Abyssal

7270-7360"

Occurrences of Gaudryina tailleuri, Haplophragmoides canui,
Recurvoides turbinatus, Ammobaculites alaskensis, Lanticu-
lina audax, L. guenstedti, Textularia areoplecta, Trocham-
mina instowenais, and T. topagorukensis indicate that these
strata are probably pre-Tithonian age. The lack of some of
the Oxfordian forms found in the underlying intarvel suggest
thet this assemblage could be as young as Kimmeridgian in
age. Thess strata were probably depoeited in ocuter neritic
to bathyal water depths.

AGE: Late Jurassic (Oxfordian to
Kimmeridgian)
Kingak Pm.

ENVIRONMENT: Outec Neritic to Bathyal

7360-8230"'

Marginuline radiata, prima, Trochammina canningensis,

T. instowansis, T. sp. (sml., high spired), Involutine
aspers, Lenticulina audax, L. prima, Ammobaculites alasken-
sis, A. barrowensis, Marginulinopsis phragmites, Saracenar:a
topagorukensis, Haplophragmoides canui, H. barrowensis,
vaginulina sherborni, and Astacolus pediacus occur through-
cut these strata. Based on occurrences in nearby wells,
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the above fauna would indicate an early Late Jurassic age.
Also, the occurrance of Saracenaria topagoruksnsis would
suggest the same agae. The abundant and diverse faunas of
this intervel probably represent an outer naritic to upper
bathyal environment of deposition associated with fluctuat-
ing amounts of turbidity.

AGE: Late Jurassic (Oxfordian)
Eingak Fm.

ENVIRONMENT: Outer Naritic to Uppar Bathyal

.8230-8970"

Ammobaculites vetusta, A. alaskensis, Bathysiphon anomalo-
coelia, Trochamminoides spp., T. cf. proteus, Gaudryina
dyscrita, Astacolus dubjus, Trochammina contornata and common
to abundant pyritized radiolaria of tha ganara Cyrtocapsa,
Stichomitra, Canosphaera, Lithocampe, Sgongodiscus, and
Dictyomitra occur in these strata. Alsc diagnostic of this
unit is a burst of Tasmanitas spp. which appears to be
characteristic in this area. Thase strata ars Early to
Middle Jurassic in aga. They probably raprasant daposition
in middle neritio to upper bathyal depths characterized by
fluctuating turbidity. A sandstone occurs at the base of
this unit which may be an equivalent to the Sag River Sand-

stone.
AGE: Early to Middle Jurassic
‘Kingak Fm.
ENVIRONMENT: Middlas Neritic to Upper Bathyal
8970-9360"

Ammobaculices sthenarus, Astacolus connudatus, Tolypammina
glareosa, Nodosaria larina, N. shublikensis, Lingulina
borealis, Pssudoglandulina simpsonansis, P. densa, and
Monotis fragments among othars, occur throughout thasa

beds. The Triaesic age of thase strata is firmly sstablished
on the basis of the above fauna. The Triassic in this well,
as in the East Tashekpuk #1 wall, appears to be fairly con-
tinuously marine. These faunas reprssant fluctuating inner
to outsr neritic open marine ceonditions.

AGE: Triassic
Shublik Fm.

ENVIRONMENT: Inner to Outer Neritic

9360-10,210°

Trochammina sp. (sml., thin), Ammodiscus sp. P, Ammobacu-
lites cf. vestusta, A. c¢f. barrowsnsis, A. sp. (sml., thin),
and Trochamminoidas spp., togather with rare to common radio=-
laria, mark this interval. This assemblaga would appear o
represent turbid inner to middle shelf dasposition. Two
samplas at thes bottom of this unit (10,150-10,220') contain
a heavily glauconitic sandstone suggestive of tha Echooka
Member of the Sadlercchit Formation.

AGE: Parmo-Triassic
Sadlerochit Fm.

ENVIRONMENT: Inner to Middles Neritic (turbid)

Generally throughout ths area westward of the Prudhoe Bay
State #1 well, the Lisburne Group can be divided into three
lithologic units:

1. Upper Limestone Unit
2. Dolomite Unit
3. Lower Limy Unit

The Upper Limestone Unit is 1,080+ feet thick in this waell,
and it would appear to be unconformable at its upper boun-
dazy.

Strata betwaan 10,210 feet and about 10,720 feet contain
Palaotextularia ss. (?), rare Biseriella spp., rare Eoshu-
bertalla spp., and frequent Stylocodium sp. Thase rocks
conspicuously lack occurrances of Astaroarchaediscus spp.,
Necarchaediscus spp., and Archaediscus spp. Thase rocks
are cartainly no older than Zone 21, but could be as young
as Zone 22 (ses Mamet, 1971, pages 203 and 204)*. These
strata probably corrslate in part with strata betwaen 9655
feet and 9930 feet in the East Teshekpuk #1 well.
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10,210-11,290' T.D. (con't.)

Bursts of Eoshubsrtalla yukonansis, Pssudostaffella sp.,
and Pssudoendothyra britishensis together with occurrances
of Necarchaediscus spp., Asteroarchaediscus spp., Archae-
discus spp., and frequent Stylocodium sp. indicata that the
strata between about 10,720 feet and 11,290 fsat (total
depth) are Zone 21 in age. The following are possible cor-
ralative horizons with the East Teshsakpuk Laks #l wall:

8. Harrison Bay #1 E. Teshekpuk Lake #1

10,720° 9,930
lo,870° 10,020’
11,170 10,140

Thesa strata for the most part represant a carbonate plat-
form suits. Strata balow 10,870 feat represent open shelf
shales and cher:y limestones, and platform edga oolitic and
algal "bank” packstonas and grainstones. Strata above
10,870 feat probably reprasant packstones, wackastones, and
lime mudstonas of tha rastricted shelf and lagoonal environ-
ments.

AGE: Middle Pannsylvanian or younger

Lisburne Group (Wahoo Lmst.)
ENVIRONMENT: Nsritic (shelf)

*Mamet, B. L. & Ross, C. A., 1971, in Bambar & Weterhouse,
“Carboniferous and Permian Stratigraphy and Palesontol-
ogy, Northarn Yukon Tarritory, Canada®; Bull. of Can.
Patr., Gaol., vol. 19, no. 1, pp. 196-20S.



Ikpikpuk #1
(Palynology)

PALINOLOGY REZORT

A tocal of 313 samples wera processed and analyzed from the
subject well. The total consists of 122 core samplas, 33
sidewall cores, and 138 ditch samples composited for the
most part into 90' intervals. The total saction examined
rangas from 100 feet to 14,210 feat total depth.

Included with this raport are Figures 1 and 2 which illus-
trate the distribution of palynomorphs for ditch and side-
wall cores, and conventional core samples, respectively.
A summary of the findings is given balow.

100-550"

Undifferentiated bisaccates (F-A), Camarozonosporites insig=
_nas (R}, Cicatricosisporites annulatus (R), C. hallei (R),
Cyathidices minor (R-A), Foraminisporis wonthaygiensie (R),
Glaicheniidites senonicus (R-C), Lycopodiumsporites spp-
{R), Neoraistrickia truncata (R}, Ornamentifera echinata
{R), Osmundacidites app. (R-A), Stareisporites spp. (R},
Taxodiaceae (R}, Trilobosporites parverulentus (R), Triporo-

e

lates radiatus (R}.

Callaiosphaeridium asymmetricum (R), Canningia colliveri
(R), Chatangiella magna (R}, Chlamydophorells nyei (R), Coxo-
nifera oceanica (R), Cyclonephelium vanaophorum {(R), ExQ-
chosphaeridium bifidum (R), Hystrichodinjum pulchum (R), H.
voigti (R), Hystrichosphaeridium cooksonae (R), Isabelidin-
ium cooksoniae (R), Kleithriasphaeridium eoinodes (R),
Odontochitina costata (R), O. operculata (R}, Oligosphaeri-
dium enthophorum (R), O. complax (R}, O. pulcherrimum (R),
Pal hystrichoph infusorioides (R), Palaeoperidinium
cretaceum (R), Spinifarite cingulatua (R}, S. ramoeus (R-F),
Xenascus ceratioides (R), Xiphophoridium alatum (R).

AGE: Lata Crataceous, Cenomanian (P-M16)
ENVIRONMENT: Marine

The intarval above contains several taxa restricted to the
Late Cretacecus, e.9., Chatangiella magna, Isabelidinium

cooksoniae, Cdontochitina costata, and Palaeohystrichophora
infusorioides. The base is defined by the first appaaranca
of Luxadinium propatulum which is considered to be Late
Albian in age.

$50-3440"

Araucariacites australis {(R), undifferentiated bisaccatas
{R=A}, Cerebro le 3 mesgzoicus (R), Cicatricosisporites
hallei (R), Concavissimisporites spp. (R), Cyathiditee minog
(R}, Distaltriangulisporites spp. (R), Gleicheniidites
senonicus (R), Osmundacidites spp. (R),

Punctatosporites b us (R), Trilcbosporitee apiverruca-
tus (R}, T. craasus (R), Vitreisporites palljdus (R).

Aptaa polymorpha (R), Aptecdinium reticulatum (R), Canningia
colliveri (R), Chlamydophorelia nyei (R}, Cleistosphaeridium
polypes (R}, Cribroperidinium edwardsi (R}, Cyclonephelium
distinctum (R-P), Endoscrinium campanula (R}, Exochosphaeri-
dium cf. £. scitulum (R), Gardodinium trabeculosum (R),

Genus °“W" (R), Gonyaulacysta cretaceum (R)., G. tenuiceras (R),
Kleithriaephaeridium simplioispinum (R), Luxadinium propatu-
lum (R), Odontochitina operculata (R), Qligoephearidium com-
plax (R), O. complex (thick wall) (R), Palaeoperidinium crata-
ceum (R-P), Pareodinia ceretophora (R). Pseudocaratium regium
(R), B. cf. P. turneri (R}, Spinidinium vestitum (R), $pini-
ferites ramosua (R), Trichodinium spinosum (R).

AGE: Early Cretaceous, Middle to Lata
Albian (P-M17)
ENVIRONMENT: Marine

This unit is defined by the firsc occurrence of Luxadinium
propatulum and the last cccurrence of Genus "W", both of
which are regtricted to sediments of Middle to Late Albian
age. It also contains ?Epelidosphasrida spinosa and Spini-
diniym vestitum which are commonly known from Middle Albian
and younger sadiments. Taxa from this interval that are
known from Albian and older sediments are the following:
Gardodinium trabeculosum, Gonyaulacysta cretacea, Pareodinia
geracophora, Trilobasporites apiverrucatus, T. grassus, and
Vitreisporitas pallidus.

3440-7350"

Araucariacites australis (R), undiff iated bi t
(R-A), Callialasporites dampiari (R), Camarozonosporitas
insignis (R), Cicatricosisporites australiensis (R), C.
hallei (R), Cirratriradites tatar (R), Classopollis cY.u-
soides (R}, Cyathiditas “.'i"_°_" {R), Densoisparites mic:;r-u-
qulatus (R), Exasipollenites tumulus (R), Gleicheniidites
senonicus (R), Lycopodi porites spp. (R), Osmundacidites

spp. (R), Taxocdeaceae (R).

Aptea polymorpha (R), Canninyia colliveri (R), C. hirtella
{R), Cribroparidinium edwardsi (R), Cyclonephalium compae—cun
(R), C. distinctum (R}, Endoceratium ludbrooki (R), Gardo-
dinium trabeculosum (R), Muderongia tetracantha (R), Odonto-
chitina cperculata (R}, Oligosphaeridium complex (R), O.
complex (thick wall) (R), Palaeoperidinium cretaceum (R),
Pareodinia ceratophora (R), Prionodinium alaskense (R, re-~
workad?) .

AGE: Early Crataceous, Aptian to Early
Albian (P-M13)
ENVIRONMENT: Marine to Marginal Marinas

This unit is defined at the top by the base of Ganus “W" as
mentioned 1n the preceading interval, and at the base by

the firsc appearance of Neocomian fossils. Callialasoorizes
dampieri which tops within this interval may be of signifi-
cance since it is commonly believed to occur only in sedi-
ments of Middle Albian and older ages. Newly accurring d:na-
flagellates in this unit are rare and insignificant.
7380-7450"

Axeucariacites australis (R), undifferentiated bisaccates
{(R~A), Callialasporites dampiari (R), Cyathidites minor (R),
Poraminisporis dailyi (R), Schizosporis parvus (R).

Canningia asper (R}, C. hirtella (R), Cleistosphaaridium
ancoriferum (R}, C. spp. (R-A), Gardodinium trabeculosum
{R-A), Gonyaulacysta cretacez (R), G. hyalodermopsis (R),
Hystrichosphaeridium recurvatum (R), Lithodinia spp. (R),
Muderongia simplex (R), Odontochitina opérculata (R-A}, Oligo-
sphaeridium complex (R-A), O. complex (thick wall) (R-A), Q.
totum (R), Pareodinia ceratophora (R}, Palaecperidinjum cre~
taceum (R-A), Spiniferitas spp. (R}, Tanyosphaeridium bole-
tua (R), T. variecalamum (R-C).

AGE: N lan (P-M19)

ENVIRONMENT :

Ea rly Creat ,
Marine

This interval is best recognized in Core #5 (7360-7377')
which contains a divarse assemblage of dinoflagellata cyets.
Tanyosphaeridium bolatum which occurs here is restricted to
the Neocomian along with common tc abundant occurrencas of
Oligosphaaridium complax, Q. gomplex (thick wall), Gardedin-
ium trabeculosum, Hystrichosphaeridium recurvatum, and

Tanyoephaaridium variecalamum which are typicel of the Neo-
comian.

Prionodinium alaskanse which occurs in the sidewall cors at
7142 feat may mark the tcp of the Neccomian section. How-
evar, no othar data substantiates this until 7360 feet as

reported above. Thie fossil was also found reworked in Core
#2 (3784-3812.7'), but not in place in the Neocomian intar-
val. It is, therefora, interpreted to ba erratic in distri-

bution for this well.

7480-7840"

A iacitea auatralis (R), undiffarentiated bisaccates (A),
Callialasporitas dampieri (R), Carebropollenites masozoicus
(R}, Cicatricosisporites angicanalis (R}, C. australiensis
(R), Concavissimisporitas spp. (R). Coronatisporitas valdensis
(R}, Cyathidicas minor (R), Gleicheniidites senonicus (R},
Laptolapidites tenuis (R), Piloeisporites trichopapillosus (R},
Tril ites hannonicus (R), Vitraisporitas pallidus (R},
Canningia hirtella (R}, Cleistosphaeridium spp. (R}, Cyclone-
phelium distinctum (R), Oingedinium cerviculum (R), Ende-
scrinium campanula (R=F), Gonyaulacysta cratacea (R), G.
jurassica (R}, G. tanuicarss (R), Oligosphaeridium anthophorum
{R), O. complex (R-A), O. complex (thick wall) (R-F), Parso~
dinia ceratophora (R), P. dasyforma (R-A), Scriniodinium
crystallinum (R).

ian (P~M20)

AGE:
ENVIRONMENT:

Early Crat B
Marine
Recognition of this intarval is based on the presenca of the
Early Neocomian index fossil Pareodinia dasyforma, and the

abundance of Oligosphasr:dium complex which is confined to
rocks of Cretaceous age. Thase taxa are present both in the




7480~7840' {con't.)
ditch samples and 1n Core #6 (7491-7501’). The spore taxa

Cicatricosisporites aangicanalis, Leptolepidites tenuis, and
Trilobosporites hannonicus are a2lso typical for the early
Neocomian.

7840-8290"

Undifferentiated bisaccates {A), Cerebropollenites mesozoicus
(R}, Cingulatisporites reticingulus (R), Classopollis clas-
scides (R), Cyachidites minor (R, Deltoidospora juncta (%),
Exesipollenites tumulus (R), Gleicheniiditas sencaicus (R),
Januasporites tumulosus (R}, Plicatella abaca (R), Tzrilobo-
sporites bernissartensis (R), T. canadensis (R}.

Canningia hirtella (R}, Claistosphaaridium ancoriferum (R),
C. spp. (R), Cribroperidinium edwardsi (R), Ctenidodinium
—;anncun (R), Cyclonaphelium distinctum (R), Endoscrinium
campanula (R), Gardodinium trab losum (R), Gonyaulacysta
cretacea (R}, Odontochitina operculata (R-F), Oligosphaeri-
dium complex (F-A), Q. complex (thick wall} (R=F), Pareodinia
borealis (R)., P. ceratophora (R}, P. dasyforma (R-F), Sir-
miodinium groasi (R), Systematophora sp. B (R}, Tenua :_i.ﬂ_x}_:i
(R), Tubotubarella apatela (R-F).

AGE: Late Jurassic,
Kimmeridgian to Tithonian (P~M21)

ENVIRONMENT: Marine

The Late Jurassic is recognized here by Ctenidodinium
panneum, Tenua rioult:, and Tubotuberalla apateila.

Significant spore taxa occurring here are Janussporites

gumulosus, Plicatella abaca, Trjlobosporites barnissarten—
sis and T. canadensis.

Occurrences of the following taxa are now considered to be
“uphole® contamination: Cribroparidinium edwardsi, Gardo—-
dieium trabeculosum, Odontochitina operculata, Oligosohaer=
idium complex and C. complex (thick wall).

8290-9100°

Araucariacites australis (f), undifferenctiated bisaccates
{R-A) , Krasuselisporites sp. (R}, Taxcdiaceae (R), Tigri-
sporites reticulatus (R}.

Cleistosphaeridium spp. (R~F), Ellipseidictyum cinctum (R),
End inium galeritum (R}, E, luridum (R), Gonyaulacysta
cladophora (R-F), Leptodinium cf. L. eumorphum (R), L. sub-
_l:x_]._._ (R), Nannoceratopsis gracilis (R), M. pellucida (R-F),
Pareodinia ceratophora (R}, P. dasyforma (R}, P. Qmmingtonen=-
_sis (R), Scriniocassis dictyota (R). Scrinicdinium crystal-
linum (R), Tenua rioulti (R), Tubotuberella apatala (R},
wanea sp. (R).

AGE: Late Jurassic, Oxfordian (P-M22)
ENVIRONMENT: Marine

Important taxa for the Oxfordian interval are the following:
Endoscrinrum galeritym, E. luridum,

Gonyaulacysta cladophora, Nannoceratopsis gracilis, N.
pellucida, Scriniocassis dictyota, and Wanea sp.

9100-9730"

Undifferentiated bisaccates (R-A).

Ctenidodinium ornatum {R), Endoscrinium galeritum (R), _Gin-
yaulacysta cladophora (R}, Naanoceratopsis gracilis (R-F),
ll_. pellucida (R=C), M. senex (R}, Pareodina dasyforma (R-F).
Scriniodinium crystallinum (R).

AGE: Early to Middle Jurassic (P-M23)
ENVIRONMENT: Marine

Early to Middle Jurassic is hars recognized by the reappear-

ance of Nannoceratoosis spp.. especially N. gracilis and N.
ssnex.

8730-10,740"
Undifferentiated bisaccates (R-A).
AGE: Indaterminate

ENVIRONMENT: Indeterminate

Taxa from this interval are mostly rare and scattered in
distribution. Many are apparently {rom “uphola" contamina-
tion.

10,740-11,830°
Aculeisporites sp. {R), Anaplanisporites stipulatus (R),

Apiculatisporis lanjouwii (R}, A. spp. (R-F), Aratrispoc-
ites sp. (R-F), undifferentiated bisaccates (R-C), Daelzoi-
dospora spp. (R}, Densosporites spp. (R), Dictyotriletas
sp. (R), Dulhuntyspora minuta (R}, Endosporites sp. (R),
Krasuselisporites spp. (R-F}, Lycospora spp. (R), Punctati-
sporites sp. (R-C), aicciitg;:titn sp. (R), Striatites
richteri (R-A), Taeniaasporites spp. (R-F), Tsugaepollen-
itas jonkeri (R), undifferentiated verrucate spores (R-A),
Vitreisporites pallidus (R), vittatina sp. (R).

AGE: Permian to Triassic, undifferentiated
ENVIRONMENT: Nonmarine to Marginal Marine

Occurrences of Kraeuselisporites spp., Aratrispocites sp.,
Anaplanisporites stipulatus, and Taeniaesvorites spp. near
the top of this unit and in Core #9 (10,815-10,842°) sug-
gast a Triassic age. The presence of Vittatina sp. at the
base indicates Parmian. HNo taxa betwaeen thase two poLnts
suggest an age more specific than Permian to Triassic.

11,830-13,020"

Anaplanisporites stipulatus {R}, Aratrisporites sp. (R},
Apiculatispozis spp. (R), undifferentiated bisaccates (R-F),
Densosporites spp. (R}, Endosporites sp. (R), Klausipollen-
_i_s__s_{ staplini (R), Kraeuselisporites ;pp. (R}, ?Lundbladi-
spora sp. (R), Lycospora spp. (R), Punctatisporitaes spp. (R),

Striatitaes richteri (R), Taeniaasporitae spp. (R}, undif-
ferentiated verrucate sporaes.

AGE: Indeterminate
ENVIRONMENT: Indaterminate

The taxa found in this interval remain similar to those in
the preceeding Permian to Triassic section, with the addition
of no significant new forms. The age herae is lef% indetar-
minate in order to accomodate the FPoraminifera evidence which
indicates Pennsylvanian at 11,830 feet.

13,020-13,380°
Apiculatisporis spp. (R), undifferentiatad bisaccatas (R),
Calamospora (R}, Cirratriradites (R}, Densosporitas spp.
(R}, Endosporites sp. (R}, Florinites sp. (R), Lycospora
spp. (F-C), Potoniesporites (R}, Punctatisporites (R),
Schopfipollenites sp. (R).

AGE: Pennsylvanian (P-T19)

ENVIRONMENT: MNonmarina to Marginal Marine

Based on the frequent to common occurcences of Lvcosgora sp.
the persistent distribution of Punctatisporites spp.. and the

presence of Florinites sp., Potoniesporites sp., and Schopfi-
pollenitas 3p., this interval can be dated as Paennsylvanian

in age.

13,380-14,210°
Undifferentiated bisaccates (R}, Endosporitee sp. (R), Lvco-
spora spp. (R=C), Punctatisporites (R-C), Pustulatisporites
sp. (R}, Raistrickia sp. (R}, Reticulatisporites sp. (R),
Spinozonotrilates sp. (R).
AGE: Carbonifercus undifferentiated
ENVIRONMENT: Nonmarine to Marginal Marine

None of the taxa restricted to the Pannsyivanian remain per-
sistent through this unit. More genaralized species such
as Endosporites sp., Lycospora spp., Punctatisporites spp.,
and Raistrickia sp. do remain howaver, and the interval is,
therafore, dated as Carbonifercus undifferentiated.

-47~



ADDENDUM TO PALYNOLOGY REPORT

Twenty-three (23) samples were processed and analyzed for
palynological age determinations. The total consisted of

15 ditch and 8 core samples taken from the interval 14,210
feet to the total depth of 15,480 feet. This report is an
addendum to the original report which covered the section
above 14,210 feet, the dapth where the well had been sus-
pended at the end of the 13738-73 drilling season. The adden-
dum covers the naw section penetrated during the 1979-80

season,

A distribution chart displaying the occurrences of palynomorph
taxa is inoluded with this addendum.

Summary of Results

The palynomorphs recovered are not very distinctive forms and
provide evidence for only an undifferentiated Carboniferous
age assignment. Generally, the section of carbonates and red
clastics above 15,200 feet yielded highly degraded organic

matter and poorly p ved paly hs. Below 15,200
feat, where scme gray-colored clastics appear, the spore
abundance increases and their preservation is graatly im-

proved.

The presence of scolecodonts between 14,390 feat and 14,840
feet is indicative of marginal marine conditions for that

part of the section.

Ikpikpuk #1
(Foraminifera)

FORAMINIFERA REPORT

The following micropaleontological report is based on the
examination and checklisting of 378 washed ditch samples.

99 thin sectioned ditch samples, 32 washed sidewall cores,
109 washed conventional core samples and 13 thin sectioned
conventional core samples covering the interval 100 to
14,210 feet (suspended drilling depth). Thin sections

were prepared on all samples below 11,290 feet. Five check=-
lists and a faunal distribution log are enclosed for your

caonvenience.

Standard techniques were employed in processing the macerial.
All samples were boiled in Quaternary-0 and washed over 20
and 200 mesh screens.

Frequency symbols used in this report correspond to the
following numerical values: R = rare (1-5); F = frequent
(6-32); C = common (33-99), A = abundant (100-199); and

PL = flood (200+).
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100-160°*

This very thin interval is considered to be Late Cretacecus
(Cenomanian) based on occurrences of Trochammina cf. gpib-
stonensis, 2onodiscus B and Archaicorys sp.

AGE: Late Cretaceous
Cenomanian (F-3)

ENVIRONMENT: Probable Neritic

160-740"
Fauna from this interval is so scarce it 1s impossible to
tell whether we are dealing with Albian or Cenomanian strata.
AGE: Early to Late Cretacecus
Albian to Cenomanian (F-8 to F-3)
ENVIRONMENT: Nonmarine to Marginsl Marine

740-3485"

Ammobaculites wenonahae, A. fragmentarius, Glomospirella
gaultina, Eurycheilostoma grandstandensis, E. robinsonae,
Haplophragmoides topagogukensis, H. cf. excavatus. H. gigas,
Saccammina lathrami. Lenticulina macrodisca., Globulina
exserta, Verneuilinoides borealis, Gavelinella stictata.
Marginulinopsis jonesy, Hippocrepina barksdalei, Miliammina
manitobensis, M. awunensis, Valvulineria lostterlei, and
Bathysiphon vitta among others, characterize these strata.
The above association is typical of the Verneuilinoides
borealis faunal zone and is Middle to Late Albian age (F~9).
The environments represented by these assemblages were

probaply marginal marine to inner neritic betwaen 740 feet
and 2300 feet, and inner to middle neritic below 2300 feet.
AGE: Early Cretaceous
Middle to Late Albian (F-9)
ENVIRONMENT: Marginal Marine to Middle Neritic

3485-5180"

Based on co-occurrences of Gaudryina nanushukensis, Reophax
troyeri, Gaudryina cf. tailleuri, Saracenaria dutroi, §.
crollope:i, and frequent pyritized radiolaria, this interval
is believed to represent Late Aptian to Early Alb:ian (F-10)
age. A middle to outer neritic depositional environment

15 suggested for these strata.

AGE: Early Cretacecus
Late Aptian to Early Albian (F-10)

ENVIRONMENT: Middle to Outer Neritic

$180~7240'

A pyritized radiolarian fauna characterizes thase strata
together with rare to frequent occurrences of agglutinated
and calcareous Foraminifera. Pyritized radiolaria of the
following genera occur: Cenosphsera spp., Spongodiscus spp.
and Lithocampe spp. This zonule is not as well developed in
this well as it 1s in some Of the other wells. Lithocampe
N tops near the base of this unit at 7120 feet. Accorxding
t> Ramsey {1970) this zone of pyritized radiolaria
separates the Verneuilinolides borealis Zone from the Gau-
dryina tailleur: Zone and 13 probably Aptian to farly Albian
in age. We feel that it 1s probably Aptian in age, but aur
data is tentative at this time and the unit may indeed be
time transgressive. Due to the preservation of this fauna,
all that can be said adbout the environment of deposition is
that it was marine and open to oCeanic currents.

AGE: Early Cratacecus

Aptian (F-11)
ENVIRONMENT: Open Marine

7240-7420"

Occurrences of Gaudryina tailleuri, G. milleri, Bathysiphon
scintillata, arenaceous spp. (large, coarse), Trochammina
squamata, Pseudobolivins sp., Haplophragmoides duoflacis,

H. inflatigrandis, and Conorboides cf. hofkeri indicate a
Neocomian (F-12 to F-13) age for these strata. Frequent

to abundant rounded frosted quartz floaters also dominate
this interval. The moderate abundance and divarsity of this
assemblage suggests a relatively cturbid middle to outer
neritic depositional eavironment.

AGE: Early Cretaceous
Neccomian (F-12 to F-1i3)

ENVIRONMENT: Middle to Outer Neritic
(relataively turbid)



7420-7480"

A sandatone lithology characterizes this thin interval,
therefore rare older toraminiferal occurrences are suspact
of reworking and younger forms are suspected of caving
from the overlying interval. There were no cores taken
from this interval. In order to be objective this inter-
val will be considered of indeterminate age at this time,
It could be as young as the overlying interval or as old
as the underlying interval.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

1480~7630"

Based on occurrences of Gaudryina milleri, G. dyscrita,
Trochammina instowensis, T. canningensis, T. sablei, Haplo-
phragmoides canui, H. barrowensis, Bathysiphon anomalo-
coelia, Ammobaculites alaskensis, Boguttulina liasica, Len-
ticulina audax, Conorboides hofkeri, Marginulinopsis
phragmites and Textularia areoplecta this interval could be
as old as Titbonian or as young as Valanginian. Core 6
taken from this interval contains a similar assemblage. An
outar neritic to bathyal paleodepth is suggested for these
strata.

AGE: Lata Jurassic to Early Cretacecus
Tithonian to Valaginian (F-13 to P=-15)

ENVIRONMENT: QCuter Neritic to Bathyal

7690-8190"

Ammobaculites alaskensis, arenaceous spp. (large, coarse),
Bathysiphon anomalocoelia, Haplophragmoides canui, H. barrow-
ensis, Lenticulina audax, Recurvoides turbinatus, Trochammina
ganningensis, T. instowensis. T. rostovzevi, T. kosyrevae,

T. sp. (small, high-spired), T. sablei, T. topagorukensas,
Gaudryina leffingwelli, G. topagorukensis, G. millery and
Frondicularia lustrata, indicate that these strata are
probably pre-Tithonian in age. A Tithonian age, however,
cannot be entirely ruled out. An outer neritic to bathyal
depoaitional environment similar ta the overlying interval

is suggqested.

AGE: Late Jurassic
Kismeridgian to Tithonian
(F=15 to F-16}

ENVIRONMENT: Outer Neritic to Bathyal

8190-9180°

Ovarlapping occurrences of Marginulinopsis phragmites, Tro-
chammina sp. (small, high-spired), . instowensis, T. saklei,
T. kamaensis, Glomospira pattoni., Gaudryina milleri, Sara-
Senaria cf. gxfordiana, Lentigulina guenstedti, L. wigniow-
skii. Arengturrispirillina intermedia, QOpthalmidium saskat-
chewansnsis, Astacolus cf. dubius, Ammobaculites vatusta,
Mmmodiscus cheradospirus, Reophax liasica., R. metensis, and
Eoguttulina metensis, among others, indicate an Oxfordian
{P~16) age. Tha abundant and diverse assemblages assoclated
with these strata suggest an outer neritic to bathyal depo~
3itiocnal environment.

AGE: Late Jurassic
Oxfordian (F-16)

ENVIRONMENT: OQuter Neritic to Bsthyal
(clear water)

9180-9600"

These strata are considered Early to Middle Jurassic age
based on occurrences Of Ammobaculites vetusta, Triplasia
sp., Astacolus dubius, Lenticulina cf. faveolata, Paleopoly-
morphina vagina, Nodosacia mitis, N. radiata, Reophax densa.
and common to abundant pyritized radiolaria of che genara
Cenosphaera spp., Dictyomitra spp., Spongodiscus spp..
Lithocampe spp.., Cyrtocapsa? sp.. Crucella sp., Rhopalastrum
sp., and Patulibracchium sp. The abundance of radiolaria
suggests open marine conditions. The depositional environ-
ment for these rocks was probably middle neritic to as deep
as upper bathyal.

AGE: Early to Middle Jurassic
{F-17 to F-189)

ENVIRONMENT: Probable Middle Nericic to
Upper Bathyal (open marine)

9600-10,11Q°'SW

It was necessary to spread the age of thiid 1nterval since

i1t contains a mixed assemblage. A fauna similar to the over-
lying interval cccurs herein, along with possibly reworked
Triassic (F~19) forms. Rare occurrences of

Astacolus connudatus, Trochammina =f. helicta and Nodosaria
cf. shublikensis suggest a Triassic (F-~19) age, but the in-
terval is lacking a complete F~l9 assemblaqe. These strata

probably represent inner to middle neritic deposition.
AGE: Triassic to Early Jurassic
(F~18 to F~19)
ENVIRONMENT: Probable Inner to Middla Neritic

0,110SW-10,390°

Astacolus connudatus, Nodogsaria shublikensis, N. larina,
Frondicular:a acmaea, Vaginulinopsis acrulus, Lingulina
borealis, L. alaskensis, Pseudoglandulina simpsonensis, P.

lata, spirtlline cf. gurgitara, Trochammina helicta, T.
contornata, and Monatis/Halobia fragments occur throughout

these beds. These faunas appear toO represent open marine
middle to auter neritic conditions. A distinctive dark
brown to black calcareous pebbiy sandstone similar to that
described by Tappan (1951, pp. 5~6) from the basal 25 to
S0 feet of the Shublik Fm. in the Sadlerochit River Region
taps in a sidewall core ac 10,273 feet in this well.
AGE: Triassic
(F~19)

ENVIRONMENT: Middle to Outer Neritic
{open marine)

10,390-10,570"

This i1nterval contains a mixed assemblage of Triassic Shub-
lik Fm. forms and possible Permo~Triassic Sadlerochit Fm.
forms. Rare to fraquent occurrences of Ammodiscus cf. P
suggest a possible P-20 age, but the rest of the fauna and
the lithology still appear similar to the Shublik Fm. The
depositional environment of these strata could be as shallow
as marginal marine or as deep as outer naritic depending on
what :s caved and what is not caved.

AGE: Triassic
(P=19 to F-20}

ENVIRONMENT: Marginal Marine to Outer Neritic

19,570-11,3380"
The upper portion of this unit is barren of Foraminifera
and the top is picked on the basis of a lithologic change.
A poor fauna consisting of Ammobaculites cf. vetusta,
Gaudryina cf. dyscrita, and Ammodiscus B, occurs through
most of the lower portion of this interval. This assemblage
is indicative of Zonule F-20. A possible Kavik shale top
is placed at 11,110 feet. A lithologic change to glauconi-
tic quartzitic sandstone at 11,290 feet suggests that we
are probably in the Permian Echooka Formation at that point.
These strata probably rapresent nonmarine to marginal marine
depasition.

AGE: Parmo~-Triassic

(F-20)
ENVIRONMENT: Nonmarine to Marginal Marine

11,380-14,210"
Generally throughout the North Blope of Alaska, the Lis-
burne Group can be divided into three litheologic units:

1. Upper Limestone Unit
2. Dolomite Unit
3. Lower Limy Unit

The Upper Limastone Unit ls 2100 feet thick in this well.
A lithalogic change to argillacsaous limestone at 11,380
feet 1ndicates that the strata between 11,380 feet and
11,620 feet may be a lithologic equivalent to what some
people wish to call the Joe Creek Limestone. Early Permian
{(A.W.A. F-21) packstones and grsinstones predominate below
11,620 feat. Since the argillaceous limestone lies below
the Early Permian Echooka fm. and is undeclain by Early
Permian (A.W.A. F-21) carbonates .t 1s cansidezred to be
Early Permian in this report. Grai and p

betwaen 11,620 feat and 11,830 faet ars characterized by
nodosariids, cornuspirids, and frequant to common Protono-
dosaria sp. Thase forms indicate that these beds are Early
Permian (A.W.A. F-21). The base of this intarval, and the
top of the underlying Pennsylvanian carbonates is very diffi-
cult to pick since it is based primarily on the lowest
occurrence of Protonodosaria sp. and we are dealing with
ditch samples. A core (C-l1l) from 11,718 feat to 11,713
feer substantiates the presence of Protonodosaria sp. in
this section to at laeast 11,733 feet.




Strata between 11,8)0 feet and about 12,480 feet are cer-
tainly no older than Zone 21 but could easily be as young

as Zone 24 (see Mamet, 1971, pp. 203 and 204)*. A burst

of Eoschubertella yukonensis, Pseudostatfella sp., and
kamaenid algae together with Ooccurrences of Neoarchaediscus
spp., Asteroarchaediscus spp.. and Stylocodium sp. indicate
thet the strata between about 12,480 feet and 12,930 feet

are Zone 21 in age. A Zone 20 call is made at 12,930 fesat
based on a significant reduction in the occurrence of kamaenid
algae.

Basad on the occurrence of section equivalent to the Zone
17-3one 18 Dolomite Unit below this intarval, a lack of Glo-
bavalvulina bulloides., and the occurrence of possible Paleo-

gextularia ss. we suggest that seccion between 13,450 feet
and 13,760 feet may be Zone 18 to 2Zone 19 in age. The Upper
Limestone Unit rspresents the shoaling shelf facies of a
carbonate placform suite.

The Dolomite Unit is placed between 13,760 feet and 14,000
feer based on lithologic change to jray microcrystalline
doiomite. This unit 18 poorly fossiliferous. The Dolomite
Unit probably represents a supratidal depositional environ~
ment.

This last unit (the Lower Limy Unit} 1S recognized on the
basis of a lithologic change to packstone, coupled with fre~
quent to common occurrences of coral wall debris. It pro-
bably cepresants a Zone l§ or older age.

AGE: Late Misgsissippian to Early Permian

ENVIRONMENT: Supratidal to Shoaling Shelf
{Carbonate Platform Suite)

*Mamet, B. L., and Ross, C. A., 1971, in Ramber s Watarhouse,
“Carboniferouz and Permian Stratigraphy and Paleontology,
Northern Yukor Territory, Canada“; Bull. of Can. Petr.
Geol., vol. 19, no. 1, pp. 196-20%.
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ADOENDUM TO FORAMINIFERA REPORT

The following micropaleontological report is based on the
examination and checklisting of 44 thin sectioned diech
sapples, and 8 thin sectioned conventional core samples
covering the interval 14,210 to 15,480 feet. Two check-
lists and a faunal distribution log are enclosed for your
convenience.

Standard technijues were eamployed in processing the materaial.
All sampies were boiled in Quaternary-O and washed over 20
and 200 mesh screens.

Prequency symbols used in this report correspond to the
following numerical vaiues: R = rare (1-5); P = frequent
(6=32); C = common (33-99)}: A = abundant {100-199); and FL =
flood (200+).

14,210-14,850°

This interval is similar to the overlying Lasal unit cf the
earlier report and so the top of the Lower Liny Unit lies
at 14,000 feet. Occurrences of Neoarchaediscus incertus,
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Azchaediscus chernoussovens:is, A. krestovnikov:i, Asphaltina
sp., and frequent to common coral wall debris suggest that
these packstones are probably Zone 14 to Zone 16 in age.

These carbonates represent a low energy shoaling shelf an-
vironment.

AGE: Late Mississippian
ENVIRONMENT: Shoaling Shelf (Low Energy Conditions)

14,850-15,480°' T.0.
This unit is picked primarily on the basis of a lithologic
change to red shales and siltstones at 14,850 feet. Faunas
occurring down to at least 15,020 feet, and possibly as
low as 15,200 feet suggest that the strata are still of
Late Mississippian (Zone 1§ to Zone 16} age down to 15,200
feet. The abundance of quartzite and coal below 15,310 fest
is suggestive of the Xekiktuk Pm. Argillitic shale found
in samples below 15,400 feet appears to represent stringers
within the Kekiktuk Fm. quartzites, but in some places the
"Argillite” basement may be no more than an argillitic
shale and tnis possibility should be considered.

AGE: Late Mississippian (14,330-15,200')

Probable Mississippian (15,200-13.480')

ENVIRONMENT: Nonmarine to Inner Neritic
{14,950-~15,200°")
Indeterminate (15.200-15,480'}

FORAMINIFERA REVISIONS:

The intervsl from 7480' to 8190' is modified as follows:
7480 - 8100': Early Cretaceous, Neocomian (F-13 to F-14)

8100’ - 8190': Late Jurassic, Fimmeridgian to Tithonien
(F-15 to F-18)



Inigok #1
(Palynology)

PALYNOLOGY REFORT

Incroduction

A total of 587 samplee were proceesed and examined from
the subject well. The total consisted of 231 ditch, 339
core and 17 sidewell core samplee. The samples covered
the entire well from 110 feet to the total depth of 20,092
feat.

Inciuded in the report ere three (3) charts illustrating
the distribution of palynomorph taxa. One (1) chart

is a compilation of the ditch and sidewall core samples
and two (2) charts make up the distribution from the con-
ventional core samples.

Summa. of Result:
110-560"

Osmundacidites spp. (F-A), Gleicheniidites senonicus (F},
Vitreisporites pallidus (R). Aequitrivadites spinulosus (R).

Chatangiella ditissima (P-C), C. amphiata (C-A), Odonto-
chitina ap lata (P), Palaeoperidinium cretaceum (F-C),
Cyclonephelium distinctum (P-C), Oligospheeridium spp. (R).

AGE: Late Cretaceous,
Santonian-Campanian (P-M14)

ENVIRONMENT: Marine

560-1460"

Spore~pollen assemblage is the same as the above interval,
plus several occurrences of reworked Early Cretaceous and
Triassic forms.

The dinocyst assemblage remains similar to the above in-
terval; however, there is a subtle decresse in the spacies

bund; and consi y of occurrencas.
AGE: Late Cretaceous,
probable ?Turonian-2Coniacian
(P=M15)

ENVIRONMENT: Marine

1460-2360"

Spore-pollan assemblage is eseeantially unchanged, axcept
for a decrease in abundances and the absence of reworked
forms.

Palacoperidinium cretacewm (F-C), Cribroperidinium edwardsa
(R=P), Cyclonephelium membraniphorum (R),

Pseudoceratium cf. P. dettmannae (single).

AGE: Late Cretacecus, Cenomanian
(P-M16)

ENVIRONMENT: Marine

2360-7064'C

Gleicheniidites sencnicus (R~F), Cicatricosisporites spp.
(R} occur of d striated bisaccates
and densosporee.

Odontochitina gperculata {(R-C), Palaeoperidinium cretaceum
(F-A), Batioladinium jaegeri (R-F), Gardodinium trabeculo-
sum (R), Muderongia asymmetrica (R-F), Luxadinium propatu-
E (R), Spinidinium vestitum (R), Pseudoceratium retusum
(R-F), Genus "W" (R).

AGE: Early Cretaceous,
Middle~Late Albian (P=M17)

ENVIRONMENT: Marine

The more diverse Middle-Late Albian assemblage which in~
cludes L. propatuium, S. vestitum, and the undescribed
form Genus "W", is restricted to the interval above 4400
feet. The base of the Middle-Late Albian, however, is
placed at 7064 feet which 13 the lowest occurrence of
Genus "W" in the core samplee. It is possibla that Genus
"W" has an older range than previQusly bel:eved and should
be extended 1n:o the P-M18 zonule.
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3064-9210°

The palynomorph assemblage of this interval is similar to
the above interval except for the absence of the restric-
tive Middle-Late Albian dinocysts.

There is an apparent decrease in dinocyst diversity below
about 8500 feet.

AGE: Early Cretaceous,
Aptian-Early Albian (P-M18)

ENVIRONMENT: Marine-Marginal Marine

9210-9448°C
Claesopollis classoides (F}.

Cyclonephelium distinctuws (F), Odontochitina operculata
(R-F), Oligosphaeridium complex (thick-wall var.)(A},
Dimidiadinium uncinatum (R), Hudomngia ct. M. simplex {R),
20perculodinium spinigerum (R}, Sirmiodinium grossy (R},
Psaligonyaulax apatela (R).

AGE: Early Cretaceous, Neocomian

(P=-M19)
ENVIRONMENT: Marine

9443-3814°SWC

Cicatricosisporites australiense (R}, Classopollis clas-
soides (F=C).

Oligosphaeridium complex (thick-wall var.) (R-A), Pareo-
dinia dasyforma (R-F), Psaligonyaulax apatala (R).

AGE: Early Cretaceous, Neocomian
(P=M20)

ENVIRONMENT: Marine

This interval is marked by the occurrence of $. dasvforma,
which is present in Core #5 at 9448 feet and as low as
9814 feet in a sidewell cora.

9814-12,630"

Indeterminate, poorly preserved spores and spore fragments
(R=A), Claesopollis classoides (R).

AGE: Triassic-Jurassic
ENVIRONMENT: No evidence of merine
The palynomorph assemblage through this interval is very

Peor and lacks any restrictive elements upon which to
base a definitive age.

12,630-14,020'2C
Undifferentiated striate bisaccates (R), Striatites rich-

seri (R), Taeniaeeporites spp. (R), Gnetaceaepollenites
3p. (R-F)

Micrhystridium sp. (single), scolecodont (R}.

AGE: Permian~Triassic
(P~T17 to P=-T16)

ENVIRONMENT: Nonmarine ta Margianal Marinas

This interval contains relatively few palyncmorphs. The
best recoveries are in Core ¢l16 (13,480-13,510'} whach-
Yielded an assemblage most typical of Early Triassic age.

14,020-14 0'2

Undifferentiated striated bisaccates (R, sporadicl, Vitta-
tina sp. (R, sporadic).

AGE: Permian (P-T18)

ENVIRONMENT: Nonmarine
Although this entire interval is designated to be of Per-
mian age, the highest occurrence of Vittatina is az 14,047
feet in Core #13 (14,020-14,065'). The base of this in-
tervel is placed at the depth just above the appearance of

Potoniesporites.

14,250-15 .

Potonieisporites sp. (R), 2Triquitrites spp. (R), ?Reticu-
latisporites polygonalis (single).

AGE: Carboniferqus, Pennzylvanian
(Westphalian?) (P=T19}
ENVIRONMENT: No evidence of mar:ine .



15,203-18,300°
Indeterminate spores and spore fragments, poorly preserved
(R-C) , Endosporites sp. (R, sporadic).

Scolecodont (R, sporadic).
AGE: Undifferentiated Carboniferous
(P-T20)
ENVIRONMENT: Nonmarine?-Marginal Marine

18,300-20,092'T.D.
Densospore (R-C), Lycospora spp. (R-C), Endosporites spp.
(R}, Convolutispora sp. (R, sporadic), Murospora sp. (R,

dic), Rei <f. R. speciosa {single}, Diato-
riletes cervicornutus (single), ?Tripartites sp.
{single, Core #23).

AGE: Carbonifercus; Missisaippian
(P-T21)

ENVIRONMENT: WNonmarine

The presence of Reinschospora and D. gervicornutus in the
lowar part of this interval indicates that the strata be-

low 19,800 feet are Visean in age. The questionable (pocr-
ly preserved) Tripartites in the bottom Cors #23 suggescs
that the well penatrated sediments no older than Mississip-
pian age.

Inigok #1 .
(Foraminifera)

Fo! IFERA RT

The following micropaleontological report is based on

the examination and checklisting of 467 washed ditch
samples, 212 thin sectioned ditch samples, 7 washed side-
wall cores, 2 thin sectioned sidewall cores, 300 waahed
conventional core samples and 43 thin sectigned conven=-
tional core samples coverinc the interval 110 to 20,392
feet. Thin sections were prepared on all samples balow
13,890 feer. Nine checklists and two faunal distribu-
tion logs are enclosed for your conveniende. Five sidewall
cores received after the faunal diseribution logs had
been completed appear in an appendix at the back of this
repore.

Standard techniques were employed in processing the
material. All samples were boiled in Quaternary-O and
washed over 20 and 200 mesh screens.

Frequency symbols used 1n this report correspond to the
following numerical values: R = rare (1-5); F = frequant
(6=32); C » common (33-99); A = abundant (100-199): and
FL = flood (200+).
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110-560°

Based on associated occurrences of Trochammina ribstonen-
sis, T. albertensis, T. whittingtoni, Arenobulimina
torula, Verneuilinoides fischeri, Neobulimina canadensis,
and Dorothia smokyensis these strata are Sanonian (F-5)

in age. An inner to middle neritic paleodepth is suggested
for these rocks.

AGE: Late Cretaceous
Senonian (F-35)

ENVIRONMENT: Inner to Middle Neritic

560-1490"

A diminished fauna similar to the overlying interval occurs
in these rocks. It is impossible to tell whether we are
dealing with poor marine Seabse Fm. or hrad Bluff Fm.,
The age of these strata is probably Turonian to Coniacian
(F~6).

AGE: Late Cretaceous
Turonian to Coniacian (F-6)

ENVIRONMENT: Marginal Marine to Inner Neritic

1490-2090"

The top of this unit is picked on the highest continuous
occurrence of papsr shale. The fauna in the upper half
{sbove 1790') of this interval is gimilar to the overlying
interval, whilc the fauna below 1790 faet contains radio-
ive of a C

laria and Foraminifera ian to Turon-

tan {P=7) age.

AGE: Late Cretacecus
Cenomanian to Turonian (F=7)

ENVIRONMENT: Inner to Middle Neritic
(starved basin)

090-2360"

This thin interval is practically barren of Foraminifera,
and it is imposaible to tall whether it is Albian or Ceno-
manian in age.
AGE: Early to Late Cretacecus
Albian to Cencmanian (F-8)

ENVIRONMENT: Probable Nommarine to Marginal
Marine

2360-3520"
Ammobaculites wenonahae, A. fragmentarius, Glomospirella

gauleana, Eurvcheilostoms grandstandensis, Trochammina
uniatensis, Haplophragmoides topagorukansis, H. cf. excava-
tus, H. linki, Saccamming lathrami, Lengiculina magrodisca,
Ammodiscus rotalarius, Verneuilinoides bore.lis, Gavelin-
ella stictata, Quadrimorphina ruckeras, Marginulinoosis
Jonesi, Oolina apiculaga, M{liasmina manitobensag. Sara-
cenarja trollopei, Psamminopelta bowsheri, and Globoroeal-
ites alaskensis, among others, charaoterize these strata.
The above association 1s typical of the Verneuilinoides
borealis Zone and is Middle to Late Alpbian age (F-9). The
anvironments reprasented by these assemblages were pro-
bably marginal marine to ianer neritic between 2360 feet
and 3000 feet, and inner to middle neritic below 3000 feec.

AGE: EBarly Cretaceous

Middle to Late Albian (F-3)
ENVIRONMENT: Marginal Marine to Middle Nerit:ic

3520-3130"

Based on co~occurrences of Gaudryina nanughukensis, Textu-
laria topagorukensis, Pseudobolivipa rayi, Gawdryina <f.
taillsuri. Saracenaria cf. dutgoi. and Valvulineria loet~
terlej this interval is belisved to rapresent Late Aptian
to Early Albian (F-10) age. A middle to outer neritic de~-
positional snvironment is suggested for these strata.

AGE: Barly Cretaceous

Late Aptian to Early Albian (F-10)
ENVIRONMENT: Middle to Outer Neritic

s130-8310°

A pyritized radiolarian fauna charactarizes these strata
together with rare to frequent occurrsnces of agglutinated
and calcarsous Foraminifara. Pyritized radiolaria of the
following genera occur: Ceposphaera spp., Spongodiscus
spp., Dictyomitra spp.. Stichomatra sp., Archaeodigtyom
sp., and Lithocampe spp. According to Ramsey (1370} thas
zone of pyritized radiolaria separates the Verneuilinoides
borealis Zone from the Gaudryina tailleuri Zone and 1is
probably Aptian to Early Albian in ags. We feel that .c
is probably Aptian in age, but our data :.s tentative at
this time and the unit may indeed be time transgressive.



$130-8310° (con't.

Due to the preservation of this fauna, all that can be said
about the environment of deposition is that it was marine
and open to oceanic currents.

AGE: Early Cretaceous
Aptian (F-11)

ENVIRONMENT: Open Marine

8310-9060°

This unit is assentially barren of fauna. Since Lithocamoe
N tops near the base of it at 8970 feat, it is here con-
sideared to be Aptian (F-1l) age since Lithocampe N has
topped near the base of the F-11 Zonule in most of the
other wells from NPR-A.
AGE: Early Cretaceocus
Probable Aptian (Probable F-11)

ENVIRONMENT: Indeterminate (8310-8970')
Probable Open Marina {8970-9060°)

9060-3660"

Occurrences of Ammodiscus mackenziensis. Quingusloculina
2, Glomosparella arctica, G. subarctica, G. §, Ammobacu-
lats reophacoides, Quadrimorpnina 4, Praebulimina 1, B. 2,
Gaudrvina tailleuri, Bathysiohon scincillata, arenaceous
spp. (large, coarsel, Trochammina ¢f. ganningensis, T. sp.
{small plano-convex)., T. sguamata, Pseudobolivina sp..
Haplophragmoides duoflatis, H. cgroais, H. goodenougrerns:s,
H. inflatigrandis, and Conorboides cf. umiatensis indicate
a Neocomian (F-12 to F-13) age for these strata., Cores 8
and 9 contain a similar assemblage. Frequent to abundant
rounded frosted quartz floaters also dominate this inter-
val. The abundance and diversity of this assemblege suggast
an outer neritic to middle bathyal depositional aenviron-
mant. A sandstone occurs at the base of this interval
{9870-9660') which may be an equivalent to the sandstone
at 7420 to 7430 feet in the Ikpikpuk #1 well.

AGE: Early Cretacecus
Neocomian (F-12 to P-13)

ENVIRONMENT: Outer Neritic to Middle Bathyal

9660-9810"

Based on occurrences of Gaudryina milleri. Marginulinopsis
ggacillissima, M. 7, Nodosaria nane, Saracenaria cf.
oxfordiana, Trochammina cf. sablai, and Glomospira corona

this interval could be as old as Tithonian or as young as
Berriasian. A middle to Outer neritic paleodepth is sug-
gested for these strata.

AGE: Late Jurassic to Barly Cretaceous

Titbonian to Berriasian
{F~14 to F-13)

ENVIRONMENT: Middle to Outer Naritic

3810-11,006'Core
Nodosaria reqularis, ¥. cf. orthostoecha,
Marqinulinopsis phragmites, M. carjasvalensis, Saracenaria
oxfordiana, Ammobaculjtes alaskensis, arenaceous spp. (large,
coarse), Bathysiphon ancmalocoaljia, Hapliophragmoides canui,
8. barrowensgis, Leatjculina audax, L. gyenstedti, Reguc-
voides turbinatus, Tzochammina kumaensis. I. canpingens:s,
T. ingtovensis, T. gostovzevi, T. kosycevas, I. sp. (small,
high-spired), T. sablei, T. topagorukensis, T. gryci. I.
kondaensis, Gaudryina leffingwelli, G. dyscrica, G. topa-
gopukensis, G. millery, and Prondiculazaia lustrata, indicate
that these strate are probably pre-Tithonian in age. A
Tithonian age, howavar, cannot be entirely ruled out. An
outer neritic to bathyal depositional anvironment 1s sug-
gested.

AGE: Late Jurassic

Kimmeridgian to Tithonian
(F=15 co F-16)

ENVIRONMENT: Outer Neritic to Bathyal

Lg‘ong'g;g-;;,gn'

This intervel is considered Oxfordian based on the highest
occurrence of §aracenaria topaqorukensig. The moderately
abundant and diverse assemblages associated with these
strata suggest a middle neritic to upper bathyal deposi-
tional environment.

AGE: Late Jurassic
Oxfordian (P-16)

ENVIRONMENT: Middle Neritic to Upper 2athyal
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11,670-12,210°

Thesa strata are considered Zarly to Middle Jurassic age
based on occurrences of Ammobaculites vetusta, A. cf.
sthenarus, Gaudryina dyscrita, Astacolus dubius, Involu-
tina silicea, Trochammina contornata, and rare to abundant
pyritized radiolaria of the genera Cengsphaera spg., Dic-
tyomitra spp.. Sponqodiscus spp., Stichomitra sp., Litho-
campe spp.., and Cyrtocapsa? sp. The abundance of radio-
laria suggests open marine conditions. The depositional
environmant for these rocks was probably middle naritic to
as deep as upper bathyal. There was no svidence of any
Saqg River Sandstone equivalent in this well.

AGE: Early to Middle Jurassic
{F-17 to F~13)

ENVIRONMENT: Probable Middle Neritic to
Upper Bathyal (open marine)

12,210-12,430°

Astacqlus connudatus, Nodosaria larina, Trochammina hslic-
ta, T. contornata, Lithocampa cf. T. (pyritized), and
Monotis/Halobia fragments occur throughout these beds.
These faunaa appear to rapresent open marine middle neri-
tic conditions. A distinctive dark brown co black calca-
raous pebbly sandstone similar to that described by
Tappan (1951, pp. $-6) from the basal 2% to 50 feet of the
Shublik fm. in the Sadlerochit River Region togps in a
sidewall core at 12,390 feet in this well.

AGE: Triassic
(P-19)

ENVIRONMENT: Middle Neritic (open marine)

12,480-13,890"
A veary poor fauna characterizes thase strata. Based on
the occurrence of Ammodiscus P at 12,504 feet in Core 14
and a lithologic change at 12,480 feet :n the ditch sam-
plea, this interval is Permo-Triasaic (F-20) age. A litho-
logic change to.quartzitic siltstone and sandstone at
13,680 feet suggests that we are probably in the Permian
Echoeka Pormation at that point. These strata probably
represent nonmarine to marginal marine deposition.

AGE: Permo-Triassic

(F=20)
ENVIRONMENT: Nonmarine to Marginal Marine

13,890-16,889"
Generally throughout the North Slope of Alaska, the Lis~
burne Group can be divided into three lithologic units:

1. Upper Limestone Unit
2. Dolomite Un:it
3. Lowar Limy Unit

The Upper Limestonea Unit is 1730 feet thick in this well
{14,010-15,740°). A lithologic change to argill
limestona at 13,890 feet indicates that the strata betwaen
13,890 feet and 14,010 feat may be a lithologic equivalent
to what some people wish to call the Joe Creek Limestons.
Barly Permian .(A.W.A. F-21) packstones and grainstones
predominate below 14,010 Zeet. Since the argillaceous
limestone lies below the Early Permian Echooka fm. and
is underlain by Early Permian (A.W.A. F-2l) carbonatee it
is considered to be Early Parmian in this report. Grain-
and p b 14,010 feat and about 14,150
feet are characterized by pirids, porcellaneaua spp.,
and rare protonodosatia sp. Thease forms indicate that these
beds are Early Permian (A.W.A. P=21). The basa of this
intervel, and the top of the underlying Pennsylvanian car-
bonetes is very difficulet to pick since it is based pri-
marily on the lowest occurrence of ?yotonodosaria sp. and
we are dealing with ditch samples. The base of thes F-2)
Zonule could be as high as 14,150 feet or as low as 14,450
feet.

Strata between 14,450+ feet and about 14,740 feet are cer-
tainly no alder than Zone 21 but could sasily be as young
as Zone 24 (see Mamet, 1971, pp. 203 and 204)*. A burst
of Eoschubertella yukonengis, ?seudostaffella sp., and

kamaenid algee together with occurrences of Neoarchaediscus

spp., Astergarchaediscus spp., and Stylocodium sp. indicate
that the strata between about 14,740 feet and 15,215 feet

*Mamet, B. L., and Ross, C. A,, 1971, in damber & waterhouse,
“Carboniferous and Permian stratiaraphv and naleontaloay,
Northern Yukon Territory, Canada”; Bull. of Can. Petr.
Geol., vol. 19, no. 1, pp. 196-20S.



13,890-16,880' (con't.)

are Zone 21 in age. A Zone 20 call is made at 15,215 feet
based on a noticeable lack of kamaenid algee below this
point,

Based on the occurrence of section equivalent to the Zone
17-Zone 18 Dolomite Unit below this interval, a lack of
Globivalvulina bulloides, and the occurrence of Raleotex-
tulzsia ss. we suggest that section between 15,740

feet and 16,220 feet may be Zone 18 to Zone 19 in age.
The Upper Li Unit P the shoaling shelf
facies of a carbonate platform suite,

The Dolomite Unit is placed between 16,220 feet and 16,490
feet based on a lithologic change to dark gray (oil stained?)
microcrystalline dolemite. This unit ie poorly fossilifer-
ous. The Dolomite Unit probably represents a supratidal
depositional environment.

This last unit (the Lower Limy Unit) is recognized on the
basis of a lithologic change to packstone, coupled with fre=-
quent occurrences of coral wall debris. It probably re-
presenta a Zone l6 age.

AGE: Late Mississippian to Early Permian

ENVIRONMENT: Supratidal to Shoaling Shelf
{Carbonate Platform Suite)

16,880-19,210"

This interval is characterized by interbedded limestcne
and dark gray shale. A Zone 14 to Zone 15 age is sug-
gested by fauna found in Core 21 (17,065-17,074'). A
posaible Zone 12 to Zone 13 age is indicated in the ditch
samples from 17,510 feet, and a poaaible Zone l0 to 20ne
11 ("Zarlandia Pacies®™) is found at and below 17,720 fee:.
The whole interval is felt to represant interbedded Kayak
Shale and Alapah or Wachsmuth Limestone ranging in age
from Zone 10 or Zone 1l near the base to possibly as young
as Zone 16 at the top of the interval. These strata pro-
bably represent the marginal marine to middle neritic inner
portion of a shoaling shelf.

AGE: Probable Late Mississippian

ENVIRONMENT: Inner Portion of Shoaling Shelf
(Marginal Marine to Middle Neritic)

This interval is predominately coaly quartzitic sandatons
and siltstone. Foraminiferal recoveries are minimal and
evan then may represent down-hole contamination. The age
of this unit is indeterminate due to the lack of any indi-
genous age indicative fauna.

These strata are lithologically similar to the Kekiktuk Fm.
The depositional environments associated with chese scraca
was probably nonmarine to magginal marine.

AGE: Indeterminate
ENVIRONMENT: Nonmarine to Marginal Marine
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APPENDIX A

12,625'swc
No Foraminifera found. Brown quartzitic siltstone.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

12,890° swc
No Poraminifera found. Coal (C). Dark brown aandy shale.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

13,684'3wCc
No Foraminifera found. Dark brownish-gray quartzitic sils-
stone.

AGE: Indeterminate
{Echooka 1lithology)

ENVIRONMENT: Indeterminate

13,712'swc

No Foraminifera found. Glauconite (R}, pyrite (F), pyrite

sticks (F). Dark gray tuffaceocus quartzitic siltscone.
AGE: Indeterminate

(Echooka lithology)
ENVIRONMENT: Possible Marine

13,718'suc

Bathysiphon sp. (R), pyrite {F), pyrite sticks (F). Dark

gray tuffaceous slightly calcareous silty shale.

AGE: Indeterminate
{Echooka lithology)

ENVIRONMENT: Possible Marine

FORAMINIFERA REVISIONS:

The interval from 9060' to 11,008' is modified as follows:
9060' - 9480': Early Cretaceous, Neocomian (¥-12 to P-13)
948D' - 10,280': Early Cretaceous, Neocomian (F-13 to F-14)

10,260' - 11,008': Late Juraasic, Ximmeridgian to Tithonian
(F-15 to r-18)



Itkillik #1 (ARCO)
(Palynology)

PALYNOLOGY REPORT

A total of one hundred sixty nine (169) samples were processed
and analyzed for palynological age determinations. Two (2)
samples were from cores and the remainder were 90 oot ditch
composites. The interval examined was Zfrom 80 Zeat to the
zotal depth of 15,321 feet.

80-250"
Pinus (F), Picea (F), Sohagnum (C), lLaevigatosporites (C),
Lycopodium (F), Alnus (R}, Betula (C).

AGE: Tertiary
ENVIRONMENT: Nonmarine

250-349°
Taxodium (C), Juglans (R), Ulmus (R), Tilia (C), Cicatricosi-~
sporites sp. (R), Aquilapollenites seanonicua (R).i_. cenatus (R).

AGE: mixed Tertiary-late Cretacecus
ENVIRONMENT: VNonmarine
This interval is represented by a single sample that appears
to ancompass the Tertiary/Cretacecus boundary. Tha mixed
assemblage may also be explained by attributing tha Crecaceous
forms to reworking.

180-790°

Aquilapollenites senonicua (R}, A. magnus (F), Wodehouseia
spinata (F), Kurtzipites sp. (R).

AGE: Maeatrichtian
ENVIRONMENT: Nonmarine

790-2140"
ﬁuilapollcnit magnus (R), A. actenuatus (R), A. trialatus (R),

A. scabridua (R), Loranthacites sp. (R).

AGE: Campanian
ENVIRONMENT: XNonmar:ine

2140-3130°
Lycopodium (F), Aquilapollenites spp. (from up-hole),

Auatraliella cooksoni (F), A. granulifera (R), A. victoriensis (R),

Odontochitina operculata (R), Oligosphaeridium pulcherrimum (R),
Jiconodinium arcticum (R), Chlamydophorella nyei (R).

AGE: Santonian-Campanian
ENVIRONMENT: Marine

3130-5220"

Agstraliella cooksoni (R), Odontochitina operculata (R),
Hexagonifera chl data (R), Cycl lium paucimarginatum (R).

AGE: probable Turonian-Coniacian
EXVIROWMENT: Marine

This interval produced relatively Door dalynomorph recoveries.

$220-6320°

od hitine operculata (R}, Deflandres cf. pirnaensis (R},
Hexagonifera chlamydata {R), Broomea jaegeri (R), Aszrocysta
cretacea (R), Cribroperidinium edwardsi (R), Oligosphaeridium
complex (R), Ovoidinium verruccaum (R).

AGE: Cenomanian
ENVIRONMENT: Marine

6320-7020°

Odontochitina operculata (R), Brocmea jaegeri (R), Astrocysta
cretacea (C-A), Cribroperidinium edwardsi (R), Oligosphaeridium
complex (R), Oveidinium verrucosum (R), "Scriniodinium
eurypylum® (R~F).

AGE: Albian

ENVIRONMENT: Marine

>020-7830"

Odontochitina operculata (F), Cyclonephelium distinctum (R),
Sroomea jagcri (R), Aatrocysta cretacea (A), Cribroperidinium
edwardai (R}, Oligosghaeridium complex (R-F), "Scrimiodinium
eurypylum® (R), Gardodinium eisenacki (R).

AGE: Aptian
ENVIRONMENT: Marine
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7830-5190'

Ql:gosphaeridium complex (C-A), Pareod:inia ceratochora (R},
;_a_ggodiniun aisenacki (A), Psaligonyaulax apatela !R\:

Sonyaulacysta cf. eisenacki (R}, nu:iir‘énqia simplex (R).

AGE: Neocomian
ENVIRONMENT: Marine

8190-8910"

Oligosphaeridium ccm'pux (F~C), Odontochitina operculata (R-F),
Astraocysta cretacea (R), Pareodinia ceratophora (R},
Psaligonyaulax apatela (R}, Imbatodinium villosum (R),
Sirmiodinium grossi (R).

AGE: Late Kimmeridgian-vValanginian
ENVIRONMENT: Marine

8910-10,350"

Parecdinia ceratophora (R), Psaligonyaulax apatela (R),

Sirmiodinium grossi (R), GConyaulacysta jurassica (R}, G.
cladeph {R), N racopsis reliucida (F-A), Ctanidodinium

ornatum (F).

AGE: Oxfordian

ENVIRONMENT: Marine
The lower part of the interval (below 3720 feet) produced
sparse palynomorphs. Although it is herein assigned =0 zae
Oxfordian, this bottom section probably encompasses :he
Jurassic/Triassic boundary.

10,350-11,340"

Kiausipollenites sp. (R), Luackisporites sp. (R), undifferen-

tiated striate bisaccates (R).

AGE: Triaasic
ENVIRONMENT: JNonmarine

LL.340211,520°
Rlausipollenites sp. (R), Lueckisporitas sp. (R}, Striatites
richteri (R), Vittatina striata (R).

AGE: Permian
ENVIRONMENT: Nonmarine

11,520-14,610"

Numerous Permo-Triassic and younger palyncmorpha’ from up-hole.
Paleozoic densaspores, Convolutispora sp. (single), cf.
Calamospora sp. (R), Micrhyseridium spp. (R), Scoelecodonts

e ————
occur below 13,700 feet.

AGE: Carboniferous
ENVIRONMENT: Shallow marine deposition evidence delow
13,700 feeat

14,610-15,321'1.3.
Jiatomozonotriletes cervicornutus (R, Tripartites vetustus

{single), T. :incisotriletes (singla), ?T. sp. (R), cf. Florinites

sp. (R), Densosporea (¥').
AGE: Missisaizpian
ENVIRONMENT: Nonmarine

The first evidence for Mississippian was observed below 14,600
feet in the ditch samplea.

The bottom core at 15,311-321 feet produced organic residues
that were dark brown to black in color. No black opague
minerals generally obaerved in argillite reaiduss were seen.
A number of sporee were recovered in this core sample that
indicate a Miasissippian age at T.D.



Itkillik #1 (ARCO)
(Foraminifera)

FORAMINIFERA REPORT

The following micropaleontological report is based on the
examination and checklisting of one hundred twenty-five (125)
processed and picked foraminiferal slides and one hundred
twenty-five (125) prepared thin sections. A checklist, an
event correlation chart, and a correlated graphic log for
the paleozoic section are enclosed for your coavenience.

A summary of the micropaleontology of the Itkillik River 41
well is presented below.

30~-790" Probable Late Cret to Tertiary
— Prince Crk. Fm. or Sagavanirktok Fm.
This interval is predominantly barren with a few scattered
occurrences of rare foraminifera and rare Cenosohaera spp.

This interval probably represents marginel marine to nonmarine
deposition, but it could represent a marked increase in sedi-
ment accumulation rate.

ENVIRONMENT: Probable Marginal Marine to Nonmarine

7%0-2950° Senonian
- 3 - Schrader Bluff Fm.

7his interval is characterized by the occurrence of the follow-
iag species: Eoeponidella strombodes, Caucasina vitzea,
Tsochammina albertensis, Anomalinoides talaria, Nonionella

P

taylorensis, Praebulimina cushmani plus rare radiolarian
species. Theee strata were probably deposited in a non-
turbid middle to outer Neritic depth eanvironment. The above
mentioned species are indicative of a Senonian Age.

ENVIRONMENT: Probable Middle to Quter Nerisic

2950-4300" Turonian to Coniacian
Seabee Fm. or Prince Crk. Fm.

This interval is characterized by a significant reduction of
fauna brought about by either a regreasion to poorer marine
conditions or an increesed sediment accumulation rate re=
sulting in dilution of the above fauna. Due to the poor
neture of the faunee in this interval, it is hard to eetablish
its exact ege. The Prince Creek Pm.-Seabee Pm. boundary pro-
bably liee within this intervel (possibly at 3440°'245').

ENVIRONMENT: Probable sediment diluted shallow
marine to nonmarine

4300-5920° Cenomanian to Turonian

Ninuluk Fm.-Seabee fu.
This intervel containe a rare occurrence of Trochammina
rutherfordi along with significaat occurrences of fishoone
fragments and bentonitic "paper” shales. The paucity of
foraminifere together with the abundance 0f organic material
suggests thet these strata were deposited in a basin that was
sediment starved, resulting in reducing bottom conditions and
probably a siow accumulation of organic rich sediments. This
sype »f sedimentation is similar to that described Zor the
Shale Wall Member of the Seabee Formation.

ENVIRONMENT: Restricted Marine (Starved Basin)

5920-7830" P le Early Cr (Undiff.)
Torok Fm.?

This interval is poorly fossiliferous and contains mostly
pyritized radiolaria and Inoceramus prisms. Lithocampe sp. N
and “"Pebble Shale” occur neer the base of this unit immediate-
ly above e large regional faunal change to forms suggestive of
the Berriasian stage. Palynological evidence indicatee thet
this interval is no older than Aptian in age. Thege strata
are predominantly brownish grey pyritic siltstones and “"paper®
shale; this coupled with the lack of benthonic foraminifera
and the presence of pyritized radiolaria suggests that the
depositional site was open to marine currents but the bottom
wes oxygen deficient (reducing) thue proving unsuitable for
the existence of, or preservation of, foraminifere.

ENVIRONMENT: Marine (Starved Basin)

7830~-10,080°' Surassic to Earliest Cretacaous

Kingek m. to Okpixruak Fm.

The upper portion of this interval (above 8190') contains such
forms as Gaudrvina tailleuri and Conorboides "J" indicating a

gt Y

probaple Berriasian Age for these strata. The Jurassic fauna
contains some forms that have been published as Early Jurassic
Age but in this report the Jurassic :s not subdivided since

these 2arller published ranges were based on minimal data and
are probably facies related ranges. Thin sandstones ocsur ac
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7830-10,080' (cont'd.)

the top and at the bottom of this interval. The probable
Berriasian Age of the Upper Sandstone unit indicates that it
may bSe an age equivalent to the Kuparuk River Saadstone. The
probable Jurassic Age of the basal sandstone uni® together
with its brown saccharoidal nature suggest that it could be a
Sag River Sandstone egquivalent. The diverse nature of these
faunas coupled with the raze but relatively consistent occur-
sence of calcareous foraminifere suggest that these strata
were deposited in Meritic to Upper Bathyal depths probably
associated with only minor periods of high curbidity.

ENVIRONMENT: Fluctuating Middle Neritic to Upper
Bathyal

10,080~10,350" Triassic
Shublik Pm,

The Triassic Age of this unit is based on the top occurrence
of Astacolus connudatus and subsequent occurrences of Lingu-
lina boreelis, Pseudoglandulina simpsonensis and fragments of
Monotis sp. This unit is lithologically composed of brown
shcl.l:y siley mudstone with frequent occurrences of pyrice,

glauconite and ostracods.

ENVIRONMENT: Probable Middle to Quter YNeritic

Permian-Triassic

g, 350-11,520'
Sadlerochit Fn.

The fauna rapidly drops out in this unit, but there are enough
Zfaunal occurrences to suggest some Lnterpedded marine intsrvals
in the Sadlerochit Fm. in this well. Th:s unit s lithologically

similar 0 the Ivishak Member of the Sadlerochit Fm. with
the exception of the bottom two samplee (11.340-11,520')
wbich contain a heavily glauconitic sandstone suggestive of
the Echooka Member of the Sadlerochit Fm.

ENVIRONMENT: Probable fluctuating Marginal Marine
to Nonmarine

11,520-13,980°
Lisburne Group

Due to the iaconsistent nature of ditch sample data and the
limited availability of core data, we have in certain instances
incorporeted information on this section from the examination
of other available material at no additional charge.

Generally throughout the coastal area westward of che Prudhoe
Bay State #1 well, the Lisburne Group can be divided into
three lithologic units: 1. Upper Limestone Unit

2. Dolomite

3. Lower Limy Cnit

The upper limestone unit is about 1700 feet thick in this
well. It consists of bryozoan-pelmatozoan foraminiferal
grainstone and oolitic foraminiferal grainstone. Faunas in-
dicative of the Middle Penasylvanian (Zone 21) occur between
11,520 feet and 12,240 feet. Faunas indicative of the Zarly
Pennsylvanian (Zone 20) occur between 12,240 feet and 12,840
feet. The Zone 20/Zone 21 boundery was placed on the tasis
of a decrease :n 3bundance of Glooivalvuyliaa sop. aad
Ecschubertella yukonensis. The strata Sezween 12,840 feet

and 13,230 feet range in age from Zone 18 to Zone 20 (Latest
Mississippian to Earliest Pennsylvanian). The upper lime-
stone unit repreeents a shallow shoaling shelf carbonate
facies.

The dolomite unit is about 330 feet thick (13,230-13,3560°').
This unit is poorly fossiliferous and masked by cavings in
ditch samplee. In other areas where datee have been obtained
within or bracketing this unit, it was found to be Zone 17 or
Zone 18 in age (Chesterian).

The lower limy unit is 420 feet thick (13,560-13,980'). The
cccurrence of coral wall debris as high as 13,63%30-30' in this
interval suggests that the strata below :this depth are sro-
bably Zone 16 or older in age (Late Meramecian-Earliest
Chesterian). This unit consists primarily of bryozcan-

K and repr a shallew

pelmatozoan packetones and
platform cyclic eequence.

ENVIRONMENT: Prooable Middle Neritic to Supratidal

Late Miseissippian-Middle Pennsylvanian



13,530-~14,95%0" Uoper Mississippian
Endicott Group

This interval is characterized by a change to dominantly red-
brown shale with frequent coal occurring balow 14,670 feet,
suggestive of the Kekiktuk fm. Strata between 14,400 feet and
14,640 feet contain rare evidence for an Early to Hiddle
Meramecian age (Zone 13 or older).

ENVIRONMENT: Possible Inner Shelf to Nonmarine

14,950-15,3190' T.D. Indeterminate
Probable Neruokpuk Fm.

This last unit is picked on the basis of a lithologic change
to argillite. The top of the argillite was at 15,000 faet
but the top of the unit was moved up 50 feet to coincide
with an electric log change at 14,950 feet. There were no
foraminifera recovered from this interval.

ENVIRONMENT: Indeterminate
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N. Kalikpik #1
(Palynology)

PALYNOLOGY REPORT

Introduction

A total of 427 sasples were processed and analyzed for
palynological age determinations. This total consisted
of 80 ditch, 35 sidewall core and 312 conventional core
samples. The samples were taken from the interval 80
feet to the total depth of 7395 feet.

Inoluded in this report are two (2) distribution chares
illustrating the palynomorph recoveries.

Summary of Results

80-1010*

Undifferentiated bisaczates (A).

Altearbia acuminata (C-A), Chatangiella spp. (A), Lacinia-
dinium spp. (F~C), Exochosphaeridium birfidum (R),

Odontochitina operculata (A}, Trithyrodinium suspectum

(R=C) , BpP dinium delitiense (R).
AGE: Late Cretaceocus (Santonian~-Campanian)
P-M14
ENVIRONMENT: Marine
1010-1280°

Undiffarentiated bi (A), Gleicheniidites senonicus

.

The dinocyst count drops significantly through this inter~
val. Most of the species seen in the above interval occur
herein with less frequency.

AGE: Late Cretaceous (possible
?Turonian-?Coniacian) P-M1S

ENVIRONMENT: Marginal Marine

The decrease in dinocyst abundance is characteristic of the
intervals assigned questionably 10 thu Coniacian and Turon~
ian ages in the area of the Alaska north siope.

1280-2390°

vitreisporites pallidus (R), Gleicheniidites senonious
{F=A), Maquitriradites spinulosus (Rj.

C hitina op lata (R-F), Pal
(R=C) , Oligosphaeridium anchophorum (R}.

idinium crecac

Xenascus ceratioides (R, sporadic), Cribroperidinium
edwardsi (R-F).
AGR: Late Cretaceous (probable Cenomanian)
P=ML6?
ENVIRONMENT: Marine

The continuous occurrence of C. sdwardsi is che sain cri-
terion for tantatively placiny this interval in the Ceno~
manian. The principel marker, Pseudoceratium, used to
distinguish the Cencmanian in this area was not encountered
until below.

2390-2370"

The dinocyst assemblage is similar to the above interval
with the addition of Pseudaceratium cf. dettmannae.

AGE: Late Cre [{
ENVIRONMENT: Marine

ian) P-M16

2570-5876'2C

undifferentiated bisaccates (C-A), Vitreisporites pallidis
(R, sporadic), Gleicheniidites senonicue (R, sporadic),
Triloboeporites spp. (R, sporadic).

Odontochitina opsrculata (R~C), Oli haeridium complex
(R-C), Palaeoperidinium cretaceum (R~C), Luxadinium propatu-
lua (R}, Spinidinium vasticum (R}, Genus “W* (R, sporadic),
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2570-8876'2C (con't.)

Pseudoceratium retusum (R-F), Batioladinium jaegeri (R-¢).

AGE: !;:.l)_; Cretacecus (Middle-Late Albian)
P-ML

ENVIRONMENT: Marine

The base of this interval remains unclear but was placed
at the lowest occurrence of S. vestitum, a Middle to Late
Albien species, in the core samples (see figure 2). How-
ever, §. vestitum was recovered from a sidewall core sample
at 6207 fest and in ditch samples down to 6310 feet. Pre-
sumably these latter occurrences are due to derivation froa
uphole and mud contamination.

$876-6990"

Odontochitina operculata (R~C), Oligosphaeridium complax
(R=A), Palaeoperidinium cretaceum (R-C), Cribroperidinium
edwardsi (R, sporadic), Gardodinium trabeculosum (R, spora-
dic), Batioladinium jaageri (R}, Pseudoceratium retusuam (R).

AGE: Early Cretaceous (Aptian-Barly
Albian) Pp-Ml8

ZNVIRONMENT: Marine

6990-7047'C

Oligosphaeridium complex (C-A), Od hitina operculata

(P-A), Palasoperidinium cretacsum (F-A), Gardodinium :rabe-
culosum (F-A}, Bacioladinium jaegeri (R-F).

AGE: Early Cratacacus (possible Neoccm:ian)
P-M19?

ENVIRONMENT: Marine

The highly organic shale with a prolific dinocyst assem-
blage is characteristic of the Neocomian seotion. This
assemblage, however, lacks the age restrictive markers and,
therefore, is tentatively given a Neccomian age.

7047-7141°2C

Oligosphaeridium complex (thick-wall variety) (F-A), Gardo~
dinium trabeculosum (F-A), Hystrichosphaeridium cooksonae
{(F~A), Parsodinia ceratophora (R), uerendsenia pisciformis
(R=C), Batioladinium pelliferum (R-C), Gonyaulacysta

serrata (R~C), Muderongia spp. (F-A), Prionodinium alaskaense
(R-P), Dimidiadinium uncinatum (R-A).

AGE: EZarly Cretacecus (Neocomian) P-M19
ENVIRONMENT: Marine

The N: ian 13 species in this interval places
the age at Hauterivian-Barremian.

The base of this interval (the Juraasic/Cretacecus boundiry)
is questioned becauss it should possibly be located at 7137
feeat. Sample 7136 in Core I3 represents :he base of the
continuous Cretaceous samples. Sample 7141 in Core $10 re~
presents the top of the continuous Jurassic samples. The
ages in this problem interval are given below.

Core #8 7136' = Cretacecus
Core #9 7136' = Cretacacus

. . 13
: :;ig;: =  Jurassic
- ® 7140

Core #10 7140' - Crctaceous

- * 7141' = Jurassic

It is probable that thia confusion is due to a sampling
error in the cores, but it could possibly be the real rock
sequence in this interval. Whatever the reasons, this _n-
terval is only five ($) feet thick and remains rather in~
significant.

7141-7395'C T.D.

Gonyaulacysta cladophora (R~A), Nannoceratops.. pellucida
{P-A}, Parecdinia spp. (R-C), Sirmiodinium grossi (R-C),

?Gonyaulacysea sp. (R), Wanea cf. acollaris (R-F).

AGE: Late Jurassic (Oxfordian) P-M22
ENVIRONMENT: Marine



ADDENDUM
T
PALYNOLOGY REPORT

A total of 25 core samples were processed and examined
for palynological age determinations. These aamples re-
present two (2) resamplings of the repeated Jurassic/
Cretacecus boundary in the subject well. The results
are shown on the enclosed species distribution chart.

This study produced eesentially the same results aa re-
ported in the initial report. The more detailed sampl-
ing herein shows more mixture of Jurassic species occur-
ring with Neocomian forms; however, this was also seen,
to a lesser extent, in the initial examinations. The
mixing is assumed to be due to reworking of Jurassic
rocka into the Neocomian section. The reason for the
repeated Neocomian strata still remains an unaectlad
Jueation at this time.

SUMMARY OF PALYNOLOGY REVISIONS

80-1010' : Late Cretaceous, Santonian-Campanian {(P-M14).
1010-1490'? : Late Cretaceous, ?Turonian-?Coniacian (P-M15).
1490-2390* : Late Cretaceous, possible Cenomanian (P-M16?).
2390-2570° : Late Cretaceous, Cenomanian (P-M16).
2570-5876'2? : Early Cretaceous, Middle-Late Albian (P-M17).
5876-6990' : Early Cretacecus, Aptian-Early Albian (P-M18).
6990-7047'C : Early Cretaceous, possible Neocomian (P-MlBa).
7047-7137' 1t Early Cretacecus, Neocomian (P-M19).
7137-7395* : T.D. Late Jurassic, Oxfordian (P-M22).

N. Kalikpik #1
(Foraminifera)

FINAL MICROPALECNTOLOG. REPORT

Enclosed you will find a 1® ta 100' fsunal distribution
log and four faunal checklists on the Kalikpik #1 well.
The conolusions preesented in this report are baesed on the
processing, picking and examination of .4l ditch samplee,
generally composited on 30 to 40 foot intervals, 26 s: -
wall core samples, and 312 conventional core samples.
These samples represent the interval 80 Zeet to 7395 feat
(total depth). A generalized age jummury of the well is
provided below.

80-1100*
——

Anomalinoides talaria, A. pinguis, Dorothia swmokyensis,
Haplophragmoides rota, Praebulimina venusae, Textularia

gzav.nnri. verneuilinoides fischeri, g. cf. bﬂlggawcnsxs,
Trochammina ribstonensis, T. albertensis, T. whittingtonmi,

.

Cenosghaera spp., Spongurus spp., Sethucyrtis sp., Archi-
corys sp., Theocorys sp., Dictﬂm‘.cn spp.. D. multicostata,
Spongodiscus spp., Rhopalodictyum sp., Spongnstaurus sp..
Stylospongia sp., and Xiphosphaera sp.

The above assemblage .3 Cheracteristic of the Se.onian
Schrader Bluff Formation. Faunas obtained throughout
this interval are indicative of cscillating middle neritic
to upper bathyal (non=-turbid) deposition.
AGE: Late Crezaceous
Senoniat (F-S)

ENVIRONMEN:: Middle Neritic to Upper Bathyal
(non=turbid)

1100-1340°

This interval is characterized by a large reduction in
fauna, and no new occurrencea. It probably represents a
non-marine or marginal marine intertongue (lruluvak equiva-
lent?). The age is _:prud in this report since the fauna
is insufficient to allow for a precise age determination.
AGE: Late Cretacscus
Turonian to Coniacian (PF-5 to F-§)
ENVIRONMENT: Nonmarine to Ma:rginal Marine

1340~2030°

Baaed on occurrences of Pseudoclavuling hastata and Areno-
bul:mina torula at 1340 feet, and Zonodiscus . at 1910 feat
this unit ie considered to be Turonian to Coniacian (F-6)
in age. These strata probably represent inner to middle
naritic deposition.

AGE: Late Cretaceocus
Turonian to Coniacian (F-6)

ENVIRONMENT: Inner to Middle Neritic

2030-2450"

The upper portion of this interval contains Zonodiscus A,

Z. B, and Gaudryina irenensis. The baaal portion contains .
Trochammina rainwateri, T. rutherfordi, and Flaballammina
chapmani. These occur: 99 a C ian to Turo-
nian age for these strata. While these strata are bento-
nitic, organic rich and contain frequent fisnbone fragments,
they are sandier than typical “fishbone shale®.

AGE: Late Cretaceous
Cenomanian to Turonian (F=72)

ENVIRONMENT: Probable Neritic (open marine)

2450-25870°

This fauna contains: Saccammina lathrami, Trochawnina rain-
wateri, T. mcmurrayensis, T. rutherfordi, Hippocrzepina barks-
dalei, Gaudrx'mn ef. hectori, and pyritized Cenosphiera syp.
This association appears to be a tranaiti nal fauna which
could be either Albian or Cenomanian in age. These strata
probably represent turbid inner to middle neritic deposition.

AGE: Early to Late Cretaceous
Albian to Cenomanian (F-38)

ENVIRONMENT: Probable Inner to Middle Neritic
(turbid}

2570-4265"

Haplophragmoides topagorukensis, H. ¢f. excavata, ¥ 7.
linki, Trochammina rainwateri, T. mcmurrayensis, T. umia-

tensis, Verneuilinoides borealis, Ammobaculitea fragmentar-
ius, A. wencnahae, Gavelinalla -cictata,

Lenticulina topagorukensis, Valvulineria loetterlei, Globo=-
rotalia alaskensis, Miliammina manitobensis, M. awu:.ensis,
Dentalina? dettermani, Vaginulina cf. kochii, Astacolus
peristriatus, Pallaimorphina ruckerae, Psammincpelta bow-
sheri, Saracenaria projectura and Bathysiphon vitta among
others, charaoterize theae strata. The above aascciat 'n
is cypical of the Verneuilinoides borealis faunal zone and
ia Middle to Late Albian age (P-9). The envirocaments re-
presented by these diverse aseeamblages were probably middle
€0 outer neritic assaciated with relatively clear (son-
turbid) waters.

AGE: Early Cretaceous
Middle to Late Albian (F-9)

ENVIROMMENT: Middle to outer Neritic
(olearwater)

4265-3180"

This interval is cha ized by occur of the follow-
ing: Bathysiphon vitta, Lenticulina topagorukensia, Verneui-
linocides borealis, Dentalina? dettermani, Eurycheilostoma
grandstandensis, Ammobaculites fragmentarius, A. wenonahae,
Psamminopelta bowsheri, Globorotalitea ilaskensis, Textularia
topagorukensis, Ammodiscus rotalarius, Trochammincides sopp..
Miliammina manitobensis, Haplophragmoides topagorukansis, H,
cf. excavata, and Cenosphaera spp. (pyritizel)l. The above
fauna indicates a Late Aptian to Early Albian (F-10) age.

The environments represented by these moderately diverse




4265-5180° (con't.)

assemblages were probably somewhat turbid inner to middle
neritic depths with short periods of lesser turbidity.
AGE: Early Cretaceous
Late Aptian to Early Albian (F-10)

ENVIRONMENT: Inner to Middle Neritic
{fluctuating turbidity)

5180-6970°

A pyritized radiolarian fauna characterizes these strata
together with rare occurrences of agglutinated and calca-
recus foraminifera. Pyritized radiclaria of the ollowing
genera occur: Csnosphaera spp., Spongodiscus sSp., Litho-
camps spp., Dictyomitra spp., Sethocyrtis? sp., and Sticho-
mitra ep. Lithocampe N tope near the base of this unit at
6862 feet. According to Ramsey (1970) this zone of pyritized
radiolaria separates the Verneuilinoides borsalis zone from
the Gaudryina tailleuri zone, and is probably Aptian to
Early Albian in age. We feel that it is probably Aptian in
age, but our dats is tentative at this time. Oue to the
preservation of this fauna, all that can be said about the
environment of deposition is that it was marine and ope to
oceanic currents. These strata may represent deep mar..e
(below compensation depth) basal slope deposits. This is 2
possibility since calcarecus foraminifera are very scarce ir.
this intervel and could represent caved specimens when they
do occur.

AGE: Early Cretaceous
Aptian (F-11)

ENVIRONMENT: Open Marine

§970-7137" (2)

Occurrences of Gaudryina tailleuri, Glomoepirella S, Ammo-
baculites erectus, A. :ecghacoides, Trochammina squamata,

T. cf. sablei, T. cf. instoweneis, T. cf. canningensis,
Amwodiscus mackenziensie, Thuramminoides septagonalis, Hap-
lophragmoides duoflatis, Conorboides cf. hofkeri, Quadri-
morphina 4, Praebulimine 2, Frondicularia cushmani, Lituo-
tuba gallupi, Vaginulina cf. procera, Citharina cf. harpa,
C. of. acumineta, Quinqueloculins 2, Gavelinella cf. barre-
miana and Lenticulina ouachensis among others, indicate a
Neocomian (F~12 to P-13) age for theee strata. Several forms
with a great deal of affinity for Eurcpean Neocomian species
oceur in these strecta for the first time. This is probably
due to the saturation sampling provided by the one foot con-
ventional core sample intervals. Common to abundant rounded
frosted quartz floatere also dominate this interval, espe-
cially in the core samples. The abundance and diversity of
these assemblagee suggests a Clearwater middle neriti~ to
upper bathyal depositional environment. The baee of this
interval is not clear at thie time. It probably lies in
Core #9 at 7137 feet, but it could balong at 7141 feet in
Core $10. This problem will be the subject of a future ad-
dendum at such time ae Coree $9 and #10 have been re-examined.

AGE: Early Cretaceous
Neocomian (F-12 to F-l3l)

ENVIRONMENT: Middle Ne..cic to Upper Bathyal
(clearwater)

71372-7398"

An Oxfordian (F-16) age is indicated for this interval
baged on the fallowing assemblage: Ammobaculites alasken-
sis, Astacolus dubius, A. pediacus, Lenticulina audax, L.
quenstedti, Magi.nu.ugeu ghzguc, Sarscenaria topa-
gorukensis, Trochammina instowensis, T. gsaningensie,
Eoquttulina metensie, Reophax metensis, Nodoearia lirulats,
N. orthoetoecha, Vlguulaail cf. thomasi, Citharina

typomatus, C. fallax, Vaginulina sherborni, Conorboides
of. hofkeri, Textularia arecplecta, Frondicularia lustrats,
and Ophthalmidium aaskatchewaneneis. Oncs again the abun-
dance and diversity of these assemblages suggests a clear-
watar middle neritic to upper bathyal depositional environ-
ment.

AGE: Late Jurassic
Oxfordian (F=-16)

ENVIRONMENT: Middle Neritic to Upper Bathyel
{clearwvater)
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N. Kalikpik #L
Sec. 3, lIN/2W, U.B.M.
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ADDENDUM
T0
FORAMINIFERA REPORT

Enclosed you will find two faunal checklists illustrating
the results of two separate resamplings of Cores 9 and 10,
and a single resampling of Core 8. It is cur understand-
ing that resampling #1 represents material from Cores 9 and
10 repoeited in Anchorage, and resampling #2 represents
material from Cores 8, 9 and 10 reposited at Menlo Park.

A sample by sample age listing and summary of the rasults
of the examination and interpretation of these 25 samples
is presented below.

Resampling #1

Core 9

7136.0" Oxfordian (mixsd with Neocomian)

7136.5° Oxfordian (mixed with Neocomian)

7136.7 Oxfordian

7137, 2 Oxfordian-

7137.71° Indeterminace

7138.2' Probable Oxfordian

7139.0° Oxfordian

7139.5° Oxfordian

Core 10

7140.2° possible Neocomian (with reworked
Oxfordian)

7140.5's Oxfordian

7140.6"2 Oxfordian

7140.8': oxfordian

7141.0° Oxfordian

Care 8

7nie Neocomlian
7135° Neocomian
Gore 9

7136" Oxfordian
1137 Oxfordian
7138 Oxfordian
7139 Oxfordian
Core 10

7140° Oxfordian
7140° 3" Indeterminate
7140°9"° Possible Neocomian
7141 Oxfardian
7142 Oxfordian
7143 oxfordian



Kugrua #1
(Palynology)

PALYNOLOGY REPORT

Introduotion

A total of 212 samplas wera processad and anslyzed for
palynological age determinations. The total consisted

of 143 ditch, 34 sidewall and 33 conventional core samples.
The well was examined from 100 feet tc the total depth of
12,594 feet.

This report includes two (2) palynomorph distribution
oherts.

Summary of Results
100-6912'SWC

Undifferentiated bisaccates (A), Lycopodiumsporites spp.
(R}, Densospores (R, reworkad); rare sporadic occurrences
of reworked Triassic species.

Cyclonephelium distinctum (R), Odontoohitina operculata
(R=F), Oligospheeridium complax {R-C}, Palaeoperidinium

cretaceum (R-C), P d um (R}, Mud gia
asymmetrica (R-F), Batioladinium jaegeri (R-F), Gardodi-~
Ahium trabeculosum (R): rare of re-
worked Triassic, Jurasaic, and Neocomian dinocysts.
: AGE: Early Cretaceous (Aptian-albian)
P=M18 to P-M17 -
ENVIRONMENT: Marine

The absence of any rastrictive Middle to Late Albian spe-
cies indicates that poeeibly this interval is entirely
Aptian to Zarly Albian (P-M18) in age.

6912-7202'C

Oligosphaeridium complex (F-A), Gardodinium tzabeculoceum
(R-P), Batioladinium jaegeri (R), Gonyaulacyeta serrata
(R=P), Prionodinium alaaek (R=F).

AGE: Barly Cretaceous (Neocomian} P-M19
ENVIRONMENT: Marine

The presence of P. alaskaense in this aection places the
age in Hauteriv:ian to Barremian,

2202-10,480°

Undifferentiated Disaccates (R-C), Gleicheniidites senoni~
cus_ (R-?), Cicatricosisporites australiense (R),
Classopollia classoides (R~C: includes many quaetionabla
i1dentifications).

?Gonyculacya_ej a:__biqn (R; at top of interval).

AGE: Triassic-Jurassic
ENVIROWMENT: Marine-Nonmarine

A few poorly preserved dinocyets of probable Jurassic
affinities ware seen in the top of this intarval. Theee
forms are about the only positive evidence to indicate a
poaaible Jurassic age and also the only suggestion of marine
depositional conditions. '

vation of

The overall paly P ies and p
foasils are quite poor through this interval.

10,480-11,032°'C

Taanjeesporites spp. (R), 2Lundbladispora sp. (R), Striatices
richteri (R-F); indeterminate spores (F-A}.

Micrhystradium spp. (A, sporadic).

AGE: Early Triassic P-T16

ENVIRONMENT: Marginal Marine

11,032-11,130¢
vittacina sp. (R), Lueckisporites sp. (R).
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Micrhystridium spp. (R).

AGE: Permian P-Tl8
ENVIRONMENT: Nonmarine-possible Marginal Marine

11,130-12,330"
Many of the species seen above occur in this interval of
limestone lithology, however these forms are prasumed de-~
rived from up-hole.

AGE; Indetarminate

ENVIRONMENT: Indeterminate

12,330-12,594* 2.0,

Potonieisporites sp.

AGE: Probable in Pennsylvanian P-T19

ENVIRONMENT: Marginal Marine?

The only significant palynomorph seen in this interval were
very sparse and poorly preservad specimens of Potoniei-~
sporites. These specimens provide the evidence for a pro-
bable Pennsylvanian age.

Kugrua #1
(Foraminifera)

FINAL MICROPALEONTOLOGY REPORT

Enclosed you will find a 1° to 100' faunal distribution

log and S faunal ohacklists on the Kugrua ¢l well. The
conclusions presented in this report are based on the pro-
oeesing, picking and axamination of 392 ditc.. samples,
genarally composited on 30 to 40 foot intervals, 35 con=
ventional core, and 12 sidewall core sanples. Sixty-one
thin sections wera prepared on 10 to 30 foot ditch intervals
below 11,130 feet. A jenaralized age summary of the well

is provided below.

100-2760"

Haplophragmo:des topagorukensis, H. ¢f. axcavata, Sa::cam-
mina lathrami, Trochammina memurrayenais, Vernauilinoides
borealis, Gavelinella stictata, Glomospira corona, Hippo-
crapina barksdalei, Miliammina manit-bensis, M. awunensis,
and Bachysiphon vitta among others, ‘aracterize these

strata. The above association is typical of the Verneui-
linoides borealis faunal zone znd is Middle to Late albian

age (FP-9). The environments raprasentad by these assam-
blages were probably inner to middle nerxitic associated
with fluctuating turbidity.
AGE: Early Cretaceous
Middle to Late Albian (P=9)

Inner to Middle Nezitic
(fluctuating turbidiey)

ENVIRONMENT:

2769-4110°*

This interval is characterized by of the follow~
ing: BSathysiphon vitea, valvulineria loetterlei, Verneui~
linoides boreelis, Ammobaculites fragmencarius, A. wencna-

hae, Seracenaria dutroi, S. projectura, Marginulinopsis
jonesi, Textularia topagorukensis, Ammodiscus rotalarius,
Miliammina manitobensis, Haplophragmoides copagorukensis,

H. cf. excavata, and Saccammina lathrami. The above fiuna
indicates a Late Apcian to Early Albian (P-10) age. The
environments represantad by these modarately ..verse assem—
blages were probably somewhat turpid inner to middle neritic
depths with short pariods of lesser turbidity.

AGE: Early Cratacecus
Late Aptian to Early Albian (P-10)

Inner to M:ddla Neritic
{fluctuating turbidity)

ENVIRONMENT :



4110-6890°

A pyritized radiclarian fauna characterizes these strata
together with rare cccurrences >f agglutinated and calca-
reous foraminifera. Pyritized radiolaria of tha following
Canosphaera spp.., Spongoaiscus spp., Litho-
campe spp., and Dictyomisra spp. Lithacgggl N tope Just
below the base of this unit at 6890 feet. According to
Ramsey (1970) this zone of pyritized radiolaria aeparates
the Verneuilinoides borealia zone from the Gaudryina tail-
leuri zone, and is probably Aptian to Barly Albian in age.
We feal that it is probably Aptian in age, buct our data is
tentative at this time. Due to the preservation of this
fauna, all that can be said about the environment of depo-
aition ia that it was marine and open ta oceanic currents.

genera occur:

AGE: Early Cretaceous
Aptian (P-11)
ENVIRONMENT: Open Marine
6890-7220"
Occurrences of Gaudryina tailleuri, G. tappanae, Glomo-
spirella §, G. arctica, Ammobaculitea aerectus, arenaceous

spp. (large, coarse), Trochammina squamata, T. conivomiL.ta,
L. cf. inetowensis, Gaudryinella irregularia, Slomospira
subarctica, Pseudobolivina sp., agloghzamidn duo. lacis,
H. coronia, H. inflatigrandis, Conorboides cf. umiatens:a,
Praebulimina 2, Saracenaria grandstandensis, Lituotuba
gallupi, Globulina exsarta, Quingueloculina 2, and Lenticu-
lina sp. (raised sutures) among othera, indicate a Neocomian

(P=12 to F-13) age for these strata. Common to abundant
rounded frosted quartz floaters also dominate this incer-
val. The top of the Neocomian interval is placed at 6890
to §920 feat in ditch samples, but sidewall coree from
6900 feet to 6312 feat indicate that the coatact may lie
somewhera between these two samplea. This would make

senae § h as Lithocampe N usually tops in the basal
F-11 bads. The abundance and diversity of theae assem-

blages suggests a clearwater middle co outer neritic depo-
sitional environment.

AGE: Early Crataceous
Neocoaian (P-12 to P-13)
ENVIRONMENT: Middle to Outar Neritic
(clearwater)
7220-7330°

Based on occurrences of Gaudryina milleri, Trochammina in-

——n

stowensis, T. gryci, T. sp. (small, plano-convex), T. cf.
ganningensis, Haplophragmoides canui, Azmobaculites alas-
lensis, and Involutina orbis, it ie difficult to tell
whether this interval is Latest Jurassic (Tithonian) or
Earliest Craetacacus (Barriasian) in age. The domination
of this assemblage by agglutinated foraminifera suggests
a turbid naeritic depositional sita.

AGE: Latest Jurasaeic to Earliest Cretaceous
(P=14 to P-15)
ENVIRONMENT: Naritic
(turbid)
7330-7450"

This very thin incerval appears to be Tithonian (P-13)
based on the presence of: Gaudryina milleri, G. leffing-
walli, Haplophraqmoides canui, Trochammina canningensis,
T. sablaei, T. topagorukansis, Glomospirella 8, Globuline
topagorukensis, and Conorboides cf. hotkeri. These strata
were probably daepositad in inner to middle neritic depchs
associated with varying amounts of turbidicy.

AGE: Late Jurassic
Tithonian (FP-15)
ENVIRONMENT: Inner to Middle Neritic
(fluctuating turbidicy)
7450-8020"

Marginulina prima, M. cf. bergquisti, Saracenaria oxfordiana,
Prondicularia luatrata, Eogutgulina lia._sica, Vaginulina
curva, Gaudryina tailleuri, Haplophragmoides canui, Ammodis-
cus thomsi, Regurvoides turbinatus, Ammobaculites alasken-
sis, Lenticulina audax, Globulina topagorukensis, Taxtularia
arsoplecta, Trochammina canningensis, T. gryei, T. sablaei,
and T. topagorukansis indicate that theae strata are pro-
bably pre-Tithonian age. The lack of some of the Oxfordian
forms found in thae undarlying interval suggest that this
assemblage could oe as young as Kimmeridgian in aye. Thase
strata were probably deposited in middle neritic to upper
bathyal watar dapths.

AGE: Late Juraeaic
Oxfordian to Kimmeridgian (F=-16'
ENVIRONMENT: Middle Naritic to Upper 3athyal
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8020-8890*

Saracenaria topagorukensis, Marginulinopais phragmites,
Citharina fallax, C. cf. inaequistriati, Lingulina cf.
hathra, Trochammina roetovzevi, T. sp. (small, high spired),
Lenticulina quenatedti, Astacolua pediacus, A. calliopsis,
Dentalina cf. ectadia, D. tenuistriata, Vaginulina sher-
borni, Involutina cheradospira, Eoguttulina metensis, and
Nodoaaria cf. sghxngo:'hauu, among others, indicate an
Oxfordian (P-16) age. The abun unt and diverse asaemblages
associated with these strata suggeat an outer neritic to
bathyal cleaxwater enviroament of deposiction.

AGE: Late Juraasic
Oxfordian (P-16)
ENVIRONMENT: Outer Neritic to Bathyal
{clearwater)
8890-93130°'

Theae strata are considered Early to Middle Juressic age
based on occurrences of Ammobaculites vetusta, ‘!‘n.glas;a
sp., Aatacolus dubius, Lnn:icuu_n_a_ bicostata, L. cf.
d'orbigny, Nodosaria setulosa, N. mitis, N. radiata, N.
orthostcecha, Reophax densa, and frequent to abundant
pyritized radiolaria’of the genera GCenosphaera spp., Dictyo-
mitra spp., Spongodiacus spp., Lithocampe spp., Cyrtocapsa
sp., Rhopalasetrum spp., and Patulibracchium 8. The abun-~
dance of radiolaria suggeet open marine conditioans. Thae
dapositional environmant for thesa rocks was prc .ably
middlea neritic to as deep as upper bathyal.

AGE: Barly to Middle Jurassic
(F=17 ®o P-18)
ENVIRONMENT: Probable Middle Ner.tic to
Upper Bathj;al
(open marine)
9330-9700*

It was neceasary to spread tha age of thia interval since
1t contains a mixed assemblage. A fauna similar to the
overlying interval occurs herein, aloag with questiocnable
reworked Triassic (F-19) forms. Occurrencea of Astacolus
cf. connudatus and Nodosaria cf. larina sSuggest a Triaasic
{F-19) age, but the interval ia lacking a complete P-19
assesblage. These strata probably raepresent inner to middlae
nearitic deposition.

AGE: Triassic to Early Jurassic
(P-18 to P=-19)
ENVIRONMENT: Probable Inner to Middle Neritic
9700-95970°

Astacolus connudatus, Nodosaria shublikensis, N. larina,
Linqulina boraealis, Puudoghnduuna gglonaun!, Tro-

chammina helicta, and Monotis £ occur

these beds. Theee faunaa appear to rep..sent opon marine

middle neritic conditions. A distinctive dark brown to

black calcaracua pebbly sandstone similar to that dsecribed

by Tappan (1951, pp. 35-5) from the dDasal 25 to 30 feet of

the Shublik fa. in the Sadlerochit River Region tops at
9880 to 9910 feet 1n this well.

AGE: Triassic
{F=19)
ENVIRONMENT: Middle Neritic

(open marine)

9970+11,130°

A poor fauna consisting of Ammobaculites spp., A. sp.
(small, bell-shaped chambers), Tolypammina glarsoea,
Pseudoglandulina dansa, Nodosaria liratslla, Ammodiscus

P, and pyritized radiolaria occurs through moet of this
iaterval. This assemblage is indicative of Zonule P-20,
and 1s probably still Triaesic in age. A lithologic change
to glauconitic quartzitic sandstone at 10,980 to 11,110
feet (11,031’ Core) suggasts that Wwe are probably in the
Permian Echooka Pormation ac that point. The top of this
unit is placed on the basis of the F-20 fauua, and the base
of the aforementioned basal Shublik Fm. pebbly sandstone.
We recognize that tha strata associated with the uppermoat
400 feat of this intarval are fot typical Sadlarochitc Fm.,
and it is posaible that the F-20 Paunule may climb into the
Shublik Fm. So far we have only cbserved ti.is boundary in
ditch samples where it appears thet the P-20 Paunule :o
restricted to tha Sadlerochit Group. Thaese strata probdably
fepresant nonmar:na to innar naritic deposition.




9970-11,130' (con't,)
AGE: Permo-Triassic
(F=20}
ENVIRONMENT: Nonmarine to Inner Nerictic

11,130-12.594' T.D.
Generally throughout the North Slope area, the lisburne
Group can be divided into thrae lithologic units:

1. Upper Limestone Unit

2. Dolomite Unit

3. Lower Liamy Unit
‘The Upper Limestone Unit is 1464+ feet thick, and appears
t0 be the only unit penetrated in this well.

Grainstones and packstones between 11,130 feet and 11,800
feet are characterized by nod riids, pirids, por-
cellanecus spp., Protonodosaria sp., and very rare Paleo-
Aglxninl 3sp. These species indicate that these beds are
Early Permian (F-21). The base of this interval, and the
top of the underlying Pennsylvanian carbonates is very
difficule to pick since it is based primarily on the lowest
occurrence of Protonodosaria sp. and we are deuiing entire-
ly with ditch samples.

Strata between 11,600 feet and 12,380 feet contain frequent
to common Trepeilopsis sp., Zarlandia spp., Pseudoglomo-
spira sp., Stachecides meandriformis, and Mitcheldeania sp..,
together with rare Siseriella parva, Eoschubertella yukon-
ensis, Pseudostaffalla sp., Monotaxinoides multivolutus,

Volvotextularia mississippiana, Globivalvulina bulloides,
and Stylocodium sp. Since theze was no noticaable burst

of Eoschubertella sp. or Pssudostaffalla sp., we feel thet
the strata between 11,600 feet and 12,380 feest are no

oldar than Mamet's Zone 22 and could be as young as Mamet's
Zone 24 (see Mamet, 1971, pp. 203 & 204)*. The rare, but
continuous, occurrence of colites below 12,380 feet may be
an indication that the carbonates below that point are
possibly as old as the uppermost portion of Mamet's Zone 21.
Theee strata represent a shallow shelf carbonate platform
suite.

AGE: Niddle Pennsylvanian to Early Permian
(Mamet's Zona 21 to A.W.A. F-21)

ENVIRONMENT: Neritic (shoaling shelf)

FORAMINIFERA REPORT - REVISION

R e —

7220-7450' : Change age to read: Early Cretaceous (Hau-

220 tatl\gtianqto Barremian) F-12 to F-13, This
now means that strata from 6890 feet to
7450 feat are Early Cretacecue (Hauterivian
to Barremian) F-12 to F-13.

7450-8020° : Change age to Early Cretaceous (Berriasian
to Valanginian) F-13 to F-1l4. Thia means ve
are now suggesting that the Early Cretaceoue
is sitting directly on the Oxfordiaan (F-16)
age strata in this well.



S. Meade #1
(Palynology)

PALYNOLOGY REPORT

Introduction

A total of 179 samples were processed and analyzed for
palynological age detsrminations. The total consisted
of 100 ditch, 11 sidewall, and 68 conventional core sam-
plas. The sample coverage extends from 95 feet to the
total depth of 8519 feet and incorporates the radrilled
portion of the well.

Included in this report are two (2) charts depicting the
pelynomorph distribution in all the South Meade #1 samples
examined.

Summary of Results

95-6560"

Undifferentiated bisaccates (C-A); rare sporadic occurrences
of yitreisporites pallidus, Aequitriradites spinulosus;
numerous, rare occurrences of Triassic grains.

Batioladinium jaegeri (R), Cyclonephelium distinctum (R-P),

Odontochitina operculata (R-F), Oligosphaeridium complex
(R=-?), Mudecongia spp. (R}, Genus “"B” (R, sporadicirs
of ked Trisssic, Jurassic and

Neocomian species.
AGE: Barly Cretacscus (Aptian-Albian)
- P=M18 to P-M17
ENVIRONMENT: Marine

No restrictive Albian diuoccyst species were cbserved in
this interval. Possibly this section is entirely correla-
tive to the Aptian-Early Albian, P-M18, zonule.

Below approximately 4900 feet there is 2 slight decrease
in dinocyst abundancss raflected in the ditch samples. A
decrease in marine conditions is supported at least in part
by the lack of dinocysts in Core #1 (4950-4960°).

6360-6810°SWC

Undif iated bi {C-A} ; scattsred occurrences
of Gleicheniidites senonicus, Classopollis classoides, Cica-
tricosisporites australiensis.

Oligosphaeridium complex (P-A).
AGE: garly Cretaceous (probable Neocomian)
P-M20 to P-M19
ENVIRONMENT: Marine

The aain avidence for Crataceous wes the Q. complex influx
as seen in the sidewall cores 6664 feet and 6830 feet.
Nothing else of importance was observed to be indigenous
in the samples through this interval. The 0. complex
specimens were all dark in color, poorly preserved, and
fragmeated. Lacking any other significant forms only a
tentative age assignment is possible.

$830-7600°

Undiffersntiated bi (C), Gleicheniidites sanonicus
(R}, Cl 1lis classoides (R), Cicatricosisporites
australieneis (single).

No indigenous dinocysts.

AGR: Jurassic-Cr undiff 1ated
ENVIRONMENT: No eavidence of marine

7600-7840°

Glaicheniidites senonicus (R}, Clasgopollis classoides (R},
indeterminate spores (R<C).

7Parsodinia osmingtonese (single), Gonyaulacysts cf. juras-
sica (single).

AGE: Possible Late Jurassic
undifferentiated

ENVIRONMENT: Marine

The two (2) dinocysts of questionable affinity observed

in this interval app to be indig and are su;gastive
of a Late Jurassic age. The tentative identifications
based on poorly preserved specimens providas for only a
tentative age assignment.

7840-8519° -

Undifferentiated bisaccates (F-C), Vitreisporites pallidus
(R, sporadic), Classopollis classoides (R~Cl, ?Lx_c_ggg_dé_u_gl
sporites seaimurus (single); single specimens of reworked
(?) Lueckisporites sp., Taeniaesporites sp.

Micrhystridium spp. (R-P).
AGE: Triassic-Jurassic undilfferentiated
ENVIRONMENT: Mazrginal Marine

A single, poorly preserved spore that is questionably iden~-
tified as L. semimurus indicates that by 9504 feet the sec-
tion may be Early Jurassic ia age.

8520-8819°

Indsterminate spores (P), undifferentisted bisaccates (R).
AGE: Indeterminate
ENVIRONMENT: Nonmarine?

8819-3373* . :

Hm;aulclt-s sp. (R), Vitreisporites pallidus (R).

Sverdrupiella usitata (R-C), 8. sp. (M), .

AGE: Late Triassic, Norian (P-M26)
ENVIRONMENTS Marine :

2873-9510°

Undifferentieted striste bisaccates (R); scattered, rars
occurrences of Gnhetaceaspollenites sp,, Tasnisesporites sp.,
Aratrisporitss sp., Crustaesporites sp.

Micrhystridium spp. (R), Varyhachium spp. (R-P).

AGE: Triaesic (probable P-T16)
ENVIRONMENT: Very Marginal Marine

$510-~9943'T7.0.
Essantially barren of palynomorphs.

AGE: Indeterminate
ENVIRONMENT: Indeterminste

This intervsl shows a changs in the thermal sltsration of
the organic constituents. Below 9510 feet the residues
ere gray to black imcolor, whareas, above 9510 feet ths
color range is in the brown.



PALYNOQG[ EEPOET -~ ADDENDUM
Iatreduction

A total of 34 sidewall core samples were processed and
examined for palynological age determinations. The
samples were taken between the depths 8275 feet and
9909 feet, which represents section penetrated in che
Redrill No. 1 and Redrill No. 2 of the South Meade
well.

This work was conducted under Contract #17779, Item 04.

Summary of Results

Examination of the additional samoles has produced some
modifications to the original palynological subdivisions.
The changes are as follows:

1. The base of the Late Triassic, P-M26, is lowered to
3099 feet.

2, SWC 9370 feet is probably in the P-T1l7 zonule, which
was not observed originally.

3. Samples ac 9584 feet and 9630 feet produced scme
identifiable spores which range in age from Devonian
to Triassic.

Listing of Recovered Flora

8275 'swc
Indeterminate spore fragments, very poorly preserved (F).

AGE: Indeterminate
ENVIRONMENT: Nonmarine?

8281'swc
Undifferentiaced bisaccates (F).

AGE: Indeterminate
ENVIRONMENT: Nonmarine?

8738'3SwWc

Undifferentiated bisaccates (R), indeterminate spore frag-
ments, poorly preserved (F), Micrhystridium sp. (R).

AGE: Indeterminate
ENVIRONMENT: Marginal Marine

8782'SwC
Indeterminate spore fragments, poorly preserved (R).

AGE: Indeterminate
ERVIRONMENT: Nonmarine?

8808'swc

Undifferentiated bisaccatee (R), Micrhyscridium sp. (R).
AGE: Indetarminate
ENVIRONMENT: Marginal Marine

8348'Swc

Undifferentiated bi {R), Lycopodi ites sp.

(R}, ?Noricysca sp. (R), Micrhystridium sp. (R), Emphani-

sporites sp. (single, reworked), indeterminate spore frag-

ments, poorly preeerved (A).

AGE: Probable Late Triassic, Norian
(P-M26}

ENVIRONMENT: Marine

-65-

8985 'sSWC
Indeterminate spore fragments, very poor preservation
Micrhystridium sp. (R).

3

AGE: Indeterminate
ENVIRONMENT: Marginal Marine d
9093'SWC

Undifferentiated bisaccates (F), Monosulcites sp. (R),
indeterminate spores and spore fragments (C), 2Noricysta
ap. (F), Scolecodont (R).

AGE: Probable Late Triassic, Norian
(P-M26)

ENVIRONMENT: Marine

3160 gWC
Undifferentiated bisaccates (R).

AGE: Indeterminate
ENVIROMMENT: Nonmarine?

9174°SWC
Undifferentiated bisaccates (F).

AGE : Indeterminate
ENVIRONMENT: Nonmarine

9187 SWC

Undifferentiated bisaccates (R), Striatites richter:i (R),

PLL LN

Taeniaesporites sp. {R), Micrhystridium sp. (R).

AGE: Triassic (P-T16)

ENXVIRONMENT: Marginal Marine
8196° SWC
Undifferentiated bisaccates (R), Dulhuacyspora minuta
(R), Striatites richteri (R), Taeniaesporites sp. (F).

AGE: Triassic (P-T16)
ENVIRONMENT: Nonmarine

9203'swC
Undifferentiated bi: (R}, Dulhuntyspora miauta .
(R), Lueckisporites sp. (R), Striacites richteri (R),

AL A

AGE: Triassic (P-T16}
ENVIRONMENT: Nonmarine

9213 sMC
undif € iated bi {R), indeterminate spores (F),
Taeniaesporites sp. (F).

AGE: Triassic (P-T16}
ENVIROMMENT: Nomnmarine

9236°'SWC

Monosulcitee sp. (R), Dulhuntyspora minuta {(R), Krasuse-
lisporites sp. (R}, Taeniszesporites sp. (F). Scolacodont
Paind sttty Taanizesporites

(R).

AGE: Triassic (P=T16)
ENVIRONMENT: Marginal Marine

9243°'SWC

Undifferentiated bi (R), 1nd nace sp (F),
dulhuntyspora minuta (R}, Taeniaesporites sp. (C).

AGE; Triassic (P-T16)
ENVIRONMENT: Noamarine
3278' SwWC

Undifferentiated bi (R}, ind
Taeniaesporites sp. (R).

nacte spores (R),

AGE : Triassic (P-T16}
ENVIRONMMENT: Nonmarine
8370°SWC

Undifferenciated bisaccates (C), Monosulcites sp. (R), in-
determinate spores (C), Striatites richteri (C), Taeniae~

sporites sp. (C). .

AGE: Probable Permian-Triassic (P-T17)
ENVIRONMENT: Nonmarine



9403 SWC
Barren of palynomorphs.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

9469 SWC
Barren of indigenous palynomorphs. Mud contamination.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

2580°3WC
Indeterminate spores (R}; small recovery.

AGE: Indeterminate
ENVIRONMENT: Nonmarine

3584 ° SWC .
Spinotriletee sp. (F), indeterminate spores, poorly ore-
served (A}, Calamospora sp. (single).

AGEs Devonian-Triassic
ENVIRONMENT: Nonmarine

9595 Swc

Monosulcites sp. (R), indeterminats sporss, poorly pre=-
sezved (C).

AGE: Indeterminate
ENVIRONMENT: Nonmarine

9610 swc
Undifferentiated bisaccate (R}, indeterminate spores,
poorly preserved (F).
AGE: Indeterminate -
ENVIRONMENT: Nonmarine

9630'Swe .

Calamospora sp. (C), indeterminate spores, poorly pre~
sarved (A).

AGE: Devonian-Triassic
ENVIRONMENT: Nonmarine

9666 SWC
Indeterminate spores (R).

AGE: Indeterminate
ENVIRONMENT: Nonmarine

9756°'SwWC
Barren of palynomorphs.

AGE: Indeterminace
ENVIRONMENT: Indeterminate

3786'SWC
Barren of organics.

AGE: Indeterminate
ENVIRONMENT: Indetezminate

9788°'Swc
Indeterminate spores? (R}, very small recovery.

AGE: Indetarminate
ENVIRONMENT: Nonmarine?

2830° swe

Indeterminate spores? (R), very poor preservation.
AGE: Indeterminate
ENVIRONMENT: Nonmarine?

9l74'§5
Indeterminate epores? (R), Very poor preservetion.

AGE: Indeterminate
ENVIRONMENT: Nonmarine?

-66-

9881°'swC

Indeterminate spores? (F), very poor pressrvation.
AGE: Indeterminate
ENV;HONHENT: Neonmarine?

9895 ' swWC

Indeterminace spores? (R), very poor presservation.

AGE: Indeterminate
ENVIRONMENT: Nonmarine?

$909°swC
Indeterminate spores? (F), very poor preservation.

AGE: Indeterminate
ZNVIRONMENT: Nonmarine?

Preparation and analysis of Topagoruk T.W. {1l cora samples
for comparison with the 8. Meade RD #2.

10,228-229') 10-390-403') 10,411’

Barren of palynomorphs..
Organic color = red-brown.

10,489-490'; 10,490-492*

Prequant spores, rather simple morphology, indeterminate
genera. Possibly Devonian age.
organie color = red-brown.

10,491°; 10,503*
Indeterminate spore fragments.
oxganic color = red-brown.

These core samples lack any distinctive spore genexa to
make a definite age assignment. Based on the absence of
cextain forms, however, this assemblage is suggestive of a

pre-Carboniferoue age.

The TAI for the Topagoruk T.W. #l samples are significantly
less (3.0 range) than they are for the seation in the
bottom part of the South Meade RD #2 (4.0 range).



S. Meade #1
(Foraminifera)

FINAL MICROPALEONTOLOGY REPORT

Enclosed you will find a 1" to 100' faunal distribution
log and 3 faunal checklists on the S. Meade #l well.

The conclusions presented in this report are based on
the processing, picking and examination of 282 ditch
samples, generally composited on 20 to 30 foot incervals,
68 conventional core, and 1l sidewall core samples. A
gensralized age summary of the well is provided below.

95-1740"

Eurycheilostoma robinsonse, Gaudryinella irregularis, Tex-
tularia topagorukensis, Ammobaculites fragmencarius, A.
wenonahae, FPsamminopelta subcircularis, Valvulineria loetter-
lei, Baplophragmoides topagorukensis, H. cf. excavata, Sac-
cammina lachrami, Trochammina u:mun'axnnsil. Pseudobolivina
rayi, Verneuilinoides boresalis, Gavelinella stictata, G.
awunensis, Gaudryina canadensis, dippocrepina barksdale:,
Miliammina manitobensis, M. awunensia, M. ischnia, and
Bathysiphon vitta, among others, characterize thsae scrata.

Dittgg' A COXnu tops at 640 feet and becomes comwon at 1000
feet. The above association is typical of the Verneui-
linoides borsalis faunal zone and is Middle to Late Albian
age (P-9). The fraquant occurrence of Textularia topa-
gorukensis at 1300 fest suggeests that the top of Zonule
P-10 may be as high as 1300 feat, but we prefer to place

it at the top of Gaudx_'xina nanushukensis at 1740 feet since
we fsel that the latter is a more reliable marker. The
environments represented by these assemblages wers probably
inner to middle neritic associated with fluctuating tur-
bidity.

AGE: Early Crstaceous
Middle to Lace Albian (P-9)

ENVIRONMENT: Inner to Middle Neritic
(fluctuating turbidity)

1740-3360*

This interval is characterized by occurrencas of the follow~
ing: Bathysiphon vitta, Gaudryina nanushukensis, Vernsui-
linoides borealis, Gavelinelila stictata, Eurycheilostoma
gobinsonas, Psamminopelta bowsheri, Tritaxia manitobensis,
marginulinopsis cephalotes, Textularia topagorukensis,
Miliammina awunensis, Haplophragmoides topagorukensis. H.
cf. sxcavata, and Conorboides umiatensis. The above fauna
indicateas a Lates Aptian to Zarly Albian (P-1Q) age. The
environments repressnted by these moderately diversa assem~
blagee were probably somewhat turbid inner to middle
neritic depths with short periods of lesser turbidity.

AGE: Early Cretaceocus
Late Aptian to Early Albian (P-10)

ENVIRONMENT: Inner to Middle Neritic
(£luctuating turbidicy)

3360-6500"

A pyritized radiolarian fauna characterizes these strata
together with rare occurrences of agglutinated foraminifera.
pyritized radiolaria of the following genara occur: Ceno-
sphaera spp., Spongodiacus sp., Spongurus sp., and Litho-
campe spp. Lithocampe N tops just above the base of this
unit at 6470 feec. According to Ramsey (1970) this zone
of pyritizad rediolaria separates the Verneuilinoides
borealis zone from the Gaudryina tailleuri zone, and is
probably Aptian to Early Albian in age. We feel that it is
probably Aptian in age, but our data is tentative at this
time. ODue to the preservation of this fauna, all that can
be said about the snvircament of deposition is that it was
marine and open to ocsanic currents.

AGE: Early Cretaceous
Aptian (P-11)

ENVIRONMENT: Open Marine

-67~

6300-6760"

Occurrences of Gaudryina tailleuri, G. tappanae, G. miller:,
Glomospireila S, G. arctica, Ammobaculites fragmentarius,

arenacecus spp. (large, coarse), Trochammina squamata, T.
conicominuta, T. cf. instowensis, Gravellina 1, Glomospira
subarctica, Haplophragmoides duoflatis, H. coronis, H. in-
flatigrandis, Praebulimina 2, and Gicbulina exserta, indi-
cate a Neocomian (F-12 to P-13) age for these scraca.

Common to abund ded ¢ d quartz floaters also
dominate thie intexval. The abundance and diversity of this
predominantly agglutinated assemblage suggests a relacively

turbid middle to outer neritic depositional environmant.

AGE: Early Cretaceous
Neccomian (F-12 to F-13)

ENVIRONMENT: Middle to Outer Neritic
({moderate turbidicy)

6760-6970"

Conorboides hofkeri, Citharina <f. aequiscriata, Sarace-
naria oxfordiana, Frondicularia lustrats, Boquttulina
liassica, Vaginulina curva, Marginulinopsis phragmites,
Haplophragmoides canui, Lituotuba irregularis, Recurvoides
turbinacus, Ammobdaculites alaskensis. Lenciculina audax, L.
prima, Globulina topagorukensis, Trochammina canningensis,
T. instowensis, T. sablei, and T. topagorukensis indicate
thac thess straca are Late Juraasic ags. They are pro-’
bably Tithonian in age, but could conceivably be as old as
Kimmeridgian. Theee strata were probably deposited in
middle neritic to upper bathyal water depths.

6760-6970' (con't.)

AGE: Lace Juraesic
Kimmeridgian to Tithonian
(P-15 to P-16)

ENVIRONMENT: Middle Neritic o Upper Bathyal

§970-7990°

Prondicularia lustrata, Globulina topagorukensis, Recur-
voides turbinacus, Gaudryina leffingwelli, G. dyscrita,
Nodoearia baiteata, N. cf. sphingothalma, Textularia areo-
pleots, Saracenaria eogas_o_mkuuil. citharina fallax, Mar-
ginulinopsis phragmites, Linqulina aff. charagmata, Spi-
rillina amphelicta, Trochammina rostovzevi, T. sp. (small,
high spired), T. gryci, Lenticulina audax, Frondicularia
squamosa, Dentalina cf. sctadia, D. cf. gracilistriata,

Involutina cheradospira, I. aspera, Eoguttulina liassica,
and Glomospira perplexa, among others, indicate an Oxford-

ian (P-16) age. The upper boundary of this unit represents
a hiatus in time (unconformity? fault?) since the interval
between 7450 fset and 8020 feet referred to as Kimmeridgian
to Oxfordian (P-16) in the Kugrua #l well appears to be
@issing in the S. Msade #1 well. It is our opinion that
this hiatus is most iikely an unconformity. The abundant
and diverse assemblages associatad with theas strata suggest
an outer neritic to bathyal clearwater environment of depo-
sicion.

AGE: Late Jurassic
Oxferdian (F-16)

ENVIRONMENT: Quter Neritic to Bathyal
(clearwater)
7990-8519"

These strata are considered Early to Middle Jurassic age
based on occurrences of Ammobaculites vetusta, Marginulina
berqquisei, Astacolus dubius, Lenticulina cf. faveolata.
L. d'orbigny, Nodosaria mitis, M. radiata, N. cf. shubli-
kansis, Prondicularia baueri, Gaudryina dyscrita, and
frequent to abundant pyritized radiclaria of the genera
Censophasra spp.. SEugoditcu spp., Patulibracchium sp..
and Lithocampe cf. T. The abundance of radiolaria suggest
open marine conditions. The depositional environment for
thesea rocks was probably middle neritic to as deep as
upper bathyal.

AGE: Early to Middle Jurasaic

{P=17 to F-18)

ENVIRONMENT: Probable Middle Neritic to
Upper Bathyal
(open marine)




8520-~8930°

It was necesssry to spread the age of this interval sincs

it contains a mixed assemblage. A fauna similar to the
overlying interval occurs, along with questionably rsworked
Triassic (P~19) forms. Rars occurrences of Astacolus
connudatus, Lingulina borealis, Psseudoglandulina densa

and Nodosaria cf. shublikensia suggest a Triassic (F-19)
ages, but the interval is lacking a complets F~l9 asssmblage.
The number of rare Triaseic forms tend to increase slightly
near tha base of this interval, and it is possible that

the top of the definites Triaasic (P-19) could be a samples
or two higher somewhers betwean 8870' and 8900' feet. Thess

strata probably repressnt inner to middle neritic deposition,

83520-8930* {con't)

AGE: friassic to Early Jurassic
(P-18 to P-19)

ENVIRONMENT: Probabls Inner to Middle Neritic
8930-9170°
Astacolus connudatus, Nodosaria shublikensis, N. larina,
Prondicularia acmasa, Lingulina borsalis, Pssudoglandulina
eimpsonensis, P. densa, Trochammina helicta, and Monotis/
Haloirtia frag 8 occur through these beds. Theas faunas
appsar to represent open marine middle neritic conditions,
A faw black chert pebbles were found in the interval 9080-
9140 feet which suggest a correlation betweesn 9080 fest in
this well and 9880 feet in the Kugrua {1 well, but the
abundance of these pebbles was much less in this well.

AGE: Triassic
(P~19)

ENVIRONMENT: Middle Neritic
(open marins)

9170-9530"
A very poor fauna consisting of Ammobaculites spp., Trocham-

minojdeny spp. and Ammodiscus P. occurs in this interval. This
sparse assemblage is suggestive of Zonule P-20, and is probably

still Triaseic in age although a late Permian age can not

be absolutely ruled out. The base of this interval is placed
primarily on a lithologic change to medium to dark gray
coaly and carbonaceous shalee, siltstones, sandstones,

and pebble conglomerates. These strata probably represent
nonmarine to marginal marine deposition.

9170-9530* (con't)

AGE: Permian to Triassic (P-20)
EVNIRONMENT: Nonmarine to Marginal Marine

9530-9943* T.D.

These strats are barren of indigenous Poraminifera and

are tharefore of indeterminate age. The only Poraminifera
found in ditch samples from this interval are interpreted

ae caving from the overlying Triassic (P-19) interval.

The following lithologic changes ware noted in the waehed

ditch samples.

9530-9730': Dark gray shale. Coaly below
9590°*,

9730-9810': ODark gray very fine-grain sandstone
- and siltstone.
9810-9840': Gray chert psbble conglomerate

9840-9943': Blsck coaly siltstone, very fine-
grain sandstone and shsle.

Tem (10) core samplees from the interval coneidersd "Lower
(?) or Middle Devonian® (10,040-10,503') in the U.S.N.
Topagoruk #1 Tsst Well were processed and examined for the
purpose of lithologic comparison with these strata. The
individual sample descriptions are presented in Appendix

A at the back of this report. The conclusions were as
follows. The Topagoruk #l core samples were also of
indeterminate age. Only ons sample (10,411') contained

any Poraminifera. That sample contained only a single broken
fragment of an unidentifiable species. A comparison of
lithologiee from thin sections and washed reeidues indicaced

~68~

9530-9943' T.D. (con't)

that the lithologies in ditch samples below 9530 fsst in
the S. Meads #1 RDJ2 well were similar to lithologies in
cores axamined from 10,228-10,503 fest in the Topagoruk

§1 well. The major difference obeerved sesmsd to be that
thers were mors coaly micrastringera compared to dis-~
seminated particulite carbonaceous matter in the S. Meade
31 RD#2 samples. This may be a matter of sampling though,
since coal seams are shown at about 10,150 feet in the U.8.G.8.
?P. 305-D report on the Topagoruk #1 well, Another pos-
sibility is that the degree of thermal alteration may have
been greater in the S. Meade #1 RD#2 well and was respon-
sible for the formation of a greater number of coal seams,

AGE: Indeterminate
ENVIRONMENT : Indeterminate

FORAMINIFE RT - ADDENDUM

The following addendum to the S. Msade §. micropalsontolo-
gical report ias based on the examination and checklisting
of 32 sidewall core samples recaived October 24, 1979.
There were no ages: found in these sidewall cores that would
alter the origzinal report. A sampls-by-sample listing of
the fauna, lithology, age and environment is presented be-

low.

Standard technfques were empicyed in processing the
material. All samples wers boilad in Quaternary~0 and
washed over 20 and 200 meah screens.

Prequancy symbols used in this report correapond to the
following numerical values: R = rare (1-5); F = frequent
(6=32); C = common (33-99); A = abundant (100-199); and

FL = flood (200+}.

8275 swe
Trochammincides sP. (R). Dark brcwn iron-stained silty
shala.

AGE: Probable farly to Middle Jurasaic

{P=17 to P~18)
ENVIRONMENT: Marine

8281'SwWC
No Poraminifers found. ODark brown iron-stained silty
shale.

AGE: Indeterminate

ENVIRONMENT: Indeterminate

8758'SWt
Arenaceous sp. (R), pyrite (C). Daxk brown pyritic silty
shale.

AGE: Indeterminate

ENVIRONMENT: Possible Marine

8782 SWC
No Poraminifera found. Dark gray to black siltstone.

AGE; Indeterminate
ENVIRONMENT: Indeterminate



8808°'SWC

No Foraminifera found.
sacchroidal sandstone.

Light brown very fine-grained

T AGE: Indeterninate (Sag River Ss.
lithology)
ENVIRONMENT: Indeterminate

8948'swC

Ammobaculjtes cf. vetuata (R}, Astacolus connudatus (F),
_hn_u_!pdisex.\l sp. (R), Lingulina borsalis (R), Pseudoglan-
dulina simp is (R), Monotis/Halobia fr (),
ostracods (medium-large, smooth) (P), pelecypods (pyrite
casts) {(R), echinoid spines (R}, pyrite (A}, pyrite sticks
(C}. Dark brown to black shelly siltstone.

AGE: Triassic (P-19)
ENVIRONMENT: Middle to Quter Neritic
8985'SNC
Ammobaculites cf. v a [R), A sp. (R), Asta-

colus connudatus (P), Nodosaria shublikensis (R), Pseudo-
glandulina simpsonensis (R), Monotis/Halobia fragments
(R), pyrite (R). Dark brown silty shale.

AGE: Triassic (P-19)
ENVIRONMENT: Middle to Octer Neritic

8039'sSWC

Astacolus connudatus (R), Nodosaria shublikensis (R},
Monotis/Halobia fragments (P}, ostracads (small-mediun,
smooth} {R}, pyrite (f). Dark brown silty shala.

AGE: Triassic (P-19)
ENVIRONMENT: Middle to Outer Neritic
9160 SwC
No Poraminifera found. Pyrite (F). Black siliceous siley
shale.
AGE: Indeterminate
ENVIRONMENT: Indeterminate
9174 SWC

No Poraminifera found. Dark brown iron-stained siltstone

or silty shale.

AGE: Indeterminate {Ivishak Fm.
lithology)
ENVIRONMENTY: Indeterminate

3187'SWC

No Poraminifers found. Dark brown iron-stained silcstone.

AGE: Indeterminate (Ivishak Fm.
lithology}
ENVIRONMENT: Indaterminate
2196'SWC
No Foraminjifera found. Pyrite (C}. Dark gray iron-stained
pyritic shale.
AGE: Indeterminate
ENVIRONMENT: Indeterminate
9203'3WC
No Poraminifera found. Derk gray shiny silty shale.
AGE: Indeterminate
ENVIRONMENT: Indeterminate

.

9218 swC
No Poraminifera found. Pyrite (R).
stained silty tuffaceous shale.

Reddish-brown iron-

AGE: Indeterminate
ENVIRONMENT: Indeterninate

3236 ' SWC

No Poraminifera found.
tuffaceous shale.

Reddish-brown iron-stained silty

AGE:”
ENVIRONMENT:

Indeterminate
Indeterminate

9243'SWC
No roraminifera found. Dark brown shale.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

~-69-

| 9610'swWe

No Foraminifera found.

AGE:

ENVIRC T

Black shale.

Indeterminate
Ind nate

»

9630°'sWC
No Poraminifera found.

AGE:
ENVIRONMENT:

9666 ' swc -
No Poraminifara found.
shaly coal seam.

AGE:
ENVIRONMENT:
9756w
No Poraminifera found.

AGE:
ENVIRONMENT:

9788'swC

No Foraminifera found.

AGE:
ENVIRC T

Black shale.

Indeterninate
Indeterminate

Coal (anthracite?) (A}.

Indeterminate
Indeterminate

Dark gray shale.

Indeterminate
Indeterminate

Black

Madiun-dark gray iron-s:zained
mottled bentonitic? shale.

Indeterminate

Ind inate

9850 SWC
No Foraminifera found.

AGE :
ENVIRONMENT:

3874'sWC
No Poraminifera found.

AGE:
ENVIRONMENT :

2881'SWC
No Foraminifera found.

AGE:
ENVIRONMENT :

9278'swe
No Foraminifera found.
stone,
AGE:
ENVIRONMENT:

3370'SWC
No Poraminifera found.
quartzitic sandstone.

AGE:

ENVIRONMENT :

9403'Swc

Endothyra? sp. (1), pyrite (R).

Medium-dark gray iron-stained
mottled bentonitic? shala.

Indetarminate
Indeterninate

Dark gray to black shale.

Indeterminate
Indeterminate

Dark gray to black shala.

Indeterminate
Indeterminate

Gray iron-stained quartzitic sile-

Indeterminate (Ivishak Fm.

lithology)
Indeterminate
Pyrite (P). Gray fine-grained

Indeterminate (Ivishak Fm.

lithology)
Indeterminate

£ine-grained muddy sandatone.

AG2:
ENVIRONMENT :

9580 'Swe
No roraminifera found.

AGE:
ENVIRONMENT:

9584 'SWC
No Poraminifera found.

AGE:
ENVIRONMENT :

9595 SWC

No Foraminifera found.
AGE:
ENVIRONMENT :

Possible Permian?
Possible Marine

Black shale.

Indeterminate
Indeterminate

Black shale.

Indeterminate
Indeterminate

Black iron-stained shale.

Indeterminate
Indeterminate

Buff tan iron-stained



9895 SWC
I on't
No Foraminifera found. Coal (anthracite) (FL). Black shaly APPENDIX A (e !

coal seam,
THIN SECTION DESCRIPTIONS

AGE: Indeterminate
ENVIRONMENT: Indeterminate
10,226-10, 229 Core

3309 suc No Poraminifera, pyrite (R}, coal (R}, Dark gray quartzitic
No Foraminifera found. Vein quartz (F). Dark gray to very fine~grain sandstone.
black fractured guarti-veined shale. AGE: Indeterminate

AGE: Indeterminate ENVIRONMENT: Indeterminate

ENVIRONMENT: Indeterminate

10,386-10,387"Core
No Poraminifera. Brownish-gray coarse-grain chert sandstone

or chert pebble conglomerats.
AGE: Indeterminate
ENVIRONMENT: Indaterminate

FORAMINIFERA REPORT - REVISION 10,387-10,388"'Core

No Poraminifsra. Coarse-grain sandstone or chert pebble

6760-6970° : Change age to read: EBarly Cretaceous
(Berriasian to Valanginian) F-13 to F-14. conglomerate es abovs.
This means we feel that the EBarly Creta- . .
ceous is sitting directly on Oxfordian AGE1 Indeterminate
(F-16) age strata in this well. ENVIRONMENT: Indeterminate

10,390-10,403'Core (b)
No Poraminifera. Brownish-gray quartzitic very fine-grain
sandatone or siltstone.

AGE: Indeterminats

ENVIRONMENT : Indeterminate

THIN SECTION DESCRIPTION (con't)

10,390-10,403* Core (a)
No Poraminifera. Dark gray carbonaceous siltstone.

AGE: Indetsrminate
ENVIRONMENT: Indeterminate

10,411'Core
No Foraminifera. Dark gray carbonacecus shale.

AGE: Indetsrminate
ENVIRONMENT: Indeterminate

10,489-10,490'Core
No Poraminifera. Dark gray carbonaceous shale.

AGE: Indeterninate
ENVIRONMENT: Indeterminats
APPENDIX A
U.S.N. TOPAGORUK #1 TEST WELL
CORE SAMPLE DESCRIPTIONS 10,490-10,492'Core
No Foraminifera. Dark gray carbonacecue shale.
AGE: Indeterminets
LE DESCRIPTIONS
WASHED SAMPLE DESCRIPTIONS ENVIRONMENT: Indeterminate
10,491'Core
10,228-10,229'Core
29,2400 0222 N tah herty quactzitic sande No Poraminifera. Dark gray carbonacecus shale with coal
No Poraminifera. Dark brownish-gray cherty q microstringers.
stone.
AGE) Indeterminate
AGE1 Indeterminate ENVIRONMENT Indeterminats

ENVIRONMENT: Indeterminate

10,411 'Core

Arenacecus sp. (R). Dark gray_shale..
AGE: Indeterminate
ENVIRONMENT: Indeterminate

THIN SECTION DESCRIPTION (con't)

10,503 'Core
No Foraminifera. Gray coarse-gray sandstone or chert pebble

9,491 ‘Core conglomerate.

No roraminifera, pyrite (P). Dark brown to black silicsous AGE: Indeterminate

shale. ENVIRONMENT: Indeterminate
AGE} Indeterminate

ENVIRONMENT ¢ Indeterminate
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Peard #1
(Palynology)

PALYNO! REPORT

A total of 243 samples were processed and inalyzed from
the subject well. The total consists of 112 ditch cut-~
tings compositad into 90’ intervals, 44 sidewall cores,
86 cores, and six additional core samples recczived at a
later date and reported in en addendum to thas paper.
The total section examined ranges from 96 to 10,223' T.D.

Included with this report are Figures } and 2 which illus-
trate the distribution of the ditch and sidewall cores and
the conventional core samples, respectively. A summary of
the findings is given below along with an addendum which
reports the information from additional samples of Core #7
(7837-7868.5') received after the drafting of the data.

90-6210°"
Undifferentiated bisaccates (P-A), Araucariacites australis
{R), Callialasoorites dampieri (R), Cyathidites australis

(R}, C. minor (R-F), Exesipollenites tumulus (R}, Gleicheni-

idites senonicus (R), Lycopodiumsporites spp. (R}, Osmun-
dacidites spp. (R), Schizosporis parvus (R), Taxodiaceae (R).

Aptea polymorpha (R), Batioladinium lJaegeri (R), Canningia
colliveri (R-F), Cleistosphaeridium spp. (R-F), Cyclone-
phelium distinctum (R), Gardodinium trabeculosum (R), Hy-
strichosphaeridium cooksonae (R), Odontochitina operculata
(R}, Oligosphasridium complex (R-F}, Palaeoperidinium cre-
taceum (R-P), Spiniferites ramosus (R), Tenua cf. T. hystrix
(R) .

AGE: EBarly Cretaceous, Aptian-Albian
(P=M18 to P-M1T)

ENVIRONMENT: Marine
Taxa from this interval are numerous and consist of both
marine and terrestrial forms. Their order of appearance
does not suggest any further subdivision for this part of
the section.

6210-6660°

Terrastrial taxe remain essentially the same as for those
listed above with the addition of Lycopodiumsporites semi-
muzus and Callialasporites triangularis.

Canningia colliveri (R-F}, Cleistosphaeridium spp. (R),
Cyclonephelium distinctum (R-3), Gardodinium trabecuylosum
{R-A), Gonyaulacysta granuligera (R), G, helicoidea (R),
Herendesnia pisciformis (R}, Impletosphaeradium sp. (R},
Muderongia staurata (R), Qdontochitina ogerculata (R-F),
Oligosphaeridium complex (R-C), Q. gomplex {thick wall) (R-F),
Polysphaeridium laminaspinoeum (R), Senoniasphaera micro-
raticulata (R), Tanyosphaeridium variecalamum (R), Tenua
ef. T. hystrix (R=A).

AGE: Probable Neocomian

ENVIRONMENT: Marine

Taxa such as Clathrotenocystis elegans, Hersndeenia pisci-
formis, Muderonqia spp., and PBriomedinjum alaskense are
either missing or only poorly represented. Therefore, this
interval has been left as probable Neocomian. In all other
aspects, it is similar to the Neccomian (P-ML9) zone known
elsewhere from the Alaska North Sloce area.

£683-7243"

Terrestrial taxa again remain the same. New taxa for this
interval are: Cicatricosisporites purbeckensis (R), Con-
cavissimisporites punctatus {(R), Coronatispora valdensis
(R), Leptolepidites psarosus {R), Pilosispor:tes trichopa-
pillosus (R}, Trilobosporites bernissartensis (R).

Dinoflagellate cysts ae well are similar to those above ex-
capt for the following additions: Cleistosphaeridium anco-
tiferum (R), C. ehrenbergii (R}, Cribroperidinium muderon-
gense (R), Nelchinopsis kostromiensis (R), Pareodinia dasy-
E—_a (R), Sirmiodinium grossi (R), Trichodinium ciliatum
(R), Tubotuberolla apatela (R).

~71~

AGE: Early Cretacecus, Neocomian
{P-M20)

ENVIRONMENT: Marine

This interval is defined by the first occurrences of Pareo-
dinia dasvforma and Tubotubersila apatela at the top, and
the last occurrence of Qligosphieridium complex in the side-
wall core sample at 7243'. O. complex and several other
Early Cretaceous microplankton taxa do continue lower in the
wall in the ditch samples, but they are not well represented
in the core and sidewall core samples, and are interpreted
to be the result of “"up-hole® contamination. Two of the
naw spore taxa from this section, i.e. Cigatricosisporites

purbackensis and Trilobosporitas bernissartensis are also
typical of Early Neocomian sections.

2290-8190°

Terrestrial taxa continue as above, but become less diverse.
New species occurring are: Plicatella abaca (R}, Rubinella
sp. (R), aad Trilobosporites hannonicus (R).

Dinoflagellate cysts as well become less diverse. Signifi-
cant new forms are Cleistosphaeridium tribulifarum (R},
Scriniodinium crystallinum (R), and Tenua cioulti (R).

AGE: Probable Jurassic, undifferentiated
ENVIRONMENT: Marginal Marine

The marked reduction in taxa does not allow for a more pre-
¢ise age in the interval described ahove. Those taxa pre-
sent {i.e. Cleistosphaeridium tribuliferum, Scriniodinium

erysgallinum, and Tenua rioulti) only weakly suggest a
Jurassic age.

Core #7 (7837-7868') from this interval is completely barrea
except for the two uppermost samples (7837' and 7840') which
contain Cretacecus {(Neocomian-Albian) palynomorphs. These
two samples are totally alieon to the remainder of the core
and are here considered to be aither contaminated by mud in-
vesion or collected from rubble at the top of the core.
Reprocessing of these two samples produced the same results
for 7837', but changed 7840°' t£o barren and in agreement with
the remainder of the core.

8214-9900°
Anaplanigporites stipulatus (R-Cl, Apiculatisporis lanjouwti
(R), undifferentiated bisaccates (R-A), Classopollis clas~
scides (R}, Deltoidospora sp. (R), Densosporites spp. (R),
Dulhuntyspora minuta (R), Polycingulacisporites sp. (R),
Taeniaesporites spp. (R}, undifferentiated verrucate spores
(R), Vitreisporites pallidus (R).

AGE: Probable Triassic, undiffarenc:ated
ENVIRONMENT: Nonmarine to Marginal Marine

Rare occurrences of Apiculatiscoris lanjouw:i, Dulhuntysoora
minuta, Taenilesporites spp., and rare to common occurrences
of Anaplanisporites stipulatus weakly suggest a Triassic
age for this interval. Frequent to abundant occurrences

of Cretaceous dinoflagellates were also noted, but they arve
interpreted as "up-hole” contamination.

9900-10,225°'T.D,
AGE: Indeterminate
ENVIRONMENT: Indeterminate

ADDENDUM

Samples received later from Core #7 provide little addi-
tional data, and do not alter the zonation of the well.
Data from these samples are as followe:

1837-7842.7"

Deltoidospora sp. (R), Lycopodiumsporites semimurus (R),
Lycopodiumsporites spp.. Osmundacidites spp.

7842.3-7848.5"

Deltoidospora sp. (R).




1848.3-7854.2"

EA-LE KL hti b LR 0

Barren of palynomorphs.

79854.2-7859.8"

Deltoidospora sp. (R).

7859.4-7862.8"

Barren of palynomorphs.

7865.9-7868.5"

Barren of palynomorphs.

SUMMARY OF PALYNOLOGY REVISIONS -

90-6210° : Early Cretaceous, Aptian-Albian (P-M18 to
P-M17).

6210-6660" : Early Cretaceous, possible Neocomian (P-M18a).

6660-6688'? : Rarly Cretaceous, Neocomian (probable in
P-M19) .

6688-7243" : Early Cretaceoue, Neocomian (P-M20).
7243-8214" : Probable Jurassic, undifferentiated.
8214-9630" : Probable Triassic, undifferentiated.
9630-10,225' : T.D. Age indeterminate.

Peard #1
(Foraminifera)

FORAMINIFERA REPORT

The following micropaleontological report is based on the
examination and checklisting of 316 washed ditch samples,
71 washed conventional core samples, 43 washed sidewall
core samples, and 24 thin sectioned ditch and conventional
core samplea covering the interval 90 to 10,225 cfeet (total
depth) . Thin sections were prepared on all samples below
9630 feet. Four checklists and a faunal distribucion log
are encloaed for your convenience. Six additional samples
trom Core #7 ware received after the core checklists had
been prepared so theae appear in an appendix at the back
of this repore.

Standard techniquee were employed in processing the material.
Ail samples were boiled in Quaternary-O and washed over 20
and 200 mesh screens.

Frequency symbols used in this report correspond to cthe
following numerical values: R = rare (l-5);: F = frequent
{S=32); C = common (33-39); A = abundant (100-19%9); and FL =
£lood (200+).
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90-2610"

Haplophragmoides topagorukensis. H. cf. excavatus, Lenticu-
lina macrodisca., L. erscta, Ammobacuylites wenonahae, A.
fragmentarius, Textularia topagorukensis, Pseudobolivina
yayi, Psamminopelta bowsheri, Saccammina lathrami, Tro-
chammina mcmurrayensis, Verneuilinoides borealis., Gavelinella
stictata, Hippocrepina barksdalei, Miliammina manitobensis,
M. awunensis, M. ischnia, and Bathvsiphog vitta among others
characterize these strata. The above association is typical
of the Verneuilinoides borealis faunal zone and is Middle
to Late Albian (F-9) age. Strata between 90 feet and 450
feet while devoid of Albian Foraminifera are included with
the Albian (F-9) strata based on the palynological results.
The environments represented by these assemblages were pro~
bably inner to middle neritic associated with fluctuating
turbidity below 1290 feet. Oepositional environments above
1290 feet were probably nonmarine to marginal marine.

AGE: Early Cretaceous
Middle to Late Albian (F-9)

ENVIRONMENT: Nonmarine to Middle Neritic
{fluctuating turbidity)

2610-4110'2

This interval is characterized by occurrences of the follow-
ing: Bathysiohon vitta, Gaudryina nanushukensis, Verneui-
linoides borealis, Ammobaculites fragmentarius, A. wenonahae,
Saracenaria dutroi. Hiopocrepin3a barksdalei.

Textularia topagorukensis, Ammodiscus rotalarius, Glomospi-
rella gaultina, Haplophragmoides topagorukensis, H. cf.
excavatus, and Saccammina lathrami. The above fauna indi-
cates a Late Aptian to Early Albian {F-10) age. The en-
vironments represented by these moderately diverse aggluti-
nated assemblages were probably somewhat turbid middle to
outer neritic depths.

AGE: Early Cretaceous
Late Aptian to Early Albian (F-10)

ENVIRONMENT: Middle to Outer Neritic
(turpid)

41102-6240°

A pyritized radioclarian fauna usually characterizes these
strata together with rare occurrences of agglutinated and
calcareous Foraminifera. However, the pyritized radiclaria
do not develop until around 5880 feet in this well and 1t
is only through lithologic and gross faunel correlations
with the adjacent Kugrua ¢l well that we can suggest a pos-
sible F-11 top at 4110 feet. It 1s possible cthat the strata
from 4110 feet to 5880 feet are still Late Aptian to Early
Albian (F-10) in age and we are dealing with some rapid-
thickness changes associated with the F-10 and F-ll inter-
vals betwsen the Kugrua #i and Peard #l wells. Lithocamde
N tops just above the base of this unitc at 6210 feet.
According to Ramsey (1970) a zone »f pyritized radiolaria

3eparates the Verneuilinoides borealis Zone from the Gaudry-
ina tailleuri Zone, and is probably Aptian to Early Albian
in age. We feel that it is probably Aptian in age, but our
data 1s tentative at this time. DOue to the limited nature
and preservation of this fauna, all that can be said about
the environment of depoaition is that it was marine and open
to oceanio currents below 5380 feet.

AGE: Early Cretaceous

Poseible Aptian® (F-112)
ENVIRONMENT: Marine (Open Marine below 5880')

6240-6720"

Occurrencee of Bathysiphon scintillata, Ammodiscus magken-
ziensis, Thuramminoides sp., Gaudryina tarlleuri, G.
tappanae, Glomospirella B, G. arctica, Ammobaculites grectus,
A. reophacoides, arenacsous spp. (large, coarse), Trocham-
mina squamata, T. conigominuta, Gaudrvinella irregularis,
Glomospira subarctica, Pseudobolivina rayi, Haplophragmoides
duoflatis, H. goodenoughengis, H. coronis, H. inflatigrandis.
Conorbgides cf. umiatensis., Praebulimina 2, Saracenaria
projectura, Lituotuba gallupi., Globulina praisca. Quiaqualo-
culina 2. and Lenticulina sp. (raised sutures) among others,
indicace a Neocomiaa (F-12 to F-1l]) age for these strata.




Common to abundant rounded frosted quartz floaters also
dominate this interval. The abundance and diversity of
these assemblages suggests relatively clearvater associated
with fluctuating middle neritic to upper bathyal paleo-
depths,
AGE: Early Cretaceous
Neocomian (F~12 to F-1l)

ENVIRONMENT: Middle Neritic to Upper Bachyal
(clearwater)

6720~7243"'SW

This interval is somewhat of an enigma. It contains coummon
occurrences of forms from the overlying interval and rare
to frequent occurrences of forms such as: Haplophragmoides
canui, Trochammina instowensis, Saracenaria cf. oxfordiana,
§. cf. topagorukensis, Nodosaria cf. pachistika, Lingulina
cf. loryi, and Ammodiscus thomsi. These latter species sug-
gest a Late Jurassic age. Since the palynology indicates

a Neocomian (P-M20) age for these 3strata it could mean that
the Late Jurassic Foraminifera are sither reworked or else
they range higher in the section than we previously be-
lieved. 1In comparing this faunal sequence with the adjacent
Xugrua #1 well there does appear to be 3 similarity in the
foraminiferal sequences, but there i1s no corroborating
palynological data in che Kugrua #1 well. It 1s possible,
therefore, basad on foraminiferal faunal comparisons, thac
~he secticn called Tithonian to 3err:iasian (7220-7450')

in the Xugrua ¢l well 1s totally or in part correlative with
the interval 6720 feet to 7243 feet in the Peard Bay ¢l
well. These faunas appear to reprasent depositional environ-
ments similar to the overlying interval.

AGE: Late Jurassic to Barly Cretaceous

Kimmeridgian to Valanginian
{F-13 to F-16)

ENVIRONMENT: Middle Neritic to Upper Bathyal
(clearwater}

72435W-7920"

Based on the overlapping occurrances of: Astacolus pedia-
cus, Gaudryina dyscrita, G. milleri, G. leffingwelli, G.
topagorukensis, Lenticulina guenstedti, Glomogpira pastoni,
Ammodiscus asperus, A. siliceus, A. cheradospirus, Eggut-
tulina metensis, E. liassica, Marqinulinopsis carievalensis,
M. phragmites, Saracenaria topagorukensis, $. oxfordiana,
Trochammina cannangensis, Conoxboides cf. hofkeri, Nodosaria
grthostcecha, N. of. spingothalma, Citharina sncypomatus,
and Textularia areoplecta these strata are Oxfordian (F-16)
in age. The top of this interval is usually picked on the
basis of the top occurrence of Saracenaria topagorukensis,
which is at 7290 feet in this well. The sidewall core
sample at 7243 feet while lacking Saracenaria topagorukans:s
does contain a fauna more similar to this interval than to che
overlying interval so the boundary has been raised to accom=
modate this sidewall core sample. A sandscone appears =n
the logs at the bottom of this interval (7825-7910'). This
sandstone is included in the Oxfordian interval since no
taunal change is observed until we are in the shale under-
lying the sandstone unit. Examinatien of Core ¢#7 and a few
sidewall cores from che sandstone interval suggest that
this unit may be of indeterminate age (1.e. as old as Early
to Middle Juraasic or as young as Oxfordian).

AGE: Late Juraseic
Oxfordian (P=-16)

ENVIRONMENT: Outer Neritic to Bachyal

7920-8280"
Theee strata are coneidered Early to Middle Jurassic age
based on occurrences of Ammobaculitas cf. vetusca, Trocham-
mana grycy, Nodosaria radiata, Reophax guevica, and Ire-
quent to common pyritized radiolaria of the genera Ceno-
sphaere spp.. Spondodiscus spp., and Lithocampe spp. The
preeance of radiolaria suggest open marine conditions. The
depositional environment for these rocks was probably middle
neritic to as deep as upper bathyal.

AGE: Early to Middle Jurassic

(F-17 to F-18)

ENVIRONMENT: Probable Middle Neritic to
Upper Bathyal f{open marine)
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8280-8532'SW

It was necessary to spread the age of this interval since
it contains a mixed assemblage. A fauna similar to the
overlying interval occurs herein, along with questionably
reworked Triassic (F-19) forms. Rare occurrences of Sago~
plecta himatioides and Lithecampa T suggest a Triassic
{F~19) age, but the interval is lacking a complete F-19%
assemblage. These strata probably represent middle to ocuter
neritic deposition.

AGE: Triassic to Early Jurassic
{P=18 to F-19)

ENVIRONMENT: Probable Middle te OQuter Neritic

85328W-8730"

Astacolus connudatus, Nodosaria shublikensis, ¥. larina,
Vaginulinopsis acyulus, Lingulina alaskensis, Pseudoglandu-
lina simpsonensis, Frondigularia acmaea., and Monotis frag-
ments occur throughout thesa beds. Thaese faunas appear to
represent open marine middle neritic conditions., A dis-
tinctive dark brown to black calcareous pebbly sandstone
similar to that described by Tappan (1951, pp. 5-6) from
the basal 25 to 50 feet of the Shublik Pm. in the Sadlero-
chit River Region tops at 8640 feet in this well.

AGE: Triassic
(F-19)

SENVIRONMENT: Middle Neritic
(open marine)

8730-9630°

A very poor fauna consisting of Ammobaculites sp. (small),
arenacecus spp. (very small), and Trochammina sp. occurs
rarely in thia interval. This assemblage is possibly indi-
cative of Zonule F-20, although the marker for that zonule
is not present, and is probably still Triassic in age. A
lithologic change to glauconitic quartzitic sandstone at
9450 feat sSuggests that we are probably in the Permian
Echooka Formation at that point. The top of this unit is
placed on the basis of a lithologic change. These strata
probably represent nonmarine to marginal marine deposition.

AGE: Permo-Triassic

{Possible F-20)
ENVIRONMENT Nonmarine to Marginal Marine

$630-10,228"

This last unit is picked on the basis of a lithologic change
to medium to dark gray wavy banded argillite. The few rare
Foraminifera found near the top of this interval are be-
liaved caved from overlying intervals,

AGE: Indeterminata
ENVIRONMENT: Indeterminate

APPENDIX A

1837-7842.7' Core 1

No Foraminifera found. Glauccnite (A). Dark hrown glau-
conitic succrosic sandstene.

AGE: Indeterminate
ENVIRONMENT: Probable Marine

7842.8-7848.5' Core 7
No Foraminifera found. Glauconite (A). Dark brown glau-
conitic very fine-grained sandstona.

AGE: Indeterminate
ENVIRONMENT: Probable Marine

1848.8-7854.2° Core 7

No Foraminifera found. Glauconite (A). Dark brown very
fine=grained gliauconitic sandscone.

AGE: Indeterninate
ENVIRONMENT: Probable Marine

1854.2-7859.8' Core 7

No Foraminifera found. Glauconite (A). Dark orown very
fine-grained glauconitic sandscone.

AGE: Indeterminate

ENVIRONMENT: Probable Marine



7859.8-7862.8° Core 7

No Poraminifera found. Glauconite (F). Dark brown to
black very fine-grained sandstone or siltstone.

AGE: Indeterminate
ENVIRONMENT: Probable Marine

1865.9-7868.5' Core 7

No Foraminifera found. Glauconite (R). Dark brown to
black very fine-grained sandstone or siltstone.

AGE: Indeterminate
ENVIRONMENT: Praobapble Marine

FORAMINIFERA REPORT - REVISION

6720-7243°SW : Change age tc Early Cretaceous (Berria-
sian to Valanginian) F-13 to F-14. This
means that, like the Xugrua #1 and S.
Meade #1 wells, we now feel that we are
dealing with Early Cretaceous strata eit-
ting directly on Oxfordian (F-16) age
strate.
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E. Simpson #1
(Palynology)

PALYNOLOGY REPORT

A total of 179 samples were processed and analyzed from
the subject well. The total consists of 65 core samples,
18 sidewall cores, and 96 dletch cutzings composited for
the most part intc 90' intervals (for the section from
6530-7190', 30' intervals were used). The total section
examined ranges ftrom 100~77338 feet total depth.

Included with this report are Figures L and 2 which 1llus~
trate the palynomorph distribution of tha ditch and side-
wall cores and the conventional core samples, respectively.
A summary of the findings 1s given below.

100-460°
Undifferentiated bisaccates (R+A), Osmundacidices spp. (R-F),

Schizosporis parvus (R-F), Taxodiacaae (R-F).

Alterbia acuminata (R-f), Canningia minor (R), Cleisto-
sphaeridium spp. (R), Cribroperidinium edwards:y (R), Cyclo-
neghelium digtinctum (R), Fromea amphora (R},

Hystrichodinium pulchrum (R-F), Hystrichosphaeridium stel-
latum (R~F), I[sabelidinium balfastense (R), Odontocnirina
costata (R), Q. operculata (R~FP), Oligosphaeridium pulcher-
rimum (R), Palaeohystrichophgra infusorioides (R}, Palaeo~
peridinium basilium (R), P. cretaceum (R-F), Spiniferites
ramosus (R-F).

AGE: Lata Cretacecus, Cenomanian
(P-M16)
ENVIRONMENT: Marine

Alterbia acuminata, Isabelidinium belfastense and Palaeohy~
strichophora infusorioides are known from Cenomanian and
younger aged rocks. They occur along with Cribroperidinium
edwardsi and Palaeoperidinium cretaceum which generally are
known from Cenomanian and older rocks. Therefore, this in-
tervel has been dated as Cenomanian 1in age.

460-1360°*

Undifferentiated bisaccates (A}, Araucariacitas australis
(R), Cicatricosisporites australiansis (R), C. hallai (R),
Cyathidites australis (R), C. mamor (R=J), Gleicheniidizes
sanonicus (R~F), Laevigatosporites spp. (R-F), Osmundac:i-
dites spp. (R-C), Schizosporis parvus (R), Stereisporites

spp. (R), Taxodiaceae (R-A), Trilobosporites psrverulgntus (R).

Canningia colliver: (R), Chlaimydophorella nyei (R), Cleasto-
(R), Cribroperidinium edwards: (R),

sphaeridium spp.

Cyclonephelium distinctum (R}, Prcmea amphora (R-F), Genus
*H® (R), Genus °"W" (R-C), Hystrichosphaeridium _c_o_gi_;_gg_n_;.j’
(R), Luxadinium propatulum (R), Nelsonieila sp. (R), Odongo-
chitina opercul.ta (R), Oligosphaeridium complex (R-F),
Palaeoperidinium crecaceum (R-C), Spiniferites ramogus (R-F).

AGE: Early Crataoeocus,
Middle to Late Albian (P=M17)
ENVIRONMENT: Marine

This interval is best defined by the first appearance of
Luxadinium propatulum and the last occurrence of Genus "W".

1360-6330°*

Terrestrial taxa remain essentially the same as above for
cthis interval, but with the additions of Callialasporites
dampieri (R), Distaltriangulisporites spp. (R), Exesipol-
lenites tumulus (R}, Neoraiserickia truncata (R).

Aptea pclymorpna (R}, Baticladinium jaegeri (R), Callaio-
sphasridium asymetricum (R-F), Canningia colliveri (R},
Chlﬂdophouua ayeir (R=F), Cleistosphaeridium spp. (R~C),

Cribroperidiniwm edwardsi (R-F), Cyclonephelium compactum
(R=F), C. distinctum (R-A), Hystrichosphaer:dium cooksoniae

(R), Odontochitina operculaea (R-~C), Oligosphaarid:um com-
plex (R~a), Q. complax (thick wall)(R), Palaeoperidinium
cretaceum (R-A), Pseudoceratium axpolitum (R=F), P. rerusum
(R~F), Spinifarites ramosus (R~F), Tenua c¢f. T. hystrix (R).

75~

AGE: Early Cretaceocus,
Aptian to Early Albian (P-M18)
ENVIRONMENT: Marine to Marginal Marine

The top for this interval has been defined as the base of
Ganus “W® at 1360 feet. It could as well be placed one
sample lower at 1450 feet or as low as 2670 feet whichever
depth is the true base of Luxadinium propatulum. In other
wells on the North Slope, the base of Ganus "W* has been
used more frequently to define this horizon, and for thas
reason it is used here.

The base for this interval is defined by the reappearance
of frequent occurrances of Gardodinium trabeculosum, Oligo=-
sphaeridium complex, and Tenua anaphrissa which indicate the
top of the probable N ian horizon b 6330 feet and
6510 feet.

6330-6602"

Terrestrial taxa for this interval remain as above, but in
decreasing diversity. Cleistosphaeridium polypes (R},
Cyclonephelium digtinctum (R-C), Eadoscrinium la (R),
Gardodinium trabeculosum (R-F), Gonyaulacysta granuligera
(R), Hystrichosphaeridium recurvatum (R), Micrhystridium
sp. (R-P), Muderongia staurata (R), Odontochitina opercu-
lata (R-A), Oligosphaeridium complax (F-A), O. complex
(thick wall) (R), Operculodinium sginigerum (R},

pal peridinium cretaceum (R-C), Senoniasphaera microreti-
culata (R), Spiniferites ramosus (R), Tenua anaphrissa (R-F),
T. ef. T. hystrix (R).

Probable Neocomian (P-M20 to P-M19)
Marine

AGE:
ENVIRONMENT:

Since additional diagnestic fossils (i.e., Herendeenia paisci-
formis, Prionmodpnium alaskanse, Pareodinia dasyforma, Tubo-
tuberella apatela) were not found, a more definitive age
cannot be assigned to this interval.

6602-6897
Araucariacites australis (R), undifferentiated bisaccates
(R=A), Callialasporites dampieri (R), C. tziangularis (R),
Carebropollenites mesozoicus (R) Deltoidospora sp. (R),
Dictyophyllidites harrisii (R). Poraminisporis daily: (R),
Osmundacidites spp. (R), Punct{igﬂn:es spp. (R-C)., Taxo-
diaceae (R), undifferentiated verrucate spore (R-F), Vitrei-
sporites pallidus (R).

Microplankton taxa become less diverse with Ellipsoidictyum
cinotum (R), Leptodinium subtile (R), and Pareodinia gera-
tophora (R)., as the only significant new forms.

Probable Jurassic
Nonmarine to Marginal Marine

AGE:
ENVIROMMENT:

Ellipsoidictyum cinctum and Leptodinium subtile only weakly
suggest a Jurassic age.

Numerous Cretaceous taxa also pcnu:fxri this section and
below. They do not, however, occur in the sidewall cores
or in Core #5 (6810-6870') from this interval and are,
therefore, considersd to be “"uphole” contamination.

6897-7729"

Anaplanisporites stipulatus (R), Apiculatisporis lanjouwii
(R), Araucariacites australis (R), undifferentiated bisaccates
(R-A), Deltoidospora sp. (R-C), Heliosporites altmarkensis
(R}, Klausipallenites staplini (R}, Krasuselisporites sp. (R},
Leptolepidites sp. (R), Lueckisporites sp. (F), Monosulcites
spp. (R-P), Punctatispori spp. (R=C), Striatites richter:
{R-F), Taeniaesporites spp. (R-F), Taxodeaceae (R}, undiffer-
entiated verrucate spores (R-A), Vitreisporites pallidus (R).

Triassic (P-T16 to P-T15)
Nonmarine to Marginal Marine

AGE:
ENVIRONMENT :

Taxa of significance here are: Anaplanisporites stipulatus
and Apiculatisporis ianjouwii which are present in Core #6
(6897-6922') near the top of the intarval: and Lueckisporites
sp., Striatites richteri, and Taeniaesporites spp. which are
frequent in distribution lower in the section (especially



Core #9 (7565-~7593'1). Several of the taxa listed for the
interval do range i1nto the Parmian, however, none of those
found are more typical or restricted o taact .eriod, 2nd

the ige has been left as Triass:ic.

Core #6 (6897-6922') from this interval contains Cretaceous
aged (Neocomian to Albian) dinoflagellate cysts in the upper-
most sample (6897°'). This sample is totally alien to the
remainder of the core and 1s here considered to be either
contamination by mud invasion or collected from rubble at
cthe top of the core.

7729-7738' (Core #10)T.D.

Barren of palynomorphs.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

SUMMARY OF PALYNOLOGY REVISIONS

6897-7070'7 : Lste Triassic? (P-M26 vo P-M25?). Weak
avidence for marine Late Triassic.

7070-7680" : Permian-Triassic (P-T17 to P-T16).
7680-7720" : T.D. Age indeterminate

E. Simpson #1
(Foraminifera)

FORAMINIPERA REPORT

The following micropaleontological report is based on the
examination and checklisting of 244 washed ditch samples.
15 washed sidewall cores and four thin sectioned ditch
samples covering the interval 100 to 7738 feet (total
depth). Thin sections were prepared on samples below 7620
feet. Three cheacklists and a faunal distribution log are
enclosed for your conveniaence.

Standard techniques were employed in processing the
material. All samples were boiled in Quaternary-0O and
weshed over 20 and 200 mesh screens.

Frequency symbols used in this report correspond to the
following numerical values: R = rare (l-5); F = frequent
* (6-32); C = common (33-99); A = abundant (100-199): and
PL = flood (200+).

100-460"
Haplophragmoides rota, Trochammina whittingtoni, T. ribston-
ensig, Dictyomitra multicostata, Theocorys sp..
Archjcorys sp. and frequent to common pyrite oblates sug-
gest that these strata are probably Cencmanian to Turonian
(P=7) in age.

AGE: Late Cretaceocus

Cenomanian to Turonian (P-7)

ENVIRONMENT: Probable Middle Naritic to
Uppuar Bathyal

460-670°
Rare specimens of Verneuilinoides cf. borealis and Haplo-
ghragmojdes topagorukensis indicace an Early Cretaceous age,
but their paucity suggests reworking.
AGE: Early to Late Cretaceous
Late Albian to Early Cenowmanian (P-8)

ENVIRONMENT: Probable Nonmarine to Marginal
Marine

-76=

670-1960"

Rare to frequent occurrences of Haploohragmoides topagoru-
kensis, H. cf. linki, Lenticulina macrodisca, Valvulineria
loetterlei, Miliammina manitobensis, Hyperamminoides barks-
dalei, Verneuilinoides borealis, together with frequent to
common Ditruoa cornu indicate that these strata are Middle
to Late Albian (F-9) age. Depositional environments
associated with these strata were probably inner to middle

neritic.
AGE: Early Cretacsous
Middle to Late Albian (F-9)
ENVIRONMENT: Inner to Middle Neritic
1960-13540"

This interval iz characterized by occurrences of the follow-
ing: Gaudryina nanushukensis, Lenticulina topagorukensis.

L. erecta, Marginulinopsis jonesi, Eurycheilostoma zobin-
sonae, E. grandstandensis, Glomospirella gaultina, Ammo-
baculites fracmentarius, A. Wenonahae, Psamminopelta sub-
circularis, P. bowsheri, Textularia tooagorukensis. Ammo-
discus rotalarius, Pssudobolivina rayi., Quadrimorphina
fuckeras, Miliagmina manitobensis, M. awunensis, Haplophrag-

moides topagorukensis. H. cf. excavatus, and arenacecus
spp. (large, coarse). Tha above fauna indicates a Late

Aptian to Early Albian (F-10) age. The palecdepths repre-
sented by these moderately diverse assemblages were pro-
bably middle to outer neritic.

AGE: Early Cretaceous
Late Aptian to Early Albian (P-190)

ENVIRONMENT: Middle to Outaer Neritic

32!0-6‘30'

A pyritized radiclarian fauna characterizea these strata
togather with occurrences of agglutinated and calcareous
Poraminifera. Pyritized radiolaria of the Zollowing generca
occur: Cenosphaera s$pp.. Spongodiscus spp.., Lithocampe

spp.. Dictyomitra spp.. and Stichomitra? sp. Lithocamce
cf. N tops near the base of this unit at 6390 fest. Accord-
1ng to Ramsey (1970) this zone of pyritized radioclaria
separates the Verneurlinoides borealis Zone from the Gaudry-

ina tailleuri Zone, and 13 probably Aptian to early albian

1n age. We feel that it 1s probably Aptian in age, but

our data is tentative at this time. Oue to the preserva-
tion of thia fauna, all that can be said about the environ-
ment of deposition is that it wae marine and open to oceanic
currents. These strata may repraesent deep marine (below
compensation depth) basal 2lope deposits. This i1s a pos-
sibility since calcareous Foraminifera are very scarce in
thigs 1nterval and could represent caved specimens when they
do occur.

AGE: Early Cretaceous
Aptian (P-11)

ENVIRONMENT: Open Marine

6420-6620"

Occurzences of Gaudryina tarlleuri, Haplophrsgmoides coro-
nig, Bathysiphon scintillata, and common to abundant
rounded frosted quartz floaters suggest a Neocomian age for
these rocks. This fauna is totally agglutinated and indi-
cates deposition in a relatively shallow (inner ¢o middle
neritic) turbid environment.

AGE: Early Cretaceous

Neocomian (P-12 to F-13)
ENVIRONMENT: Inner to Middle Neric:ic (turbid)

§620-5900° Core

A probable Early Jurassic (P-18) age 1S suggested by the

associated occurrences of Ammobaculites alaskensis, A.
barrgwensis, Ammodiscus siliceus. Reophax metensis, R.
densa, Lenticulina audax, Lituotuba irreqularis, and Hap-

lophragmoides kingakensis. A fine-grained saccharoidal
sandstone tops at 6740 feet which may be a Sag River Sand-

stone equivalent. Core 6 (6897-6922') 1s somewhat ancoma-
lous. The top sample (6897') contains Early Jurassic (P-18)
Poraminiiecra and Neocomian palynomorphs. The top of this
core could contain rubble from up-hole making any age deter-
mination highly suspect.

AGE: Probable Early Jurassic
r-18

ENVIRONMENT: Probable Middle Neritic to Bathyal



$900 Core-7460'
Astacolus gonnudatus, Nodosar:ia shublikensis, N. larina,

Ammobaculites Sthenarus, Sagoplecta goniata, Soirillina
gurgitata, Lingulina borealis, L. alaskensis, Frondicularia
acmaea, ¥. lustrata, Pseudoglandulina lata, B. simpsogensas,
Trochammina helicta, and Monotis/Halobia fragments occur
throughout these bedas. These faunas appsar to rspresent
open marine middle to outer neritic conditions. It should
be noted that the good Triasaic (F-19) Foraminifera do not
occur until 7020 feec. The top of the Triassic is placed

at §900 feet in Core 6 based on possible Monitis/Halobia
fragments and palynology. A distinctive dark brown to olack

calcareous pebbly sandstone eimilar to that described by
Tappan (1951, pp. 5-6) from the basal 25 to 50 feet of the
Shublik Pm. in the Sadlerochit River Region tops in these
samples at 7370 feet. ’

AGE: Triaseic
F-19

ENVIRONMENT: Middle to Outer Neritic
(Open Marine)

7460-7620"

No new Foraminifera were found in ditch samples from this
interval and the core from these strata (7565-7593') was
barren of Foraminifera. A probable Permo-Triassic age

is assigned to these rocks based on a similarity with
Ivishak Fm. lithology only.

AGE: Probable Permo-Triassic {1lithology)
ENVIRONMENT: Possible Nonmarine

7620-7738' T.D.

This last unit is picked on the basis of a lithologic
change to argillite. There were no indigenous Poramini~
fera recovered from this interval.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

77—



S. Simpson #1
(Palynology)

PALYNOLOGY REPORT

A total of 93 ditch samples were processed and analyzed
for palynolegical age detarminations. Ths samplas were
90-foot composites covering the intervel from 510 feet
to the total depth of 8795 feet.

S51l0-590*

Gleiochaniidites sencnicus (R), Aequitriradiates spinulosus
(R).

Astrocysta cretacee (R-F), Broomea jaegeri (R), Odontochi-
tina op lata (R), Pseud tium expolitum (R).

AGEs Cencmanian

ENVIRONMENT: Marine

The age ranges of the species observed do not excluda the
possibility that this interval may be as old as Albian.
Lacking ths prasence of any Albian marker species, however,
a tantative Canomanian age assignment is made.

§90-870*
Clasacpollis claesoides (R}, Aequitriradites spinulosus (R).

Astrocysta cretacea (F-C), Cyclonephalium distisctum (R-F),
oa hitina cperculata (R), Luxadinium propatulus (R).
AGE: Albian
ENVIRONMENT: Marine

870-2040"
Classopollis classoides (R-F), Gleicheniidites senonicus

(R, scat d): zars, dic ocgurrences of reworked
Permo-Triassic and Carboniferous forms.
Astrocysta cretacea (R), Cribroperidinium edwardsi (R),
Oligosphaeridium complex (R).

AGE: Aptian-Albian

ENVIRONMENT: Marginal Marine

The microplankton assemblags wae relatively sparse through
this interval.

2040-6340°
Classopollis classoidas (R, scattered), L iumsporites

3p. (R); rare, sporadic occurrences of reworked Permo-
Triassic and Carbonifercus forms.

Astrocysta cretacea (R-C), Odontochitina operculata (R=C),
Oligospheeridium complex (R-F), Cyclonephelium distinctum (R),
Brocmes jeegeri (R}, Gardodinium eisenacki (R), Muderongia
sp. (R, d) 3 d r d of Neo-
comian to Triaesic age species.

AGE: Aptian-Albian (probably equivalent
to Apcian-Early Albian intsrval) .

INVIRONMENT: Marine

This intsrval appears to be correlative to the Aptian-Zarly
Albian intervel observed in the other wells of this region.

6340-6880"

Astrocysta cretacea (F), Cyclonephelium distinctum (R-P),
od hitina op lata (F~C), O. sp. 1 (R), Oligosphaeri-
dium complex (A), Gardodinium eisenacki (R-F), Canningia cf.
colliveri (R-P}.

AGE: Probable Neccomian
ENVIRORMENT: MaZTrw

No dafinite Neocomian aged species were observed in this
intarvel. The overall assemblage, however, is very similar
to the Neocomian interval sean in this area.

66880-7650"

Cl llis classoid (F=C}; single specimens of probable
reworked ?Lundbladispora sp. and Taeniaesporites sp.

~-78~

Mannoceratopsis gracilis_(R-¥F), N. sp. 1 (R), Micrhystri-

dium spp. (R-F), Gonyeulacysta cladophora? (single, at top
of interval).

AGE: Early to Middle Jurasaic (Late
Pliensbachian to 2Callovian)

ENVIRONMENT: Marine

A single dinocyst specimen, probably Gonyaulacysta clado=-
phora, indicates that the top of this interval may be at
least as young as Bajocian in age.

1690-8410"
Classopollis classoides (R-F), ?Lundbladispera sp. {(single),

Taeniaesporites sp. (single), undifferentiated striate

bisaccate (single), densospores (R, rawaorked).

Rhaetogonyaulax rhaetica (R}, Micchystridium spp. (R).

AGE: Late Triassic (Norian-Rhaetian)
ENVIRONMENT: Marginal Marins

8410-8770'
Klausipollenites staplinii (R), ?Lundbladispora sp. (single),

Taeniaesporites sp. (R), Lueckisporites sp. (single), Stria-
tites richteri (R), undifferentiated verrucate spores (R-F),
densospores (R, reworked).
AGE: Permian-Triassio
ENVIRONMENT: Nonmarine
8770-8795* T.D.
Densospores (C).
AGE: Possibly Carboniferocus (Mississippian?)
ENVIRONMENT: Nonmarine

The cammon densospores in this bottom sample suggests that
possibly Mississippian streta are present. These denso-
spores had been observed rewerked throughout the well in
much less frequencies. The fact that these spore may also
be raworked at the bottom of the well cannot be rfuled out.

So. simgson (21
2877*_swc

Undifferentiated bisaccates (A), Classocollis classoides (R).

A

Muderongia tetracantha (R), Oligosphaeridium complex (F), -
Sverdrupislle usitata (single, reworked).

AGE: Aptian-Albian (P-M17, M18)
ENVIRONMENT: Marins

2972° SWC

Undifferentiated bi {(A), Classopollis classordes (R}.

Cyolonephelium distinctum (R}, Qdontochitine operculata (R),
Oligospheeridium complex (R}.

AGE: Cretacesus
ENVIRONMENT: MHarine

2978*_suc
Undiffersntiated hisaccates (R).

AGE: Indeterninats
ENVIRONMENT: Nonmarine?

2991' sSwC
Undifferentiated biseccatss (C).

Oligoephasridium complex (R).

AGE: Indeterninate
ENVIRONMENT: Marine

6704* SWC
Undifferentiated bisaccates (A), Lycopodiumsporites sp. (R).

Micrhystridium spp. (R), 2Nannoceratopsis gracils (single).

AGE: Probabla Early-Middle Jurassic
(P=-123)

ENVIRONMENT: Marginal Marine



6704' SWC (con't.)

This sample rzises the base of the Neocomian interval by
spproximately 180 feet.

8064 -SWC

Undifferentiated bisalZates -(P),-undifferefitiated spores
(F). Poor preservation of palynomorphs.

AGE: Indsterminate
ENVIRONMENT: Probable Nonmarine

8718° SWC
Essentially barren of palynomorphs.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

SUMMARY OF PALYNOLOGY REVISIONS

510-870' : Early Cretsceous, Middle to Late Albian
(P-M17) .

870-6340' : Early Cretaceous, Aptian to Early Albian
{P-M18) .

6340-6700' : Early Cretaceous, possible Neocomian (P-MlBa).

6700-7690' : Early to Middle Jurassic, Late Pliensbachian
to Early Bajocian? (P-M23).

7690-8230° : Late Triassic, probable Norian-Rhaetian
(P-M26 to P-M25). N

8230-8680' : Permian to Triassic (P-T17 to P-T16).
8680~8718' : In Carboniferous.
8718-8795' : T.D. Age indeterminate.

S. Simpson #1
(Foraminifera)

PINAL MICROPALEONTOLOGY REPORT

Enclosed you will find a 1" to 100' faunal distribution
log and two faunal checklists on the S. Simpson #1 well.
The conclusicns presented in this report are based on
the processing, picking and exasination of 284 ditch
samples, generally composited on 30 to 40 foot intervale.
Seven (7) thin sections were prepared on 30 foot ditch
intervals below 8530 feet. A generalized age summary of
the well is provided below, along with a sample-by-sample
faunal listing of the thin secticna in an appendix at
the end of the report.

510-3780°

Gaudryina nanushukeneis, Vaginulinopsis grata, Palliamor-
ghina ruckeras, Glomospirella gaultina, Gavelinella stic-
tata, G. awunensis, Marqginulinopsis jonesi, Eurycheilostoma
robinsonse, E. grandstandensis, Ammodiscus rotalarius,
Globulina prisca, Velvulineria loetterlei, Textularia tops-
gorukensis, Haplophragmoides topagorukensis, H. cf. linki,
H. cf. excavata, Ammobaculites fragmentarius, A. wenonahae,

Lenticu macrodisca, L. topagorukensis, L. execta, Tro-
chemmina umiatensis, Miliammina manitobensis, Psammino-
pelta bowsheri, Saccammina lathrami, Cyclammina cf. paci-
fica, Saracenaria dutroi, S. trollopei, §. projectura,
Pseudobolivina rayi, Bathysiphon vitta, Verneuilinoides
borsalis and Ditrupa cornu occur in this intszrval. Ths
above association is typical of the Verneuilincides borealis
Faunal Zone and is Albian age. The envir repr d
by thess diverse assemblages vers probably of relatively
clear water middle neritic to upper bathyal depths.

AGE: EBarly Cretaceous (Albian)
Nanushuk Group ~ Upper Torok Pm.

ENVIRONMENT: Middle Neritic to Upper Bathyal

=79~

3780~6340"

A diverse pyritized radiolarian assemblage characterizes
these strata together with a dominantly agglutinated
foraminiferal fauna. The frequent and continuous occur~
rence of Lithocampe cf. sp. N at 6310 feet is here taken
as the top of that form. Rare scattered occurrences ahbove
6310 feet are considered reworked in this report. Scme
calcareous forms occur which may or may nst be caved from
the overlying interval. According to Ramsey (1970)* this

*Ramsey, W. V., 1970, “Geological Age of Gaudryina tailleuri
in'No:thc;n Alaska®, Nature, vel. 227, p. 598.

zone of pyritized radiolaria separates the Verneuilincides
borealis zone from the Gaudryina tailleuri zone, and is
probably Aptian to early Albian inr age. Due to the pre-
sarvation of this fauna, all that can be said about the
snvironment of deposition is that it was marine and open

to oceanic currents. Thess strata may represent deep
marine (below compensation depth) basal slope dsposita.

Thie is certainly a possibility since it is felt that faunal
divarsity is reduced in both directions from the shelf edge
in higher latitudes.

AGE: Early Cretaceous (Aptian to
Early Albian)
Torok Fm. or Fortress Mountain Fm.

ENVIRONMENT: Open Marine .

§340-6520"

Occurrences of Haplophragmoides goodencughensis, Amaodiscus
mackenziensis, Gaudrvina tappanae, Glomospirella arctica,
Lithocampe cf. sp. N, and abundant rounded frosted quartz
floaters (Pebble Shale) suggest a Neoccmian age for these
strata. A turbid probable naritic depositional environment
is suggested by this aasociation.

AGE: Probable Neocomian

Probable Ckpikruak Fm.
ENVIRONMENT: Probable Neritic (turbid)

6520-7660"

Bathysiphon anomalocoelia, Lituotuba {rreqularis, Trochan-
mina instowensis, Haplophragmoides canui, Gaudryina dys-
srita, AMwmobaculites barroweneis, A. cf. sthenarus, Invo~
lutina aspera and Recphax densa occcur throughout these
strata. This association is aimilar to ths associatioa
described by Bergquist (1966, p. 159)* from lower Jurassic
rocks in the Simpson Test Well §l. These sediments pro-
bably represent deposition in middle to outer neritic
depths characterized by fluctuating turbidity. A sand-
stone occurs at the bottom of this interval which may be
an equivalent to the Sag River Sandstone.

ME: Probable EBarly Jurassic

Kingak Fm.

ENVIRONMENT: Probable Middle to Cuter Nexitic
(fluctuating turbidicy)

1660-8200"

Sagoplecta himatoides, Vaginulinopsis acrulus, Eoguttulina
bulgella, Frondicularia acmasa, Astacolus connudatus, Nodo-

saria larina, N. shublikensis, Lingulina alaeKensis, L.

borealis, Marginulina prisca, Pssudoglandulina simpsonen—
sis, P. lata and Monotis fragments occur throughout these
beds. The Triassic age of these strata is firmly estab~
U.:h.fl on the baeis of the above fauna. Single specimen

*Bergquist, Harlan R., 1966, Micropaleontology of the Meso-
zoic rocks of northera Alaska, Gaol. SurV. Prof. Paper
302-p; U. S. Govt. Printing Office, Washington, D. C.



7660-8200' (con't.)

occurrences cf Saqoplecta incrassata and Eoguttulina bul-
gella at 7600 feet are considered to represent reworking
in this report. These faunas probably represent clear
water middle to ocuter neritic opes marine conditioas.

AGE: Triasaic
Shublik Fm.

ENVIRONMENT: Middle to Outer Neritic

8200-8590°

Pauna throughout the upper portion cf this interval is
generally sparse. Caved specimens of the overlying Tri-
assic fauna are rare to frequent in addition to rare
occurrsnces of Ammobaculites cf. vetusta, Gaudryina adoxa,
and G. cf. dyscrita im the lower portion of this section.
The sharp reduction in fauna and poor faunal diversity
wgéut a regression to fluctuating nonmarine to turbid

inner neritic deposition. There was ac litholegic evidence

observed to indicate the presence of the Echcoka Membexr in
this well. .
AGE: Permo-Triassic
Sadlerochit Frm. (Ivishak Mbr.)
ENVIRONMENT: Ncnmarine to Inner Neritic (turbid)

8590-8740"

This interval is marked by a lithologic change to algal
packatone, chert and orange-brcwn shale and siltstcne.
The washed foram samples in this interval contain caved

specinens from the overlying stxeta. Thin sections pre-
pared on thass rocks oontained Rectanqulina sp., Grivaa-
slls ducii, Beresella sp., unidentifiable algae, and rare
to freq shell frag The algae reported above
would suggest that these strata are probable Carbonifer-~
ous to Permian in age. The rocks probably represent de-
poeition in nonmarine to shallow marine (subtidal} ea-
vir of a b te platform suite,

AGE: Carbonifercus to Permian
ENVIRCNMENT: Nonmarine to Subtidal

{Carbonate Platfarm Suite)
8740-8798* 2.D.

This last unit is picked on the basis of a lithologic
change to argillite. There were no foraminifera recovered
from this interval.

AGE: Indetearninats
ENVIRONMENT: Indeterminate s

8590-8620*

Reotangulina sp. (R), shell fragments (R).

LITHOLOGY: Mixed pelm bry pack
stone, chert and orange—brown
shale and siltstone

8620-8650"
Girvanella ducii (R), ostracods (R).

LITHOLOGY: Predominantly orange-brown shale
and siltstone

8650-8680"
Rectangulina sp. (F), Beresella sp. (R), shell fragments

(F), unidentifiable algae (F).
LITHOLOGY: Dolomitic lime mudstone, algal

packstone and orange~brown shale
and siltstons

8680-8710"

Rectangulina sp. (R).

LITHOLOGY: Lithology as above packstone, shale
and siltstone

8710-8740*
No Poraminifera or Algae found.
LITHOLOGY: Argillacecus limestone and shale

8740-8770"
No Poraminifera or ug&- found.
LITHOLOGY: Black argillite

8770-87958' T.D.

Stylocodium sp.? (R) (caved); porcellaneous foraminifer
(R) (caved).

LITHOLOGY: Black argillite

So. sigsm (29

§526' SWC
No Foraminifera found. Oolites? (F), glauconite (¥).

AGE: Indeterminate
ENVIRONMENT: Indeterminate .
WASHED LITH: Dark brown limonitic glauconitic

siltstone
§573"_swe
No Foraminifera found. Glauconite (A).
AGE: Indeterninate
ENVIRONMENT: Indeterminate
WASHED LITH: BRed limonitic glauconitic shale
7666° SWC

No Foraminifere found. Pelecypods (pyrite casts) (R), glau-
conite (F), pyrite spheres (F).

AGE: Indeterminate
ENVIRONMENT: Possible Marine
WASHED LITH: Gray very fine-grained sandstone

8l46* sSWC
Ammobaculites sp. (very small) (R), Gaudryina cf. dyscrita
(R}, Trochamminojdes sp. (very small, thin) (P}, Lithocampe
sp. (R) (pyritized), pyrite spheres (F), pyrite (Q).

AGE: Permo-Triassic (probably seill

Shublik Fm. based on lithology)
ENVIRONMENT: Probabls Inner to Middle Neritic
WASHED LITH: Dark gray to black silty shale



E. Teshekpuk #1
(Palynology)

PALYNOLOGY BEPORT

A total of 117 ditch and 36 sidewall core samples were pro-
cessed and analyzed for palynological age determinations.

The ditch samples were generally composited into 80 or 30
foot samples and covered the interval from $33 feet to the
total depth of 10,664 feet. The selected sidewall cores

were limited to those cores that had adequate recoveries and -
provided sufficient amounts of clean material to permit the
additional palynological analysis in conjunction with the
foramini feral analysis.

533-680'

Australiella cocksoni (R), A. victoriensis (R}, Deflandrea
irnaensis (R), Diconodinium arcticum (R), Hystrichosphaeridium
difficle (R), Hexagonifera chlamydata (R), Chlamydophorella
nyei (R), Hystrichodinium sp. (R).

AGE: Late Cretacsous
(Santonian - Campanian)

ENVIRONMENT: Marine

680-1540" .
Undiffarentiated bisaccate grains (F-C).

Australiella cooksoni (R), Hystrichospheeridium difficle (R),
Oligosphaeridium complex (R), Palaeoperidinium basilium (R).

AGE: Late Cretacecus
(probable Turonian - Coniacian)

ENVIRONMENT: Probable very marginal marine
to nonmarine

A significant decrease in microplankton diversity occurs in
this ianterval.

1540-2260"
Undifferentiated bisaccate grains (P-C), Gleicheniidites

senonicus (R).

Cribroperidinium edwardsi (R-P), Cyclonephelium distinctum
(R), C., membraniphorum (R}, Chlamydophorella nyei (R},
Hystrichodinium pulchrum (R), Hystrichosphaeridium stellatum
(R), Odontochitina operculata (R-P), Stephodinium coronetum
{R), Wallodinium }_!in_t (R), ip_c_cgg_i_n}_gu grande (R), Broomea
jasgeri (R), Pseudoceratium expolitum (single).

AGE: Late Cretaceous
(Cenomanian)

ENVIRONMENT: Marine

The increase in microplankton abundance and diversity indi-
cates open marine conditions throughout the intervel.

The dinoflagellate species which has been used as the prin-
cipal Cenomanisn age indicator in this area of the North
Slope was not observed in the subject well. The assemblage
recovered, however, is sufficient to permit a fairly confi-
dent Cenomanian age assignment for this intervel.

2260-2840"
Pod (R), Cicatricosisporites venustus (R), Trilobo-

sporites apiverruoatus (R), single specimene of Polycingulati-
Cama porites insignis, Cicatricosi-

sporites red .
sporites hallei.
Cyclonephelium distinctum (R-F), C. compactum (R-C), Odonto-
chitina operculeta (R-C), Broomea jaegeri (R), Astrocysta
meac-a'(k-ca , Luxadinium propatulum (R), Qligosphaeridium

complex (R-F), Cribroperidinium edwardsi (R); rare raworked
Triassic and Barly Cretacesous dinoflagellates.

AGR: Early Crataceous
(Albian)

ENVIRONMENT: Marine

-81-

2840-7020"

Undifferentiated bisaccates (F-C), Podocarpus (R); scattered
rare occurrences of Trilobosporites apiverrucatus, Polycingu=
latisporites reduncue, Appendicisporites sp.

Cribroperidinium edwardsi (R}, Cycl pheliun distinctun (R),
Chlamydophorella nyei (R), Oligosphaeridium complex (R-C),
Odontochitina op:t—c.v.\_l.au (R-C), Broomea jaegeri (R), Astro-
cysta cretacea (R-C), Gardodinium eisenacki (R), Muderongia
sp. (R); reworked Neocomian and Late Jurassic dinoflagellatas.

AGE: Early Cretaceous
(Aptian)

ENVIRONMENT:. Marine

7020-7290" i h

Cyclonephelium distinctum (F), Canningia hirtella (F),
Oligosphaeridium complex (C), Gardodinium eisenacki (R-F),
Psaligonyaulax apatela (R), Pseudoceratium nudum (R), Odonto-

chitina sp.-1 (R), Muderongia staurota (R).

AGE: Barly Cretscecus
(Neocomian)

ENVIRONMENT: Marine

7290-7470"

Psaligonyaulax apatela (P), Sirmiodinium grossi (R),

Muderongia cf. simplex (R-F), Ctenidodinium ornatum (R),
Gonyaulacysta cladophora (R), G. jurassica (R).

AGE: Late Jurassic
(Oxfordian)

ENVIRONMENT: Marine

7470-8080°' swC
Undifferentiated bisaccate grains (P-A), Classopollis

classoides (R).

Muderongia cf. simplex (R-F), Gonyaulacysta cladophora (R-F),

Nannoceratopsis gracilis (R-A), N. sp.-1 (R), Fromea elongata

(R), undescribed microplankton species JRD-1 (R).
AGE: Middle Jurassic
(Bajocian - Callovian)
ENVIRONMENT: Marine

8080-9052*' sSwC

Ondifferentieted biaaccate grains (R-A); poorly preserved,
indeterminata spores (R-C).

AGE: Indetarminate
ENVIRONMENT: No evidence of marine

The palynomorph recoveries in this interval are very poor.
Although the ditch samples from the upper half of the intez—
val contained numerous Middle Jurassic microplankton, the
sidewall cores indicate that these microplankton are coming
from strata above 8080 feat.

. Other, not too distant, North Slope wells that penetrated a

Middle Jurassic section usually had a short section with
poor dinoflagellate recoveries at the base of the designated
Middle Jurassio interval. It is possible that some upper
portion of the interval beginning at 8080 feet in the East
Teshekpuk Lake #1, where the recoveriss drop off, may be
correlative with the tops of similar intervals in the nearby
wells (i.e., 7510 feet in the Union Xalubik Creek #1).

90852 swC - 9690

Stretites richteri (R-F), Taeniaesporites spp. (R), Luecki-

sporites sp. (R}, Klausipollenites sp. (R-F), Lycosvora spp.
{R).

AGE: Permo-Triassic

ENVIRONMENT: No evidence of marine

9690-10,664' T.D.
Densospores (R), single specimens of Waltzispora cf. polita,

Convolutispors cf. varicosa.

AGE: Carboniferous
ENVIRONMENT: No evidence of marine

The ditch samples are dominated with palynomorphs derived
from the Permo-Triassic interval above.

The sidewall cores from within this interval were essentially
barran of palynomorphs.



PALYNOLOGY REPORT REVISIONS

533-680"' : Late Cretacecus. Santonian-Campanian (P-M14),
Marine.

680-1540" : Late Cretacecus, ?Turonian-?Coniacian (P-M15),
Marginal Marine.

1540-2260" : Late C . C jian (P-M16), Marine.

2260-4650" : PEarly Cretacecus, Middle-Late Albian (P-M17),
Marine.

4850-6930" : PBarly Cretaceous, Aptian-farly Albian (P-M18),
Marine.

6§930-7110" : Barly C:.tacooli.l, possible Meocomian (P-Ml8a),
Marine.

7110-7290° : PBarly Cretaceous, Neocomian (P-M19), Marina.

7290-7470" + Late Jurassic, probable Oxfordian (P-M22),
Marine.

7470-8080" : Early-Middle Jurassic (P-M23), Marine.

8080~8700" : Triassic-Barly Jurassic (P-T15? to P-M247?),
Nonmarine-Marginal Marina?

8700-9052" : Probable Late Triassic (P-T13?), Nommarine?

9052-9510" : Zarly Triaesic (P-T16), Nenmarine.

9510-9690° : Parmian-Triassic (P-T1l7), Nonmarine.

9690~-9870" i  Age indetarminate.

9870-10,664'TD : In ¢ it . ine?

E. Teshekpuk #1
(Foraminifera)

FINAL ®OCROPALEONTOLOGY REPORT

Enclosed you will £ind a 1" to 100' faunal diversity log,
an environmental log for the Lisburne, and four faunal
checklists on the U. S. Navy East Teshekpuk Lake Pl wall.
The conclusions preasented in this report are based on the
processing, picking and examination of 276 ditch samplea,
generally composited on 30 to 40 foot intervals, and 18
sidewall core samples. Thin sections were prepared on 30
foot ditch intervals and all sidewall core samples below
9600 feat. A generalized age sumpary of the East Teshekpuk
#1 well is provided below.

$33-1540°

Haploohragmoides rota, Trochammina albertensis, Saccammina
lathrami, Vaginulina schraderensis and Quingueloculina
sohasra occur rarely in these strata. The poor quality of
the faunas doss not allow for differentiation of the Colville
Group in this well. These strata probably represent shallow
fluctuating inner Neritic to Nommarine deposition of Turonian
or Senonian Age. A lithologic change noted at 1300 feet to
a brownish-gray silty calcilutite may mark the top of the
Seabee Fm. but there was no substantiating foraminiferal evi-

dence found.
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AGE: Turonian to Senonian
{Colville Group undifferantiated)

ENVIRONMENT: Probable fluctuating Nonmarine o
Inner Neritic

1540-1940"

Common %o abundant radiolaria and rare agglutinated forame-
inifera characterize these strata. A top on the "Paper Shale”
wae found at 1540 fect; this point is probably at the top of
or down in the Shale Wall Member of the Seabee Formation.
This interval is generally dominated by shallow stacved basin
deposition but with open access to oceanic currents since
radiolaria abound. Reducing bottom conditions associated
with high organic content probably accounts for the lack of
any preserved calcareocus foraminifera and't.he largs amounts
of pyrite.

AGE: Cencmanian to Turonian

{Seabes Fm. - Shale Wall Mdr.)
ENVIRONMENT: Open Marine (Starved Basin)

1940-3110' (SW)

Haolophragmoides topagorukensis, H. cf. rota, Ammobaculites
fragmentarius, A. wenonahae, Lentciculina macrodisca, Troch-

ammina rainwateri, Miliammina manitobensis, M. awunensis,

Bathysiphon vitta, Vernauilinoides borealis and Ditzupa cornu

occur in this interval. Tha above fauna is typical of the
Verneuilinoides borealis raunal Zone, and is Albian Age. The

environments represented by these moderately diverse assem-
blages were probably of somewhat turbid inner to middle
Neritic depths with short periods of lesser turbidity.
AGE: Albian
(Nanushuk Group)

ENVIRQNMENT : Inner to Middle Neritic
(moderately turbid)

3110' (SW)-6930"

Textularia topagorukensis, Gaudryina nanushukensis, Psam-
minopelta bowsheri, B. subcircularis, Gavelinella stictata,
EBurycheilostoma grandstandensis. E. robinsonae, Saracenaria
projectura, Miliammina manitobensis, Valvulineria loetterlei,
Globorotalites alaskensis and Conorboides umiatensis are
among some of the species characterizing this interval. These
strata are probably Aptian Age. The lower portion of this in-
terval below about 5700 feet is characterized by common to
abundant pyritized radiclaria (see Ramsay, 1970, Nature, p.

598) .

The upper portion of this Aptian interval above about 5100
feet reprasents relatively clear water middle to outer shelf
deposition while an interval between 5100 feet and 5700 faet
probably represents a2 regression to marginal marine or aven
nonmarine conditions or slse is the result of sediment dilu-
tion. Below 3700 fecet deposition probably teook place :in
depths varying from inner to middle neritic with dominantly
reducing bottom conditions evidanced by the abundance of
pyrite and pyritic faunal preservation.

AGB: Aptian

(Torok Fm.)

ENVIRONMENT : 3110-5100' - Middle to Outer Neritio
5100-5700' - Nonmarine to Marginal
Marine
5700-5930' - Inner to Middle Neritic

6930-7200"

Lithocamoe sp. N. ver., Gaudryina tailleuri, Ammobaculites
alaskensis, Gaudryina milleri, Glomospirella arctica, Gaudry-
inella irregularis, Saracenaria trollopei, and rounded
frosted quartz floaters (Pebble Shale) suggest that this unit
is of Neocomian Age. A sandstons devalops below 7110 feet
in this interval that may be an age squivalent to the Xuparuk
River Sandstone. An inner to middle Neritic environment is
suggested by these faunas.

AGE: Neocomian .
(Okpikruak Shale-Xuparuk River Ss.)

ENVIRONMENT: Inner to Middle Neritic

7200-7530"

Gaudryina tailleuri, Marginulina prima, Trochammina canning-
ensis, Marginulina pinguicula, Vaginulina cuzva, Lenticylina
varians, L. toarcense, Ammobaculites alaskensis, A. barrowen-

sis, Marginulinopsis phragmites, Saracenaria topagorukensis,




7200-7530° (con't.)

Astacolus pediacus, Eoguttulina liassica occur throughout
thess strata. Based on oOccurrences in nearby wells to the
east the above fauna would indicate an early Late Jurassic
Age. Also, the overlapping occurrences of Gaudryina tail-
leuri and Saracenaria topagorukensis would suggest the sane
age. The abundant and diverse faunas of this interval pro-
bably represent a middle Neritic to Uppar Bathyal environ-
ment of deposition aasociated with fluctuating amounts of
turbidity.

AGE: Probable Late Jurassic (Oxfordian)
(Xingak Fm.)

ENVIRONMENT : Middle Neritic to Upper Bathysl

1530-8370",

Ammcbaculites vetusts, A. fontinensis, Lenticulina of. bi-
gostata, Reophax liasica, R. metensis, R. densa, Prondicularia
sguamosa, Textularia areoplacta, and common to abundant zadio-
laris of the Genera Patulibracchium, Crucella, Rhopalastrum,
Cenosphaera, Lithocampe, Spongodiscus, and Digtyomitra occur
in thesa strata. This interval is characterized by an abun-
dant and divarsified fauna. Thaese strata are Early to Middle
Jurassic in age. They represent deposition in middle Neritic
to Upper Bathyal depths characterized by fluctuating turbidity.

AGE: Barly to Middle Jurassic
(Kingak Fm.)

ENVIRONMENT: Hiddle Veritic to Upper Bathyal

8370-3000"

Trochammina contornata, Astacolus connudatus, Tolypammina
glareosa, Nodosaria larina, Frondicularia agmaea, F. lus-
trata, Linqulina borealis, Nodosaria shublikensis, N. lira-
tella, Pseudoglandulina simpsonensis, Vaginulinopsis acrulus
and Trochammina helicta among others cccur throughout thase
bads. The Triassic in this well appears to ba mors contin-
uously marine than obsarved in other wells from the area.
These faunas represent fluctuating inner to outer Neritic
open marine conditions. The Triassic Age of these strata is
irmly established on the basis of the above fauna balow 8460
feat, but the upparmost part of this intarval (8370-8460°')
may still be Early Jurassic since we have seen Trochammina
contornata possibly that high in the section befora. The
lithologic top of tha Shublik Fm. occurs at around 8670 faet
suggesting that there may ba some Triassic age Kingak Shale
(lithologically) or else some different facies (lithologically
differant) Shublik Fm. or Sag River equivalents occurring be-
twaen 8370 feat and 8670 faat.

AGE: Triassic
{shublik Fm. - Kingak Fm. ?)

ENVIRONMENT: Inner to Outar Neritic

9000-3655' (SW)

Trochammina contornata, T. sp.- (sml., thin), Ammodiscus sp.
B, Ammobaculites vatusta, Bathysiphon anomalogoelia, and
Trochamminoidaes spp. together with rarea to common radiolaria
and rare calcareous foraminifera mark this interval. This
is the most continuously marine Sadlerochit Fm. we have seen
in this area. It would app to rap t h turbid
inner to middle shelf depesition (possibly pro-delta).

Three samples at the bottom of this unit (9600-9660') con-
tain a heavily glauconitic sandstone suggestive of the
Echocka Member of the Sadlerochit Formation.

AGE: Parmo~Triassic
{Sadlerochit Fm.)

EXVIRONMENT: Inner to Middle Neritic (turbia)

9655 (3W)-10,590°"
Generally throughout the area westward of tha Prucdhoe Bay
State $#1 well, the Lisburne Group can be divided into three
lithologic units:

1. Upper Limestone Unit

2. Dolomite Unit

3. Lower Limy Unit

Tha Upper Limestone Unit is 335 feet thick in this well, and
it would appear that it could be unconformable at both its
upper boundary and lower boundary. This 335 feet of Upper
Limestona Unit comprisas the Lisburne Group in this well,
which appears to rest unconformably on rocks questionably of
the Endicott Group.

Strata between 9655 feat and about 3930 feet contain Paleo-
taxtularia ss., Climmacammina spp., rare Biseriella sp.,

rare Ecshubertella spp., and frequent Stylocodium sp. These
rocks picucusly lack occur of Astercarchaediscus
spp., Necarchasdiscus spp. and Archaediscus spp. These rocks
are certainly no older than Zone 2l but could easily be as
young as Zona 22 (see Mamet, 1971, pages 203 and 204)*.

These strata probably correlate in part with strata above
11,940 feet previously included in Zona 21 in the ARCO
Ttkillik #1 well,

Bursts of Eoshubartalla yukonensis and Pseudcstaffella sp.
together with occurrances of Necarchaediscys spp., Astero-
archaediscus spp., Archaadiscus spp., and frequent to common
Stylocodium sp. indicate that the strata batwean about 9930
feet and 10,290 feet are definitely Zone 21 in age.

A questionable Zone 20 call is made at 10,290 fest basad on
a significant reduction in the occurrence of Xamaanid algaa.
Age data balow 10,440 feet is conflicting in the ditch sam-
plas, and therefora tenuous at this time. There is rare
quastionablae avidance indicating an age as old as Zona 18 or
Zona 19, but thare ars also rare continuous cccurrencss of
Glcbivalvulina bulloides which if not caved would indicate an
age no older than Zone 20. For’ present, this interval

*Mamet, B, L. & Ross, C. A., 1971, in Bamher & Watarhouse,
"Carboniferous and Permian Stratizraphy and Paleon~
tology, Northern Yukon Territory, Canada”; Bull. of
Can. Patr. Geol., vol. 13, no. 1, pp. 126-~205.

9655 (SwW)-10,590' (con't.)
(10,440-10,590') is spread from Zone 18 to Zone 20. Thase
strata raprasent a shallow shelf cyclic carbonate sequence
with interbedded nonmarine, backreef, reefoid, and forersef
deposits. Lithologies vary batween red shales, lime mud-
stones, oolitic and algal grainstones, packstones, and
wackastones. An anvironmental interpretation of Lisburne
strsta is presented on an accompanying enclosure.

AGE: Latest Mississippian ? to Middle

Pennsylvanian
(Lisburne Group)

ENVIRCONMENT: Probable Nonmarine to Middle Neritic
(foraraaf)

10,390-10,650"
This interval is characterized by a lithologic change to
fine grained calcarsnite or calcareous sandstons. Thae side-
wall core at 10,624 feat contained in its matrix one poor
questionable Brunsia pulchra suggesting thst these rocks are
possibly no younger than Zone 18 in age. ’

AGE: Mississippian ?
{Endicott Group ?)

ENVIRONMENT: Possible Inner Shelf

The last ditch sample of this well represents a lithologic
change to what appears to be a quartzite. Thare were no

£ inifera d from this material.

AGE: Indeterminate
ENVIRONMENT: Indeterminate

-83-



Tunalik #1
(Palynology)

PALYNOLOGY REPORT

A total of 395 samples were processed and examined from
the subject well. The total consisted of 227 ditch, 19
sidewall cores and 149 core samples covering the well from
90 feet to 20,330 feet.

The results are summarized by intervels, and accompanying
the report are two (2) distribution charts illustrating
occurrences for the recognized palynomorph taxa.

Summary of Results

20-8230"

Undifferentiated bisaccates (C-A), Schizosporis parvus (R):

rare scattered occurrences of Cerebropollenjites m2sQzoicug.,

concavizsimisporites punctatus, Cicatricosigporites austra-
liensis, Aeguitriradites sgpinulosus; sunerous occurrences of
reworked spores.

Gvglonephsiiym digtinctum (R), Gardediniug txabeculosum (R.
sporadic), Odontochitina operculata (R, Qligesphaeridius
complex (R-C), Palasoveridinium cretaceum (R-F); rare

d of Pssudoceratium retusum, Muderongia
asymmetrica; numercus occurrences of reworked Triassic- to
Neocomian-aged dinocysts.

AGE: Early Cretaceous; apcian-Albian
(P-M18 to P-ML7)

ENVIRONMENT: Marine to very Marginal Marine or
Nonmazine

The cop part of this interval (90-2100°) had very meager
dinocyst recoveries, and probably represents nonmarine to
marginal marine strata. Below 2100 feet the dinocyst re-
coveries inorease and reflect a better marine depositional
environment that the section above that depth.

9230-10,692°C
Indeterminate spores and spore fragments, poorly preserved
(R}.

AGE: Indeterminate

ENVIRONMENT: Nonmarire?
This intarval is essentially barren of palynomorphs. No
significant occurrences of spore~pollen or dinocysts were
recorded.

10,692-13,340°
Undifferentiated bisaccates (R-A), indeterminate spores and
spore fragments (R-C), ClassQoellis classoides (R-F).

Oljgosphaecidium complex (thick-wall) (R-P).

AGE: Early Crataceous; Neocomian
(probable P=M19)

ENVIRONMENT: Marine

The main constituent identifying thie interval is 0. ¢ lex
(thick-wall), which is most common in the Neocomian section.

Cverall, the hest recovery of palynomorphs through this in-
tezval occurs below approximately 12,500 feet, as evidenced
in the ditch and core samples.

13,340-13,520°2
Undifferentiated bisaccates (F), indeterminate spores and
spore fragments (F).

Oligosphaeridium complex (thick-wall)(R), Gonvaulacysta hvalos
dermopgis (R), Pareodinia dasvforma (R).

AGE: Early Cretaceous: Neocomian
(probable P-M20)

ENVIRONMENT: Magine
This narrow interval is marked by the appearance of P. dasy-
forma. The bottom of the interval is quéstionably placed at
the apparent bass for O. complex as cbserved in the diten sam-
ples.
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13,520-13,880"
Undifferentiated bisaccates (C-A), Classopollis glassaidas
{F-C), indetsrminate spores and spore fragments (A).

Parecdinia osmingtonese (R), Endoscrinium qalecitum (R),

Tubotuberalla apatels (R). Napgocecatopsis psllucida (R).
AGE: Late Jurassic: Oxfordian (P-M22)

ENVIRONMENT: Marine

This interval is marked by the top occurrence of P. osming~
tonese. A somswhat bectter, but still not very well daveloped,
Oxfordian dinocyst assemblage appears below about 12,700
feet.

Preservation from this interval through the underlying Late
Triassic is extremely poor. The dinocyst specimens are all
highly corroded.

13.880-14,330°2

Undifferentiated bisaccates (F-A), Classgpollis classoides
(R~F), indeterminate spores and spore fragments (C-A), Trian-
§Qraesporites sp. (singls, raworked?).

Nannggeratopsis gracilis (R), N. senex (R), JRD-2 (R), Micz-
hystridium spp. (R), Sverdrupiella usitata (single, reworked?).
AGE: Early to Middle Jurassic
(P=M24? to P-M21})
ENVIRONMENT: Marine

The base of this interval is questioned because the ditch
sample at 14,150-14,240° contained two (2) specimens of
Triassic palynomorphs. The problem is that Triassic speciese
can be seen reworked throughout much of the drilled section
above and the rare occurrences here may also bs reworked.
The more frequent Late Triassic evidence is act seen until
14,330 feet.

14,330-14,690°2

Undifferentiated bisaccates (C-A), Classopollis glassoides |
(R), Gleicheniidites senonicus (R), Tagnisespogites sp. (R).

Sverdrupiella usitata (R-C), Micrhystridium spp. (R}, Yervha-
chium spp. (R).
AGE: Late Triassic; Norian (P-M26)
ENVIRONMENT: Marine

The lowermost limit for $. usitata in the ditch samples is
used to mark the base of this interval. The lower boundary
night be better placed at 14,510 feet or 14,600 feet, where
the land-derived Triassic assamblage begins to appear soma-
what more consistently.

14,690-16,929'C
Undifferentiated bisaccates (R-C), indeterminate spores and
spore fragments (C-A), Taeniaesporites spp. (F-C),

Dulhuntyspora minuta (R}, Lueckisporites spp. (R), Striacitas
richteri (R-F), Monosulgites spp. (R).

Micrhystridium spp. (C-A), Veryhachium spp. (R-P), Laigfusa
jurassica (R).
AGE: Triassic (P-T16 to P-T1S)
ENVIRONMENT: Marine to Marginal Marine
No evidence was ssen to enabls the differeat:iation of zonule
P=T17.

The Permian/Triassic boundary is placed at the top of Core
#15 (16,929~16,947') wherein the first Permian evidence was
recovered. ’

16,929-17,858°C2
Taeniaesporites spp. (F), Stpiasites pichteri (R), Axaszi-
sporites sp. (R, sporadic], Sxasuselisporitey sp. (R), Vitta~

tina se. (R).
Migrhystridjium (F-C).

AGE: Permian (P-T18)
ENVIRONMENT: Marginal Marine

The base of the Permian is placed tentatively at what appears
to be the lowermost indigenous occurrencs of Vittatina sp.



17,858-19,620°

The palynomorph assemblsges remains similar to the above in-
tarval, but with fawer and less consistent occurrances. The
forms observed are judged to be derived from up-hols.

AGE: . Indetarminate
ENVIRONMENT: 1Indetsrminate

19,620-19,890°

The significsnt form occurring in this interval is Potonie~

sporites sp. ,
AGE: in Pennsylvsnian (P-T19)
ENVIRONMENT: Marginal Marine?

19,890-20,330°
Only Pearmo-Triassic palynomorphs darived from up-hole wers
recoverad through this intarval.

AGE: Indeterminate
ENVIRONMENT: Indetarminate

The total depth for the well is given as 20,335 feset, however,
the despsst sanple depth received was 20,330 feet.

Tunalik #1
(Foraminifera)

FORAMINIPERA REPORT

The following micropaleontological report is based on the
sxaminagion and checklisting of 605 washed ditch samples,
116 thin sectioned ditch sampless, 17 washed sideawall corass,
121 washed conventional coras samplas and 28 thin sacticned
cenventional core samples covering the interval 90 to 20,330
feet. Thin sections were prepared on all samples below
about 16,930 feet. Five checklists and two faunal distribu-
tion logs ars anclosed for your convenisnos. FPFour sidewall
cores received after the faunal checklists had been com-
pleted appear in an appendix at the back of .this raport.

Stsndard techniques wers employed in processing the material.
All samples wers boiled in Quaternary-0 and washed over 20
and 200 mesh scraens.

Prequency symbols used in this report corraspond to the
following numerical vslues: R = rare (l-5); P = frequant
16=32); C = common (33-99); A = abuandant (100-199): and FL =
flood (200+).

90-3620"

This interval i1s practically barren of Foraminifers. Rare
occurrences of Trochammina mcmurravensis, T. cf. rsinwateri
and Vernsuilinoides borsalis suggest that these strsta pro-
bably belong in the Early Cretaceous (Middle to Late Albian)
P~9 Zonuls. Depositional esnvironments for these strata
probably ranged from nonmarins to marginal marine.

AGE: Probable Early Cretaceous

Probable Middle to Late Albian
(Probable F-9}

ENVIRONMENT: Noamarine to Marginal Marine

3620-5930°

Fsunal recoveries pick up in this interval. Occurrences of:
Milissmina manitobansis., M. awunansis, M. ischnia, Hippo-
crepina beriksdalei, Vernsuilincides borsalis, Gavelinalla
sgiotata, Haplophragmoides topsgorukensig., Saccammina lath-
rami, Pssudobolivina ravi, Ammobaculites fragmentarius, A.
wenonahse, Conorboides umiatensis, Quadrimorphina ruckaraas,
Textularia topagorukanais, Eurychsilostomella robingonss,

Psamminopelta bowsheri, and rsre Ditrupa cornu ars indicative
of a Middle to Late Albian (F-9) age. The palecdepths rea-
P d by these blages ware probably inner to middle
neritic.

AGE: Early Crstacsous

Middlas to Latas Albian (F-9)
ENVIRONMENT: Inner to Middle Neritic
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$5950-7330"

Basad on co-occurrances of Gaudrvina nanushukensis, Hapio-
phracmoides sxcavatus, Vernsuilinoides borealis. Psaudoboli-
vina rayi, Psamminopelta subcircularis, and Conorboides
uniatansis, this intsrval is belisved to represent a Late
Aptian to Early Albian (P-10) aga. A middla to outar nsritic
dapositionsl snvironment is suggasted for thase strata.

AGE: Early Crestaceous
Late Aptian to Early Albian (P-10)

ENVIRONMENT: Middle to Outer Neritic

7350~10,620"

A weakly dsvsloped radiolarian fauna charactarizes these
strata together with rsres occurrences of agglutinatsd and
Calcareous Foraminifera. Pyritized radiolaria of the follow-
ing genera occur: Cenosphaers spp., Dictyomitra sp., and

Lithocampe spp. Aocording to Ramsay (1970) this zone of
pyritized rsdiolaria separatas the Verneuwilinojdes horaalis

Zone from the Gaudryina gpaillguri Zone and is probably Aptian
to Early Albian in age. We feel that it 18 probably Apcian
in age, but cur data is tantativa at this time and the unit
may indeed be time transgressiva. For this rsason it cannot
be diresotly correlated batween walls sinca the F-ll straca
1n ones wall may be slightly younger or older than ths corres-
ponding F-11 strata in another wall. Dus to the poor quality
and prasarvation of this fauna, all that can be said about
ths snvironmant of deposition is that it was marine and open
t0 oceanic currants.

AGE: Early Crestacesous

fossible Aptian (Possible F-11)
ENVIRONMENT: Open Marins

10,620-12,620"

Occurrences of Lituotuba qallupi, Ammobaculites srectus, A.
feophacoides, Ammodiscus slongatus, A. orbis. A., Backenzien-
313, arenaceocus spp. (large, coarse), Citharina cf. acuminata,
Glomospirsila arctica, Haplophragmoides coronis, H. inflati-
grandis, H. duoflatis, . ggodenoughensis, Pseudobolivina
spp.., Bathvsiphon scintillata, Lenticulina sp. (raised suturas),
L. audax, Trochammina squamata, Conorboides cf. um:iatensis,
Gaudryina tailleuri, Glomospira subarctica, Prasbulimina 2,
and Quingueloculina 2 indicate a Neccomian (P~12 to P-13)
age for theese strata. Cores 8 and 10 contain a similar assem~
blage. Frequent to abundant rounded frostad quartz floaters
can also be found in this interval. Strata batween 10,620
feet and about 10,900 feat reprssent rslativaly clesr water
upper to middls bathyal deposition. Faunss beslow 10,900 feet
indicste a relatively turbid middle to outar neritic anviron-
mant.

AGE: Early Cretacsous

Neocomian (P-12 eo P-13)

ENVIRONMENT: 10,620-10,900' = Upper to Middias
Bathyal (clsarwater)

10,900-12,620"' = Middle to Outer
Neritic (turbid)

12,620-13,380°
This intervsl is considered to be Neocomian (P-13 to F-l4)
in age based on the following faunal association: arenacsous
sp. (larga, coarse), Glomogpirella arctics, G. $. fisplo-
phragmoides coronis, H. inflatigrandis, B. duoflatis, H. good-
encughensis, Ammobaculites rsophscoides, A. cf. alaskensis,
Bathysiphon sgintillata, Gaudryina milleri. G. tailleusi, G.
leffingwelli, G. topagorukensis, Irochammina sguamata, I. cf.
sablei, and Glomospira subscotica. The upper portion of this
interval probably represents turbid middle to outer neritio
paleodepths similar to the overlying interval. Faunas below
sbout 12,920 feet suggest outer neritic to bathyal conditions.

AGR: Early Cretaceous

Neocomian (F=-13 to P-14)

ENVIRONMENT: 12,620-12,920' = Middle to Outer
Neritic (turbid)

12,920-13,380' = Oucer Neritic to
Bathysl

13,380-13,590"

Occurrences of Ammomerginulina cf. baryntica, Trochammina
cf. topagorukensis, T. instowensis, Ammobaculites cobbani,
and Lenticulina cf. guanstedti suggest that thess strata ars
Late Jurassic in age. They could reprasent any age from
Oxfordian to Tithonian though, and so are hsre reportad as
Lats Jursssic (undifferantiated). This interval probably
represents bathyal paleodapths similar to thes lower part of
tbe overlying interval.




13,380~13,590' (con't.
AGE: late Jurassic Undifferenciated
ENVIRONMENT: Bathyal

13.390=14,040"
Overlapping occurrances of Gaudryina milleri., G. topagoru-
kensis, G. leffingwelli, G. tailleuri, Ammobaculites alas-
kensis, Ammodiscus cf. charadospirus, A. thomsi, Trochammina
sablei, Bathysjphon anomalocoalia and Saracenaria topagoruken-
gis indicate that theae rocks are Oxfordian in age. A bath~
yal paleodepth is again suggested for these scrata.

AGE: Late Jurassic
Oxfordian (F-16)

ENVIRONMENT: Bathyal

14,040-14,250"

This incterval is charactarized by a reduction in fauna with
only a few newly occurring forms. The new occurrancas are:
Astacolus dubius, A. cf. connudatus, Vaginulina cf. sher-
borni, and Ammobaculites cf. vetusta. These forms probably

rapresent an Early Jurassic age, but the faunal data is
tenuous. A middle to outer neritic paleodapth is suggestad
for these rocks.
AGE: Probable Early Jurassic
{r=-18)
ENVIPONMENT: Probable Middle to Outer Neritic

14,250~-14,810"

Astacolus connudatus, Nodosaria larina, N. radiata, N. ghub~
likensis, Pseudoglandulina simpsonensis, P. lata, Linqulina
borealis, L. alaskensis, Vaginulinopsis acrulus, Erondicu-~
lagia acmaea, Trochammina contornata, Lithocampe T (pyritized),
and Nonotis/Malobia fragm occur through these beds.
These faunas represent open marine middle neritic conditions.
A sandstona at 14,730 feet P d of freq T d

frosted quart: grains and common clear angular quare3 grains
may be a facias equivalent of the basal pebble sandstons

found in other NPRA wells at the base of ths FP~19 Zonule.

AGE: Triassic (F-19)
ENVIRONMENT: Middle Neritic (Open Marine)

14,810-17,135.5¢ Core

Thia interval 1s characterized by a relatively poor agglu-
tinated fauna. A lithologic chenge at 14,810 faet followed
by the occurrence of Ammodjisgus P at 15,080 feet is the
basis for placing tbe top of the Permo~Triassic (F-20). A
lithologic change at 16,020 faet may repressnt ths top of the
Kavik Shale. Another lithologic change to glaucoanitic sand-
stone and siltstone at 16,900 feat suggests thac we are pro-
bably in the Permian Echooka fm. ac that point. These strata
probably represent nonmarine to inner neritic deposition.

AGE: Permo-~-Triassic (F-20)
ENVIRONMENT: Nonmarine to Inner Neritic

17,135.5 Core~19,050"

A very thick (1900°'+) section of Early Permian strata appears

to develop in this wall based on occurrences of Protonodo-
saria sp., Paleocaolysina sp.. d iide, pirida and

porosllanecus Foraminifera. A significant occurrence of
amygdaloidal basalt 1s found in the interval 17,3580 feat to
18,050 feat. The age of this baaalt 1is indeterminate since
no Foraminifera or algae wers found in it. Wwhether this
volcanic rock repreeents an intrusive (dike, sill) or extru-
sive (flow) cannot be determined from the paleontological
axamination of thase samplas. Dapositional environments for
thia unit appear to be as follows:
17,135.5~18,340' : Nonmarine to Restricted Carbonate
shelf and Lagoonal
18,340-19,050°* : Shallow shelf (Carbonate Platform
Syite)
Packstones and grainstones predominate below 18,340 feat.
AGE: Early Permian
(A.W.A. P-21}

ENVIRONMENT: 17,115.5-18,340' : Nonmarine to Re-
strictad Carbonate
Shelf and Lagoonal

18,340~-19,050° : Shallow Shelf (Car-
bonate Platform
Suite)
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19,050-20,330"

This interval 1s predominately packstones and grainstones.
Strata between 19,050 feet and 19,550 feet are no older t..aa
Zone 21 but could be as young as Zone 24. Occurrences o:
Pseudostaffella sp. and Xamaena sp. coupled with the presence
of Scylocodium sp. at 20,290~20,320 feet, in what appears to
be in-situ lithology, suggeat that the entire interval 19,350
feat to 20,330 feet is Zone 2l in age. Howave:, if the
Stylocodiym sp. at 20,290-20,320 feet is caved then the strata
below 20,210 feet might be Zone 20 in age.

These strata reprasent ths shoaling shelf facies of a Carbo-
nace Platform Suite.

AGE: Middle to Late Pennsylvanian

ENVIRONMENT: Shoaling Shelf
(Carbonate PlatZform Suite)

APPENDIX A
10,646" sWc
Arsnaceous spp- (R), Lituotuba gallupi (R), Cenogphaers spp.

(F) pyritized, Dictvomitra sp. (R) pyritized, rounded
frosted quartz floacers (C), pyrite (C), L.C.M. (F). Dark
brownish-gray sandy shale.

AGE: Neocomian
(Probable F-12 to F-11)

ENVIRCNMENT: Open Marine

10,888°'swc

No Foraminifera found. Pyrite (R}, L.C.M. (C). Buff tan
very fine-grained sandstone.

AGE: Indeterminate
ENVIRONMENT: Indetarminate

11,196° SN

No Foraminifarc found. Dark brown silty shale.
AGE: Indeterminate
ENVIRONMENT: Indaterminace

i1 7 SwC

No Poraminifera found. Inoceramys prisms (R}, L.C.M. {A).
Dark brown shalae.

AGE: Indeterminate
ENVIRONMENT: Indeterminate
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