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ABSTRACT

The oldest rocks in the study area are the Precambrian(?) to
Silurian(?) metamorphic.unitﬁ of the Basement Complex. These rocks are
unconformably overlain by various Devonian carbonate units or the Hunt
Fork Shale. Gradationally overlying the Hunt Fork Shale is thé marine
Noatak Formation or its continental correlative, the Kanayut Formation,
both of Devonian age. The Early Mississippian Utukok Formation probably
gradationally overlies the Noatak Formation. The Kayak Formation is a
lateral correlative of the Utukok Formation and gradationally underlies
the Lisburne Carbonate as does the Utukok Formation. Undifferentiated
Perﬁian Siksikpuk—Triassic Shublik Formations disconformably overlie the
Lisburne. Along the nofth flank of the Brooks Range, the Lower Cretaceous o
rocks unconformably strlie the undifferentiated Permian-Triassic Formations.
The lower contact of the Lower Cretaceous rocks is not exposed along the
southern flank of the Brooks Range. The Upper Cretaceous rocks lie upon
Lower Cretaceous rocks with unknown relationship south of the Brooks Range
and unconformably upon the Basement Complex along the south flank of the

Brooks Range.



SEMI-DETAIL RECONNAISSANCE OF THE WESTERN BROOKS
RANGE, NORTHERN ALASKA :

INTRODUCTION

The 1971 geological field work was carried out in the western
Brooks Range by Union 0il Company of California (operator) and Amoco
Production Company; Field personnel included Lloyd Furer and Robert
Fehlmann of Amoco; John De Benedetti (party chief), Dave Abrahamson,
Robeft Rosei and Chuck Bitgood of Union 0il. The area studied is shown
on Figure 1.

The purpose of the field work was (1) to define the vertical and
lateral extension of Paleozoic carbonate units, (2) to study the
depositional environments of these units, (3) to delineate strand lines
of the Paleozoic and Cretaceous rocks, (4) to evaluate petroleum source
rock and reservoir rock potential in tﬁe sedimentary column, and (5) to
study the geologic structure in relationship to the accumulation of
hydrocarbons.

Seven weeks were spent in the western Brooks Range mapping 38,000
square miles and three days in the Sagwon area checking and sampling
Cretaceous rocks. The objecfives for the western Brooks Range study area
were accomplished in 44 days including 14 days lost due to camp moves,
bad weather, and loss of a helicopter in the Noatak River (no injuries).
There were three base camps: one at Kiana, 75 miles east of Kotzebue;
the second on the Noatak River sik miles east of the Nimiuktuk River's

confluence with the Noatak; and at Ambler, about 100 miles east of Kiana.

The field parties were supported by a Jet Ranger Helicopter.
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Geologic mapping was done on 1:250,000 topographic quadrangles and
aerial photographs. The eleven plates accompanying this report cover the
reconnaissance geologic mapping done in 1970 and 1971; Formétion and/or
rock unit contacts on plates are a result of field observaticn and aerial
photographic interpretation. The geology mapped in the Cosmos Hills

(north central Plate 10) was taken from Fritts (1970) and Patton et al (1968).

.GEOLOGIC SUMMARY

In the study area, metamorphic rocks making up the Basement Complex
possibly range in age from Precambrian to perhaps Silurian. The overlying
sedimentary sequence ranges in age from.Devonian through Cretaceous.
Pennsylvanian and Jurassic rocks were not recognized and may be missing.

The metamorphic rocks of the basemeﬁt consist of phyllite, schist,
marble, and quartzite. These rocks are not fetroleum source rocks but some
of the recrystallized carbonates may prove to be reservoir rocks. The
Basement Compleﬁ is overlain unconformably by an unnamed Devonian carbonate
Seéquence and the Hunt Fork Shale. Locally, the carbonate is reefal and
contains petroleum residues. In some localities the Hunt Fork Sﬁale
overlies ;arbonate of Devonian(?) age. Gradationally overlying the Hunt
Fork Shale are the marine Noatak Formation and its continental equivalent,
the Kanayut Formatioﬁ,which consist mainly of sandstone with minor

conglomerate.

The Early Mississippian Kayak Formation and Utukok Formation probably

_ gradationally overlie the Noatak Formation. These two formations in turn

are gradationally overlain by the Lisburne Carbonate of Mississippian age.



The Permian-Triassic rocks are grouped together for this study
because of the difficulty of separating in the field the Permian Siksikpuk
Formation from the Triassic Shublik Formation. Early Cretaceous shale,
sandstone, and conglomerate crop out on.the north and south sides of the
western Brooks Range. In the mapped area, upper Cretaceous conglomerate
and sandstone crop out on the south flank and south of the Brooks Range.

A Tertiary outcrop in the Kivalina Village areé,-northwest of Kotzebue,

was not located and will not be mentioned further.

STRATIGRAPHY

Precambrian(?) to Silurian(?)

Basement Complex

The Basement Complex is composed of phyllite, slate, marble, quartzite,
and schist. These rocks are schistose to gneissic near the contact with the
Schwatka Mountain igneous intrusion. Locally abundant white quartz veins,
which could be as old as or younger than the metamorphic rocks, intrude the
complex throughout the outcrop area.

In the northwestern part of the Schwatka Mountains, a thick unit of
schistose carbonate crops out.. This unit is estimated to be several
thousand feet thick. The lower portion of the carbonate unit is interbedded
with phyllite and scﬁist whereas the upper part appears to overlie the
phyllite—schist-carbongte sequence. The degree of metamorphism of the upper
sequence appears to be the same as in the lower part. The upper part of
this carbonate unit may have one of two age relationships: 1) it may be
part of the pre-Middle Devonian Basement Complex, or 2) it may be correlative
to the Middle and Late(?) Devonian carbonate units but has been metamorphosed

more than other Devonian carbonate by extensive faulting and shearing of the



rocks in the fault zone north of the outcrops (Plate 7);

No recognizeable fossil material was found in samples collected"
‘from the‘Basement Complex. The age of the Complex is pre-Middle Devonian
based on the oldest daté available from Devonian outcrops know§ to be

stratigraphically above the Complex.
Silurian

Silurian rocks are assumed to be present in the Baird Mountain
area based upon the identification of Silurian megafossils from carbonate
float collected by Amoco in 1970 (Fehlmann, 1971). The exact location from
which these Silurian fossils were collected is in question and Union, in
1971, could not find additional Silurian rocks. Further field work is

necessary to prove whether the Silurian is present in the Baird Mountains.

Devonian Carbonate Units

Orange-Brown Weathering Metalimestone

An orange-brown weathering metalimestone is exposed in the west central
Baird Mountains. Good outcrops were studied in thewestern half of T23N,
R13W, and'TZIN, R15W, KRPM, but fhis unit was not delineated on the geologic
maps. The unit is predominantly schistose, medium to coarsely crystalline,
and weathers into ”kiinkly” plates. Locally, the limestone contéins calcite
and quartz.veins, mica along foliation planeé, wavy foliation planes and
dolomite.

Depositional structures and fossils have not been preserved in the
metalimestone; therefore, little inference can be made as to the environment

of deposition. The lack of interbedded detrital sediments indicates a
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Structure in-the Metamorphic Basement
Complex-Central Schwatka Mountains
looking north

Strongly contorted marble in Metamorphic
Basement Complex-Central Schwatka Mountains
looking north

FIGURE 3
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Part of upper unit of the massive carbonate
sequence within the Metamorphic Basement Complex-
Northwestern Schwatka Mts. looking east

Faulted, massive carbonates of the Metamorphic Basement
Complex in the Western Schwatka Mountains
" looking southwest

FIGURE 4



A
Metacarbonates on Black Phyllite as seen
in , Survey Pass Quadrangle
7250 R ooklng northeast
B

Marble and Schist interbeds as seen in the
" Kiana Hills (June 21, stop 3). Man at upper

right for scale.looking northwest

FIGURE 5




10

depositional environment common in a carbonate platform or shelf which
was free of terrigenous influkes.

This carbonate is stratigraphically fixed between underlying
metamorphics and overlying light or dark gray-weathering carbonates.
The orange-weathering unit rests unconformably above darker schists and
phyllites of the Basement Complex. The unit was never seen interbedded
with the underlying metamorphics. Depending upon the lccation, either a
light gray-weathering carbonate (possibly Middle to Upper Devenian Skajit
Formation) as in the NW 1/4, T22N, ROW, KRPM or a dark gray-weathering
carbonate (in part Middle Devonian) as in the western half of T23N, R13W,
KRPM unconformably overlies the formation. The paleontological infdrmation
from these overlying units indicates that the metalimestone can be no
younger than Middle Devonian and quite probably is older. The stratigraphically
higher carbonate units, although locally recrystallized, do not exHibit the
marked metamorphic textures of the orange-weathering hetalimestone. This
metacarbonate is thought to have poor reservoir potential.

.

Dark Gray-to Black-Weathering Carbonate

A dérk gray-to blaék—weafﬂéring carbonate unit crops out in the Baird
Mountains in the Squirrel Creek and in the Kanaktok Creek drainages( Good
outcrops were studied in the western half of T23N, R13W, and NE 1/4 T27N,
R4W, KRPM, but this unit was not outlined on the geologic maps. The fresh,
dark gray-to bléck-colored dolomite and limestone is predominantly dense,
fine to medium crystalline, and has low visible porosity and permeability.

Nodules, bands, and discontinuous beds of gray chert are found locally as



A

are thin interbeds of light gray dolomite with fgtid odors. Fossils
include large brachiopods, stromatoporoids(?), tetracorals, small
unidentified fauna, and algalAmats. Some outcrops are stromatoporoid(?)
bioherms and biostromes.

The carbonate probably was deposited on a shallow-marine platform
which at times was subaerially exposed. The stroﬁatoporoid(?) biostromes
and bioherms indicate a shallow, wave-agitated, oceanic platform. The
algal mats are indicative of very shallow-marine sedimentation and possibly
subaerial exposure.

The unmetamorphosed, dark carbonate unconformably overlies the
orange-brown, schistose carbonate at several locations in the western half
of T23N, RI13W, KRPM, and field relationships in the western half of T27N,
R4W, KRPM indicate that it may be overlain by a light gray-weathering
limestone unit. Megafossil determinations indicate the dark carbonate unit
to be Middle Devonian, Givetian, and thus equivalent to the lower(?) part
~of the light gray-weathering carbonate unit. The dark carbonate unit is
possibly a facies of the light gray carbpnate unit; subsequentiy, the black
carbonate and the equivalent gray carbonate were overlain gradationaily by
younger carbonate deposits of fhé light gray unit. The formation is not

thought to be a potential 0il reservoir.
Light Gray-Weathering Carbonate (Skajit?)

A predominantly 1light gray-weathering, massive-appearing carbonate
unit (Skajit?) is aerially extensive in the ‘Baird and Schwatka Mountains
(most CRB, GCRB, and BCRB on the geologic maps). 'Characferistically, the

unit contains more 1imestone_than dolomite, has a medium to dark gray fresh
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color, is micro- to coarsely recrystalline, and contains numerous
recrystallized small limestone mounds and large organic buildups. 1In

some localities, the formation is bedded, has a strong fetid odor, is
fossiliferous, contains minor chert, is argillaceous, and gives a brownish
"cut" with acid. Fossils include brachiopods, coelenterates, stromatoporoids,
crinoidal debris, and unidentified microfauna.

This unit was deposited on a shallow-marine platform, a large portion
of which (the larger organic buildups) was deposited at the high-energy
margin. The large buildups, some hundreds of feet thick, are usually
completely recrystallized, bﬁt locally large stromatoporoid masses and
cblonial corals are found to form the massive reefal cores. The smaller
stromatoporoid and colonial coral lime mounds and biostromes may have grown
on the platform lagoonward of the larger buildups. Algal mats and
stromatolites in the carbonate are indicative of shallow subtidal, inter-
tidal, and possibly even supratidal sedimentation.

In the centfal Baird Mountains and Kiana Hills, the light gray-
weathering carbonate is underlain unconformably by metasediments as in the
SE 1/4, T26N, R10W, and SE 1/4, T20N, R12W, KRPM or the orange—browﬁ
weathering metacarbonate as inlfhe NW 1/4, T22N, ROW, KRPM. Field relation-
ships as in the western half of T27N, R4W, KRPM indicate the unit may also
overlie the dark gray-to black-carbonate unit in the central and nofth—
eastern Baird Mountains. In the western Baifd Mountains and Igichuk Hills,
the light gray unit overlies the metasediments and appears to change facies
laterally to an interbedded, light brown and gray carbonate as in T2IN,

R16W, KRPM. This banded unit is also present in the central Baird Mountains
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as in the NW 1/4, T23N, RI2W, KRPM and again is thought to be a facies of
the light gray, massive appeafing carbonate.

The Hunt Fork Formation was found overlying the light gray carbonate
in the northeastern Baird Mouﬁtains in the center of T28N, R3E, KRPM. In
the northern Schwatka Mountains, the carbonate is overlain by dark shales
of the Hunt Fork Formation in T26N, R16E, XRPM and may interfinger with
the Hunt Fork in this area. Nowhere else were younger rocks found overlying
the light gray carbonate.

The light gray-weathering carbonate is thought to be equivalent and
correlative to the Skajit Formation. Two Skajit stratigraphic sections,
Lower Eli River, located in the SW 1/4, T28N, R14W, KRPM and Upper Agashashak
River, located in the SE 1/4, T26N, R12W, KRPM, measured by Amoco in 1970
(Amoco Memo #152) are Middle and Late Devonian, Givetian, and Frasnian.
Paleontological work on grab samples from the Baird Mountains, collected
by Union's 1971 field party, indicate the light gray unit to be Devonian,
much of it Middle Devonian.

In the De Long Mountains, the light gray—ﬁeathering carbonate may be
represented by the lower part of the Kugururok Formation found in the
Mount Bastille area in the SW 1/4, T11S, R38W, UPM, and byfan unnamed
carbonate unit measuréd at the Trail Creek section in the SE 1/4, T34N,
R10W, XRPM, Misheguk Mt. Quad. The Kugururok is lithologically similar to
the 1ight’gray—weathering carbonate found in the Baird Mountains. The light
gray-weathering lower portion of the Kugururok Formation at Mount Bastille
overlies the Hunt Fork Shale(?) and is probably Frasnian or older in a
section measured by Pan American in 1969 (éan American Memo #127) and from

grab samples collected by Amoco in 1970.
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The unnamed unit at the Trail Creek Section is limestone and
dolomite, dominantly weathered light gray to gray, thinly to maséively
bedded, and contains beds with high to low carbonate mud content. Fossils
in the section include brachiopods, stromatoporids, colonial corals, and
bunidentified fauna. Carbonate deposits represented by the rocks in the
section include shallow platform-edge stromatoporoid and coral(?) buildups,
intertidal to supratidal algal mats, and probable shallow lagoonal to
platform sediments.

The age of the Trail Creek Section, on the basis of smaller
foraminifera, is LatehDevdnian~Ear1y Mississippian, Kinderhookian or
older. Megafauna from'this~section, howéver, are Middle Devonian in the
basal and middle part to Late Devonian in the upper part of the section.
The authors consider the megafossil dates to be the more accurate. The
unnamed carbonate in the Trail Creek Section is thus equivalent to the
Skajit Formation measured by Amoco in 1970 at the Lower Eli River and
Upper Agashashak River sections and to the lower portion of the Kugururok
Formation at Mount Bastille.

In addition, in the SE 1/4, T 33N, R 4W, KRPM in the De Long
Mountains, the 1light gray—weéthering unit overlies the Hunt Fork Shéle(?)
and 1s Middle Devonian, Eifelian, on the basis of megafossils. The light
gray-weathering unit, therefore, ranges from at least Middle Devonian,
Eifelian, to Upper Devonian, Frasnian, in the Béird-De Long Mountains

area.
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Middle to Upper Devonian
carbonate rock of Trail Creek Section
looking south

North face of Mt. Bastille with Hunt Fork Shale at
base and Kugururok Fm. above it, all Late Devonian.

FIGURE 6
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Kanayut and Hunt Fork overlying marble of
Metamorphic Basement Complex with fault contact.
Located at 156°52'30" E and 67°46'N
looking north

Cross-bedding in Noatak Formation sandstone
[near the Noatak River]
southwest of the type section
looking north

FIGURE 7
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Hunt Fork Shale (HF)

The Hunt Fork Shale that crops out throughout the map area consists
of shale and siltstone with fewer interﬁeds of silty limestone and sand-
stone. The areal distribution of this unit generally is within the north-
western Baird Mountains, eastern De Long Mountains, Howard Pass area, and
north of the Schwatka Mountains (Plates 3, 4, 6-8). If is not known if the
Hunt Fork Shale was even deposited in the southern part of the area mapped.

The Hunt Fork Shale’appears to overlie the Basement Complex
snconfornebly south of the Nogtak River: (Plates 6 & 7)./ _In-a few localities,
it overlies (T28N, R3E of the Ambler River Quadrangle) Middle Devonian

cg?bonate,but with an unknown relationship. The upper contact of the Shale
is gradational into the Noatak Formation and also appears to grade into the
Kanayut Formation (T27N, ROE of the Ambler River Quadrangle and the south
central area of the Misheguk Mountain Quad.). The gradational sequence
ranges in thickness from less than one hundred‘feet to several hundred feet.
The change from Hunt Fork Shale to the Noatak occurs upwards by a gradual
increase of sandstone accompanied by a decrease in shale interbeds until
the sandstone becomes the predominate rock type. This contact is more
abrupt into the Kanayut Formatibh'where conglomerate or conglomeratic
sandstone predominates.

The age of the Hunt Fork Shale is Middle to Late Devonian. The
Middle Devonian (Eifelian) date comes from a éarbonate unit sampled this
season which overlies concordantly the shale considered Hunt Fork. Assuming
this sequence is not overturned, the underlying shale unit is Eifelian and/or

older. Fossils from the base of the Noatak Formation (Dutro, 1953) indicate

a Late Devonian Age, which would be a minimum age for the Hunt Fork Shale.
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Most of the Hunt Fork Shale encountered is probably Upper Devonian.
Fossils and primary sedimentary structures found in the shale and

limestone indicate a shallow water marine environment of deposition.
Noatak Formation-Kanayut Formation (Noa-Dk)

In the area of study the Kanayut Formation is primarily a continehtal
unit and the Noatak Formation primarily a marine unit. The separation of
these two units is very arbitrary at this time due to the geologic
reconnaissance type of survey done during the 1971 field season. More
detailed work probably would resolve the interrelation of the Noatak and
Kanayut formations. As mapped, the Noatak Formation is restricted to the
northwestern portion of the mapped area (Plates 2, 3, 5, and 6) while the
Kanayut Formation is confined to the northeastern portion of the mapped
area (Plates 4, 7, and 8).

The Kahayut Formation consists of quartz-rich conglomerate and silty
quartzose sandstone. Shale with plant remains is present as thin interbeds
in the sandstone sequence. The sporadic outcropping of conglomerate is
believed controlled primarily by local depoéition rather than erosion.

The Noatak Formation cpnéists primarily of quartzose sandstone with
minor shale and siltstone interbeds.‘ According to Dutro (1953) at the
type section, about five miles north-northwest of the Nimiuktuk River
mouth, the Noatak sandstone is mainly very fine—grained, siliceous,
ferruginous, and rarely conglomeratic. Commonly, it is cross-bedded,
rippled, and occasionally channeled. 1In the field, it was observed that
the grain size increases westward from the type section to fine- to medium-

grained with numerous conglomerate beds (Knapp and Dalness, 1970). Thin



beds of shale-pebble conglomerate are present sporadically in sandstone
throughout the Noatak Formation.

The upper contact of the Noaték Formation with the Kayak Formation
or Utukok Formation and the Kanayut Formation with the Kayak Shale was
not observed during the 1971 field season. Dutro (1953) states that the
Noatak Formation is gradational with the Utukgk Formation, and the data
obtained during the 1971 field mapping also indicates a gradational
contact. The upper contact of the Kanayut was not observed, but according
to Bowsher and Dutro (1957), at the type section east of the mapped area
near Shainin Lake, the Kanayut Formation is overlain disconformably by
the Kayak Formation.

Dutro (1953) states that the Noatak Formation contains a few Late
Devonian plant genera and a diagnostic brachiopod species of Late Devonian
age. No fossils have been dated so far from samples collected during the

1971 field expedition.
Mississippian
Utukok Formation (Utu)

The Utukok Formation consists of sandy and silty limestone, limy
siltstone, and calcareous to.siliceous sandstone interbeds. The limestone
is commonly a fossil hash and it contains abundant quartz sand .and silt
and tiny iron specks. The limestone is ripple cross-bedded where clean
and burrowed where argillaceous. The interbedded sandstone is very fine-
grained, silty, ferruginous,.and usually limy. The quartz silt and sand appear

to have the same source as the Noatak Formation. The carbonate was provided

T e G o
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Gradational contact between the Utukok Formation
below and the Lisburne Formation above. Line
indicates approximate position of contact.
Looking north. Location:

T12S R13W (north central part)

Misheguk Mountain Quadrangle.

FIGURE 8
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by marine organisms. This formation is a shallow water marine shelf
edge deposit.

The lower contact of the Utukok Formation was not observed, but
according to Dutro (1953), it is gradational with the Noatak Formation.
The boundary between the Utukok and Noatak Formations occurs wherevthe
rocks are predominantly calcareous. The upper contact is gradational
with the Lisburne Carbonate. The change between the two formations is a
decrease of terrigenous clastic rocks upward, replaced by fossiliferous
carbonate grainstones of the Lisburne Carbonate.

The age of the Utukok Formation, according to Dutro (1953}, is
upper Kinderhookian to lower Osagean. This unif laterélly, at least in

part, grades into the Kayak Formation.
Kayak Formation (Mk)

The Kayak Formation crops out mainly along a narrow belt in the

northern flank of the De Long Mountains (Plate 2 and 3). It consists mainly

of dark gray shale with thin laminae of white siliceous(?) rock and thin
limestone interbeds toward the top. Dark gray chert beds are commoniy
interbedded with the shale. -Iﬁ places, sequences of black silicified
fossiliferous limestone and black chert are present near the base of the
Lisburne Carbonate, or these beds could be considered as being the upper
portion of the Kayak Formation. The upper contact between the Kayak and
Lisburne Formations was not studied but is éonsidered to be gradational.
The Kayak Formation interfingers laterally with the Utukok Formation
and representé a basinward facies ofvthat unit. Due to the lateral inter-
fingering with the Utukok Formation, the Kayak Formation is considered to

be Early Mississippian in age.
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Lisburne (M1)

The Lisburne Carbonate, aerially extensive in the De Long Mountains
and locally present in the northwestern Baird Mountains, was not primarily
studied this field season. The gray-colored unit is a sequence of
Mississippian limestone, dolomite, and chert. The Lisburne Carbonate is
composed of a wide variety of carbonate rock types which were deposited
on an open marine platform.

Conformably underlying the Lisburne in the De Long Mountaiﬁs are
the Kayak Shale, or the Utukok Formation. The carbonate unit is uncon-
formably overlain by the undifferentiated Siksikpuk-Shublik Formations.

The Lisburne Carbonate is thdught to be a potential hydrocérbon
reservoir offshore of Cape Lisburne and the Lisburne Hills area and
possibly in the foothills belt north pf the Brooks Range. For more details
about the Lisburne Carbonate, refer to Union 0il Company's report on the
Western Brooks Range by Chauvel, 1969; Pan American's Geological

Memorandum No. 127, 1970; and Amoco's Denver Division Memorandum No. 152,

1971.
Permian-Triassic (& sh)
Siksikpuk Formétion—Shublik Formation

These formations are discussed under oﬁe heading because in the
field, often it was not possible to separate them due to their similar
lithotypes, lack of diagnostic fossils, tectonic complexity, and poor
outcrops. The usual lack of fossils in both formations restricts the
determination of the range of the Siksikpuk Formation in the Permian and

the range of the Shublik Formation in the Triassic.



23

The two formations consist of gray to black fraétured chert, gray
siliceous shale and associated siliceous claystone, and greenish-gray to
gray siliceous siltstone. Minor lithotypes include sooty black shale,
shaly saﬁdstone? siliceous coquina, and manganese(?) rich sandstone. The
chert and siliceous shaie usually weather browniéh—red to rusty-brown.

The diversified lithotypes indicate that part of the Shublik was deposited
in locally restricted marine water with little influk of coarse-grained
terrigenous clastic sediments.

The areal extent of the Siksikpuk and Shublik Formations is confined
to the northern one-half of the mapped area. The rocks are generally
contorted and sheared and crop out in valleys between fault-block mountains
of Lisburne, Utukok, and Noatak Formations. Along the northern flank of

the Brooks Range, they are, at least in part, deformed by gravity sliding.

Cretaceous

The Cretaceous studied during the 1971 field season will be discussed
in two separate sections because of the differing geologic histories of the
areas. The areas are:_the Kotzebue-Kobuk Basin and the foothills region of
the western Brooks Raﬁge. The Cretaceous outcrops studied in the Sagwon
area will be discussed in a preliminary report and will iater be integrated

into the 1972 field report of that area.

Kotzebue-Kobuk Basin

Early Cretaceous

The lower Cretaceous rocks cropping out in the Waring Mountains
consist ofvmudstone, conglomerate, siltstone,rand sandstone. The conglomerate

and sandstone form prominent mountains and bluffs while valleys and low
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subdued hills are formed of mudstone and siltstone. The highest mountains
are located where concentrations of conglomerate are most abundant.

The western part of the Waring Mountains (Hockley Hills and Hotham
Peak) contain the greatest pefcentage of conglomerate. The conglomerate
and sandstone are composed primarily of cobbles, pebbles, and grains derived
from igneous rocks. Other minor but significant framework constituents
include limestone, chert, acid volcanics, sandstone (quartzite), siltstone,
and vein quartz (Appendix B, pebble counts). The matrik of the sandstone
is clay, silt, carbonate, and iron okide. Matrix constituents of the
conglomerate are sandstone, carbonate silt, iron, and clay.

| Above and below the conglomerate-sandstone intervai there are mudstone
and sandstone with occasional conglomerate interbeds. This lithology is
the most widespread and appears to have been deposited in a marine
environment below wave base.

In the central and eastern Waring Mountains,’the lithology is sandstone,
siltstone, mudstone, and conglomerate. The conglomerate framework is
primarily igneous clasts (64-100%) with minor chert, quartzite, and
silicified shale. The igneous clasts include acid volcanic, granite,
basalt, dark igneous and intermediate igneous. The matrix is sand, silt,
and mud intermixed or'separafed, with silica and iron cement. Scattered
sandstone beds have calcareous cement. The conglomerate of the central
Waring Mountains appear as lensing pods énd are interpreted as being
discrete channel ‘deposits as opposed to outcrops in the west and east end
of the Mountains where they appear more massive and probably represent
coalescing channel deposits.

Siltstone and mudstone are abundant above and below the sandstone-
conglomerate interval and common within it. They appear to be marine with

the siltstone commonly containing carbonized plant fragments. Along the
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southern margin of the Waring Mountains, it is common to find pebbly to
conglomeratic mudstone and siltstone. These unité are thin and grade
vertically into mudstone, siltstone, and sandstone.

The source terrane for.thé Early Cretaceous of the Waring Mguntg%ns
is thought to be portions of the Baird’anqrwe§tern_Schwatkngountains and
possibl; bé?fé of the southern De Long Mountains. EXtrusive volcanic rocks
probably covered much of the northwestern Baird Mountains and provided
much of the detritus for the sediments. A few cobbles of Lisburne limestone
were collected from the conglomerate in the central Waring Mountains (sample
locality RRR 215, Plate 9). These cobbles probably came from the LisBurne
Carbonate cropping out in the northwestern Baird Mountains (Plate 6) and
possibly the southern Dé ang Mountains. Minor clastic constituents probably
came from the Metamorphic Complex in the Baird Mountains éﬁd the overlying
Devonian carbonate in the Baird and western Schwatka Mountainms.

The lowegrgfetacéousrrocks of the Sheklukshuk Range and Lockwood Hills
(Plates 10 and 11) area differ from the rocks described above. They consist
mainly of sandstone, siltstone, and mudstone with a lesser amounzmgf
conglomerate and VO13?3?9“r9§k5”m§¥?q”W%th mudstone and sandstone. In this
area, Cretaceous igneous extrgsive rocks are closely associated with the
sedimentary rocks and probably were a significant source of sediments. The
_volcanic rocks consist of porphyritic basalt with phenocrysts of-olifine,
feldspar, and unknown minerals. The associated sandstone and siltstone
consist of volcanic grains, and because of grain size and closeness to the
source, they are difficult to. distinguish from the volcanic rocks.

Conglomerate is most abundant in the central Lockwood Hills and

decreases in abundance eastward; they were not found in the western portion

of the Hills. The framework consists of granules to medium sized cobbles of
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intermediate and basic igneous rocks (90%); the remainder of the detritus
is acidic igneous, siliceous claystone, and quartz. The matrik is sandstone
as described above, and it is highly cemented by iron and silica. Igneous
derived "dirty'" sandstone of all grain sizes arc abundant in the Hills and
are usually cemented by silica and iron. The framework of the sands is made
vof abundant feldspar, pyrokene, and/or amphibole, and rock grains, with
minor red grains and quartz. Mudstone occurs interbedded with the sandstone
and siltstone and is usually silty and hard with probably silica and iron
. cement. Carbonaceous fragments are common, and locally, oyster shells are
present (Patton et al, 1968).
" The lower Cretaceous of the western end of the Alatna Hills (NE
Plate 11) is different from those rocks previously described. The bottommost
bedé of the section examined are part of a sequence of graded units. Many
units have coarse sand at the base and grade upward to silty shale before
the nekt‘graded unit occurs. There are occasional graded limestone beds.
The section is probably several thousand feet thick. Stratigraphically above
the graded beds are interbedded éonglomerate and.shale beds overlain by
massive conglomerate with interbedded sandstone. The predominant framework
constituents for the coﬁglomerate and sandstone are basic igheous rocks énd
their minéral grains plus mino¥ Aark and light chert and quartz.
The age of all the lower Cretaceousvrocks discussed isubgs§d on
MMELM§;“G._81kfp;s}l_;ql%ggg;32§ and radiometric dates and two radiometric
dates obtained from samples collected during the 1971 fiéld party. Buchia
‘sublaevis found by the U. S. G. S. (Patton et al, 1968) indicate an early
Neocomian age while radiometric dating indicates a range from 87.8 + 3.9
m. y. to 125 + 3.3 m. y. (top of the Turonian down to the'middle of

the Neocomian). The older radiometric dates agree fairly well with
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the paleontology but the younger dates are in large error. This error

may be due to surface weathering of the sample or remobilization of the

rock during later Cretaceous igneous activity. Additional fossil
collections throughout the area are needed to provide a better understanding
of the stratigraphic relationships of the Kotzebue-Kobuk Basiﬁ lower

Cretaceous.
Late Cretaceous

The upper Cretaceous rocks crop out along most of the northern flank
of the Waring Mountains, on the Kobuk Rivgr} around the Cosmos Hi}ls, and in

a narrow band in the Helpmejack Hills area (northern part of Plates 2, 10, and‘
11 and southern part of Plates 6 and 7). The rocks comprising the upper
Cretaceous are primarily sandstone, and conglomerate with minor amounts of
siltstone, mudstone, and coal. These coarser grained rocks are easily
distinguished from the Early Cretaceous rocks because of the abundance of
white vein quart:z as a dominant framework constituent.

The conglomerate is abundant in outcrop and consists primarily of

granules to medium-sized cobblesvof vein quartz, schist, phyllite, and

limestone with minor dark volcanics, quartzite, chert, and sideritic siltstone.
Locally, the sideritic siltstone clasts are abundant. The matrix is

medium- to coarse-sand that.is medium- to well-sorted and cemented with

silica, carbonate, and iron in order of decreasing abundance. The conglomerate
observed along the Kobuk River was cross-bedded and appeared in most places

to be fluvial in origin. Sanﬁstone occurs as thin lenses within the
conglomerate beds and above them as upward gradational units laid down

during primary deposition. The sandstone in turn grades upward into

siltstone and ranges from very fine- to coarse-grained with matrix content
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Upper Cretaceous conglomerate in Kobuk basin near
contact with the Metamorphic Basement complex.
White cobbles are veinqtz. Taken July 24 @ Stop 11.
Looking south [Sec. 29 T18N R19E]

Upper Cretaceous conglomerate consisting of gray carbonate,
“white vein quartz, and very dark metamorphic cobbles
§ pebbles. Outcrop on Kobuk River (June 22, stop- 5)
Baird Mountain Quad.

FIGURE 9
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increasing with decreasing grain size. The cement is carbonate, silica,
and iron. The siltsténe varies in color from red to gray depending upon
the carbonaceous content and degree of oiidation. It crops out only
rarely, but it seems to cap tﬁe channel deposit sequence of conglomerate
and sandstone. Coal was found in two localities as float and possibly
it overlies very fine-grained sediments.

The lower contact of the upper Cretaceous rocks was not observed

in outcrop,but reconnaissance mapping indicates that it is angular in

the Helpmejack Hills area where Cretaceous rests on the Metamorphic Complex.
At Hotham Peak (T 16N; ﬁ oW, éiate 9) the upper Cretaceous rests on the
lower Cretaceous with unconformity, but éf an unknown type (Patton and
Miller, 1968).

The primary source terrane for the upper Cretaceous sequence was
the Metamorphic Complek of the Baird an& Schwatka Mountains. Additional
detritals came from the Devonian carbonate and lower Cretaceous igneous
rocks. These sources were north of the depositional area.

The age of tﬁe Cretaceou;\seqqence‘baSedhupon pglynqlogy”;§A§§Fe
Cretaceous, Campanian—Magstrichtian. A radiometric ége date from a tuff
indicates ‘middle Late Cretaceous deposition (Patton and Miller, 1968).
Plant fossils have been collected by Union 0il Company geologists in 1971
and U. S. G. S. geologists, but they are not good index fossils (Patton

and Miller, 1968 and 1966).
Foothills of western Brooks Range

The Cretaceous rocks in this area were observed only in a few

outcrops and, therefore, a detailed description is not possible. The
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lithotypes are mainly siltstone, shale, and sandstone with minor conglomerate.

The siltstone and shale lithotypes are poorly exposed ano form rounded hills
and valleys in the northern'foothilis of the Brooks Range. These rocké are
usually dark gray to black and contain scattered carbonaceous plant debris.
The sandstone usually is a dark wacke (»10% matrix) with calcareous to
siliceous cement. The grain size ranges from very fine to coarse but the
majority aré fine-grained. The framework constituents were not studied in
detail but include rock, quartz of various types and chert grains. The
sandstone is laminated to thin-bedded, rippled, and locally graded. It is
often interbedded with shale and locally contains shale pebbles. The
conglomerate is associated with the sandstone and in several places, it
grades upward into it. The clasts are granules to small pebbles of varied
undocumented lithotypes.

The lower contact of these Cretaceous rocks 1s unconformable It

- O — o N

overlies Triassic Shublik and the Lisburne Carbonate w1th1n and along the

north flank of the De Long Mountains. The upper contact was not observed.
o Foramlnlferal assembledges found in several samples collected by

members of this survey were not diagnostic enough to give a reliable date.

An Early Cretaceous age is glven as a best guess. This agrees with the age

as inferred by the U. S. G. S. (Sable, Dutro, Morris, 1951).

Igneous Rocks

Plates 2-6, 8, 10, and 11 of this report illustrate the widespread
occurrence of igneous rocks in the western Brooks Range. The great
majority of these igneous rocks are fine to coarsely crystalline mafic

sills, dikes, and stocks. The cores of the larger intrusive bodies are
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Light orange, snow capped Cretaceous igneous
instrusive in central De Long Mountains
(southcentral, Plate 3)
Intruded sediments form the flanks
of the mountains, looking northwest.

FIGURE 10



composed of very dark and heavy ultramafic igneous rocks.. Granitic
rocks occur locally in small outcrops and are not widgspread except in
the Survey Pass Quadrangle where they form the core of the Schwatka
Mountains (Fritts, 1970). Gnéissic rocks occur at the periphery of this
large intrusivé.

The exposed igneous rocks suggest emplacement as stocks, batholiths,
dikes, and sills>with some subaerial and submarine basic flows. In the
map area, igneous rocks are associated with Devonian carbonate and
clastic rocks, Mississippian carbonate and shale, Permian and Triassic
chert and‘clastic rocks, and Cretaceous clastic rocks. Several places in
the De Long Mountains, Devonian carbonaté blocks occur as large xenoliths.
In the Sheklukshuk Range, about 135 miles east of Kotzebue (Plate 10), it
appears as though submarine igneous flows are mixed with volcanic breccia
and sandstone of Early(?) Cretaceous age.

The igneous rocks were intruded along faults and shear zones throughout
the mapped area. These intrusive rocks are commonly aligned along and near
normal faults bounding the grabens of the western Brooks Range area.
Repeated igneous intrusions since Paleozoic time are suggested by scattered
radiometric dating (Fehlmann, 1971). Radiometric dating and field obser-

vations indicate major igneous activity during the Cretaceous Period.

STRUCTURE

The structural deformation undergone by rocks making up the Baird
Mountains probably is the result of orogenic movements that possibly began
in the Precambrian and later recurred at the close of Silurian time and

continued intermittently into Early Tertiary.
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Orogenic movements caused the regional dynamic metamorphism of the
Lower Paleozoic and possibly Precambrian sediments. Evidence of dynamic
metamorphism also can be observed locally in the carbonate and shaleof

Middle and Upper Devonian age. The metamorphism undergone by the Devonian

sediments, however, is not as intense as the metamorphism of the uhderlying

metamorphic complex.

The sequence making up the metamorphic complex that crops out in the
Baird Mountains, at least in part, is considered in this report the probable
age equivalent of the Neurokpuk Formation observed on the eastern portion of
the Brooks Range.

It is postulated that the area occupied by the Baird Mountains
underwent at lea§t‘two major orogenies during lower Paleozoic time{ It should
be pointed out that the writers believe a milder orogeny also occurred near
the close of the Devonian. This milder orogeny, which affected principally
the Baird Mountains, caused the regional metamorphism of the Hunt Fork Shale
observed in those mountains. In most areas visited on the north flank of
the Baird Mountains south of the Noatak River, the Hunt Fork Shale has been
altered to a sericitic phyllite which at some localities is almost a schist.
North of the Noatak River, however, the metamorphism gradually diminishes,
becoming nearly absent. In fhe central and eastern Brooks Range, where the
Hunt Fork crops out, the same relation can be observed; the metamorphism of
the shale on the south flank of the range is greater than it is to the north
where it is very mild or nof present. This metamorphism of the shale was
caused by the gliding of ove;lying sediments over the Hunt Férk Shale which
served as the plane of detachment.

It is postulated that during tﬁekEarly‘Paleozqic orogenies, block

faulting, intense folding, and thrusting occurred in the Baird Mountains.
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These orogenies created more intense metamorphism than that undergone by
the Middle and Upper Devonian rocks. |

The régional dynamic metamorphism undergone by the Precaﬁbrian(?)
and early Paleozoic sediments. and the age of the overlying sedimentary
rocks and their relation to the metamorphic complex indicate that the
Baird and western Schwatka Mountains are the oldesf mountaips:of the

B

western Brooks Range. The age of the rocks and the structures making up

the De Long Mountains indicate that th§Eher‘withuWo§tuofbthe ggrthern
flank of the Brooks Range, they are‘theryoung¢§t; possibly they are Late
Cretaceous-Early Tertiary in age. The structural features observed across
most of the northern flank of the Brooks.Range probably were caused by
gravity sliding that took place during the Late Cretaceous uplift of the
southern part of the range.

_ Gravity sliding, however, is noﬁrthe solution that explains all tﬁe
structural complicatibns observedﬂin theyngLongnMpgggains. Other stresses,
or the combination of differential stresses and gravity sliding may be
closer to a solution than any single answer. For instance, the large
graben present to the west and south of Feniak Lake (Plate 3 and 4), a
tension feature, cannot be accqunted for by gravity sliding. The same
reasoning applies for another tensional feature making up the wide valley
of the lower Noatak River near its mouth (Plate 5). These two features
are the result of tension, but possibly they were not caused by one and
the same stress. This Stress differential possibly is indicated by the
orientation of each graben. The presence of tensional structufes definitely
indicates some type of diffefential block faulting, at least in the vicinity
gf the grabens. It can, therefore, be postulated thaf in all probability

the Baird Mountains, or a portion of them, are made up of up-thrown blocks.
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The movements along the boundaries of the Blocks appear, at least in some
cases, to have been not only vertical but also considerably lateral as
postulated in Plate 6.

It should be noted that if block faulting and lateral displacements
did occur in the Baird Mountains, they were contemporaneous with the
development of the Noatak River Graben but ended before tﬁe development
of the Feniak Lake Graben.

The DewLong Mountains, therefore, are believed to have formed after
the differential blqck faulting took’p}gge”in th§~3§iqu¥9pntains. The
ublift of the blocks making up the Baird Mountains causeqwthe gravi?y_§}iding
responsible for the structural complications obseyvg?ngmthe‘De Long Mountains.
It is postuléted that stresses of probable Early Tertiary age produced the
arcuate shape of the De Long Mountains as well as wrench type faulting,
additional thrusting and gliding, and fracturing fesembling block faulting
in the mountains.

It should be emphasized that the structural review just made of the
Baird and De Long Mountains is very schematic.. To be able to understand
the complicated structure of the area being described, additional field work,
stratigraphic in nature, must~bé done before a reasonable answer to the

problem can be reached.
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OUNTAIN QUADRANGLE 1:250,000 1956 Trail Creek Stratigraphic Secuori

Page 1 of 2

S

: cale
Elev. 1600 ¢ ~0'
O [ 15° Dark gray siliceous and cherty limestone with calcite veins, Top of section 1
] at contact of igneous rocks and limestone described above.
RRR 285-C, 557 Thin bedded, shaley limestone. Weathers gray to yellow-tan. Crinoids in
packstone.
Douvillinaria sp., Schellwienella sp., Crurithyris? sp. — Upper Devonian -5()I
RRR 286-F, G ] | 30" Limestone, gray to light gray, mostly finely crystalline, brecciated, fetid
odor, slight cut with HCL.
| U '
RRR 287-f, C T 100 Limestone, as unit 3, except less fractured, dense, very finely crystalline -100
fwackestone).
4
I .
-
| E==E
=1
= B -
. . 2 -
RRR 288-1L.,/G 100' Limestone, as unit 3. Fractured and shatters rather easily, no visible
fossils, calcite veins along the fractures.
(4 . 5
..._:
‘—- & - 300
RRR'289-L., C . 100" Limestone, as unit 3, possible fossils, no apparent bedding. All massive
d limestone (may be stromatoporoid buildups). Stromatoporoids at 340'.
z_ 7 Chaetetes: sp. .. Alveolites sp., Thamnopora sp., Trupetostroma sp.,
G: RRR 290-F - m 6 Syringostroma sp., and Charactophylium? sp. — Givetian or Frasnian
= RRR 291-C, { - 5 400 -
70' Limestone, as unit 3. Intraformational conglomerate with stromatoporoids
= ' n float.
o 7
oz |8
o
O ) £ Syringostroma cf bifurcum — Givetian or Frasnian
RRR 292-F —
0: 330' Covered. (May be dolomite as @ 800'). Gray, very finely crystalline,
> D saccharoidal dolomite. Dense, no P&P. Thinly bedded. .
O e '
» - :
6001
= 6
7001
800 .
100' Gray, very finely crystalline, fractured dolomite with dolomite veins.
Shale, brown to green, some black.
RRR 293-P,SR
RRR 294-L,C
R. Rose’, R. Fehlmann, C. Bitgood



Trail Creek Stratigraphic Section
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DEVONIAN

8

LOWER KUGURUROK FORMATION?

1600

RRR 295-F
RRR 296-F

RRR 298-1L,C —

RRR 299-L, C

RRR 300-F, C

" RRR297-L, C, |

$001100"

Gray to dark gray, very finely crystalline limestone. It is thinly bedded
to shaley as at the top of the section. It becomes massive lower on the
outcrop. Slight fetid odor.

Warrenella franklinii, Leiorhynchus miriam, Parapholidostrophia sp.,
Devonoproductus primus, Dechenella osborni, Carinatina sp. .
Bellercphon sp., Devonozyga sp., Grammysia sp. — Middle Devonian
early Givetian

100

Very thinly to massively bedded limestone as unit 10. Light tan to gray
in color. Packstone. .

100'

Limestone. Packstone, highly fractured.

RRR 297 L, C — common Radiosphaera ?, rare Bisphaera elegans, Bisphaera
molevkensis, and Earlandinita? very rare. Upper Devonian-
Lower Mississippian (Mamet zones 1—7 undifferentiated)

RRR 298L, C rare Radlosphaera and Bisphaera— Upper Devonian-Lower
Mississippian (Mamet zones 1—7 undifferentiated)

100’

Gray to brown, very finely crystalline packstone.

RRR 299L, C rare Radiosphaera? - probably Upper Devonian-Lower .
Mississippian, undifferent{ated

ISTS

200"

Covered; limestone rubble

From RRR 300 F & C — Anatrypa? sp., Emanuella aff. richardsoni,
Stachyodes sp. Middle Devonian

RRR 300 F, C Radiosphaera few, Bisphaera grandis, Bisphaera molevkensis,
and Parathurammina rare. Upper Devonian-Lower
Mississippian

100'

liso0)

Covered; limestone rubble. At 1500' limestone; light brown to gray, very
finely crystalline. Fossils (brachiopods), packstone.
End of section at base of hill.

Note: Authors believe the megafossils age dates represent a truer estimate
of the age of the Trail Creek carbonate section.
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Memorandum

Union Oil Company of California

Vey 16, 1972

TO: D. W. Abrzhamson, fanchorage, Alaska
ﬂ/f//.
- FROM: A. A. Almgred, Paleo. Ieb, Santa Fe Springs )

SOBJECT: 1971 Field Pesriy Semole RRR-215

As per your memo request dated May 9, 1972, four carbonate pebbles from the
‘subject ’sample have been processed. The age of the carbonate is Mississippian
no older than Zone 10 of Mamet, probebly Meramec in age. Smaller foraminifere

present include species of FEndothyra, Globoendothyra?, Tetrataxis, Farlandia,

and Fotuberitina. The carbonate rock is lime packstone/greinstone with abundent
crinoid and bryozoa fragments.

AAA:go ;

rm 935A (Rev 1/67)




( - Union Qil Compar f California
b . In Reply Give No.

Decenber 8, 107L

¥e. Re A Sounders
ist. Iploration Managew
Toxthern Alagska Dlatrict

PAIRO, COERFELATIONS

Mmion @il 1971 Fleld Farty
Rorth Hlone Suxrdace

fration Be180

Teall Creel Measured Section

Ghe folloving peleontologic correlatlions avre tased on & study of smaller
Foravinifers in thuin sectlong:

Ren-o02, 29h, 295,
FER-£08 cvevcosnccsncens ATE1 Indeterninate.

Yarvren of f‘maimfem. Tolonite.

Tiote: RRR-295 containg scattered, poordy preserved
forrs that may be svenacecus foraminifere.

RRRe207 eomneuncaewennas A33; Upper Devonlan--lover Migeisplopian, Zones
» 1 -7 of ranet, undiffeventlated. Kindarhock
- ox older,

Cosmon Radlosphaera?, rare Rlspheeva elesana,
Pisphaera moleviensis and Bardendinita?t vory rare.

Line mudstone.

Form 402 (Rev. 9/67)
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Union Oil Compat

Decanber 8, 1971

f California
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Tadicenhaera and Dlsvhaera.

Time mudstone.

RER-259
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Radlogpvhaera few, Iils
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Iime mudstone.
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orm 402 (Rev. 9/67)

ORIGINAL SIGNTD BY
A. A. ALMGREN

A. A, ATHOREN
fr. Paleontologist

prandis, Blgphaera
inA Yare. '



( : _Union Oil and Ga:~ ‘vision: Western Region
/ L4

-Union Oil Compaﬁy of California
P, 9645 So. Santa Fe Springs Rd., Santa Fe Springs, Calif. 90670
Tmephone(213)9454221 T LR

'aleontology Laboratory ' April 5, 1972

Mr. Robert A. Saunders
Dist. Exploration Manager
Northern Alaska District
Anchorage

PALEO. CORRELATIONS

North Slope - 1971
Western Party Grab Ssmples
1ab Acc. No. E127

The following paleontologic determinations are based on the exemination of
thin sections of semples for which foreminiferal study was requested:

RRR-235 -===~-- Age: Upper Pevonian-Mississippian, pre-Zone 18 of Mamet.

Scattered Radiosphaersa in lime mudstone.

Similar to RRR-300 - Trail Creek Sectlon.

RRR=237 =w==== Age: Upper DPevonian-Mississippian, pre-Zone 18 and probably
: pre-Zone © of Mamet.

Scattered Parathurammina and rare Bisphaera (2)

Buaff lime mudstone, in part, with fine ?spicules.

RRR=262 ====== Age: Indeterminate.

Barren of forasminifera. Dolomite, gray-black.

RECEIVED
AR 7 1972

. NO( AIJ&SH.& }\,)IS':‘C;
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Union Oil Compar 3f California

April 5, 1972

North Slope - 1971
Western Party Grab Samples

Age: Indeterminate.

Baxren of forsminifera. Dolomite, gray-black.

Age: Devonian-Mississippian.

Very rare ?Parathuramming.

Ssandstone, very fine grained, angular, clean with rare
crinoid ossicles.

fge: Devonisn-Mississippian, pre-Zone 18 of Mamet.

Rediosphaera few, Calcisphsera few, ?Vicinisphaera very rare.

Assemblage is, in part, similar to RRR-32k.

Lime mudstone, buff.

Age: Indeterminate.

Barren of foraminifers.. Tolomite, gray-black with small
ghosts of crinoid ossicles.

Age: Indeterminate.

Barren of foraminifera. Sandstone, angular.

Age: Indeterminate.

Barren of foraminifera. Lime mudstone, buff, fractured.



(m\ UmoncN|Compar’3fCMHonﬂa
\

April 5, 1972

North Slope - 1971
Western Party Grab gSamples

Age: Indeterminate.

Barren of foraminifera.

Iime packstone, with common small fragments of megafossils
including pelecypods, gastropods and erinoids, plus ostracods
and rare slgae. -

gsondstone, fine grained, angular with abundsnt crinoid ossicles.-

Age: TIndeterminate.

Barren of foraminifera. Sandstone.

Age: Mississippian, probably Zones 13-15 of Mamet, or younger.

Age: Indeterminate.

Barren of foraminifera.

Dolomite, medium brown with small ghosts of erinoid ossicles.

Age: Upper Devonian-Mississippien, pre-zZone 18 of Mamet.

Rare Calcisphaera and other uncertain forms similay, in part,
to RRR-201

Iime packstone, skeletal, pelletoidal.
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( : - Union Oil Compar ')f California

April 5, 1972

North Slope - 1971
Western Party Grsb Ssmples

RRR=353 e==w== Age: Indeterminate.

Rarren of forsminifera. Dolomite, buff, very fine grained.

RBE-065 = ==m-- fge: Tndeterminste.

Barren of foreminifera. Dolomite, highly fractured.

RRR-366 ===w=- Age: Indeterminate.

Barren of foraminifera. Dolomite, gray-black, silty.

JDB-5 eccmmm== bge: Indeterminate.

Barren of foraminifera.
A1l samples collected for megafossils and conodonts were thin sectioned to
check for presence of smaller foraminifers.
The following'four samples contained foraminifera:

RRR-369 ------ Age: Mississippian, Zones 14-15, within "Brunsia facies."

Brunsia and Archeaediscus of the group Archaediscus krestovnikovi
common, Fndothyra, Tuberitina and Calcisphaera few, Farlandia
elegans very rare.

This assemblage is similar to Shainin Lake Section samples
FCH-113 and FCH-115. . '
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< . Union Oil Compar(" f California
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Ve e

April 5, 1972

North Slope - 1971l
Western Party GCGrab Camples

Age: Mississippian, Zones 14-15, within Zones 14-15,

The assemblage in this sample is similar to RRR-369.

Age: Mississippisn, probably Zone 1lh-15, "Brunsia facies."

Brunsia few, Indothyra few, and Calcisphaera rare, similar
to those in RRR»359 and RRR-370. No Archaediscus are presente

Age: Mississippian, Zones 14-17 of Mamet, ﬁndifferentiated;
in "Brunsia facies."

Brunsia common, FEndothyra few, Earlandis elegans, Earlandia
clavatuls and Globoendothyra sp. rare.

é?? 5?? éZZé;/;;?/LCJu//

A. A, AIMGREN
" 8r. Paleontologist

G. Feister

R. Rose’






() -Union Oil and Gas l"";,?sion: Western Region }/2 o ‘?_./

Union Oil Company of California
T P.O. Box 76, Brea, Calif. 92621
Telephone (714) 528-7201

Palynology Laboratory ' _ September 5, 1972

Mr. R. A. Saunders

Dist. Explorstion Manager
Northern Alaska District
Anchorage

Atten: J. P. Chauvel
R. R. Rose’

Dear PBob:

The esccompanying two-part report summarizes the results of palynologic
dating and carbonization analysis of the 1971 North Slope, Brooks Range
surface sauples, selected for our examination by Bob Rose.

For convenience, the samples are listed in numerical order under the
priority catagories set forth in the requesting letter (R. R. Rose’ to
R. E. Malloy, February 4, 1972). Detailed lists of species identified
in the fossiliferous samples are not included in this report, but are
recorded on sample study cards on file here.

A majority of the samples are only slightly to moderately altered
(i.e. carbonized); however, a large number show the effects of surface
weathering, either as "rust" stains on fractures or in their degraded
palynologic residues. In some cases thermal alterations ratings are
tentetive or undeterminable for this reason.

If there are questions concerning any of this wbrk, Please do not
hesitate to write me at any time.

Yours very truly,

RE4,

RAYMOND E. MALLOY
Palynologist

REM:go

cc: G. H. Feigter
R. D. Mclennan, Atten: F. G. Blake



PALYNOLOGIC AGE DETERMINATTIONS

1971 NORTH SLOPE ALASKAN SURFACE SAMPLES

DEPOSITIONAL
SAMPLE NO. AGE AND PALYNOZONE * ENVIRONMENT COMMENTS
PRIORITY I_
RRR-405 Upper Cretaceous; Open marine, Rich sample, probasble
Aguilapollenites-Azonia shelf or slope Maestrichtian
L o) 4 Upper Cretaceous, Open marine, Reworked Mississippian
Chlamydophorella sp. 1, shelf or slope present
Diplotesta anglica Zone
(lower)
" 408 Upper Cretaceous, Open narine, Minor reworking
Aquilapollenites~Azonia shelf (Cretaceous), probsble
Maestrichtian
" h09 Upper Cretaceous, Open marine; Specific markers absent,
probable Aquilapollenites- shelf or slope poor preservation
Azonia Zone
U 5 Upper Cretaceous, Open marine Dinoflagellates sparse;
Aquilapollenites-Azonia Campanian on negative
' evidence
L 1% §-) Upper Cretaceous, Nommarine (?) Preserveation poor;
Aquilapollenites~Azonia Campanian on negative
evidence .
L 5 Upper Cretaceous, Open marine Dinoflagellates sparse;
Aquilapollenites-Azonia : Campanian on negative
evidence :
U % Upper Cretaceous, _ ~ Open marine Preservation poor
Cenomanian--Iower Senonian,
Chlamydophorella sp. 1,
Diplotesta anglica Zone
" k19 Upper Cretaceous, Open marine Very poor preservation
undifferentiated '
" 420 Upper Cretaceous, probable Open Marine, Dinoflagellates
Chlamydophorella sp. 1, shelf or slope abundant

Diplotesta anglica Zone

% = As defined in H. Ieffingwell's Project Report #72-31



P

)

DEPOSITIONAL

SAMPLE NO. AGE AND PALYNOZONE * ENVIRONMENT COMMENTS

RRR-422 Upper Cretaceous, Open marine Very sparse microflora
undifferentiated

" Lo3 Cretaceous, undiff. Open marine As above

v lhow Upper Cretaceous, probable Open marine, Poor preservation
Chlamydophorells sp. 1, shelf or slope
Diplotesta anglica Zone

bt Upper Cretaceous, Open marine, Poor preservation,
Aquileapollenites~Azonia shelf or slope much reworking
Zone (7)

I 428 Upper Cretaceous, Open marine, Rich sassemblage
Aguilapollenites-Azonia shelf or slope
Zone

" k29 Upper Cretaceous, Open marine As above
Aquilapollenites~Azonia ;
Zone

H 430 Upper Cretaceous, Open marine Preservation poor

: Aquilapollenites~Azonla

zZone

ne Y3s Upper Cretaceous, Open marine, Abundant dinoflagellates
Aguilapollenites-Azonis shelf or slope
Zone

S g Paleocene, "Unamed" Nonmarine Probable Upper
Zone Paleocene (H.A.L.)

" h3kh Cretaceous, Neocomisan Open marine Sparse assemblage,

carbonized
PRIORITY_IT
RRR-202 Upper Cretaceous (?) Marine Palynomorphs sparse,
preservation poor

" 204 Indeterminate Indeterminate Barren of palynomorphs

" 205 Cretaceous, Upper (?) Marine Weathered sample

" 206 Indeterminate Indeterminate Barren of palynomorphs,

wesathered

¥ = As defined in H. leffingwell's Project Report #72-31



SAMPLE NO.

RRR-207

208
209

210

- 211

21
213
21k
215
216

217

218

219

221

225

226

£

N

D)
~—

DEPOSITIONAL '
AGE AND PALYNOZONE * ENVIRONMENT COMMENTS
Cretaceous, probablé Marine Mixed assemblage of
Neocomian poor preservation
Iower Cretaceous, probable Marine Very poor preservation,
Neocomian weathered sample
Indeterminate Indeterminate Barren of palynomorphs,

Upper Cretaceous,

- Chlamydophorella sp. 1,

Diplotesta anglica Zone,
(Probable Cenomanian)

Indeterminate

Cretaceous, Alblan--
Cenomanian

Indeterminate
Indeterminate
Indetefﬁinate
Cretaceous, undiff.
Indeterainate

Indeterminate
Indeterminate
Indeterminate

Upper Mississippian to
Iower Pennsylvanian

Indeterminate

Open maxrine,
shelf or slope

Indeterminate
Marine

Indeterminsate

Indeterminate
Indeterminate
Indeterminate

Indeterminate

. Tndeterminate

Indeterminate

Indeterminate
Indeterminate

Indeterminate

weathered

Very poor preservation,
weathered sample

Barren of palynomorphs

Sparse fossils,
weathered sample

Very rare, nondiagnostic
palynomorphs, westhered
sample

Berren of palynomorphs,
weathered

Barren of palynomorphs,
weathered

Very poor preservation,
weathered sample

Very rare, poorly

.preserved palynomorphs

Barren of palynomorphs

Barren of palynomorphs .

‘Completely carbonized

sample

Sample altered, fossils
rare

Barren of palynomorphs
end strongly pyritized

% = As defined in H. Ieffingwell's Project Report #72-31



SAMPLE NO.

RRR-227

" 228
" 265
W hebi

.on 267

i 269
1" 270

" 271

.on 272

" 273
w el

" 28k

" 293

" » 328

O

DEPOSTTYONAL :
AGE AND PALYNOZONE * ENVIRONMENT COMMENTS
Indeterminate Indeterminate . Barren of palynomorphs
Probable Jurassic (Upper?) Near shore Dinoflagellates very
marine rare
Indeterminate Indeterminate "Redbed" lithology--
barren
Indeterminate Indeterminate Barren of palynomorphs,
weathered.
Upper Cretaceous, Nonmaxrine or '~ Poor preservation
Aguilapollenites-Azonia near shore
Zone marine
Upper Cretaceous, Nonmaxrine, Poor preservation
Aquilapollenites-Azonia possibly near
Zone shore marine
Upper Cretaceous, Nommarine Poor preservation
Aguilapollenites-Azonia possibly near
Zone shore marine
Upper Cretaceous, Nonmarine Poor preservation,
Aguilapollenites-Azonia possibly near weathered
Zone shore marine
Indeterminate Indeterminate Barren of palynomorphs
Upper Cretaceous, probable Nonmarine, Sparse palynomorphs
Cenomanian to lower possibly near
Senonian ‘shore marine
Indeterminate Indeterminate Barren of palynomorphs
Upper Cretaceous, © Marine Sparse, poorly preserved

Chlamydophorella sp. 1,
Diplotesta anglica Zone

Indeterminate

‘Paleozoic, undiff.

Indeterminate

assemblage, weathered
Indeterminate Rare, carbonized
spores only

Nonmarine (?) Carbonized spores
only, weathered

Indeterminate Barren of palynomorphs--
carbonized, weathered

% = As defined in H. Ieffingwell's Project Report #72-31
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DEPOSITIONAL

SAMPLE NO. AGE AND PALYNOZONE * ENVIRONMENT COMMENTS

RRR-330 Upper Paleozoic, undiff. Nonmarine (?2) Rare, carbonized
palynomorphs

L 331 Indeterminate Indeterminate Raere, carbonized
palynomorphs only

1 332 Indeterminate Indeterminate Rare, carbonized

' palynomorphs only,

weathered

Rt Indeterminate Indeterminate Rare, carbonized

- palynomorphs only,

weathered

Y 336 Indeterminate Indeterminate Rare, carbonized
palynomorphs only,
weathered

" 39T Indeterminate Indeterminate Barren of palynomorphs

L 338 Indeterminate Indeterminate Barren of palynomorphs

" 339 Indeterminate Indeterminate Rare, carbonized
palynomorphs only

w361 Indeterminate Indeterminate Barren of palynomorphs

" 362 Indeterminate Indeterminate Barren of palynomorphs

" 363 Indeterminate Indeterminate Rare, carbonized
palynomorphs only

" 36k Indeterminate Indeterminate Barren of palynomorphs

B 26T Indeterminate Indeterminate Barren of palynomorphs

I v . Indeterminate Indeterminate Barren of palynomorphs

WoARTT Indeterminate Indeterminate Barren of palynomorphs,
weathered

" 38 Mesozoic, Jurassic-- Indeterminate Rare, poorly preserved

Cretaceous palynomorphs
" Loo Indeterminate Indeterminate Barren of palynomorphs,

weathered

* = As defined in H. Leffingwell's Project Report #72-31
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.- DEPOSITIONAL
SAMPLE NO. AGE AND PALYNOZONE * ENVIRONMENT COMMENTS
DWAréBS Indeterminate Indeterminate No identifiable plant
materisl ‘
k- 291 Indeterminate Indeterminate Barren of palynomorphs,
: weathered
" 292 Indeterminate Indeterminate Palynomorphs rare and
carbonized .
" 293 Indeterminate Indeterminate Barren of palynomorphs,
carbonized
w1 pgl Indeterminate Indeterminate Palynomorphs rare and
poorly preserved
" 306 Indeterminate Indeterminate Rare, carbonized
. palynomorphs only
" 307 Indeterminate Indeterminate Rare, carbonized
palynomorphs only
H 308 Indeterminate Indeterminate Rare, carbonized
palynomorphs only
" 309 Indeterminate Indeterminate Very rare, poorly
: - yerserved palynomorphs
" 310 Indeterminate Indeterminate - Barren of palynomorphs
" 320 Cretaceous, undiff. Nommarine (?) Sparse, carbonized
palynomorphs
" 330 Indeterminate Indeterminate Very rare, carbonized
palynomorphs
3 Indeterminate Indeterminate Rare, carbonized
: ) palynomorphs only
" 36L Indeterminate Indeterminate Rare, carbonized
palynomorphs only
" 365 Paleozoic, probable Nonmarine (7) Sparse, poorly
Iower Mississippian perserved palynomorphs
" 366 Indeterminate Indeterminate Barren of palynomorphs
B S6T Paleozoic, Iower Indeterminate Rare, carbonized
Mississippian (?2) palynomorphs, weathered
i 373 Upper Triassic, . Normarine (?2) 'Iﬁnoflagellates absent,

S
/f/

Iower Jurassic

b

acritarchs present,
weathered

% = As defined in H. Ieffingwell's Project Report #72-31
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DEPOSITIONAL
SAMPLE NO, AGE AND PALYNOZONE * ENVIRONMENT COMMENTS
PRIORITY_ITT_
RRR-230 Permo--Triassic (?) Indeterminate Sparse, carbonized
palynomorphs only
o239 Jurassic--Cretaceous, Indeterminate Rare, carbonized
undifferentiated palynomorphs
Ly 236 Indeterminate Indeterminate Essentially barren
" 2h8 Indeterminate Indeterminate Barren of palynomorphs,
weathered
X 249 Indeterminate Indeterminate Rare, carbonized
palynomorphs
" 253 Indeterminate Indeterminate Barren of palynomorphs
v lesl Indeterminate Indeterminate Essentially barren
" 255 Indeterminate Indeterminate Barren of palynomorphs
" 256 Indeterminate Indeterminate Barren of palynomorphs
" 302 Indeterminate Indeterminate Barren of palynomorphs
" 304 Indeterminate Indeterminate " Barren of palynomorphs
o312 Indeterminate Indeterminate Rare, poorly preserved
palynomorphs
" 31k Indeterminate Indeterminate Rare, poorly preserved
‘ ‘ palynomorphs
U156 Indeterminate Indeterminate Barren of palynomorphs
" 320 Probably Cretaceous Indeterminate Very rare, poorly
preserved palynomorphs
v 323 Indeterminate Indeterminate Essentlally barren
c 322 Indeterminate Indeterminate Rare, poorly preserved
palynomorphs
* 385 Indeterminate Indeterminate Rare, poorly preserved
palynomorphs
" 39k Indeterminate Indeterminate Essentially barren,

weathered

"% = As defined in H. Leffingwell's Project Report #72-31



SAMPLE NO.

RRR-396
] 398

DWA-298

; "7 300

1 301

" 303
" 30k

" 31k

n 318

n 338
" 3he

"o 3k

" 314_5

-

&

AGE, AND PATYNOZONE *

DEPOSITIONAL
ENVIRONMENT

.

COMMENTS

Indeterminate

Indeterminsate

Upper Cretaceous,
Cenomanian,
Chlamydophorella sp. 1,
Diplotesta anglica Zone

Upper Cretaceous (?)
Upper Cretaceous (7)
Paleozoic (7)
Indeterminate
Indeterminate

Indeterminate

Indeterminate

Indeterminate-
Indeterminate
Paleozoic, Upper
Mississippian--Iower

Pennsylvanian

Upper Paleozoic,
Carboniferous (?)

Indeterminate

Indeterminate
Indeterminate

Open marine,
shelf or slope

Indeterminate
Indeterminate
Indete?minate
Indeterminate
Indeterminate

Indeterminate

Indeterminate

Indeterminate

Indeterminate

Nonmarine (7)

Indeterminate

Indeterminate

Rare, poorly preserved
palynomorphs, weathered

Rare, poorly preserved
palynomorphs, weathered

Preservation relatively
poor, weathered

Rare, poorly preserved
palynomorphs, weathered

Rare, poorly preserved
palynomorphs, weathered

Rare, carbonized
palynomorphs

Rare, carbonized
palynomorphs

Rare, carbonized
palynomorphs

Rare, carbonized
palynomorphs,
weathered

Rare, carbonized
palynomorphs

Barren of palynomorphs

Barren of palynomorphs,
wveathered

Sparse palynomorphs

Rare palynomorphs

Barren of palynomorphs

* = As defined in H. Ieffingwell's Project Report #72-31
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DEPOSITIONAL

SAMPLE NO. AGE AND PALYNOZONE * ENVIRONMENT COMMENTS

DWA-359 Paleozoic (?) Indeterminate - Rare, carbonized
palynomorphs

" 369 Indeterminate Indeterminate Rare, poorly preserved
palynomorphs

"Rl Indeterminate Indeterminate Barren of palynomorphs,
westhered

o382 Indeterminate Indeterminate _Rare, carbonized
palynomorphs,
weathered

* = As defined in H. Leffingwell's Project Report #72-31



CARBONTZATION (THERMATL, ALTERATION) ANALYSIS
OF 1971 NORTH SLOPE SURFACE SAMPLES

Examination of separate residue slides, treated chemically only to remove mineral
material and not to isolate palynomorphs, was carried out for esch of the previously
discussed palynologic samples.

Kerogen (dispersed organic material) residues examined for evidence of thermal
 slteration consist predominantly of plant materials identifiable as cuticle, spores,
pollen, woody tissue, and algal remains. Other elements often present in kerogen
samples are amorphous (structureless) material, coaly fragments, and disseminsted,
very fine nonmineral particles. These last are probably of plent origin, but cannot
be positively identified with any specific plant entity.

From laboratory experiments, performed by heating fossil kerogen residues through a
range of temperatures up to TO0® F, it is known that these plant residues originally
unaltered, will undergo color changes and selective destruction of certain elements
until a totally black residue is obtained. This carbonized residue may often contain
only rare identifiable plant entities. A similar "alteration series" can be observed
by field sampling fossil materials (from shales) at varying distances from igneous
dikes or sills and observing the color changes in residues taken from the contact
zone with the igneous body and outward to areas where no igneous intrusions are
present. Such a progression of samples obviously furnishes an approximate declining
paleotemperature scale; in this case beginning with temperatures in excess of those
knovm, from laboratory experiments, to alter plant materials.

A systematic study of these organic residues has resulted in a semi-quantitative
ranking system similar to those now in use by several major oil companies. This
ranking system, expressed in alteration indices from 1 through 5, is based in part
on that proposed by F. L. Staplin (Bull. of Canadian Petroleum Geology, March 1969 )
and in part on a scale described by J. D. Burgess. As used in this report, the
scale 1s based entirely on inspection of a sample's plant residues and does not
rely on mineralogic evidence of metamorphism, as does the Staplin method.

The outline of the alteration "series" below and its suggested relationship to
world-wide hydrocarbon occurrences is based on the work of ¥. L. Staplin, J. D.
Burgess, and other geologists and geochemists formerly with the Esso Production
Research Company and, to a lesser degree, the experience of the writer.

=]Q-



Thermal Organic Residue, © Commercial
Alteration Color and Hydrocarbon
Index . e Composition Occurrences

1. (o Mteration) Color yellow-green, woody Principally oil and
tissuve cuticle, palynomorphs, wet gas
emorphous vegetable matter,
coaly fragments

2. (Slight Alteration) Color light brown to bright 0il, wet and dry gas
orange~brown; organic com-
ponents as above

3. * (Moderate Alteration) Color deep brown; organic : 0il, wet and dry gas

; matter as in 1, but with

amorphous matter sparse
or absent )

k, (Strong Alteration) Color very dark brown to Minor wet gas to dry

' black with brown translucent gas only

borders; cuticle and amor-
phois matter normally ebsent
palynomorphs often unidenti-
fiable

5. (Severe Alteration) Black color, particles’ Dry gas or no fluid

' surfaces often reflective; hydrocarbons

palyncmorphs, if present,
opaque; amorphous material
absent

In reporting on carbonization analysis the form used here is a simplified version

of a work sheet used in recording the raw data. Some of the hesdings on these

sheets (pages 13 to 16) require explanation or clarification. Under "Alteration
Index" the decimal point figures (.5) are added to indicate intermediate alteration
stages on the horizontal 1 through 5 scale; and do not necessarily imply greater
degrees of numerical precision. "Residue Type," for the purpose of our anslysis

is characterized as either "amorphous" or "structured." Amorphous material, most
abundant in relatively unaltered samples, is fluffy, wispy, light colored, irregularly
fibrous matter, sometimes mixed with gel-like masses--all with no organized structure.
It can occur in both marine and nonmwarine paleoenvironments, but for the Alaskan

i



North Slope is most abundant in and characteristic of the marine Seabee formation.
Geochemical analysis made at Brea Research indicates that the Seabee amorphous
material contains petroleum-related hydrocarbons snd analysis of other amorphous
material from rocks of world-wide distribution, made both at Brea Resesrch and at
the Esso Production Research lLaboratories, show similar, general results.

"Structured" material, present in nearly all samples in one form or another, is
that which shows identifiable organic structures and includes woody tissue, cuticle,
spores, pollen, microplankton, acriterchs, and, rarely, algal filaments. It is
this group of residue components, particularly the pslynomorphe (spores, pollen,
etc.) vhich is most useful in determining the alteration stage of the organic

~ residues. A high proportion of structured material, in Upper Paleozoic and

younger samples, is woody tissue which, by its known chemical composition, would
not be expected to have furnished abundant petroleun-related hydrocarbons in the
geologic record.

The balance of dispersed organic matter observed in & majority of samples can be
described either as '"cosly fragments" or "finely disseminated orgsnic matter.”

The former asre black particles showing no organized structure and are composed of
more oxr less pure carbon of biochemical origin or that resulting from natural
combustion processes. The latter, "finely disseminated material," is simply small
(144 or less) particles of a nommineral (i.e. biologic) origin.

The above discussion is necessarily oversimplified snd the presence or absence
of a particular type of orgasnic material should not be interpreted as relating
directly to the petroleum source potential of & rock unit.

The following data sheets, among other things, demonstrate the effects of surface
veathering, past and present, on dispersed organic material in sediments (see
"indeterminate" samples). Chemical and biochemical processes can destroy the
fractions which are most useful in determining degrees of thermal alteration,

and the last components to be destroyed in the weathering process are the

"coaly fragments."

REM:go
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IDENTIFICATION

(¢5)

]
ALTERATION

INDEX

(o5) (o5)

(o5)

RESIDUE
TYPE

Company _Union 0311 Co, of California o\o\
Area Alnsks . Northern Distpricth
Well
Surface Section
13971 RRR-# % DJA-# Polvn, e
Somple No. / Depth / ] /2/3/4 /5 rks
Priority I ] | l !
RRR--405 X 10 70 |
" 407 X 10 Q"
" 408 X 10 70
" 409 X T 50
" 411 ¥ P 70
no_A70 X 20 60
"oLA5 X T 60
1" __4_17 }L m 70
" -419 b, 60 20
" 420 b, T 70
w400 X T 60
" 423% A T 60
" =425 A 60 20
"o_427 D 60 30
A0 p; 0 AD
1 wh29 X . m 70
" _A30 X 10 70
" 432 X P 70
N _A34 X T 70
" 447 X 10 60
Prioritv 1T '
RRR =202 X T 70
v 204 X T 70
"o =205 X T 70
" =206 X T 60
o0 X 10 60
" -208 X i A0
i =209 X 5 - || VorV_gpnarse racidg,
" 9210 X 0 40
"oo-21] X T 60
"oo.212 X i A0
W =215 X I 60
"ooL214 indptermihate 0 0 coalv fragments onlv
" _215 F{ ] 0 40 ] .
N 216 X T £0
A 2 g X 0 40
" -218 indpternminate 0 0 coalv frasments only
" =219 1 0 0 1 1" o
n =221 v 0 50
Wlefos X 0 60
" =226 infleterminate 0 0 conlv fragments only
"o 227 W N 0 1 1 "
" -208 P R 0 40




\2)

IDE_NTIFICAT‘VION ALTERATIO?\;! INDEX RES [[DLE

Y
— T ol e Alkil

Compony[Tn?'L”n 0il Co. of Cnlifornia

Arca Alaska. Northern District

Well

Surface Section .
197 RRR—# 2 DVi-A Palm, B ..

\7
Sample No. / Depth / |/2/3//4/5 VY Remark s
| | I |

Prioritv II(contin,) ‘

RRR-265 Indeterminate 0 0. |lcoaly fragments onlv
" -2f<6 1] 0 O"-“'- " H . "
w267 X T 40

YY) X T 40
" 269 X T 70

0270 X T 70
w270, X T 60
"o.272 X T 40
=273 X T 40
.. 274 X T 40
" . 284 4 T 60
"o 20% X 10 60
"o 328 X T 40
fl o 290 X 0 40
w337 X 0 40
" o332 z ' 0 4.0
" 335 £ 0 40
TS X 1 40
" 237 indeterminate 0 0 r0aly fraoments only
1" —338 1" 0 O 1" 1 1
" %39 _ . X 0 40
" =361 indgterninate 0 I D ——
" _362 ' " 0 0 no carh, residne

sl w5 b9 X 0 40

- 364 X? 1195 0  pl."relict" emornhovs
" 367 . indgternitate 0 0 coalv frasments only
" 374 m (6] 0 it " "
" =377 1" 0 0 n " "
" -380 2 0 40
" =400 X 0 5

DA-285 X? 10 .| 40 no palyn's or cuticle
" -292 X 0 40
" 203 ' X9 10 40  Ppl. " relict" gmornh,
1 wo9) indeterminate 0 0 coaly fragments onlv
" 2094 : X Q o) - .
" - 206 X 0 40
" =307 X 0 40
" -308 . X A 40
" _ 309 X 0 40
R b o) x? 0 20 ||nearly barren
"~ 320 _ X T 40
" ~- 330 C 0 40
" - 331 X 0 40

ST




IDENTIFICATION ALTERATION INDEX || RESIDUE
TYPE
(s5)  (o5) (o5) (o5)

Companynion 011 Co. of Californin

Areo Alaska, Morthern Distriect

Well
Surfoce Section o “

421970 RRR-# £ DWA-# Palwm, ™ W T= trace omly
Somple No. / Depth /// |l///2 ///;3 ///74 Z//’5 Remark s
Priority II(contin.) | ! ! !

DIA - 364 X 0 40 |
"L 365 X 0 60 1
" - 366 indetermjnate 0 0 - |posly froements only
"o BET - X 0 40
- o it 0_| 40
Priority IIT i
RRR - 2%0 X 0 40
"o 232 X 0 20
W D%G ' : X° 0 /b Y9 coaly fragments
" 248 indetermijnate 0 0
0w 249 X 0 40
" o~ 25% Indeterminzte 0 0
"L 054 X7 0 T ne=arlyv barren
"o 258 P 0 40
W oeE indeterminate 0 40 woody mater. onlv
"~ %02 ' " ' 0 0 nozlv fragments onlsr
" - 304 ! 0 0 roaly fragmants ondy
o~ 312 - X 0 {40
N - 314 X 0 |40 |
1= 316 X7 0 {20 Verv_pPoor Dresery,
W %00 X 0 20
N X 0 |20
i B0 X 0 140
" 385 X 0__140
" . 304 ] b, 0 40
" . %96 X 0 160
" =~ 398 indeterminate 0 0 I e,
DA — 298 X 40 150 : '
"~ 300 X 0 40
" - 301 X 0 {40
" 302 : X 0 - 1o
e 305 X 0 40
" - 304 ' X 0 120
" - 3314 X 0 20
" -~ 318 X 0 20
" 338 indgqterninate 0 0 coely freogments only
M o B ] il 0 0 nwo "o S
L 3AA A 0 40
T A 0 30
: - 357 X2 0 20 Bl. smorph. abundent
= 559 X 0 10
"__~ %69 'X? 0 30 Yery poor presery




IDENTIFICATION ALTERATION | NDEX RESIDUE

(9 (5) (a8) (o5) Sl

Con\ponyI.Tnion O'U CO. ()f Cﬂ'l‘i.i'O,T‘n"L&

Area Aleosks, Vorthern District

Well

Surface Section 0
1971 RRR-# & DUA-# Pslvn )

Somple No. / Depth /| /2/ /4 /’5 Remarks
Prioritv III (contin.) ' ! ! !

DYA -~ 371, . indleterminate 0 0. J|lgoaly fragments only
"~ 382 q 0 10 '

o £
—-_LU-.
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Amoco Production Company .,

3 e
Tulsa, Oklahoma
October 20, 1971
Re: Megafossils from three
Union 0il 1971 grab samples,
Baird and Delong Mtns., :
Alaska
File: Technical Service No. 57191IR
Locality No. 6186
" "'MEMORANDUM
Early examination of the following Uniom 1971 grab samples
was specifically requested by the Denver Division: RRR-262, RRR-263,
JDB=4, The following taxa have been identified:
‘Field No. " 'Taxa " Age
RRR=262 ' " 'Stringocephalus sp. ' Middle Devonian
planar stromatolites Givetian
RRR=263 "'Stringocephalus aff. axius Middle Devonian
indet. taotracorals Givetian
JDB=4 ' " 'Syringopora sp. Paleozoic
indet. tetracorals Silurian to
barren of conodonts Mississippian

"n e A
(e R
. ‘/ L \. DA ey

Allen R. Ormiston

ARO:sd -
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June 23, 1972

Re: Union 1971 megafossil collections,

Western Alaska

File:

~ Locality 6186

MEMORANDUM

Téchnical Service 5719IR

O

Amoco Productio

Research Depart
Tulsa, Oklahoma

n Company

ment

DeLong and Baird Mountains,

Following priorities established in C. L. Conrad's letter of February 10,
1972, work has begun on selected megafossil samples from Union's 1971
Eleven samples have been completed and are reported here,

collections.

Work on the remainder of the forty priority I samples is in progress.,

4

barren of megafossils

Field No, Sample wo. Taxa Age
DWA 287F 6186-4 Siphonodendron? sp. Mississippian ?
DWA 281F 6186-5 EkvasophyllumISp. Mississippian
: o Amplexizaphrentis sp. Meramec
Bembexia sp.
DWA 288F 6186-6 Amphipora? sp. Devonian?
DWA 282F 6186-7 ~ crinoid columnals Paleozoic
DWA 284F 6186-8 crinoid columnals Paleozoic
RRR  442F 6186-9 Inoceramus sp. Late Jurassic or
Buchia sp. early Cretaceous
RRR 410 6186-10 Mytilus sp. Oligocene to
A Mya cf. producta Recent
. Macoma sp. '
Polinices?
RRR 349 6186-11 Disphyllum cf. elongatum - Middle Devonian
Psuedoactinodictyon sp.
Thamnopora sp.
crinoid columnals
DWA 368  6186-12 -



= ey

/

!

Allen R, Ormiston

ARO:cme

Field No. Sample No. Taxa Age

RRR 244 6186-17 Desquamatia sp. Devonian
Squameofavosites sp. probably
Stringocephalus? sp. Givetian
Thamnopora sp.
Chaetetid indet.

RRR 326 6186-18 Homalophyllites cf. calceolus Lower

’ crinoid columnals

Mississippian



O - O
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Research Center
Tulsa, Oklahoma

~June 30, 1972

Re: Megafossils from Union's 1971 Trail Creek Section,
NE SE T34N, R39W, Misheguk Mtn. yuad., Alaska

File: Technical Service.S7l§IR
Locality 6623

MEMORANDUM

Megafossils recovered from the subject section demonstrate it is

Amoco Production Company

all
age.

Devonian and that at least the lower half is of Middle Devonian

Field No.

Sample No.

Taxa

Age

"RRR-~286

RRR-290

RRR-292

RRR-295

RRR-296

I T MY AT T vt o AY AR SR S AR s

6623-15

6623-11

6623-9

6623-6

6623-5

Douvillinaria sp.
Schellwienella sp.
Crurithyris? sp.

bryozoan

crinoid columnals

Chaetetes sp.
Alveolites sp.
Thamnopora sp.

Trupetostroma sp.

Syringostroma sp.

Charactophyllum? sp.

Syringostroma cf. bifurcum

Warrenella franklinii
Leiorhynchus miriam
Parapholidostrophia sp.
Devonoproductus primus

Dechenella osborni

- indet. nautiloid

Warrenella franklinii

Devonoproductus primus
Carinatina sp.

" Parapholidostrophia ‘sp.

indet. rhynchonellid
Bellerophon sp.

Devonozyga sp.
Grammysia sp.

pterioid clams
Dechenella osborni

Upper Devonian

- Givetian or
Frasnian

Givetian or Frasnian

Middle Devonian

early Givetian

Middle Devonian
early Givetian



D

Field No. .Sample No.: Taxa : Age

RRR~300 6623-~1 Anatrypa? sp. ) ' ' Middle Devonian
: . Emanuella aff. richardsoni
Stachyodes sp.
indet., rhynchonellid

Discussion

The early Givetian assemblage of samples RRR-295 and RRR-296 contains elements
indicating correlation with the Pine Point Limestone of the Northwest Territories.
The presence of Dechenella osborni permits correlation with the Bird Fiord
Formation of Bathurst Island and indicates the existence of Givetian marine
connection between western Alaska and the Canadian Arctic Islands.

Sample,RRR§29O is a stromatoporoid boundstone, presumably part of a reefoid
" buildup. , * '

(lle £ Gl s
Allen R. Ormiston

.ARO:cme



Amoco Production Company
Research Center :
Tulsa, Oklahoma

July 3, 1972

Re: Megafossils from Union 1971 grab samples,
Baird and Delong Mts., Alaska

File: Technical Service 5719IR . = .
Locality 6186 : :

MEMORANDUM
Further samples from the ptiority I group of Union's 1971 collections are

reported. Original textures of fossils in many of these samples have been
so altered that positive identifications are difficult,

Field No. Sample o, Taxa ' Age
" RRR 352 6186-13 Thamnopora sp. - ' - - Devonian
' -~ indet. brachiopods : A '
RRR 342  6186-14 massive stromatoporoids Paleozoic
RRR 346 6186—19_ "Squameofavosites sp. . Devonian
- Anostylostroma sp. : Givetian .

Amphipora sp.
Coenites sp. )
- Cystiphylloides? sp.
Spinatrypa sp.

indet. brachiopods
crinoid columnals

DWA 319 6186-20 barren of megafossils o .

RRR 245 6186~21 Squameofavosites sp. - Devonian
' : ' Thamnopora sp. Givetian

RRR 240 6186-22 Thaﬁnopbra? sp. ' Devonian?

indet. tetracoral
crinoid columnals

RRR 241 6186-23 . ‘Thamnbgora? Sp. o ‘ ~ Devonian
RRR 203 6186—24 Crassatellites sp. Cretaceous or Tertiar
RRR 243 6186-25 Alveolites sp. ' Devonian

Parachaetetes sp.
indet. tetracoral




Field Jdo.

(

Sample No.

Taxa

Age

RRR

RRR

RRR

DWA

RRR

‘RRR

RRR

RRR

234

222

223

217

264

347

307

246

. 6186-26

6186-27

6186-28

6186-29

6186~30

6186-31
6186-32

6186-33

Leperditia sp.

indet. ostracodes
indet., large clams
indet, gastropods

Stachyodes sp.

Aﬁphipora cf, ramosa

.Thamnopora sp.

Idiostroma sp.

Pseudoactinodictyon? sp.

Allen R. Ormiston

ARO/TLD:cme.

Amphipora sp.
Thamnopora? sp.

indet. tetracoral

Coenites sp,

Amghlgora sp.

indet. tetracoral

indet. ostracodes
productid spines?
oolitic grains

Squameofavosites sp.
crinoid columnals

(:Z%ZZq /f /44r9bo //(Z;j//
7/ ’/4;40/

Thomas L. DeKeysgf . ///

age unknown
environment
lagoonal

Devonian

~Middle or

Upper Devonian

Devonian

Devonian

Carboniferous?

Middle Devonian



July 5, 1972.

O

Amoco Production Ciompany

Research Center

Tulsa, Oklahoma

Re: Union 1971 megafossil grab samples from NE SE T33N, R33W
Misheguk Mtn. Quad., Alaska

File: Technical Service'57l9IR

. Locality 6186

MEMORANDUM

Taxa

Age

" Field No. Sample No.

RRR-282 6186-15

Hysterolites cf. sp. A. -Johnson
Carinatina cf. lowtherensis
Atrypa aff. devoniana
Leptostrophia sp.
Plicodevonaria sp.

Gypidula sp.

. Spinatrypa cf. spinosaeformis

Cyrtina sp.
Eostrophalosia sp.
Leptagonia cf. boueii

 ‘AHe1iolites cf. porosa

RRR-283 6186-16

Discussion: These samples represent the oldest Devonian so

" northwestern Alaska.

Ww/? é(mjéi

Allen R, Ormiston

ARO:cme

Heliophyllum sp.
Alveolites sp.

. indet., disphyllids

Parallelopora sp.

Hysterolites cf., sp. A. Johnson

‘Plicodevonaria sp.

Barrandella sp.

‘Gypidula sp.

Spinatrypa cf. spinosaeformis
Eostrophalosia sp.
Leptostrophia sp.

" Reticulariopsis sp.

Heliolites cf. porosa
Heliophyllum sp.
Thamnopora sp.
stromatoporoids
indet. clams
Dechenella sp. indet.
Leptagonia cf. boueii

Middle Devonian

Eifelian

Middle Devonlan'

Elfellan

far reported

from
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Amoco Production Company"

4502 East 41st Street -
P.0. Box 591
Tulsa, Oklahoma 74102

Research Center

September 29, 1972

Re: Conodonts from the Union Oil 1971 Grab Samples,
Baird and Delong Mtns., Alaska

File: Technical Service 5719IR
Job No. 9704
Locality No. 6186

MEMORANDUM

Sample
No. Footage IBM No. Identification Count
15 RRR-282F 2901 Belodella sp. 4' 3

The specimens iﬁ sample 15 appear to be Lower or Middle Devonian represen-
tatives of the genus Belodella. :

18 RRR-326F 2831 - Siphonodella 2831 9

2620 Siphonodella sp. .15
2618 Indet. conodonts 33

The fauna in sample 18 is Kinderhookian (Lower Mississippian) in age.

34 RRR-220 0501 Barren of conodonts

35 RRR-238 0501 : Barren of conodonts

36 RRR-242 0501 Barren of conodonts
37 RRR-247 1370 Polygnathus 1370 2
2618 - Indet. conodonts _ 7

Polygnathus 1370 occurs in lower to middle Famennian (Upper Devonian) rocks.

38 RRR-258 0501 Barren of conodonts
39 RRR-259 0501 Barren of conodonts
40 RRR-260 0501 ‘Barren of conodonts

41 RRR-261 0501 Barren of conodonts



D
Sample _ 4
No. Footage IBM No. Identification : »Count
42 RRR-327C 0501 Barren of conodonts
43 RRR-340 0501 Barren of conodonts
44  RRR-343 0501 Barren of conodonts
45 RRR—344 0501 Barren of conodonts
46 RRR-345 0501 Barren of conodonts
47 RRR-355 0501 Barren of conodonts
48 RRR-356 0501 Barren of conodonts
49 RRR-358 - 0501 Barren of conoaonts
50 DWA-280 2717 Polygnathus 2717 1
2700 Polygnathus sp. 1

The fauna in sample 50 indicates a Kinderhookian (Lower Mississippian) age.
51 DWA-286 2865 Panderodus sp. cee T2

The specimens in sample 51 suggest an Ordovician age; however, it is possible
that they are as young as Middle Devonian.

52 DWA-296 0501 Barren of conodonts

53 DWA-305 2831 Siphonodella 2831 1
2620 Siphonodella sp. - e 3
2618 Indet. conodonts 6

- The fauna in sample 53 is Kinderhookian (Lower Mississippian) in age and
approximately correlates with the faunas in samples 18 and 50.

55 DWA-337 2712 - Polygnathus 2712 1
2618 Indet. conodonts ) '

The fauna in sample 55 is Middle Devonian in age.
56 DWA-339 0501 Barren of conodénts
57 DWA-340 0501 Barren of conodonts

59 DWA-361 0501 Barren of conodonts



-Sémple
No. Footage
60 DWA-375
61 JDB-2
A62_ JDB-3

The fragments in sample 62

63
64
65
66

67

RRR-224C
RRR-257C
RRR-309C
RRR-313CL

RRR-325C

//.\\

3
IBM No. Identification Count
0501 Barrep of conodonts
'0501 Barren of conodonts
2618- Indet., conodonts 2
suggest an Ordovician age.
0501 Barren of conodonts
0501 Barreﬁ of conodonts
0501 Barren of conodonts
0501 Barren of conodonts
2620 Siphoﬁodella.sp. 1
2700 Polygnathus sp. 1
2618 . Indet. conoconts 11

The conodonts in sample 67 are Kinderhookian (L. Mississippian) in age and
approximately correlate with the faunas in samples 18, 50 and 53.

68
69
70

71

The fauna in sample 71 is upper Meramec

73
74
75
76

77

RRR-353F, C
RRR-360C -
RRR-369C

RRR-370C

RRR-373C
RRR-375C
DWA-283C
DWA-289C

DWA-295C

0501

0501

0501

2828
2826
2618

0501
0501
0501
2618

2811
2618

Bérren of conodonts
Barren of conodonts
Barren of conodonts
Cavusgnathus 2828‘

Cavusgnathus 2826
Indet. conodonts

Barren of conodonts
Barren of conodonts
Barren of conodonts
Indet. cbnodonts

Gnathodus sp.
Indet. conodonts

or Chester (Upper

Mississippian) in age.

w



i

Sample *
No. Footage IBM No. Identification Count

The conodonts in sample 77 are Mississippian in age.

78 DWA-313C 2717 - Polygnathus 2717 45
‘ 2736 Spathognathodus 2736 16

2831 Siphonodella 2831 1

2718 Polygnathus 2718 : 1

2726 Spathognathodus sp. 2

2618 Indet. conodonts 31

The fauna in sample 78 is Kinderhookian (L. Mississippian) in age and
approximately correlates with the faunas in samples 18, 50, 53, and 67.

79 DWA-323C 0501 Barren of conodonts

80 DWA-358C 0501 Barren of conodonts

81. DWA-363C 2811 Gnathodus sp. - 1
2858 Neoprioniodus sp. 1
2618 _ Indet. conodonts 2

The fauna in sample 81 suggests a Mississippian age.

82 DWA-381C 0501 ‘ Barren of conodonts
83 RRR-281 C & F 0501 Barren of conodonts

84 RRR-301 F,£f,C 0501 Barren of conodonts

H. Richard Lane

HRL:vm
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Amoco Production Company

Tulsa, Oklahoma
Research Center

September 19, 1972

‘ Re: Conodonts from the Union Trail Creek Section, NE 1/4, SE 1/L, T3LN,
Riow . (R3W, Lat. 68° 19' 2" N., Long. 160° 52' W., Misheguk Mountain Quad.,
sf&(ZV‘B Alaska
\
File: Technical Service No, 5719IR
~ Job No. 9704
" Locality No. 6623

MEMORANDUM

Sample’ : : ‘ '
No. Footage IBM No. Tdentification Count
1 RRR 300 0501 Barren of conodonts
2 RRR 299 0501 Barren of conodonts
3 RRR 298 0501 Barren of conodonts
L RRR 297 - 0501 Barren of conodonts
6 RRR 295 2705 Polygnathus 2705 1
2712 Polygnathus 2712 s T
2618 Indet. conodonts 16

The conadonts in sample 6 suggest an upper Eifelian age (Middle Devonian).

7 RRR 294 0501 Barren of conodonts

12 RRR 289 0501 ‘Barren of conodonts

13 RRR 288 0501 Barren of conodonts

15 RRR 286 20314 Polygnathus 2031hL 1
2779 Palmatolepis 2779 2
2618 Indet. conodonts 8

The fauna in sample 15 is lower Famennian (Upper Devonian) in age.

U fta

H. Richard Lane

HRL: skw
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et 24 Blackstone Street, Cambridge, Mass. 02139
' Telephone TRowbridge 6-3691

L
lcapy senl '
Hasoco

18 January 1972

Roderick D. McLennan

Union 0il Co. of Calif.

96L5 So. Santa Fe Springs Road
Santa Fe Springs, Calif. 90670

Dear Mr. McLenhan:

Enclosed are the analytical reports of the K-Ar age determinations on five (5)
of the six (6) rock samples described in your letter of 23 November 1971.

We were unable to make a satisfactory mineral concentrate from your sample

JDB-1 and the sample is not really suitable for a whole-rock analysis, consequent-
ly there is no report for this sample. The other five samples gave ages ranging
from about 75 to 217 million years. As you gave no indication of the magnitude of
the ages you expected for these samples I cannot comment too much about them.

The age of sample JDB-6 should be considered to be a minimum age and may closely
approximate the time of shearing and alteration of the rock. The age of RRR-2T75
should be a good metamorphic age for the rock. I would expect the ages of the
other three samples to be rather reliable ages of formation of the individual
rock units.

If you should have any questions about these énalyses, please do not hesitate to
contact me. In the meantime, I am enclosing our invoice for this work. I hope
that we may be able to serve you again in the near future.

Sincerely,
GEOCHRON LABORATORIES DIV.

Richar d H. Reesman
General Manager

RHR/dm
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KRUEGER ENTERPRISES, INC.
GEOCHRONLABORATORIES DlVISlON

24 BLACKSTONE STREET ¢ CAMBRIDGE, MA, 02139 o (617)-876-3691

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample Nog- 2172 ' ' Date Received: 30 November 1971
Your Reference: JDB-6 Date Reported: 18 January 1972

Submitted by:  Roderick D. McLennan
Union 0il Co. of Calif.
9645 So. Santa Fe Springs Road
Santa Fe Springs, Calif. 90670

Sample Description & Locality: Sheared and altered basalt (?)
Alaska

Material Analyzed: yhole rock, crushed to -40/+100 mesh.

Ar 40%/K 40 = 006212 AGE = 103 + 4 M.Y.

Argon Analyses:

Ar4%* ppm. Ar 4°*/ Total Ar *° Ave. Ar*°* ppm.
.04376. 814 | .04331
.04286 927

Potassium Analyses:

% K » Ave. %K K%, ppm
5.691 54715 6.972
5.739

Constants Used:
. 1 At A 40 %
A8 =4.72x 10719/ year AGE= ——— In|28= e J Ar77"
Ne t Mg

K40
Ae =0.585x 107!/ year
K4°/K =1.22x 107 g./g.

Note: Ar?°* refers to radiogenic Ar *°,
M.Y. refers to millions of years.



KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATOR|ES DIVISION

Cdpiongee s S A oo |
24 BLACKSTONE STREET e CAMBRIDGE, MA, 02139 o (617)-876-3691

J

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample Nop- 2173 ' ’ Date Received: 30 November 1971
Your Réference: -RRR-275 Date Reported: 1g January 1972

Submitted by: Roderick D. McLennan
Union 0il Co. of Calif,
9645 So. Santa Fe Springs Road
Santa Fe Springs, Calif. 90670

Sample Description & Locality: Slate
Alaska

Material Analyzed: Whole rock, crushed to -40/+100 mesh.

Ar 40%/K 40 = 01347 AGE = 217 + 8 M.Y.

Argon Analyses:

Ar4°%* ppm. : : Ar4°*/ Total Ar*° Ave. Ar?°* ppm.
.03924 .836 .03946

.03966 .817

Potassium Analyses:

% K © . Ave. %K K%, ppm
2,407 2.401 2,929
2'396 ’

Constants Used:

: Ag+ A 40 ¥
A3 =4.72x1071°/ year AGE = m———s 'n[ B fe yArT” ., 1}

K40
Ae =0.585x 10719/ year
K4%/K =1.22 x 107 g./g.

Note: Ar*°¥ refers to radiogenic Ar*°
M.Y. refers to millions of years.
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KRUEGER ENTERPRISES, INC.
GEOCHR_ON LABORATORIES DIVISION

EIREY 2 =H AL Sasierinnss St ]
24 BLACKSTONE STREET o CAMBRIDGE MA, 02139 o (617)-876-3691

POTASSIUM-ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK
Our Sample No. M~2174 Date Received: 30 November 1971
Your Refefence:RRR—B68 , Date Reported: 18 January 1972

Submitted by: Roderick D. McLennan
Union 0il Co. of California
9645 So. Santa Te Springs Road
Santa Fe Springs, Califormia 90670

Sample Description& Locality: Gneiss (Coarser-grained sample used)
Alaska

Material Analyzed: Muscovite concentrate, -100/+200 mesh.

Ar 40 */k40 s .006478 AGE = 108 j-_ 4 M.Y.

Argon Analyses:

Ar*°*, ppm. Ar %%/ Total Ar *° Ave. Ar#°*, ppm.

.05613 .703 .05647

.05680 .666

Potassium Analyses:

% K Ave. %K K4, ppm
7.141 7.145 | 8.716
7.149

Constants Used: .
Ag+ A 40
A3 =472x1071°/ year AGE = ——— '”[ ol T8 x AU + 1]

Ae =0.585x 10710/ year
KK =122%107* g./g.

Note: Ar“%* refers to radiogenic Ar 40,
M.Y. refers to millions of years.
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KRUEGER ENTERPRISES, INC.
(GEOCHRON LABORATORlESDIVISION

S ]

24 BLACKSTONE STREET o CAMBRIDGE, MA, 02139 (617) 876-3691

POTASSIUM—ARGON AGE DETERMINATION , REPORT OF ANALYTICAL WORK

Our Sample NO.R—2175 ' Date Received: 30 November 1971
Your Reéference: . RRR-386 Date Reported: 15 5., uary 1972

Submitted by: Roderick D. MclLennan
Union 0il Co. of Calif.,
9645 So. Santa Fe Springs Road
Santa Fe Springs, Calif. 90670

Sample Description & Locality: 0livine basalt
Alaska

Material Analvled:Whol_e rock, crushed to -40/+100 mesh.

Ar40%/K 30 = 004436 | AGE =

74.3 + 4.2 MY,

Argon Analyses:

Ar?%* ppm. Ar %%/ Total Ar*° Ave. Ar4°* ppm.
.003080 . , 427 .002771
.002585 .193
.002647 . .267

Potassium Analyses:

% K : Ave. %K K%, ppm
521 1.2 624
.503

Constants Used:
: 1 gt A 40*
A8 =4.72x1071°/ year AGE = +——— '”[ B 3 e x Ar + 1}
e 8 e K 40

Ae =0.585x 1071/ year
K4°/K =1.22x 107 g./g.

Note: Ar*°* refers to radiogenic Ar*°,
M.Y. refers to millions of years.
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KRUEGER ENTERPRISES, INC.
GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET ¢ CAMBRIDGE, MA, 02139 e (617) 876 3691

POTASSIUM—ARGON AGE DETERMINATION REPORT OF ANALYTICAL WORK

Our Sample NoR- 2176 Date Received: 30 November 1971
Your Reference: RRR-390 : Date Reported: 18 January 1972

Submitted by:  Roderick D. McLennan
Union 0il Co, f Calif,
9645 So. Santa Fe Springs Road
Santa Fe Springs, Calif. 90670

Sample Description & Locality: Basalt
Alaska

Material Analyzed:Whole rock, crushed to -40/4+100 mesh.

Argon Analyses:

Ar*%* ppm. Ar49%/ Total Ar %° Ave. Ar*°* ppm.
.008468 .536 .008279

.005090 : 499

Potassium Analyses:

% K Ave. %K K%, ppm
1.279 1.290 1.574
1.302

Constants Used:

. 1 Agt oA 40 % -

A3 =4.72x1071°/ year AGE = S —— In[ B e o Ar + 1}
e " 40

Ae = 0.585 x 1071/ year ’ :

K4/K =1.22 x 107 g./g.

Note: Ar“°* refers to radiogenic Ar4°.
M.Y. refers to millions of years.
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T.S. 8308CR
Denver, Northwest District
North Slope, Alaska

INTRODUCTION

Five outcrop samples collected by Union 0il Company of California in

el

the extreme western portion of the Brooks Range, Alaska, were analysed for
source rock quality. The samples were of Cretaceous, Jurassic and Mississippian
age.

OBSERVATIONS AND CONCLUSIONS -

1. The samples have source rock quality ratings ranging from NON -

- SOURCE (1) to GOOD (2) - (Table 1).

2. There were very small amounts of mature hydrocarbon extracts from
all the samples (Figs. 1 and 2), which is suggestive of gas sources. However,
the possibility of oil generation cannot be ruled out on the basis of the present

data.

RMB:glj



North Slope, Alaska

OC0 Prog

CFFICE Denver Division ARLCA
."-‘.U HORIZED BY D. R. Hembre DATE 11-22-71 ’Q{:QE!\RCH F
TECHNICAL SEZRVICE NUMBER 8308CR | : SOURCE ROCK EVAILUATIONS
STATE (PROVINCE)  Alaska COUNTY WELL LOCATION
SAMPLE W . INSOLUBLE ORGANIC |EXTRACTABLE| EXTRACT. ,
MUM@ER’LTYPE s MATION LITHOLOGY HERTH- RESIDUE % C@?_a%h Byl }‘b.b[’}/};%?éﬂgé_)-m RATING C Isotoper
Out- | Ogotoruk
ANS-71|crop |FKIZ22{ Jur.-Early Cret. | silty sh. NE, 31N-60W 0.5 0.5 poor
: Telavirak SW NE Mw/
=721 " |\FPE 23] Jur.-Early Cret. | shale 31N-59W 1.3 0.2 good
-731 " P2 32 " shale C, 31N-59W 0.8 0.5 fair
o 66°40™N
-74] " [KKEZS!| Cretaceous ? shale 1156°13'w 0.3 0.3 non-source |
Kayak NE NE,
-75] " |[Dwy32)|Mississippian shale 125 -44W 1.1 0.1 good
REMARKS: l
ANALYST . O 7 z;/,/(—(f_ ' oATE FEB o
/ TagLe 1
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Pbl. Count From 1|-6-26

Intermediate

lgneous

44°/,

Pbl. Count From T7-6-26

Qtzite
Qtzose Schist

Dk. Ls.
Dk.Phyll.

Vein "

Quartz

60%

Lt.Metalime- .
Stone
16%

Med.Gry,

Pbl. Count From 3-6-26

Intermediate

lgneous

Pbl. Count From 5-6-24
Flint Vein Qtz.

Intermediate

Volcanic

26%

Igneous
36%

Granite

30 %




Pbl. Count From 7-6-24, "Pbl.Count From 14-6-24

Dk. Gray Chert

Porphyritic Dark Purple Rhyolite W/ Qtz Veins

Volcanic

Gneissose Granite-

Silicified carb .
Granite

- Basic
lgneous
26%

Intermediate
lgneous
36%

Intermediate

Dark
Volcanic

Ilgneous

54%

Granite

16 %
lgneous

Pbl.Count From 15-6-24 - Pbl. Count From 25-6-24
Crinoidal Chert ' )
Silicified shale

Intermediate lg.
Light Chert
Basalt(Dk. Vol

\ Granite
8%

Intermediate
lgneous
24%

Basic

.Igneou§
52 %

lgneous

Granite

66%
" Rhyolite



Pebble Count # | |

Lt. Milky Qtz

Boﬂc'

Igneous

(Dk. Vol )

Calc. Sitst.
8 Y%

52 %

Limestone
16 %

Pebblev Count # 3

Vein Qtz .

Intermediate
Igneous
30%

Argillite Granite

Pebble 'C'ou.n’r # 2

Basic
lgneous
(Dk.Vol )

58 %

Pebb_'le' Count # 4

Argllln‘e Lf.Silfsfone

Basic
lgneous
(Dk: Vol.)

52 %

Vein
Qtz 6%

Intermediate
" lgneous

22%

Lt Chert



Sideritic Sltst

Pbl. Count From 8-6-22

Red chert

Dark
Limestone
20 %

Vein

Quartz

54°/

Schist
2479,

Pbl. Count From 12-6-22

Schist
14 %,

Vein

Quartz

Dark

Limestone

Pbl. Count From II-6-22

Sideritic
Vein

Siltstone

34 %

Quartz

56%

Dk. Vol:
Schist

Pbl.Count From I3-6-22

Sideritic
Siltstone

Dark

Limestone
14 %

Vein

Quartz

66 %,



Pbl. Count From 6-7-24

DK.Gray Siliceous Quartz

Clyst.

Intermediate

Basic

lgneous

34%

Ilgneous

56 %

Acidic
Igneous

Pbl. Count From Il -7-24

Phyllite

Vein

Quartz

52 %

Igneous
14%,







Field Book

SAMPLE REGISTER

Sample No Type Formation Unit - Footage Purpose Location
e9) (2) or Age (5) (6) (7) (Quad)
' (4) * 5’ - (8)
DWA 280 Grab Mississippian C North-central Noatak
DWA 281 L Mississippian F "
DWA 282 " Skajit (?) ' F 1
DWA 283 " Kafak? C S.Centrai Delong Mtns.
DWA 284 T o «F o
DWA 285 " u Paly "
DWA 286 " Utukok? C Centrél Baird Mtns.
DWA 287 " Devonian or older F W.Central Baird Mtns.
DWA 288 " F L
DWA 289 L Lisburne? C Southedge DeLong Mtns-
DWA 290 t Lisburne? E 1
DWA 291 l  Kayak? Paly "
DWA 292 " Kayak? Paly "
DWA 293 n Paly "
DWA 294 1 Pgly. SW Delong Mtns.



Continued

Sample No 'Type Field Book Formatioh Unit Footage Purpose Location
(1) (2) (3) or Age (5) (6) (7) (Quad)
(4) (8)
DWA 295 Grab 2 Kayak? C W.Central Misheguk Mtns.
DWA 296 H 2 C Central Misheguk Mtn. -
DWA 297 " 2 £ "
DWA 298 L 2 | Cretaceous. éaly North-central Selawik -
DWA 299 L 2 Crétaceous "1 "
DWA 300 " 2 Cretaceous Paly NE Selawik
DWA 301 " 2 Cretaceous Paly NW Shungnak
DWA 302 u 2 Noatak Paly SE Misheguk Mtn.
DWA 303 " 2 Noatak Paly "
DWA 304 " 2 Noatak . Pal&. "
DWA 305 t 2 C L
DWA 306 ks 2 Huntfork? Paly S.Central Misheguk Mtns.
DWA 307 i 2 Shublik? Paly E.Central Misheguk Mtn.
DWA 308 g 2 Shublik? Paly "



Continued

Sample No Type Field Book Formation Unit Footage Purpose ' Location
(1) (2) - (3 or Age (5) (6) 7 _(Quad)
‘ 4 3 (8)

DWA 309 Grab 2 - Shublik? Paly ; E. Central Misheguk Mtn.
DWA 310 o ¥, : - ' Paly ’ "

DWA 311 b 2 Kayak . . F &

DWA 312 " T S Utukok o ;. F oo SE Misheguk Mtn.

DWA 313 no 3 . Utukok ' Y - BRI

DWA 314 " 3 ~ Noatak? S .. Paly L

DWA 315 t 3 Utukok . . FG§C "

DWA 316 n 3 Noatak? F S. Central Misheguk Mtn.

WA #17 s - 3 '  Skajit? | F , SW Mishéguk Mtn.

DWA, 318 - 3 Huntfork | . " Paly "

DWA 319 I 3 . | F &C : !

DWA 320 i ” | 3 Cfetaéeous ' © Paly § £ - East-central Delong Mtns.
DWA 321 oo N E Kayak SR - ; .

DWA 322" B g Utukok | F W.Central Misheguk Mtn.

DWA 323 A L/ 3 " ’ C : "



Continued

Sample No -Type.' Field Book Formation Unit Footage Purpose - Location
(1 (2) ' or Age (5) (6) ' (7) (Quad)
| (4) = (8)
DWA 324 Grab Utukok ! F§C W.Central Misheguk Mtns.
DWA 325 1 Lisburne? F L
DWA 326 " Shub1ik? £ "
DWA 327 " £ "
DWA 328 " Shublik? - ‘£ "
DWA 329 " Shublik L "
DWA. 330 " | . paly & £ "
DWA 331 2 Cretaceous Paly & £ "
DWA 332 n 'Skgjit . C S.Central Misheguk Mtn.
DWA 333 g ' skajit. | F "
DWA 334 " Skajit? F "
DWA 335 " Skajit? F "
DWA 336 " Skajif? 6 "
DA 337 n Skajit? C "



Continued

Sample No Type . Field Book Formation Unit Footage | Purpose Location
(1) (2) (3) or Age ;) - (6) (7) (Quad)
4 4) | o - (8)
DWA 338 Gr 2§ 3 Unknown Paly § £ NW Baird Mtns.
DWA 339 o . i C n
DWA 340 " " i C : i
DWA 341 i i Lisburne "F SE DeLong Mtns.
DWA 342 " " Shublik? Paly § f e
DWA 343 " 2 £ - NW Baird Mtns.
DWA 344 " 2 Kayak | Paly SE DeLong Mtns.
DWA 345 " 2 tukok? Paly . i
DWA 346 g 2 _ Utukok? F "
DWA 347 " 2 Noatak F "
DWA 348 " 3 Noatak F N.Central Baird Mtns
DWA 349 " 3 Noatak F "
DWA 350 i 3. Noatak F "
DWA 351 d 3 Noatak F&C "



Continued

Sample No Tybe 4 Field Book Formation Unit Footage Purpose Location
(1) (2) (3) or Age (5) (6) (7) ~(Quad)
(4) . (8)
DWA 352 Grab 5 . Huntfork? _, ~ Fs&cC - NW Baird Mtns.
DWA 353 " 3 Huntfork? ' - S F - "
DWA 354 7 3 ' Lisburne ‘ ’ | F . n
DWA 355 It 3 Lisburne oo } F oo u
DWA 356 o 3 * Lisburne o . F .o
DWA 357 " 3 " Kayak _ _ | . Paly c "
DWA 358 oo 3 Lisburne . - | . C "
DWA 359 " 3 Noatak-Huntfork Paly | "
DWA 360 " 3 Shublik . F SE Delong Mountains
DWA 361 " 3 . o NW Baird Mtns.
DWA 362 7 3 Utukok? , . L § F.. Central Misheguk Mtn.
DWA 363 - © 8 Utukok? o C A o
DWA 364 ', L 3 Utukok? Paly & SR _ "

DWA 355 1 3 Probable lower | Paly & SR. "
: Mississippian ] ;



Continued

Unit

Sampie No TYpe-- | Field Book Formation Footége Purpose . Location
(1 (2) (3) or Age (5) (6) (7) (Quad)
(4) (8)
DWA 366 Grab 3. Unknown Palyl& SR' Central Misheguk Mtn.
DA 367 0 3 Lower Mississippién(?) Paly & SR "
DWA 368 L8 3 | B F &L Ay
DWA 369 1 3 Utukok >S f § Paly = E.Centrél Misheguk Mtn.
DWA 370 u 5 Utukok F o |
DWA 371 i 3 Utukok Paly & SR "
DWA 372 " 3 Unknown L &C "
DWA 373 L 3 Jur.-Cretaceous Paly & £ L
DWA 374 A '3 Jur.-€retaceous : L "
DWA 375 He: » 3 Unknown < C b
DWA 376 " 3 Nuka (Permian) F NE. Misheguk Mtn.
DWA 377 " 3 Nuka (Permian) F&cC "
DWA 378 = 3 Nuka “F 1
DA 379 e 3 ik

Nuka

F&C



Continued

 Field Book

Sample No Type Formation Unit Footage Purpose Location
(1 (2) (3) or Age ' (5) (6) (7) (Quad)
(4) (8)

DWA 380 Grab 3 Unknown F N.Central Misheguk Mtn.
DWA 381 " " " C A”

DWA 382 " " " L & Paly Y

DWA 383 " " " F "

DWA 384 " " " R "



SAMPLE. REGISTER

Sample No TypeA Field Book Formation Unit Footage Purpose . Location

(1 (2) (3) or Age (%) (6) ' 7 (Quad) -
4) - ; o (8)
RRR 200 Grab 1 © Cretaceous . | e L North Central Selawik .
RRR 201 L ‘ 1 .'Cretaceous C o L. o "
RRR 202 CRE 1 Cfetaceous ; . ' _ Paly L
RRR 203 S o5 1 . . Cretaceous . , Lor o
RRR 204 . i 1 Cretaceous = - . e Paly | St
RRR 205 " \ 1 Cretaceous L | " Paly Rt
RRR 206 W 1 Cretaceous ' L Paly . '. "
RRR 207 ; = . . 1 A Cretaceous - | Paly | R
RRR 208 "o . 1 | Cretaceous . . ; ’ Paly | North East Selawik
RRR 209 " 1 Cretaceéus " = . - Lith "
RRR 210 i 1 Cretaceous : Paly ' . "
RRR 211 h 1 Cretaceous C | Paly "

RRR 212 1 1 Cretaceous : ' Paly n



Type

[N

Sample No Field Book Formation Unit Footage Purpose Location
(1 (2) or Age C) . (6) (7 (Quad)
(4) \ (8)
RRR 213 Grab Cretaceous Forams Northeast Selawik
RRR 214 & ' Cretaceous L L
RRR 215 & Cretaceous Forams u
RRR 216 L Cretaceous ‘Paly a
RRR 217 " Cretaceous Forams "
RRR 218 " Cretaceous Paly North-central Selawik
RRR 219 - Cretaceous Mega flora | "
RRR 220 b Devonian C Central Baird Mtns.
RRR 221 i Unknown Paly. . NW Baird Mountains
RRR 222 g Skajit P NW Noatak
RRR 223 " Skajit F "
RRR 224 u Kayak C Central Point Hope
RRR 225 L 'Kayak " ‘Paly "
RRR 226>/ 1 - Unknown Paly o



Sample No ,Type' Field Book Formation Unit Footage Purpose . Location

(1) . (2) (3) or Age (5) (6) ‘ (7) - (Quad)
4) - -. | (8)
‘RRR.227 Grab A - Unknown - ' | Paly ' Cenfral Point Hope
RRR 228 " 1 " Jur.-Cret. : : : , Paly SE Point Hope
RRR 229 S Y Jur.-Cret. , | SR | R |
RRR 230 Lo | 1 ~ Jur.-Cret. . : ! Paly e
RRR 231 " 1 Jur.-Cret. xR C e
RRR 232 T 1 Jur.Cret. . . | | Paly o
RRR 233 ~ T 1 Jur.-Cret. B - | ' SR n
RRR 234 . S Skajit | F NW Noatak
RRR 235 " 1 skajit | : L : u
RRR 236 % ‘ 1 Huntfork ' . " Paly _ ' NW Survey Pass
RRR 237 " 1 | Unknown ' ' B g SE Howard Pass
RRR 238 - " 1 | : ' g S.Central Baird Mtns.
RRR 239 ” 1 Meta Sediments ) _ L 4 o
/

RRR 240/ 1 Skajit . | : : F Central Baird Mtns.

@



Sample No Type Field Book Formation Unit Footage Purpose Location

n (2) (3) or Age ' ;) - (6) (7) (Quad)
' ‘ (4) : ; : (8
RRR 241 Grab ' l Skajit ' ‘ _ F | Central Baird Mtns.
RRR 242 " 1 Skajit- - ‘ C "
RRR 243 . 1 N Skajit : ' | F "
RRR 244 " o . Skajit - ' L r oo
RRR 245 " 1  skajit | | | i | S
RRR 246 " 1 Skajit o P T
RRR 247 " 1 Skajit | C . "
RRR 248 g 1 Huntfork Paly o W.Central Baird Mtns.
RRR 249 @ \ 1 Huntfork : ) Paly  S.Central Misheguk Mtn.
KR 250 oo, 1 Huntfork ‘ ; 7 '
RRR 251 LR 1 Huntfork - F "
RRR 252 . ot 1 Devonian? e | | L - NE Baird Mtns.
RRR 253~ . m : 1 " Cretacéous | ~ ‘ >> » - £ : North-central Selawik



Continued

Saﬁple No Type Field Book Formation Unit Footage Purpose Location
(1) (2) or Age (5) (6) (7) (Quad)
4) - (8)
RR§ 254 Grab Cretaceous Paly North-central Selawik
RRR 255 " Cretaceous . Megaflora ‘ "
RRR 256 " Cretaceous Megaflora o
RRR 257 " Pre Devonian C S. Central Baird Mtns.
RRR 258 "6 SW ‘Baird Mtns.
RRR 258 i G "
RRR 260 L C "
RRR 261 " C "
RRR 262 ;‘ Middle Devonian F §f N
RRR 263 " Middle Devonian F &“f .
RRR 264 n F§C W. Central Baird Mtns.
RRR 265 i Cretaceous Paly Northedge Selawik\
RRR 266 i Cretaceous L i
RRR 267 " Paly \. Kobuk Rv. Baird.Mtns.

Cretaceous



Continued

Unit

Sample No Type' Field Book Formation Footage Purpose - Location
(1 (2) (3) or Age (5) (6) (7 (Quad)
4) (8)

RRR 268 Grab 1 Cretaceous Megaflora Kobuk Rv.-Baird Mtns..
RRR 269 " 1 Cretaceous Palf "
RRR 270 u 1 Cietaceous Megaflora -1,
RRR 271 " 1 Cretaceous fMegaflora U
RRR 272 " 1 Cretaceous Paly il
RRR 273 " 1 Cfetaceous» Paly "
RRR 274 " 1 Cretaceous " Paly . NE Selawik
RRR 275 st B Huntfork L § GeOégggﬂ S.Central Misheguk Mtn.
RRR 276 " 3 Kanyut ° L | NE Ambler River
RRR 277 X 3 Tt CEE  Bast-Central Misheguk Mtn.
RRR 278 L 3 Lisburne F n |
RRR 279 - 3 ﬁtukok f&cC !
RRR. 280 u" 3 Utukok F "
RRRFZSL L 1 3 Devonian? C & fﬁ SE Misheguk Mtn. -

" 3 v.Devonign? f "

RRR 282



Continued

Sample No . Type Field Book Formation Unit Footage Purpose - Location
(1) (2) (3) or Age (5) (6) (7) (Quad)
(4) \ (8)
RRR 283 Grab 3 Devonian? F SE Misheguk Mtn.
RRR 284 " 3 Devonian? SR & Paly &
RRR 285 Trail Crk.Meas.sec.3 Devoﬁian? 1 15" C¢&f Central Misheguk Mtn.
RRR 286 " 3 Devonian? 2 . 70" Cégf "
RRR 287 i 3 Devonian? 3 - 100! Cégf z
RRR 288 d 35 Devonian? 4 200" L§C "
RRR 289 " 3- Devonian? 5 300" LgcC "
RRR 290 " 3 " Devonian? 6 340" F "
RRR 291 n 3 Devonian? "6 400" C &1t "
RRR 292 " 3 Devonian? 7 470" P "
RRR 293 " 3 Devonian? 9 870" Paly & SR "
RRR 294 " 3 Dévonian? 9 870" L§cC "
RRR 295 . 1 5 Devonian? 10 940" .F "
RRR 296/ 1t 3 Devonian? 10 940! F L 1
RRR 297 i 3 Upper Dev.-Lower Miss. 11 1100 Lgc¢ i



Continued

Saﬁple No Type Field Book Formation Unit Footage Purpose Location
(1) (2) , (3 or Age (5) (6) (7 (Quad)
4 - (8)
RRR 298 Trail Crk.Meas.Sec.3 UpperbDev.-Lower Miss. 12 v 1200 L&gC Central Misheguk Mtn.
RRR 299 - 1 3 L 13 1300 L§C |
RRR 300 " 3 " 14 1500 F &C "
RRR 301 Grag 3 Devonian f&F §C S.Centrai Misheguk Mtn.
RRR 302 i -3 Devonian | Paly "
RRR 303 - 3 Kayak-Utukok L§f "
RRR 304 " 3 Kayak-Utukok ' Paly & SR "
QRR 305 " ’ _3 Kayak-Utukok C&F E L "
RRR 306 . N 3 Devonian f&C "
RRR 307 " 3 " "F & f SW- Misheguk Mtn.
RRR308 U 3 - Utukok? F &g f "
%RR 309 " 3 Unknown C "
RRR 310 " ' 3 Noatak L Central Misheguk Mtn.
RRR 311 i 3 Devonian £6C "



continued

sample No . TypeA -Field Book‘ Formation Unit Footage ~ Purpose : ..'Location
L) : (2) (3) or Age (%) (6) (7) (Quad)
4) \ ' - _(8)
RRR-312 Grab '34 " Devonian o ' : Paly & SR Centfal Misheguk Mtn.
RRR 313, . " ., 3 " | - | Lec :
RRR 314 ' Ll | 3 _ Huntfork &_Noatak . . , Paly » -
RRR 315 k. -5 . . . ® : ‘ o nfgcC ‘ o
RRR 316 no 3 B " et | . " paly | S
RRR 317 ' f | .3 o ‘ Lisburne' . . "o T l. ' . F §f ‘. lW.Central'Misheguk Mtn.
RRR 318 " 3 o ) | , ' F "
RRR 319 . " T3 " B | | F (3) o T
RRR 320 ", 3 - .Cre;aceous _ . ¢ f & Paly ~  E.Central Delong Mtns.
RRR 321 o i 3 \”Cretaceéus—Jur. | ' . _ ..f § Paly | W.Central Mishéguk Mtn.
RRR 322 UL 3 Cretaceous - : o f & Paly - N.Central Misheguk:Mtn.
RRR 323 - 4 3 . Cretaceous o ‘ L Y "
RRR 324 . " 3 Unknown | - ~ L ERE .. SE Misheguk Mtn.

BRR 525 . 01w 3 " | hE: e R L



iy

Continued
Sample No Type Field Book Formation Unit Footage Purpose Location
(1) (2) (3) or Age (5) (6) (7) (Quad)
, 4) - (&)
RRR 326 Grab 3 Lower Mississippian F SE Misheguk Mtn.
RRR 327 it 3 " | C (F?) H
RRR 328 ., 3. Cretaceous f § Paly Central Misheguk M£n.
RRR 329 " 3 Shublik » F "
RRR 330 X 3 Unknown Paly & SR "
RRR 331 " 3 " Paly &ISR "
RRR 332 Y 3 " - Paly & SR 1
RRR 333 " 3 Cretaceous-Jur. L "
RRR 334 v 3 Utukok F W.Central Mishepuk Mif.
RRR 335 " . 3 Cretaceous f & f’aly NE Mishegﬁk Mtn.
RRR 336 " 3 C_retac_eous L & Paly | 1 :
RRR 337 ; " 3 Cretaceous f § Paly - Central Misheguk Mtn.
RRR 338 h 3 Cretaceous Paly §& S}?\ L
RRR 339 : i 3 Cfetaceous f & Paly "
RRR 340 e | The S C SW Ambler Rv.



Continued

Saﬁple No Type Field Book Formation Unit Footage Purpose . Location

(1) (2) or Age (5) (6) o - (Quad)
(4) (8)

RRR 341 Grab Devonian or older L ' W.Central Ambler Rv.

RRR 342 " " F u

RRR 343 " " C u

RRR 344 " " g ’ "

RRR 345 n Middle“Devonian C NW Ambler Rv.

RRR 346 i " F fy e

RRR 347 g " : . A

RRR 348 u " L i

RRR 349 % " (2)F "

RRR 350 " " F L

RRR 351 L F "

RRR 352 " Dévonian F&C ' : o

RRR 353 t f&§C - ' . 1

RRR 354 Devonian or older :

L . Central Ambler Rv.



_ontinued

sample No Type. Field Book. Formation - Unit Footage - Purpose . - Location
¢y (2) (3) or Age (5) (6) . SN (Quad)
| 4) . ‘ (8)
RRR.SSS .Grab 3 .Devonian or,ol@er . . . C : >N.Cehtral~Ambler Rv.
RRR 356 . = " 3 S . | | , c - "
RRR 357 oo 3 ‘Huntfork L = | Paly | NE Ambler Rv.
RRR 358 ! "o 3 ‘ ~ Huntfork . : _ : C s ' "
RRR 359 " 3 Kanyut E , ’ : -.. . L , L on
RRR 360 W 3 ' Pre-Devonian - ' ' o . n
RRR 361 " 3 ' " '.Vv ' : ' Paly & SR - East edge Amble¥ Rv.
RRR 362 ; " "B Devonian ' A : Paly & SR | NW Survey Pass
RRR 363 e, 3 . ' s | | - X Paly : "
RRR 364 P 3 ~ Unknown : g “Paly W. Central Survey -Pass
RRR 365 i 3 Unknown | , L § £ : . o
RRR 366 . " 3 ~ Unknown , " Lgf B
RRR 367 Y 3 Pre-Devonian ' | Paly & SR . .

RRR 368 e A 3 Early Cretaceous ‘ Geochron SW Survey Pass



sontinued

sample No Type Field Book Formation Unit Footage Purpose : Location
(1) (2) (3) or Age ' € . (6) - (Quad)
O o | ' (8)
RRR 369 Grab 3 | LisburnéA : ‘ , F§gC - S. Central DelLong Mtns;
W®R 370 - 3 " | . | c | "
RR 371 l 3 " ‘ F "
RR 372 W 3 T F "
RR 373 " 3 ' Unknown | c Central Misheguk Mtn.
RR 374 " 3 ‘ " R Paly - "
RR 375 - " 3 no B ‘ c | o
RR 376 L 3 Cretaceous ¢ - ' L | NE Shungnak
RR 377 " 3 R | - Paly § £ oo
RR 378 L 3 oo | R A ST
RRR 379 T 3 e | | - L ' ,‘ "
RR 380 " 3 o e Paly § f "
RR 381 : 3 o | | SR " \

{RR 382 " 3 - i Lo NW . Hughes



Continued

Saﬁple No . Type Field Book Formation Unit Footage Purpose Location

(1) (2) (3) or Age (5) (6) (7) _(%g;td)

(4)

RRR 383 Grab 3 Cretaceous L 'NW Hughes
RRR 384 " 3 " . L I
RRR 385 " 4 b Paly o
RRR 386 n 4 " ﬁ & Geochron‘ North-central Hughes
RRR 387 L 4 " 1 "
RRR 388 " 4 Unknown L 'E.Central Survey Pass
RRR 389 n 4 Cretaceous L near Bettles Mks%°§:>
RRR 390 1 4 Cretaceous Géochron North-central Shungnak
RRR 391 u 4 vvCrefaceous L n
RRR 392 L 4 Cretaéeous L_A "
RRR 393 i 4 Cretaceous L East—centrai Shungﬁak
RRR 394 " 4 Cretaceous Paly West-central Hughes
RRR 395 i 4 Cretaceous L 1
RRR 396 o 4 Cretaceous Paly "
RRR. 397 M 4 ‘L

Cretaceous

Central Hughes



Continued
Sample No Type- Field Book. Formation | Unit Footage ~ Purpose : _ Location
(1) (2 (3) or Age (5) (6) (7) (Quad)

L . (4) ~. | 8
RRR.398 Grab 4 " Cretaceous ' ; : Paly : Central Hughes
RRR 399 - Xy N o “ L . L NE Hughes
RRR 400 . " g | G o | Paly h Y
RRR 401 - W 4 A | LI - | : | L " R L
RRR 402 " 4 " . L B
RRR 403 7 4 . ' oo ' » R ' L North-central Hughes
RRR 404 L 4 e T | ! L | .
RRR 405 _ " 4 Upper Cretaceous Paly & SR . SW Ségavanirktok
RRR 406 Lt 4 ." . f ' W
RRR 407 B 4 Cretaceous? _ “Paly A
RRR 408 Lo 4 o , Paly § SR - | i
RRR 409 - " 4 Cretaceous ; ' .‘ Paly . U
RRR 410 1. 4 . L ke F gL . :
RRR 411 " 4 ' " | | ' Paly L

RRR 412 " 4 ¥ b T - e e ' .



10

Continued
Sample No Type Field Book Formation Unit. Footage Purpose Location
(1) (2) or Age -(5) (6) (7) (Quad)
(4) : : (8) =
RRR 413 Grab Cretaceous L SW Sagavanirktok
RRR 414 " " L i
RRR 415 re n Paly § £ S.Central Sagavanirktok
RRR 416 " " ‘1 o
RRR 417 " " Paly & f "
RRR 418 u " L "
RRR 416 " u ‘ Paly & £ "
RRR 420 u " Paly § £ "
RRR 421 " " L "
RRR 422 " " Paly & f "
RRR 423 " n Paly § £ u
RRR 424 " u L "
RRR 425 B o Paly § f § SR 1
RRR 426 n " L i
RRR 427 " p Paly § £ "



17

continued
Saﬁple No Type Field Book Formation Unit Footage Purpose Location
(1) (2) or Age (5) (6) (7) _(Quad)
4) -' . (8)
RRR 428 Grab Cretaceous Paly & f .Central Sagavanirktok
RRR 429 u " Paly § f "
RRR 430 ¢ " Paly & £ Ly
RRR 431 u I L u
RRR 432 u " Paly § £ H
RRR 433 ”. Neocomian Paly § £ ,_E.Central Sagavanifktok
RRR 434 m t .Paly & f "
RRR 435 " " L "
RRR 436 1 Cretaceous Paly & £ 4
RRR 437 " " Paly & £ X
RRR 438 n " ~Paly & £ "
RRR 439 o " Paly & £ &'
RRR 440 " " L
RRR 441 : 1 ‘Neocomian Paly & £ i
RRR 442 n Okpikruak O, R | F ‘ SE Sagavanirktok



Continued

Sample No Type

Field Book

Unit

10

Formation Footage Purpose " Location
(1) (2) (3) or Age () (6) ' (7) (Quad)

(4) (8)
RRR 443 4' Grab 4. Okpikruak Paly § £ SE»Sagavanirktok
RRR 444 T 4 " | wo o .
RRR 445 o 4 " " "
RRR 446 o 4 " Lo "
RRR 447 . u 4 Tertiary? Paly Y.Central Sagayanirktok
RRR 448 i 4 Tértiary? L m



Unit

Sample No Type Field Book Formation Footage Purpose Location
(1 (2) (3) or Age (5) (6) (7) (Quad)
(4) - (8)
JDB 1-71 Grab 2 Unknown - Geochron NE Baird Mtns.
JDB 2-71 o .2 " Devonian C n
JDB 3-71 " 2 Devonian ' C "
JDB 4-71 I 2 Paleozoic F E
JDB 5-71 " 2 Devonian? £ L
JDB 6-71 " 2 ' Early Cretaceous Geochron n

R T
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