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TERTIARY FORMATIONS AND ASSOCIATED MESOZOIC ROCKS
IN THE ALASKA PENINSULA AREA, ALASKA,
AND THEIR PETROLEUM-RESERVOIR AND SOURCE-ROCK POTENTIAL

By

W. M. Lyle and J. A. Morehouse,’
and [rven F. Palmer, r., and J. G. Bolm?

ABSTRACT

Fourteen straligraphic sections tolating over 16,000 feet
(5,000 m) were measurcd in a 1977 joint State-Federal project
to detccmine the petroleum-reservair and source-rock potential
of the Alaska Peninsula. The percentage of potential Tertiary
reservolr sandstone to the total straligraphic seclion measured
ranges from less than onc 1o 100 percent, with an average of 63
percent. Sandstones range from less than 3 feet to over 100 feet
in Lhickness. Porosities and permedbilities are low {n most arcas
as a result of pervasive pore-filling mineralization. Laboratary
analyses indicate that potential reservoir rocks have been presery-
ed In certain instances; however, thelr offshore extension s
unknown.

Hydrocarbon Cjs5« extracts range from 37 ppm {parts per
million} 10 2,984 ppm; the average for 69 samples is 362 ppm,
which is above (he generally accepled level (o petroleum source
rock, Organic carbon ranges from less than 0.2 (o more than 8.0
percenl. Thermal aiteration index (TA(), based on Kerogen
asscssment, ranges from 1+ to 3+; most samples have a TAl of 2-
to 2+, Major constituents are herbaccous-spore debris with lcsser
amounts of woody and amorphous-sapropcl grains. Dry gas is the
maos{ probable hydrocarbon to form in these source rocks.

INTRODUCTION

A stratigraphic field project was conducted on the
Alaska Peninsula during a 24-day period in June and
July of 1977 by the U.S. Geological Survey (USGS) and
the State of Alaska, Division of Geological and Geaphys-
ical Surveys (DGGS) (fig. 1). The projecr was similar in
scope to previous cooperative State-Federal (ield proj-
ects completed in 1975 in the Gulf of Alaska Tertiary
province and in 1976 in the uplands near lower Cook
Inlet and Kodiak Island.

Both State and Federal agencics are responsible for
the cvaluation of petroleum potential of all submerged
lands under their jurisdictions. Collaboration of State
and Federal geologists on these projects results in uni-
formity in the collecting and processing of geological

1 Alaska Division of Geological and Geophysical Surveys.
2 U.S. Geological Survey.

data and climinates (or greatly reduces) duplication of
cffort.

Data arc cxirapolated into the adjacent submerged
areas and serve ds input Lo evaluation programs being
conducted in all areas that have any future offshore
lcase-sale potential.

Two main bases of operation were used during the
1977 season: Cold Bay from June 14 to 18 and Bear
Lake Lodgc at Port Maller from June 18 to July 8.

Major emphasis was placed on mcasuring and sam-
pling Tertiary stratigraphic scctions, with a concentra-
tion on Miocene and Pliocene exposures. Some older
Tertiary and Mesozoic exposures were also examined.
Samples were collected for both a general areal resource
cvaluation and more detailed studies in relation 1o
possible petralcum occurrences.

PERSONNEL AND LOGISTICS

This reporl combinces two scts of dara, In 1974
W. M. Lyle and P.L. Dobey (DGGS) collected data
mostly in the Port Heiden-Chignik area; C. N. Conwell,
R. M. Klein, and F. tarson (DGGS) joined this fietd
party for a few days. In 1977 [ F. Palmer and . G.
Bolm {(USGS) and W.M. bLyle and J. A. Morehouse
(DGGS) collected data from the Cold Bay area north-
ward along the Alaska Peninsula to Unga Island, Port
Moller, Chignik, and Port Heiden. Ross Schaffl, Alaska
State Geologist, and D. L. McGee visited the project area
in 1977.

The 1977 crew flew to Cold Bay on Reeve Aleutian
Alrways on June 14. The move to Port Moller area was
made on Peninsula Airways Junc 17. Fuel was transport-
cd from Seattic 10 Sand Point, Alaska, by ship and then
moved to work arcas with a DeHavilland Otter.

The authors thank Louie Marincovich (USGS) for
his identification of the macrofossils,
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Index map showing the arca of the 1977 State-Federal Alaska Peninsula stratigraphic projects.

Figure 1.
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FIELD METHODS
MEASUREMENT OF STRATIGRAPHIC SECTIONS

Stratigraphic sections were measured primarily with
Brunton compass and Lape. Occasionally it was necessary
to usc the helicopter altimeter to determinc thickness.
All stratigraphic thicknesses recorded on the stratigraph-
ic sections are truc thicknesses thal were corrected for
dip and slope directly in the (ield or at base camp prior
to rough ficld drafting of scctions. All ficld measure-
ments are in feet and inches to be compatible with
gcological logs in common use by industry. A metric
conversion  scale s provided on cach stratigraphic
scction.

LITHOLOGIC DESCRIPTIONS

Lithologic descriptions on the stratigraphic scctions
generally follow the accepted format listed below:

Rock type, descriptive modifier, color (from GSA

Rock Color Chart), grain size (cither Wentworth

grade name or in actual metric measurcments),

sorting, lithologic constituents, statements concern-

ing degree of induration, porosity, and sedimentary

struclurcs.

Abbreviations are commonly used to save time and
spacc; notations such “as above” arc freely used when
there is litlle obvious difference between unirs.

SAMPLING

Samples from stratigraphic sections and spot sample
localitics were colfected in 7 by 12-inch or S by 7-inch
samplc bags to provide cnough material for laboratory
analyses and for sample culs (or permanent library
reference for both agencies. The “freshest’ (least oxi-
dized) samples available were taken by digging small pits
into the outcrops or aking samples below the weather-
ing “rind.”

The numbering system included the sequence, col-
lector’s initials, and ycar (1-IP-77; 2-WL-77; 3-)B-77;
clc.). The 1974 samples had one exception: all the
samples on the Black Lake scction had a 207 prefix, i.c.,
207.21-WL-74; 207.22-WL-74; ¢tc. On a few samples the
lctters A and B werc used to denotc that morce than one
sample was taken at the samc locality.

Sample locations are numbered on the quadrangle
maps {plates A through F), and cross referenced (tables
1A and 1B).

A 1otal of 269 samples were collected: 79 for
potosity and permeability determinations, 39 for hydro-
carbon analyscs, 39 for basin maturily deterimination, 34
for palynological age determination, 34 for micropalcon-
tological age determination, 36 for gecochemical analyses,

2 for lithology, 2 for orientation of sandstones, and 4
for macrofossil age determination.

STRATIGRAPHY

Rocks of Jurassic, Creraceous, and Tertiary age crop
out in the mountainous area along the Pacific coast of
the study area. Stratigraphic sections in the area are
interrupted by unconformities beneath formations that
are Late Crelaceous, Palcocene, Miocene, and Pliocene in
age.

Outcrop patterns of individual formations are con-
trolled by large northeast-trending folds, which are the
principal features in the area. In the northern part,
bedrock is buried beneath the Quaternary glacial and
alluvial deposits of the Bering Sea lowlands.

The following descriptions of the various formations
that crop out in the study arca are based on Burk's
memoir of 1965.

NAKNEK FORMATION

The Naknek Formation is exposed cxtensively
throughout the study arca and consists of well to poorly
bedded arkosic sandstones, conglomerates, siltstones,
and muodstones, which either are interbedded or form
relatively thick cxposures of a single lithology. Sand-
stoncs and conglomerate matrices are typically feldspar,
quartz, volcanic rock fragments, and chert. Granitic and
metamorphic rocks are abundant among coarser clasts in
conglomerates, and quartz and feidspar are predominant
among coarser clasts in the siltstones and mudstones.
Quartz is generally more abundant than feldspar in the
finc-grained rock types, whereas feldspar is commonly
more abundant than quartz in the sandstones and
conglomerates.

The base of the Naknek Formation is not exposed
anywhere in the study arca. The maximum cxposed
thickness of the formation is about 5,000 feet near
Amber Bay, but exposed thicknesses of more than 9,000
fect are kngwn for the formation in arcas northwest of
the study arca.

The Nakncek is the oldest rock unit exposed in the
study arca. Sporadically abundant marine pclecypods,
belemnites, gastropods, and ammonites indicate an Ox-
fordian to Kimmeridgian age for the formation. The
common presence of carbonaceous plant debris and
marine fossils suggests a nearshore marine environment
of deposition for the formation.

CHIGNIK FORMATION

The Chignik Formation, well exposed at many
locations, is unconformable to underlying rocks and
grades from predominantly nonmarine near jts base to



marine in its upper part. The Chignik Formation and
locally overlying siltstones of the Hoodoo Formation
were interpreted by Burk (1965) to be a typical trans-
gressive marine lithologic sequence, but more recently
Mancin] and others (1978) have reinterpreted the 1wo
formations to be time-cquivalent lithofacies representa-
tive of deposilion in nonmarinc to inncr neritic and
outer neritic to bathyal environments, respectively.,

The largely nonmarine Coal Valley Member of the
Chignik Formation has been interpreted by Burk (1965)
to be the basa! part of the formation and by Mancini and
others (1978) to be a nonmarine facies deposited simul-
taneously with the rest of the Chignik and Hoodoo
Formations. The Coal Valley Member is composed pri-
marily of well-bedded sandstones in which large carbona-
ceous plant fragments are common, often in association
with abundant marine fossils. Sedimentary and volcanic
rock fragments arc major components of these sand-
stones; carbonate occurs commonly as cement and as a
replacement of silicate clasts and may make up as much
as 50 percent of the rock. Minor conglomerates, carbon-
aceous shales, and coal streaks are interbedded with the
sandstones of the marine portions of the Chignik
Formation.

The Coal Valley Member displays a maximum thick-
ness of about 1,200 feet in Coal Valley and the area
southeast of Staniukovich Mountain; it is absent in some
locations. The upper marine portion of the Chignik
Formation reaches a maximum thickness of about 2,000
feet near Herendcen Bay.

An irregularly abundant marine fauna dominated by
pelecypods, principally Inoceramus schmidti, indicates
thal the Chignik Formation is Campanian.

HOODOO FORMATION

The Hoodoo Formation (Burk, 1965) is widely
exposed and consists predominantly of well-bedded
black and dark gray siltstoncs and shales with some
interbedded fine-grained sandstones and conglomerates.
Although slaty cleavage is not developed in the forma-
tion, abundant pencil-slaic-like prismatic splinters arc
commonly formed by weathering of siltstones (fig. 2).
Conglomerates contain typically well-rounded chert and
volcanic, granitic, and argillitic pebbles and cobbles and
have black siltstone or fine-grained sandstone matrices.
Because of the incompetence of the predominant litho-
logics of the Hoodoo Formation, deformation of the
formation is characterized by extreme folding and shear-
ing which together account for the absence of any
known complete and undisturbed stratigraphic section.

The contact between the Hoodoo and Chignik
Formations is gradational, and the Hoodoo Formation
was interpreted by Burk (1965) to be a more distal
facies than the Chignik Formation in a single marine-
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transgressive sequence; Mancini and others (1978) rein-
terpreted the Hoodoo Formation as a more distal time-
cquivalent lithofacics in the same stratigraphic interval as
the Chignik Formation. D. L. McGee (DGGS report in
preparation) accepis both Burk’s and Mancini’s interpre-
tations and suggests that the lower part of the Chignik
Formation is timc-cquivalent to both the lower part of
the Hoodoo Formation and the Coal Valley Mcember
followed by a transgressive event in which the marine
Chignik and Hoodoo Formations overlapped the pre-
viously deposited nonmarine Coal Valley Member. This
order of deposition best fits the lateral interlingering of
the formations and thc upward grading of the Coal
Valley Member into the Chignik marine sequence. The
greatest known thickness of the Hoodoo Formation is
more than 2,000 feet and perhaps as much as 3,000 fect
in the arca between Herendecn and Paviof Bays.

Fossils are cxtremely rarc in the Hoodoo Forma-
tion, but the few marine pelecypods, cephalopods, and
ammonites that are found in the formation suggest an
age of Campanian to carly Macstrichtian.

TOLSTOt{ FORMATION

The Toistol Formation (Burk, 1965) crops out
extensively north of Pavlof Bay and consists largely of
brittle black siltstones made up of poorly sorted andesit-
ic and basaltic volcanic debris with inlterbedded mafic
volcanic {lows and sills in some localities. The formation
unconformably overlics older formations and has a
thickness of about 5,000 feet everywhere except in Lhe
arca south of ML Veniaminof, where it is about twice
that thickness.

Although a rich Palcocene to possibly early Eocene
fossil (lora was found in this essentially nonmarine
formation, middle and late Eocene marine mollusks were
found in wwo localities. The Tolistoi Formation repre-
sents the carly part of a marinc-transgressive lithologic
sequence (fig. 3).

STEPOVAK FORMATION

The Stepovak Formation (Burk, 1965) consists of
an alternating sequence of thin-bedded mudstones and
massively bedded mudstones and siltstoncs. It contains
several thin coals and many carbonaceous zones Lhrough-
oul the section and also some thin petrified wood zones.

The formalion was deposited in the Oligocene under
conditions ranging from swampy (as suggested by thin
coals and coaly zones) to marine (questionable Fora-
minifera and shell fragments).

The contact between the underlying Tolstoi Forma-
tion and the Stepovak Formation is gradational. The
Tolstoi is massively bedded, whereas the Stepovak is
thin-bedded. The detrital grains of the Stepovak and the
Tolstoi Formations are similar; volcanic rock fragments
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make up about 50 percent of the delrital grains: plagio-
clase feldspar (more than 20 percent), yuartz (less than
10 percent), and other rock fragments (more than 20
percent),

BEAR LAKE FORMATION

The Bear Lake Formation consists of a scquence of
rocks ranging lrom nonmarinc to shallow marine. Thick-
ness estimates vary from 5,000 to 10,000 fect. The
oldest rocks of the formation arc exposed in the Unga
[sland-Capc Aliaksin area {Wischart, 1971). These rocks
are dominantly volcanic and volcanically derived sedi-
ments. This basal part of the formation is Burk’s Unga
Conglomerate Member of the Bear Lake Formation and
has been assigned a middle(?) Miocene age (rom marine
invertebrate fossil data. Upper Oligocene(?) plants have
also been reported from Unga Island (Burk, 1965).

In general, the Bear Lake Formation is a transgres-
sive sequence with nonmarine beds, including coal, in
the basal part of the section and fossiliferous, marine
sandstones in the upper part of the section. l.ocal
regressive cycles can also be identificd. The section
contains zones of marine and nonmarine conglomeratcs.
On the Bering Sca side of the study arca ncar Port Molicr
and Milky River, the section is picdominantly claycy
sandstone with {esser amounts of sil(stonc and conglom-
crate. For the most part these sandstones are oo friable
10 permit collection of represeniative samples lor poros-
ity and permeability cvaluation.

The amount of plutonic detritus in the Bear Lake
Formation increases Lo the north on the Bering Sea side
of the study arca and is interpreted as the initiation of
crosion of the mid-Tertiary plutons which had not been
unroofed yet during the deposition ol the Unga Member.,
Thercfore, the Port Moller-Milky River rocks are young-
er than those in the Unga Island-Cape Aliaksin arca
(Wisehart, 1971), Burk (1965) came ta a similar con-
clusion using macrofossil and stratigraphic data.

The Port Moller area rocks represent a regressive
sequence that grades upward from coarse-grained, large-
scale crossbedded sandsione and flaser-bedded silistones
to pyritic silistones and bhighly fossiliferous conglom-
crates (Wischart, 1971).

Rocks of the Bear Lake Formation suggest deposi-
tion aL the scaward cdges of two geographically distinct
accreting and subsiding alluvial plains in a tidal dela-
barrier bar environment. The sediments deposited on the
older of these two plains represent the lower Miocene
basal Unga Member of the Bear Lake Formation. They
consist of a thick sequence of rapidly deposited debris to
ithe north of the uplifted Shumagin batholith. The
younger of the two pfains was built northward from «
serics of quartz diorite plutons that intruded the Unga
Member and other scdimentary rocks during the Mio-
cene along a line approximating the present Pacific

coastline of the Alaska Peninsula.

The depositional environment for most of the Bear
Lake sediments appears to have been that of tidal flats
and tidal channels formed in lieu of an offshare barrier
bar complex. Quiel water, backshore paludal and fluvi-
atile deposition arc indicated by the scdiments {Wise-
hart, 1971). Overall age for the Bear Lake Formation is
middle(?) and [ate Miocenc.

TACHILNI FORMATION

The Tachilni Formation crops out in sea cliffs along
the southeast coast of the Alaska Peninsula west of Cold
Bay. The formation consists of poorly consolidated,
brown to greenish gray sandstones and conglomerates
with minor black shales; volcanic rock fragments and
chert are predominant among clasts in the sand and
coarser sizce grades.

The base of the Tachilni Formation is not exposcd,
and the top of the formation is gradational with over-
lying volcanic rocks. A marine fossil fauna, dominated
by carly Pliocenc mollusks, is abundant locally in the
formation, The overall age of the Tachilni, on the basis
of gastropods, is considered 1o be late Miocene Lo early
Pliocene (Nelson, 1978).

MEASURED STRATIGRAPHIC SECTIONS
BLACK LAKE (platc I)

The Black Lake stratigraphic section is located in
sec. 3, 7. 43 S., R, 60 W., Sceward Mcridian. The upper
600-plus feel of the Bear Lake Formation in this scction
is an alternating sequence of siltstone and sandstone
(ligs. 4 and 5). The ropmost 100-plus fect has been
oxidized dark reddish brown and appears ta have been
heated by contact with ncarby intrusive igncous rocks. A
500-foot-thick massive sandstone onit with some reed
imprints and floating pebbles occurs 687 feet below the
basc of the Milky River Formation (Galloway, 1974).
This unit caps a series of 5- to 25-foot-thick alternating
sandstonc and conglomerate, which in turn overlie a
270-foot-thick conglomeratic sandstone with oscillation
ripple marks and carbonaceous trash, The basal 640 fect
is a series of massive sandstone and shales with some
conglomerate and mudstone.

MILKY RIVER {plaie I)

The Milky River stratigraphic section is in secs, 33
and 34, T.48 S., R. 69 W_, Seward Meridian. it contains
more than 80 percent sandstone, sandy conglomerate,
and sandy mudstone. The beds are predominantly mas-
sive. The upper section is capped unconformably by
volcanic layers, tuffs, and waler-deposited volcanically-
derived sandstone (figs. 6 and 7). Pelecypods and gastro-
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pods are commonly present in the upper 158 fect of the
section. Several other thin zoncs also have pefecypods,
and some thin zones are coaly or contain petrified wood.
The presence of marine fossils and of channel cut-and-fill
sandstones and conglomerates (fig. 8) suggest that the
depositional environment ranged from shallow marine Lo
fluvial.

There arc few mudstones or shales in this measured
section. (n general, the C15+ extracts from the limited
hydrocarbon source beds of the Bear Lake Formation
are moderately high (over 500 ppm average).

SOUTHEAST BEAR LAKE (plate Iif)

This measured scction is located at the east end of
Bear takc along a prominent ridge in sccs. 20 and 29, 7.
49 S., R. 70 W,, Seward Meridian {fig. 9), where the
Miocene Bear Lake Formation consists almost entirely
of friable sandstone and is capped and preserved by lava
flows, mudflows, and ash beds. Locally the section is
conglomeratic, Cut-and-fill channel dcposits, lenticular
sandstone beds, high-angle festoon crossbeds, and the
presence of wood and coaly debris indicate a flovial
environment of depasition for most of the measurcd
section, At least 143 fcet of the scction contains numer-
ous pelecypods, including pectins, and gastropods, which
indicate that the depositional environment for this part
of the section was marine, probably in the shore-face
regime. Zones of fossil hash are also present.

HEREN | and il (plales IV and V)

The Heren stratigraphic sections are exposed in a sea
cliff along the south side of Herendcen Bay near the
Heren triangulation station in sec. 9, T. 51 S,, R.74 W,,
Seward Meridian (fig. 10). Heren | stratigraphic scction
is composed of interbedded sandstone and mudstone of
the Tolstoi Formation that total 143 fect. The basal part
of this section is grass covered near the beach, and the
upper part terminates at a fault that separates Hercn |
from Heren I1. Palynological data indicate a Paleocene(?)
or early Eocene(?) age and suggest a marine environment
of deposition, Numerous burrows in one thin sandstone
and the presence of coaly sireaks and carbonaceous
debris suggest a shallow maring Lo transitional
environment.

The Heren 11 stratigraphic scction, which ovcrlies
Heren | across a fault contact, is 172 fcet thick and
consists of unnamed interbedded sandstone, mudstone,
carbonaceous mudstone, and coal. This section is also
Paleacene to early Eocene in age. If the throw on the
fault separating the two sections is small {as indicated by
limited drag features), then a stratigraphic sequence is
suggested that begins with shallow marine in Heren [ and
becomes nonmarine upward into Heren If. These out-

crops have previously been mapped as Pliocene by Burk
(19635), probably on lithologic charactcristics only.

Porosity ranges from 0.3 to 11,8 percent and aver-
ages 7.3 percent; permeability ranges fram 0.06 to 8,50
mD and averages .95 mD.

WATERFALL POINT (Plate VI}

This mecasured scction is focated in secs, 30 and 31,
T.51S., R 69 W, Seward Meridian, where the Oligocene
Stepovak Formation is well exposed in cliffs at Waterfall
Point on the west side of Stepovak Bay.

The predominant lithologies in this section are olive
or greenish gray, fine to coarse sandstone, dark-gray to
black or brownish-black mudstones, and grayish or
greenish black siltstones. Sandstones tend to be pebbly,
and crossbedding is common, Calcarcous concretions,
commonly with ragged surfaces, occur along some bed-
ding surfaces in sandstoncs, and some sandstonc layers
are carbonale cemented, Fossil marine pelecypods and
to a lesser extenl gastropods are abundant in some
sandstone horizons.

Sandstone samples from this scction have porositics
of 1.7 to 12.1 percent; the sample that tested 12.1
percent porosity is calcareous, and petrographic exami-
nation suggests that pore spaces are fargely of solution
origin and not well connected (permeability for this
sample is 0.06 mD). Organic carbon content of mud-
stones in this section is very low (0.26 to 0.42 percent).

LEFTHAND BAY—BALBOA BAY (platc VI1)

This stratigraphic section is located in sec. 29,
T.53S., R. 73 W, Scward Meridian, where the Stepovak
Formation is exposed in a ridge that extends northward
from the mouth of Lcfthand Bay (fig. 11). The line
along which the section was measured is offset across 2
coverced interval of abaout 300 feet stratigraphic thickness
near the center of the scction.

Mudstone and siltstone are the predominant litholo-
gics in the section; these rocks are various shades of olive
or greenish gray. Thin sandstonc and carbonate beds and
carbonate nodules are located in the lower hall ol the
section, and thin bentonite beds and a tff bed occur in
the upper half.

Organic carbon content sn samples from this section
is very low (0.23 to 0.86 percent}, and a single sample
that was tested had a porosity of 1.7 percent and a
permeability of 0.02 mD.

BEAVER BAY AND BEAVER BAY EAST
(plates VH1 and 1X)

The Beaver Bay and Beaver Bay [Cast straligraphic
sections are located in secs, 13, 14, and 24 and secs. 32
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and 33, respectively, in T. 54 S, R. 77 W., Seward Mer-
idian (fig. 12). Siltstone and mudstone, typical of the
Stepovak Formation, predominate, Locally thin sand-
stones and conglomeratles are present. Carbonaccous
debris and petrificd wood occur in the nonmarine
portion of the section. A minor part of the section
contains symmetrical rippic marks and burrows. The
cnvironment of deposition ranges from mudflats (o
shallow water marine. The sandstones are gencrally thin,
silty, and of poor reservoir quality.

ALIAKSIN PENINSULA (plate X)

This measurcd section is exposed in a prominent sca
chff and is located in sec. 18, T. 54 S,, R. 7S W., Seward
Meridian (figs. 33-17). The sandstone, congiomerate, and
conglomeratic sandstonc scction is cquivalent to the
Unga Conglomerate Member of the Bear Lake Forma-
tion. The environments of deposition range from shallow
marine (as attested by burrows, pelecypods, pectins, and
gastropods) to fluvial or delta-plain strcam cut-and-fill
deposits with cross-laminations, conglomerate pods, and
many boulder and cobble zones. Coal fragmenls and
carbonaccous dcbris arc common in the nonmarine
deposils, A targe percentage of the clasts are volcano-
geanic. The sands arc friable and gencrally yellowish
brown to dark gray.

WHITE BLUFF (platc X1)

The White Bluffl stratigraphic section is located in
sec. 5, T.56S., R.74W. and in scc. 32, 7.558S,,
R. 74 W., along cast-facing cliff cxposurcs bordering
Zachary Bay on Unga Island (figs. 18-21).

The scction Latals 948 feet and consists of interbed-
ded mudstones, sandstones, and conglomerates with
minor amounts ol coal, tufl, and conglomerate. Onc
coaly zone is near the base ol (he scction and the other
is about 334 feet up in the section. Individval coal beds
tange from a few inches to 2 foct thick.

Palynological determinations indicatc a2 nonmarinc
depositional environment during a warm palcoclimate in
Tertiary time (possible Eocene, Oligocene, or middle
Miocene). Small cvolutionary changes in the Tertiary
pollen spcctrum preclude assignment to a single cpoch;
lithologic similarities favor assignment of these beds to
the Unga Conglomerate member of the Miocene Bear
Lake Formation, however. Approximately one-third of
the lotal section is sandstonc and conglomerate that can
be considered potential reservoir rock. Some sandstoncs
are too friable o permit sampling for porosity and
permeability. The only sample that survived transport
and handling had 4.2 percent porosity and 0.06 mD
permeability,

EAST MORZHOVOI BAY (plate XIi)

This stratigraphic section is located in sec. 35,
T.60S., R.90 W,, Seward Meridian, where the Miocene
Lo Pliocene Tachilni Formation is exposed in ¢liffs north
of Cape Tachiini on the cast side of the mouth of
Morzhovoi Bay (Figs. 22-24).

The measured scction, which is offsct about ¥ mile
with an overlap near its center, is predominantly poorly
consolidated sandstones, mudstones, and conglomerates;
individual beds are so discontinuous laterally that the
cxact amount of overlap between the two parts of the
section cannot be determined. Sandstones in (he section
are {ocally calcarcous, commonly pebbly, crossbedded,
and, on weathered surfaces, jarosite~stained. Calcareous
concretions are common in the sandstones and conglom-
erates. Petrified wood is present in the section, and fossil
marinc mollusks are abundant in some layers. Minor
thin, light brownish or greenish gray claystone beds in
the section are probably altered volcanic ash.

Organic carhon content in mudstone samples (rom
this section is very low (0.28 o 0.69 percent). Much of
the sandstone in the section is Loo friable for porosity
and permcability measurcments. Two samples coliected
had porositics of 11.6 and 20.1 percent and permeabili-
Lies of 2.42 and 2.0 mD. However, there is almost no
visible porosity in these samples.

WEST MORZHOVO! BAY (plate X111)

This scction is located in sees. 19 and 30, T.61 S,
R.92W., Seward Meridian. The Tachilni Formation
section is topped by a 400- to 500-foot-thick serics of
resistant volcanic flows and breccias. Angular volcanic
clasts arc found in the conglomerates, conglomeratic
sandstoncs, and the 35-foot-thick breccia that make up
the rest of the scction. Braken shells are found in a
95-foot-thick sandy conglomerate, and some pelecypods
in 2 4S-foor-thick bed of massive sandstone. Several
andesite dikes occur in the lawer half of the scction.

This exposure is considered to be Pliocene by Burk
(1965) and late Miocene to early Pliocene by Nelson
(1978).

RESERVOIR CHARACTERISTICS

Significant thicknesses of potential reservoir rock
occur throughout the Alaska Peninsula. Pore-filling
cements are pervasive throughout most of the outcrop
samples cxamined, but selecied outcrop samples and
well log analyscs indicate that the porosity of some of
the potential reservoir rock has been preserved. This
preservation could have resulted from carly migration of
hydrocarbons, although there is no cvidence to support
this.
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RESERVOIR GEOMETRY AND SIZE

Mcasured sections and well data indicate that thick
reservoirs should be present in the Miocene Bear Lake
Formation. Greater quartz content and types of deposi-
tional environments of deposilion make this formation a
primary drilling objective. Potential reservoirs should
have the large areal cxtent typical of 1abular sand bodies
that result from linear clastic shorcline deposition. Ge-
ometry consistent with beaches, upper and middic shore-
face deposits, and offshore bars should be present in the
subsurface.

The Stepovak Formation has very thin sandstones
and sandstonc stringers that are not cxpected to have
good reservoir characteristics.

Some massive sandstones that are present in the
Tolstei and Chignik Formations are of poor quality
onshore but cannot be ruled out as possible teservoir
rock in nearby submerged lands. Onc or more sirati-
graphic tests will be needed offshore to cvaluate the
reservoir quality of these rocks.

Discrete sandstone thickness determinations and
sandstone percentage determinations have been made for
the stratigraphic sections measured. These determina-
tions are all for Tertiary sandslones ranging in age from
Pateocene(?) or Eocene(?) to Pliacene. Sandstone thick-
nesses have becn grouped into three thickness categories:
0-15 meters, 15-30 mcters, and greater than 30 meters.
These data are tabulated on Table 2.

The percentage of sandstone in the total strati-
graphic section measured ranges from less than 1 percent
1o 100 percent and averages 62.8 percent for all ages
(tablc 2).

RESERVOIR POROSITIES AND PERMEABILITIES

The porosities and permeabilities (table 3) range
from fow to fair in the Tolsto) and Stepovak Formations
1o fair to good in the Bear take Formation. The Bear
Lake Formation is friable and difficult to sample, Perme-
ability is very low to nonexistent in the Tolstoi and
Stepovak Formations and fow in the Bear Lake Forma-
tion except for three high permeabilities of 990, 72, and
53 mD. Most samples had permeabilities of less than |
millidarcy.

RESERVOIR STRUCTURE AND
SPATIAL RELATIONSHIP

All the stratigraphic scctions in this report were
measured in either homoclinal dip areas or on the limbs
of folds where comparison of units or bed sequences was
not possible between the different flanks of a structure.
Deposition during the Tertiary was sporadic and
complex.

General obscrvations indicale that there are no
preferential arcas, directions, or flank positians where
reservair rocks are preserved. Transitional and strandline
sand bodies should be oriented roughly parallel 1o the
existing Alaska Peninsula shorcline (Selley, 1970). Fluvi-
al sand bodics should have an oricntation normal to the
existing coastline, as should offshore deepwater turbidite
deposits (Middicion and othcrs, 1373). In general, all
sur(ace structure post-dates reservoir deposition.

BASIN MATURITY

Kerogen-type assessment and thermal alteration in-
dex {TAY) determinations were run on the 69 samples
collected from stratigraphic sections and spot sample
locations. Fifty-cight samples are from Tertiary ¢xpo-
sures, and 1t samples are from Cretaccous outcrops. The
Tertiary samples have a TAI level that ranges from 1 to
3- wilh an average of 2. {A TAIl level of 2 cquates to a
moderately mature hydrocarbon-maturation level.) Cre-
taccous samples have a range of 2- 1o 3+. Thesc altera-
tion levels equale to a moderately mature to a very
mature maturation level.

Kerogen constituents in all samples are dominantly
herbaccous-spore/culicle  with secondary, amphorous,
woody, or coaly grains. Thus, the most likely hydrocar-
bon o be generated is dry gas. There are, however,
significant amounts of amphorous material present in
most of the samples, which suggest the capability for
generation of some liquid hydrocarbons.

Table 4 shows the kerogen asscssment as processed
by Geachemical Laboralurics Incarporated.

HYDROCARBON SOURCE ROCKS

Source rocks on the Alaska Peninsula range from
fair to good, from 37 to 2,984 ppm hydrocarbon. The
average for 69 samples is 362.3 ppm hydrocarbon.

An analysis of hydrocarbon content by rock age
indicates that hydrocarbon content is higher in youngcey
rocks:

Jurassic and Cretaceous 105 ppm (11 samptes)

Eocene No data

Oligocene 290 ppm (26 samplcs)
Miocene $50.5 ppm (27 samples)
Pliocene 627 ppm (4 samples)

The highest values of 2,984, 1,947, and 1,372 ppm
occurred in the Miocenc Bear Lake Formation. The
lowest values 55 through 89 were in the Cretaceous
Hoodoo Formation.

STRUCTURAL GEOLOGY

The study area is the sile of cxtensive volcanism,
and the sedimentary rocks of the arca have been (olded,
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faulted, and intruded by plutonic and hypabyssal rocks.
The general structural refationships in the arca have been
described by Burk (1965), and the lollowing outline is
bascd on his work.

Three en echelon anticlinal complexes that deform
rocks of Middle or Latc Jurassic o Pliocene age arc the
principal structures in the study arca. These anticlinal
complexces are located between Katmai Bay and Aniak-
chak Crater, between Kujulik Bay and Sicpovak Bay,
and between Stepovak Bay and Cold Bay. Fold axes in
these complexes trend generally northeastward and di-
verge slightly in a clockwise sense from the axis of the
peninsula; fald style seems to vary in relation to rock
compctence, with shales and siltstones more tightly
folded than sandstoncs and conglomeraltes,

Major steeply dipping reverse longitudinal faults are
located in the southern fAanks of most anticlines. Dis-
placement across these (aults is generally greatest near
the culminations and decrcases Loward the noses of the
folds. Smaller steeply dipping normal longitudinal faults
arc located in the northern flanks of some anticlines.

The abundance of steeply dipping reverse and nor-
mal faults and a tendency of anticlines (o have broad
crests and monoclinal flanks suggest that bascment
faulting may have played an important role in the
structural development of the study arca. Plutons of
{urassic, carly Tertiary, and middic Tertiary age crop out
in or adjacent (o the study area, and it is evident that
extensive differential vertical movements have occurred
in the area following each period of plutonism,

Outcrops of plutonic rocks of various ages are
located along discernible trends: Jurassic plutons crop
outl along the peninsular axis, lower Tertiary plutons
crop out in istands southcast of the peninsula, and
middlc Tertiary plutons crop out along the southeastern
coast of the peninsula. Similarly, recent voleanocs tend
10 be aligned along and older volcanoes somewhat
southeast of the axis of the peninsula. No consistent
general relationship between plutonic or volcanic igne-
ous activity and structural configuration has been detect-
¢d in the study arca, however.

PETROGRAPHY

Forty-six samples ol sandstones (rom mcasurcd
stratigraphic scctions and spot focalities in the study area
were examined petrographically. Of thesc 46 samples, 2
were from the Naknek Formation at Bold BIuff Point on
Herendeen Bay; S were from the Chignik Formation at
Gull Point on Herendeen Bay and the low sea cliff of
Stanivkovich Mountain; 14 werc from the Tolstoi For-
mation in the Heren ) and 11 stratigraphic seclions and at
an unnamed mountain northwest of Beaver Bay; 9 were
from the Stepovak Formation in the Beaver Bay and
Water(all Point stratigraphic sections; 12 were from the

Bear Lake Formation in the Black Lake and Milky River
stratigraphic sections; and 4 were from the Tachilni
Formation in the East and West Morzhovoi Bay strati-
graphic sections. Sample locations and a summary of
petrographic data for representative samples are present-
ed in Table 5,

Framework clasts in all the samples are dominated
by chemically unstable constituents indicative of deriva-
tion from predominantly igneous source terrancs, varia-
tions in which are reflecied in differences in the clastic
compositions of samples from the various studied forma-
tions. The arkoses of the Naknek Formation are compo-
sitionally similar to typical quartzose intermediate gran-
iLtic rocks with a slight admixturc of volcanic clasts, and
it is cvident that Naknek sediments were derived (rom a
predominantly plutonic source. The sandstones of the
Chignik Formation are characteristically litharenites in
which volcanic and finc-grained sedimentary clasts pre-
dominate, and a mixed volcanic and sedimentary source
terrane is indicatcd. Sandstones in the Tertiary forma-
tions are volcanic arenites dominated by volcanic clasts,
which indicates a2 volcanic source area; a parlicular
abundance of quartz in samples from the Bear Lake
Formation suggests that significant recycling of older
sedimentary rocks may have playcd a role in the deposi-
tion of that formation. Pumpellyite was obscrved among
clasts in samples from the Tolstoi and Tachilni Forma-
tions, and a glaucophanc clast was secn in one sample
from the Stepovak Formation; some zcolite- and blue-
schist-facies rocks must have cropped out somewhcre in
the source terrancs of these formations.

There is little visible pore space in any of the
samples cxamined; most samples have no visible pore
space. This lack of visible porosity is the result of
deformation of ductile clasts, primarily volcanic or
sedimentaty rock fragments, during compaction and
Filling of any remaining potential pore spaces with
various ferruginous, phyllosilicate, tectosilicate, and car-
bonate materials. These features, which have caused the
low visible porosities {and low measured permeabilities)
of the samples, have resulted from diagenesis of the
rocks; there may be betier porosity in similar sandstones
in the subsurface or offshore in adjacent OCS (Outer
Continensal Shelf) areas.

For every formation studied, except the Naknek
(from which only two samples were examined), there are
samples in which porosity has been reduced either by
ductilc grain delormation or by filling of potential pore
spaces. The more authigenic pore-filling material there is
in a sample, the less deformed are the ductile grains in
that sample. in these samples compaction was accom-
plished largely by ductile grain deformation after burial;
the introduction of authigenic pore-filling material ar-
rested such grain deformation and prevented further
compaction,
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Pore-filling phascs in the samples include amorphous
ferruginous material, authigenic clays (including chlo-
rite), carbonate, zcolite, quartz, and authigenic albite.
Amorphous ferruginous material and authigenic clay
commonly coat clasts and gencrally underlic and thus
predate any other pore-filling phases that may be pres-
ent; these two materials and carbonate are the only
pore-Tilling phases that were obscrved alone in any of the
samples. Quartz was observed in partial syntaxial over-
growths on some quartz clasts but was never scen to
(orm a complete cement in any samples; such syntaxial
overgrowths may have formed during a previous sedi-
mentary cycle.

in several samples where two or mare pore-filling
phases coexist, lextural cvidence such as embayments
indicales a replacement relationship among the phases;
replacement or partial replacement of ramework clasts
by pore-filling materials is common in the samplcs, too.

Intragranular fractures were observed in many of
the samples. Such fractures arc filled with the same
pore-filling materials as fills poiential intergranular pore
spaces in the same sample; thus fracturing occurred prior
to emplacement of the pore-filling materials. In scveral
of these samples duclile grains are little deformed, and
fracturing muost have occurred as a result of partial
dissolution of the rock after cementation had arrested
deformalion of ductile clasts. Further cementation after
fracluring brought rocks Lo their present configuration.
The past existence of secondary porosity is furlher
indicated in some samples by the occurrence within
pore-filling carbonate or zeolite of fragments ol clay
coals broken away from clast surfaces, and the large size
of some intergranular spaces suggests that they werc
formed by dissolution after primary compaction had
ceased. In none of the samples where compaction by
ductile grain dcformation was completed is there any
evidence of secondary porosity ever having existed.

The formation of secondary porosity results from
changes in the physical and chemical conditions in a
rock such that a materijal that was once stable becomes
unstable and is dissolved away. Similarly the filling of
secandary porasity requires certain physical and chemi-
cal conditions to precipitate the pore-filling phase. Both
these types of changes have occurred in at least some of
the samples studied, and burial and uplift probably
figured significantly in achieving and changing physical
and chemical conditions in the samples. In one sample
(23-WL-77, Stepovak Formation, Beaver Bay) therc are
two generations of carbonale ccment separated by a
layer of authigenic chiorite, which also fills intragranular
fractures. Early carbonate cementation prevented com-
plete destruction of intergranular spaces by ductile grain
deformation, and subsequently, secondary porosity was
formed by dissolution of carbonate. As secondary poros-
ity became more extensive, renewed compaction led to

the formation of intragranular fractures, but infilling of
secondary pores and intragranular fractures with chlorite
prevented completion of compaction. Finally chlorite
was replaced by carbonate, bul the process was not
completed. The change from conditions where carbonale
was precipitated to those where it was dissolved and
finally to where chlorite was precipitated all probably
resulted from increasing depth of burial. Similarly the
return to conditions favoring the precipitation of car-
bonate probably resulted from uplift. This sample might
have had significant porosity today had it remained at
some depth where carbonate was soluble and chiorite
not yet stable. Such sccondary porosity may exist at
least locally in similar rocks at depths favarable for the
formation of petrolcum reservoirs in offshore areas
adjacent to the study area.

GEOCHEMICAL ANALYSES

Onc hundred and eight stream sediment and two
whole rock samples were analyzed for the presence of
gold, silver, copper, lcad, zinc, molybdenum and anti-
mony (Lable 6). Sample 55-1P-77, from Unga minc
tailings, is not a strcam-sediment sample.

PALEONTOLOGICAL DETERMINATIONS

A total of 19 oulcrop samples were processed and
analyzed for palynological age dcterminations (table 7).
All samples with definable ages were from Tertiary
strata.

As the results in Table 7 show, (he nonmarine
Tertiary samplcs are difficult to place in any defined age
subdiviston. {n the Alaska Peninsula study area, the
nonmarine Tertiary scction displays slight or no ¢volu-
tionary changes in the pollen spectrum. In Oligocene and
younger sirala, wc arc dealing mainly with climatic
fluctuations, whereas a few unique specics may be used
in distinguishing Paleocene or Eoccne strata. Due to
these faclors, it is impassible to assign any given sample
o a single epoch. Other information, such as sample
location on columnar sections or geolagic maps, could
assist in age interpretations of floras. It is also desirable
to have sufficient section coverage in sampling so that a
known or reliably definable age boundary is crossed; this
boundary can then be used as a datum to which the
other unknowns may be related.

Table 8 Jists the macrofossils found in samples from
the Bear Lake, Siepovak, and Talchiini Formations.

GRAVITY CONTROL

Gravity values from over 200 newly occupied sta-
tions during the 1977 field season are currently being
reduced and integrated with previous gravity surveys
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conducted by the Alaska DGGS in 1974 and by the U.S.
Geological Survey. Bouguer gravity will be determined
with 2 common datum for all gravity surveys conducted
over the project area. Gravity data and interpretation
maps will be published when computer programming
and data compilation are completed.

CONCLUSIONS

During the 1977 State-Federal Alaska Peninsula
field project, stratigraphic sections totaling 16,000 fect
(5,000 m) werc measured and 269 samples were collect-
ed and analyzed. Significant new data were obtained on
petrofcum-reservoir and source-rock potential, deposi-
tional environments, paleontological age dating, struc-
tural geology, petrographic and diagenetic character-
istics, geochemical control, and gravity control.

Porosity and permcability analyscs on most samplcs
indicate a range of poor Lo fair rescrvoir poiential. A few
samples of Miocene age have good parosity and permea-
bility. Thick potential rescrvoir sands were measured al
several locations; however, the offshore cxtensions of
porous sandstones arc unknown.

Source-rock potential is considered good. Kerogen
assessmentl Favors the gencration of gas as the major
bhydrocarbon type. Most samples analyzed for maturity
(TAI method) indicate a submature to mature range of
maturation.

We conclude that Lhe offshore area adjacent o the
Alaska Peninsula is a good place to explore for
hydrocarbons.
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TABLE 1A AND 1B—-CROSS REFERENCE Sample or Analysis or
TABLE TA—MAP NUMBERS TO SAMPLE Map No.  Station No. Measurement
OR STATION NUMBERS 27 35-)B-77 Geochemical
28 36-)8-77 Geochemical
USHAGIK QUADRANGLE (PLATE A) 28 36-}1B-77 Geochemical
29 32-|B-77 Geochemical
Random Sampling 30 45-1B8-77 Geochemical
. 31 46-)B-77 Geochemical
Sample or Analysis or 32 47.)8-77 Geochemical
Map No.  Station No. Measurement 33 PHOT Gravity
1 65-1P-77 Palynology 34 PHO2 Gravity _
1 66-1P-77 Hydrocarbon 35 48-1B-77 Geochemical
1 67-1P-77 Porosity ar_‘nd 36 PH14 Gravity
permeability 37 TRI.#189 Gravity
9 62-1P-77 Palynology 38 31-JB-77 Geochemical
2 63-1P-77 Hydrqcarbon 39 30-)B-77 Geochemical
2 64-1P-77 Porosity aqc} 40 29-1B-77 Geochemicat
permeability 41 TRI.4197 Gravity
41 283-WL-74 Density; magnetic
susceptibility
41 284-WL-74 Geochemical
CHIGNIK QUADRANGLE {PLATE B) 42 TRI.#205 Gravity
Black Lake Stratigraphic Section {Plate 1) Sampies
Random Sampfing 43 5-WL-77 Lithclogy
. 43 6-WL-77 Pateontology
Sample or Analysis or 43 7WL-77 Paleontology
Map No.  Station No. Measurement 43 8-WL-77 Hydrocarbon
3 PH Base Gravity 43 9-WL-77 Paleontofogy
4 PH12 Gravity 43 10-WL-77 Paleontology
5 PHI11 Gravity 43 11-WL-77 Hydrocarbon
6 PHT0 Gravity 43 12-WL-77 Porosity and
7 PHO3 Gravity permeability
8 PH13 Gravity 43 13-WL-77 Porosity and
9 PHO6 Gravity permeability
10 PHO7 Gravity 43 14-WL-77 Porasity and
11 PHOS Gravity permeability
12 TRI.#213* Gravity 43 15-WL-77 Macrofossil
13 TRL#21 Gravity 43 16-WL-77 Macrofossil
14 38-JB-77 Geochemical 43 17-WL-77 Porosity and
15 39-)B-77 Geochemical permeability
16 40-)B-77 Geochemical 43 18-WL-77 Porosity and
17 41-)8-77 Geochemical permeability
18 42-)8-77 Geochemical 43 19-WL-77 Lithology
19 43-B-77 Geochemical 43 20-WL-77 Porosity and
20 PHO3 Gravity permeability
21 PHO4 Gravity 43 207.1-WL-74 Lithology
22 PHOS5 Gravity 43 207.2-WL-74 Lithology
23 PHOG Gravity 43 207.3-WL-74 Geochem'!cal
24 TRI.#211 Gravity 43 207.4-WL-74 Geochemical
25 TRi.#210 Gravity 43 207.5-WL-74 Porosity and
26 33-)80O-77 Geochemical permeability
27 34-}B-77 Geochemical 43 207.6-WL-74 Hydrocarbon
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Map No,
43

43

43
43

43

43
43
43

43
43
43

43
43

43
43

43
43

43

43
43

43
43

43

43
43

45
45
46
47

48
49
50
50
51

Sample or Aaalysis or
Station No. Measurement
207.8-WL-74 Porosity and
permeability
207.9-WL-74 Porosity and
pcrmeability
207.10-WL-74 Lithology
207.11-WL-74 Porosity and
permeability
207.12-WL-74 Porosity and
permeability
207.13-WL-74 Macrafossil
207.14-WL-74 Macrofaossil
207.15-WL-74 Macrofossil
207.16-WL-74 Macrofossil
207.17-WL-74 Lithology
207.18-WL-74 Porosity and
permcability
207.19-WL-74 Lichology
207.20-WL-74 Porosity and
permeability
207.21-WL-74 Lithology
207.22-WL-74 Porosity and
permeability
207.23-WL-74 Density; magnetic
susceptibility
207.24-WL-74 Porosity and
petmeability
207.25-WL-74 Porosity and
permcability
207.26-WL-74 Lithology
207.27-WL-74 Porosity and
permeability
207.28-WL-74 Porosity and
permeability
207.29-WL-74 Hydrocarbon
207.30-WL-74 Hydrocarbon
207.31-WiL-74 Porosity and
permeability
207.32-WL-74 Lithology
207.33-WL-74 Hydrocarbon
Random Sampling
318-WL-74 Geochemical
TRI.#162 Gravity
268-Wi-74 Geochemical
MROG6 Gravity
MRO7 Gravity
MRO08 Gravity
MRO9 Gravity
TR %223 Gravity
315-WL-74 Geochemical
TRI.#224 Gravity

Map No.

52
52
54
55
56

56
56

56
56
57

57
58

60
61

62
63
64
65
66

66
67
67
68
68

69
69
70
70
70

70
70
70

70

70

70

70
70

70
Al

71
n

Sample or
Station No.

TRI.#196
275-WL-74
274-WL-74
TRI.#225
263-WL-74

264-WL-74
265-WL-74

266-WL-74
267-WL-74
TRI.#193

269-WL-74
MRO3
MRO5
TRI.#178
MR10

49:)B-77
MR11
MR12
PH15
TRI.#198

276-WL-74
TRI.#199
277-WL-74
TRI1.%200
278-WL-74

TRI.#206
285-WL-74
TRIL.#209
292-WL-74
293-WL-74

294-WL-74
295-WL-74
296-WL-74

DT 74-6

DT 74-5

297-WL-74

298-WL-74
299-WL-74

300-WL-74
288-WL-74
289-WL-74
290-WL-74

Analysis or
Measorement

Gravity
Office sample
Office samplc
Gravity
Geochemical
Porosity and
permeability
Density; magnetic
susceptibility
Office sample
Hydrocarbon
Gravity

Geochemical
Gravity
Gravity
Gravity
Gravity

Geochemical
Gravity
Gravity
Gravity
Gravily

Geochemical
Gravity
Geochemical
Gravity
Geochemicdl

Gravity
Geochemical
Gravity
Geochemical
Age date

Geochemical

Density

Magnctic
susceptibility

Density ; magnctic
suscoptibility

Density; magnetic
susceptibility

Density; magnetic
susceptibility
Geochemical
Density ; magnetic
susceptibility
Geochemical
Geochemical

Age date
Density
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Map No.
71

72
72

73
73
73
73

74
75
75
75
75

75
75
75
76

76
76

76
76
76
77

78
79
80
81
82

83
84
85

86
86

86
86
87
87

88
88
88

88
89

Sample or
Station No.

291-WL-74

TR).#204
285-WL-74

TRI.#190
259-WL-74
261-WL-74
262-WL-74
314.12-WL-74

314.13-WL-74
314-WL-74
314.1-WL-74
314.2-WL-74
314.3-WL-74

314.4-WL-74
314.5-WL-74
314.6-WL-74
314.7-WL-74

314.8-WL-74
314.9-WL-74

314.10-WL-74
DT-7415
314.11-WL-74
TRI.#183

MRO4
TRL.&179
TRI.#180
TR #181
MR13

MR14
MR15
TRI.#201
279-WL-76
TRI.#203

280-WL-74

281-WL-74
282-WL-74
TR). %202
280-WL-74
301-WL-74
302-WL-74
303-WL-74

DT-74-11
304-WL-74
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Analysis or
Measurement

Magnetic
susceptibitity

Gravity

Geochemical

Gravity
Geochemical
Density
Office sample
Geochemical

Geochemical

?

Density

Office sample

Porosity and
permeability

Density
Paleontology
Geochemical
Porosity and
permeability
Density

Magnetic
susceptibility

Density

Age date

Geochemical

Gravity

Gravity
Gravity
Gravity
Gravity
Gravity

Gravity
Gravity
Gravity
Geochemical
Gravity

Density; magnetic

susceptibility
Quartz diorite
Age date
Gravity
Geochemical

Density
Geochemical
Magnetic
susceptibility
Age date
Density?

Map No.
89

89
9%

90

90
2L

91

92

93
94
95
95
96

97
98
99
99
99

100
100
100
100
100

101
101
101
102
102

102

102A
1028
102C
102C

102C
102C
102C
102C
102D

102D
102E
102F
102G

Sample or
Station No.

305-WL-74

306-WL-74
307-WL-74
308-WL-74

309-WL-74

310-WL-74
311-WL-74
312-WL-74
313-WL-74

MRO2

TRL#147
TRIL.#182
TREL.#184
248-WL-74
PH16

MR16
TRIL#S
TR #185
249-WL-74
250-WL-74

TRI.#186

251-WL-74
252-WL-74
253-WL-74
254-WL-74

TRI.#187
255-WL-74
256-WL-74
TRI.2188
257-WL-74

258-WL-74
319-WL-74
320-WL-74
321-WL-74
322-WL-74

323-WL-74
324-WL-74
325-WL-74
326-WL-74
358-WL-74

359-WL-74
360-WL-74
361-WL-74
330-WL-74

Analysis or
Measurement

Magnetic
susceptibility?
Geochemical?
Density
Magnetic
susceptibility
Geochemical

Geochemical
Density
Geochemical
Magnetic
susceptibility
Gravity

Gravity
Gravity
Gravity
Geochemical
Gravity

Gravity
Gravity?
Gravity
Geochemical
Geochemical

Gravity
Geochemical
Hydrocarbon
Office sample
Age date;

density; magnetic

susceptibility
Gravity
Float
Geochemical
Gravity
Magnetic
susceptibility

Density
Geochemical
Office sample
Geochemical
Rock sample

Office sample
Geochemical
Geochemical
Geochemical
Geochemical

Geochemical
Geochemical
Geochemical
Geochemical
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Sample or Analysis or Sample or Analysis or
Map No.  Station No. Measurement Map No.  Station No, Measurement
102H 331-Wi.-74 Geochemical 110 144-WL-74 Geochemical
102H  332WL-74 Geochemical i 60-WL-74 Geochemical
1024 350-WL-74 Office sample 112 60A-WL-74 Geochemical
1021 351-WL-74 Magnctic 112 TR1.£70 Gravity
susceptibility 113 BS23 Gravity
1021 352-WL-74 Office sample 114 BS1S Gravity
1021 353-WL-74 Density 115 TRI.#61 Gravity
102t 354-WL-74 Geochemical 116 8S16 Gravity
102J 355-WL-74 Office sample 117 TRI.#68 Gravity
102 356-WL-74 Geochemical 117 59-WL-74 Geochemical
102] 357-WL-74 Geochemical 119 TRI.#60 Gravity
102K 327-WL-74 Geochemical 120 8517 Gravity
102K 328-WL-74 Geochemical 121 TRI.#59 Gravity
102K 329-WL-74 Office sumple 122 TRI1.#58 Gravity
102L 333.WL-74 Geochemical 123 TRI.#62 Gravity
1021 334-WL-74 Geochemical 124 TRI.#67 Gravity
1020 335-WL-74 Geochemical 124 58-WL-74 Geochemical
102L 336-WL-74 Agc darte 125 BS20 Gravity
102L 337-WL-74 intrusive 126 8522 Gravity
102L 338-WL-74 Density; magnetic 127 NONE NONE
susceptibility 128 TRi. #58 Gravity
102L 339-WL-74 Geochemical 129 TRI.#56 Gravity
102L 340-WL-74 Geochemical 130 TRI %55 Gravity
102 341-WL-74 Age date 131 TRI.#66 Gravity
102L 342-WL-74 Density 132 TRI.#63 Gravity
102L 343-Wi-74 Magnclic 133 TRIL.#19 Gravity
susceptibility 134 TRI.#54 Gravity
102L 344-WL-74 Thin sections :

135 TRI.#47 Gravity
102M 362-WL-74 AgC date 136 TRI.246 Grawty
102M 363-WL-74 Geochemical 137 TRI. %53 Gravity
102M 364-WL-74 Density 138 1224 Gravity
102M 365-WL-74 Magnetic 139 (223 Gravity

susceptibility .
. 140 SB2 Gravity {1Z22)
102M 366-WL-74 Geochemical 141 1721 Gravity

142 1220 Gravity

143 1219 Gravity

COLD BAY QUADRANGLE (PLATE C) 144 TR). #52 Gravity

. 145 1216 Gravity

Random Sampling 146 1215 Gravity

Sampte or Analysis 147 1214 Gravity

Map No.  Station No. Measurement :ig :ég grav[ty
103 B8S09 Gravity ravlity
104 TRI.#71 Gravity 150 1218 Gravity
105 BS10 Gravity 151 1212 Gravity
106 BS11 Gravity 152 TRI1.#65 Gravity
107 BS12 Gravity 152A TRI.#64 Gravfty
108 BS13 Gravity 133 B518 Gravity
109 BS14 Gravity 154 8S19 Gravity

110 TRIL.#124 Gravity 155 42-WL-74 Geochemical
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Map No.

155
156
157

158
159
159
160
160

161
162
162
163
163

164
165
166
167
168

169
170
17
172
173

173
174
174
175
176

176
177
177
178
178

i79
179
180
181
182

183
184
185
186
187

187
189
190
191
192

192

Sample or
Station No.

43-WL-74
44.WL-74
TRL.#44
TR).#45
TRI(.#33
53-WL-74
TRi.#32
52-WL-74

1Z06
1207
3.JBM-77
1205
2.)8-77
1208
1209
1210
4-1M-77
1211

1204

Site Cold Bay
NONE

§203

(202

5-JM-77
1Z01
1-JM-77
FPO1
TR1,#20

37-WL-74
UN15
3-WL-77
UN14
2-WL-77

UN13
1-WL-77
UNO1
UNO2
TRE.#40

TRI1.#41
TRI1.»42
TRI.#43
TR{.#39
UNT1

15-JM-77
S6-WL-74
TRI.»36
TRI.#34
TRI.#335

55-WL-74
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Analysis or
Measurement

Geochemical
Geochemical
Gravity

Gravity
Gravity
Geochemical
Gravity
Geochemical

Gravity
Gravity
Geochemicai
Gravity
Geochemical

Gravity
Gravity
Gravity
Geachemical
Gravity

Gravity
Gravity
NONE

Gravity
Gravity

Geochemical
Gravity
Geochemical
Gravity
Gravity

Geochemical
Gravity
Geochemical
Gravity
Geochemical

Gravity
Geochemical
Gravity
Gravity
Gravity

Gravity
Gravity
Gravity
Gravity
Gravity

Geochemical
Geochemical
Gravity
Gravity
Gravity

Geochemicat

Map No.

193
193
194
194

195
195
196
196
197

197
197
198
198

Sample or
Station No.

FPO2
A1-B-77
FPO3
A2-JB-77
FPO4
A3-JB-77
TRI.#21
38-WL-74
TRI.#22
39-WL-74
40-WL-74
TRI.#23
41-WL-74

Analysis or
Measurement

Gravity
Geochemical
Gravity
Geochemical

Gravity
Geochemical
Gravity
Geochemical
Gravity

Geochemical
Rock sample
Gravity

Geochemical

PORT MOLLER QUADRANGLE (PLATE D)

Map No.

199
200
201
202
203

203A
204
204

205
205

205
205
205

205
205
205
205
205

205

205
205
205

Random Sampling

Sample or
Station No.

BS05
PB10
BS04
BS0O3
BSO2

MRO1
TRI.#150
199-WL-74

Analysis or
Measurement

Gravity
Gravity
Gravity
Gravity
Gravity

Gravity
Gravity
Geochemical

Milky River Stratigraphic Section
(Plate 1) Samples

29-G8-77
30-GB-77

31-GB-77
32-GB-77
33-GB-77
34-GB-77
35GB-77
36-GB-77
37-GB-77
38-GB-77

39-G8-77

40-GB-77
41-GB-77
42-G8-77

Porosity and
permeability
Porosity and
permeability
Hydrocarbon
Paleontalogy
Hydrocarbon

Paleontology
Hydrocarbon
Paleontology
Hydrocarbon
Paleontology

Porosity and
permeabifity
Hydrocarbon
Paleontology
Macrofossil
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Map No.
205

205
205
205
205
205

205

205
205
205
205

205
205

205
205
205

205
205
205

205
205

205

205
205

205
205

205
205
205
205
205

205
205
205
205

206
207
208
209
210

Sample or
Station No.

T2A-WL-77

73-WL-77
74-WL-77
75-WL-77
16-WL-77
71-WL-77

78-WL-77

79-WL-77
80-WL-77
81-WL-77
82-WL-77
83-WL-77
84-WL.-77

85-WL-77
86-WL-77
87-WL-77

88-WL-77
89-WL-77
90-WL-77

91-WL-77
92-WL-77

93-WL-77

94-WL-77
95-WL-77

96-WL-77
97WL-77
98-WL-77
99-WL-77
100-WL-77
101-WL-77
102-WL-77

103-WL-77
103A-WL-77
104-WL-77
105-WL-77

Analysis or
Measurement

Porosity and
permeability

Paleontology
Hydrocarbon
Lithology
Palynology
Porosity and
permeability

Porosity and
permeability
Palcontology
Hydrocarbon
Paleontology
Paleontology

Hydracarbon
Porosity and
permeability
Rydrocarbon
Macrofossil
Palcontology

Paleontology
Hydrocarbon
Parosity and
permeability
Paleontology
Hydrocarbon

Porosity and
pcrmeability
Macrofossil
Porosity and
permeability
Paleontology
Hydrocarbon

Macrofossil

Paleontology
Hydracarbon
Paleantology
Hydrocarbon

Macrofossil
Paleontology
Hydrocarbon
Macrofossil

Random Sampling

BSO6
PB3i
NO DATA
SR12
TRI.#125

Gravity
Gravity

Gravity
Gravity

Sample or

Map No.  Station No.

211
211
212
213
213

214
218
216
217
218

219
220
221
221
222

223
223
224
224
225

226
226
227
227
228

228
229
229
229

230
230

230

230
230
230

230
230
230
230

230
230
230
230

$T02
19-JM-77
NO DAT A
TRI.#3
16-WL-77

PBOS
BS01
PBO2
TRI.#74
PBO1

TRI.#73
TRI.#75
TRI.#76
61-WL-74
TRI.#148

TR1.#149
198-WL-74
TRI.#81
65-WL-74
TRI.#157

TRL.#153
201-WL-74
TRI.#152
200-WL-74
TRI.#93

79-WL-74
TRI.#9%4

80-WL-74
81-WL-74

Anatysis or
Measurement

Gravity
Geochemical

Gravity
Geochemical

Gravity
Gravity
Gravity
Gravity
Gravity
Gravity
Gravity
Gravity?
Geochemical
Gravity

Gravity
Geochemical
Gravity
Geochemical
Gravity

Gravity
Geochemical
Gravity
Geochemical
Gravity

Geochemical
Gravity

Geochemical
Geochemical

Southcast Bear Lake Stratigraphic Section
(Plate [11) Sampfes

34-JM-77
35-JM-77

36-JM-77

37-JM-77
38-JM-77
39-)M-77

40-JM-77
41-JM-77
42-IM-77
43-|M-77

44-)M-77
45-§M-77
46-)M-77
47-4M-77

Office sample
Porosity and
permeability
Porosity and
permeability
Palcontology
Hydrocarbon
Porosity and
permeability
Paleontology
Hydrocarbon
Macrofossil
Macrofossil

Macrofossil
Macrofossil
Paleontology
Hydrocarbon
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Map No.

231
233
232
232
233

233
234
235
236
237

237A
238
239
239
240

240
241
242
242
243

243
244
244
245
246

247
248
249
250
251

251
251
252
253
254

254
255
255
256
256

257

258
259
259
260
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Sample or Analysis or Sampie or Aunalysis or
Station No. Measurement Map No.  Station No. Measurement
Random Sampling 261 NO DATA
. 262 TRi.%175 Gravity
TRI 97 Gravity 262 239-WL-74 Geochemical
84-WL-74 Geochemical .
R 262 240-WL-74 Geochemical
TR1.»36 Gravity 262 241-WL-74 Office sample
83-WL-74 Geochemical
TRL. 495 Gravity 262 242-WL-74 Density; magnetic
susceptibility
82-WL-74 Geochemical 262 243-WL-74 Office sample
NO DATA 263 TRI.#176 Gravity
PB30 Gravity 263 244-WL-74 Geochemical
BSO07 Gravity 264 TRI.#160 Gravity
TRI#72 Graviey 265 TRI.#177 Gravity
TRI.#126 Gravity 265 245-WL-74 Geochemical
SR13 Gravity 265 246-WL-74 Density
SR11 Gravity 265 247-WL-74 Magnetic
30-}M-77 Geochemical susceptibility
SR10 Gravity 265 248-WL-74 Office sample
29-’ M-77 Geochemical 266 TRI.#157 Gravity
PB11 Gravity 266 212-WL-74 Geochemical
SRO3 Gravity 266 142-WL-74 Office sample
20-JM-77 Geochemical 267 TRt.#133 Gravity?
SRO1 Gravity 267 153-WL-77 Porosity and
18-IM-77 Geochemical per‘mcablllty
SRO4 Gravity 267 154-WL-77 Density
21-)M-77 Geochemical 267 155-WL-77 Office sample
TR(.#127 Gravity 267 156-WL-77 Volcanic flow
PBO6 Gravity 268 NO DATA
PEO7 Gravit 269 62-WL-74 Macrofossil
PROS Crvity 270 TRI.#84 Gravity
PROS Gravity 270 69-WL-74 Geachemical
PBO4 Gravity 271 66-WL-74 Ofﬁqc sample
TRi.#138 Gravity 272 TRI.#85 Gravity .
272 TO-WL-74 Geochemical
162-WL-74 Geochemical .

) 272 TRI.#79 Gravity
163-WL-74 Geochemical 272 63-WL-74 Geochemical
NO DATA . 273 TRL.#89 Gravity
PBO3 Gravity 273 75-WL-74 Geochemical
TRL.#173 Gravity 274 TRI.#91 Gravity
237-WL-74 Geochemicat 275 TRS.£90 Gravity
160-WL-74 Rock sample 275 76-WL-74 Geochemical
161-WL-74 Geochemical 275 77-WL-74 Macrofossil
158-WL-76 Geochemical 276 TRI.486 Gravity
159-WL-74 Density; magnetic 276 71-WL-74 Geochemical

susceptibility 277 TRI.#88 Gravity
73-GB-77 Porosity and 277 74WL-74 Geochemical
permeability 278 TRI.#87 Gravity
74-GB-77 Paleontology 278 72-WL-74 Geochemical
TRI.#134 Gravity 279 TRI.#»80 Gravity
157-WL-74 Geaochemical
143-WL-74 Geochemical 280 TRI1.#83 Gravity
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Map No.

280
280
281
281

282
282
282
283
283

283
283

283
283
283

283
284
285
286
287

287
288
288
289
290

290
290

291
291
291

291
291

29
291

29
291

291

291
291
291

Sample or
Station Na.

67-WL-74
68-WL-74
TRI.#92
78-WL-74

TR1.#152
202-WL-74
203-Wt.-74
TR).#155
204-WL-74

205-WL-74
206-WL-74

207-WL-74
208-WL-74
209-WL-74

210-WL-74
B8S08
PB29
BS24
SR14
31-JM-77
SRO9
28-JM-77
PB12
SRO7
25-JM-77
26-{M-77

Analysis or
Measurement

Geochemical
Geochemical
Gravity

Geochemical

Gravity
Geochemical
Geochemical
Gravity
Geochemical

Geochemical

Density; magnetic

susceptibility
Office sample
Density
Density

Office sample
Gravity
Gravity
Gravity
Gravity
Geochemical
Gravity
Geochemical
Gravity
Gravity

Geochemical
Geochemical

Heren | and 11 Stratigraphic Sections
(Plates 1V and V) Samples

26-(P-77
27-4P-77
28-(P-77

29-1P-77
30-1P-77

31-1P-77
32-IP-77

33.[P-77
34.1P-77

35-1P-77

36-1P-77
37-1P-77
38-1P-77

Paleontology
Paleontology
Porosity and

permeability
Paleontology
Coal

Porosity and
permeability
Porosity and
permeability
Palcontology
Porosity and
pcrmeability
Porosity and
permeability

Palcontology

Hydrocarbon

Porosity and
permeability

Map No.

291

291

291
291
291

291
291

291

297
291
291
291

291
291

291

292
293
294

294
294

2935
295
295
296
296

296
297

297
297
297

297

297
298
299

Sample or

Station No,

39-1P-77

40-1P-77

41-19-77
424P-77
43-1p-77

441P-77
451P-77
46-19-77
47-1P-77
48P-77

49-19-77
50-1P-77

S1-1P-77
52-19-77

53-1P-77

Analysis or
Measurement

Porosity and
permeability
Paleontology

Palecontology
Hydrocarbon
Porosity and
permeability
Palcontology
Hydrocarbon

Porosity and
permeability
Palcontology
Coal
Palcontology
Hydracarbon

Porosity and
permcability

Porosily and
permeability

Porosity and
permeabijlity

Random Sampling

158-)B-77
157-1B-77
64-GB-77

65-GB-77
66-GB-77

TRI.#11
26-WL-74
27-WL-74
TRI.#29
TRI.#29
50-WL-74
58-GB-77

59-GB-77
60-GB-77

61-GB-77

62-GB-77

63-GB-77
28-WL-74
29-WL-74

Geochemical
Geochemical
Porosity and
permeability
Lithology
Porosity and
permeability

Gravity
Age date
Age dale
Gravity
Gravity

Geochemical
Porosity and
pcrmeability
Porosity and
permeability
Porisity and
permeability
Porosity and
permeability

Porosity and
permeability
Hydrocarbon
Geochemical
Geochemical

19
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Map No.

300

300
301
301
302
302

303
303

303
303
304

304
305
306
306
306

307
307
307
307

308

308
309
310
3N
I

311
312
312
313
314

315
315
316
316

316

317
318
318
319
320

320
321

321

Sample or
Station No.

164-WL-74

165-WL-74
TRE#174
238-WL-74
TRI.#140
166-WL-74

TRI.#166
255-WL-74

226-WL-74
227-WL-74
TRI.#141

167-WL-74
219-WL-74
216-WL-74
217-WL-74
218-WL-74

TRI,#158

213-WL-74
214-WL-74
215-WL-74

TRI.#102

115-WL-74
141-WL-74
138-WL-74
TRE.#146

194-WL-74

195-WL-74
135-WL-74
140-WL-74
151-WL-74
149-WL-74

TR1.#130
148-WL-74
TR1.#129
146-WL-74

147-WL-74

TRE#103
TRI.#128
145-WL-74
116-WL-74
TRI.#156

211-WL-74
77-5WH-11

77-SWH-12
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Analysis or
Measurement

Geochemicat

Geochemical
Gravity
Geochemical
Gravity
Geochemical

Gravity

Porasity and
permeability

Density

Office sample

Gravity

Geochemical
Office sample
Geochemical
Age dale
Magnetic
susceplibility

Gravity

Age date

Geochemical

Density; magnetic
susceplibility

Gravity

Geochemical
Geochemical
Geochemical
Gravity

Rock sample

Burned

Geochemical
Geochemical
Geaochemical
Geochemical

Density

Geochemical

Gravity

Density; magnetic
susceptibifity

Geochemical

Gravity
Gravity
Geochemical
Geochemical
Gravity

Geochemical
Density; magnetic
susceptibility

Paleontofogy

Map No.

322

322
322
322

322

322
322
322
322

322

322
322
322

322
322

323
324
324
325
325

326
327
328
329
329

330
330
331
331
332

333
333
334
335
335A

335A
335A
335A
336
336

Sample or
Station No.

Analysis or
Measurement

Waterfall Pt. Stratigraphic Section

(Plate V1) Samples

1.GB-77

2-GB-77
3-GB-77
4GB-77

5-GB-77
6-G8-77
7-GB-77
8-GB-77
9-GB-77

10-GB-77

11-GB-77
12-G8-77
13-GB-77

14-GB-77
15-GB-77

Porosity and
permeability
Lithology
Pajeontology
Porosity and
permeability
Paleontology

Hydrocarbon
Paleontology
Lithology
Porosity and
permeability
Hydrocarbon

Paleontology
Macrofossil
Porosity and
permeability
Hydrocarbon
Paleontology

Random Sampling

PB28
SR16
33.JM.77
SR15
32:JM-77

PB1S
TRIL.#30
PB4
SROS8
27-JM-77

SRO6
23-JM-77
SROS
22-JM-77
155-/M-77

156-§MB-77
156-18-77
153-48-77
154-18-77
M2WL-74

23-WL-74
24-WL-74
25-WL-74
133A-WL-74
133B-WL-74

Gravity
Gravity
Geochemical
Gravity
Geochemical

Gravity
Gravity

Gravity
Geochemical

Gravity
Geochemical
Gravity
Geochemical
Geochemical

Geochemical
Geochemical
Geochemical
Geochemical
Age date

Age date

Hydrocarbon
Rock sample
Geochemical
Geochemical
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Map No.

337
337
338
338
339

339
340
340
340
340

340
340
340
340
340

340
340
340
340
340

340
340
341
341
341

342
342
342
343
343
344
344
345
346
346

347
347
348
348
349

349
350
350
350
351

351
351
352
352
353

Sampie or
Station No.

TRI.#114
132-WL-74
TRL#111
127-WL-74
TRI.#112

128-WL-74
75-GB-77
16-GB-77
77-GB-77
78-GB-77

79-GB-77
80-GB-77
81-GB-77
82G8-77
83-G8-77
84-GB-77
85-GB-77
86-GB-77
87-GB-77
88-GB-77

89-GB-77
90-GB-77
TRIL.#113
130-WL-74
131-WL-74

TRI.# 145
192-WL-74
193-WL-74
TRI.#116
134-WL-74
TRI.#110

126-WL-74
30-Wi-74

TR #1317

135-WL-74

TRt.7
19-WL-74
136-WL-74
137-WL-74
31-WL-74

32-WL-74
34-WL-74
35-Wt-74
36-WL-74
TRE.#107

120-WL-74
121-WL-74
TRI.#108

122-WL-74
123.-WL-74

Analysis or
Measurement

Gravity
Geochemical
Gravity
Gceochemical
Gravity

Geochemical
Paleontology
Hydrocarbon
Paleontology
Hydrocarbon

Palcontology
Hydrocarbon
Paleontology
Hydrocarbon
Paleontology

Hydrocarbon
Paleontology
Hydrocarbon
Palcontology
Hydrocarbon

Paleontology
Hydrocarbon
Gravity

Geochemical
Geochemical

Gravity?

Age date
Burned
Gravity
Geochemical
Gravity
Geochemical
Geochemical
Gravity
Geochemical

Gravity
Density
Geochemical
Geochemical
Geochemical

Geochemical
Geochemical
Geochemical
Geochemical
Gravity

Geochemical
Geochemical
Gravity
Rock sample
Lithology

Map No.

353
353

354
354
355

355A
356
356
357
357

358
358
359
359
360

360
360
361
361
362

363
364
364
365
365

365
366
367
367
368

Sample or
Station No.

124-WL-74
125-WL-74

TRL#106
119-WL-74
33-W(.-74
18-Wt.-74
TRL#101
114-W/L-74
TRI.#165
224-WL-74

TRY.#162
220-WL-74
TR1.#163
221-WL-74
TRI1.:#164

222-WL-74
223-WL-74
TR).#167
228-WL-74
P827

PB16
TR). 426
45-W1_-74
PB13
TRIL.#9

21-Wi.-74
150-)B-77
TRI.#142
168-WL-74
152-§B-77

Analysis or
Measurement

Density
Magnctic

susceptibility
Gravity
Geochemical
Age date

Age date
Gravity
Geochemical
Gravity
Geochemical

Gravity
Geochemical
Gravity
Geochemical
Gravity

Geochemical
Geochemical
Gravity
Geochemical
Gravity

Gravity
Gravity
Geochemical
Gravity
Gravity

Geochemical
Geochemical
Gravity

Geochemical
Geochemical

Lefthand Bay-Balboa Bay Stratigraphic Section
{Plate VII) Sampies

369
369
369
369
369

369
369
369
369
369

369
369
369
369
369

16-G8B-77
17-G8-77
18-GB-77
18-GB-77
19-GB-77

20-GB-77
21-GB-77
22:GB-77
23-GB-77
24-GB-77

25-GB-77
26-GB-77
27-GB-77
28-GB-77
9-1P-77

Hydrocarbon
Palecontology
Hydrocarbon
Hydrocarbon
Paleontology

Lithology
Hydrocarbon
Paleontology
Lithology
Hydrocarbon

Paleontology
Hydrocarbon
Paleontology
Lithology

Paleontology
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Map No.

369
369
369
369
369

369
369
369
369
369

369

369
369
369
369

369
369
369
369
369

369
369

370
37
37N
37
372

372
373
373
374
374

375
376

377
377
377

377

377

377
377

Sample or
Station No.

10-1P-77
11-1P-77
12:(P-77
13:19-77
144977

15-1P-77
16-10-77
17-(P-77
18-18-77
19-1P-77

20-1P-77

21-1P-77
22-1P-77
23-1P-77
24-(P-77

25-1p-77
46-WL-74
47-WL-74
48-WL-74
49-WL-74

77-SWH-12A
77-SWH-13

TRI.#100
TRI.#105
117-WL-74
118-WL-74
TRI.#168

225-Wi-74
TR, #169
230-WL-74
TRI.#4
17-WL-74

PB26
PB17
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Analysis or
Measurement

Hydrocarbon
Paleontology
Paleontology
Hydracarbon
Hydrocarbon

Palcontology
Palcontology
Hydrocarbon
Paleonlology
Hydrocarbon

Porosity and
permcability
Paleontology
Hydrocarbon
Lithology
Paleontology

Hydrocarbon
Hydrocarban
Hydrocarbon
Hydrocarbon
Hydrocarbon

Macrofossil
Macrofossil

Gravity
Gravity
Geochemical
Geochemical
Gravity

Geochemical
Gravity
Geochemical
Grayity
Office samplc

Gravily
Gravity

Beaver Bay Stratigraphic Section
{Plate VIII} Samples

21-WL77
22-WL-77
23-WL-77

24-WL-77

25-WL-77

26-WL-77
27-WL-77

Paleoniology
Hydrocarbon
Porosity and
permeability
Porosity and
permeability
Paleontology

Macrofossil
Parosity and
permeabitity

Map No.

377
377
377

377
377
377
377
377

377
377

377
377
377

377

378
378
378
378
378

378

378
378
378
378

378
378
378
378
378

378
378

378
378
378

378
378
378
378
378

378
378
378
378
378

Sample or
Station No.

28-WL-77
29-WL-77
30-WL-77

31-WL-77
32-WL-77
33-WL-77
33A-WL-77
34-WL-77

35-WL-77
36-WL-77

37-WL-77
38-WL-77
39-WL-77

40-WL-77

85-WL-74
86-WL-74
87-WL-74
88-WL-74
89-WL-74

90-WL-74

91-WL-74
92-WL-74
91A-WL-74
92A-WL-74

93-WL-74
94-WL-74
95-WL-74
96-WL-74
97-WL-74

98-WL-74
99-WL-74

100-WL-74
101-WL-74
102-WL-74

103-WL-74
104-WL-74
105-WL-74
106-WL-74
107-WL-74

108-WL-74
109-WL-74
110-WL-74
111-WL-74
112-WL-74

Analysis or
Measurement

Paleontology

Hydrocarbon

Parosity and
permeability

Lithology

Paleantology
Hydrocarbon
Hydrocarbon
Palcontology

Hydrocarbon
Porosity and
permeability
Hydrocarbon
Paleontology
Hydrocarbon

Porosity and
permeability

Shaie

Sandstone

Sandstone

Shale

Coal

Porosity and
permeability

Paleonlology

Siltstone

Shale
?

Siltstone
Siltstone
Sandstone
Shale
Paleontology

Source
Porosity and
permeability
Sandstonc
Conglomerate
Geochemical

Source
Source
Macrofossit

?

Coal
Conglomerate
Shale
Paleontology
Sandstonc
Source
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Map No.  Swation No.

378
378
378
378

378

378
378

378

378
378

378

378
378
378

378

378
378
378
378
378

378
378

379
380
380
380
380

380
380

381
381

382
382
382
382
382

382

Sample or

Analysis or
Measurement

113-WL-74 Conglomerate
169-WL-74 Thin section
170-WL-74 Age date
171-WL-74 Magnctic
susceptibility
172-WL-74 Source
173-WL-74 Source
174-WL-74 Porosity and
permeability
175-WL-74 Density; magnetic
susceptibility
176-WL-74 Sandstone
177-WL-74 Conglomerate
178-WL-74 Porosity and
permeabitity
179-WL-74 Source
180-WL-74 Sandstone
181-WL-74 Conglomerate
clasts
182-WL-74 Source
183-WL-74 Sandstone
184-W|.-74 Macrofossil
185-WL-74 Source
186-WL-74 Lithology
187-WL-74 Lava
188-WL-74 Source
189-WL-74 Lithalogy
Random Sampling
TR1.#99 Gravity
67-GB-77 Paleantology
68-GB-77 Hydrocarbon
69-GB-77 Paleantology
70-GB-77 Hydrocarbon
71-GB-77 Porosity and
permeability
72G8-77 Porosity and
permeability
TRI.#144 Gravity
191-WL-74 Geochemical

Aliaksin Peninsufa Stratigraphic Section
(Plate X) Samples

41-WL-77
42-WL-77
43-WL-77
44-WL-77
45-WL-77

46-WL-77

Paleontology
Hydrocarbon
Paleontology
Pateontology
Paleontology

Porosity and
permeability

Map No.

382
382
382

382
382

383
384
384
384
384

384

384
385
386
387

388
389
390
390A
391

391A
391A
391A
391A
391A

391A
381A
391A
391A
391A

391A
391A
391A
331A
391A

391A
391A
391A
391A

391A

391A

Sample or Analysis or

Station No. Measurement
47-WL-77 Paleontology
48-WL-77 Paleontology
49-WL-77 Porosity and

permeability
S0-WL-77 Palcontology
51-WL-77 Lithology
Random Sampling
236-WL-74 Geochemical
TRI.#171 Gravity
231-WL-74 Geochemical
232-WL-74 Office sample
233-WL-74 Density
234-WL-74 Magnctic
susceptibility

235-WL.74 Office sample
20-WL-74 Office sample
PBI8 Gravity
PB19 Gravity
190-WL-74 Geochemical
PB22 Gravity
PB21 Gravity
PB20 Gravity
61-1P-77 Geochemical

White Bluff Stratigraphic Section
(Plate X1) Samples

52-WL-77 Paleontology
53-WL-77 Hydrocarbon
54-WL-77 Coal
55-WL.77 Paleontology
56-WL-77 Palynology
57-WL-77 Lithology
S8-WL-77 Paleontology
59-WL-77 Palynology
60-WL-74 Palcontology
61-WL-74 Hydrocarbon
62-WL-77 Coal
63-WL-77 Palynology
64-WL-77 Palcontology
65-WiL-77 Hydrocarbon
66-WL-77 Paleontology
67-WL-77 Hydrocarbon
68-WL.77 Paleontology
69-WL.77 Hydrocarbon
70-WL-77 Porosity and
perimeability
71-WL-77 Porosity and
permeability
72-WL-77 Lithology
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Sample or Analysis or Sample or Analysis or
Map No.  Station No. Measurement Map No.  Station No. Measurement
Random Sampling 416 16-)M-77 Geochemical
. 417 24-18-77 Geochemical
392 PB24 Gravity 418 FP11 Gravity
393 PB23 Gravity 419 FP10 Gravity
394 6O-(P-77 Geochemical 420 FPO9 Gravity
395 59-1P-77 Geochemical .
396 58.1P-77 Geochemical 420 AT-)B-77 Geochemical
) 420 77-SWH-01 Oriented basalt
397 57-1P-77 Geochemical
398 54-tP-77 Geochemical . ) _ )
199 56-19-77 Geochemical East Morzhavoi B)a<y Stgatlgraphlc Section
400 PR2S Gravity (Ptate XI1) Samples
401 55-1P-77 Geochemical 421 43-GB-77 Hydracarbon
421 44-GB-77 Paleontology
STEPOVAK QUADRANGLE (PLATE E) 421 45-GB-77 Hydrocarbon
421 46-GB-77 Paleontology
Random Sampling 421 47-GB-77 Macrofossi!
40 48-GB-77 Hydrocarbon
Sample or Analysis or 421 49-GB-77 Paleontology
Map No.  Station No. Measurement 421 50-)B-77 Paleontology
. 421 51-GB-77 Macrofossil
402 55-3M-77 Geochemical 421 52-GB-77 Porosity and
402 56-JM-77 Geochemical permeability
403 53-)M-77 Geochemical 4 §3.GB-77 M foss]
403 54-JM-77 Geochemical Pt o GBA77 Lf;f"ol 0ssi
404 104-)8-77 Geochemical 421 55.GB-77 Macrofossil
405 105-)B-77 Geochemical 421 56-GB-77 Porasity and
406 102-)B-77 Geochemical permeability
407 101-)B-77 Geochemical 471 57-GR-77 Lithology
408 99-)B-77 Geochemical
409 100-JB-77 Geochemical Random Sampling
410 48-1B-77 Geochemical .
10 40-)B-77 Geochemical ;‘3‘2’\ g_‘;%‘_gﬂ (G;Lii'ﬁi -
410 50-)M-77 Geochemical mica
410 51-)M-77 Lithology a2 787 Geochemical
410 S2M-77 Geochemical 422 7“/J-S;NH-1 A Ceachomical
PR Gooihamical 122 TISWH2A - Geocherica
413 102:)8-77 Geochemical 422 77-SWH-4A Geochenical
422 77-SWR-5A Geochemical
FALSE PASS QUADRANGLE (PLATE F) 43 EPO7 Gravity
. 423 A6-1B-77 Geochemical
Random Sampling 424 FP0O6 Gravity
. 424 A5-{B-77 Geochemical
Sample or Analysts or 424 77-SWH-01B Bulk rock
Map No.  Station No. Measurement 474 77-SWH-02 Bulk rock
414 UNO03 Gravity 424 77-SWH-03 Bulk rock
414 7-)M-77 Geochemical 424 77-SWH-04 Bulk rock
415 UN10 Gravity 424 77-SWH-05 Bulk rock
416 UN12 Gravity 424 77-SWH-06 Buik rock
416 25-)B-77 Geochemical 424 77-SWH-07 Bulk rock



TERTIARY FORMATIONS AND ASSOCIATED MESOZOIC ROCKS IN THE ALASKA PENINSULA AREA, ALASKA

Map No.  Station No.

424
425
425
426
426

427
427
428
428
429

430

431
431

431
431
431

431
431
431

431
431

431

431
431

431
431

431

431
431

431
431

431
431
431

Sample or

77-SWH-08
FPOS
A4-)B-77
UNO4
8-1M-77
FP19
9-§M-77
FP19
A10-)B-77
FP18

FP20

Analysis or
Measurement

Bulk rock
Gravity
Geochemical
Gravity
Geochemical

Gravity
Geochemical
Gravity
Geochemical
Gravity

Gravity

West Morzhovoi Bay Stratigraphic Section
(Ptate X111} Samples

14P-77
2-1P-77

3-1P-77
41P-77
5-1P-77

61P-77
7-10-77
8-1P-77

1.WL-74
2-WL-74
3-WL-74

4-WL-74
SWL-74

6-WL-74
7-WL-74
8-WL-74

9-WL-74
10-WL-74

11-WL-74
12-WL-74

13-WL-74
14-WL-74
15-WL-74

Porosity and
permeability
Porosily and
permeability
Paleontology
Macrofossil
Paleontology

Paleontology
Paleontology
Porosity and
permcability
Age date
Geochemical

Porosity and
permeability
Thin section
Porosity and
permeability
Office sample
Office sample

Porosity and
permeability
Age datc
Porosity and
permeability
Hydrocarbon
Porosity and
permeability

Age date
Age date
Lithology

Map No.

432
432
433
434
434

435
436
437
438
438

439
439
440
441
441

442
443
443

445

445
445
445

TABLE 18-SAMPLE OR STATION NUMBERS

Random Sampling

Sample or
Station No.

FP13
A8-)B-77
FP12
UNO6
10-)M-77

FP17
FP16
UNGO7
TR{.#48
57-WL-74

FP15
AS-)B-77
FP14
UNO8
11-JN-77
TRI.#51
TRI.#49
57A-WL-74
TRI.#50
UNO9

12:M-77
13-JM-77
14-M-77

Analysis or
Measurement

Gravity
Gceochemical
Gravity
Gravity
Geochemical

Gravity
Gravity
Gravity
Gravily
Geochemical

Gravity
Geochemical
Gravity
Gravity
Geochemical

Gravity?
Gravity
Density
Gravity
Gravity
Geochemical

Geochemical
Geochemical

TO MAP NUMBERS

SAMPLING BY |. A. MOREHOUSE

Sample No.

19)M-77
2JM-77
3-JM-77
4-JM-77
5-)M-77
6-§M-77
7.JM-77
8-JM-77
9-JM-77

10-)M-77

Random Sampling

Map No.

174
163
162
167
173

181
414
426
427
434



26

Sample No. Map No.
11-JM-77 441
12-JM-77 445
13-)M-77 445 Sample No.
14-JM-77 445
15-)M-77 187 1-WL-77
16-]M-77 416 ZWL-77
17-JM-77 None 3'%'[‘77
18-IM-77 243 AWL-77
19-JM-77 211
20-M-77 242
21-IM-77 244
22-JM-77 33 > WL77
23-JM-77 330 Nl
24377 330 7-WL-77
25-)M-77 290 gwt;;
26-JM-77 290
27 IMAT 329 10-WL-77
11-WL-77
12:WL-77
13-WL-77
14-WL-77
15-WL-77
16-WL-77
S. E. Bear Lake Stratigraphic Section 17-WL—_7,7
(Ptate 111) Samples 18-WL-77
35.JM.77 230 19-WL-77
36-)M-77 230 20-WL-77
37-)M-77 230
38-)M-77 230
39-|M-77 230
40-JM-77 230 S
41-JM-77 230 ZB'WLI:J;
42:)M-77 230 AW ';7
43-JM-77 230 > 'WL‘
44-|M-77 230 SWL-77
45-JM-77 230 Al
46-JM-77 230 e
47-fM-77 230 WL
29-WL-77
30-WL-77
‘ 31-WL-77
Random Sampfing 32-WL-77
48-1M-77 410 AL
49-JM-77 410 34-WL-77
50-]M-77 410
52-1M-77 410 36-WL-77
53-{M-77 403 e
54-JM-77 403 39-WL-77
55-JM-77 402
56-1M-77 402 40-WL-77
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SAMPLING BY W.M. LYLE

Random Sampling
Map No.

179
178
177
None

Black Lake Stratigraphic Section
(Ptate 1) Sampies

43
43
43
43
43

43
43
43
43
43

43
43
43
43
43

43

Beaver Bay Stratigraphic Section
(Plate VHI) Samples

377
377
377
377
377

377
377
377
377
377

377
377
377
377
377

377
377
377
377
377

377
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Sample No. Map No. Sample No. Map No.
Aliaksin Peninsula Stratigraphic Section 82-WL-77 205
(Plate X) Samples 83-WL-77 205
84-WL-77 205
A42-WL-77 382 85-WL-77 205
ﬁ»wvt;; ggg 86-WL-77 205
45:WL:77 382 87-WL-77 205
46-WL-77 382 88-WL-77 205
89-WL-77 205
47-WL-77 382 90-WL-77 205
48-WL-77 382 91-WL-77 205
49-WL-77 382
50-WL-77 382 I2WL-71 205
51.WL-77 382 93-WL-77 205
94-WL-77 205
9S-WL-77 205
White Bluff Stratigraphic Section 96-WL-77 205
(Pfate X1) Samples 97-WL-77 205
§2.WL-77 391 98-WL-77 205
53-WL-77 397 99-WL-77 205
54-WL-77 391 100-WL-77 205
55-WL-77 191 101-WL-77 205
56-WL-77 39 102-WL-77 205
57-WL-77 391 103-WL-77 205
58-WL-77 391 103A-WL-77 205
59-WL-77 391 104-WL-77 205
60-WL-77 191 105-WL-77 205
61-WL-77 391
62-WL-77 391
63-WL-77 397
64-WL-77 391
22;&{:3; gg} SAMPLING BY {. G. BOLM
67-WL-77 391
68-WL-77 391 Random Sampling
69-WL-77 391
70-WL-77 391 Samiple No. Map No.
71-WL-
1WL77 391 A1-JB-77 193
72-WL-77 391 A2-)8-77 194
A3-|B-77 195
Mitky River Stratigraphic Section A4-)8-77 425
(Plate 11) Samples AS-)B-77 424
72A-WL-77 205 A6-)B-717 423
73-WL-77 205 A7-)8-77 420
74-WL-77 205 A8-1B-77 432
75-WL-77 205 A9-1B-77 439
76-WL-77 205 A10-IB-77 428
77-WL-77 205 6-JB-77 422
18-WL-77 205 7-}B-77 422
79-WL-77 208 9-]B-77 422
80-Wi.-77 205 24-jB-77 417

81-WL-77 205 25-)B-77 416
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Sample No. Map No. Sample No. Map No.
29.JB-77 40 77-SWH-04A 422
30-]B-77 39 77-SWH-05A 422
31-)8-77 38 77-SWH-01 420
32-)8-77 23 77-SWH-018 420
33-4B-77 26 77-SWH-02 424
34-JB-77 27 77-SWH-03 424
35.)B-77 27 77-SWH-04 424
36-1B-77 22 77-SWH-05 424
37-)B-77 2 ; 77-SWH-06 424
38-)B-77 [ 77-SWH-07 424
39.JB-77 15 77-SWH-08 424
40-)B-77 16 77-SWH-09 424
41-18-77 17 77-SWH-11 321
42-)B-77 18 77-5WH-12 321
43-)B-77 19 77-SWH-12A 369
44-)B-77 20 77-SWH-13 369
45.)B-77 30 77-SWH-14 59
46-)B-77 31
47877 32
48-)B-77 35
49-}B-77 52 SAMPLING BY J. G. BOLM
98-§B-77 411
?3_0;?37;’7 :gg Waterfall Point Stratigraphic Section
JB- Plate VI) Sampl
101-)8-77 407 (Plate V1) Samples
102-JB-77 406 Sample No. Map No.
103-/8-77 413
104-)8-77 404 ;:gg:;; gg%
105-}8-77 405 BT 322
106-§B-77 412 roBaT 399
150-JB-77 366 4-GB-77 322
151-)B-77 366 5cR.77 199
152-B-77 368
6-GB-77 322
153-|B-77 334 e 23
154-|B-77 335 8.CBTT o
155-]8-77 332 9-GB-77 322
156-1B-77 333 10-G8-77 322
157-)B-77 293 11.-GB-77 322
158-J8-77 »2 12-GB-77 322
13-GB-77 322
14-GB-77 322
SAMPLING BY STEVE HACKETT 15G8-77 322
Balboa Bay Stratigraphic Section
Random Sampling (Plate V1) Samples
Sample No. Map No. 16-GB-77 369
17-GB-77 369
77-SWH-01A 422 18-GB-77 369
77-SWH-02A 422 19-GB-77 369

77-SWH-03A 422 20-G8-77 369
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Sampte No. Map No. Sampie No. Map No.
21-GB-77 369 63-GB-77 297
22-GB-77 369 64-GB-77 294
23-GB-77 369 65-GB-77 294
24-GB-77 369 66-GB-77 294
25-GB-77 369 67-GB-77 380
26-GB-77 369 68-GB-77 380
27-GB-77 369 69-GB-77 380
28-GB-77 369 70-GB-77 380
71-GB-77 380
Milky River Stratigraphic Section 72-GB-77 380
(Plate 11) Samples 73-GB-77 257
29.GB-77 205 74-GB-77 258
30.GB-77 205 75-G8-77 340
32-GB-77 205 77-GB-77 340
33-GB-77 205 78-GB-77 340
38-GB-77 205 83-GB-77 340
39.GB-77 205 84-GB-77 340
40-GR-77 205 85-GB-77 340
41-GB-77 205 86-GB-77 340
42-GB-77 205 87-GB-77 340
88-GB-77 340
East Morzhovoi Bay Stratigraphic Section 89-GB-77 340
(Plate X11) Samples 90-GB-77 340
43-GB-77 421
44-GB-77 421
45-GB-77 421
46-GB-77 421
47-GB-77 421
48-GB-77 421
49-GB-77 421
50-GB-77 471
.P .
$1-GB-77 491 SAMPLING BY IRVEN F. PALMER, |R
52-GB-77 421
$3.GB-77 421 West Morzhovoi Stratigraphic Section
54.GB-77 421 (Piate Xl I) Samples
55-GB-77 421
56-GRB-77 421 Sample No. Map No.
57-GB-77 421 1APT7 431
_ 2-1P-77 431
Random Sampling 3.4p-77 431
4-(P-77 431
58-GB-77 297
59.GB-77 297 SAPTT 431
60-GB-77 297 6-1P-77 431
61-GB-77 297 7-\P-77 431

62-GB-77 297 8-1P-77 431
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Sampie No. Map No. Sample No. Map No.
Lefthand Bay-Baiboa Bay Stratigraphic Section 54-1P-77 398
(Ptate VII) Samples 55-1P-77 401
56-1P-77 399
9-1P-77 369 57-1P-77 397
10-1P-77 369 58-1P-77 396
vl 260 59.1p-77 395
13-1P-77 369 60-1P-77 394
61-1P-77 390
14-1P-77 369 62-P-77 5
15-1P-77 369 63.1p.77 5
17477 260 64.1p-77 2
18-P-77 369 65-1P-77 !
66-1P-77 1
19-4P-77 369 67-1P-77 1
20-1P-77 369
21-1P-77 369
22-{P-77 369
23:1P-77 369
24-1P-77 369
25-1P-77 369 SAMPLING BY W. M. LYLE

Heren | and Il Stratigraphic Sections

(Plates IV and V) Samples West Morzhovoi Bay Stratigraphic Section

26-1p-77 291 (Plate X111) Sampies
27-18-77 291
28-(P-77 291 Sample No. Map No.
29-1P-77 29
30-4P-77 291 1-WL-74 431
2WL-74 431
31-10-77 291 3-WL-74 431
32-1P-77 291 4-WiL-74 431
33-1P-77 291 5.WL-74 431
3oy 21 CwL-74 a1
36-1P-77 291 8-WL-74 431
37-1P-77 291 9.WL-74 431
38-1P-77 291 10-WL-74 431
-1P- 291
el b4 11-WL-74 431
12-WL-74 431
41AP-77 291 13-WL-74 431
42-1P.77 291 14-WL-74 431
43.4P.77 291 15-Wi-74 431
ppTss o 16:WL-74 188A
17-WL-74 374
46-19-77 291 18-WL-74 355A
47-1p-77 291 19-WL-74 347
48-1P-77 291 20-WL-74 385
49-1p-77 291
21-WL-74 365
50-1P-77 21 22WL-74 335A
51-tP-77 291 23-WL-74 335A
52-1P-77 291 24-WL-74 335A

53-1P-77 291 25-WL-74 335A
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Sample No. Map No. Sample No. Map No,
26-WL-74 295 63-WL-74 272
27-WL-74 295 64-WL-74 279
28-WL-74 298 65-WL-74 224
29-WL-74 299 66-WL-74 271
30-WL-74 345 67-WL-74 280
31-WL-74 349 68-WL-74 280
32-WL-74 349 69-WL-74 270
33-WL-74 355 70-WL-74 272
34-WL-74 350 71-WL-74 276
35-wL-74 350 72-WL-74 278
36-WL-74 350 73-WL-74 278
37-WL-74 176 74-WL-74 277
38-WL-74 196 75-WL-74 273
39-WL-74 197 76-WL-74 275
40-WL-74 197 77-WL-74 275
41-WL-74 198 78-WL-74 281
42-WL-74 155 79-WL-74 228
43-WL-74 158 80-WL-74 229
44 WL -74 156 81-WL-74 229
45-WL-74 364 82-WL-74 233
83-WL-74 232
84-WL-74 231

Beaver Bay East Stratigraphic Section
Baiboa Bay Stratigraphic Section {Plate 1X) Samples
(Piate VI1} Samples

85-WL-74 378
46-WL-74 369 B6-WL-74 378
47-WL-74 369 87-WL-74 378
48-WL-74 369 88-WL-74 378
49-WL-74 369 89-WL-74 378
90-WL-74 378

, 91 A-WL-74 378

Random Sampling 92.WL-74 378

Sample No. Map No. ggAWVIYI;Z‘t g;g
50-WL-74 296 94.WL-74 378
S1-WL-74 160 95.WL-74 378
52-WL-74 159 96-WL-74 378
53-WL-74 191 97-WL-74 378
54.WL-74 192 98-WL-74 378
55-WL-74 189 99-WL-74 378
56-WL-74 438 100-WL-74 378
57-WL-74 438 101-WL-74 378
STA-WL-74 443 102-WL-74 378
S8-WL-74 124 103-WL-74 378
59.-WL-74 117 104-WiL-74 378
60-WL-74 111 105-WL-74 378
60A-WL-74 112 106-WL-74 378
61-WL-74 221 107-WL-74 378

62-WL-74 269 108-WL-74 378
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Sampte No. Map No. Sample No. Map No.
109-WL-74 378 156-WL-74 267
110-WL-74 378 157-WL-74 259
111-WL-74 378 158-WL-74 256
112-WL-74 378 159.WL-74 256
113-WL-74 378 160-WL-74 255
161-WL-74 255
Random Sampling 162-WL-74 251
114.WL-74 356 163-WL-74 21
164-WL-74 300
115-WL-74 308
165-WL-74 300
116-WL-74 319
166-WL-74 302
17WL-74 I 167-WL-74 304
118-WL-74 371 Wik
119-Wi.-74 354 168-WL-74 367
120 WL-74 351
]lg;\xt;;‘ gg; Beaver Bay East Stratigraphic Section
WL P S
193 WL74 353 (Piate 1X) Samples
124-WL-74 353 169-WL-74 378
125-WL-74 353 170-WL-74 378
126-WL-74 344 171-WL.74 378
127-WL-74 338 172-WL-74 378
128-WL-74 339 173-WL-74 378
129-WL-74 339 174-WL-74 378
130-WL-74 341 175-WL-74 378
131-WL-74 341 176-WL-74 378
132-WL-74 337 177-WL-74 378
133-WL-74 336 178-WL-74 378
133B-WL-74 336 179-WL-74 378
) 180-WL-74 378
134WL-74 343
181-WL-74 378
135-WL-74 346
) 182-WL-74 378
136-WL-74 348 183WL.74 3
137-WL-74 348 Wi 8
138-WL.74 310 184 WL-74 378
185-WL-74 378
139-WL-74 312
186-WL-74 378
140-WL-74 312
187-WL-74 378
141-WL-74 309 188WL.74 o8
142.WL-74 266 WL 3
144.WL-74 110 _
]45'WL"74 31 8 Raﬂdom Sampllng
146-WL-74 316 190-WL-74 378
147-WL-74 316 191-WL-74 381
148-WL-74 315 192-WL-74 342
149-WL-74 314 193-WL-74 342
150-WL-74 314 194.W1.-74 311
151-WL-74 313 195-WL-74 311
152-WL-74 313 197-WL-74 29
153-WL-74 267 198-WL-74 223
154 WL-74 267 199-WL.74 204

155-WL-74 267 200-WL-74 227
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Sample No.

201-WL-74
202-WL-74
203-WL-74
204-WL.-74
205-WL-74

206-WL-74
207-Wi-74
208-WL-74
209-WL-74
210-WL-74

211-WL-74
212-WL-74
213-WL-74
214-WL-74
215-WL-74

216-WL-74
217-WL-74
218-WL-74
219-WL-74
220-WL-74

221-WL-74
222-WL-74
223-WL-74
224-WL-74
225-WL-74

226-WL-74
227-WL--74
228-WL-74
229-WL-74
230-WL-74

231-WL-74
232-WL-74
233-WL-74
234-WL-74
235-WL-74

236-WL-74
237-WL-74
238-WL-74
239-WL-74
240-WL-74

241-WL-74
242-WL-74
243-WL-74
244-WL-74
245-WL-74

246-WL-74
247-WL-74
248-WL-74
248-WL-74
243-WL-74

Map No.

226
282
282
283
283

283
283
283
283
283

320
266
207
207
307

206
206
306
305
258

359
360
360
357
303

303
303
361
373
373

384
384
384
384
384

383
254
301
262
262

262
262
262
263
265

265
265
265
95
99

Sample No.

250-WL-74
251-WL-74
252-WL-74
253-WL-74
254-WL-74

255-WL-74
256-WL-74
257-WL-74
258-WL-74
259-WL-74

260-WL-74
261-WL-74
262-WL-74
263-WL-74
264-WL-74

265-WL-74
266-WL-74
267-WL-74
268-WL-74
269-WL-74

270-WL-74
271-WL-74
272-WL-74
273-WL-74
274-WL-74
275-WL-74
276-WL-74
277-WL-74
278-WL-74
279-WL-74

280-Wt-74
281-WL-74
282-WL-74
283-WiL-74
284-Wi-74

285-WL-74
286-WL-74
287-WL-74
288-WL-74
289-WL-74

290-WL-74
291-WL-74
292-WL-74
293-WL-74
294-WL-74

295-WL-74
296-WL-74
297-WL-74
298-WL-74
299-WL-74

Map No.

99
100
100
100
100

101
101
102
102

73

73

73
56
56

56

56
45
57

57
57
57
53
54

52
66
67

85

87
86
86
41
41

69

71
7
7

n
7
70
70
70

70
70

70
70
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Sampfie No. Map No. Sample No. Map No.
300-WL-74 70 338-Wti.-74 102L
301-WL-74 88 339-WL-74 102L
302-WL-74 88 340-WL-74 102L
303-WL-74 88 341-WL-74 1020
304-WL-74 89 342.WL-74 102L
305-WL-74 89 343-WL-74 1020
306-WL-74 89 344-WL.-74 102L
307-WL-74 90 345-WL-74 None
308-WL-74 90 350-WL-74 102t
309-WL-74 90 351-WL-74 1021
310-WL-74 90 352-WL-74 1024
311-WL-74 91 353-WL-74 1021
312-WL-74 91 354-WL-74 1021
313-WL-74 91 355-WL-74 102
314-WL-74 75 356-WL-74 102]
Wl 357-WL-74 102}
e ;
314.3-WL-74 75 359-WL-74 102D
314.6-WL-74 75 361-WL-74 102F
314.7WL-74 76 362.WL-74 102M
314.8-WL-74 76 363-WL-74 102M
314.9-WL-74 76 364-WL-74 102M
314.10-WL-74 76 365-WL-74 102M
366-WL-74 102M
314.11-WL-74 76
314.12-WL-74 74
314,13-WL-74 74
315-WL-74 50 TABLE 1C-GRAVITY STATION NUMBERS
316-WL-74 55 TO MAP NUMBERS
317-WL-74 72 or 43
318-WL-74 44
319-Wi-74 1024 TABLE 1C-GRAVITY STATION NUMBERS
320-WL-74 1028 TO MAP NUMBERS
321-WL-74 102C
322-WL-74 102C
323-WL-74 102C FALSE PASS TRAVERSE
324-WL-74 102C
325-WL-74 102C
326-WL-74 102C Gravity
3927.WL-74 102K Station No. Map No.
328-WL-74 102K FPO1 175
329-WL-74 102K FPO2 193
330-WL-74 102G FPO3 194
331-WL-74 102H FP04 195
332.WL-74 102H FPOS 425
333-WL-74 102L P06 424
334WL-74 102L FPO7 423
335-WL-74 102L FPO8 421A
336-Wi-74 102L P09 420

337-WL-74 1026 FP10 419
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Gravity Gravity
Station No. Map No. Station No. Map No.
FP11 418 UNO3 414
FP12 433 UNO4 426
FP13 432 UNOS 427
FP14 440
NO6 434
FP15 439 8N07 437
FP16 436 UNO8 44
FPi7 435 UNO09 445
FP18 429 UN10 415
FP19 428
UNT1 187
FP20 430 UN12 416
UN13 179
IZEMBEK TRAVERSE UNT4 178
UNTS 177
Gravity E
Station No. Map No. PAVLOV BAY TRAVERSE
1201 174 :
1202 173 gtr:t\f:)t: No. Map No.
1203 172
1204 169 PBO1 218
1705 163 PBO2 216
1206 161 803 253
1Z07 162 PBO4 250
1208 164 PBOS 214
1Z09 165 PBOG 246
tZ10 166 PBO7 247
1z11 168 PBO8 249
12 151 PBO? 248
113 149 PB10 200
1214 147 PB11 241
1215 146 P812 289
PB13 365
1216 145
1217 148 PB14 328
1718 150 PB15 326
(Z19 143 PB16 363
1220 142 PB17 376
iz21 141 PB18 386
1222 140 PB19 387
1223 139 £820 390A
1224 138 PB21 390
PB22 389
PB23 393
PB24 392
UNIMAK TRAVERSE PB25 400
PB26 375
Gravity PB27 362
Station No. Map No. PB828 323
PB29 285
UNO1 180 PB30 235

UNO2 181 PB31 207



GEOLOGIC REPORT 62

MUDDY RIVER TRAVERSE BERING SEA TRAVERSE
Gravity Gravity
Station No. Map No. Station No. Map No.
MRO1 203A BSO1 215
MRO?2 92 BS02 203
MRO3 58 BS03 202
MRO04 78 BS04 201
MROS 59 BSOS 199
MRO6 46 BS06 206
MRO7 47 8507 236
MROS8 48 BSO8 284
MR0O9 49 BSC9 103
MR10 61 BS10 105
MR11 63 BS11 106
MR 12 64 BS12 107
MR13 82 8513 108
MR 14 83 8514 109
MR15 84 BS1S 114
MR16 97 BS16 116
BS17 120
BS18 153
BS15 154
BS20 125
BS21 118
BS22 126
BS23 113
8524 286

SAPSUK RIVER TRAVERSE

PORT HEIDEN TRAVERSE

Gravity
Station No. Map No.

Gravity
SRO1 243 \
SR02 1 Station No. Map No.
SRO3 24?2 PHO1 33
SR04 244 PHO?2 34
SRG5 331 PHO3 21
SRO6 330 PHO4 22
SRO7 290 PHOS 23
SRO8 329 PHO6 9
SR0O9 288 PHO7 10
SR10 240 PHO8 11

PHOS 7
SR11 239 PH10 6
SR12 209

PHI11
SR13 238 PH12 "
SR14 287 PH13 8
SR15 325 PH14 36
SR16 324 PH16 96
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TABLE iD—TRIANGLE NUMBERS TO

MAP NUMBERS

1974 TRIANGLE SECTIONS

Triangle No.

DWW IS LA WN =

—_ -
[ S

N — —m =4 -
(=R~ e REN e

NN RN NN
“hndwrn —

W NI DN RO D
O W oo~ N

www ww
v wn —

W W wwWw
Nelie SN N

F&E8LS

Map No.

170
431
213
374

98

355A
347
385
365
335A

295
298
299
431
349

349
355
350
133
176

196
197
198
155
156

364
269
None
296
296

?

160
159
191
192

190
189
189
188
186

182
183
184
185
157

Triangte No.

45
46
45
46
47

48
49
50
51
52

53
54
55
56
57

58
59
60
61
62

63
64
65
66
67

68
69
70
n
72

73
74
75
76
77

78
79
80
81
82

83
84
85
86
87

88
89
90
91
92

Map No.

158
136
135
136
135

438
443
444
442
144

137
134
130
129
128

122
121
119
115
123

132
152A
152
131
124

117
111
12
104
237

219
217
220
221
268

269
272
279
224
271

280
270
272
276
278

277
273
275
274
281

37
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Triangle No.

93
94
95
86
97

98

99
100
101
102

103
104
105
106
107

108
109
110
1
112

113
114
11s
116
117

118
119
120
121
122

123
124
125
126
127

128
129
130
131
132

133
134
135
136
137

138
139
140
141
142
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Map No.

228
229
233
232
231

278
379
370
356
208

317
319
37
354
351

352
353
344
338
339

341
337
336
343
346

348
310
312
309
266

260
110
210
237A
245

318
316
315
314
313

267
259
256
255
252

251
300
302
304
367

Triangle No.

143
144
145
146
147

148
149
150
151
152

153
154
155
156
157

158
159
160
161
162

163
164
165
166
167

168
169
170
1
172

173
174
175
176
177

178
179
180
181
182

183
184
185
186
187

188
189
190
191
192

Map No.

388
381
342
311

93

222
223
204
225
227

226
282
283
320
266

307
306
264
305
358

359
360
357
303
361

372
373
384
384
383

254
301
262
263
265

59
79
80
81
94

77
95
99
100
101

102
37
73
56
45
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Triangle No. Map No. Triangle No. Map No.
193 57 244 102E
194 53 245 1021
195 54 246 102M
196 52
197 41
198 66
199 67
200 58
201 85
202 87
203 86
204 72
205 42
206 69
207 43
208 71
209 70
210 25
21 24
212 13
213 12
214 88
215 89
216 90
217 91
218 75
219 75
220 76
221 76
222 74
223 50
224 51
225 55
226 720r 43
227 44
228 102A
229 102B
230 102C
231 102C
232 102C
234 102K
235 102G
236 102H
237 102L
238 102L
239 1021
240 1024
241 1021
242 102}

243 102D



40 GEOLOGIC REPORT 62

TABLE 2—THICKNESS OF STRATIGRAPHIC SECTIONS
AND THICKNESS AND PERCENTAGE OF SANDSTONE

Total Number k
Age and Thickness Percent of Discrete Sandstone
Swratigraphic Section in feet Sandstone Sands thickness—meters
0-15 15-30 >30

PLIOCENE-MIOCENE
East Marzhovoi Bay 455 45% 34 34 0 0
West Marzhovoi Bay 1,221 92% 29 26 2 1
MIOCENE
Aliaksin Peninsula 499 100% 12 8 3 1
Southeast Bear Lake 1,175 96% 31 22 7 2
Black Lake 2,152 61% 34 27 2 5
Milky River 2,658 89% 72 57 14 1
Whitc Bluff 948 38% 19 18 1 0
OLIGOCENE—EOQCENE
Beaver Bay 1,936 61% 44 44 0 0
Beaver Bay Last* 2,798 25% Unknown ? 4 1
Lelthand Bay—Balboa Bay 1,668 .78% 4 4 0 0
Walterfall Point* 378 53% Unknown All 0 0
EOCENE(?) OR PALEOCENE(?)
Heren | 146 66% 6 6 0 0
Heren |1 172 43% 13 13 0 ¢

Average percent 62.8%

Tolals 16,206 298 240 29 10

*Not all the sands in this seclion were measured; thus percentage of sandstone is estimated.
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TABLE 3--POROSITY AND PERMEABILITY ANALYSES
(Analyses by Chemical and Geological Laboratorics of Alaska, fnc.)

Effective Porosity Permeability
Sample Number % (mD)
Waterfall Point: Stepovak Formation®
2-GB-77 1.7 0.04
4-GB-77 4.] 0.60
9-GB-77 3.0 0.04
13-GB-77 121 0.06
Mitky River: Bear Lake Formation
29-GB-77 10.1 0.312
30-GB-77 6.4 2.61
39.GB-77 4.0 1.83
95.-WL-77 17.7 53.00
84-WL-77 17.5 0.86
93-WL-77 unconsolidated sand
AT2-WL-77 12.8 0.26
76-WL-77 16.8 0.05
77-WL-77 17.6 72.00
78-WL-77 4.5 10.00
90-WL-77 unconsolidated sand
East Morzhovoi Bay: Tachilni Formation
52-GB-77 20.1 2.00
56-GB-77 11.6 2.42
Guil Point on Herendeen Bay: Chignik Formation
58-GB-77 8.7 0.21
59-GB-77 7.8 0.21
60-GB-77 5.7 0.10
61-GB-77 7.1 0.09
Bold Bluff Point on Herendeen Bay: Naknek Formation
64-GB-77 6.9 0.02
66-GB-77 6.8 0.33
Talstoi Formation2 NE, Sec, 6, T. 54 S., R. 76 W.
71-GB-77 1.6 0.09
72-GB-77 2.4 0.02
Gas Rocks {see Jocation map)
73-GB-77 2.8 0.11
West Morzhovoi Bay: Tachiini Formation
1-4P-77 15.1 2.87
2-1P-77 13,6 1.47
8-1P-77 6.2 5.00

aBurk (1965)
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Effective Porosity Permeability

Sample Number % (mD)
Lefthand Bay: Stepovak Formation®

20-(P-77 1.7 0.02
Heren |: Tolstoi Formation?

28-1P-77 11.2 0.82

31-1P.77 11.5 0.42

32-1P-77 8.5 0.23

34-1P-77 7.5 0.43

35-1p-77 11.8 0.23
Heren 11: Unnamed formation

38-1P-77 0.3 0.23

39-1P-77 11.0 0.48

43.4P-77 7.8 0.1

46-1p-77 3.8 0.06

51-1P-77 4.5 0.08

52-1P-77 59 0.78

53-iP-77 11.7 8.50
Mother Goose Area: Cretaceous

64-1P-77 1.7 0.01
Mother Goose Area: Tertiary

67-1P-77 6.8 0.02
White Bloff: Bear Lake Formation

71-WL-77 4.2 0.06
Beaver Bay: Stepovak Formation?

33.-WL.77 19.6 960.00

24-WL-77 16.3 3.79

23-WL-77 15.0 0.07

40-WL-77 15.3 0.03

30-wWL-77 1.7 0.05
Black Lake: Bear Lake Formation

18-WL-77 5.6 0.21

12-WL-77 12.5 0.18

14-WL-77 8.7 0.06

20-WL-77 2.4 2.28
Aliaksin Peninsufa: Bear Lake Formation

46-WL-77 unconsolidated sand

49-WL-77 16.0 10

S. E. Bear Lake: Bear Lake Formation
36-)M-77 6.6 1.04

ABurk (1965)
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TABLE 4--ORGANIC GEOCHEMICAL DATA

{Analyses by Geochemn Laboratories, Inc., Houston, Texas)

Organic Carbon Cy 5+ Extract

Sample Content Kerogen Total Asphaltenes
Number (Weight Percent) Type? TAIP {ppm) (ppm)
06-GB-77 0.42 (0.44) H;W;Am 2 t02 179 106
10-GB-77 0.33 H;C:Am-W 2 o2+ 148 97
14-GB-77 0.26 H;W;Am-C 2+103 483 380
16-GB-77 0.58 H;Am;W(C) 2- to2 272 81
18-GB-77 0.42 Am:H;C 2- to2 276 91
21-GB-77 0.43 {0.46) H;W-C;Am 2-to2 266 76
24-GB-77 0.62 Am-H;-;C J+to2 382 98
26-GB-77 0.25 H,W:.C 2 to2+ 103 74
33-GB-77 0.37 H;Am;W-C 2- to 2 124 61
35.GB-77 0.53 (0.56) H;Am; 1+ 102 172 98
37.GB-77 0.67 HW:Am-C 1 101+ 152 96
40-GB-77 0,96 Hi:Am-C 1 wlt 273 152
43-GB-77 0.35 H,C;W 2-to?2 457 142
45-GB-77 0.69 H;W;C 2- w02 520 208
48-GB-77 0,28 {0.30) H:AmW 2- 102 298 152
63-GB-77 0.82 H;Am;W 2- to?2 246 11
68-GB-77 0.18 Am;H;WC 2 102+ 131 67
70-GB-77 1.24 Am;H;- 2 to2+ 200 88
76-GB-77 0.72 W-C;Am-H;- 3- 103 89 71
78-GB-77 0.79 (0.78) H-C;W;Am 3 to3+ 55 38
80-GB-77 0.60 W-C;H;Am 3 to3+ 73 43
82-GB-77 0.69 H-C;W ;- 3 to3+ 95 66
84-GB-77 0.69 H-C,W;- 3 to3+ 37 30
86-GB-77 0.62 W-C;H;Am 3 o3+ 88 S5
88-GB-77 0.71 (0.68) W-C;H;Am 3 103+ 85 52
90-GB-77 0.80 W-C;H;Am 3- 103 83 47

8-WL-77 0.15 H,C;Am 2- t02? 185 55
11-WL-77 0.14 H;C;Am 22 464 107
22-WL-77 1.23 H;Am;W 2- to2 266 123
26-WL-77 0.87 (0.86) H;W;Am 2 to2+ 189 62
29-WL-77 1.17 H:Am;W 2 to2+ 176 76
33A-WL-77 1.9 H;Am:W-C 2103 107 60
35-WL-77 .94 H;,CAm-W 2 to2+ 462 149
38-WL-77 .10 H;Am-W,;C 2 to2+ 398 83
39-WL-77 3.94 (3.91) H;Am;W 2 to2+ 939 251
42-WL-77 0.39 H,W-C;Am 2-to?2 1947 1788
43.WL-77 0.18 HW;Am 2 102 967 896

a. Kerogen key (in order listed): Predominant—60 1o 100%; Secondary--20 to 40%; Trace—1 to 20%.
Al = Algal, Am = Amorphous-Sapropel, B = Herbaccous-Spore/Cuticle, W = Woody, C = Coaly, U = Unidentificd Material.

b. Scale from 1 = unaltered to 4 = severely altered; underlined pumber indicates dominant rank of alteration.
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Sample Content Kerogen Total Asphaltenes
Number (Weight Percent) Type? TAL® {ppm) (ppm)
53-WL-77 8.73 H;Am;W 1 tol+ 2984 1215
61-WL-77 3.22 H;W,C 1+ 10 2- 1372 1146
65-WL-77 1.21 (1.22) HW;Am 2 t02 372 200
67-WL-77 0.69 H;Am;C 2-t02 266 143
69-WL-77 0.14 H,C;Am 2- 102 98 54
74-WL-77 0.67 H;W;Am-C 2- to 2 141 86
80-WL-77 0.82 H;W;Am(C) 2-t02 270 86
83-WL-77 1.88 (1.89) H;W;Am 2102 619 259
85-WL-77 0.87 H;W;Am-C 2- to2 317 147
89-WL-77 0.66 H;AmW 2- to?2 263 144
92-Wt..77 0.57 H;C;Am-W 2- 628 147
97-WL-77 0.85 H;Am;W 1+ 10 2- 273 119
100-WL-77 0.57 (0.56) H;Am;W-C I+ to 2- 345 196
102-WL-77 0.72 H;W;Am-C 2-to2 343 98
104-WL-77 0.26 H,W-C;Am 2- lo2 127 41
10-§P-77 0.32 Am;H-W;- 2- to 2 93 23
13-1P-77 0.23 H;Am;W 2- to?2 156 5%
14-1P-77 0.54 (0.54) Arm;H;W 2 to2 375 73
17-1P-77 0.38 H-W;Am;C 2- to?2 180 72
19-1P-77 0.46 H;Am;W.-C 2- 241 77
22-iP-77 0.86 H;Am;W-C 2- 102 196 60
25P-77 0.39 HW;AM-C 2- 102 331 163
374p-77 1.08 (1.02) H:W;Am 2 t02 646 247
42-4P-77 0.98 H;Am;W 2- 102 927 701
45-tP-77 2.29 H;Am;W 2- 102 623 435
50-tP-77 2.03 H;Am;W 2102 313 133
63-1P-77 1.1 W-C;H;- 3 to 3+ 83 45
66-1P-77 0.19 (0.18) H-W:-.C 2 tot 223 167
38-IP-77 0.41 H;w;C 2-t0?2 125 76
41-IM-77 0.16 H;Am;W-C 2-to2 227 169
46-|M-77 0.98 H:W;Am 2 o2+ 282 186

Organic Carbon
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Cy 5+ Extract

a. Kerogen key (in order listed): Predominant—60 to 100%; Secondary—20 to 40%; Trace—1 to 20%.
Al = Algal, Am = Amorphous-Sapropel, H = Herbaceous-Spore/Cuticle, W = Woody, C = Coaly, U = Unidentified Material.

b. Scale from 1 = unaltered to 4 = severely altered; underlined number indicates dominant rank of alteration.
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TABLE 5—PETROGRAPHIC DATA

FRAMEWGRK CLAST COMPOSITION

% QHIARTZ % % ROCEK

FORMATICMN SAMPLE GRADE-SIZE CLASSIFICATION + CHERT FELOSPAR FRAGMENTS % CEMENT CEMENT PARAGENESIS REMARKS

Maknek 54.G8.77 Pobbly fae 10 very oharse sandstone G in 10 3 Auragzenic clay, seolite Abundant hornblende, ductafe gram delormuten, compaciion-hrohen casis

Mabnek &6-GE-77 Fine to mediem sandsigne 10 E:5) 5 {4 Auriigenic clay, seolite Abudoat eeehicnde, duchd geam delormation, compaction-beoken clasts

Chugouh 5B-GB-TT Fine 1o mediten sandstaone 40 ts 4% 3 Authigeme ol canbonate Dractile gram deformatioa, paetial roplacomoent o clasts by carbaonale

Chugnih 59G8-77 Fing 1o ongdium sandsTone Al ] 50 E Avthagerne clay, guarts, authigenie alinsg Duenle grain delormation.

Chignih B80-GB-7Y Wery Ting ta N sumdstone 30 5 X M Authagenic chay Euckle pram delos mitaen

Tolstol 11.GB-T7 Moeiume 1o Lodrse sandshune I3 23 Hy) 15 Frar amiches sealite {7}, gutipeine chlos e Duciide gr annd lapmmatn, compag Lian-hbroghem olasly,

Tobston P2GETY Medium 1o coarse sandstone b 15 ) 15 frorr emich L reetite 12), puthgeme chlorde, canbondte, ron varde D Crle et delarmation, compagLion-brokea o st

Tolstm 34.0P-77 yeory fing 1o hine sundstone 35 a0 15 12 Autnigenie ¢y, carbonii Lty gnen debematon, compagtion-bigken clasty, partul eoplacaenr ol
clusts B farbonay

Tolsta 451977 Medwm Lo cudrse sandsieng &0 L] 10 3 Catlonae Crevntd puerpeoane, partgd renlacement ol obasly by catbondiy

Stepovah ' TGRIT Pebbly fine to coarse sandsiane 20 15 B3 3 Clay, audhigs i chlome Glavcomige, ducale gram deformuaion . compaction-Meken st

Sicooval.! JGE-TT Pebbly fine 10 mediom sandstyne 10 15 75 2 Clav, authipeng chforine, sealile Duchafe g dhelormution, compeaion-Groken casts

Siepovak ! 9.6B-77 Coatst L vers ciarse sasdsiune 15 20 63 0 Chay, carhoaute Minar doctile graem doformation, particl to complet rephivememt ol clasts
b cathunute

Sreponvat 13.G8.77 Rleaium Lok roarse sandspane 1] 0 70 B Clas, carbonai, flimor ductile geant dueformation, pdidial o cermplody wplacement ol clasls
I carhenae

Sicpovak! 23WL-7T7 Fine 1o very coarse sandsinne - 0 no 5 Carlorie, guthigenic chiunte, carbonate Ductile grain defurmatien, wompucbon-beaber chesty, parisl o comnlers
roplacament of clasts T o bonae

Stepovak’ 24-WL-T7 Fine 1o medium sandstune 30 20 30 13 Catbonare Compattiontirehen clasts,

Stepovakt 30WL-TT Mediom i very coarse sandstonde - [ 33 10 Qu.:i'u, carkunale Bruciile g deformanion, partod roplace ment ol clasts By carbon,ay

Stepuvak’ 33W1.77 Fine (o coarwe sandstone 20 = 65 3 It gaide, authigeaic oy 2w steondary pecosite, minor duetile goadn deformiction, compactinn.
hroher chasis, wbbmdent diatoms induding Twe spevivs ul Stephunom iy ard
o snegies of vhh of Metosiva, Coscinadinens 7, and 7 Bidduipling,*

Siepovak’ JOWL.TT Medium 1o todrse sandsioe s} a0 1] Car onale, guthigenty, chborite, carbomaty Ductibe graian delornation, partal renlacemenh ol ¢lasts by carbiogndie.

Brar Lake YIWL-TT Fine 1o medwm sandsigny EN) 25 447 1 it sl aurhngeni clay Duciihe grain delfonmation, ian eside concentrated in patyhes.

Bear Lake 14-WL-77 Ponbly fine ty very coarse sandstonc 45 i 30 3 Iro anide Ductiie gian defurmaiian,

Bear Lake 15 WL 77 Pehbly fine 10 coarse sandstone i 15 33 i) Auagenit clav, authigeniy Lolnntejc byt ? Abundani cheet, duceile graie delormbon, mmor compagiion nrghal Lasls,
aumon pantial repdaceareni of olists By Gbunats,

Bear Lake 29-08-77 Medium andaione &5 15 20 15 Al ‘g:‘nit chlarite, curbonate Glaucunite pactial repbaccment of ¢lasts by carbonate.

Bear Lake 305877 Fing to megiem sandsione 44 25 30 45 Cl carbonate Ductde grain delormalion, mingr compa don-hroken chasts, parial e
cumplere replucement uf clasts by canborate.

Bear Lake 39.GB.77 Prbhly {ing (o very coarst sandstone 50 3 EE] 20 AL e chlorite, carbunate Duciibe grom defureratiom, mmor compuctionbrohen clasis, partial roplice
et uf elasls by carbenan;.

Bear Lake FEWL-TT Mediumm to very coarse sandstone 35 i ) 15 Ao wmic clay Ducide gram deformation, compac taen-broken clists

Bear Lake ATIWL-77 Medium 1o Crarse sandstone al < 35 15 Ar enig chlonbe, iron oxide Glavconite, decnle grain deformation, compaciion-broken clasts

Bear Like TIWI-77 Finc to medium sandstonc 45 s 30 ) A1 enie chlonte Glavcormige, duenle grain defarmanon, compaction-broken clists

Bear Lake S4-WL-77 Very fine to medwam sandstone 50 10 40 (1] & omg clay Ductde grain defermation, cumpaction-breken clasty

Bear Lake 95-WL-77 Mediam o very £oarse sandstone 45 - £5 10 A enie clay, 7eolie Dustile grarm de formation, rompactisa-troken ¢hasts.

Tachilm 525877 Medium to very coarse sandstone i0 5 B3 ? i ade, auttgenie chiore Glauconite ferruginous petlets, ductite gran deformation

Tachibni 56-GB-7F Fine to coarse sandstone 20 40 4G 40 Ir e, carbonate Extenswe partial and compieie replacomens ol elasty by carbunate.

Tachiln PP 77 Fine 10 coarse sandsiong 20 10 70 2 A pic chigrite, gulhsgenic clay DLt Ie araim e fgrmaed gn

Tachilni £1P77 Vere Tine 1o medium sandslone 15 10 75 D C ate, authigenic clay Derrnal pumpellyite, gartiab and  complete seplacement of  4lasiy by

carbunate,
1 Burk {1%85). 2 Gallowgy 11974) 3 Age relotionstap ol kaodimie and carbenasie wnceriain 4 Dnaturn wenlifeations by Son Olson, USGS)
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TABLE 6—GEOCHEMICAL ANALYSES

Stream-sediment samples were analyzed for gold, silver, copper, lead, zinc, molybdenum, and tin. The results are in parts

per million.

Sample No.

1-IM-77
2-JM-77
3-JM-77
4-JM-77
5-JM-77

6-JM-77
7-JM-77
8-JM-77
9-1M-77
10-)M-77

11M-77
12:)M-77
13-JM-77
14-}M-77
15-JM-77

16-)M-77
18-JM-77
19-JM-77
20-JM-77
21-JM-77

22-JM-77
23-JM-77
24-)M-77
25-)M-77
26-)M-77
27-)M-77
28-JM-77
29-)M-77
30-)M-77
31-)M-77
32-)M-77
33:JM-77
48-JM-77
49-JM-77
50-JM-77
52-JM-77
53-§M-77
54-4M-77
55-)M-77
56-)M-77

Gold

0.24
0.10
0.08
0.14
0.20

0.10
0.08
0.04
0.06
0.12

0.14
0.24
0.18
0.24
0.34

0.34
0.12
0.24
6.30
0.10

0.16
0.14
0.12
0.24
0.24

0.34
0.26
0.20
0.16
0.16

0.26
0.14
0.14
0.32
0.28

0.78
0.24
0.24
0.38
0.36

Silver

0.00
0.00
0.00
i.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.04
0.00
0.00
0.05

0.07
0.00
0.00
0.11
0.00

2.84
0.02
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.03

0.00
0.00
0.28
0.22
0.22

0.76
0.00
0.00
0.00
0.00

Copper

19.2
17.8
27,7
19.6
24.6

19.6
16.2
16.0
16.6
23.0

18,4
13.8
10.9
16.3
19.8

18.0
110
222

4.3
17.4

19.7

12.0 °

17.7
16.9
19.8

18.2
15.7
17.7
124
15.7

15.2
36.8
49.2
57.6
21.4

46.2
67.3
257
373
513

Lead

3.0
3.8
12.4
7.1
24.0

3.1
7.8
3.7
3.
2.0

0.0
56.0
1.5

0.6

0.0

3.1
8.6
124
1.1
1.3

874
7.8
4.6
2.7
1.7

6.9
13.1
1.9
16.0
1.7

0.8
14.8
51.7
31.2
13.8

267.0
8.3
753
83
4.0

Zinc

43
44
33
73
78

51
53
65
58
56

73
56
32
38
38

48
45
52
27
60

68
58
50
59
68

60
32
27
23
40

29
40
153
132
45
610
85
55
42
29

Molybdenum

MM OOO OO OO0 OCOOUCOO OO OO0 OO0 OO0 OOOOo O

Antimony
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Sample No.

1-WL-77
2-WL-77
3-WL-77
Al-]B-77
A2-|B-77

A3-JB-77
A4-§B-77
AS5-|B-77
A6-]B-77
A7-]B-77

A8-|B-77
A9-]B-77
A10-JB-77
6-JB-77
7-(B-77
24-)B-77
25.18-77
29.)8-77
30-)B-77
31.)B-77
32-]B-77
33-|B-77
34-)B-77
35-1B-77
36-)8-77

37-18-77
38-]B-77
39.1B-77
40-)8-77
41-)B-77

42-|B-77
43-)8-77
44-)8-77
45-)B-77
46)B-77

47-)B-77
48-)B-77
49-|B-77
98-/8-77
99./8-77

100-B-77
101-JB-77
102-)B-77
103-)B-77
104-)8-77

Gold

0.46
0.44
0.00
0.10
0.24

0.04
0.02
0.00
0.29
0.34

0.19
0.04
0.14
0.06
0.08

0.04
0.4
0.06
0.00
0.12

0.10
0.00
0.04
0.12
0.06

0.06
0.12
0.14
0.04
0.32

0.12
0.37
0.64
0.50
0.48

0.38
0.42
0.20
0.42
0.28

0.14
0.36
0.30
040
0.44

Silver

0.05
0.00
0.00
0.00
0.00

0.02
0.00
0.00
0.06
0.00

0.00
0.00
0.00
0.12
0.06

0.06
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
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Copper

33.2
19.3
30.2
18.5
21.4

17.8

7.1
20.0
13.6
19.0

11.7

7.3
214
383
439

29.5
18.5
34.0
21.8
233

174
16.2
27.9
303
27.6

37.2
23.0
271
30.6
243

(7.8
15.2
14.2
379
299

24.8
12.3
15.6
22,7
21.4

20.2
25.7
14.2
247
573

Lead

3.2
0.0
3.8
8.2
3.0

1.4
1.2
11.0
1.8
1.0

0.6
0.5
2.3
23.7
60.3

0.7
1.9
6.9
33
43

2.6
0.0
0.7
0.8
0.0

2.1
1.6
1.6
6.6
3.1

3.6
3.3
0.7
5.9
12.7

1.7
0.0
0.0
0.3
0.4

0.0
0.0
0.0
2.6
0.7

Zinc

209
177
44
75
66

66
48
66
143
228

317
73
63

146

64
47
71
52
62

41
123
186
0.8
258

97
65
114
56
143

82
108
73
72
111

53
52
48
36
38

28
27
27
58
57

Molybdenum

QOO0 OO0 OO OCO0O

C OO OOOUD DO TOIOOO OCOoOCOO ODo~,O O

Antimony
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Sampte No,

105-§8-77
106-JB-77
55-(P-77
55-1P-77
77-SWH-02A

77-SWH-03A
77-SWH-04A
77-SWH-05A
77-SWH-14
54-4P-77
56-1P-77
57-1P-77
58-1P-77
59-1P-77
60-1P-77

61-1P-77
150-)8-77
151-]B-77
152-B-77
153-|B-77

154-JB-77
155-)B-77
156-)B-77
157-)8-77
158-)8-77

Gola

0.44
0.48
0.66
2.74
0.22

0.53
0.44
0.44
0.24
0.13

0.99
0.23
0.15
0.22
0.33

0.20
0.17
0.16
0.39
0.32

0.40
0.39
0.35
0.22
0.30

Silver

0.00
0.00
14.90
13,50
0.00

0.00
0.00
0.06
0.00
0.00

5.44
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.05
g.1

0.11
0.25
0.00
0.00
0.00

Copper

26.5
17.4
2470.0
1060.0
28.8

8.5
4.6
19.6
22.8
61.4

390.0
323
43.9
16.8
21.8

153
27.7
26.4
30.3
10.7

41.9
50.0
21.2
30.4
22,6

{_ead

2.1
0.0
3770.0
2190.0

9.8

5.2
6.7
47.6
4.2
22.7

747.0
10.0
23.6

7.1
3.6

1.2
7.9
3.9
1.9
16.8

20.1
37.3
4.1
7.1
5.0

Zinc

63
38
8700
3300
53

19
137
40
97
133

380
43
64
38
62

49
75
79
90
t57

51
224
68
88
67

Molybdenun

w o —C O

Antimony

C O OO0 OO0 OO0 OOoCOoOOD oo OO



50 GEOLOGIC REPORT 62

TABLE 7-PALYNOLOGY DETERMINATIONS
(Analyses by Anderson, Warren and Associates, Inc.)

Fossil asscmblages: A = abundant, C = common, F =
frequent, and R = rare.
26-12-77
Gymnasperm pollen (A), Osmundacidites sp. (R), Lyco-
podiumsporites sp. {R), Taxodiaceac (R).
Deflandrea denticulata (F), Palacocystodinium gol-
zowense (R), Spiniferites spp. {R).

AGE:

Palcogene (Paleocenc-carly

Eocene)
ENVIRONMENT: Marine.

27-1P-77
Gymnosperm pollen (),
Deflandrea denticulata (R), Spiniferites septatus (R),
Spiniferites spp. (R).
AGE: Paleogene (Palcocene)
ENVIRONMENT: Marinc.

29-1P-77
Gymnosperm pollen (C).

Deflandrca denticulata (R), Palaeocystodinium  gol-
rowensc (F), Spiniferites spp. (R).

AGE;

Palcogene (Paleocene-carly
Eocenc)
ENVIRONMENT: Marinc

33-1P-77
Gymnosperm pollen (F).

Deflandrea denticulala (R}, Palaeocystodinium gal-
zowense (R).

AGE:

Palcogenc (Paleocenc-early
Eocene)
ENVIRONMENT: Marine.

44-1P-77
Gymnosperm pollen (F), Betulaccae (R).
AGE: Tertiary

ENVIRONMENT: Nonmarine.

47-1p-77

Gymnosperm pollen (F), Aguilapollenites quadrilobus
(R, reworked).
Deflandrea denticulata (R}, Palaeocystodinium gol-
zowense (R}, Sirmiodinium graossi (single, reworked).

AGE:

Paleogene (Paleocene-early
Eocene)
ENVIRONMENT: Marine

49.1P-77
Gymnosperm pollen (C).
AGE: Indeterminate

ENVIRONMENT: Nonmarine.

62-1P-77

No identifiable palynomorphs. Poorly preserved organ-
ics, very dark brown color.

AGE: Indeterminate
ENVIRONMENT: Probable nonmarine.

65-1P-77

Lacvigatosporites sp. (R), Fungal spores (R).

AGE: Indeterminate
ENVIRONMENT: Nonmarine.

52-WL-77
Gymnosperm pollen (F), Lycopodiumsporites sp. (R),
Osmundacidites {A), Laevigatosporites sp. (A), Alnus
(R).

AGEL: Tertiary

ENVIRONMENT: Nonmarine.

56-WL-77
Gymnosperm pollen (C), Tsuga (R), Osmundacidites sp.

(F), Lacvigatosporites sp. (F), Taxodiaccae (F), Juglans
(R), Ulmus (R), Nyssa (R).

Arcosphaeridium diktyoplokus (singlc, rewarked?)

AGE: Tertiary (possible Eocene, Oligo-
cene, or middle Miocene)
Probable nonmarine, warm tem-
perate paleoclimate.

ENVIRONMENT:

58-WL-77

Gymnosperm pollen (A}, Tsuga (C), Osmundacidites sp.
(A), Prerocarya (C), Juglans (F), Betulaceae {R), Alnus
(R, Ulmus (R), Tilia (R).

AGE:

Tertiary (possible Eocene, Oligo-
cene, or middle Miacene)
Nonmarine, warm temperate
paleoclimate.

ENVI{RONMENT:

59-WL-77

Gymnosperm pollen (C), Tsuga (F), Laevigatosporites
sp. (F), Polypodiaceac (R), Osmundacidites sp. (R),
Betulaceae (R}, Alnus (R}, Fagus [single, Tilia (single)]

AGE:

Tertiary (passible Eocene, Oligo-
cene, or middle Miocene)
Nonmarine, warm (emperate
palcoclimate.

ENVIRONMENT:
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60-WL-77
Gymnosperm pollen (A), Tsuga {C), Laevigatosporites

sp. (C), Polypod iaccae (F), Pterocarya (C), Betulaceac

(F), Alnus (F), Carya (R), Ulmus (R}, Nyssa (R), Tilia
(F), Momipites (R), Fagus (R), Baisduvalia sp. (R).
AGE: Tertiary {possible Eocene, Cligo-
cene, or middle Miocene)
ENVIRONMENT: Non marine, warm temperate
paleoclimatc.

63-WL-77

Gymnosperm pollen (A}, Tsuga (F}, Osmundacidites sp.
(F), Lycopodiumsparites sp. (R), Polypodiaceac (F),
Laevigatosporites sp. (F), Boisduvalia sp. (R).

AGE: Tertiary

ENVIRONMENT: Nonmarine, tempcrate palco-
climate.

64-WL-77

Gymnosperm pollen (A), Tsuga (F), Laevigatosporites
sp. (F), Lycopodiumsporites sp. (R}, Osmundacidites sp.
(R}, Betulaceae (R), Pterocarya (R).

20kigosphaeridium complex (single, reworked?).

AGE: Tertiary
ENVIRONMENT: Probable nonmarine, temperate
paleoclimate.

66-WL-77
Gymnosperm pollen (A), Tsuga (C), Laevigatosporites
sp. (F), Lycopodiumsporites sp. (R), Betulaceac (R},
Ulmus (R), Fagus (R).

AGE: Tertiary

ENVIRONMENT: Nanmarine, possible warm tem-
perate paleoclimate

68-WL.77

Gymnosperm pollen (A), Tsuga (A), Osmundacidites sp.

(R), Lycopodiumsporites sp. (R), Polypodiaceae (R),
Betulaceae (R}, Alnus (F).

AGE: Tertiary

ENVIRONMENT: Nonmarine, temperate paleo-
climate

76-WL-77

Gymnosperm pollen (C), Tsuga (C), Osmundacidites sp.
(F), Pterocarya (R), Carya {R), Ulmus (R}, Juglans (R},
Alnus (F), Boisduvalia sp. (R).

Micrhystridium sp. (R), Spiniferites sp. (C), Tuberculo-
dinjum vancampoae (R), Lejcunia hyalina (singlc), ?0p-
erculodinium sp. (R).

AGE: Tertiary {probable carly to middle
Miocene)
Marine (probable warm temperate

paleoclimate)

ENVIRONMENT:

TABLE 8--
MACROPALEONTOLOGY DETERMINATIONS

All macrofossils listed below are in the collections of the
U.S. Geological Survey, Branch of Palcontology and
Siratigraphy, Menlo Park, California. Identifications
were made by Louie Marincovich.

Field locality 15WL-77 (USGS Cenozoic foc.
M7186).—Black Lake measured section, east of Black
Lake near Range Peak, Chignik {B-3) Quadranglc; NW,
Section 3, T.43 5., R.60W_; latitude 56°30' N., longi-
tude 158°43° W. Bear Lake Formation.

Bivalves: ?Clinocardium sp.
2Chione sp.
COMMENT: Specimens are all molds and casts,
poorly preserved.
Fiefd focality 16-WL-77 {USGS Cenozoic loc.

M7187).—Same locality as 15-WL-77 above but about 23
meters (75 feet) stratigraphically lower in seclion.

Bivalves: Clinocardium sp.
Mya sp.

COMMENT: Mya is known in shallow water.
0-50 m in depth. Clinocardium in
0-200 m depths, Age is in-
determinate.

Field locality 47-WL-77 (USGS Ccnozoic loc.

M7188).—68 m {225 feet) above base of measured sec-
tion in sea cliff, west side of Beaver Bay north of Point
Aliaksin, Aliaksin Peninsula, Port Moller Quadrangle;
Sl, Section 18, T. 54 5., R.75W.; latitude 55°30°N,,
longitude 161°W.; Unga Conglomerate Member of Bear
Lake Formation.

Bivalve: Chlamys (Swiftopecten) don-
milleri MacNeil

Gastropod: Beringius hataii MacNeil

AGE: Middle Miocecne

ENVIRONMENT: Probably inncr neritic {0-100 m

depth); temperate marine climate,
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Field locality 103.WL-77 (USGS Cenozoic loc.
M7189).—Milky River measured section, 760 m (2,500
fect) above base of section; on north slope of valley
above headwaters of Milky River, cast of Bear Lake, Port
Moller {D-1) Quadrangle; Scctions 33 and 34, T.48S.,
R. 69 W.; latitude 55°59' N., longitude 160°03° W. Bcar
l.ake Formation,

Bivalves: Mytilus (Plicatomytilus) sp.
?Glycymeris sp.
?Cyclocardia sp.
Gastropad: Natica or Palinices sp.
AGE: Miocene

ENVIRONMENT: Water depth 0-50 m.

Field ftocality 98WL-77 (USGS Cenozoic loc.
M7190).—Same locality as 103-WL-77 above but 143 m
(472 feet) stratigraphically lower in Milky River section.

Bivalve: ?Clinocardium sp.

COMMENT: Age and cnvironment indeler-
minate.

Field locality 94-WL-77 (USGS Cenozoic loc.

M7191).--Same locality as 98-WL-77 above but about 18
m (59 fect) stratigraphically lower in Milky River scc-
tion.

Gastropods: Neptunea (Neptunca) piafkeri
Kanno
Neptunea (Neptunea) lyrata
(Gmelin) subspccies

AGE: LLate early Miocene to late
Miacene.

ENVIRONMENT: [ndeterminate.

Ficld ‘jocality 86-WL-77 (USGS Cenozoic loc.
M7192).—Same locality as 94-WL-77 above but about 82

m (270 feet) stratigraphically lower in Milky River
scction,

Gastropod: Neptunea (Neptunea) Iyrata
(Gmelin) subspecies

Bivalve: ?Mya sp.

Plant debris: Carbonized leafl fragments occur
as very thin {aminations in matrix.

AGE: Indeterminate.

ENVIRONMENT: Mya inhabits depths of 0-50 me-

ters in modern seas.

Field tocality 105-WL-77 (USGS Cenozoic loc.
M7193).—Same locality as 86-WL-77 above but about
152 m (500 feet) stratigraphically lower in Milky River
section.

Bivalves: Acila sp. Indelerminate bivalve.
COMMENT: Age and environment indeter-
minate.

Field locality 42-GB-77 (USGS Cenozoic loc.
M7194), —Same locality as 105-WL-77 above but about
51T m (170 feet) stratigraphically lower in Milky River
section.

Gastropod: Crepidula ungana Dall
AGE: Miocene.
ENVIRONMENT: Crepidula inhabits depths ol

0-165 meters in modern seas.

Field locality 42-})M-77 (USGS Cenozoic loc.
M7195).~Southeast Bear Lzke measured section, about
250 m (830 feet) above base of section; on west slopc of
Bear River valley, south of Bear Lake, Port Moller (D-1)
Quadrangle; Section 20, T.49S., R 70 W,; latitude 55°
55'N., longitude 106°10° W. Bear Lake Formation.

Bivalves: Clinocardium sp.
?Spisula sp.
?Pododesmus sp.
Macoma sp.
Gaslropod: INepiunea sp.
COMMENT: Age and environment indeter-
minate.
Field tocality 43-]M-77 (USGS Cenozoic loc.

M7196).—Same locality as 42-]M-77 above but about 23
m (75 feet) stratigraphically higher in southeast Bear
Lake measured section.

Bivalves: Clinocatrdium sp.

Ostrea sp.

Mya sp.

1Protothaca sp.

indeterminate.

Ostrea {oysters) inhabit depths of
0-35 meters in modern seas.

AGE:
ENVIRONMENT:

Field locality 45-JM-77 (USGS Cenozoic loc.
M7197).-Same locatity as 43-JM-77 above but about 30
m (100 feet) stratigraphically higher in Southeast Bear
Lake measured section.

Bivalve: Ostrea sp.

Gastropod: ?Turritella sp.

COMMENT: Age indeterminate; QOsirea (oys-
ters) inhabit depths of 0-35 me-
ters in modern seas.

Field locality 12-GB-77 (USGS Cenozoic loc.

M7198).—Waterfall point stratigraphic section, about
108 m (355 feet) stratigraphically above base of section;
along beach of Clarks Bay, near Waterfall Point, Port
Moller (C-1) Quadrangle; Section 30, T. 53 S, R. 74 W.,
latitude 53°43' N., longitude 160°01° W, Stepovak For-
mation (Burk, 1965).
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Bivalves: Macrocallista sp.
?Macoma sp.
AGE: Tertiary

ENVIRONMENT: Indetcrminate.

Field t{ocality 77-SWH-13 (USGS Cenozoic Joc.
M7199),~Same locality as 12-GB-77 above but strati-
graphic position of sample was nol provided.,

Sediment-filled burrow of unknown origin.

Field locality 47-GB-77 (USGS Cenozoic loc.
M7200).—Measured scction at Cape Tachilni, locality 5
m (16 feet) above base of section; False Pass (D-3)
Quadrangle; Section 35, T.60S.,, R. 90 W.; latiwde 54°
56’ N., longitude 162°52' W. Tachilni Formation.

Venerid—mold of interior shell
features

Clinocardium sp.

Mytilus sp.

Indeterminate.

Mytijus inhabits depths of 0-40
meters in the modern northeast-
crn Pacific.

Bivalves:

AGE:
ENVIRONMENT:

Field Jocality S1-GB-77 (USGS Cerozoic loc.
M7201}).—Same locality as 47-GB-77 above but 47 m
(155 fect) higher stratigraphically in same section.

Glycymeris sp.

Clinocardium sp.

Chlamys (Swiftopecten) cf. C. (S.)
leohertleini MacNeil Venerid sp.
Natica (Cryptonatica) clause
Broderip & Sowerby

?Neptunea sp.

Fragment of sand dollar echinoid,
Pliocene

Coof-temperalure or colder hydro-
climate,

Bivalves:

Gastropods:

Echinoderm:
AGE:
ENVIRONMENT:

Field locality 53-GB-77 (USGS Cenozoic loc.
M7202).—Same locality as 51-GB-77 above but located
stratigraphically higher and 0.2 m (2 feet) above a break
in the section.

Bivalves: Thyasira disjuncta (Gabb)
Mya sp.

AGE: Oligocene to Holocene.

ENVIRONMENT: Mya inhabits depths of 0-50 me-
ters in the modern northeastern
Pacific. Thyasira is a cool-temper-
ature or colder watet inhabitant.

Field locality 55-GB-77 (USGS Cenozoic loc.

M7203).—Same locality as 53-GB-77 above but 2.4 m (8
feet) higher stratigraphicaily in the same section.

Bivalves: Clinocardium sp.
Nemocardium sp.
Macoma sp.
?Cyrtodaria sp.
Gastropods: Natica (Cryptonatica) clausa
Broderip & Sowerby
Margarites ¢i. M. costalis (Gould)
AGE: Pliocene

ENVIRONMENT: Inner neritic (0-100 meters), cool-

temperature hydroclimate.

Field tocality 4-tP-77 (USGS Cenozoic loc.
M7204).~Float specimens from Wcst Morzhovoi Bay
stratigraphic section, False Pass Quadrangle; Section 35,
T.608S., R. 90 W,; latitude 54°56" N., longitude 162°52’
W. Tachilni Formation.

Bivalves: Clinocardium sp.

Macoma sp.

Mya (Arenomya) cf. M. (A.)
arenaria Linnacus.

Miocene or younger.

taner part of inner neritic {0-50
meters depth), cool-icmperature
or colder hydraclimatc.

=

AGE:
ENVIRONMENT:
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Figure 2. Splintery-weathering  habit  typical of
Hoodoo Formation (Burk, (965) ex-
posures.

Figure 3. Upward-thickening sequence of Talsto: Formation (Burk, 1965) sandsione
beds exposed in the northeast yuarter ot sec, 6, T. 54 S., R. 76 W., SM.
{plate D).
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Figurc 4. Black Lake stratigraphic section exposed
cast of Black Lake. The light-colored
bands in this Bear Lake Formation ex-
posure arc generally sandstone.

Figure 5. Upper sandy unit (light-colored} of Black
Lake stratigraphic scction (see fig. 4).
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Figure 6. Upper part of the Milky River stratigraphic section. These Mivecene strata of
the Bear Lake Formation are unconformably overlain by younger volcanics
(shown in the upper left).

Figure 7. Lawer part of the Mitky River stratigraphic scction of the Bear Lake
Formation. Arrow indicates correlation marker with upper part of scclion.
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Figure 8. Crossbedded sandsionc of the Bear Lake Formation common in upper part of
Mitky River stratigraphic scction.

Figure 9.  Southeast Bear Lake stratigraphic section. These
Bear Lake Formation beds are overlain by vol-
canics (shown in upper part of photoyraph).
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Figure 10. Heren siratigraphic scctions showing beds ol the Tolstoi Formation (Burk,
1965) exposed along west Herendeen Bay. The seclions are separated by o
fault of unknown throw.

Figurce 11. Upper part of Lefthand Bay-Balboa Bay stratigraphic sectinn showing heds of
the Stepovak Formation {Burk, 1965). Vicw is to the south.
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Figure 12
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Beaver Bay stratigraphic scclion exposing sirate of the Ofigocene Stepovak
Formation (Burk, 1965).

Figure 13.

ing strala of the Bear Lake

Aliaksin Peninsula stratigraphic section show
Formation.
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Figure 14 Massive crossbedded unit in the Bear Lake Formation, Aliaksin Peainsula strati-
araphic section View is 1o the south

Figure 15. South-looking view of conglo-
merate tipping a sandstone unit
of the Bear Lake Formation,
Aliaksin Peninsula stratigraphic
seclion.
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Figure 16 “Tossilhash” sandstone unit n the Bear
Lake Formation, Aliaksin Peninsula strati-
graphic section

Figure 17 Burrow :
g ed unit in Bear Lake Formation, Aliaksin Peninsula stratigraphic section
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Figure 18, Lower part of the White Blutf
stratigraphic  section  showing
Bear  Lake Tormation  strata,
Unga Island.

I - N - :
Figure 19. Middle part of ihc White Bluff
“iratiglaphic  section,  showing -
Bear Lake Formation strata, «
Ungu Island. . - .
. r
. f ‘!'.—.
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SNV

Figurc 20. Upper part of the White Bluff strati- Figurc 2(. Agglomerate unil in the Bear Lake

graphic section shuwing Bear Lake Formation capping the White Bluilf
Formation strata, Unga Island. View stratigraphic section.

is (o the north.

Figure 22, Last Morzhovoi Bay stratigraphic section showing the Tachilni Formation.
This formation is exposed in several places along the bay.
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ey

Figure 23. Authors Bolm (left) and Lyle working on a fossiliferous ledge in the Tachilni
Formation, East Morzhovoi Bay section.

o
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Figure 24. Shale rip-up layers in the Tachilnt Formation, East Morzihovoi Bay stratigraphic
seetion.



