UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Preliminary geologic map and fossil data,
Solomon, Bendeleben, and southern Kotzebue

quadrangles, Seward Peninsula, Alaska

by
Alison B. Till, Julie A. Dumoulin,
Bruce M. Gamble, Darrell S. Kaufman1

and Paul I. Carroll2

Open-File Report 86-276

This report is preliminary and has not been reviewed for conformity with
Geological Survey editorial standards and stratigraphic nomenclature

1. Anchorage, Alaska
2. Seattle, Washington

1986



TABLE OF CONTENTS

Introduction
Acknowledgements
Previous work
Geologic map units
Metamorphic rocks
Nome Group
High-grade metamorphic rocks of the Kigluaik, Bendeleben, and Darby
Mountains
Rocks of the Kugruk fault zone
Igneous rocks
Intrusive rocks
Volcanic rocks
Surficial deposits and sedimentary rocks
Fossil data
References cited

Figures:
Figure 1: Location of quadrangles and geographic features in the study area
Figure 2: Ternary diagrams of intrusive rocks

Tables:
Table 1: Characteristics of intrusive rocks
Table 2: Analytical data for new K-Ar ages

Appendix A: Unit descriptioms
Appendix B: Fossil tables
Table 1: - Megafossil collections
Table 2: Microfossil collections
Table 3: Barren microfossil localities

Plate 1: Préliminary Geologic Map
Plate 2: Geologic cross—sections, List of Map units, Correlation of map units
Plate 3: Fossil Collection Localities



voIE Apnas ayj ug
saanjesy diydea8oe8 pue soffueipenb jo uoriedoq [ sandg

[ i

avno NOWO10§

AININLYTHLIYHY LN

“,

NIVANNONW x_a<¢.

)
»

¥ N—

IS
S
&

e’

~

x
2
4
Q
2
x

s
.
L,

\ou\§1

W N383730N38

!

BONIldS 10H
3NILNIJY3S

. n

avnD N393713aN38

¥N0\3N83Z10M

w}.or 34v0 \

INON
SiN
NYNIO

N

S
N

YINENINId
ayvm3as

1A



INTRODUCTION

The geologic map and fossil data presented here in preliminary form are
products of the Solomon-Bendeleben project of the Alaska Mineral Resource
Assessment Program (AMRAP). The project, undertaken in 1981, involved a team
of geologists, geochemists, and a geophysicist; its object was to determine
the geologic history and resource potential of the Solomon and Bendeleben
1:250,000-scale quadrangles (See fig. 1). Geologic mapping was extended into
the southern Kotzebue quadrangle. The geologic map and fossil data presented
here are the foundation piece for the AMRAP study.

Helicopter—supported mapping and sampling began in 1981 and was completed
in 1985.

Other products of the Solomon-Bendeleben AMRAP will be an MF Folio com~
prising a Quaternary geologic map, a mineral resource assessment and map, a
geophysical interpretation, geochemical studies, and a placer gold map. The
fossil data presented here will be re-released as part of the folio, and the
geologic map will be published in color (probably as part of the I-series).
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The authors are indebted to the Elim native Corporation for permission to
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The success of our field seasons was aided by the generosity of Bill and
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tation in Nome. Special thanks go to Rinehart Berg for great logistical help
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Ed Miller, and in particular Paul Walters.

Processing and identification of microfossils included in this report was
done in USGS labs in Washington, D.C., and Anchorage, Alaska. Thanks to Anita
Harris and her technicians in Washington; thanks also to Darrell Kaufman, Bill
Thompson, and Kitty Reed for their work in the Anchorage lab.

PREVIOUS WORK

Early geologic workers on the Seward Peninsula mapped parts of the Solo-
mon and Bendeleben quadrangles (Brooks and others, 1901; Smith and Eakin,
1911). Some of the units designated by P.S. Smith (1910) in "Geology of the
Solomon and Casadepaga quadrangles” (now the Solomon C-5 and D-5 quadrangles)
have been adopted in this report. 1:250,000-scale geologic maps were made of
the Bendeleben quadrangle (Sainsbury, 1974) and the western Solomon quadrangle
(Sainsbury and others, 1972). A 1:250,000~scale map of the eastern Solomon
and southeastern Bendeleben quadrangles was made by Miller and others (1972).

GEOLOGIC MAP UNITS

The bedrock geology of the central Seward Peninsula is dominated by
metamorphic and igneous rocks. Both low— (blueschist and greenschist facies)
and high~grade (amphibolite and 1locally granulite facies) metamorphic rocks
are intruded by several suites of Cretaceous granitic rocks. Exposures of
unmetamorphosed sedimentary rocks are rare and of late Cretaceous to Tertiary
age. Voluminous Tertiary and Quaternary basaltic rocks form a plateau in the
central Bendeleben quadrangle. Bedrock exposure in the Bendeleben quadrangle
is poor outside of the glaciated peaks of the Bendeleben Mountains, due to the
lava plateau and thick loess and colluvial cover. Exposure in the Solomon
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quadrangle is somewhat better because of the greater relief in the foothills
south of the Kigluaik and Bendeleben Mountains.

In this report, metalimestone is used to describe carbonate rocks that
have been partially recrystallized but retain some relict primary textures.
All rocks described as dolostones also retain some primary textures. Marble
is used to describe carbonates that have been totally recrystallized; all
marbles referred to here are calcitic unles qualified as dolomitic.

Metamorphic rocks

Metamorphic rocks in the study area are divided into two groups by meta-
morphic grade: low-grade, blueschist-facies rocks belonging to the Nome
Group, and high-grade, generally amphibolite~facies rocks. Where exposed in
the study area, the contact between these groups is a high—angle fault, except
in the Darby Mountains where a progressive increase in metamorphic grade from
north to south occurs. The protolith package for these two groups of rock was
the same, at least in part. Upgraded equivalents of Nome Group units can be
mapped among the high-grade rocks.

The Nome group

The Nome Group, as originally defined by Moffit (1913), included two
schist units with an interlayer of limestone. In his latest work Sainsbury
(1974) included all Nome group rocks in the "slate of York region". Recent
mapping shows that the Nome Group is a metamorphic unit which includes two
parts: (1) a coherent, mappable pre-metamorphic stratigraphy (CpCs, 0OCx, Ocs,
0im) and (2) carbonate rocks with an unknown pre-metamorphic relatiomship to
that stratigraphy (Ddm, Cd, 0d, Sd, DObm, DCbm, among others). Both parts are
composed of early Paleozoic and possibly older protoliths which have undergone
Jurassic blueschist-facies metamorphism and deformation (Forbes and others,
1984; Thurston, 1985). The Nome Group, as used here, includes all lithologies
which retain mineral assemblages stable at blueschist and greenschist fa-
cies. Most Nome group rocks contain blueschist-facies assemblages. Rocks in
the vicinity of Kiwalik Mountain, also included in the Nome Group, equili-
brated at greenschist facies conditions; Nome Group rocks mapped in the north-
ern Darby Mountains show a biotite-grade overprint on blueschist-facies assem-—
blages.

Nome Group rocks record a series of metamorphic conditions that are
considered by Thurston (1985) to represent a monocyclic, polyfacial metamor-
phism. Early low-temperature, high-pressure assemblages (sodic pyroxene,
glaucophane and lawsonite in metabasites) were overprinted by high-pressure
assemblages stable at slightly higher temperatures (garnet, epidote and glau-
cophane in metabasites). Locally, retrograde low greenschist-facies assem-
blages were developed, probably during uplift. The prominent, pervasive
foliation found in most Nome Group rocks is a product of the first and second
stages of metamorphism. The deformation which accompanied metamorphism is
characterized by ductile structures typical of deeper crustal processes;
thrust faults have not been mapped within the Nome Group stratigraphy.

The flat-lying to shallowly dipping transposition foliation of the Nome
group is an axial planar schistosity which is commonly parallel to lithologic
layering; intrafolial isoclinal folds are abundant. This foliation is the
product of penetrative ductile deformation which presumably has significantly
altered original geometric relationships between lithostratigraphic units
while leaving the stratigraphic succession largely intact. Lithologic con-



tacts have been rotated into parallelism with the foliation in most expo-
sures. Locally the foliation crosses lithologic layering at high angles,
presumably in the vicinity of the hinges of outcrop~ to map=-scale recumbent
folds. 1In the northeast Seward Peninsla, in the vicinity of Kiwalik Mountain,
the metamorphic stratigraphy is inverted relative to most exposures of the
Nome Group; this may indicate that nappe formation accompanied deformation.
Stretching lineations (mineral aggregates, boudinage axes) and isoclinal fold
hinges formed with the schistosity both have a north~south trend; vergence has
not been observed. All the above-mentioned structures were formed during
regional blueschist-facies metamorphism, and indicate that the Nome Group
schists were at a sufficient depth in the crust to undergo ductile deformation
accompanied by significant extension along a north-south trend. Patrick
(1986) has used quartz petrofabrics to determine that the deformation had
northward vergence.

The protolith package of the Nome Group includes submarine sedimentary
and igneous rocks of possibly Precambrian to Devonian age. Early Paleozoic
lithologies formed in an area restricted from terrigenous input, favoring
deposition of carbonate and siliceous sediment (0€x). During Ordovician time,
a mafic volcanic event was recorded in rocks now part of the Casadepaga Schist
(Ocs). Carbonate deposition resumed after the volcanic event, and the impure
chlorite marble unit (also Ordovician; Oim) was deposited. The depositional
environment of post-Ordovician lithologies 1is 1less clear. Some carbonate
deposition, on a platform or slope, continued on until the Devonian.

High-~grade rocks of the Kigluaik, Bendeleben and Darby Mountains

Amphibolite~ and locally granulite-facies metamorphic rocks of the Kig-
luaik, Bendeleben, and Darby Mountains are referred to here as the "high-grade
rocks”. These include upgraded equivalents of the Nome Group metamorphic
stratigraphy (Oimh, Ocsh, 0€xh, and €p€sh) and generalized units (Pzp€h,
Pzp€g, Pzp€m) which may include rocks other than the Nome group, as well. The
high-grade rocks had a variety of metamorphic histories. In the eastern
Bendeleben and southern Darby Mountains, sillimanite-bearing schist and marble
are found in envelopes surrounding plutonic rocks (Pzp€g), and record only one
metamorphic event. High-grade rocks in the central and northern Darby Moun-
tains, western Bendelebens, and eastern Kigluaik Mountains are polymetamor-
phic .

Polymetamorphism in the Kigluaik and Bendeleben Mountains produced early
high-pressure assemblages including kyanite and staurolite and late low-pres-
sure assemblages containing andalusite, cordierite, orthoamphibole, and silli-
manite. Evidence for blueschist-facies metamorphism in these rocks is lack-
ing, but may have been obliterated.

In the northern Darby Mountains, originally blueschist-facies Nome Group
rocks show a biotite-grade thermal overprint. The grade of the thermal over-
print increases southward to Mt. Arathlatuluk, where granulite-facies schist
and stocks of anatectic granite are found. Here the high-grade metamorphism
apparently has overprinted blueschist-~facies rocks. Finally, andalusite-
bearing contact metamorphic assemblages, formed with intrusion of the Darby
pluton, cross—cut the prograde metamorphic sequence.

Rocks of the Kugruk fault zone

A zone of generally north-south trending vertical faults in the east part
of the map area defines the Kugruk fault zone (Sainsbury, 1974; see fig. 1).



The most common rocks in the fault zone are Nome Group carbonates but blue-
schist-facies mylonitic metabasite (MzPzm), metabasalt (MzPzb), carbonate and
mafic clast conglomerate (TKc), sandstone (TKs), an altered tonalite (MzPzt),
and rare serpentinite (MzPzs) occur as well. The mylonitic metabasite (MzPzm)
contains relict igneous as well as high-pressure minerals (glaucophane and
lawsonite); the high-pressure minerals indicate metamorphism occurred at
pressures greater than 7-8 kb. Despite overlap with metamorphic conditiouns of
the Nome Group, the incomplete recrystallization and brittle deformation
textures recorded in the mylonitic metabasite indicate it had a different
deformational history. The carbonate and mafic clast conglomerate is a ridge-
forming unit in the fault zone. It contains clasts of other bedrock units
found in the fault zone (principally the mylonitic metabasite and Paleozoic
carbonate lithologies) but also contains clasts of rocks not found locally in
the fault zone or the surrounding Nome Group. The elongate Cretaceous Darby
pluton is aligned along the southern section of the fault zone, and it is
possible that this zone of crustal weakness was first active in Cretaceous
time. Nome Group rocks have been identified on both sides of the zone, so it
can not constitute the boundary between the “"continental” rocks of Seward
Peninsula and the oceanic rocks of the Yukon-Koyukuk province (Patton and
Tailleur, 1977).

Igneous rocks
Intrusive rocks

The Devonian orthogneiss at Kiwalik Mountain (fig. 1), which intruded the
protolith of the Nome Group, is the only orthogneiss in the study area of
known Paleozoic age. Orthogneiss bodies (Pzg) near Serpentine Hot Springs and
Cape Nome are possibly correlative in age. Early Paleozoic orthogneiss bodies
have been found in the Nome Group in the Nome quadrangle (R.L. Armstrong,
written comm., 1985).

Cretaceous magmatic activity on Seward Peninsula is represented by three
to four suites of granites in the Bendeleben and Solomon quadrangles (Miller
and Bunker, 1976; Hudson and Arth, 1983). Rocks of granitic composition have
been named according to the IUGS classification scheme (Streckheisen, 1976).

Basic information on the ‘23 intrusive igneous rock units is included in
Table 1. Composition, mineralogy, age, and significant references for each
unit are listed. Textural characteristics, intrusive relationships, mineral-
ization, and possible correlations are listed in the unit descriptions (Ap-
pendix A). Table 2 1lists new radiometric ages which have been obtained;
ternary diagrams showing model percentages of quartz, alkali feldspar and
plagioclase (recalculated to 100 percent) for intrusive rocks are included in
figure 2.

Volcanic rocks

During Cenozoic time, probably Eocene to Recent, basaltic volcanism has
produced a plateau in the Bendeleben quadrangle (QTv, Qv, Qlj). Felsic hypa-
byssal rocks (Ta) in the Bendeleben Mountains may be in part coeval with the
basalts.
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Figure 2, continued:

Intrusive rock nomenclature
(modified from Streckeisen, 1976)
Quartz

6 7 8 . - \10\\

/ 1/ 12 | 13 \ 14 \ 15\

Alkall Feldspar Plagioclase
1- quartz-rich granitoids 8- quartz monzonite
2- alkall-feldspar granlite 8- quartz monzodiorite/quartz monzogabbro

3a-syenogranite 10= gquartz dlorite/quartz gabbro/quartz

3b-monzogranite anorthosite

4-granodlorite 11- alkali-feldspar syenite
5-tonalite 12- gyenite
8- quartz aikall-feidspar syenite 13- monzonlite

7- quartz syanite 14- monzodiorite/monzogabbro

15— dlorite/gabbro/anorthosite
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Table 1.--(continued)

an
and
apt
bio
cct
cdm
cdt
ept
fex
fit
gar

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9)

(10)

(11)

(12)

Mineral abbrebviations used in this table

allanite hbl hornblende prx pyroxene
andalusite hem hematite psl pseudoleucite
apatite ksp alkali feldspar qtz quartz
biotite kyt kyanite rtl  rutile
calcite Teu Tleucoxene ser sericite
corundum mag magnetite sch scheelite
cordierite mnz monazite sil sillimanite
epidote mus muscovite sph sphene
iron oxides nph nepheline tmi  tourmaline
fluorite opg opaques tpz topaz
garnet plg plagioclase zir zircon
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Surficial deposits and sedimentary rocks

Sedimentary deposits are poorly exposed in the study area, and include
rocks of Tertiary and possibly late Cretaceous age. The large basins which
flank the Bendeleben and Kigluaik Mountains contain Tertiary sediments that
are exposed locally on the basin boundaries. Sedimentary rocks of Eocene age
have been found in a small basin in the northern Darby Mountains (T. Ager,
written comm., 1985). The best exposures of sedimentary rocks (TKs, TKc) are
found along the eastern boundaries of the Bendeleben and Solomon quadrangles
in the Kugruk fault zone. Rocks containing significant amounts of coal are
also found in this zone.

FOSSIL DATA

The fossil locality map and associated tables (Appendix B) contains all
the pre-Quaternary megafauna and microfauna data collected during the course
of the Bendeleben-Solomon AMRAP Project (1982-85). In addition, because
fossil data from central Seward Peninsula are scarce, we have also tabulated
all pre-Quaternary fossil occurrences (excluding pollen and plants) published
since 1960 as well as all available previously collected but unpublished USGS
fossil data.

Only a few collections were made in the map area prior to 1960 (Brooks
and others, 1901; Collier, 1908; Smith, 1910; Smith and Eakin, 1911; Kindle,
1911). Re-collections were made at as many of these localities as could be
precisely located by W.W. Patton, Jr., USGS, in the early 1970's and by
Dumoulin during the Bendeleben-Solomon AMRAP Project. Results of the pre-1960
collections are summarized in the “"Remarks™ column of the fossil tables ad-
jacent to the appropriate recollection. Where necessary, J.T. Dutro, Jr.,
USGS, provided revised age assignments, based on modern stratigraphic and
paleontologic information, for the older collections.

Since 1960, fossil data from central Seward Peninsula has been published
by Miller and others (1972); Sainsbury (1974); and Oliver and others (1975).
All pertinent faunal lists and collection localities contained in these publi-
cations are reprinted here. Previously unpublished data from the map area was
provided by T.P. Miller, W.W. Patton, Jr., and C.L Sainsbury. T.J. Ryherd,
Alaska Division of Geological and Geophysical Surveys, kindly allowed refer-
ence to his unpublished fossil discoveries in the southern Kotzebue quad-
rangle.

Pre~Quaternary pollen and plant collections (not tabulated here) have
been published in Hopkins (1963 and 1967), and Hopkins and others (1971).
Data on Quaternary fossil collections from central Seward Peninsula can be
found in Kaufman and Hopkins (1985).

The fossil locality map should be used in conjunction with the geologic
map; geologic units are not shown on the locality map, but unit assignments
are given in the tables. Fossil localities appear on the map according to
field number; in the table, field numbers are listed in alphabetic and then
numeric order, and USGS collection numbers are also listed where appropriate.

During the course of AMRAP, a few collections were made in the western-
most parts of the Norton Bay and Candle quadrangles where they adjoin the
AMRAP map area. The results of these collections are listed in the tables
although the localities are not shown on the map.

There are three explanatory tables in Appendix B. Table 1, the mega-
fossil collections; Table 2, the microfossil collections; and Table 3, barren
collections made in search of microfossils.



If more than one sample was collected at a single locality (for example,
both megafossils and microfossils were collected, or microfossils were col-
lected by two different workers or in two different years) cross references
are given to all other collections from that locality in the "Remarks™ column.

If different lithologies were collected at a single locality, or if the
lithology collected represents a subordinate lithology for that geologic unit,
this fact is mentioned in the "Remarks"” column. In a few cases, fossils have
been obtained from outcrops of a given geologic unit which are too small to be
shown at the scale of the geologic map. Such cases of discrepancy between
unit assignment in the fossil tables and unit distribution on the geologic map
are explained in the "Remarks” column. Lastly, where newly obtained fossil
data is in conflict with previously published age assignments, such conflicts
have been noted (also in the "Remarks” column).

Megafossils have been found at 19 localities. The megafauna consists of
tabulate and rugose corals, stromatoporoids, bryozoa, and brachiopods identi-
fied by W.A. Oliver, Jr., J.T. Dutro, Jr., and O.L. Karklins, all of the
USGS. Most of the collections come from unit Ddm (11 collections); but Pzm
(6), od (1), and a clast in TKc (1) also yielded Paleozoic megafossils. Most
of the known megafossil localities were also collected for microfossils.

Ninety-one microfossil collections were recovered from 80 localities.
Conodonts dominate the Paleozoic microfauna, but phosphatic brachiopods,
lapworthellids, phosphatic spine steinkerns, radiolaria, and ichthyoliths were
also found. The Paleozoic microfauna was identified by A.G. Harris, J.E.
Repetski, and K.M. Reed (USGS); and B.K. Holdsworth (University of Keele,
England). Again, most of the collections (27) come from unit Ddm. Other
units which contain Paleozoic microfossils are TKe (21 collections from indi-
vidual clasts in the conglomerate), Od (11), D€bm (7), Pzd (6), 0€x (6), DObm
(5), Pzm (3), Sd (1), O0im (1), and €4 (1). Younger microfossils (pollen) have
‘been recovered from two localities-in TKs and identified by E.B. Leopold
(University of Washington).

Conodont color alteration indices (included under "Remarks"”) indicate
minimum temperatures reached by the host rocks (see Epstein and others, 1977,
for a full explanation of CAI theory and practice). The currently accepted
temperature ranges for given CAI values are provided at the end of Table 2.
However, it should be noted that anomalously high CAIs can be produced by
exposure to saline or corrosive fluids (such as may be involved in episodes of
mineralization or dolomitization).

Biofacies interpretations for conodont faunas are also provided, where
appropriate, under "Remarks". More information on provincialism and biofacies
in lower Paleozoic conodonts can be found in Clark (1984).

It should also be noted here that in the highly deformed and metamor-
phosed carbonates of central Seward Peninsula, much better success was
achieved in recovering conodonts from dolomitic carbonates than from calcitic
carbonates. This 1is the opposite of the situation in unmetamorphosed car-
bonates, where limestones typically yield more abundant and better preserved
faunas than do dolostones (A.G. Harris, written commun., 1985). More than two
thirds of the central Seward Peninsula conodont faunas were obtained from
dolostones; only 307 of collections from dolostone were barren, compared to
65Z of collections from metalimestone and marble.

Lastly, a list of localities which yielded collections barren of micro-
fossils 1is included here for two reasons. First, to indicate that where
fossil data from certain units or geographic areas is sparse, it is not
usually due to lack of sampling. Second, to indicate where future sampling
for conodonts might most profitably be undertaken.
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APPENDIX A:

UNIT DESCRIPTIONS, SOLOMON, BENDELEBEN,
AND SOUTHERN KOTZEBUE QUADRANGLES

SURFICIAL DEPOSITS
Qbm ~ Modern beach deposits (Holocene)
Clean sand and cobbly sand forming modern spits, beaches, and barrier bars
Qb - Beach deposits (Pleistocene)

Silt, sand, and gravel deposited during the last interglacial (Pelukian) and
perhaps older marine transgressions on the southern coastal plain (north of
Safety Sound). Includes ancient barrier bars composed of well-sorted sand
forming linear ridges

Qe =~ Dune sand deposits (Pleistocene)

Well sorted, fine sand generally overlain by thin silt cover. Found west of
Golovin Lagoon where it is exposed in swales and river cuts

Qs - Silt and peat deposits (Quaternary)

Thick deposits of weakly stratified, well-sorted eolian silt with sand, or-
ganic-rich silt, and detrital peat. Contains ice wedges and high volume of
interstitial ice. Supports numerous thaw lakes and pingos. Found in marshy,
topographic depressions throughout the map area -

Qlt - Lake terrace deposits (Pleistocene)

Stratified sand and silt with some fine gravel. Forms terraces above Imuruk,
Kuzitrin, and Salmon Lakes

Qd - Glacial drift, undivided (Late Quaternary)

Unsorted, nonstratified till; locally stratified and sorted ice-contact and
outwash gravel. 1Includes drift deposits from the four most recent glacial
intervals recognized on the Seward Peninsula by Kaufman and Hopkins (1986).
The oldest deposits (assigned to the Stewart River glaciation) are probably
pre-Wisconsin in age. They form subdued, gravelly ridges that have been
substantially modified by post-glacial weathering. Drift of the next younger
interval (Salmon Lake) is found closely nested behind the older, outermost
drift. In the study area, glaciers of this interval were largely restricted
to mountain valleys, but south of the Kigluailk Mountains, they spread out
beyond the mountain front forming large, piedmont lobes. Glaciers of the
succeeding interval (Mount Osborn) were confined to mountainous tributary
valleys where they left moraines that retain their morphologic freshness. The
youngest ice advance is latest Wisconsin or early Holocene age, recorded only
in a few of the highest valley heads.

The unit is found far inside the limits of much older drift which, on this
map, has been included in map unit Qc. A more thorough discussion of the
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study area's glacial history is provided by Kaufman (1985) and Kaufman and
Hopkins (1986)

Qc = Silty colluvium, undivided (Quaternary)

Massive to weakly stratified silt, fine sand, and pebbles derived predominant-
ly from windblown or frost-rived materials. In valley bottoms, deposits
include stratified organic silt and peat with abundant interstitial ice. On
valley walls, deposits form solifluction lobes of poorly sorted stony silt.
On hill tops and ridges, material is angular, frost-rived bedrock rubble.
Along mountain flanks, unit includes aprons of inactive alluvial fans. North
of the Kigluaik Mountains, around Safety Sound, and in McCarthy's Marsh, unit
includes extensive areas of (early Pleistocene) glacial deposits highly modi-
fied by weathering processes and commonly overlain by a thick cover of wind-
blown silt. The volcanic rocks of the Imuruk Lake lava plateau, also overlain
by a thick mantle of silt, are included in this unit. The most widespread
surficial unit throughout the map area

Qal - Alluvium, undivided (Quaternary)

Stratified deposits of sorted gravel, sand, and silt. Includes active chan-
nel, terrace, overbank, fan, oxbow lake fill, glaciofluvial and lagoon de-
posits, and dredge tailings. Also includes small eolian sand dunes on point
bars in the major basins and thermal spring thaw zones

QTkg - Kougarok Gravel (Quaternary, Teftiary)

Oxidized, quartz-~rich pebble-cobble gravel with lenses of silt, sand, and
abundant detrital plant debris. Locally - contains ice-wedge pseudomorphs.
Forms as terrace remnants along the northwest margin of Kuzitrin River basin.

Locally divided into lignified wood and peat unit (1) exposed in wave-cut
pingos near the confluence of Noxapaga River and Turner Creek (noted QTkg (1)
on the map). Unit was called middle member of the Kougarok Gravel by Hopkins
(1963) and Noxapaga Formation by Sainsbury (1974). Contains a middle Miocene
pollen assemblage (T. A. Ager, written commun., 1985)

VOLCANIC ROCKS
Qlj - Lost Jim Basalt (Holocene)

A single basaltic lava flow and associated vent deposits which are undisrupted
by frost brecciation. Found in the central Bendeleben quadrangle

Qv - Volcanic rocks, undivided (Quaternary)

Basalt flows and associated vent deposits that are slightly to strongly frag-
mented by frost riving and are locally overlain by windblown silt. Alkali
olivine basalt and olivine tholeiite. Alkalic rocks contain phenocrysts of
olivine with plagioclase, augite, and spinel in the groundmass. Tholeiitic
rocks contain plagioclase phenocrysts with augite, hypersthene, olivine, and
spinel in the groundmass (Swanson and others, 1981). Underlies portions of
the Lost Jim Basalt in the central Bendeleben quadrangle. Includes the Ca-
mille Basalt and Gosling Volcanics of Hopkins (1963), as well as small flows
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in the valley centers of Lava and Bear Creeks. K-Ar determinations on basalt
from the Kugruk River canyon (Turner and Swanson, 1981) and from Minnie Creek
(Kaufman and Hopkins, 1985) indicate that the Gosling Volcanics were in part
extruded between 0.8 and 0.9 Ma. The Camille Basalt is younger by an unknown
amount of time

QTv - Volcanic rocks, undivided (Quaternary and Tertiary)

Basalt lava flows and associated vent deposits that are thoroughly fragmented
by frost action. The most widely distributed and voluminous volcanic rocks
underlying most of the Imuruk Lake lava plateau but mapped only where exposed
through an otherwise 1-6 m thick mantle of windblown silt. Mostly alkali
olivine basalt, lesser olivine tholeiite. Alkalic rocks contain phenocrysts
of olivine with plagioclase, augite, and spinel in the groundmass. Tholeiitic
rocks contain plagioclase phenocrysts with augite, hypersthene, olivine, and
spinel in the groundmass (Swanson and others, 1981). Includes the Imuruk
Volcanics of Hopkins (1963) which are between 2 and 5 Ma (Hopkins and others,
1971; Turner and Swanson, 1981). Flows of the Imuruk Volcanics were confined
by modern valley systems that drained north from the Imuruk Lake area and, as
a result of subsequent stream incision, are now found as bench remmants high
on valley walls. South and east of Imuruk Lake, older volcanic rocks are
found capping ridge tops. These older rocks include the Kugruk Volcanics of
Hopkins (1963) which encompass flows dated at 26-29 Ma (Turner and Swanson,
1981). The term “"Kugruk Volcanics" was abandoned by Hopkins and others (1971)

TKv - Felsic volcanics (Tertiary, Cretaceous)

Rubble crop of volcanic rocks along Limestone Creek in the Bendeleben D-1
.quadrangie. Two varieties of rock are present, both moderately to strongly
limonite stained. One is a volcanic flow or tuff that contains up to 4%
phenocrysts in an aphanitic, devitrified groundmass. The phenocrysts are
predominately sanidine with rare quartz and plagioclase. No mafic minerals
are present, but the morphology of rare aggregates of sericite, opaques and
limonite suggest the former presence of biotite. The other rock is fragmental
and contains schist, devitrified volcanics, and angular quartz fragments in a
felsic(?), sericite-bearing matrix. May be a volcanic flow breccia or vent
breccia rock.

The age of this rock is unknown. Felsic tuffs on St. Lawrence Island have
yielded a K-Ar age of 39.3 Ma (Patton and Csejtey, 1980)

NOME GROUP
Metasedimentary rocks
Ddm - Dolostone, metalimestone and marble (Devonian)

Medium- to dark-gray-weathering, black to dark-gray dolostone, metalimestone
and marble. Typically weathers to fist-sized rubble; outcrops occur along
river banks or sea cliffs. Outcrops are not foliated, but are strongly frac-
tured, commonly brecciated, and may be veined with coarse-crystalline calcite
or dolomite. Consists of fine-grained, mostly non-ferroan or slightly ferroan
dolomite, with subordinate fine- to coarse-crystalline calcite. Relict sedi-
mentary structures include zebra dolomite, fenestral fabric, and mm-scale
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(algal?) laminatioms. Thin section textures, where not obscured by re-
crystallization and dolomitization, show rocks consist of packstones and
wackestones; clasts include pellets, crinoid ossicles, and other fossil frag-
ments. Minor associated chert. Conodonts of Early to earliest Late Devonian
age have been found in 20 localities (Table 2). A megafauna of late Early,
Middle, and early Late Devonian age consists of tabulate and rugose corals,
stromatoporoids, brachiopods, and rare bryozoans. Megafauna, microfauna, and
sedimentary features all indicate shallow-water depositional conditions.
Occurs east of the Darby Mountains (Bendeleben A-1, B-1l; Solomon C-1, D-1),
along the Kugruk and Burnt Rivers (Bendeleben D-2), along the Fish River
(Solomon C-3, D-3), in beach exposures near the mouth of Koyana Creek (Solomon
C-4), and as isolated hills in the Bendeleben C-6 and D-5 quadrangles. Best
exposed in seacliffs in the Solomon C-1 quadrangle, about 5 1/2 km southeast
of Elim. Dolostone 1is the dominant lithology in the eastern exposures; meta-
limestone and marble predominate in the west and central exposures. Partially
equivalent to 'Ddl' of Miller and others (1972)

DObm - Black metalimestone and marble (Devonian through Ordovician)

Black to dark-gray metalimestone and marble and subordinate dolostone exposed
on sea cliffs on Kotzebue Sound (Kotzebue A-2 and A-3 quadrangles). Weathers
gray, locally buff; commonly has fissile partings and is well layered. Layers
range from 2-50 cm thick, with rhythmic alternation of thicker, coarse-
crystalline and thinner, fine-crystalline layers. Relict sedimentary struc-
tures include graded bedding, cross-bedding, flame structure, loaded bed
bottoms, channelized beds, and imbricated rip-up clasts. Two miles west of
Cape Deceit, a 15-20 m thick interval of dominantly matrix-supported carbonate
breccia, with rounded and angular clasts up to 5 m in diameter occurs in the
section, as well as thinner (up to 1 m) intervals of carbonate-clast
breccia. Local solution collapse features occur, and dedolomitization tex-
tures are noted in thin section. Subordinate argillite, phyllite, and radio-
larian chert are found about a mile and a half west of Cape Deceit; quartz-
graphite schist and impure marble (containing up to 20% graphite, quartz,
albite and white mica) are abundant in the vicinity of Toawlevic Point.
Conodonts of Middle Silurian, Late Silurian, and Silurian through Middle
Devonian age have been obtained from well layered metalimestone at three
localities in the Kotzebue A-2 and A-3 quadrangles (83 ADn 44, 83 ADn 75,
84 ADn 79C). Conodonts of Middle to Late Ordovician age were obtained from
thinly layered "flaggy™ metalimestone exposed about a mile and a half west of
Cape Deceit, and graptolites of Late Ordovician (Caradocian and Ashgillian)
age were obtained from the "flaggy" metalimestone and from argillite and limey
argillite at this locality (Ryherd and Paris, 1986). Well layered metalime-
stone containing redeposited(?) rugose and colonial corals of Middle to Late
Devonian age have been described from Willow Bay, in the Kotzebue A-1 quad-
rangle; these rocks may be a part of the DObm package (T. Ryherd, written
communication, 1985).

Two small gabbroic plugs, intruded into rocks of this unit, are found west of
Cape Deceit. They show relict ophitic textures and are partially recrystal-
lized to a low-grade metamorphic assemblage of actinolite, epidote, and gar-
net.

The carbonate rocks of DObm have been intepreted to be carbonate turbidites
and debris flows which brought material derived from platform carbonates into
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a slope and basinal depositional setting (Dumoulin and Till, 1985; Ryherd and
Paris, 1985, 1986). The rocks may correlate, at least in part, with D€bm, and
are intercalated with, and possibly facies equivalents of D€ks. Partially
equivalent to 'M1?', 'p€l' and 'Pzm' of Hudson (1977)

D€bm - Black marble (Devonian through Cambrian)

Black to dark gray marble and subordinate fissile impure marble, calcareous
schist and mafic schist. Best exposed in sea cliffs on Norton Bay (Solomon C-
1 and Norton Bay C~6 quadrangles); also forms rubble covered hills inland.
Marble in 1layers of 1-20 cm, with rhythmic alternation of purer, coarse-
crystalline and more impure, fine crystalline layers. Common mafic dikes,
sills, and plugs, intrusive into the carbonate rocks, are one-half to two
meters across, and weather light green. Contact metamorphic affects preserved
include bleached carbonate rocks and albite-, chlorite~, epidote- and tour-
maline~bearing skarn assemblages. The mafic rocks themselves are composed of
fine-grained chlorite, actinolite, albite, and white mica; glaucophane inclu-
sions are found in the albite. At two localities, mafic minerals form layers
and are disseminated in the fine crystalline carbonate rock. Some mafic
volcanism may have accompanied deposition of the carbonate; all of the mafic
volcanics were affected by regional metamorphism along with the carbonate
rocks. The marble protolith may be carbonate turbidites and periplatform
ooze; unit may represent a more deformed equivalent of DObm. Intercalated
with and possibly facies equivalent of D€ks. Seven conodont faunas were
obtained from six localities in D€bm. Two faunas are of probable Middle to
Late Silurian age (84 ADn 5H, 85 ADn 2B), one is middle Early Devonian (84 ATi
23) and one is Late Silurian to Early Devonian (84 ADn 31). Two faunas from
westernmost exposures of DE€bm are considerably older: one is middle Early
through Late Ordovician (84 ATi 152), the other is Early Cambrian (84 ATi
57). There is thus a gap of over 100 million years between the oldest and
youngest faunas obtained from this unit. At least three explanations could be
invoked for this faunal distribution. If all conodont collections represent
depositional ages, the unit may represent two episodes of deposition of litho-
logically similar material-—one of Early Cambrian age, one of Late Ordovician-
Early Devonian age, separated by a long interval of non-deposition. Or,
deposition may have extended more or less continuously from Cambrian to De-
vonian time--present fossil collections from DE€bm are few and future collec~-
tions may eliminate the apparent hiatus. Alternately, some or all of the
conodont collections could be reworked, and the depositional age of the entire
unit could be Late Silurian-Early Devonian or younger. In this case, the
western faunas would represent material eroded from an older (Cambrian and
Ordovician) carbonate platform source; the eastern faunas could represent
erosion from a younger source or faunas contemporaneous with deposition.
Partially equivalent to 'D1d' of Miller and others, 1972

D€ks -~ Calc-schist (Devonian through Cambrian)

Forms Sullivan Bluffs on Kotzebue Sound (Kotzebue A-3 quad), Mt. Kwiniuk in
the eastern Solomon quad, and beach cliff exposures in that vicinity. The
calc—-schist is medium-grained, contains quartz, calcite, white mica, chlorite,
albite and graphite and shows relict sedimentary cross-bedding and graded
bedding. Is apparently interlayered with DObm and D€bm; possibly is facies-
equivalent. Contains abundant disseminated pyrite where exposed on Kotzebue
Sound



Sd - Dolostone (Silurian)

Forms a rubble~covered hill in the southeast quarter of the Bendeleben A-1
quadrangle, east of the Tubutulik River and north of Lost Creek. Dominant
lithology is 1light-gray weathering, light-~ to dark-gray fine-grained dolo-
stone; associated 1lithologies are black dolostone and black marble. The
light-gray dolostone yielded a Middle-Late Silurian conodont fauna (83 ADn
27); the conodont species association indicates a shallow, warm-water depo-
sitional enviromment. Several other lithologically similar dolostones in the
southeast Bendeleben and northeast Solomon quadrangles contain Silurian-Early
Devonian conodonts. These occurrences are presently mapped as Pzd but may, at
least in part, belong to Sd

0d - Dolostone (Ordovician)

Pink- to 1light-gray to tan-weathering, gray to tan dolostone. Forms rubble
crop in tundra, and local cliffs along river banks. Consists of fine-grained,
mostly non-ferroan dolomite. Relict sedimentary features include: distinct
color-mottling, reflecting an original, thoroughly bioturbated fabric; zebra
dolomite, suggestive of evaporitic supratidal conditions; fenestral fabric,
which generally occurs in tidal flat or shallow subtidal environments; and
probable oncolites, which also indicate a shallow-water depositional environ-—
ment. Conodont faunas have been obtained frqom eleven localities in this
unit. Three distinct ages are represented: middle to late Early Ordovician
(83 ACl1 94, 83 ACl 114, 82 ADu 69, 83 ADn 29A), early Middle Ordovician (82
ADu 71), and middle Middle Ordovician (84 ADn 80A). Most of the assemblages
represent shallow, to very shallow warm-water biofacies of the North America
‘Midcontinent faunal succession. A single collection of poorly preserved
corals has been obtained from this unit (68 ASn 130). Best exposures are on
the east fork of the Burnt River and east bank of the Kugruk River in the
Bendeleben D-2 quadrangle. Also exposed near the Tubutulik River (Bendeleben
A-1), near American Creek (Solomon D-5) and east of Serpentine Hot Springs
(Bendeleben D=5, C-5)

Oim - Impure chlorite marble (Ordovician)

The unit underlies rounded, buff- to orange-weathering hills and is found in
great abundance in Solomon quadrangle in the vicinity of the Fish and Bonanza
Rivers. The unit crops out poorly; rare outcrops show well-foliated impure
marble to calc-schist. Impurities are most commonly chlorite and albite.
Lenses up to a meter across and fine layers of chlorite and albite are diag-
nostic of the unit, and trace foliation and folds. Chlorite—albite lenses and
layers are more abundant near the base of the unit. Locally pods of fine-
grained metabasite are found, also more common at the base of the unit. These
pods are distinct from the bulk of metabasite pods in the Casadepaga schist in
their general lack of appreciable garnet and sphene, common in the Casadepaga
rocks. The pods can be recognized in the field as piles of massive medium-
gray rubble several meters across. In rare instances the unit may include
pure marble or orange-weathering dark-gray dolostone. The unit is a minimum
of 1.2 km thick. Conodonts of Early through Middle Ordovician age have been
obtained from a dolostone lens in the upper part of the unit in the Solomon D-
6 quadrangle (84 ATi 281). Excellent exposures of the unit can be found in
the central Solomon D-6 quadrangle, on hill 1672 on the ridge between the
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Casadepaga and Bonanza Rivers. Equivalent to 'pCsm' of Miller and others
(1972) and 'pCl' of Sainsbury (1974)

Ocs - Casadepaga schist (Ordovician)

Forms rounded hills of frost-riven 1light-green and greenish-brown mafic
schist, locally punctuated by dark greenish-black torrs and rubble piles
several meters across. The schists are of various quartz-poor lithologies,
the torrs are metabasite. Lithologies are dominated by components of mafic
and calcareous composition. Chlorite—albite schist, mafic schist, chlorite-
albite-epidote-white mica schist, chloritoid-glaucophane metapelite, and calc-
schist are common. Lithologies are intelayered on a scale of tens of centi-
meters; the layering may occur in repetitive couplets. The schists form
rare, poor to good outcrops on ridgetops. Boudins, lenses and layers of fine-
to coarse-grained, massive metabasite comprise the greenish-black torrs of the
unit. In thin section these rocks are found to be composed of glaucophane,
actinolite, chlorite, epidote, garnet, albite, white mica, sphene, and locally
quartz, fe-carbonate, pyroxene, and barroisite. Most of these metabasites are
appreciably enriched in iron and titanium. A smaller percentage of the mas-
sive metabasite pods are garnet— and sphene-poor, and light to medium green on
fresh surfaces. Mafic schist layers in the surrounding rocks have mineral
assemblages similar to both kinds of metabasite pods. The metabasite torrs,
common albite porphyroblasts in dark-green, chlorite-rich schist, and quartz-
poor nature of the rocks are characteristic of this unit. The unit is 0.6 to
1.6 km thick. The unit is best exposed in southeastern Solomon D-5 quad-
rangle, north of the Nome-Council road on the ridge north and northwest of
Horton Creek; in the central part of the Solomon D-5 quadrangle at the head-
waters of Alma and Venture Creeks; and in east-central Solomon D-6 quadrangle
on the ridgeline between Eldorado and Nelson Creeks, including hills 2144 and
2067. No fossils have been found in the Casadepaga Schist, but its age is
constrained by its stratigraphic position between the Mixed unit (0OCx) and the
Impure chlorite marble (Qim), both of which contain Ordovician conodonts. In
the vicinity of Kiwalik Mountain, it is intruded by a granitic orthogneiss Dg
of middle Devonian age. TFirst described by Smith (1910). Partially equiva-
lent to the 'slate of the York region' of Sainsbury (1974), and 'pCqms' of
Miller and others (1972) :

0Cx - Mixed unit (Ordovician, Cambrian)

Interlayered pure and impure marble, quartz-graphite schist, pelite, calc-
schist, and mafic schist. Marble, gray and orange weathering, and dark gray-
black weathering quartz-graphite schist are the most common lithologies in the
unit, which may be dominated locally by one or the other. The unit is further
defined by 1its position stratigraphically between the underlying pelitic
Solomon Schist and overlying Casadepaga schist. Good exposures are rare.
Minor lithologies generally do not crop out; gray-weathering pure marble forms
rounded ridgelines which may stretch along strike for several miles, and
rounded hills of slabby, black quartz-graphite schist can be recognized from
great distances. Internal stratigraphy is not consistent; lithologies thicken
and thin along strike on a scale of kilometers, a feature which may be depo-
sitional as well as structural. Although most lithologies in this unit occur
in others, the quartz-graphite schist is known only in this unit. The quartz-
graphite schist is generally uniform, dark-gray or black, and compositionally
limited to quartz, graphite, and small amounts of white mica, albite and
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chlorite. Graphite may comprise more than 50% of the rock, and may rub off on
the hands. Locally a centimeter-thick banding of dark gray-black quartz-~
graphite schist and gray~black quartz—-graphite-calcite schist are found. The
uppermost lithology in the wunit is commonly an orange weathering chlorite
marble which forms stepped outcrops. Boudins of glaucophane-, epidote-, and
garnet-bearing metabasite, similar to those found in the Casadepaga schist,
are present locally at the top of the unit. These boudins are most common
south of Salmon Lake in the northeast Solomon quadrangle. Thickness variable
from 0.8 to 1.5 km. Age range of the unit not strictly kmown. Conodonts of
Ordovician age were obtained from relatively pure marble in the upper part of
the unit (sample 84 ADn 75Z). Recrystallized radiolaria collected in the
northern Darby Mountains in banded calcite-bearing quartz-graphite schist are
of probable pre-Devonian age (B. K. Holdsworth, written communication,
1985). Partially includes 'p€s' and 'slate of the York region' of Sainsbury
(1974). Best exposed in the eastern Solomon D-5 unit on the ridge to the
northwest of upper Birch and Auburn Creeks, and in east-central Solomon D-6
quadrangle on the ridgetop just south of Nelson Creek

€p€s - Solomon schist (Cambrian, Precambrian)

Tors of resistant, well foliated quartz-rich schist. Pelitic rocks are the
dominant lithology in the unit, with lesser calc-schist and locally marble
present. Outcrop appearance of the pelitic schist is diagnostic of the unit,
and shows 1-2 cm-thick bands of quartz interlayered with micaceous minerals.
In thin section, major minerals include quartz, muscovite, chlorite, chlori-
toid, and locally graphite, glaucophane and garmet. Quartz layers parallel
foliation and trace isoclinal and chevron-style folds axial planar to the
foliation. Minor lithologic variation may occur on outcrop scale, commonly of
calc-schist and quartz-rich schist. Typical outcrops of the pelite occur in
the northeast Solomon D-5 quadrangle, along the ridgeline south of the
Bermudez Bluff to the headwaters of Camp Creek. The torrs on Monument Moun-
tain, in the Bendeleben C~1 quad, also are composed of this unit. Calcareous
schist may occupy expanses mappable at 1:63,360, as is the case in the central
Solomon D=5 quad. Large marble and dolostone bodies, also mappable at
1:63,360, are found in the northern Solomon D-5 quad. These bodies may have
depositional or structural relationships to the surrounding pelitic schist.
Base not exposed; minimum 1.2 km thick. The age of the unit is not strictly
known. No fossils have been collected from 1lithologies with demonstrably
depositional relationships to the pelite. May have undergone one more period
of deformation than the overlying schist (Gardner and Hudson, 1984). First
described by Smith (1910). Equivalent to 'p€st' of Sainsbury (1974)

€d - Dolostone (Cambrian)

Forms several small knobs in the Solomon D-5 and D-6 quadrangles southwest of
American Creek and north of Auburn Creek. Major lithology is 1light- or
medium-gray to pinkish-orange dolostone which weathers gray to orange and
forms hilltop rubble patches and subcrop. The dolostone is non-ferrcan to
moderately ferroan and locally contains a few percent quartz and white mica.
Structurally underlying this dolostone is a section of schist and marble
several tens of meters thick. The upper third of this section consists of
quartz-white mica schist and chloritic marble; the lower two thirds is mostly
marble containing about 107 quartz, white mica and chlorite. The orange-
weathering dolostone contains lapworthellids (84 ADn 108D), a phosphatic
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microfossil indicative of Early (to possible early Middle) Cambrian age and a
shallow-water depositional environment

Pzim - Impure marble (Paleozoic)

This impure marble forms low rolling buff- to orange-colored hills in the
central and western Bendeleben quad. Forms rare poor outcrops, which charac-
teristically show foliation defined by orientation of white mica or
chlorite. Albite, quartz and graphite are also common impurities. Age un~-
known. Very 1likely in part equivalent to or facies equivalent of impure
chlorite marble (Oim)

Pzwm - White marble (Paleozoic)

Medium~ to coarse-crystalline, white to very light gray marble, which contains
up to 20-25% orange—tan ferruginous material in amorphous blebs and stringers
up to 10 X 20 em in diameter. Locally isoclinally folded and intensely brec-
ciated. Spatially associated with D€bm; cross—cut by metamorphosed mafic
dikes now composed of chlorite, actiolite, and albite with glaucophane inclu-
sions. May essentially be subset of Pzm. No fossils have been obtained from
this unit

Pzm - Marble, undivided (Paleozoic)

Generally 1light-gray-weathering, white to medium-gray, medium to coarsely
crystalline marble. Forms rubble~covered hills and small outcrops. Dominant-
ly pure, but contains up to 10% quartz, white mica and albite locally. Rela-
tionship to metamorphic stratigraphy unknown. May include rock of several
different ages; parts, at least, probably correlative with Ddm but lack faunal
or sedimentologic evidence diagnostic of that unit. In the Bendeleben C-6 and
Solomon D-5 quadrangles, 5 localities contain poorly preserved stromatoporoids
and colonial and rugose corals of Silurian to Devonian age; 3 1localities
contain conodonts of Ordovician to Devonian or Silurian to Devonian age.
Occurrences which have yielded no fossils are assumed to be Paleozoic due to
physical proximity to known Paleozoic carbonates

Pzd - Dolostone, undivided (Paleozoic)

Generally light-colored, fine-grained featureless dolostone which forms rub-
ble-covered hills. Probably includes rocks of several different ages.
Silurian to Devonian and Ordovician to Devonian conodont faunas have been
obtained from four localities. Occurrences which have yielded no fossils are
assumed to be Paleozoic due to proximity to known Paleozoic carbonates.

Rocks presently mapped as Pzd at Cape Deceit in the Kotzebue A-2 quadrangle
may belong to the DObm package (Ryherd and Paris, 1985, 1986). Pzd may also
include rocks correlative with 0d, Sd, and/or Ddm but which do not now contain
sedimentologic or faunal evidence that allow assignment to one of these units



Metaigneous rocks
Dg - Granitic orthogneiss (Devonian)

Forms the rounded, frost-riven slopes of Kiwalik Mountain. Fine-grained, very
light gray to orange-weathering, well foliated white to light tan schist of
granitic to tonalitic composition. Commonly forms weathered boulders 0.5-1 m
across. Crops out rarely; where foliation can be measured, it is parallel to
the foliation in the surrounding schist. Contact crosses lithologic layering
in surrounding schist. Layers and boudins of the orthogneiss which have
chilled margins are commonly found in country rock close to the contact.
Quartz, albite, k-feldspar, and white mica are the most common constituents.
Accessory minerals include biotite, epidote, fluorite, magnetite and cal-
cite. U-Pb zircon age of 381 +2 Ma (John Aleinikoff, written communication,
1983)

Pzg ~ Granitic orthogneiss (Paleozoic)

Rubble crop and outcrop of metagranitic rocks, intrusive into the protolith of
the Nome Group. Composition varies within expanses mapped. Rubble crop only
north of Serpentine Hot Springs; rubble crop and outcrop at Cape Nome. Out-
crop at Cape Nome may include metasedimentary or metavolcanic rocks as well

PzpCf - Felsic schist (Paleozoic, Precambrian)

Light orange to light green weathering fine to coarse-grained quartz-feldspar-
white mica schist. Present on the southwest flank of Kiwalik Mountain and in
stream gravel at the confluence of Independence Creek with the Kugruk River.
- Rarely accessory black tourmaline is found 1lying in plane of foliationm.
Stream gravels include apparently meta-clastic rock which has the appearance
of a flattened matrix-supported conglomerate or fragmental volcanic, composed
of clasts and matrix of the minerals listed above. Clasts show greatly vary-
ing grain size and internal textures. The contact between this lithology and
the lithologies of the Nome Group may be a fault

HIGH GRADE ROCKS OF THE KIGLUAIK, BENDELEBEN
AND DARBY RANGES

Oimh - Impure marble (Ordovician)

Orange weathering, well-foliated marble with biotite and/or chlorite defining
foliation. Lenses of biotite, plagioclase, epidote, actinolite and chlorite
occur locally. Upgraded equivalent of Oim. Best exposed in the northern
Darby Mountains in the vicinity of the north fork of Omilak Creek. May be
present in Bendeleben Range

Ocsh - Calcareous and mafic schist (Ordovician)

Brown to green weathering schist composed of a variety of quartz-poor lith-
ologies, commonly including a mixture of mafic and calcareous minerals.
Epidote, plagioclase, hornblende, calcite, and biotite are major minerals.
Rocks may be color~banded in outcrop, showing brown biotite-rich layers and
green hornblende and epidote-rich layers. Light-brown, massive schist com—
posed of plagioclase porphyroblasts, biotite, and minor white mica may be a
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dominant 1lithology locally. Amphibolite, minor pelite, marble, and rare
layers of orthoamphibole~cordierite schist also occur. Thought to be the
upgraded equivalent of Ocs. Mapped in the Bendeleben and Darby Mountains;
probably present in the Kigluaik Mountains

0Cxh - Interlayered marble and quartz-graphite schist
(Ordovician, Cambrian)

Light gray and dark gray to black layers of marble and quartz-graphite schist
with minor interlayers of pelite, mafic schist, and cale~schist also
present. Marble and quartz-graphite schist occur in layers tens of meters
thick. Thought to be upgraded equivalent of 0OCx. Mapped in the Bendeleben
Mountains; probably present in the Kigluaik and Darby Mountains

CpCsh = Pelitic schist (Cambrian, Precambrian)

Tors and ragged ridgelines characterize areas underlain by schist and gneiss
of predominantly pelitic composition. Rock is dark brown to brownish-gray in
outcrop, with bands and lenses of quartz up to 1-2 cm thick parallel folia-
tion. Quartz bands trace folds with axial planes parallel to the foliation.
Coarse pink garnets, 1-2 cm across, may be present. Pelitic minerals include
biotite, garnet, kyanite, sillimanite, andalusite, staurolite, + muscovite and
k-feldspar. Rare cordierite. Metamorphic assemblages record at least two
metamorphic events, high-pressure assemblages are overprinted by low-pressure
minerals. Thought to be upgraded equivalent of the Solomon schist (CpCs)

PzpCh -~ High-grade schist, undivided (Precambrian to Mesozoic)

Metasedimentary and metaigneous schist and gneiss above biotite grade. In-
cludes a variety of 1lithologies similar to those described in the units
above. Contains areas in which above units (Oim, Ocsh, 0Cxh, CpCsh) probably
can be mapped

PzpCm - High-grade marble, undivided (Precambrian to Mesozoic)

Generally light-gray weathering coarse~grained pure and impure marble, inter-
layered with units (PzpCh, Oimh, Ocsh) described above. Commonly massive,
although meter~thick layers may be separated by thin layers of impurities or
finer grained material. Minerals found in the marble include: calcite,
dolomite, phlogopite, tremolite, quartz, scapolite, diopside, and graphite

PzpCg -~ Migmatite (Precambrian to Mesozoic)

Rocks similar to high~grade metamorphic units (PzpCh, Ocsh, O0Cxh, CpCsh,
PzpCm) discussed above intimately intermixed on a scale of meters to tens of
meters with and locally partially assimilated by granitic rock. Schist and
gneiss upper amphibolite facies in grade; pelitic rocks generally contain
assemblages above the second sillimanite isograd. Best exposed on Cape
Darby. Also present around the Bendeleben pluton (Kb) and Kuzitrin pluton
(Kks) in the Bendeleben Mountains

PzpCs - Metasediments (Precambrian to Mesozoic)

Amphibolite facies metasediments found on the northwest contact of the Qonatut
Granite and in a septum crossing the Windy Creek pluton
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PzpCa - Amphibolite (Precambrian to Mesozoic)

Rare rubble crop in the western Bendeleben Mountains of garnet amphibolite.
Garnet surrounded by halo of symplektic intergrowth of feldspar and amphi-
bole. Some pyroxene present relict from previous metamorphic event or igneous
protolith

PzpCo - Orthogneiss (Precambrian to Mesozoic)

Light gray weathering fine- to medium-grained orthogneiss of the Kigluaik
Mountains containing quartz, feldspar, white mica, biotite, % garnet

ROCKS OF THE KUGRUK FAULT ZONE
TKs - Sandstone (Tertiary, Cretaceous)

Tan to light-gray siltstone, sandstone, and pebbly sandstone. Typically forms
rubble-covered hills in the Bendeleben C-2 and A~-1 quadrangles; best exposures
are river-cliff outcrops along the lower reaches of Spruce Creek (Bendeleben
C-2). Friable to well-indurated, calcite cement. Beds are 5 to 60 cm thick;
sedimentary structures include graded bedding, channels, small scale ripples
and cross-beds. Fine-grained layers are locally rich in carbonaceous plant
debris. Locally coal seams are well developed. Poor to moderately well
sorted, angular to rounded grains. Clast lithologies include: marble, dolo-
stone, plagioclase, mono- and polycrystalline quartz, volcanic lithics (with
felsitic and lathwork textures), blueschist facies metabasite, radiolarian
chert, phyllite, quartz-mica schist, and amphibolite; carbonate clasts pre-
dominate at most localities. Clasts are derived from adjacent metamorphic
rocks, but unit is strongly deformed (outcrops on Spruce Creek show vertical
beds and are intruded by sills [Tm] of probable Tertiary or Cretaceous age).
Two pollen collections have been obtained from this unit (61 APa 41 and 42);
one is of Cretaceous age, the other of Tertiary (Eocene to early Miocene?)
age. Equivalent in part to 'Kss', 'Kls', and 'TKs' of Sainsbury (1974)

TKc = Carbonate conglomerate (Tertiary, Cretaceous)

Light-gray-weathering conglomerate composed predominantly of marble, meta-
limestone and dolostone clasts. Minor associated sandstone and pebbly sand-
stone. Occurs as scattered outcrops east of the Darby Mountains (Bendeleben
A-1, C-2; Solomon D-1; Norton Bay D-6). Forms rounded knobs up to 25 m high
and more extensive areas of rubble crop. Bedding rarely discerned, but local
sandy interbeds and crude grading present. Very poorly sorted, with a matrix
of calcite cement and carbonate sand. Cobbles rounded and sub-rounded; larg-
est cobble at a given outcrop ranges from 52 to 72 cm in diameter. Based on
pebble counts, carbonate clast content ranges from a high of 987 in the Bende-
leben A-1 quadrangle to a low of 817 in the Bendeleben C-2 quadrangle. Marble
and metalimestone/dolostone ratios are variable, and range from 3:1 in the
Bendeleben C-2 quadrangle to 1:2 in the Bendeleben A-1 quadrangle. Non-car-
bonate clasts include chert, mono- and polycrystalline quartz, quartz-mica
schist, chlorite schist, and various greenstone lithologies, most commonly
derived from the adjacent mylonitic metabasite.
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Two small outcrops of mafic clast conglomerate underlie carbonate conglomerate
in the Bendeleben C-2 quadrangle. Sorting is poor; clasts are rounded to
angular and range up to 30 cm in diameter. Dominant clast lithologies are
metavolcanic 1lithics (some containing blue amphibole); lesser 1lithologies
include radiolarian chert, marble, quartz, and quartz-mica schist.

No fossils that pertain to depositional age of TKc have been obtained. The
unit is deformed (vertical beds observed locally) but unmetamorphosed. Infor-
mation is available on age of the source material. Carbonate clasts from six
localities yielded 21 conodont collections. Ages of specific clasts include
Middle to Late Ordovician, Early to Middle Silurian, Late Silurian and Early
Devonian.

Depositional environment for TKc may have been a series of small alluvial
fans. Equivalent to 'Kleg' of Sainsbury (1974) and 'Ke' of Miller and others
(1972)

MzPzm - Mylonitic metabasite (Mesozoic, Paleozoic)

Rubble fields and poor outcrops of fine-grained, medium bluish-gray meta-
basite, commonly with well-developed foliation. Locally the foliation is
even, laminar, and imparts a mm—-scale color banding. In thin section rounded
clinopyroxene grains are found in a finely foliated matrix of chlorite, ac-
tinolite, albite, + crossite, lawsonite, pumpellyite, and epidote. Actinolite
and epidote are more common in rocks found in the southern exposures of the
unit, lawsonite and crossite in the northern. Rare samples retaim gabbroic
textures, and are medium—~grained. Associated with serpentinite (MzPzs) at one
locality. Equivalent of Pmv of Miller and others (1972) and Jv of Sainsbury
(1974) .

MzPzb =~ Metabasaltic rocks (Mesozoic, Paleozoic)

Rubble crop and rare outcrops of dark green, dark red and dark gray vesicular
basalt and basaltic pyroclastic rocks metamorphosed to lower greenschist
facies. Primary textures recognizable in outcrop and thin section. Epidote,
pumpellyite, and chlorite common; relict plagioclase present

MzPzs — Serpentinite (Mesozoic, Paleozoic)

Rubble crop of light-green weathering dark greenish-black serpentinite. Found
in two mappable lenses in the eastern Solomon quadrangle and in smaller bod-
ies, up to 30 meters across, in beach cliffs on Kotzebue Sound. Southern lens
is the 1largest and 1is closely associated with outcrops of the mylonitic
metabasite (MzPzm)

MzPzt - Spruce Creek tonalite (Mesozoic, Paleozoic)

Scattered float and rubble along the middle to upper portions of Spruce Creek
in the Bendeleben B~2 and B~3 quadrangles. Light tan to white weathering
tonalite. Alkali feldspar is absent. Hornblende is preserved only in the
northernmost exposures of the stock, along the west banks of Spruce Creek.
Elsewhere, no primary mafic minerals are present; hornblende is altered to
mixtures of chlorite, opaque minerals and epidote. An odd textural variety of
the stock was found in one locality. Approximately 70% of this rock consists
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of concentrically radiating, spherulite-like intergrowths of plagioclase and
quartz, often surrounding cores or nucleus grains of quartz or plagioclase.
These intergrowths range from 0.7 to 1.7 mm in diameter and are not readily
apparent in hand samples. The significance of this texture is not known.
Several small exposures of an intrusive similar to the Spruce Creek stock
occur along an unnamed stream that flows into the Kugruk River in the north-
west corner of the Bendeleben C-1 quadrangle. Alkali feldspar is absent, and
amphibole is completely altered to a mixture of chlorite, epidote and opaque
minerals in most exposures

INTRUSIVE IGNEOUS ROCKS
Ta - Quartz latite (Tertiary)

Light tan to orange-weathering, altered, porphyritic dikes, sills and small
plugs of uncertain age and composition. Mapped in the Bendeleben Mountains in
the Bendeleben A-4 quadrangle. Approximately quartz latite in composition -
may include rocks of rhyolitic to andesitic composition. May be, in part,
equivalent to Kgl (quartz latite porphyry) and Khi (hypabyssal intrusive
rocks) mapped by Miller and others (1972). Equivalent to “"rhyolites of the
western Bendeleben Mountains” of Turner and Swanson (1981). Whole rock K-Ar
analyses of these altered rocks yielded late Cretaceous ages (Turner and
Swanson, 1981) similar to tin granites of central and western Seward Peninsula
(see Oonatut Granite). Textures in these dikes, sills and plugs indicate
crystallization at shallower levels than the tin granites. However, active
faults and Tertiary basins bounding the Bendeleben Mountains indicate that the
country rocks to these felsites were at deeper crustal levels than the country
rocks to the tin granites in late Cretaceous time. Intermediate to felsic
dikes which crosscut Tertiary mafic dikes in the southern Darby Mountains are
included in this unit due to their apparent youth rather than their composi-
tional similarity to the altered bodies in the Bendeleben Mountains

Tm - Mafic dikes (Tertiary)

Undifferentiated mafic dikes and sills mapped in the Solomon C-4, D-1, D=-4
and Bendeleben A-4, B-3, and C-2 quadrangles and noted in the Bendeleben and
Kigluaik Mountains. Approximately basaltic to andesitic in composition. May
be related to Tertiary volcanic activity; intrude 82 Ma Bendeleben pluton.
May be, in part, equivalent to the lamprophyre dikes noted by Miller and
others (1972) as intrusive into the Kachauik and Darby plutons

Kog - Oonatut Granite Complex (Late Cretaceous)

Pinnacle outcrops, rubble, and float exposed around Sarpentine Hot Springs in
the Bendeleben D-5 and D=6 quadrangles. Locally cut by the headwaters of Hot
Spring Creek and the Fish River. Predominantly monzogranite with lesser
syenogranite. K-Ar ages of 69.2+2 and 71.2+2 were obtained from biotite from
semiporphyritic and porphyritic phases respectively (Hudson, 1979). Eastern-
most of the tin granites on the Seward Peninsula. Placer deposits of gold and
cassiterite occur in streams draining portions of the granite. Mineralized
dikes, veins, gossans, and soils are present immediately east of the pluton in
the metamorphic country rocks. These appear to be fault localized occur-
rences, and contain anomalous amounts of Ag, As, Au, Cu, Hg, Pb, Sb, Sn, and
Zn (Hudson, 1979)
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Kp - Pargon pluton (Cretaceous)

Frost-riven rubble, talus, and rare outcrops exposed on ridges above the
Pargon River in the Bendeleben A-4 quadrangle. Granodiorite and quartz mon-
zonite are the dominant 1lithologies and appear to grade into each other.
Lacks the migmatite zones common around the Bendeleben and Kuzitrin plutons.
Assumed to be Cretaceous in age because of similarities to other intrusives of
the Seward Peninsula

Kb - Bendeleben pluton (Cretaceous)

Outcrop, talus, rubble, and some cirque headwall exposures in the eastern
Bendeleben Mountains in the Bendeleben A-2, A-3, B-2 and B-3 quadrangles.
Monzogranite to quartz monzodiorite; the contacts between quartz-rich and
quartz-poor phases appear sharp, but were not seen in outcrop. Inclusions of
plagioclase-biotite~pyroxene-quartz schist are locally common, and spectacular
exposures of large inclusions or blocks of schist are present on the northeast
side of the ridge in section 7, township 3 south, range 19 west (Bendeleben A-
2 quadrangle). Varying degrees of assimilation of this schist may account for
the mineralogical and lithological variations observed in the pluton. The
contact of the pluton with the surrounding metamorphic rocks is not sharp;
beyond the main body of the pluton is a migmatite zone (PzpCg) of mixed meta-
morphic and granitic rocks. The percentage of granitic rocks in this zone
decreases with distance from the main body of the pluton. A K-Ar date. of
81.1+2 was obtained by Miller and Bunker (1976)

Kkz - Kuzitrin pluton (Cretaceous)

Exposed in the Bendeleben B-2, B-3 and C-3 quadrangles. Primarily talus and
frost-riven rubble on the north flank of the Bendeleben Mountains and several
small rubble fields in the southernmost Imuruk Lake basin. Predominantly
monzogranite. The southern contact of the granite is not sharp. Surrounding
the pluton is a migmatite zone (PzpCg) of mixed granitic and metamorphic rock
rubble. This zone extends at least 2 km from the main body of the pluton, and
the percentage of granitic rock decreases with distance from the pluton. This
migmatite zone also surrounds the Bendeleben pluton, and is present throughout
much of the eastern Bendeleben Mountains. The Kuzitrin and Bendeleben plutons
have similar chemistry, mineralogy, and ages, and may be comagmatic intru-~
sives. A sample from Sturgeon Ridge in the Bendeleben B-3 quadrangle has
yielded an age of 83.0tl.4 Ma. Hopkins (1963) correlated the Kuzitrin pluton
with a belt of intrusives that extend 32 km north of the pluton including the
Nimrod Hill, Virginia Butte, and Crossfox Butte stocks. Based on differences
in lithologies, chemistry and ages, this correlation is not adopted here

Kku - Kugruk pluton (Cretaceous)

Frost-riven rubble in the northeast corner of the Bendeleben C-2 quadrangle.
Quartz monzonite to quartz monzodiorite. Green porphyritic rocks of approxi-
mately dioritic composition are present at the eastern margin of the pluton
and may be a border phase. Aeromagnetics suggest that the pluton is larger
than mapped. The age of the pluton is 94.9+2.9 Ma (T. P. Miller, oral
commun., 1984)
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Kae - Asses Ears stock (Cretaceous)

Frost-riven outcrops, rubble fields and float around Asses Ears in the Bende-
leben C-3 and D-3 quadrangles. Monzogranite to syenogranite. Strikingly
porphyritic with alkali feldspar phenocrysts 2 to 4 cm long

Kcb - Crossfox Butte stock (Cretaceous)

Frost-riven rubble 1 km south of Crossfox Butte in the Bendeleben D=3 quad-
rangle. Monzogranite to quartz monzonite. One piece of a leucocratic syenite
was found which contains several percent purple fluorite, muscovite, and minor
scheelite. Country rock rubble around the stock consists of hornfelsed marble
and calc-silicate rocks. The calc-silicate hornfels locally contains minor
scheelite. Called the American Creek granite by Herreid (1966)

Kvb - Virginia Butte stock (Cretaceous)

Scattered rubble fields and frost-riven outcrops south and east of Virginia
Butte in the Bendeleben C-3 quadrangle. Quartz monzonite to syenite. A
sample from the south flank of Virginia Butte yielded a date of 94.8+1.9 Ma

Knh - Nimrod Hill stock (Cretaceous)

Scattered rubble fields surrounded by tundra on Nimrod Hill in the Bendeleben

.C-3 quadrangle. The map pattern delineates the extent of float and rubble
fields. Monzonite. Several blocks of a biotite-rich diorite were found near
the southern portion of Nimrod Hill. Aeromagnetics suggest the stock extends
to the west under Imuruk Lake and also suggests a possible connection with the
Virginia Butte and Asses Ears stocks to the north. Assumed to be Cretaceous
due to similarities to the Virginia Butte stock

Kd - Darby pluton (Cretaceous)

Elongate pluton 80 km long and 3 to 8 km wide, oriented NI8E. Mapped in the
Solomon B-2, C-1, C-2, D-1 and Bendeleben A-1 quadrangles. Qutcrops are
common in the northern part of the pluton; frost-riven rubble predominates
elsewhere. Mostly monzogranite, locally granodiorite. Characterized by
phenocrysts of alkali feldspar up to 5 cm long. Some gradual zonation of
mineralogy: hornblende content decreases slightly to the north; and plagio-
clase content decreases slightly to the north with a corresponding increase in
alkali feldspar and quartz contents. Locally cut by aplite dikes and lampro-
phyre dikes. Rounded or ellipsoidal inclusions of a mafic igneous rock are
common. K-Ar ages range from 90.5%1.5 to 96.4%3 Ma (Miller and Bunker, 1976)

Kwe - Windy Creek pluton (Cretaceous)

Talus and frost-riven rubble at the north end of the Darby Mountains in the
Bendeleben A-1 and A-2 quadrangles. Quartz monzonite. Locally cut by biotite
granodiorite dikes. Miller and others (1971) found boulders of nepheline
syenite in streams draining the east side of the pluton. Thought to be mid-
Cretaceous based on similarities to the Granite Mountain pluton and other
granitic rocks to the east (Miller and others, 1971). Blocks or roof pendants
of metamorphic rocks are locally common, especially in the western portion of
the pluton. A large block of marble, schist and calc-silicate hornfels is
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contained within the eastern portion of the pluton. Portions of the pluton
are altered and veined. Alteration consists of limonite staining, weak to
strong sericitization of plagioclase, and variable chloritization and serici-
tization of hornblende. Two types of veins are present: (1) rare pieces of
quartz vein material up to 15 cm across containing several percent fluorite, 1
to 2 percent molybdenite, and galena and sphalerite; and (2) thin, mostly <3
mm but up to 1 cm, veinlets containing quartz and pyrite % fluorite, molyb-
denite, scheelite and minor galena and sphalerite. Although these veinlets
crosscut each other, they do not constitute a stockwork system

Kkd - Diorite (Cretaceous)

Hybrid diorite of the Kachauik pluton. Exposed in the Solomon B-2 quad-
rangle. Coarse grained and characterized by abundant biotite. May be a
border phase of the monzonite-syenite (Kkms) of the Kachauik pluton (Miller
and others, 1972)

Kkgm - Gneissic monzonite (Cretaceous)

Gneissic monzonite of the Kachauik pluton. Exposed in the Solomon C-2 quad-
rangle. Gneissic to trachytoid texture. May be a border phase of the mon-
zonite~syenite (Kkms) of the Kachauik pluton (Miller and others, 1972)

Kkg - Granodiorite (Cretaceous)

Granodiorite-quartz monzonite phase of the Kachauik pluton. Frost-riven
rubble, talus and outcrop in the Solomon (-2 and D-2 quadrangles. Cut by
aplite, quartz latite porphyry, lamprophyre and alkaline dikes (Miller and
others, 1972).

Kkms - Monzonite-syenite (Cretaceous)

Monzonite-syenite phase of the Kachauik pluton. Frost-riven rubble, talus and
outcrop in the Solomon B-2, C-2 and D-2 quadrangles. Cut by aplite, quartz
latite porphyry, lamprophyre, and alkaline dikes. 99.94+3 Ma (Miller and
others, 1972; Miller and Bunker, 1976)

Kdc - Dry Canyon stock (Early Cretaceous)

Frost-riven rubble in the west side of the Darby Mountains in Solomon D-2
quadrangle. Nepheline syenite. 10843 Ma (Miller, 1972)

Kad - Alkaline dikes (Cretaceous)

Frost-riven rubble in the Solomon C-2, C-3 and D-3 quadrangles. Intrusive
into portions of the Kachauik pluton and adjacent marble. Nepheline syenite
and pseudoleucite porphyry. The dikes are up to 10 m wide and have strike
lengths up to 900 m. They strike mostly to the northeast and are vertical.
The syenite of the Kachauik pluton is highly radioactive adjacent to the
dikes, containing up to 0.15% U308 1.05% ThOp and 2% rare earth elements

(Miller and others, 1976). 96.3%3 Ma (Berry and others, 1976)
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Kpg - Pegmatite (Cretaceous)

Dikes and sills most common in the western Bendeleben Mountains but also found
in the Kigluaik and Darby Mountains. Commonly frost-riven rubble, rare in
outcrop. Alkali feldspar granite to quartz monzodiorite. Pegmatitic pods and
segregations are also common in Kgu. Not found in rocks of lower metamorphic
grade. Assumed to be Cretaceous in age

Kfg - Foliated granite (Cretaceous)

Foliated lens— to sill-shaped bodies in the western Bendeleben Mountains in
the Bendeleben A-4, A-5 and A-6 quadrangles. Exposed in outcrop and rubble
fields. Mostly leucocratic syenogranite. Foliation is defined by the paral-
lel alignment of biotite and feldspar. Grain-size layering occurs locally.
Contacts are conformable to the foliation of the enclosing metamorphic rocks
where exposed. Rocks mapped as orthogneiss (PzpCo) in the Kigluaik Mountains
may be, in part, equivalent. Assumed to be Cretaceous in age

Kgu = Granitic rocks, undifferentiated (Cretaceous)
Undifferentiated granitic dikes, sills and small plugs. Occur mostly in the

Bendeleben and Kigluaik Mountains, but also mapped elsewhere. Extremely
variable accessory mineralogy. Assumed to be Cretaceous in age

A-18



"ISe(D owes sLyl wody St (2 I(qey) w02 10 o297
WYe uCy €8 atdwes |1sSojouadi  c33e W01 V0 459
-J3wo1buos ay3 up 1se(d e st ajduweg %1 1-Y u3ga(apuaq

*$%204 Buiueaq-[15sojebaun
3yy ueyjz uoziaoy otydeabiiears sapio

K13ybiis e woay adae sydo4 Buiaeaq

-3u0pouod 3yl (2 ‘pajisodapau aue
$SIUOPOU0d Yy (1 :dde Aduedaadsip

S1y3 404 suolieue|dxa a(Q1sSOd
‘7 3(qel ‘Gz uQy £8 atdwes aas W01 LT o291
-=A31 (P20 SLYl 3e Pa3IA((0d Sem «SE 6F o9
euney juopoucd Japio A{3ubrLys v wpg 1-Q uouwoyjos
*AarLedol sy W0F 190 o291
woJy eunejoudiw Joy 2 3|qel «00 ,S0 oS9

‘96 1JvY £8 a1dwes 33S wpg -V uaga(3apuag

SAIVWIY LTNN NOTLYI0N

"URLUOARQ IPPLIW-A(4e]
01 26e ayl s3o1a3sau
a(dwes siyj woty euney

SULIXJEY °F *Q -0JdDlw {10202 (0g

(ueusea )

‘a4 fouang 1 ‘e ueluoaag ajey KjJes

(uetusead) ueiuoaaq

AP CUBALLOD 'V M 3307 Ap4ed

upLUOAdQ Aael

93e| 3S3)|4ed

Jo abe p81di41594
auaow © Spaik

A3y (@20 S1yy 3e
UO13I3{ 10D PUNRJOLD |
LuURLUOADQ 3PP I

CUP CUBALLD 'Y M Lided a0 Afae3 ajeq

A2 031411N301 39V

*(P3LILOLLLS
Ala19(dwo2) ;sawols

-0daJyy  :sue0z0Aug WHE ugy €8

*dnoub
SLILQe}JARA BLJARULA
-{e) :spodojyseug

*wa0y gA4e3f oS 3jeu
-uaa3apuy ‘+ds  jeaay
-sesdy|iiud :sles0d
asobny *piododouweyy
‘+ds ;esodouwey] ‘y

*ds eaodobujufs *prouod

-obutahs ‘ppoijsoaey
‘(*dds auow a0 2} °*dds

‘pjroaodojewousys Jeuiwe

sajjsoaed **ds_eaodope|?)

‘+ds sayj|odAly

1s|e405 aje(nqel *(|eued

ou ‘*abuet) uwuoy 3Isowed

‘+ds eaodjyduy

(as-sHL0T)
:spjosodojewoss

§2 uav €8

*R0204A4q

pue spiosodojew

-043S ?3PuLmiajApU
*ds guwn|(Aydoyd0$
‘pti{Aydouazd protuas
¢+ds snxa|dwepnasd
ts{e403 asobny
‘proaodobujahs ‘+ds

Sa1} 10} 13K (satoads
€ 40 2) *dds s3jjsoae

t+ds esodopet)
1s|e403 33je|NqQe)

(0S-9¥L01)
96 10¥ €8

{*ON *N7703 S9SNn)

$715503 Y3BWNN 01314

*S3TONVIAYND 3NEIZL0N NYIHANOS ONV N38313GN3G *NOWOIOS 3HL WO¥4 5314171307 NOILDINI0D 11SSO4YDIM 1 378Vl

‘g XIONdddV

g



*3}93479 3ISUNG YILM uoLyounf
403U Y349 sidaey buote

s19aedb weauys wouj pald3L(0d
SL15S04 4 ‘uo3lied ‘M °M

30 viep paystiqndun  :32uUaUd JIY

*{2 a1qel 99s)
A311B20( SIYY wWO4y St 2 ugy v

UOLIIB 0D [LSSOJ04DLY
*GL61 *SJ3Ul0 pue JAALL0 2L61
“$J43Yl0 PUB JI[[LW :3DUIJDIY

‘paAudsaad Apaood Audp  2(61
‘S43UI0 pue UIYLLW  t9JuUdLIYBY

‘(2 8tqey ass)

A311e20] Stuy wouy si (1 nQy 29
UOLIIDLL0D |L1SSOJOUI W

*GL61 ‘SJ43UY10 pue JAALLD ‘26T

‘S43430 pue J3|{}W :9duduadY

(e

afqe] 93s) A3L(ed0| Spul woay S|
81 NQY 28 u01323| 0D ududeg
*GL6T “S43Y0 pue JIALL0 ‘2L6
'SJ43YI0 pue JB[|LW :3JUd23 Y

*(2 aLqe)l 3a3s) Aiipedof siya
wo4y St gL NQY 28 uOL3Id3(10d
L1SS040UD1W  *43LL{IHW "d L 40O
ejep paysiigndun :325u34343Yy

SHYVKHIY

wzd

upQ

wpg

upg

wpa

upQ

L1INR

WSE L PE ob91
,00 ,8€ (59

9-) UdQ33puay

W00 BT 4291
WS2 8E b9
1-9 uowo (oS

..OQ .M.— ON@,H
0% 6% o¥9
1-0 uowsos

#0€ €T 4291
w08 ,05 b9
1-Q ‘uowo|oS

WOF 1T 5291
..mo ) Nm O#@
1-0 uowo{os

W01 ,SY 4291
WSE LY oS9

2-Q uaqa|apuag

NOILYI07

CAP ‘J3ALL0 'Y M URUOA3(Q JO URLAN|IS
ueLuoA3Q

3lPPLW 03 PajodtJysal

st 3be ‘Ayqesol siyy
WOy ©3ep |1SS0J04OLW
YILM PAULQUOD UIYM
‘(ueiusesd 03 uey|3sil)
uetuoAag aieq Afdes

40 3PP LW Aluleldad

AL CUBALLIO 'V M Jsouwje--ue{uocAagQ

CAP CAIALLD 'Y M 930ULWIIIAPUL
UeLUOA3(] 3{ppiK 0
pa31dLuysas st abe
“A3L(PO0| SLYY wody
e3EP {}SSOJ04Dw

Y3 LM P3ULQWOD uaym
‘ueLUOA3Q 33eq Alued

AP CJ4BAI0 'Y M 40 3|PpiN A(qeqoud

(uejuseuy

03 uei|3jL3)

ue tuoAd(Q d3e A{ued

AP CUAALL0 'Y M J0 PP IW ALqeqoud
(uejuseay)
ueUOAdQ 3307
K{J4ed 10 ueLuoaaq

CAp 'JBALLD Y M a|ppIKW A1qeqoad

A8 031411N30I v

*3jeuiuwadlapu} “‘sqeaod

asobnu pue ‘s{es0d

ptosodouweyy °-ds
tedqodope|)  :s{edo)

+ds mcso;wmommu

‘+ds eJodjyduy
:spiododojewosys *ds
(eaodouwey) :s{eJ0)

iSWals ploupsd
10/pue ;S (040D

*3jeUjWAIIApUY

‘proaodojewoals ALSSeN

*ds jedaodouweyy *-eds
e40dODULAAS :S{RU0)

+ds eaodjyduy
ododojeuios3s
*ds eaodouwey) °‘°+ds
vJ0dopE(]  ‘S{e40)

ods
Jedodouweyqy :S{eJ0)

$71SS04

(05-1826)
25 ®dY €L

(as-£€(8)
902 UWv 0/

£02 uwWy 0O/

{as-2¢€48)
202 WWY 0L

(as-1€.8)
66T UMWY 0L

chy WY B89

("ON *N170J S9SN)
Y3IGWNN 07314

REARRERIRRBBBBRNBHIRRIRIER

LR PO QIR

22T




*AyLeooy

SIY3 woay Su01Id3||0d |Bu0OD
Ja1{4ea aqluosap (T161) alpuly
pue (g06T) »aLt(od r(z 2afqey
395) A311@20( StUl wo4y St §
ugy €8 U013331{0D [L1SS0J0udLHY
*(SL61 ‘s43yro pue uaal(Q})
abuey sy00u4g u4d1S3aM 3yl Ul
auo3sawl} ¢310eYS ays wouy
UMOUY S| B[ {3L%J3udd 4B |luis
KadA ¥ "uap ‘uolled ‘M M

40 elep paysiigndun  :3duduayay

TAQ 'u03led ‘M UM
30 eyep paysiigndun  195Ud4d)9Y

*Ap ‘uolled ‘M M
40 ejep paysiiqndun  :33udud}dy

*JaALY
yosebnoy jo 3404 ylaonN Buoge
s{oAaeab weauys wosy payda(0d

SL1SS04 4[ ‘u011R4 ‘M °M
40 eiep paystigndun :35u34343Y
SAYVWIY

upg

wzd

wzd

wzd

LINN

W0F 82 o€91
W01 .50 o9
£-0 Uowo|os

W50 ,90 o¥9T
WST b5 b9
G-Q UoWo{0S

W00 L EE ob9T
w50 €€ 059
9-9 uagaiapuag

.00 ,8E o¥91
..OA .mm Omm
9-J uaga|apuag

NO1LYI0T

CAP CJIALLO Y M

CAP CJBALLD Y M

CAP TAIALLO (Y UM

CAf CJBALLOD 'Y UM

A8 Q3I41UN30I

*ueLUOADQ 33e1

1491 (402 ubnoayl S(ppin

07 pa3d141saa S| abe
9yl ‘a43y uoLl29(|0d
L1SS0404D1 Y1 wouy
BIBD UILM paulquod
udym ‘ueLuoAd(q

33e7 40 3PpPIKW

ue LUOA3(Q
Jo uerdnyis A1qeqoud

UP LUOA3Q 40 UREANLLS

URLUOAB( 40 URLUN|}SE

ER)

*ds ¢;eaodjyduy
:splotodojewosyg
*ds_eJodouweuyy
frds ejlatydaudg

t*ds ;erJeuobexay *‘ds (0S-5826)

esodope () :s{es0) 901 edv €f
*{iesodope B40D
Jo (¢esodiydury)

ploaodojewosis 6L ®dY £L
“edodiyduy J0/pue

esodope|) :spjosod (0s-+826)

~03BW0J43S 40/pUR S{B40) 95 edv €L
*swa0j ay}|-piorodjyduwe
tpLododorewosys

{S(e40d 3je(nges (as-v626)

asowed :S{es0) $5 °dy €/

(*ON *N1703 S9SN}

S1ISS04 d3IGWNN 01313




-4

‘(2 2lagey
33s) A1i(eddy SLul wo4y SI
v{ NQY 6 UOLIDI3|0D 158Dy «00 98 5291
-0 tAangsules ° 5 woay W0% 65 589 *s9je{ngey 43y3o pue
jep paystigndun  :32udlL343Y upQ 2-C uaqaapuaq AP CSIALIG 'Y M UBLUOADQ 40 UPLAN|LS eaodope(y :S|e40) L16 usy 1/
. *URLUOARYG 4O
{¢)uerddississ iy Se umoys
SU A31(PO0L 51U ‘{pi6T)
Kangsules ut ‘f4aary ynabny
uo dutw s3de|d wouy pabpauap
dapnog  *p/61 ‘Aungsules W00 L2 5291 .
tAungsutes *7 *) wody «0¢ 25 059 *(£5931{09A 1Y)
eiep paysiandun :33uaJsdjay wz4 -0 U2Q3{dpudg TR ETY ST/ I UBLUOAD{ 40 UBLAN|LS sajeinqel S|040) £97 usy 1/
*(2 atge] 29s) *abe ue(dLA0p4Q
A111ed0| slyl wouay si 08 uQy 40 st K3pesoy
¥8 UOL3I8[ 0D [LSSOJOJILW «00 01 491 Syl woJay UOLI3||0d
cRangsules * 3 wouy W00 LY o593 11$50404D1W 2102053 ‘proitsoaey aiqissod
e1ep paystiandun  :3dudu343y PO §-0 u2qd|apudg AP CJUBALLO 'Y UM 0} ueldiaopsg  ‘prosodobuiahs :s|ea0) 0€1 usSy 89

*(6861 'u0L1PILUNUWOD
U31LJM Cap fouaang ‘1 *()
abe ueiuoAdQ 3{PPIW 03
uerangis o st pue ‘(1i61) N
alputy pue (8O6T) SJaUl0
pue 43L{{0) ui pagL4osap
S} ‘[2E uSY (9 O 3sam
-Yy3Jou 3jiw 3uo 3noqe ‘3au)
S{J4JRH WOJJ BUNBJ [BJOD Y
*A31|e20| SIY3 wouy 3ute (¢
aiqej 93s) oyl 29y pg 3(dwes
uddaeq pue (z alqel 3ds)

89 NQY ¢8 u0L3I3| |03 (1SS0} w00 tE b9t
0431y *Aanqsutes *7 *J wody WO L€ 059 ueLuoARQ 2301 {eaod jyduy
elep paystiandun :3oudaajay wzd 9-7 uaqa|apuag AP CJIALL0 'Y M Klaea 01 a|PPIW :p1040d03PWO4YS 126 uSy (9

("ON °N7102 sssn)
SAYYWIY 11NN NO11V207 A9 031311N301 ER) $115504 Y3IBWAN 01314

WK



. ueLuoA3dq Alael
aje| 03 abe s$35143s8d

*{2 3LqeL 999) £111e20| S1Y3 wouy ejep «ds =s=__xmmmvm
A311e20| S1y3 wouay aue W08 ,22 4291 . 1155030401 W t(uRuUSRI4 ‘+ds_esodouwey)
9v8 pue yyg tiv ¢8 wSS  ¥E o¥9 03 #0|pn7 A1qeqoud) ‘+ds _sajisoaeyd ‘*ds (0S-t£601)
SUOL1J3 {02 |1SS0J0UDLH upQ 1-93 uowo|o0g TP CUBALLD 'Y M UR LUOAIQ-UR LAN (LS $$921U309  s|ea0) 8 LIV ¢8

*S33110038
Juadelpe 3yl up %d04paq uy

¢praagsesdy | yd

punoy aJe swu0y PaIALIsaad K{aood 200 0¥ o£91 e sdeysad--adfy
aJow 3ng Jeylwis ‘33340 euedoy W50 ,¥E ob9 pajuawidassip ‘pioy (0S-95.01)
40 yinow Jeau 919Q0d yoeag wpq $-J uowo|os CAP CJAALL0 'Y M iueiuseus4~~510203|e4 -3oeyd :|euo02 asobny 2601 L1V €8

(*ON *NT702 S9SN)
SAYYWIY LIND NO1LYJ01 A9 Q31411N30] 39y S11SS04 Y38WNN Q1314




*(v{61) Aunqsules

Kq paqiadasap j0u 3nq
pauojuaw aue A1(ed0}
syl woay abe ueiu
-0A3Q O S|issojebay
‘u013e105se $31dads
4310M-MO| [BYS ‘G=]V)

*{(96 1Jv €8

@dwes) Ayr(edol syl
wouy eunejebaw

404 1 21qe) 395 ' Y G=1¥)

*(2L61 ‘sadyzo

pue 43| |tW) abe uvepu

-0A3(Q jJ0 2aq 03 ybnoyy £y
-SnOLAd4d B343M SYO04 3SBYY
*$3100J01Q 433RM-MO| | BYS
‘waem $IJLILPU} UOLILLIOSSE
sa1dads !9 0 @» G=1v9)

‘(€ a|qel 83S) uduuaeq Sem
(11 uay €8) A3r1ed0f siy3
30 UO1329||0J34 ¥ .@»mu~<u

*9 03 6=1Y)

*»SHYYH3Y

upQ

uwq

PO

PO

wzg

1IN

*$319NVYOVAD 3NE3Z10M

W50 € 291
" NQ 1] Nm omo
1-V u2Qa(apuag

WOF 190 4291
400 .50 (59
1-v u3gaapuag

.00 ,80 291
ST 150 599
1-V Uaga|apuag

W91 192 o¥91
WOF (IS o¥9
G-0 uowod [0S

-nwm .QM OQQﬁ
w21 55 o¥9
$-0 uowo oS

NOI1vJ07

NYIHLINOS ONY N393T3ON3IS NOWOI0S 3.

SLudeH 9 Y

SLAJR *G 'Y

pas3aday
*3 'p pue
Stadey 9 'y

Staaey '9 vy

SlJJaeq *9 'y

A8 0314110301

(uei(ajil

315311403 03 ueiswy
31s3je}) Aaepunoq
URLUOAI(Q 3PP LW/ 43M0)

) _ (8u0z
SUdISIYap 4 ‘uetsul

31531 1403) uetuoaaQ
K{ae3 23e| 353)(J4ed

{3 ybnoayd
Q seuned) ueBEdLAOPIQ
Ayde3 aje| 03 applw

(¢ ubnoayy g seuned)
ue{ILAODIQ 3PP LK
359|403 03 URLDLA
-0paQ K(«e3 alpplw

(uegdiaopaQ

. 91PPiW-ALae3
Kiqeqoad) ueuoaag
ybnoayy ueporaopuag

v

WOY4d SITLITVI0T NOTLIITTI0D 1ISSOJ0UIIN

st sttt

*Snui304as
snyjeubA(og *-dds

snpoJapued ‘eaiuoAdp
el {3p0O(ag :S3uU0pPOUD)

*ds_snpoJapueg
‘snotafugey

+S3u0pouo)

SNpO}4d]

“sn|a|eaed snposeysn
‘+ds snpoisjouedaag
$S3U0pouo)

*Sii1oeab snpodojod§
13uopoun)

*squawbeay suod
alduys ajeujwsady
~-dpu}  :S3UOPOUOD

* $118S04

(GS-00601)
8E11 1Jv €8

(0S-£6801)
9% 1Jv €8

{02-0086)
¥6 1Jv €8

(02-0196)
$6 10V 28

16 1Jv 28

(*ON °NT702 S9sN)
Y3BWNN Q1314

‘T 3evl




. "L=1V)

ML 74

‘Kanqsuies) ueiaquedady
se paddew A|snojaaad
8J43M SYO04 3SAYY *G=]1VYH

*3jea3wo |6uod ayq

wo4j 3seyd e S} ajdweg
*3UBWUOJ AU |RUOL]LSOdap
J33em-mMO| |Bys ‘Kbadud

yb1y A1aapie(aa sajedyput
U031 D05Se S8133ds 'G=1Y)

‘(1

219e1) A31|edoy dwes
wo4y eunejebaw oy

202 Wy 07 @3S & 5=1v)

*(vl61 “Kang

-sujeg) abe ueiunaaqg

30 39 03 ybnoyy Ay
~-SnoLA3ad duBM SYO04 ISAYY
*seuney 43j3em~100d Hluaay
APplw 03 A{4ed AdulAOLY
J1IUe LIV YIJON dY3 4O
J1331433004RYD S| UOL}
-8120Sse S3123ds 'g=1y)

»SHYYWIY

upq

upg

Nl

g

PO

L1IRN

w20 80 291
wS0 60 (59
1~V uaqga|apuag

00 ,01 4291
w02 60 559
1-V uaqa|apuag

w02 10 (291
405 ,00 (59
1-Y uaqa3apuag

WOE (€1 9291
4S5 105 o¥9
1-Q uowo (oS

W01 (68 (291
W05 €5 559
#-0 u3qa|apuag

NOT1v307

SLadeH 9 Y

S144BH 9 'Y

SLJ4Jdey °9 ¥

SLAdRH "9 Y

tysyoday
‘3 °p opue
Stadey *9 °y

Ag Q314711KH301

ueluoAaaq 2(ppLu
=UeLIAOPLQ PPN

(uetuoaaq atppiu
-uejuabais aippiuw)
ueuoAaq 3PP LW
~uelUOAdQ Af4e3 3|ppIw

(uey(opiag

30 3aed ybnoayy
UeL%d0{UdM) uelan|is
83127 83e|-3 PPN

ueLUOAB(Q
3{PPIW 03 pa3dLa3sad

s1 abe ‘A3preooy siyy
woJj ejep ji1ssojebauw
Yllm pautiquod uaym tuey
~UOA3(Q 3|PPiK-ueLAN]LS

(3 euney
150W.L3M0| 03 ( euned)
©URLILAOPUQ ALde3

v

*ds
:3U0pOUOD)

Snpoaapued

+ds snyreubk|od

‘+ds_euipoyaez( °*°ds
SNpoJapuRd :SIUOPOUO)

*ds_snpo|np ‘suanjjuod

PUPONARZ) :SIUOPOUD)
©snje3sodjun
SNpOJBpURd  :3UOPOUD)

*S}11oe4b snpodojo3s
¢ +ds_snpoaspuedolodd

‘snjaljeded 4 *32
snpo3sio4ed ‘sdaddoy

snpolsiouedaaq_‘snjendde
*Q *32_snpouedatq
‘snyeaLep 'y
1 SIUOPOUO)

* 42 snpody

$11sS04

LS ngy 28

(as-€2£01)
€5 ngv 28

{as-sz2L0v)
Sy nov 28

{as-veLo1)
{1 nagvy 28

(03-6£96)
P11 10V €8

(*ON *N170J S9sn)

¥3IBWNN 01314

2



*(ve61 ‘Aungsuyes)
ueluoAdq ag 01

ybnoyy A snopaaad asam
$Y504 2S3Y] *IUIWUOILAUD
teuotyisodap Jajem-waem
‘Mo Leys AJaa JO D13SLud}
-JeJRYD S} UOj3PLI0SSe
sayoads !y ou@xmu_<u

‘(€ alqey 23s)

Or1 99V 8 uOl3Ida (|02
udaueq st se ‘(1 ayqey
99s) A1L(E20[ S1ul wouy
St (2€ USY (9 vol3ada ({03
L1ssojeban  * & 5=1v)

sKjed0|

s1yy woudj esodyduy
p1040d03ewoals ayy

40 aa13sabbns s|1ss504
Pazy||015A4034 SuoLjuaw
{v£61) Aangsutes &;6=1v)

*(6861 “UOLILIUNWWOD UIJILJM
teap ‘oaing pcp) abe
tetuoAaQ 2(qeqoad jc S} 1}
Y{1161) a(puty pue {go61)
$J43y3o pue J4311103 ‘{1061)
‘$43Y30 pue Syo0dg

ut pauoijuauw

St ‘65 nQy 28 0

Yyinos S$3|lw Janoy ‘uie}
-unop d3tyM woJdy euney
podfoatad v -9-G=1y)

*SAYYHIY

W50 9% 4291
W50 ,9b 059
PO 2-0 u2Qa|apuag

W00 ,E€ obOT
w02 L€ oS9
wzd 9-) uaqa|apuag

W01 122 ob91
W02 ,05 59
wpQ  §-0 VI3 [3puag

.—mN _NN Omm.—
W8S B¥ o9
wpg £-J uowo|o§

1IND NO11VI0N

RTLELEN
3 *f pue
SLJaaRH 9 Y

Stadey 9y

SLJ4JRH g ¥

StJdeH ‘9 'y

A8 G31411N301

{0 pue ) seuney
40 |eAJ93U} Auepunoq)

uetaLAopap A{J4e3 a|ppiu

*abe ueuonag

3PPIW 03 pajdtuaisad
s1 abe *A3p1ed20¢ Syl
wo43 ej3ep |1ssojebau
Ulim paujlquod

udyM tueLuUOA3Q (PPN
~URLDLAOPID 3LPPIW

uelUOAaQ
31PPIW 03 A{de3
alppw A{qeqoud

ue LUOADQ
A4e3 a3ey 03 d(Ppiw

39V

snyjeu

X34 snpodo}oas
‘149M014 snpedo]oas
‘S1SUano} Luew SNPOSSO
t+ds snposapuedolod
‘«ds °u snyjeubouenp
‘snsuap snjinweyoAaei)
{*3°S S}sSuajoauo

SNpOdY :S3UO0POLO)
+ds
SNpoJapueqd :3uopouo)

+ds »mvmsguuzmxnou
$3u0pouc)

*dnosab
suadsjyap-aeuasd ayy
0 djeuiwaajapuy °ds
104 :S3u0pouo)

S11SS04

{02-1196)
69 ngv 28

89 nav ¢8

€9 nav 28

{as-92£01)
65 ngv 28

{"ON °N770J S95R)
Y3IGWAN 01314




*K3p1ed0| siyl

30 Bursand2o se {p/61)
Aangsuies Aq pauocijuaw dde
eao0dyduty prosodolewodys
3yl 30 9a13s3bbns syyssoj
pazyLRIskaday  * 4 §-6=1VD

*A31jedo|

S1y3 3e Buraandoo

se (y161) Aungsures £q
pauoijudw 3ue esodiyduy
proaodojewosys ayl

J0 9A13336B6ns syissoy
Pazi|1e3sAad3y  *G=1VD

1 3tqel ‘416 usy 1/
A3t1(eo0y (i1ssojebaw

oste 335 A31|ed0} 31y} 3e
Buraanado se (pre1) Aang
-sules £q pauoiiuduw 3ue
eaodyduy p1oacdo}emdsls
3Yya 4o 3aapysabbns sq1s50y
PazL{1eYSAUIRY  * U 6-6=1¥)

*(1 aiqey 23s)

£311020 S1yYl wouy S}y
2vb WWY 89 uOL133({0D
1155040638  * &7 9-G=1v2

*(g atqey 33s) Arpeosoy
SLYY 3@ SUuOL3II3 {0234

sJe (g uQy €8 pue 98 uQy €8
s3|dwes uduaeg ‘(y(61
‘Aungsuieg) ueiuoadq aq 03
ubnoyy A(snotaaad duam
SYJ04 3S3YY  “[-9=1V)

»SAYYWIY

W02 8 o201
:Oo -qm om.o
upQ 2-Q U3q3|3puag

W02 (SE o291
0P (PSS9
upQg 2-0 UaQa(apuag

W0F L SE 291
W2V 155 059
wpg 2-C Y393 |apuag

W05 (P 4291
2P LY oS9
Wpq 2-0 uU3q3|3puag

:OO t @q ONO#
W0G .8 559
PO 2-Q u3q3|3puag

LIND NOTLVION

S1ddeH D 'y

SL1J44BH 9 Yy

e

-

VR I

Syddey 9y

A8 031411N301

{ueiswy Ajaed)
uejuoaag A(Je3 aje|

UeluocAaQ 3|PpIK
ybnoayy (uejsw3)
ueluUOAdQ A|J4e3 3R}

UBLUOAR(Q
2(ppiw ybnoaua
UR1ILAOPIQ 3PP IN

{uetswl Ayuesd)
uetuoadg Ajde3 ajey

ueLdLAODLQ
PPN A(Jed

ER)

dnoJb ‘snuoqiad ¢

-SuUdISLYsp g4 3yl 40

+ds_snyjeubk1o4 ' *°ds
SNPOJ3pURYd  :SIUOPOUD)

__ds snyjeubkiog *-ds
SNpoJdpued :$3UOPOUDY)

+ds

SnpoJapued ‘edLUOAIP
eilspolag :siuopoun)

-dnosf Snuoguad g

-SUdISLY3p *d 9yl 4o
*3d9pu} *ds m:mwc:mx_on

‘+dds snpouapue
‘spJenbueiay

v]]apojag ‘edjuoAdp
eLL9POL3E :SIUOpOUQ)

*adfyoydaow uridiaQpaQ
31PPIW A4ed 03 AJel

10 JUBW3[3_wJio)jued
‘+ds snpoaapueyd

‘SIUBWA (3 wJOji3uop
-ouedaJsp tsjuopouUO)

$711SS04

(as-62.201)
9/ nav 28

(05-82L01)
S, nav 28

bL nav 28

{as-£2L01)
€L nQy 28

(0J-2196)
IL nQy 28

(*ON °N7702 S9SN}
H3BHAN 47314

SN

LS



(1 3iqe; 33s)

‘UPLUOARQ 93P 3SaL{ded
ybnoayy ueiuoaaQ

{PPLW 03 P33dLLqsad

s1 obe ‘ausy uo13123(0d
L1ssojebau ay3l wouy
waefr YlIiM paulquwod uaym

01-4g

A3L(BO0| SLU3 WOuay Sy «0€ ,82 ot91 TURLUOAB(Q 2307 1531 {4ED Siwaolinbuly
901 edy L vorIna{o2 WST WSt b9 ubnosyy uejuoraq  snyj3eubA1od ‘eILUOA3P {0s-56801)
L1ssojebaw “N> 6=1v) upn £-Q uowo|os StJaey 9 °y A{ae3 3Isaje] A4aa B12P0O{3g :S3IuOpOUD) G ugy €8
*(pL6T “Kang ‘
~SULRS) ue{aquedddq «Gb (0 €91
aq 03 ybnoyy Kysno wG0 L VE b9 ‘sudduals aupds pazyy
~-1Adad 343M Syo04 3S3Y) upQ p-2 uowo|os SIJAJRY *f ‘Y oi0zoadueyd -eydsoyd pue pazyijaid 2 ugy ¢8
*31049 W01 ,Tb 4291 *adAjoydaow uepuoadg
-wo [buod ayy wo.ay 3se(d «0€ ,0E 459 ueluoAag ybnouayy uepuaniis jo {as-20601)
e s 3jduwes "N> p=1Y9 M1 2-9 uaqa(apusg SIJJBH 9 Y ybnoayy uerangis JUSWA (D S  :3UOPOUD) ¥ygL ngy 28
RELEL W01 Tt o291
~wo(buod ayy woay 3seyd #0F ,0E (59 URLILAOPJIQ +ds_snpoadpueg ‘*ds (02-6616)
e s} 3{dues "ms §=1¥) Nl 2-) uaqaapuag Sidaey 9 Y 3307 ybnoayy 3ppiw eujpojag :s3uo0pouo) WWBL NnQY 28
‘31042 W01 ,Tb o291 *dds snpouapued
-wo(buod a3yl wouy Iseyd #08 ,0f 499 uetanis fS3UdWI |3 W0j uop {as-10601)
e st afdues 19 03 G=1v) ML 2-) uaqgajdpuag Stadey 9 'y 3PP W ybnosyy AjJe3 -0Wo3IsLp :sSIuUOpoOUO) regL nQy 28
+ds
*ajedd W01, Tp 4291 (Mo Lpny ybnoayy SNpodpued ‘e3RARIXD
-wo{buod ayy wouy Ise(d W0F ,0E 459 ¥D0{U3M) ueAN{}S 3)ET eutpoydezQ ‘°ds (asS-+6801)
e st 9dues u~> §-G=1v¥J M1 2-) uagaapuag SidJeH °9 ¥ Al4e2 ybnoayy aippiy  B(13(3%20% :S3IUOPOUO) 118L nav 28
w01 Ty o291 (t1optad jo suanjuod
*23e49w0 1 6u0d du3 wouy W0€ ,OF 59 34ed ybnouyl %o0tuaM) euipoyaezg ‘°ds (0S-60601)
Ise(d e st a{dwes G=]y) ML 2-) uagaspuag StJaey 9 °y uejaniis 231e7-3|pPpiM Snpo(nQ :S3uU0pouo) 008 ngy 28
{*ON °N1702 59SN)
»SAYVHIY 1INR NO11VI0T A8 031311N301 39V $715S04 YIBWAN 07314




*qouy uJdYyluaou
3yl wody st ye2 3tdwes

‘(pP0) duo1soop Buiradyieam
-yuid o1-Aeub j0 sqouy

OM]1 U33MIaQ ydjed 3qgnu

e swioj (g62 d(dwes

‘wzg) ayquew auty(eishud
~wnipaw 03 -duyy “‘yoeig
*3UBWUOJ L AUD (RUO131S0dap udjem
-MO| LPYS ‘wuaem © S3ILI|pUL
uotletdosse satdads fp=1y)

‘(€ alqey 3as)

(2 uQvy €8 salt4apun K{|e
-4N39n43s eyl 3uoilsolop
¥oe|q pauteab-suyy

woay Sy ¥(2 uQy €8

3tdwes uduaueg
*JUdWUOLLAUD |euo1]tsodap
J30M-laeM ‘MO( |RYS
$93eJ(pul uoLIeLd0sSe
$a123ds 19- ¢/ §=1v)

*s%o04 Huraeaq
-11ssojebaw ayz ueyl
uozaoy dtydeabyyeass

43p (0 A1aybiys © wouay aue
$)J04 Buiaedsq-juopouod
3yl (2) tpaitsodapau

340 sjuopouod 3yl (1)
134e Aouedaudsip syl

404 suopjeuetdxa aqissod
Leuney ju0pou0d 3yl ueyy
436unok AyaybiLys st
eunejebaw ay] ‘(1 a(qel
33s) A31{e201 Syl woJy
S1 G2 uQy p8 uoi1d3{(0d
11ssojebow ‘6=1y)

*SAYYHIY

PO

pS

wpg

LINR

—_ON 1] wﬁ oveﬁ
w00 ,95 b9
G-( uowo|o0s

W02 .50 5291
WST 120 59
1-V uaga{apuag

«01 LT o291
uSE 6 ob9
1-0 uowo{o0S

NOT1Y207

14s3aday
*3 [ pue

{7 eunej) uerLDLAOpPIQ
SLAJRH °G °Y

Al4e3 a(ppiu

Stadey 9 *y uRLJIN|LS 93273 1PP LN

URLUOA3(Q
3PP IW 9yl 40 3sow
S1JJ4BY ‘G 'y YBnoJyl ueLAN{LS 3|PPIN

A G31411NH301 39

11-9

‘snjeayns
snpodo}03S ‘jaaysseq
Snpo3 (B4 :SIUOPOUO)
*ds

SNpoJ4apued ‘suan{juod
eULPONJIRZ() :SIUOPOUO)

*dds snpoJapued
‘-ds spaepad Jo

*ds_snpoldol *ediuoAdp
v{12p0Olag :S3uopouo)

S115S04

(*ON °N1703 S9YSN)
Y3GWAN Q1314

(03-1086)
Y62 ugy €8

(0S-+060T1)
{2 ugv €8

{as-s¥.01)
62 ugv €8

RILAARXGY




*3 | dwes Syl wo.y
euneyebaw 40j ‘1 3jqel

c1-1

‘WYE ugy €8 335 *3esd «02 10 4291 . ,
-wo(buos ayy up 3sed #0190 459 ueluoAldg  °ds mzmongccmouzn..am (QS-26801)
e s1 ajdues n~> S=1v) M1 T1-Y udqaiapuag Stdadey °9 °y 3|PPIW-A(483 220|  SNPO.3pueRgd :SUOPOUD) WYE ugy €8
‘ajeJ43 w02 10 4291
~woibuod ayr uy 3se(d W01 ,¥0 4S9 ueLu0A3Q ubnouayl
e st adues 1g=1y¥) ML T-v u3qa|3puag stadey 9 °y ueydpAopaQ 3PP *ds snpo(nQ :3juopouo) p¢ ugy €8
*sns43auy snyjeubhjog
¢+ds snpoJapue
*a3e4d w02 10 4291 ‘stdejnbuejay
-woibuod ay3 uy 3seyd w01 $0 459 (ueiswy azey) __°113p0jag ‘ed{uoAap {as-16801)
e sy 3idwes {g=1y) %1 T1-v u3qa|3puag Stdaey *9 °y ueiuoaaq Apae3l aieg e{(3po|2ag :sjuopouo) I$€ uQy €8
‘33eq? w02 (10 291 ueiuoAaag
-wotbuod ay3 ut 3seyd W01 (0 459 ALPPIW ybnoayy +ds snpouapueq °*-ds
e sy 3|dues “N> G=1v) 1 1-v usqaspuag SLJ4aey 9 °Y ue{dLAOpPLQ B{PPIN Snpofng :sjuopouo) HyE uQv €8
*3(eds 000°092:1 1e
MOYS 03 [|ews 003 pZd W05 (L2 ob91 Ue LUOA3Q _
40 ydzed 3{qqns e wouj wOE Y5 o¥9 A{4e3 ybnoays ‘B1RARIXD ‘0 ‘jje (4S-90601)
st a|dwes ayy ‘G=Iv) pzd 6-Q uowo [0S Stadey 9 'y uetaniis 3gppin eujpoyaez) :3u0poun) ¢€ ugy €8
‘{6861 ‘uolIeIUNWWOD U] fdM
‘oaing 1 ‘) abe uepuoaag
40 ueran| 1S 3iqeqoad jo
S1 euney Siyy (62 ugv €8
J0 2153M 3{|w 3uc ueyl
$S3|) X234 43pury 30 peay .
dy3 J4e3U, S1J4QIP PLOULAD )
pue (0402 paAsdsaud K(4o0d
$340d3a4 {0161) wdtus
*a1eds 000°062°1 38 moys
03 (lews 003 st A31|edof w02 81 o991
SIU} 10 WZ4 JO DDUILLNIIO W00 ,95 499 ue LUOA3(Q +ds Snyyeubsiya a4 (05-50601)
ayy Qﬁo o»N> S=1v) wzd G-Q uowo|os StJaey 9 'y ybnouayy uetaniis aje $3uopouo) 862 uQy €8
{*ON °*N1702 S9sn)
«SNYYWIY LINR NOI1V201 Ag Q31411N301 39y S11SS04 YIGWNN 01314

AANRRANRBYA



“3iun wqog 3yl jo

d(qdew ¥OP(Q YIIM P3IL[RIIIJUL
931 L11bae snoddL|}s %IP|Qq

woJ4j 3ae JE/ pue ggg/ saidwes

Y 5=1¥)

*{L61 *Aang

-SueS 1//61 ‘vOSpNH)
{¢)uetddississiy aq 0)
qubnoyy Asnoiadad auam
$Y204 3SAUL  * Yy L~ &Y §=1VD

*31eadwo | buod
3yy ut Ise|o e s|
zidwes ‘9 03 N\ﬁmuZu

A SAYYHIY

wqog

wqoa

upg

wqoq

Nl

LIN

WO L Lb 5291
81,50 99
2-¥ anqazioy

w0b b 291
W81 .50 599
2-V angazioy

:OV .N~ ONOﬁ
W0f ,§1 459

1-9 vaqatapuag

.02 8V 4291
52 150 499
2-V 3nQqazioy

w02 10 (291
wC1 PO 59

1-y uaqajapuag

NOT1YJ07

pasy "W ¥

P33y ‘W °X

SLARY "9 Y

S1ddBH "9 Y

Stadey Y Y

Al Q31411N301

510z043ueYg

J107043URYq

URLUOA3(Q] B{PPINW

Axuo—cmz w:u_u:_;
UBLAN(LS BLPPLW PP W

URLUOAB] 3|PPIW

39V

‘ejae|ojpey

paziieaskadaa

3| qeqodd

‘ejaelojpey

paz1e3skadsu

dLqeqodyd

*ds_snyzeubA)o

S1w403 tnbu

siuioyinbuy |
snyjeubAiod *°dds

snpoJdapued ‘eojuoAsp
e(3pO|2g :S3uopouo?)

*ds ‘snpoaapued

‘+ds _snpoinQ ‘P3RARIXI

eULpOyJRZQ ‘e(n3ed
RL(313%20) :S3juopouo)

»ds ‘snyaeubAio

‘s Lui0) m:m:m |

“d *39 snuzeubkjog
‘+ds_snpouapued

‘+ds eujijaursopued
Jo *ds eujpoysezQ

1S3u0pouo)

S11SS04

£1-4

JEL uav €8

88EL ugy €8

(0S-8060T1)
19 ugv €8

(0S-10601)
vv uav €8

(0s-€0601)
0 vE ugy €8

(*ON *N1709 $9sn)
YIGHAN Q314

s

<

NN

RRRERARQL

N
HNY

AR R RN R RRRRERRREERRERER RN IR,

fnany




*aje
~a2wo|buod ay3 uy 3se|d e
st a|dwes :juawuoJlAua
(Pu0131S0dap Ja1eM-MO| | RYS
*ABaauad ybiy Kiaaiielad
$21831puUl UO}IRLI0S

-se saldads ! y: §-G=1v)

Y1 §-5=1¥)

*K31110201 Sty wody (p(61)
Kangsuies Aq pagluos

-ap 00U INQ PauoLIUAW

aue abe ueiuoa3qg jo
s|issojebau ¢ @: G-5=1v)

‘9- 2 6=1¥)

+abeyoed wqQQ aul jo 3ued
SL 3Py3 uoylenwndoe
sni{ey waoyre(d-taad

e juasaadas 03 doudno
SiyYl sS4apisuod (6861
‘UOLIEDLUNIWOD UYL LAM)
p4dyky *1 ‘ueraqued

-344 SP SAd04 3saY

SMOYsS (L(61) UOSPNH
*(6861 ‘uoprediunuwod
ualltam ftap fouang L *r)
abe uejuoaag-ueganyys
alqeqosd 30 S euney syl
t£31 1000 Styl wouy
${eJ40d pue Syduedq
-illawe paqiadsap

(T161) atpuix °(=IV2

*xSHYYWIY

ML

upg

upq

wgqoq

pzd

1IN

WOt (G 19T
«00 (8§ o¥9
9-Q Aeg uo3JON

W02 ST o291
W52 .91 059
1-8 uaqa|spuag

0% ,SE 5291
WS £S5 559
2-0 uaga |apuag

:Oa .mﬁ ONO#
:m~ .NO OWO
2-v anqazioy

W0 ,Sb o291
W05 50 599
2-Y angazioy

NOTLVI0T

Stdaey ‘9 ‘¥

SiJJeH ‘9 °¥

Si4dey *9 °yY

SLddeH "9 'y

Siadey °g vy

A8 Q314111301

ueLJN|}S 3187 01 A(PPIN

ueLU0A3Q
uybnoayl uepd1A0pIQ

ueuoAag 3(PpIN
ybnoayy (uepswl)
uejuoaag AlJdel ajey

URLUOAB(Q 3|PP IW
ybnodyy ueranyis

ueLUOAQ
ybnouyy ueiapAopUQ

ER) )

*SN31e35091UN
snpoJapued ‘suanjjuod

euipoyuezQ ‘-ds
snpo(nQ :s3uopoun)

*quUaWd 3 auod d|duwys
W1041pUNIOL  $3UOPOUO)

*ds msmwucmx_on
¢ +dds snpousspue
‘siaenbueiay

©]]19p0jag ‘e®I1uU0A3p
PLLoPO(3Y :SIUOPOUD)

+ds snpoaapueq *°ds
PULPONJRZO) 1SIUOPOUOD)

squaubedy
auoos 3dwys ajeu}
-WJ4339puUl  :IUOPOUD)

$11S504

v1-4

(0S-9€801)
826 uav €8

88 ugy €8
{as-01601)
S8 ugv €8

{as-96801)
SL ugQv €8

tL uay €8

("ON *N1702 S95N)
Y3GWNN Q1314

TINANRRRRRANR

NN



G1-4
*sy3L10AyIyo]
* (9dA30yd.aow
*yY3.a0u 43Y3ANy 1934 Q0% UR LUOAI( w_mmmm 10)
woJ4j SL 3ng ‘v¢ apdues W06 21 4291 *ds snyjeubX|o
se ABojoyat| ewes ayl W€0 ,6E ot ¢+ds snpoaapuedoay (0S-+6601)
st g¢ ajduwes u~> §-G=1v2 upQ 1-J uouo (oS SLudey "9 °y ueLuoAaQ 3|PPIN $s3uopouo) a€ ugy 8
*A3L1eo0 syl sapny(d
~Ul Yoiym eause ue ‘33au)
UOJ] PUB ANLULMY *1[ U3aM) *Sy3110Ay3Yo]
-2Q S4jLdeas ayy buoje *siJead Juopouos
saje(d Auew 3o S|1ssojebau ‘stwaoyinbu
SNOJdJ LUOQUR) JO UPLUOAIQ siuaoginbuy|
‘paaaasaad £{J4ood 3inq ‘juep W05 21 291 snyjeubAjo
-unge 310daa (1161) ulxel «£0 ,6E o9 ¢+dds snposapuedoay (as-0g011)
pue yjiwg ° Qﬂm-muH<u wpQ 1-7 uowo (oS SLJJBH *9 ‘Y ueIUOAI(] 3PP IW $$3U0poOu0) YE ugy 8
*A31(RJ0( S1Y} wody euney #0T b1 4291
-ebaw 40y ‘907 WWY 0L w02 ,8€ b9 {stae|nbueiay {as-£6601)
atdwes ‘1 a|qey 3as 'G=1v) upgQ 1-9 uowo (0§ Siu4JdBH °*9 °y ueLUOA3Q 2 LPPIN e[ |3pO|ag :sjuopouoy 2 ugy 8
..Om .Nm OAWd
+3jeq2wo(buod 3yl wouy 3seyd w00 .85 o¥9 ) ue LUOA3Q 3|PPIW *ds snpoJapued
e sy ajdwes ! ¥y5-6=1v) o1 9-Q Aeg uojuoN SlJJeH 9 °y =URLDLAODIQ B(PP LW 13uopouo) 326 ugy €8
“e3RARDXD
(ueysuy eujpoyaezQ
W0E LS o191 Alaea-uepanyis 40 K|qeqoad
*93e42w0 | 6u0d ay3 wouay 3sed .00 ,85 o¥9 a1ppiW A|qeqoud) ‘quawa|d 2§ :
e st ajdwes /-9=1¥) o1 9-0 Aeg uoj.JoN SLJJRH 9 ¥ ue Lwaad-ueranys 13uopouo) 8826 ugy €8
#0€ L5 o191
*ajesawo [buod ayy woay 3seqd 400 ,85 ob9 UBLUOAI(] A|PPIW *ds snpoJapued
e sy atdwes g 03 G=1v) 531 9-Q Aeg uojuoy SLJ4JBH ) °¥ -UeLILAOPLQ ILPPIH $3uopouo) YvZ6 ugy €8
{*ON °N170J S9sn)
*SAYYWIY LINN NO11v207 Ag 03141iN301 39v $115S04 Y3BWNN 01314




91-4

‘33e43W0(bu0d wSS LS o191
Yyl wody 3sed WSE V5 ob9 ue LUOA3( *ds snyjeubsAxaiad
e sy atdwes !¢ G=1v) OML 9-0 Aeg UOIUON  SLJdBH 'Y Y -ueLaniis a3e $3u0pouo) WIS ugv 8
*33eJ3wo|buod WSS VLS o191 *sjuawbeay apeiq pue
3y) wouy 3seid e oSE V5 b9 4eQ 3jeuiwadlapul
sy atdues ‘g- @xmuh<u ML 9-Q Aeg uoyJoy SLuJRY 9 Y UR LWAD4-UR L ILAOPIQ $S3U0pOUO) A1S uQy v8
w2 185 o191 *juaubeuy
w00 L2 (59 djeuuudI3pUy
ETINA) pzd 9-8 a|pue) SLJJRH *9 °Y  JLSSela]-ueLdLAOpAQ paJeays :juopouo) 2b uay 8
*ds snpoaspuey *adA3
. -oyduow uejuoAdq Ajde3
-uRjan|is 83eq Jo °38put
wST 8T 4291 ' *ds euj||aujsopued
wCE Y o¥9 ueluoaag Ajue3 40 *33pu} °ds {as-65011)
.@mm 0} §=iv) wg3g 1-J uowo|og SLAJRY *9 Yy -uelantls ajeq eUipOyLRZ) :S3UOPOUD) 1€ uay +8
* (adAjoyduow
ueLUOAR(Q uwmm_z
W0 (€2 5291 40) °ds_snyjeubk{o
weS 6E b9 *+ds snposapuedoay (0S-56601)
.N> §-G=1v) upQ 1-) uowo|os Siddey 9 °y uelUOA3Q 3{PPIW $S3u0pouo) 91 ugy 8
+ds snpotapued
w00 LT 5291 . fr39puy -ds e|1a(axd0y
wlS 98 %9 ue LuoAsq 40 “32pu} *ds (0S-1£0171)
.m} S=1v¥) pzd 1-J uowojos stadey °9 °y ’ Kire3-uepan(is snpoing :s3juopouo) VY01 ugy $8
*adXAyoydaow
uRLUOAdQ A{Je3-ueian(is
2(PPLW 40 SJUaWALD o4
‘(e3eARIXd RULPONARZ(Q
£f1qissod) adAjoydaow
uejaiaopaQ-1sod
(uetanits a3eq AJea J0 JuUawd}’d gd ‘°3apu}
W0f €2 291 03 3{ppiw ALqLssod) *ds  ¢snpoinQ *-3japuy
Wb PE o9 uejuoAaq Aael ybnotuy *ds  (snpowolsig (as-8s011)
*9-6=1V¥) wqyg 1-J uowojos SLAdey 9 °y UelAniLs 3 (pPIW :s3U0pu0) HS uQv +8
(0N °NT10J S9SN)
=SAYVWIY LINR NOTLY2G1 Ag G3141LN30I 39y S11SS04 YIAWNN 01314

SHITARRIMVHNIRKMKHINNN



L1-4

‘(€ @2lqel 89s) 26v L1V ¢8
d|dwes uaauseq JO d|quew

A0 (Q BY3 aA0qe A{[RANIINIIS #G€ 121 o991 ‘jusuwa|a
$4n320 ey} ajquew Aeab #£0 .8 b9 wa0 4 p3uopouedasp (02-65001)
-unipaw e s| 3jdues °g- @;mu*<u X230 §-Q uowo{0§ SLJAJRH °9H °y UR31AOPLQ 13U0poU0) ISL uav ¢8
*{€ atqey 2aas) /g dpdwes
udJLaeq aA0qe A |esnjonuas
pue y/§ uQy pg a(dwes
udJJaeq Mo|3q A|(ean1ona3s «80 80 o291 {ueld1A0paQ
SJANJ%0 30yl AU03ISO|Op w§S G0 69 A1qeqoad Au4aA) uejuoaag *ds e||apo|ag
Aeab-yaep e sy a(dues *(=1v) PO T~y u3qaiapusg SLJdey °D ‘Y -ueLO1A0PAQ AlJe] 3ippju +3uopouo) LG uay ¢8
“si|joedb
Snpodo (02§ _‘SnSOL LS
*(2L(6T ‘sadujo snpodo|0dg_‘tysiuang mm
pue J43|(iW) ueLUOAAQ 3Q 03 (@ euned--ueLo(AOpIQ *440 mzvomcuom y ‘+ds
qubnoyy A{snoiraad axdam o004 ; A|4e3 aippL ;snpossoy ‘snebuola ‘d
s3] °SUOLIIPUO) dujuew 261,01 4291 Aiqeqoad) ueidtaopaQ *39 snposapuedolodd
|BULIOU JO 213StJ4d}deseyd Si w00 (£0 499 PP LW 3S3L (403 ¢eycs +ds (02-1686)
uoiied0sse satdads "N.Nb S=1vd PO T-v uaqaiapuag }ys3aday '3 °( 03 Aj4e3 aippiu sSnpojled :sS3u0pouo) $S ugy ¢v8

“SLWI0} LNBUL]
stuaogtnbuly snyzeubAod

#0b ,€0 4291 *+ds snpoudapue
*ajeaawo |6uod ayy woay 3se(d W52 165 ob9 ¢+ds snpoaapuedoay (0S-19011)
e s} adwes g 03 @;mnu<u Nl 1-0 uowo|oS Stadel ‘9 v URLUOA3Q 3 |PPINW $$3Uopou0) 325 ugy ¢8
*39pu} *ds msmuuzmw_on
w0y €0 o291 ‘+ds_snpoJapue
*3jesdwo(buod ayy woay iseyd WS (6§ b9 ueLUOAaQ] ‘+ds snpoJapuedoap (aS-09011)
e st adwes um> G=1v) L 1-0 vowo (oS SiJaey ‘9 'y ILPPLK-Alae] B3¢ :sjuopouoy 825 ugv ve
w89 LS (191 e
*ajeqawobuod ayy woay ise|d WSE Y5 ob9 URLUOASQ 3PP LW *ds snpouapued
st adues “Nb § 03 §=1V) ML 9-0 Aeg uoj.oN Stdael g °y ~URLOLAOPAQ 3IPPLW +3uopouo) 0 19 ugy ¢v8
:mm .\.m Omwﬂ
*33ea3wo | Buod ayy wody aseyd wSE Y5 b9 URLUOAD(Q 3LPPINW *ds snpoadpued
s1 ajdwes : Qﬁm 03 §=1V) 541 9-0 Aeg uo3l.oN Stadey 9 Y SURLOLAOPALQ 31PPINW $3u0pouo) N1§ uQy v8
: (*ON °N7702 S9SN)
*SNYYWIY LINN NO11Y)01 A9 Q31411N301 39v $71SS04 YIGWNN 01314

&
12
4
%
£



2523

TRRQRE L

ERRREg

81~4d
*3ALRA
podojyoeaq oijeydsoyd
wlb G2 P91 *sjuawbe.dy waoyjuod Z
o€V PP b9 ueLuoaag pue Jeq djeujmualapuj 2
*9=1¥) X30 G- uowo|os S{JdeH ‘9 ¥ 3PP IH-uRLdLAQPIQ :S3u0pou0) €ET 29V $8 :
*ds_snpoaspued ‘(uwao0}
S 1Suap §ayosuwaa *Q-aud
Aiqeqoad “pazjjedausb)
+ds_euipoyuez(
(ueraoipny ybnouays ‘e3eAedXd_*Q 43
ue %0 (UBM) uelun(}s eujpoxdezp ‘°ds snpoing
w02 ,2€ o191 9387 A(4ed 03 A|PPIN 40 “ds ef]a]9320y
w01 P¥ ob9 A1qeqoad ‘uetanyys ‘+ds e|apo|ag (as-62211)
.o..&;mnH<u wq3q 9-) Aeg uoluoN SLadeH 9 ‘Y T 93e7 0} 3(PPINW $S1U0pou0) 82 ugy S8
*JUAWUOALAUD |RUOLILSOdap
J43)PM-MO] |PYS © S3IBILpUY wSE 62 P91
e{(ayraomde] | 15503040 W w95 V5 V9 uelaque) 3|ppLK K|Jed *ds ®((ay3iomdeq {02-££66)
otieydsoyd driewd | qoad ayj P3 G-0 uowo|o$§ S14JeH 9 *y  Aiqissod ybnoayy Alae3 :115S0j049w d)p3eudsoyd Q80T uQy ¢8
*A111eoo| sty
3e eunejebaw 40) (1 alqe})
O€T uSYy 89 23S °uUOLSSadans
Leunej JUBULTUOIP LY uedLJauy
Y340N 3y} jJO $aioeyo0lq (6 ybnouya p seuney *ds snporuoj.adeded}
JdjeM-uJeM pue MO||eys «00 ,01 o¥91 Llaissod ;7 ybnouays ‘+ds snpotapued
Jayied B 40 I13514330R4RYD w00 ,Lb o589 v Seuned) ueydLAOpJQ teds snpows})d3 (03-6886)
SL uoj3eLI0SSe S3Ld3ads Ig=1v) PO G-Q u3qa|3puag Stddey "9 'y 2LPPIW 2Ppiw $S3u0pou0) Y08 udv 8
*(LL61 ‘UOSPNH) (¢)uetddissISSIN
aq 07 1ybnoyz Aysnoiaaad
343M $YJ04 asdyl ‘(g atqe]
995) 26( 9ldwes jo 15ed BLW (X350 LudpM
® 40 01/1 anoge Abojoyi}| awes w02 21 5€91 alppiuw-£yLed - ECAI UL
9yl woJay uaxel sem yg6/ uQy 8 «55 €0 99 Aayssod) uepanyyg X 40 eiia(andoy (Gs-29011)
a{dwes uauueg 9 ou~> 6=1v2 wqQa €-v anqazioy Staaey 9 °y aje A{Jea-a(ppiu +3uopouo) 6L uQy 8
{*ON "NT102 S9Sn)
»SHYVKI L1INN NOIL1V¥307 A8 Q3T411N30I 9V S71sso04

Y38WAN G314




*Af ‘uojled ‘M ‘M wody ejep
paystiqndun :3duaJajay

*40 'uolled "M M wody ejep
paystqndun  :35u3.4333y

*351yds @3iudeab
-234enb paugeab-auyy
Ul J4nd30 $|1SS0j au}

»SHNUVHIY

AL

s

X30

X30

1INN

wSE .62 5291
«SP 05 (59
1-Q uaqQa|apuag

Wb .52 4291
W0b b5 059
1~Q u9qa|apuag

W02 02 ob91
W55 6€ 559

G-J uaqaapuag

W2b 26 5201
Wb .50 059

2-V u3qa|apuag

NOILVI0T

(€9/v2/6)
piodoay ‘g *3

(€9/%2/6)
plodoal g 3

Stadey *9 'y

P23y ‘W )

A8 Q3141.LK301

sSNoadelad) 9jen

(£3U320 LW

Kl4e3 03 2uad03)

KaeL349)

2102043ueyd

3102043uPUq

39v

+ds sndJe

-0p0d ‘snoaeyiebar
s33140dswntpodolrf]
‘LLuOSpa3o4) $334p

-} LWOIN3 ‘s3aplosseqd
sp1podosseyn ‘+ds
$n35050£4308 ‘snjeaid
sajtuajjode(niag
‘SL|e4ISN® $3L1D
-eidednedy ‘*ds s3yy
~uaf(odsajqy :udylod

snuif_‘s3jisodswnubeyds
‘s3yta0dsuntpodLiod
‘snutd ‘eadctd ‘epunusqg
‘snjety sajiuafjodoany
-43deu] ‘eueka..oy

3 "43 eJapaydl

‘eqniag ‘styedqysne
sa31oetdednedy ‘43dy
30 ‘saiqy  tu3|lod

*sjuawbedy (eaagaxs
jJuopouodsuou “‘at3eydsoyd

‘efJdejolpey
P32z} 11e35A4d34 2{QRQO44

$715504

(oe1€q)
Beh edv 19

(621€0)
P ‘3 ‘qlp edv 19

IST WY +8

8002 HY 0L

(*ON °N770J S9sn)
Y3GHAN 01314




*9103S 000°052:1 1B MOYs 03
L1ews 003 st A3i1{eds0f siyy
1° pQ 40 2IUPLINII0 dy)

*(¢ aqel 23s) uaauseq

sem (Y/61 iV 28) aqaew
2yl wouy adwes e :{wzd)
tquew Aq papunoaans s}
1eY3 (pO) dUO3ISO|Op WOuy
S| ajdwes siyy °g=Ivd

(9861

‘UOLIEILUNWIWOD U] LM
‘rap ‘osang 1 cp) abe
ueluOAd(Q diqeqoad jo aue
pue ‘(1161) 31PuiX pue
(8061) S434y30 pue Jal1{{0)
UL paqLaISap aJe UfRIUNOK
Apleg 30 Jiumns 3yy wo.y
SUOL323| 0D [RJ40D 43| {ae]
*ujejunol Apleg wouy
s{1ssojebow ueiuoaag
8Qqla3sap 30u $30p 3INg
suoLaudw (p/61) Aanqsuyes
*utejunol Apjieg

40 153amMyINos Sa|iw om3
jnoqe wo4y s} G671 iV 28
*{€ aiqeL 23s) uax

-4eq sem (yS6T LIV 28)
a|quew Aeab-xaep ayl
‘spissogebam 32134 Yim
a|quew Keab-xaep e Saty
~43A0 A|leaN3dNJ3s eyl
a|queuw Aeab-qyby| e wouy
s| otdwes siyy ¢/ G5=1v)

*SHUVHIY

-Mm ] mN OVWM
W50 (E€ (59

PO §-) uaqaiapuag Stddel "9 'Y

W0b ,9E 91
W5 L TE (59 .
WpQ 9-) USQILAPUA  SLJJBH ‘9 ‘Y

LINN A9 G3I411IN301

NOTLVI01

(uelrdo1AOPAQ
A{qeqoad 3Sow) uejwsdd
ybnoayy ueparaopaQ

{ueiyooyJapuyy)
uerddgssissin
3satjaed ybnoayy
ueiuoAaag 3|ppIK

39v

0c-d

*dsnd ayy uvo aAo004b
401493504 © yYpm
judwbesy JuopouoINd

a{duls :3uo0pouo) 8/61 11lv 28
*(3dAy
~oydaow ueiddissiSSin
3591409 ybnoayy
ueiuoAag 3{ppiW Jo
sjuoubedy ed paasasausd
Kia00d) -ds snyjeubA{od

$3uopouo) 9961 tlv 28

{°ON °N170J S9SN}

$11S504 YIGWAN 01314




. 12-4

“{1 91qey 99s) A31|€J0| Syl WOLy
S 8 HIV P8 UOLYII3{10D {ISS0}
-ebay A3L(e20| Syl SIPn|d

-Ul ydtym eade ue ‘yd3a4)

UOJ] pUR YNLULMY *IK UM

-3q S3jt11oeas ayl buoje

saose|d Auew je s|i1ssojebow

(uey3anly
paAgasaud Lya00d 3nq juep 208,22 (291 -uepswy) uetuoAaq eSS CLUETE)
-unge 3u0dasd (1161) urye3 0S5 (PE %9 4 3LPPLIN 3s3ey *ds snpouapuedoan {0S-96601)
pue y3jws .~> §-5=1V2 upq 1-J uowo|og SLAdRH "9 ¥ ybnoays Aae3y aiel $sjuopouo) Yv8 MV v8

*PZd 3jun
ut papn|doul ase $aU03S0|0p
3sayl ‘seunej juepunqe
340l JO U01391109 buipudy
*uojjeutwejuod Kus0jesoqe|
ybnoauyl pasnpousjut udaq 3aey
PLNOD Juopouod sabunok ayy
40 ‘bBupyaomas 30 3onpoud e
2Qq p{NOd JuU0pPOUOd 43P0 Y3
‘Alaaeuadr|y  *£L31qedo0] si1yy
e pasodeixn{ aae Ssauols
-0|0p 510203|04d JIMO| pue
uvjueAASuuagd ey} d1q)ssod
sy 21 '9be ueyuoa3g
21Pp W Ybnoayy uetdyaopag
31PPIW JO JuOpoUOD
e paplath ggg °A1iteod0y
S1y3 e suol3dajjodau _ <snueyd.ao
aJe (£ @|Qe) 98s) )88 pue V8B wly EE 291 ©Q *42 ¢snpoyreuboidyg
sa|dwes udJsueq pue gge LIV 8 wSY .92 4§59 uelueA|ASuudqd 3je . JO JuUdWA |3 o4 (24-81262)
3ldues |1SS0J04I LK .N> 6=1Vd pPzd 1-8 u3qa3pudg SLAdRH ‘9 VY ubnoayy 31ppiw ajtuaan{ :juopouc) 122 tiv €8

*351yds a3tydesd w592 28 291
-234enb pautesb-3uyy w82 V0 059 ueLuoaag-aad Liqeqoud ‘eiLe (o Lpey
Ul ANO50 S|1SS0y Yy X30 2-V udQa|dpudg YlaomsplOH N °@ fa102049uPYd pazyire1skuaday VY201 iV €8

(*ON °N11702 S9SN)
PN TEL ! 11NN NO11VI0Y At 0314110301 . 9V S71S504 Y3IAWNN G314




*122 L1V €8 Katqeooy
1155040404w 30 UOL2I3| 0934
e sy adwes siy) *g=1v)

*{2L61 ‘s4vy30

pue 43| |LW) ueluoAag ag

03 ybnoyy A{snoiadad suam
S¥J04 3SIYL  *IUBUWUOALAUD
{euolitsodap 13jem-mo|jeys
e S93ed}pu} e||aylrsomde]
118s0j0a01w dp3eydsoyd
Jtrewd|qoad ayy *§=1v)

‘6=1v3

*sadhkel ¥o1y3

wd> -1 Ul 3|Q4ew %Ie|q
WoJ4} AGT JO Ula0U 133} M3Y
e uayey a(dues .@xmn~<u

*(2L61 ‘sadyyo pue

JAL{LW) ueLaquedduyd 3q

01 1ybnoya AsnoLAaud dudm
SY504 3SAY] °S43ke| NI1y3
w> 01-G v} 3|qJew yoeiq
wouaj uayey ajdwes *9=1y)

*sudhe|

3uoisydoed ayl uddIMIBG SANdI0
3PY3} du03ISINIEM WoLy St

avg adwes ‘3auojsxyoed
p1os0dojewo.a3s - L40d WOLY

S| vyg 3dueg .@;m-mn~<u

»SAYYWI

pz4

wq3q

wq3q

wq3g

waxg

wpQ

LIND

Wb €0 4291
WSt (92 oG9

1-8 uaga|apuag

W0 ,22 291
w0t (BE o9
1-2 uowoo§

W25 LE1 9291
W52 L LE o¥9
1-9 uowo (0§

W02 (2 5291
20f €€ o¥9
1-7 uowo|o§

W02 12 o291
W0E € ob9
1-3 uowoos

WOF 22 9291
WSS VE ob9
1-9 uowo (oS

NOILVI01

Stadey 9 ‘Y

}3s19day
'3 ‘' pue
Stadey 9 "y

Stadel 9 'y

Stddey °9 'Y

SLudRy 9 'y

Stadey *9 vy

Ag Q31411N301

ueLuoAsg ? LPP W
-UR}ILAOPIQ 3PP N

uepJaque) Apael

uRLUOAQ
A4e3 aipptu

(ueidtaopug aie]
ubnoayy 6juaay a|ppiw)
uRLILAOPLQ 3107
ybnoayy £iae3 aippjuw

ausserd)
-uR 31 A0OPLQ

(vetsu3)
ueluoadg A{de3 ajey

9V

*ds snpoaapued
13U0pouag)

*ds e[|ayrJdomdeq
$11SS0j0401W D43eydsoyd
*quawd |2

w.04 4 3uopoueda.p

teds (¢)eu}z343y030.g

: S3uUocpouc)

*3apu} *ds
snyjeubsAyaled ‘-apu}
*ds (¢)eu}|p3uLsopued

‘+ds snpouspued
‘LULd 143G Q0 ‘42

eulpoydezQ ‘°ds shpo(nQ
$§3U0pou0)

+ds ‘snpoxapuedojoldg
1quopouc)

*syuaubeay
EMETTNELELITH
153U0poUus?)

-ds m:gumcmmxuo_on
t+ds snpoJapued
¢+ds euipojJez

¢+ds snposapuedoap

$S3u0pou0)

$71SS04

888 L1V v8

(02-09001)
LS v v8

{as-€L111)
€2 MV ¥8

{0J-£1201)
21ST L1V ¥8

AST LIV ¥8

(0S-16601)
8v8 iV +8

(*ON °N11702 S9Sn)
Y3IGWNN 071314




1004 K2~ ¢ .wfi.

£t-d

*(84nye230wd) J4dMO| 10 Spiniy AQ P3ZLpLIXO puUP PAPOIUOd 40 20009¢<) 8=1V) t(34njeaadway Jamoy 3e spiniy 4Aq vmmvv'xo pue paposJdod L0
20019-008%) L=1¥3 t(34n3esadwd) 43mo| 32 SPIN{J AQ P3ZIPIX0 pue PaPO.I0d JO D 0Gh=o0SE ISBAL 30) 9- Y1 G=1¥D $(Dg0SE 3503| 3R) &y S=1¥)
1{2005£-00€ 35831 1®) &1 §-6=1¥D (o008 3SB3L 3°) §=1vD (D062 ISPAL 1) &Yy =1V $15052-5002 ISIL I® PAYILAL %04 ISOY SIILIIPUY p=]¥da

© Y1 §-5=1v)

"Y1 5-5=1V)

‘(=12

*(pL61 ‘Aunqsuie§) uelaquedadd
2q 01 1ubnouy Aysnoiaaad
43 SAI04 3SAYL G =1Y)

" 6-6=1Y)

*ISHYIS

U3 UALlm pale|edddiul a|quew
%0 (q wouy st (¢ arqel 33s)

pOl L1V tg d(dwes udaueg
*4$1yd2s 331ydeab-23aenb pautead
-3Ut) Ul JNJJ0 S|1550) Byl

*SHYYWIY

uwpQ

upg

o

PO

upq

X30

LINN

00 ,60 291
WSS LS o¥9
1-Q yowo |og

WSt 01 5291
WSY 125 b9
1-0 uowo}os

W02 55 ob91
nS€ 6b V9
9-Q Uowo|os

.00 11 op9t
W00 9% 059

§-0 U3qa(apuag

WE5 160 (291
w25 125 ob9
1-0 uowo|os

W01 ,SE 4291
W0 50 59

2~V usdqQa|apuag

NOILYI0T

Siddey "9 Y

SidJdey ‘9 °y

Stadey ‘9 'y

Stadey ‘9 vy

SIJ4dRH *9 Y

033y ‘W ¥

A4 031411IN301

(uerswi ybnoayy
ue1uabatg applu)
uRtuoAdQg A(Je3] 830

) Adepunoq
cnw=o>moopvv_z\»~gou

URLILAODIQ BLPPIN
ybnouayy (31s3(aes
j0u 3Inq) A{de3

URLUOA3Q 3 (PPN
03 URLDLAOPJIQ 3|PP LN

UR{UOA3Q 3PP IN

5102040ueYq

39v

“enb 1X8

Ru} {{3uLdopuly
‘-ds snpoJdapue

‘syde (nbue}ay
v13pOlag :SIUOPOUO)

*sy3 L10Ayaud

e ———

*snuyjotas snyjeubkio
t+dds_snpouaapue

¢+ds snpoaapuedoan
‘(swa0y dye(n
=213udp A|3jnuju pue
9je|noljuape) *dds

e|(3pojag ‘sydeinbueisy
©119p0|ag ‘eoLUOARP
el{3pol3g :s3juopouo?)

*ysaubeay

wa04tuos ‘adAyoydaoun
URLILAOPJO BLPPIW
-ue}bjuady jJo Juaud|a
wJa0J j3uopouedasp
$$3U0poOU0)

*ds snpoa3apued
13U0pouo)

S LUMOJ {Nbu

S\W.104LNDU

sny3 eubkiod
‘+ds snposapue

‘38 spaeinbueiay
e|lapojag ‘-3
RILUCA3D ©||3p0|38
1S3uo0pouo)

‘epaelojpey
pazy | e3shadas 3 qeqosd

$115504

{as-86801)
viE XS €8

(as-£6801)
V82 XS €8

182 L1V $8

b2 LV $8

{0s-15011)
ZlT Y 38

901 tLY ¢8

(*ON °N7702 S9Sn)
Y3IWON 01314



TABLE 3. LOCALITIES WHICH YIELDED SAMPLES BARREN OF MICROFOSSILS
FROM THE SOLOMON, BENDELEBEN AND SOUTHERN KOTZEBUE QUADRANGLES.

FIELD NUMBER LOCATION UNIT REMARKS

82 ACT 32 Solomon D-5 0€x
640 46' 23"
164° 01' 40"

82 AC! 68C Solomon D-6 0Ex
64% 56' 52"
1649 57' Q5"

82 AC1 92 Solomon D-5 Pzm
649 55' 05"
1649 14' 148"

82 AC1 93 Solomon D-5 Pzm
649 54' 19"
164° 05" 46"

82 ACl 95 Selomon D-5 Pzm
$49 4a' ag"
164° 18' 50"

82 AC1 96 Solomon D-6 %€ x
64° 47+ 33"
164% 30' 56"

82 AC1 97 Solomon D-6 0€x
640 55* 13"
164% 45 39"

22 ALT 98 Solomon D-6 0€x
649 54 30"
164° 38' 51"

82 AC1 99 Solomon D-6 0€x

640 52* 38"
1649 34' 02"

B-25



FIELD NUMBER

82

82

oo
~ny

83

[0 0]
)

82

82

82

ACl

AC)

 ACT

ADu

ADu

B-26

100

101

95

—
Q

28

60

70

LOCATION

Solomon D-6
64° 49' 32"
164° 43" 20"

Solomon D-6
649 48' 14"
164° 44’ 44"

Solomon D-5
64° 49' 12"
164% 12' 11"

Solomon D-5
640 55" 00"
164° 02' 15"

Bendeleben D-1

65° 45' 50"
162° 26' 10"

Bendeleben A-1

65° 05' 01"
162° 07" 00"

Solomon D-1
64° 52' 02"
162° 11" 40"

Solomon C-4
649 35' 55"
163° 43' 05"

Solomon C-3
649 44' 15"
163° 26' 25"

Bendeleben D-2

65° 46' 25"
162° 46' 10"

UNIT

Qim

Oim

Pzd

Ddm

Ddm

0d

REMARKS

Sample is from a rubble
patch of Pzd too small to
show at 1:250,000 scale.

Megafossil collection
70 AMm 199 is from this
locality (see Table 1).



FIELD NUMBER
82 ADu 77

82 ADu 78CC

82 ADu 78PP

83 ADn 1

83 ADn 11

82 ADn 18

83 ADn 26

83 ADn 27A

83 ADn 344

B-27

LOCATION

Bendeleben D-2
68° 52' 30"
162° 35' 50"

Bendeleben C-2
65° 30' 30"
1629 41* 10"

Bendeleben (-2
65° 30' 30"
1629 41' 10"

Solomon C-4
64° 34' 08"
163% 39' 15"

Solomon D-6
64° 57' 30"
164° 26' 16"

Solomon D-6
649 48' 20"
164° 54 05"

Solomon D-1
64° 54* 40"
162° 10' 18"

Bendeleben A-1
659 02' 15"
162° 05' 20"

Bendeleben A-1
65° 04*' 10"
162° 01' 20"

UNIT

TKc

Ddm

0d

0im

Dzm

Sd

TKce

REMARKS

Sample is a clast from the
conglomerate.

Sample is a clast from the
conglomerate.

A recollection at barren
Tocality 82 ATi 36.

A recollection at micro-
fossil locality 82 ACl
94 (see Table 2).

Microfossil collection

83 ADn 27 is from a fine-
grained, light-gray to tan
dolostone that structurally
overlies 83 ADn 27A (see
Table 2).

Sample is a clast from the
conglomerate.



FIELD NUMBER

83 ADn 34K

83 ADn 34N

83 ADn 77

83 ADn 86

33 ADn 87

84 ADn 32

84 ADn 41A

B-28

LOCATION
Bendeleben A-1
65° 04' 10"

162° 01' 20"
Bendeleben A-1
65° 04' 10"

162° 01' 20"
Bendeleben D-3
65° 51' 30"
163° 04' 45"
Bendeleben D-2
65° 48" 00"
162° 46' 00"

Bendeleben D-2

65° 48' 00"
162° 46' 00"

Solomon C-1
649 44 11"
162° 09' 50"

Bendeleben B-1

65° 29' 02"
162° 00' 58"

UNIT
TK¢

TK¢

0€x

0d

0d

Ddm

Pzd

REMARKS

Sample is a clast from the
conglomerate.

Sample is a clast from the
conglomerate.

A recollection at micro-
fossil locality 82 ADu 71
{see Table 2). Sample 86
consists of gray and pink
mottled dolostone, the same
1ithology which yielded
microfossil collection 82
ADu 71.

A recollection at micro-
fossil locality 82 ADu 71
(see Table 2). Sample 87
consists of dark-gray dolo-
stone, a subordinate 1itho-
logy at this locality.

Four sampies were taken at
locality 84 ADn 41. Each
represents a different
1ithology; all lithologies
occur as rubble and subcrop
in an area several tenths of
a mile in diameter along the
crest of the ridge. Sample
41A is fine-crystalline
black marble.



FIELD NUMBER LOCATION UNIT REMARKS

84 ADn 41B Bendeleben B-1 Pzd Sample 41B is white-weathering
65° 29' 02" dolostone (dominant lithology
162° 00' 58" at this locality).

84 ADn 41C Bendeleben B-1 Pzd Sample 41C is tan-weathering
65° 29' 02" dolostone with a streaky,
162° 00' 58" mottled texture.

84 ADn 41D Bendeleben B-1 Pzd Sample 410 is black, very finely
65° 29' 02" crystalline shaley marble.
162° 00' 58"

84 ADn 46 Bendeleben A-1 0d
65% 07' 38"
162° 08' 20"

84 ADn 51iL Norton Bay D-6 TKe Sample is a clast from the
64° 54' 35" : conglomerate.
1619 57' 55°

84 ADn 57A Bendeleben A-1 0d Sample is light-gray mottled
65° 05' 55" : dolostone that occurs
162° 08' 08" structurally above dark-gray

dolostone (microfossil sample
84 ADn 57B--see Table 2) and
light tan dolostone (barren
sample 57C).

84 ADn 57C Bendeleben A-l 0d
65° 05' 48"
162° 08' 18"
84 ADn 79A Kotzebue A-3 DObm Microfossil collection 84 ADn

66° 03' 55" 79C is from this locality
163% 12' 10" (see Table 2).

84 ADn 84C Solomon D-6 0€x

649 52' 50"
164° 55' 40"

B-29



FIELD NUMBER
84 ADn 107

&4 ADn 1108

R4 KDn 110C

84 ADn 111

85 ADn 41

83 AGe 133

34 AGe 116

84 AGe 128

B-30

LOCATION

Solomon D-6
64° 55' 30"
1649 30' 52"

Solomon D-5
640 52' 35"
1649 27" 00"

Solomon D-5
04° 52" 30"
164° 27 00"
Solomon D-5

640 58' 28"
1640 17 50"

Bendeleben D-3

659 54' 36"
1639 02' 45"

Solomon D-6
649 54' 30"
164° 41' 40"

Bendeleben C-1

65° 35' 20"
162° 21* 30"

Solomon C-5
64° 43' 48"
164° 24' 32*

Solomon D-6
64° 53' 55"
1649 50' 30"

UNIT
€d

Pzm

Pzm

Pzm

Pzm

0€x

Pzm

REMARKS

Sample is tan to gray,
fine-grained dolostone that
forms a small rubbie patch
about one tenth of a mile north
of the marble rubble which

was sampled as 84 ADn 110C.

Sample is tan, fine-

grained dolostone that forms

a small rubble patch surrounded
by rubble and outcrops of medium
crystalline marble.



rIELD NUMBZR

84 AGe 140

84

o
»

84

82

82

82

82

82

82

82

82

82

AGe

G AKN

APk

. APK

ATi

ATi

ATi

ATi

ATH

ATy

AT

ATi

AT

217

230

3C

34

36

421

492

190

196

197A

8-31

LOCATION

Bendeleben £-6
65° 37' 21"
1649 32' 58"

Bendeleben -5
65° 35 00"
1649 21' 40"

Solcmon C-5
64° 42' a0"
164° 18' 20"

Bendeleben C-6
659 42* 23"
1649 33* 50"

Bendeleben C-5
65° 43* 20"
164° 16* 50"

Solomon D-5
64% 49' ag"
164° 11' 25"

Solomon (-4
64° 34' 08"
163° 38" 32"

Solomon C-4
64° 34' 08"
163° 39' 15"

Solomon D-5
649 49' 10"
164° 12' 10*

Solomon D-5
640 48' 03"
1640 12* 35"

Bendeleben B-6
659 25' 12"
1649 52 25"

Bendeleben C-6
650 31' 54"
164° 36' 40"

Bendeleben C-6

£20 221 9w

164° 34' 04"

Bendeleben C-5
659 35' 05"
1649 25' 53°

UNIT

Pzm

0€x

Pzm

Pzim

Ddm

Ddm

Ddm

Pzm

Pzm

REMARKS

Sample is black, finely crys-
talline marble, a subordinate
lithology at this locality.
Microfossil collection 82 ADu
68 and megafossil collection 67
ASn 327 are from the dominant
lithology (medium-gray marble)
at this locality (see Tables

1 and 2.)

A recollection at barren
Tocality 82 ACl 106.

Microfossil collection
84 ADn 757 is from this locality
(see Table 2).

Microfossil collection 82 ATi 1958
is from this locality (see Tahble 2j.

Microfossil collection 82 ATi 197B
is from this locality (see Table 2).



rIELD NUMBER

82 ATi 198

82

82

82

82

82

83

(62
Fa

84

84

84

84

84

ATi

ATi

ATi

ATi

ATi

ATi

AT

ATi

ATi

AT

ATi

ATi

B-32

200

208

211

212

61

-

36

53A

60E

88A

88C

LOCATION

Bendeleben C-5

65% 35' 03"
164° 26' 41"

Bendeleben C-5

659 38' 43"
164° 12* 06"

Bendeleben D-3

65° 59°* 10"
163° 10’ 51"

Bendeleben D-3
65° 49°' 00"
163° 14' 45°

Candle C-6
65° 32' 31"
16192 s59* 35"

Bendeleben B-1

65° 26* 27"
1620 27' 25"

Solomon D-5
540 46' 40"
164° o¢' 50"

Kotzebue A-1
66° 04' 00"
162° 04' 30"

Solomen C-1
64° 38° 40"
162° 13* 00"

Solomon D-3
64° 53' 42"
163° 28’ 28"

Solomon C-4
640 33' 40"
163° s6' 40"

Solomon C-1
64° 40°' 55"
162° 22" 30"

Bendeleben B8-1
65° 26' 45"
162° 03' 40"

Bendeleben B-1
659 26' 45"
162° 03' 40"

UNIT

0€x

Pzim

Pzm

Pzd

Pzm

Ocs

Ddm

Oim

Pzm

Ddm

Pzd

Pzd

REMARKS

Three samples of the same 1litho-

logy were taken in the vicinity

of microfossil collection 83 ATi

227. Sample 84 ATi 88B was taken

at about the same spot as 83 ATi 227
and contains conodonts (see Table 2).
Barren samples 88A and 88C were
taken 200 and 400 feet east,
respectively, of sample 88B.



FIELD NUMBER

84 ATi 104

84 ATi 106

84 ATi 176

84 ATi 238A

84 ATi 270

84 ATi 2708

84 ATi 271

84 ATi 3008

84 ATi 354

85 ATi 36

83 SK 338

B-33

LOCATION

Bendeleben A-2
659 05' 30"
1629-35° 12"

Norton Bay D-6
6490 57* 17"
1619 53* 13"

Solomon C-5
64° 40°' 20"
1649 26' 35"

Bendeleben C-6
65° 35' 40"
1649 47' 00"

Solomon D-6
64% 56' 15"
164° 31° 45"

Solomon D-6
64° 56' 12"
1649 31* 45"

Solomon D-6
64° 54 35"
1649 31* 35"

Bendeleben C-6

65° 36* 10"
164°% 39' 50"

Solomon D-5
649 55' 36"
1649 15* 00"

Solomon D-4
64° 47 06"
163° 56 48"

Bendeleben A-1

65° 03* 55"

162° 07°* 20"

URIT

0€x

Pzd

€d

£d

€d

0Cx

Pzm

Ddm

REMARKS

Sample is graphitic, fine- to
medium-crystalline marble that is
intercalated with quartz-graphite
schist. The schist contains local
recrystallized Radiolaria (see
microfossil sample 84 ATi 1048,
Table 2).

Sample 270 is orange- and gray-
weathering, medium-gray dolostone
(the dominant lithology at

this locality).

Sample 270B is dark-gray dolostone
that occurs in rubble just south
of where sample 270 was cellected.



