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INTRODUCTION

This report is one part of a follo of the Mount Hayes
1:250,000-scale quadrangle, Alaska. Known matalliferous lode
and placer mineral occwrences, mineral deposits, prospecis,
and mines in the Mount Hayes quadrangle, easiem Alaska
Range, Alaska, were studied as part of the geologic and mineral
resource assessment investigations of the guadrangle. These
investigations are part of the Alasken Mineral Resource
Assessment Program (AMRAP) of the U.S. Geological Survey,
Data on mineral deposits and mineral occurrences were gathered
mainly by (1) detailed geologic mapping of the quadrangle at a
scale of 1:63,360; (2) sampling of bedrock, altered, and
mineralized areas in the quadrangle; (3) detailed geologic
mapping and sampling of selected mineral occurrences,
mineral deposits, prospects, and mines; (4) detailed petrologic
analysis of thin sections of host and mineralized rock samples
and of polished thin sections of sulfide end oxide samples; and
(5) Literature compilation.

The purpose of this report is to provide & detailed summary
of the known metalliferous lode mnd placer mineral
occurrences, mineral deposits, prospects, and mines in the
Mount Hayes quadrangle as of the time of publication. This
summery is &n essential data component for assessing the
mineral resource potential of the quadrangle, The major parts
of this report are (1) a map showing locations of metallifarous
lode and placer mineral occurrences, mineral deposits,
prospects, and mines; (2) three tables that summarize the
important details of the metaltiferous lode and placer mineral
occurrences, mineral deposits, prospects, and mines; and (3)
this text, which contalns a list of previous studies; an
explanation of the tables; definitions; s general bedrock
geologic summary of the quadrangle to guide the reader in the
interpretation of the date; a summary of the principal types of
deposits in the quadrangle; a summary and interpretation of the
lode snd placer mineral occurrences, mineral deposits,
prospects, and mines; and references, A generalized bedrock
geologic map of the Mount Hayes quadrangle is part of the
screened base used for the location of metalliferous lode and
plecer occurrences, deposits, prospects, and minas (see
accompanying map sheet). A simplified version of this map
(fig. 1) serves to guide the veader in the bedrock geologic
summary given below,

This report is one part of the mineral resource assessment
folio on the Mount Hayes quedrangle. Other portions of the

folio provide detailed data and interpretations of the
exploration geochemistry (Curtin and others, 1989), and
assessment of mineral resource potential of the quadrangle
(Nokleberg and others, 1990).

PREVIOUS STUDIES

A moderate number of studies of mineral deposits and
mineral occurrences are published for parts of the Mount Hayes
quadrangie. The principal earlier studies are those of Brooks
(1918) and Moffit (1942). The principal later studies in the
quadrangle are those of Ebbley aod Wright (1948), Saunders
(1961), Chapman end Saunders (1954), Hanson (1963),
Kaufman (1964), MacKevert (1964), Richter (1967), Rose
(1965; 19664, b; 1967); Rose and Saunders (1965), Smith and
others (1973, 1975), Stout (1976), Nauman and others (1980),
Yeend (1980; 1981a, b), Lange and others (198t, 1987),
Nokleberg and others (1981, 1984, 1985, 1990), Lange and
Nokleberg (1984), LeHurray and others (1985), and Nokleberg
and Lange (1985). An unpublished thesis on massive sulfide
deposits in the eastern part of the Jarvis Creek Glacier
subterrane of the Yukon Tanana terrane has been completed by
Culp (1982).

Compitations of mineral deposits and mineral occurrences
m the quadrangle have been published by Cobb (1972, 1979)
and MacKevett and Holloway (1977). Compilations of mining
claims in the quadrangle have been published by the U.S.
Bureau of Mines (1973) and the Alaska Divigion of Geological
and Geophysical Surveys {1982). A geologic bibliography of
publications on the Mount Hayes quadrangle as of early 1980
was published by Zehner and others (1980). A location map
and tables of semiquantitative analyses of rock, mineral
occurrence, prospect, and deposit samples was published by
Zehner and others (1985).

DEFINITIONS

The term “mineral occurrence" is8 defined as a
concentration of potentially valuable minerals on which no
visible exploration haz occurred or for which no grade and
tonnage estimates have been made. Mineral occurrences were
identified mainly during geologic mapping in the course of
studying hydrothermally altered and (or) iron-stained areas.
The term “mineral deposit” is defined as those concentrations
of potentially valuable minerals for which grade and tonnage
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Figure 1. Simplified geologic map of the Mount Hayes quadrangle, eastern Alaska Range, Alaska.
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egtimates have becn mads, The term "prospect” is defined as a
site of potentially valuable minersals in which excavation has
ocowzrred. The term "mine” is defined a8 & site where valuable
minerals have been extracted. The torm "deposit” is defined as
any individual or group of lode or plscer mineral occurrences,
mineral deposits, prospects, and (or) mines.

All known major claims were investigeted during the
course of the geologic and mineral resource assessment studies.
Lode and placer mineral occurrences, mineral deposits,
prospects, and rnineg were identified by extensive literature
search, from unpublished claim maps by the U.S. Bureau of
Mines, from discussions with individuals and geologists
employed by private mining companies, by observarions of
claim markers and notices found during field studies, and by
observations mads during field investigations.

SUMMARY OF BEDROCK GEOLOGY

The Mount Hayes qusdrangle is located in the esstorn
Aluska Range, which forms s great, glacially sculptured,
rcuste mountain wall extanding epproximately 1,000 kom fram
the Canadien border in the east to the Aleutian Range in the
west and southwest. Tho quadrangle is bisected by the Denali
fault, which is a major geologic and geographic boundary
between the Yukon River basin in interior Alaska and the
Copper River bagin in southern Alegka

The bedrock geology of the Mount Hayes quadrangle i3
varied and complex and is subdivided mio tectonostratigraphic
terranes (fig. 1). The term “"tectonostratigraphic terrane”
(hereafter referved to a8 terrane) is defined s a fault-bounded
geologic entity with distinct geologic history, stratigraphy,
structure, and (or) deposits, 2]l differing markedly from those
of adjoining terranes (Jones and Silberling, 1979). In the last
two decades, the Mount Hayes quadrangle has been the focus of
extensive geologic studies (Zehner snd others, 1980). North of
the Denali fault arc the Lake George, Macomb, Jarvis Creek
Glacier, and Hayes Glacier subterranes of the Yukon-Tanana
texrane, and the Aurors Peak and Windy terranes (fig. 1) (Zehner
and otherz, 1980). South of the Denall fanlt are the Maclasen,
Wrangellia, and Clearwater terranes and a terrane of ultramafic
and associated rocks (Nokleberg and others, 1982, 1985),

YUKON-TANANA TERRANE

The most axtensive bedrock unit north of the Denali fault
is the Yukon-Tanans terrane (Jonss and others, 1984), which is
subdivided in this study, from north to south, into the Lake
George, Macomb, Jarvis Creek Glacler, and Hayes Glacier
subterranes (fig. [; Alelnikoff and Nokleberg, 1985x;
Nokieberg and Aleinikoff, 1985; Nokleberg and others, 1986).
These sublerranes are interpreted s various levels of & complex
and highly metsmorphosed, Devonian end Mississippian,
continental-margin igneous arc (Nokleberg and Aleinikoff,
198S; Aleinikoff and Nokleberg, 1985a). Becanse of tilting
toward the south near the Denali fault, the deeper, granitic-

rock-rich levels of the arc occur to the north, whereas the
shalfower, volcanic-rock-rich levels of the arc occur to the
south. The Lake Qeorge, Macomb, Jarvis Creek Qlacier, and
Hayes Glacier units were initially defined as separsie tetranes
(Nokleberg and Aleinikoff, 1985); however, these uuits nre
now defined as subterranes in order to emphasize thelr genetic
relations as various structural levels of the Yukon-Tanana
terrane.

Lake Georgs subterrane of Yukon-Tenana terrane

The Lake Goorge subtarrane (fig. I; Algimikoff end
Nokleberg, 1985a, b, Nokleberg and Aleinikoff, 1985) is
present in the northeastern part of the quadrangle and is
composed of (1) polydeformed, coarse-grained, pelitic
muscovite-quartz-biotite-garnet schist derived fram quartz-rich
to clay-rich shale of Devonian or older age and (2) rclatively
younger Devonian and Missigsippian medium-grained,
gneissose granodiorite and diorite, and cosrse-grained augen
gneiss derived from granite and granodjorite.

Macomb subterrane of Yukon-Tanana terrane

The Macomb subterrane (fig. 1; Nokleberg and Aleinikofr,
1985) is located south of the Lake George subtarrane in the
northeastarn part of the quadrangle. The Macomb subterrane is
composed of (1) older, poly-deformed, medium-grained pelitic
schist, calc-schiat, and quartz-feldspar-biotite schist derived
from shale, marl, end sandstone of Devanien or older sge and
(2) a suite of relatively younger, shallow-level, fine- 1o
medium-grained gneissose gramits, granodiorite, quartz diorite,
end diorite of Devonsan age.

Jarvis Creek Glacier subterrane of Yukon-Tanana terrane

The Jarvis Creck Glecier subterrane (fig. 1; Nokleberg and
Aleinikoff, 1985) is present across the northern part of the
quadrangle south of the Macomb subterrane. The Jarvis Creek
Glacier subterrane consists mainly of fine-grained, poly-
deformed schist derived from Devonian or older sedimentary
and volcanic rock. This upit is subdivided into o
metasedimentary rock unit, rich in fine-grained
metesedimentary rocks with minor metavolcanic rocks, &nd a
metavolcanic rock umit, rich in fine-grained metavolcanic
rocks with modarate amounts of fine-grained metasedimentary
rocks. The metasedimentary rocks consist of pelitic schist,
quartzite, calo-schist, quartz-feldspar schist, and marble. The
metevolcanic rocks consist of varying proportions of
abundant metaandesite and metaquartz-keratophyre, less
sbundant metadacite and metabasalt, and sparse
metarhyodacite. In the north-central part of the quadrangle at
Donnelly Dome, the Jervis Creek Glacier subterrane is mtruded
10 a minor cxtent by intensely deformed and schistose
Devonian metagranodiorite and sparse augen gneiss derived
from granite and granodiorits.



Hayes Olacier sublerrane of Yukon-Tenana terrane

The Hayes Glacier subterrame (fig. 1; Nokleberg end
Aleinikoff, 1985) is algo present ecross the northern part of
the quadrengle, south of the Jarvis Creek Glacier subterrane.
The Hayes Glacier gubterrane consists of poly-deformed
phyllite and blastornylonite, derived from Devonian or older
sedimentary and volcanic rocks, that are subdivided into &
metasedimentary rocks unit with sparse metavolcanic rocks,
and a metavoloanic rocks unit with moderate amounts of
metasedimentary rocks. The metasedimentary rocks unit in the
eastern part of the quadrengle consists of pelitic phyllite,
quartz-rich phyllite, quartz-feldspar phyllits, and minor oale-
phyllite and merble derived from shale, chert or less likely
quartz, siltstone, volemic graywsacke, marl, and limestone. In
the western part of the quadrangle, the metasedimentary rocks
unit consists predominantly of poly-deformed black to dark-
gray pelitic schist, quartz-mica schist, and [esser quartzite, and
calc-schist derived from shale, quart2-siltstone and sandstons,
and marble, The metavolcanic rocks consist of metaandesite
and metamorphosed quartz keratophyre and sparse metadacite
and metabasalt,

Metamorphism of Yukon-Tanana terrane

The metasedimentery, metavolcanic, and metaplutonic
rocks of the Yukon-Tanana terrane are gemerally ductily
deformed and regionally metamorphosed. Metamorphic grade
ranges from middle or upper amphibolite facies in the deeper-
level Lake George subterrane, to lowest greenschist facies in
the shallowest-level Hayes Glaciar subterrane (Nokleberg and
others, 1986). Medium-grained myfonitic schist and gnsiss, in
the deeper levels, grade upward into blestomylonite and
phyllonite at shalfow levels. Local extensive mid-Cretaceous
setrogression to the lower greensohist facies occurs in the
shallow-level subterranes, particularly in the Jarvis Creek
Glacier and Hayes Glacier subterranes (Nokleberg and others,
1986).

Cretaceous and early Tertisry phutonic rocks in Yukon-
Tenana tarrane

A variety of widely distributed, Cretaceous and sarly
Tertiary plutonic rocks intrude the Yukon-Tanana terranc (fig.
1). Most common are granitic plutong of mid-Cretaceous to
early Tertiary diorite, quartz diorite, granodiorite, and gramite,
Granodiorite end granite constitute most of the granitic
plutons. Small areas of some plutons are extensively
hydrothermally altered and are locally slightly to moderataly
schistose and weakly metamorphosed at lower greenschist
facies, In the central pert of the Jarvis Creek Glacler subterrane
1§ an mtrusive suits of early Tertiary monzonite, alkali gabbro,
famprophyre, and quartz diorite, partly surrounded by a
presumed ring dike of granite. Local comagmatic lamprophyre
dikes alzo occur in the eastern part of the Jarvis Creak Glacier

subterrane, The Hayes Glacier subterrane also contains gparse,
early Tertiary, non-schistose lamprophyre dikes and one small
alkali gabbro pluton. Locelly abundant Creteceous(?) gabbro,
diabase, and metagabbro dikes and sills occur in the Jarvis
Creek Glacier and Hayes Gleacier subterranes.

AURORA PEAK TERRANE

The Aurors Pesk terrane (fig. 1; Aleinikoff, 1984;
Nokleberg and others, 1985) is located north of the Densh
fault in the western part of the quadrangle and consists of (1)
fine- to medium-greined mnd poly-deformed calc-schist, marble,
quartzits, and pelitic schist of Silurian to Triassic sgs and (2)
Jesser amounts of regionally metamorphosed and deformed Late
Cretacecus plutonic rocks consisting of schistose quartz
diorite, granodforite, and granite, and spsrse amphibolite
derived from gabbro and diorite. The Aurora Peak terrane
exhibits an older, upper amphibolite facies metamorphism
associated with mylonitic schist, and a younger, middie
greenschigt facies metamorphism associated with
blastomylonite (Nokleberg and others, 1985), The Aurora Peak
terrane is intruded by weakly metamorphosed to non-
metamorphosed, Late Cretaceous to early Tertiary gabbro
plutons and dikes and by granodiorite and granite plutons.

WINDY TERRANE

The Windy terrane (fig, 1; Jones and others, 1984;
Noklsbarg and others, 1985) is located between the Aurore
Peak and Maclaren terranes along the Denali feult and consists
of (1) argillite, quartz-pebble siltstons, quartz sandstone,
graywacke, conglomerate, and minor limestone and marl of
Silurian or Devonisn age and (2) lesser andesite and dacite. The
Windy terrane locally contains sparse phyllonite and
protomylonite n narrow shear zones and exhibits incipient
greenschist faciex metemorphism, The Windy terrane is
intruded in the central part of the quadrangle by & fault-honnded,
Late Cretaceous pluton of locally slightly schistose diorite to
granite. The Windy terrane is also Intruded by dikes of
Cretaceous(?) gabbro and diabase.

MACLAREN TERRANE
East Susima batholith of Maclaren terrane

The Bast Susitma batholith (fig. 1) i8 present in the
western part of the quadrangle snd consists predominantly of
regionally metsmorphosed, mid-Cretaceonus to early Tertiary
gneissose diorite and grancodiorite and lesser granite
(Aleinikoff and others, 1981; Nokleberg und others, 1982).
The batholith forms the northern part of the Meclazen terrane
(Jones and others, 1984; Nokleberg and others, 1982, 198S5).
Locally the gneissose granitic rocks grade into migmatite and
migmatitic schist and intrude coarte-grained schist and
amphibolite-dorived gabbro and diorite. Small roof pendants of
calc-schist, quartzite, and amphibelite occur in the batholith



near the west edge of the quadrangle. The East Susitna batholith
is ductily deformed into mylonjtic gneiss and schist and is
regionally metamorphosed &t the upper smphibolite facies
with local retrogradc metamorphism to lower greenschist
facies (Nokleberg and others, 1985). A pluton of younger,
pon-schistose, middle Tertiary gramite intrudes the northwest
part of the Bast Susima batholith immediately south of the
Denali fault.

Maclaren Glacier metamorphic belt of Maclaren terrane

The Maclaren Glacier metamorphic bell is located south of
the Bast Susitna batholith and is a pro-grade, Barrovian-type
metamorphic belt formed in metatedimentary end meravolcanic
rocks. From south to north, the principal units are pre-Upper
Jurassic argillite and metagraywscke. phyllite, and schist and
amphibolite (fig. I; Nokleberg and others, 1982, 1985).
Contacts between the three map units are generally fanlts with
intense shearing and abrupt changes of metamorphic facies at
each contact.

The Maeclaren Glacier metamorphic belt is ductly
deformed into protomylonite and phyllonite in the argillite
and metagraywacke wnit, phyllonite in the phyllite unit, and
mylonitic schist in the schist and amphibolite vnit. Meta-
marphic grade increases from south to north: Jowar greenschist
fecies metamorphism ocours in the ergillite and metagraywacke
unit, whereas lower or middle samphibolite facies
metamorphism occurs in the schist and amphibolite unit
(Nokleberg and others, 1985). A small pluton of
hydrothermally altered biotite granite intrudes the argillite and
metagraywacke unit.

CLEARWATER TERRANE

The Clearwater terrane (Jomes and others, 1984,
Nokleberg and others, 1982, 1985) is located in the western
part of the quadrangle in & narrow, favlt-bounded lens (fig. 1).
The Clearwater terrane consists of chlorite and muscovits
schist, echistose rhyodacite, Upper Triassic marble, and
greenstone derived from pillow basalt The Clearwater terrane
is weakly deformed and metamorphosed at greemschist fscies
and 1s inTuded by a locally fanlt bounded pluton of weakly
schistose diorite and quartz. diorite.

WRANGELLIA TERRANE
Slana River subterrane of Wrangellia terrane

The Wrangellia tertane is present across the southern part
of the quadrangle and Is subdivided imto the Slana River
subterrane to the north and the Tangle subtorrane to the south
(fig. 1; Jones and others, 1984; Nokleberg and others, 1982,
1985). The Slana River subterrane consists of upper Paleozote
island-arc voleanic, volcaniclastic, and sedimentary rocks of
the Tetelna Volcenics, Slana Spur Formsation and Bagle Creck
Formation, disconformably overlying massive basalt flows of

the Upper Triassic Nikolai Greenstone, Upper Jurassic and
Lower Cretaceous flysch of the Gravina-Nutzotin belt, flysch,
and sperse deposits of Tertiary sandstone, conglomerate, and
thyolite to dacite tff, breccia, and flows (Nokleberg and
others, 1982, 1985). The upper Paleozoic island-arc rocks are
intruded by Permisn hypabyssal dacite stocks, sills, and dikes
and granite. Locally extensive Laws Triassic(?) gabbro dikes
and cumulate msafic end uliramafic sills intrude the Nikolai
Greenstong and older rocks.

Tangle subterrane of Wrangellia terrane

Compnared to the Slana River subtesrane, the Tangle
subterrarie conlains a relatively thinner sequence of upper
Paleozoic and Lower Triassic sedimentary and tuffaceous rocks,
a relatively thicker sequence of the Nikolai Greenstone, and a
sparse, thin uni¢ of Upper Triassic marble (fig. 1; Nokleberg
and others, 1982, 1985). The upper Paleozoic and Lower
Triassic rocks consist of aquagene tuff, dark-gray argillite,
minor andesite ff and flows, and sparse limestone. The
Nikolai Greenstone ts composed of a moderately thick basal
member of piliow basalt and a thick upper member of massive,
subaerial, amygdsloidal flows. Extensive Late Triassic(?)
gabbro and cumulate mafic and ultramafic sills and plutons
intrude the Nikolai.

Metamorphism and granitic rocks - Wrangellia terrane

The Wrangellia terrane is weakly regionally
metamorphosed at lower greenschist facies (Nokleberg and
others, 1985). Metamorphic minerals are generally sparse, and
sbundant relict sedimentary and volcanic minerals occur in
most rocks. The Wrangellia tarrenc is locally intruded by
weakly deformed to non-schistose, small- to moderate-size
granodiorite and granite plutons of Late Jurassic(?) and
Cretaceous age. Some granitic plutons are weakly to extensive-
ly hydrothermally altered.

TERRANE OF ULTRAMAFIC AND ASSOCIATED ROCKS

A namrow terrene of uliramafic and associated rocks is
present in the esastern part of the quedrangle along and south of
tho Denpall fsult (fig. 1; Richter and others, 1977; Nokleberg
and others, 1982). The ultramafic rocks are chiefly derk-green
serpentinized pyroxenite and peridotite, light- gray to green
dunite, and dark-green schistose amphibolite sand lighter horn-
blende-plagioclase gneiss derived from gabbro. Interlayered
with the gneiss are rare thin lenses of light-green end gray
marble and zones of dark-gray graphitic schist. The ultramafic
and msfic rocks are introded by weakly schistose, light-gray
tonalite and granite, The ultramafic and associated rocks are
duciily deformed and regionally metamorphosed.



SUMMARY OF POSSIBLE AND KNOWN
TYPES OF MINERAL DEPOSITS

Eleven types of mineral deposits are present in the Mount
Hayes quadrangle. The term "type of minersl deposit” is defed
a8 & set of mineral occurrences, mineral dspotits, prospects, or
mines that share a common geologic origin, The mineral
deposit models in Erickson (1982). Cox (1983s, b), Cox and
Singer (1986), Nokleberg and others (1987), and the cited
roferences were used to formulate the typés of mimeral deposits
that we consider important for minoreal resource studies of the
quadrangle. These types of mineral deposits are listed below:

Gold placer deposit type

Kuroko massive sulfide deposit type

Gold quartz vein deposit type

Copper-silver guartz vein deposit type

Polymetallic vein deposit typs

Porphyty copper deposit type

Porphiyry copper-molybdenum deposit type

Tungsten-molybdenum and copper-zinc-lesd skarn deposit
type

Porphyry tin deposit type

Gabbroic nickle-copper deposit type

Podiform chromite deposit type

Ncw variants of known types of mineral deposits or
possibly even new Lypes may be present. In some cases, the
type of deposit could not be defined because the availsble data
sre not sufficient for classification. Classification of each
minera] occurrence, mineral deposit, prospect, or mine into a
specific type of mineral deposit does not imply any cconomic
evaluation. Each classification 18 the best estimation or, in
some cases the hest guess of the authors as to the process that
formed that specific mineral occurrence, mineral deposit,
prospect, or mine.

GOLD PLACER DREPOSIT TYPRE
[References: Yeend, 1980, 19814, b; Warren Yeend in Cox and
Singer, 1986}

Gold placer deposits consist of elemental gold in grains
and rarcly nuggets in gravel, sand, silt, and clay. and their
consolidated equivalents in alluvial, beach, acolian, and rarely
glacial deposits. The most common host rocks are afluvial
gravel and conglomerate with white quartz c¢lasts and heavy
minerals that are indicative of low-grade metamorphic rocks
containing quartz veins or of quanz veins m the upper-level
expoaures of granitic plutons. Sand and sandstone are of
secondary importance. The deposits occur in a high-energy
alluvial-depositional environment where gradients flatten and
river velocities lessen. The major deposit minerale are gold,
sometimes with aftached quartz, magnetite, and (or) iimenite.

GOLD QUARTZ VEIN DEPOSIT TYPE
[Reference: B. R. Berger in Cox and Singer, 1986]

Gold quanz vein deposits consist of gold in veins of
massive quartz, sometimes with minor pyrite and arsenopyrite.
Gold quartz vein deposits, termed low-sulfide gold- quartz vein
deposits by Cox and Singer (1986), are generally hosted in
greanstone belts-~regionally metamorphosed and penetratively
deformed ocesnic sirate, including graywacke, shale, and chent-
- that are intruded by granitic plutons. Grade of matamorphism
is usumlly greonschist facies. The ore deposilional
environment comnsists of a mobile belt of sccreted tarranes
along 8 continental margin, which is sometimes associated
with an Andean-type voleanic arc and associated batholith,

COPPER-SILVER QUARTZ VEIN DEPOSIT TYPE
[Reference: Nokleberg and others, 1987]

Copper-silver quartz vein deposits consist of quartz veing
or adjacent sltered areas with chalcopyrite, bornite, chalcocits,
with loca] high velues of silver and lesser gold, and sparse
native copper. The vains end altered areas oocur in regionally
metamorphosed and woakly deformed basalt, diabase of
gabbro, and mafic to imtermediate volcanic snd hypebyssal
rocks. Grade of metamorphism is either prehnise-pumpellyite
or lower greemschist facies, The eltered aress contain relict
igneous and metamorphic minerals in the greenstone and
volecanic rocks that axe repleced by irregular aggregates of
chlorite, opidote, actinolite, carbonmate, or quartz. The ore
depositionsl cnvirorsnent consists of simultmeous accretion,
regional metamorphistm, and deformation of oceanic basalts in
terranes along a continental margin. Low-grade regiomal
metamorphism and deformation appesr to have generated
hydrothemael flujds from which formed quartz veins and altered
arcas.

KUROKO MASSIVE SULFIDE DEPOSIT TYPE
(Reference: D. A, Singer in Cox and Singer, 1986]

Kuroko masgive sulfide deposits consist of copper-, lead-,
and zinc-sulfides that occur in submarine volcanic rocks of
intetmediate to fslgic composition with lesser mafic voleanic
rocks and locally abundant sedimentary rocks. The volcanic
rocks occur &8 flows, ash flows, (uffs, breccias, and in some
cases in felsic domes. The ore depositional environment s
mainlty hot springs related to marine volcanism in island arcs
or extensional rifting regimes. The deposit minerals include
pyrite, chaleopyrite, sphalerits, and lesser galens, tetrahedrite,
tennartitc, and magnetite. Lotal zeolite, clay, sericite, chigr-
ite, and silica alteration may be present.



POLYMETALLIC VEIN DEPCSIT TYPE
[Reference: Dennis P. Cox in Cox and Singer, 1986]

This deposit type consists of quartz-cerbonate veins often
with silver, gold, end associated base-metal sulfides. The veing
are related to hypabyssal intrusions in sodimentary and
metamorphic terranes ar to metamorphic fluids forming during
waning regional metamorphism. The sssociated intrusions
range in composition from calcalkaline to slkaline &nd occur
in dike swarms, hypabyssal intrusions, and small- 1o modcrate-
size intermediate to felsic plutons locally associated with
endesite to rhyolite flows. The depositional environment is
near-surface fracnrres and breccias within thermal aureoles of
small- to moderate-size intrusions, and within the intrusions,
The deposit minerals include native gold, electrum, pyrite, and
sphalerite, sometimes with chalcopyrite, galena, arsenopyrite,
tetrahedrite, Ag sulfosalts, and argentitc. Alteration consists
of wide propylitic zones and narrow sericiic and argillic
zones. Polymetllic vein deposit types locally occur along the
mearginge of porphyry copper and porphyry copper-
molybdenum deposit types and are often associated with Cu-
Pb-Zn skarn deposit types.

PORPHYRY COPPER DEPOSIT TYPR
[Reference: D. P. Cox in Cox and Singer, 1986]

Porphyry copper deposits consist of chaloopyrite,
bornite, or pyrite, and minor molybdenits, sphalerite, galena,
or arsenopyrite in stockwark veinlets in hydrothermally
altered, shellowly emplaced porphyry and edjacent country
rock. The gramitic host rocks include quartz diorite w quanz
monzonite, syenite, and small, hypabyssal andesite to
thyodecite and trachyte stocks, dikes, and sills. Local
disserninated and massive sulfide minerals may occur in coeval
volcanic rocks elong with quartz veins snd in dikes with sulfide
minerals. The ore depositional environment consists of
epizonal intrusive rocks with abundant dikes, breccia pipes,
and cupolas of batholiths that are intruded to shellow lavels in
cither an igland-arc or Andean-type arc setting.

PORPHYRY COPPER-MOLYBDENUM DEPOSIT TYPE
[References: White and others, 1981; D. P, Cox m Cox and
Singer, 1986}

Porphyry copper-molybdenum deposits gonsist of pyrite
with lesser chalcopyrite and molybdenite and minor sphalerite
or galena. The sulfides occur in stockwork veinlets in
porphyritic granitic rocks or hypabyssal intrusive rocks, or
they occur in wallrocks adjacent to the igneous rocks. The
intrusive rocks include quariz diorite to granite plutons or
mndesite to thyolite stocks. Local replacement sulfids bodies
may occur in coeval volcanic rock or in older wallrocks
sometimes associated with quartz veins or dikes that also

contain sulfide minerals. Associated alteration consists of
gsodic, potassic, phyllic, argillic, and propylitic types. The
ore depasitional snvironment consists of shallowly-emplaced
granitic plutons in either an island-arc, Andean-type arc, oz &
rifted-continental setting. The areas of favorable environment
are either surface outerops of gramitic rocks or areas adjacent to
granitic rocks where geophysical data indicate favarable areas
in the subsurface.

TUNGSTEN-MOLYBDENUM AND COPPER-ZINC-LEAD
SKARN DEPOSIT TYFB
[References: D. P. Cox und T. G. Theodore in Cox and Singer,
1986]

Tungsten-molybdenum and copper-zinc-lead skarn
deposits consist of various combinations of scheelite-
powellite, molybdenite, chalcopyrite, bornite, sphalerite,
galena, pyrite, pyrrhotite, and (or) magnetite with eccessory
srsanopyrite, teétrahedrits, gold, or other ore minerals that
occur in contact metasomatized calcareous rocks or in nearby
metasomatized granit¢ rocks. The contact metssomatic rocks
or skams are generally adjacent to granitic plutons ranging in
composition from quartz diorite to granite. The extent of
replacement of calcareous rocks varies from a few meters to 2
few hundred meters away from the granitic rocks. The extent of
replacement is highly vaeriable and often is controlled by
fractures, faults, and folds. Skarms commonly exhibit a
complex mineralogic zonation. Replacement minerals and
textures are often extremely veried with the most common
minerals being andrsdite-groszsularite gamnet, diopside-
hedenbergite clinopyroxene, wollastonite, epidote, idocrase,
homblende, quartz, fluorite, white mica, and chlorite. The ore
depositional environment comsists of granitic plutons that
intrude cither continental shelf gsedimentary rocks in an
Andean-type arc settimg or plaiform or oceanic sedimenlary
rocks in an island-arc setting.

PORPHYRY TIN DEPOSIT TYPE
(Reference: B, L. Reed in Cox and Singer, 1986)

Porphyry tin deposits consist of disseminated cassiterite
and ecoesgory tourmaline, topaz, and white mica in the upper,
highly altered parts of levcocratic quartz monzonite or granite.
The host granitic rocks arc generally intensely hydrothermally
altered to various combinations of potassium-feldspar, albite,
sericite, chlorits, guartz, topaz, tourmaline, and fluorite. The
ore depositional environment consists of intrusion of
siliceous granitic rocks into a continental fold belr of thick
platform rocks with minor volcanic rocks. This deposit type
may be associated with Sn greisen deposits. However, no
greisen occurrences wore observed in the field either because of
poor cxposures in geologically favorable areas or because
none ere present.



GABBROIC NICKEL-COPPER DEPOSIT TYPE
[Reference: N. J Page in Cox and Singar, 1986]

Gabbroic nickel-copper deposits (adapted from
synorogenic-synvolcanic nickel-copper deposit of N. T Page
in Cox and Singer, 1986) comsist of pyrrhotite, pentlandite,
chalcopyrite, platinum-group minerals, and mccessory pyrite
that occur mainly as disseminations and lesser messive sulfide
lenses m large sills of cumulate mafic and vltremafic rocks and
in smaller dikes, sills, and masses of gabbro snd norite. The
mafic and ulvemafic rocks generally introde greenstone belts
end are locally intensely deformed end metamorphosed. The
host rocks consist of various combinations of olivine-
pyroxene cumulates, plagioclase-pyroxenc cumulate, or
olivine-plagioclase cumulate, gabbro, and norite. The ore
depositional environment consists of moderate w large bodies
of cumulate mafic and ultremafic yocks and gabbro or norite
dikes and sills intruded into greenstone belts, possibly
associated with rifting, followed by a period of accretion,
deformation, and regional-grade metamorphism,

PODIFORM CHROMITE DEPOSIT TYPE
[Reference: 1. P. Albers in Cox and Singer, 1986]

Podiform chromite deposits consist of chromite and
accessory platinum-group minerals that occur in pod-like
masses in ultrernefic rocks that in some ‘casot are highly
deformed and metamorphosed. The host rocks include dumite
and harzburgite, associated mafic igneous rocks, and cumulate
mafic and ultramafic rocks, sometimes exiensively
serpentinized. The ore-depositional environment consigts of
tactonized ultramafic rocks formed in the basal parts of
ophiolite or curnulate igneons rocks formed in the upper parts
of ophiolite or along rifts,

SUMMARY AND INTERFRETATION OF
MINERAL OCCURRENCES, MINERAL
DEPOSITS,PROSPECTS, AND MINES

Early in the study of Jode mineral occurrences, mineral
deposits, prospects, and minos in the quadrangle, each terrane
was determined to possess a relatively unique suite of mineral
deposit types. As a result, mineral deposit types are
summarized and interpreted separatoly for cach texrrane snd for
younger Mesozoic and early Cenozoic granitic plutons.

YUKON-TANANA TERRANE-LAXE GEORGE AND
MACOMB SUBTERRANES

The only and minor lode mineral occurrence in the Lake
George subterrane (map No, 19, table 1) is on the south shore
of Lake George where a grab sample of silicified iron-stained
pyrite-quartz-actinolite schist contains 30 ppm Sn. The only
and minor lode mineral occurrences in the Macomb subtarrane

(map Nos. 22, 28, table 1) are (1) on the north side of Elting
Creek where a grab sample of pyrite-bearing iron-stained
quariz-biotits schist contains 3.2 ppm Au and (2) on the
northwest side of the West Fork of the Robertson River where a
grab sample of pyroxene cumulate contains more than 5,000
ppm Cr. Mineral ocenrrences No. 19 in the Lake George
subterrane and No. 22 in the Macomb subtesrrane ave associated
with metamorphic or post-metamorphic quartz veins or occur
in regionally deformed and metamorphosed echist (table 1).
These mineral accurrances mey possibly be polymetsllic vein
deposit typos. Mineral occurrence No. 28 in the Macomb
subterrane is classified as a podiform chromite deposit type
(table 1),

YUKON-TANANA TERRANE-JARVIS CREEK GLACTER
SUBTERRANE

Several major lode mineral occurrences and mineral
deposits occur in the Jarvis Croek Glacier subterranse (table 1).
The major lods deposits are i the metavolcanic rock-rich
member and consist of about 15 small- to moderate-size areas
of Kuroko massive sulfide-type deposits. These deposits occur
in two major belts: a western belt, west of the Delte River,
between the Hayes and McGinnis Glaciers, and an eastern bel¢
in the area southeast of the West Fork of the Robertson River.

Five mineral occurrences (map Nos, 5-9, table 1) in the
western belt occur dlong a strike length of 32 km. The western
belt deposits gencrally contain dizseminated to massive
chalcopyrite, galena, sphalerite, pyrite, pyrrhotite. Samples
contain as much as 9200 ppm Cu, 2,500 ppm Pb, 23,000 ppm
Zxn, 5.000 ppm As, 50 ppm Ag, 0.20 ppm Au, and 100 ppm Sn.
Ten deposits (two rminaral occurrences, seven mineral deposits
ared one prospect) (map Nos, 27, 30-38, table 1) in the eastern
belt occur along a strike length of 26 ¥m. The eastern belr of
deposits consists of the same sulfide mmerals as in the western
belt. Samples contein as much as 110,000 ppm Cu, 110,000
ppm Zn, 15,000 ppm Pb, 10,000 ppm As, 300 ppm Ag, 1.9
ppm Au, 300 ppm Sn, and 2,000 ppm Sb. Most of the deposits
in the castern belt occur In the Delta district, which has been
extensively explored and developed i recent years (Nauman
md otherz, 1980). The Kuroko massive sulfide deposit types in
both belts have been studiad by Culp (1982), Lange and
Nolkleberg (1984), Nokleberg and Lange (1985), and Lange and
others (1987).

In both belts the massive sulfide deposits occur
discontinuously as verlably sized, generally fenlt bounded pods
and Jensas. The host rocks for both belts of depasits are poly-
doformed md poly-metamorphosed initially under conditions
of the amphibolits facies and subsequently under conditions of
the grecnschist facles into mylonitic schist or phyllonite.
Protoliths for the host rocks are mainly andesite, quartz
kerntophyre, less abundant dacite and metabasalt, and
sssociated pelitic and calcareous sedimentary rocks. Locally
sbundant gebbro dikes of presumed Cretaceous age crosscut
deposits of the castern belt but are absent in the western belt.



Field, petrographic, geochemical, and isotopic data indicate
these deposits formed in a Devonian submarine island-arc
environment and subsequently were deformed, metamorphosed,
and remobilized (Lange and Nokleberg, 1984; Nokleberg and
Lange, 1985).

Nine lode mineral occurrences and one prospect are located
principally in the metasedimentary rock-rich member of the
Jarvis Creek Glacier subterrane and consist of (1) grab samples
of quartz veins in iron-steined schist, uvsually with
dizséminated pyrite, containing as much as 310 ppm Pb or §
ppm Ag (map Nos. 4, 11, 12, 13, 18, wble 1); (2) grab
samples of iron-stained schist, ususlly with disseminsted
Pyrile, containing as much as 360 ppm Pb and 300 ppm Sn
(map Nos. 16, 17, 25, 29, table 1); and (3) onc grab samplo of
chalcopyrite and malachite in a quartz vein in metagabbro with
55,000 ppm Cu, 7 ppm Ag, and 0.10 ppm Au (mep No. 10,
table 1). Most of these deposits are associaled with quartz
veins or occur in regionally deformed emd metamorphosed
metasedimentary schist. Insufficient data precluvde certain
classification of most of these occurrences into doposit types.
Some may be polymetallic vein deposil types. Prospect No. 10
is classified as a polymetallic vein deposit type (table 1).

LODE MINERAL OOCURRENCES RELATED TO LATE
MESOZOIC AND EARLY TERTIARY
INTRUSIVE ROCKS NORTH OF THE DENALI FAULT

Sparse lode mineral occurrences related 1o late Mesozoic
and early Tertiary intrusive rocks occur north of the Denali
fault (table 1). The Macomb subterrane in the cast-central part
of the quadrangle contains grab samples of (1) altered granite
containing 0.25 ppm Au (mep No. 23, table 1); (2) a small
altered aplite dike containing 2.8 ppm Au end 70 ppm Sn (map
No. 26, table 1); and (3) two areas of altered pyrite-bearing
aplite or quartz monzonite containing as much ax 7 ppm Ag and
130 ppm Pb (map Nos. 20, 21, table 1). These deposits ere
classified as possible porphyry copper-molybdenum deposit
types.

The Jarvis Creek Glacier subterrene containg three areas of
mineral occurrences, mineral deposits, and prospects related w
late Mesozoic or early Tertiary intrusive rocks. The first area iy
located near or west of Molybdenum Ridge in the northwestam
part of the quadrangle. Grab samples of granodiorite with
possible molybdenite contain as much as 0.1 ppm Au, and 5
ppm Ag, or 70 ppm Mo (map Nos. 1-3, table 1). These
deposits are classified as possible porphyry copper-
molybdenum or porphyry copper deposit types. The second
arez consists of granite exposures in a possible ring dike
complex on the Gerstle River where grab samples of iron-
stained pyrite-bearing grenitic or rhyolite porphyry dikes
contain as much as 30 ppm Sn (map Nos. 14, 15, table 1).
These deposits are classified as possible porphyry bin deposit
types. The third area is located between the Johnson River and
the West Fork of the Robertson River and consists of
lamprophyre or alkalic gabbro, which contained pyrrhotite and

a8 much a8 50 ppm Sa (map No. 24, table 1). Insufficient data
preclude classification as a deposit type.

WRANGELLIA TERRANE-SLANA RIVER SUBTERRANE

Abundant lode mineral occurrences, sparse mineral
deposits, and one mine occur in the Slana River subterrane
(table 2). Most of the lode mineral occurrences and deposits
are hosted in upper Paleozoic submarine volcanic and
sedimentary rocks and appear to be related to igneous activity
during late Paleozoic island-arc volcanism (Lange and others,
1981; Nokleberg and others, 1984, 1985).

Fourteen mineral occurrences, one mineral deposit, and
one prospect, all of small to moderate size (map Nos. 30, 42,
44, 49, 59, 100, 102, 105-109, 112, 136, 138, 140, table 2),
are distributed in the south-central and south-eastern paris of
the quadrangle and comsist of disseminated to local small
masses of chalcopyrite, bornite, malachite, and pyrite in or
near metamorphosed and altered late Paleozoic dacite porphyry
dikee, stocks, mnd sills. Samples from these occurrences
contain as much as 100,000 ppm Cu, 5,000 ppm Pb, 530 ppm
Zn, 70 ppm Ag, 2.0 ppm Au, 1,500 ppm As, 50 ppm Mo, and
30 ppm Sn These deposits are classified as porphyry copper
deposit types.

Eight small skam deposits (seven mineral occurrences and
one prospect) (map Nos. 58, 62, 63, 67, 68, 80, 122, 139,
table 2) are distributed in the south-central and south-eastern
paris of the quadrangle and are hosted mainly in marble
interlayered with late Paleozoic metavolcanic rocks intruded
mainly by late Paleozoic gabbro, diabase, or dacite. These
skarn deposits consist of disseminated to local small masses of
chalcopytite and pyrite. Samples contain as much as 56,000
ppm Cu, 720 ppm Zn, 300 ppm Ag, 1.2 ppm Ay, and 2,000
ppm Co. Thess deposits are classified as copper-lead-zinc
skarn deposit types and are often present near or in the same
general region ax the deposits classified ms porphyry copper
deposit types. Both copper-lead-zinc skam and porphyry
copper deposit types probably formed during late Paleozoic
is}and-arc volcanism and associated igneous activity.

One small prospect and two small mineral occurrences
(map Nos. 55, 114, 115, table 2) in the south-central part of
the quadrangle are distributed in hydrothermally altered
submarine andesite and dacite flows and tuff locally intruded by
disbasc dikes. The deposits contain disseminated chalcopyrite
and pyrite. Samples from the deposits contain as much as
7.200 ppm Cu and 7 ppm Ag. These deposits are classified as
possible polymetallic vein deposit types and probably formed
during late Paleozoic island-arc volcanism and associated
igncous activity that occurred during the early history of the
Wrangellis terrane (Nokleberg and others, 1984, 1985).

A rclated group of seven small mineral occurrences
contaius smell to moderate amounts of disseminated pyrite
with as much as 150 ppm Ag, 2.3 ppm Au, 240 ppm Pb, and 50
ppm Mo in sheared or altered, iron- or copper-stained volcanic
or volcaniclastic rocks or argillite (map Nos. 54, 83, 98, 125,



128, 133, 141, table 2). Some of thess deposils may be
clasgified ns polymetallic vein deposit types, but their origin
is less certain than the occurrences described in the above
paragraph.

Sixteen small minaral occurrences of disseminated to
small lenses and stringors of chromits m cumulate ultramafic
rocks occur in the central and western parts of the Slana River
subterrane (map Nos. 37, 38, 41, 46, 51, 53, 56, 65, 66, 76-
79, 81, 82, 99, table 2). Samples from these deposits contain
as much es mbout 5,000 ppm Cr and 500 ppm Co. These
deposits probably formed ay products of crystal senling of
chromite in uitramafic sills and are classified es podiform
chromite deposit types. The ultramafic sills hosting the
deposits are interpreted ms being probably comagmatc with
the basalt prowlith for the Upper Triassic Nikolai Greenstone
(Nokleberg and others, 1985).

Three small minoral oecurrences in the Slana River
subterrane consist of lenses containing chalcopyrite and
pyrite, and local pyrrhotits, marcasite, and pentlandite(?)
sheared, serpentinized olivine cumulate with as much as
20,000 ppm Cu, 5,000 ppm Ni, and 10 ppm Ag (msp Nos. 50,
&4, 84, tabls 2). Those deposits are classified s possible
gabbroic nickel-copper deposit types. Two other mineral
pccurrences that may be part of this group and deposit type
consist of (1) malachite along fractures in a metadiabase dike
intruding olivine cumulate with 0.14 ppm Au (map No. 52,
table 2) and (2) pyrite in a gabbro lens iIn metabasalt with 3
ppm Ag, 0.10 ppm Au, snd 1500 ppm Ni. These deposits
probably formed during intrusion of gabbro in the Late
Triassic, during the waning stages of mafic magmarism that
formed the Nikolai Greenstone (Nokleberg and others, 1984).

Twenty-onc small- 1o moderate-size deposits (15 mineral
occurrences and six prospects) of bass-metal sulfides mainly m
veins and altered arcas (map Nos. 47, 52, 57, 60, 85, 10},
103, 110, 111, 113, 118-12), 131, 132, 135, 137, 142, 143,
145, table 2) arc distributed throughout the Slana River
subterrane in meta-andesite and metadacite of late Paleozoic
age, in the Upper Triassic Nikolai Greenstone, and in
metagabbro, Thess doposits consist of disseminated and
locally small massas of chealcopyrite, bornite, malachite, and
azurite, Samples contain as much es 56,000 ppm Cu, 5,000
ppm Pb, 5,000 ppm As, 4,200 ppm Zn. 300 ppm Ag, 5.5 ppm
Au. These deposits are either in or near quartz veins or i aress
of epidote-chlorite-actinolito-quartz. alteration of the Nikolai
Greznsione, gabbro, diabase, or metavolcanic rocks. Few if
any are noar granitic plutons. Because of these relations, these
deposits arc classified as copper-silver quartz vein deposit
types that formed during low-grade regional metamorphism of
the Wrangellia terrene, which occurred in the mid-Cretaceous
(Nokleberg and others, 1984, 1985).

'WRANGFELLIA TERRANE-TANGLE SUBTERRANE

Abundant lods mineral occwrences and one lode mhe
occur in the Tangle subterrane (table 2). Most of the

occurrences are in the Triassic Nikolai Greenstone or in mafic
end ultramafic rocks that were probably comagmaetic with the
basalt protolith for the Nikolai Greenstone.

Eight small- to moderate-size mineral occurrences of
chromite in cumulate ultramafic rocks are distributed in the
central and western pars of the sublerrane (map Nos. 40, 43,
70-74, 87, table 2) and consist of dizseminated to local small
lenses and stringers of chromite, mainly in olivine-pyroxens
cumulate, containing a8 much =g about 5,000 ppm Cr. These
deposits are classified as podiform chromite deposit types and
probably formed as producix of crystal settling of chromite in
small- to moderate-size mafic sills, The ultramafic sills
hosting these deposits are interpreted es being probably
comagmaric with the basalt protolith for the Upper Trisssic
Nikolai Greenstone (Nokleberg and others, 1985).

Thirty-five small- to moderate-size deposits (21 mineral
occurrences, 12 prospocts, end two mines) of base and precious
metals are distributed in the Nikolai Greenstone throughout the
Tangle subterrane (map, Nos. 1-6, 14-18, 21.25, 27.29, 32-
34, 35, 39, 75, 88-97, wmbic 2). These deposits consist of
disserminated and local small masses of chalcopyrite, bornite,
malachite, and mzurite. Samples contain a8 much as 130,000
ppm Cu, 300 ppm Ag, and 3.2 ppm Av. As in the Slena River
subterrane, these deposits are located either in or nesr quartz
veins or in arcas of epidote-chiorite-actinolite-quartz alteration
of the Nikolai Greenstone, gabbro, or diabage. These deposits
are clessified @8 copper-silver quartz vein deposit types. As in
the Slana River subterrane, the mineralization probably formed
during low-grade regional metamorphism of the Wrangellia
terrane that occurred during aceretion in the mid-Cretaceous
(Nokleberg and others, 1984, 1985).

Two minor mineral occurrences in the Tangle subterrans
consist of pyrite in shesred sorpomtinized olivine cumulate
with 3,200 ppm Cu (map No. 86, table 2) and samples with
sphalerite in limey ergillite interbedded with metabasalt with
810 ppm Zn and 5 ppm Ag (map No. 69, table 2). Insufficient
dats preclude classiflostion.

MACLAREN AND CLEARWATER TERRANES AND
TERRANE OF ULTRAMAFIC AND ASSOCIATED ROCKS

Sparse lode mineral occurrences in the Maclaren Glacier
metamorphic belt of the Maclaren terranc consist of (1) one
smasll area of bomite and malechite in meta-andesite with a
grab sample containing 24,000 ppm Cu and 5 ppm Ag (map
No. 13, iable 2), (2) three small arcas of pyrite-bearing
phyllite (map Nos. 9, 20, 43, wble 2) with samples containing
as much as 1,800 ppm Zn and 15 ppm Ag, and (3) pyrite in
schist with 1,000 ppm Zn (map No. 10, table 2). One small
area of malachite in amphibolite gneiss occurs in the East
Susima batholith of the Maclaren terrane (map No. 19, iable
2). Insufficient data preciudes classification of thesc deposits,

Two minor deposits (one mineral occurrence end one
prospect) in the Clearwater torrane in the westsm part of the
quadrangle consist of (1) pyrite in tron.stained phyllite
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samples contgining 2s much ag 2,300 ppm Cu (map No. 7,
table 2) and (2) pyrite, galena, sphalerjte, and malachite in
iron-stained meterhyolits containing as much as 94,000 ppm
Pb. 7,900 ppm Zn, 2,700 ppm Cu, and 50 ppm Ag (map No. 8,
tabie 6). The mineral occurrence may be classified as a
polymerallic vein deposit type; the prospect is clessified &5 &
possible polymetallic vein deposit type.

Minor lode mineral occurrénces in the terrane of ultramafic
and associated rocks in the eastern part of the quadrengle
consist of (1) dizseminated pyrite, pyrrhotite, and chalcopyrite
in iron-stained hormblende-plagioclase gnciss (map No. 124,
table 2) and (2) disseminated chromite in slpine peridotite
(map No. 144, 1able 2). The latter mineral occurrence is
classified a5 a podiform chromite deposit type.

LODE MINERAL DEPOSITS AND OCCURRENCES RELATED
TO LATE MESOZOIC OR TERTIARY INTRUSIVE ROCKS
SOUTH OF THE DENALI FAULT

Sparse lode mineral occurrences ralated 1o late Mesozoic
intrusive rocks are present south of the Denali fault (table 2).
The major lode occurrences are related o Jate Mesozoic or early
Tertiary granitic rocks in the Maclaren Glecier metamorphic
belt of the Maclaren terrane in the western part of the
quaedrangle. Lode cccurrences consist of pyrita, chalcopyrite,
and molybdenite that is either in quartz veins in grenite or is
disseminared in metaniff adjscent w granite (map Nos. 11, 12,
tabte 2). Semples contsin as much as 2,500 ppm Mo. These
deposits are classified as possible porphyry copper-
molybdenum deposit types or perhaps polymetallic vein
deposit types.

Lode mineral occurrences and deposits related o late
Mesozoic or early Tertiary granitic rocks in the Slana River
subterrane of the Wrangellia terrane congist of two types. The
first type comprises ten small to moderate-size dzposits (eight
mineral occurrences and two prospects)(map Nos. 31, 104,
116, 117, 123, 126, 127, 129, 130, 134, table 2) consisting
of fresh to altered quartz diorite, granodiorite, and granite or
dikes and quartz veins adjacent to granitic rocks. The deposits
contgin chalcopyrite, sphalerite, pyrite, or galena Samples
contgin as much as 25,000 ppm Cu, 35 ppm Ag. 4.4 ppm Au,
and 250 ppm Pb. These deposits are classified as possible
porphyry copper-molybdenum deposit (ypes or possibly
related polymeiallic vein deposit types.

The second type is represented by two deposits. The
Zackly skan mineral deposit (map No. 26, tablc 2) consists of
garnet-epidote skamn in marble containing malachite and gold,
with grab samples containing es much as 66,000 ppm Cu, 35
ppm Ag, and 44 ppm Au. An unnamed prospect contains
chalcopyrite, pyrite, sphelerite, magnetite, gold, and copper
mincrals in diopside-epidote skam with grab samples
containing as much as 25,000 ppm Cu, 30 ppm Ag, 55,000
ppm Zn, and 3.7 ppm Au (mep No. 36, table 2). These deposits
ave classified as copper-lead-zinc (Av) skarn deposit types. The

Zackly deposit has been extensively explored and drilled in
Tecent years.
PLACER DEPOSITS

North of the Denali fault, three small gold placer
occurrences are located in the Jarvis Creek Glacier subterrane
(map Nos. 1-3, wble 3). In all three areas, small amounts of
gold occur in alluvigl gravels of streams draining areas of
extensive glacial deposits and metasedimentery schists and
quartz veins of the Jarvis Creek Glacier subterrane.

South of the Denali fault, sighteen emall 1o medium-sized
gold placer deposits (three muineral occurrences, one mineral
deposit and 14 mines) are distributed in the Slana River
subterrane of the Wrangellia terrane (map Nos. 1-4,6-19, table
3), and one mine is located in the Tangle subtezrane (map No.
5, table 3), Several gold placer mines occur in the Broxson
Gulch, Rainy Creek, Eureka Cresk, and Delts River areas (map
Nos. i, 4-6, 13-16, table 3). Known grades contain up to 13
colors per pan (Yeend, 1981b). Most of these placers are
located in gravels down-drainage from Tertiary sedimentary
rocks or older glacial deposits. A lesser number of placers are
present in elluvial gravels downstream from upper Paleozoic
island-arc rocks. The largest of these deposits is the Broxson
Gulch placer deposit (map No. 1), which consists of gravels
eroded from upper Paleozoic island-arc rocks and from a fauit-
bounded unit of Tertiary scdimentary rocks (Rase, 1965;
Yeend, 1981b).

The major gold placers in the southern part of the
quadrengls occur in the Slate Creek-Chistochina area (map Nos.
4-6, 8-12, table 3). This area has been a major gold producer
since discovery of gold in the area before the tum of the
century. These placer deposiys have been stndied by
Mendenhall (1903, 1905), Moffit (1912, 1944, 1954), Chapin
(1919), and Rose (1967). As of 1967, the total gold
production from this generat erea is between 3 and 3.5 million
doilars (Rose, 1967). The major gold placers in this area are
the Quartz Creek, Siate Creek, Ruby Gulch, Limestone Creek,
and Big Four daposits (Yeend, 1981b). Known grades range
from 1 to 14 colors per pan (Yeend, 1981a, b). Platinum is
locally mined et the Big Four and Slate Creek deposits; no
source is known for the platinum,

The sources of gold for the Slate Creek-Chistochina area
appesr to be a Tertiary(?) conglomerate (locally referred to as
“Round Wash™") (Yeend, 1980, 1981a, b). Gold in the placex
deposits is similar to thst in the conglomerate, and there is
also a lack of quartz veins or other obvious sources for the
placer gold In underlying bedrock. Also, boulders in the
conglomera(s ars similar to boulders in the placer gravels, and
no placer deposits are located in areas away from the
conglomerate.

The Tertiary(?) conglomcrate consists of a coarse
conglomerate with boulders as large as 30 cm; chlorite schist,
gabbro, granodiorite, metadiabase, metagabbro, and
amphibolite make up most of the clasts in the unit The mawix
is commonly coarse-grained with abundant quartz. The overall
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color of the unit is maroon to green, and the boulderz are well
rounded. Seversl pans of material from the umit produced a
concentrate with 10 gold fragments. Studies of these clasts in
the Terdary sedimentary rocks in this area indicate that their
source was neither in the local area south of the Denali fauit nor
from immedistely across the Denali favlt. The source of the
clasts has been apparently offset by movement along the
Denali fault (this study; Stout, 1976; Yeend, 1980, 19814, b).
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EXPLANATION OF TABLES
MAP NUMBER, LATITUDE, LONGITUDE, NAME, COMMODITY, AND DEVELOPMENT

Maeap number refers to a specific deposit on the map of metalliferous lode and placer deposits, end serves to link the map
and tables. Lode mineral occurrences, deposits, prospects, and mines are numbered and described scparately for the areas
north (table 1) and south (table 2) of the Denali fault Placer mineral occurrences, deposits, and minesg are numbered and
described sepasately (table 3). In a few cases, groups of deposits ere listed under 2 single map number, The latitude and
longituds are the most procise location of the center of the mineral deposit or occurrence, usually 1o within five seconds of
latitede end longitude. Name(s) of deposits are derived from published sources or general usage. Most mineral occurrences
are ymnamed. Listed under commodities aye the major metal(s) present in chemical analyses of rock samples from the various
areas. Metals ars shown by stendard chemical symbol. Development indicates whather the area is a miners! occurrence,
deposit, prospect, or mine.

MAXIMUM METAL CONCENTRATION, GENERAL DESCRIPTION, AND REFERENCES

Under maximum metal concentration are listed the highest reported concentrations of metals, determined by emission
spectrographic or atomic absorption snalysis, for rock samples from mineral occurrences, deposits, prospects, and mines,
Most of the analyses are from Zehner and others {1985). A few of the analyses are from the cited previous smudies. Under
general description is 4 short summary of the geology, petrology, and mineralogy of each area and a description of the rype
of sampls. In addition to references, the last column of the tables gives location numbers from previous studies and
compilations. The sample mumbers for this study are also listad in the references column 20 that the reader can rafer o the
complete chemical analyses listed in Zehner and others (1985).

Abbreviations vsed in tables

Abbreviations Explanation
Unit Explanation
cm centimeter
km kilometor
m meter
mm millimeter
ppm parts per million

Minerel, yock, and miscellaneous abbraviations

aur azurite

b bornite
chalc chalocite
chrys chrysocola
o chalcopyrite
a chromite

B east

gal galena

hem hematite
mal malachite
marc marcasite
mo molybdenite
NE northeast
NW northwest
pent pentlandile
Py pyrite

pyr pyrrhotite
SE southeast
sph sphalerite
w west
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Map number, Name (if knowmn). Mineral deposit type. Maximum metal General description References, sample
Latimide N. Commodities Geologic host wnit concentration, numbers

Longitude W. Development in ppm

H —_ Cu-Ag quar vein. —_ Secondary copper minerals in veinlets, vericles Semith and others, 1575,
63°0885” Cu Nikolai Greenstone, and joints slong shear zooes i metabasslt. Cobb, 1979, Joc 1, fig. 4
146°59'40 Ocourrence Tangie schterranc

2 —_ Cu-Ag quanz vein. —_ Secondary copper minersls in veinlew, vesicies Smith and others, 1975;
63°08°02" Co Nikoisi Greenstone, and joints along shear zones in metabesaly Cobb, 1979, loc. 2, fig. 4
146%59 32" Occurrence Tangie sulzerrane

3 —_ Cu-Ag quanz vein —_ Secondsry copper minerals in veinlels, vesicles Saith and others, 1975;
6371033 Cu Nikolai Greenstore, and jointa along shear zones in metabasalL Cobb, 1979, loc. 4, fig. 4
146°55'45" Qccurrence Tangle subterrans

4 — Cu-Ag quanz vein, — Secondary copper minerals in veinlets, vesicles Smith and others, 1975;
6371005 Cu; Nikolai Greenstoue, and joirts along shear zones in metabasalt. Cobb, 1979, loc. 5, fig. 4
145°55'407 Occumrence Tangle subtertane

5 B Cu-Ag quartz vein. —— Sccondary copper minersls in veinlets, vesicles Smith and others, 1975;
63°101 2" Cn Nikolai Greenstone, and joints along shear zones in metabasalt Cobb, 1979, loc. 6, fig. 4
146%54'00" Occurrence Tangle subterrane

6 - Cr-Ag quartz vein —_— Secordary copper mincrals in veinlets, vesicles Swith and othery, 1975;
&3%08'40" Co Nikoli Greeastone, end joinis along shear zones in metabasalt. Cobb, 1979, loc. 3, fg. 4
1465750 Occanreoe Tangle sabterrant

7 — — Ca, 2300 Grb samplc containg py in iron stained quarnz- This study, 82SB(23B
83°%1150° Co Muscovite achist, mrica schisi neas thrust faakt. Zone of staining

146°5538" Occuereace. Clearwater ierrane is up to 5 m thick.

8 —_— Folymetaltic vein(?). Pb, 34,000, Ag, 47; Greb sample comaing py, gal, mal and sph(?) in This study, 32NK017C
63%1230" Pb, Zn, Ag Muscovile schist, Zn, 7.900; Mo, 15; iron stained metarhyolite near thrust fault

146°53725" Prospect Clearwater terrane Cu, 2,700

g — — Ag, 15 Grab sample contains py in biotiie~-chlorite- This swdy, T9ZNOG3A
63%1331” Ag Phyllite, East Susitna garnet pyhllite near throst faull.

146%5723" Ocenrrence batholith
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10
63°13'57"
146°56'37"

11
63%1500r
146%50'05~

17 .
&°1500
146°49730"

13
81428
146°50°00"

14
61%14'15"
14675010

15
63°12'54"
146°49'09"

16
6301325
146%47'55"

17
a°1zsr
146°4T50"

Porphyry Ca-Mo(?).

-Ca-Ag quant vein.

Nikolai Greenstone,
Tangle subterrane

Cu-Ag quartz vein,
Nikolai Greenstone,
Tangle subterrane

Co-Ag quanz vein,
Nikolai Greenstone,
Tangle subterane

Mo, 300

Mo, 2,500

Cu, 24,000; Ag, §

Cu, 24,000, Ag, 15
Au, 0,10

Gmb sample contains py in while mica-gamet
schist near thrust fauh.

Grab saraple containg py and mo in quartz veing
upto | cm wide and disseminated in meta-
stdegite niff near granite.

Grab semple with py, mo, and cp in ahered mus-
sto-chlors !

Grab samples with b and mal slong fractures in
in Fe-carbonate veinjets.

Secotstary copper minerals in highly sliered and
fracmired metabasait near fank zone.

Float sample with bm, chalc and mal in quartz-
epidote vein along 3-m-wide fanlt zone m meta-
basalt.

Secondary copper minerals in veinlets, vegicles
snd joints along shear zones in metabagalt

Secondary copper minerals in veiniels, vesicles
and jomits slong shear zones in metabesalt

This stady, 79NKO86A

This study, 791L052B

Smith and othets, 1975;
MacKevest snd Holloway,
1977, 1oc. 5

This study, TOILO3IA;
Smith and others, 1975;
Cobb, 1979, Joc. 8, fig. 4

Smith and others, 1975;
Cobb, 1979, loc. 11,
fig. 4

Surith and others, 1973;

Cobb, 1979, loc. 9, fig. 4
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Lattude N. Commoditics Geologic host unit CORCENtration, numbers

Longirade W, Development in ppm

111 e Cu-Ag quanz vein. —_— Secondary copper minerals in veinlets, vesicles Smith and othevs, 1975,

6371050 Cu Nikolai Greenstane, and joints slong shear zones i mezsbassls, Cobb, 1979, boc. 7, fig. 4

146°4571 5 Occrrence Tamgle sebterranc

19 aen —_ J— Ml in fractured mmphibotite greiss. Smith and others, 1975;

63°2135" Co Schist end phbibolite, Cobb, 1979, loc. 14,

146950307 Oocurrence Waciuen metsmorphic beht fig. 4

20 e e Ag, T; Mo, 50 Grab sample contains py in white mica phyflite, ‘This study, T9ZNO41A

63°19°067 Ag Phyllite, -

146%46'53" Occurmence Maclaren metamorphic belt

21 — Co-Ag quarz vein. — Bim, tp, mal and azar along widcly scperated Kanfman, 1964, loc. 13,

63°1612° Cu Nikolai Greenstone, fractures ap 10 & few centimeters wide in Samaders, 1961, p. 39;

146°4445™ Prosgpect Tangle subiesmane metabatall, Fractuses oconr over a width of MacKeven ovd Hollowsy,
sboot 30 meters. 1977,10c. 9

22 v Cu-Ag qoantz vein. —— Cu in metabazalt. Saunders, 1951, p. 38;

63°1427" Cu Nikolai Greenstone, MecKevett and Holloway,

146% 4350 Prospect Tangle subiermane 1977,10c. 8

23 -— Cu-Ag quanyz vein. e Secondary copper minerals in vesicles, veialets Smith and otbers, 1975

63°14307 Cu MNikolai Greenstone, amd joints slong sheat zoncs in metabassit. Cobb, 1979, loc. 17,

146243007 Prospect Tngle sebtermape fip. 4

24 —_— Cu-Ag quas vein. — Secondary copper ronezals in vesicles, veinles Segth and others, 1975

631445 Cu Nikoixi Greensione, and joins stong shear zoves in etabasait,

146°41'55° Prospect Tangle subterrane

25 e Cu-Ag quartz vein —_ Cp m sinngers in metabasalt, Kaufman, 1964, loc. 11;

63°1335" Cu Nikalai Greenstone, MacKevett and Holloway,

146°42°40" Prospect Tangle subtermane 1977, loc. 7
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Map number. Name (if known). Mineral deposit type. Maximom metal General description References, sample
Latitude N. Commoditics Geologic bost unit concentration, numbers
Longitude W. Development in ppm
.3 Zuckly. Cu-Pb-Zn skam. Cu, 66,000, Ag, 35 Irregular snd discontinnoos skam pods and This study, 82NK(97B-E
£3%1754" Cu, Ag, Upper Trisssic mif wad An, 4.4; Mo, 30 kenes im marbie nexr and next o quartz dor-
146°41°48" Deposit sedimentary rocks, ite. Minerlized pone seversl meters wide xnd

Tangle yobtermane several landred meters long strikng west md

dipping vertically. Sperse py, mal, and gold
I gamnes-epidots goam.
27 ———n Cu-Ag quanz vein. - Secondury copper minerals in vescicles, veinlets Smith and others, 1975;
%150 Cu Nikolai Greenstone, and jaints alomg shear zones in metabagalt Cobb, 1979, loc. 19,
146%41720" Prospect Tanglo sublermranc fig. 4
2% —— Co-Ag guartz vein Ag, 5 Au 010 Grab sample contained py in quanz-cpidote vein This study, T9ZNOSTB
61°1545" Ag, Au Nikolai Greenstone, in metsbasait
146°40r25™ mem Tangle reblerrane
2% e Cu-Ag quarty vein Cu, 15,000 Cu in pody =nd fractures i metsbasalt Kaafman, 1964, Joc. 15;
63°1613 Cu Nikolsi Groeastone, Chaprman and Saondery,
146°3720" Occumence Tangle subltzmane 1954; Cabb, 1979,
Joc. 20, fig. 4

30 —— Porphyry Cu. Cu, 3000 Grab gample contains py and cp io metmonphosed  This study, 79CHOMO0A
63°1824" Cu Slana Spur Formation, Ca, 1,000 calcaroons chert adjacent 1o metadacite
1 Occarrence Stana River spbtermane. porphiyry.
31 — Pocphiyry Ca-Meo. Ag, 5 Mo, 50 Grab smple. contains py in aliered diocse This study, 7INK1TOA
a®1818" Ag Diocile parpinyry, pophyry.
146%35°48" Occurrence Sianx River sobtermanc
32 J— Cu-Ag quartz vein. — Cp and bro in fractures and disseminated in Kaufman, 1964, loc. 18;
%1725 Cu Nikolai Grecnsone, metabazalt, Cobb, 1979, loc. 24, fig. 4
14673420 OQccurrence Tangle sublerrane
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51
63%1914”
146°03'54°

52
63°19'14"
146°03'54

53
631507
14658736

54
63°19'24"
14670336

55
63%1g2t~
1456%04%36

Green Wonder.
Cu, Ag,Zn

Gabbroic Ni-Cu,
(Gabbro, Slans River
sublerranc

Porphyry Cu.
Dacite stocks snd nills,
Sians River subtermane

Gabbroic Ni-Cu(?).
Olivine cumulate,
Slana River subterrane

Cu-Ag quantz vein(?).
Diabase dike,
Slana River subterrane

Podifarm chromite.
Olivine cumolate,
Slana River subtcmane

Stana Spor Fornation,
Slana River subterrane

Polymetailic vein.
Slanx Spur Formation,
Siana River subiermane

Ag.3; Au, 010,
Mi, 1,500

An, 0.i0

Cu, 20,000;
Co, 1,000;
Ni, 2,000

Cr, »5,000

An, 0.15

Cr, »5,000, Sa, 50

Ag, 150; Au, 2.3

Mo, 30

Ca, 7.200; Ag. 7
V, 3000: Zn
N Cr

Grab sample containg py in highly sheared,
shartered and stamed kens of gabbro, 3 m
wide and several 100"s of meters long, in
metabaaalt,

Grab sample with py in daciic porphyTy that
occars in fack bourcied lens & few tens of
metens by several haoded mesen.

Grab samples with cp and py in maszive pyr
sulfide lenses in shearcd, serpentinized
olivine curnulate. Two to six sulfide Jenses;
largest ie | by 2 m. Lenses strike west to

1o Borthwest ou siccp south-facing hillsde.

Grab tample cotains dissemninated ¢r in olivine
cramedaie.

Grab sample with mal along fracrares in me1a-
diabase dike intruding olivine comulate,

Grab sample containg disserninated or in sheared,
oot for a1 least 15 m along strike.

Grab sample of highly sheared and silicified
metavolcanic graywacke.

Grab sampie with disseminsted cp in 20 m wide
dizbase dike intruding metaandesite. Rose
(1965) reporta sph and uvarovits in gamet-
quariz-diopside rock.

This study, TINKO0SA

This siody, 79NK006B

This stody, 79IL030A-D;
Rose, 1965, loc. 18,

fig. 2: MacKeven and
Holloway, 1977, loc. 19

This stady, 79CROI0B, D

This swdy, 79CHM0C

This rady, T9CHOIA

This swdy, 791L027E

This stuchy, FOILO20C;
Rose, [965, loc. 13,

fig. 2: MacKeven and
Helloway, 1977 1o0c. 20
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Map number. Name (3f known). Minerai deposit type. Miximam meial General description References, sanplc
Latitmde N. Comemoditics Geologic host undt CODCEniTtion, nunbery
Longimde W. Development i pp;m
T R Podiform chromiie, Cr, »5,000 Composite chip rample contains dirscminsted or Thiz sudy, T9ZN(248
63°1 348" Cr (livine comulsie, in olivine comoalate.
146°01'sT Occurrence Tangle subterrane
T2 —_— Podiform chromite. Cr, >5,000 Grab sswople containg disserninated crin This stody, 7T9ZNU22A
63%132" o Ofivine cumulate, sexpentinized olivine cumalate
145°56'53" Ocounrense Tangle subizrrane
73 —_— Podiforrn chromite Cr, »5,000 Grab sample containg disseminated cr in ‘This srudy, 79ZND12A,
63%1258" Cr Olivine cumulate, seapeatinized olivine comulate.
145%5622" Occarrence: Tangle subterrane
74 —_— Podiform chromite Cr, >5,000 Grab sempie containy disseminatad ot in This siady, 79ZN00A
63%1304” o Olivime casulats, serpestinized olivine cumalste,
145°55°41° Ocourrence Tangle subierrane
75 —_ Co-Ag quats, vein _— Cp, brw, snd mal o pods in quarnz veins in Stoet, 1976, Cabb, 1979,
63°09°50° Ca Nikolai Greenstone, metabassk, Joc. 9,685
145°59's0r Octmmente Tamgle subscrmne
76 e Podiform chromite Cr, »5.00% Co, 50 Grab samnple contams dissemsinated or in ofivine This sudy, 79NK0Z2ZA
63°%19'45" Cx, Co Olivize curmalate, caractate.
145°53'50r Occtrence Siama River sobierrane
71 —_ Podiform chwomite. Cr, >5,000; Co, 500 Gmb sample contsins dissemimated or in ofivine This smdy, TONKO23A
63%1924" . Cr, Ca Olivine camuise, cuomutaze,
145%5426" Ceorumence Slana River subtemrane
78 — Podiform chromite. Cr, 5,000; Cq, 500 Grab sample contting disseminated cf i olivine This study, TONKMI A
63%1928" Cr,Co Olivine comulate, cumulate.
145%53's7 Octarrence Slana River subterrane
N —_ Podiform chrotmite. Cr, >5,000 Grab sample contains disseminated ¢r io olivine This sindy, 79CHOI9A
63°1847 Ch " Olivine cupaulate, cumulate. .
145°54'55 Ocourrence Slana River subtermane
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Map number. Name (if known). Mineral deposit type. Maximum matal General descoprion References, sarople
Longitade W. Development in ppm

111 _ Cu-Ag quanz vein. Cu, 8,000; Pb, 3,000 Cp and gal(?) in quartz veins op to 2 cm thick Hanzon, 1963, loc. 6,
§3%1720" Cu, Pb, Ag, Au Slana Spur Formaticn, trace: Ag, Au in dacitic lapilli nuff. pl 5; Cobb, 1979,
1453810 Occurrence Slana River subterrane loc. 21, fig. §

12 — Porphyry Cu. — Cp i quartz veins up 1o 2 m thick along Hanzon, 1963, loc. 7,
63°1718° Cu Ducite siock, throst faalt in dacitic intraxion. pi. 5; Cobb, 1979,
145%3T30r Occamrence Siana River robitmace boc 22,685

113 _ Cu-Ag quartz vein. Ca, 4,000, Fb, 6,000 Cp, gal mnd py in Goartz veins @p 1o 1 m wide Hanson, 1963, loc. 8,
%1718 Ce, Pb, Ag. Au Tetelna Volcanics, trace; Ag, Au in wndesitic o decitic flow brecciss. pl 5 Cobb, 1979,
145°37°05" Occurrence Slana River subterrame loc. 23, 6g. 5

114 — Polymetalic ven(?)- — Cp ad py disserminated in dacisic toff. Hamson, 1963, pi. 5,
63°16'48" Cu Slana Spur Formation, MiacKevert and Holloway,
145°37110" Occutrence Stemu River subterane 1977, foc. 31

1ms e Polyroetallic vein?). ——- Cp and py in quanz veins up to 0.5 m wide i Hanson, 1963, koc. 9,
63°1630" Cu Slana Spur Formation. dacitic taff. pL 5; Cobb, 1979,
145°37°00" Occurrence Slana River subterrane loc. 24, fig. 5

e — Porphyry Cu-Mo. Cu, 12,000; Ag, 30 Grab sumpic with ¢p and py in qoanz veins in This stady, T9ILERIA;
63°19'44¢ Co, Ag, Au Quane dioriwe, Av, 0.10 fractures in silicified quartz diorite, Silici- Hansan, 1963, pl. 5
145%35:40" Oceurmence Slana River sublerrane fied 20ne is aboot 7 m by 15 m.,

117 — Porphyry Cu-Mo. —- Cp, gal and py disseminated in silicified Hanzon, 1963, loe. 12,
63°1728° Cu, Pb Granodioris, granodiorise. pl 5; MacKeven and
145%34:00" Prospect Sisna River sublerrane Holloway, 1977, loc. 34
118 — Cu-Ag quanz vein. Ag. 3 Cu P Grab sample of iron-sained metasndesiie. This smudy, 9ILOTSF
6301714 Ag. Ca Stans Spur Formation, Cp md gal in quarntz veins op to 12 cm wide Hanson, 1963, loc, 13,
145°3359" Prospect Stans River sublerveoe in Inghly altered metxandesite intruded by Pl §; Cobb, 1979,

quanz donite.

foc 27 f1g. 5
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Maip pumber. Name (if known). Mineral deposit type. Maximum metal General description References, sample
Latimade N. Conrmodities Geologic host unit concentraton, nambery
Loegitnde W, Development i ppin
119 — Cu-Ag quarntz vein, Cu, 5,000; Pb, 5,000 Cp, gal and py in small quartz veins in Hanson, 1963, loc. 12,
63°1650" Cu, Pb Slana Spur Formsitjon, metadacite wff. pl. 5: MacKeveu and
145%34107 Prospoct Stana River subtemane Holloway, 1977, loc. 33
120 —_— Cu-Ag quartz vein(?). Cu, 4,000; Pb, 2,600 Cp and gal in small quariz veins intruded along Hanson, 1963, loc. 10,
63°1617 Cuo, P, Ag Slana Spor Pormation, Ag, 44; A, trace fanh in limestone, pl. 5; Cobb, 1979,
14521505 Occumence Slana River subterrane foc. 25, fig. 5
121 — Cu-Ag quanz vein(?). — Cp in quasz veins op to 20 om wide introded Hanson, 1963, loc. 11,
6321600 Cu Slans Spur Formation, along thrust fault in metsandesite wff, pl. 5; MacKeven and
145%34207 Prospect Slana River subterrane Holloway, 1977, loc. 32
128 —_— —_ Ag. 5 Gmb samphe of memadacite with matachite and This stndy, TONWOSZA;
63°1100" A Teleins Volcanics, azyrite staining. Rose, 1967, lec- 10,
144°5636" Qccarreice Stana River sutwcrrane fig. 1
129 — Porphyry Co-Mo(7). Cu, 2,200 Grab sample contains azur in pegmatite dike in This stady, TINWOSOF
63%1142 Co Granite, Slans River grazite phaton.
144°54'48" Ocourrence roblttrane
130 — Porphyry Co-Mo(7). Au, 1.2; W, 100 Grab sample with pyritic argillite near granite. This sudy, 79ILOGBA;
£3°1235" Au W Granite, Slana River Traces: Cu, Ag Pyrite zoue is about 250 by 500 m. Rose, 1967, loc, 14,
144%54730° Ocoamrence Sabtertant fig. 1; Cobb, 1979;

loc. 5, fig. 6
131 e Ci-Ag quanz vein. Ag.5.6; Au, 0.06 Grab sample of pyritic metabasalt. Rose, 1967, 1oc. 15,
63°1257" Ag Nikolai Greenstone, fig. 1: MacKeven and
144953724 Occurrence Slens River subteyrane Hollowsy, 1977, toc. 56
132 —_ Cu-Ag quartz vein. Mo, I0; Ag, 3.6; Grab sample with py, pyrr, and trace of cp in This smdy, 79TL067C;
6I1%1257 Mo, Ag Nikolai Greenstone, trace: Cu, Ni, Au metabasalt. Rose, 1967, loc. 16,
144%52'52" Ocoormence Slana River subterrane fig. 1; Cobb, 1979,
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Map number. Name (if known) Mineral deposit type Maximum metal General description References, sample
Laritude N, Cororaodities Gealogic host unit CONCCotTation, numbers
Longitude W. Development in ppm
133 —— - Au, 0.06; trace Ag Grab sample of highly siained pyritic Rose, 1967, locs. 17-18,
61%1228" An, Ag Fagle Creek Formation, argiilite. fig. 1; Cobb, 19799,
144%52°15° Ootarrence Slana River mbterranc loc. B, 3. 6
134 —_ Porphyry Cu-Mo(7). Cu, 2,000; Ag, 3.75 Grab smnple contains Cu, wnd Ag i pyritized Rose, 1967, loc. 20,
6391 1457 Ca, Ag: Gramite, Siana River zome spproxioaiely 15 m in diameter &t conisct fig. 1 MacKevett and
144°52°30" Occurrence soblerrane besween peridotite and granite. Holloway, 1977, loc. 47
135 — Cu-Ag quanz vein(7} — Cp xnd secondary copper minerals jn vein B Rose, 1967, koc. 23,
63°1050" Cu Gabbeo, Slana River gabbro. fig. 1; MacKeven and
144°49'507 Occurrence sublerrane Holloway, 1977, loc. 49

1977, loc. 49
136 — Porphyry Cu. Ag, 375 Grab tample containg py in metadacite. Rose, 1967, loc. 24,
63°1005" Ag Meradacite stock, fig. 1; MacKevett and
144°52100" Occmrence Slans River suiterrane " Holloway, 1977, loc. 48
137 - Cu-Ag quarz vein. Cu, 14,000; Ag, 15 Grab samples with disseminated cp and py in ‘This study, 79ILLTID, F
6370919 Cu, Ag Tetelna Volcanics, metaandesite. Mineralized 2one about 3 m wide Rose, 1967, loc. 27,
144%517227 Occurrence Slans River subsertame £0d 10 m long. fig. 1; MacKevex and

Holloway, 1977, loc. 5G
133 —_ Porphyry Co. Cu, 11,400, Ag, 50 Grab samplc containg py, cp, mad med azarin This stdy, ORMO34A
Lxiesirch Cu, Ag Dacite stock, dacite porphyry a1 contact with dacite
144%54°'10 Occorrence Slana River subtermanc agglomernie.
139 Northland Mines. Cu-Pb-Zn skem. Cu, 15000; Ap. T, Grab sxmpie with ¢ in raxssive hem m veins in This stady, WILITIC,
63%s821" Cu Stapa Spur(7) Formation, W, 100 skam in limestone, Veind p 10 one m trick. Rose, 1967, loc. 31,
144%48'44" Prospect Slana River sobiermane Mineralized zone area forms dip slope about 90 fig. 1

m long and 23 m wide.

4 0 e Porphyry Cu(?). Cu, 20,000; ¥n, 530, Grab sample of mazsive sulfide with py, op, bm, This stdy, 79RMO3EB
63%8'45" Cu, Zn, Ag, Au Dacite porphyry, AR, 70 Au, 2.0 mal, and azur in metadacite porphyry near gabbro.
144%4500" Deposzit Slanz River subterrane As, 1,500, Sn, 30
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Map nurober Nama (if known). Avenage gold General degcription References
Latitude N. Commodity, CONCENIALOn,
Longitnde W. Development in doBarslyd
Q7 Colors/pan
NORTH OF THE DENALI PAULT

1 Ober Crezk. — Small amounts of gold found in alluvial gravels of Wedow and others, 1954, p. 18;
63% 143" Au sireera draining sres of extensive glacial deposits MacKeven and Holloway, 1977, loc. 55
145%4805" Occomence. sadmetasedinventary schists and quanz veins of the

Jarvis Creek Glacier subtermane.
2 McCumber Croek.  — Small xmounts of goid found in albrvial gravels of Moffit, 192, p. 143-144;
63%4209" Au stream draining area of extengive glacial deposits and MacKeven and Hollowsy, 1977, loc. 56
145%3354" Oconrrence meiasedimentary achists and quarnz veins of the Jarviz

Creek Glacier subtermane.,
3 Moming Star, ——-nn Sinall amoumts of gold found in alluvial gravels of Smith, 1933, p. 34; MacKeven
63°%4149" Au streamn draining area of extensive glacial deposits and and Holloway, 1977, loc. 57
145°32°007 Occunrence metagedimentary schists and quartz veins of the Jarvis

Creck Glacier sabterrane.

SOUTH OF THE DENALI FAULT

1 Broagon Gulch. 16 dollars/yd, Gold foond in alluvial gravels of small creek Rose, 1965, p. 35; MacKeven and
63%1940" An 13 color/pen entering st fork of Broxson Guich and which drins Halloway, 1977, loc. $8; Yeend, 1980
146°0512" Min small fault bounded wedge of Tertiary conglomeratc
2 Spedimen Creek. s Gold fowrd in upper part of areek. Bedrock is Rose, 1965, p. 35; MacKeven and
63°1850" Aa pymitizedmetabasalt, Holloway, 1977, Joc. 5%
146°073°10" Occurrence
3 W. Fork Rainy —— Gold in aluvial gravels probably detived (rom older Rose, 1965, p. 34; MacKeven ad
63°1740" Creck. glacia) deposits, Holtoway, 1977, Ioc. 60
14595740" Ag :

Deposit
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May vanber  Name (if knovn).  Average gold Grererad description References
Lamtarade N, Commodity, concentration,
Longirode W, Development in doliansiyd
of colors/pen
SOUTH OF THE DENALI FAULT
1 Quartz Creek. 14.22 dollars/yd, Fine smooth gold found in alluvial gravels of creck draining Moffit, 1954, p. 191-192;
63°09725" Au 14 colors/pan srea of Teriary conglomerate, Rose, 1967, p. 26 Yeend, 1980
144%45°05" Mine
12 - - Small amounts of gold recovered from alluvial gravels of creek MacKevett and Holloway, 1977,
@ draining wrea of Testiary comgaimersie. 0. 77 USBM., 1973
173
3 Eimesone Creek.  —- Fine smooth gotd produced from athivial gravels of small Mofftt, 1544, p. 29; MacKevett
&3%arsor Au streams flowing SE and E into Middle Fork of the Chistochina and Holloway, 1977, loc. 29;
144%39'10"  Mlime River. Streams drain a large bench composed of inconsolidated Cobb, 1979, locs. 27-27, fig. 6
glacial deposits and a sprall area of older conglomenie
14 YVoraomeer. e Same a3 No. 13 Same as No. 13
080T Ay
144%3828" M
15 Bedvock. —— Same a3 No. 13 Same ax No. 13
63°0830" Au
144%37007 Mire
» Cluawa, —— Gold found in alinvisl gravels derived from older giacial Moffit, 1944, p. 29-11; MacKeven
@415 A deposits. and Hollowsy, 1977, loc. 70
e 08" Miine.
17 Duanpsy, —_— Fine goid found in aflovial pravels derived from older glacial Moffis, 1912, p. T7; MacKevettand
6% 25" Au deposits, Holloway, 1977, loc. 60
144%56'10” Mine
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Map number Name {if known). Average gold General description References
Latitade N. Commodity, concenttation,
Lomgitade W. Developrment in dollargfyd

o colorsfpan

SOUTH OF THE DENALI FAULT

18 Fagle Creek. —_— Gold foand in alluvia] gravels desived from older glacial Moffit, 1944, p. 40-42; MucKeveu
63°00/45" Au deposits. and HoBioway, 1577, Joc. T1
14492610 Mine
12 — e Rough gold produced from allovial gravels. Bedrock in area is Richuer, 1967, p. 16; MacKeven
53%0035" Au metabasalt and metadiorite. and Holloway, 1977, loc. 72
144%11'45" Occumrence



