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INTRODUCTION

This report is a written tabular compilation of the
significant metalliferous and selected non-metalliferous
lode deposits and placer districts of the Russian Far East,
Alaska, and the Canadian Cordillera. The report provides
detailed summaries of the important features of the
significant lode deposits and placer districts along with a
summary of mineral deposit models, and a bibliography of
cited references. Data are provided herein for 1,079
significant lode deposits and 158 significant placer districts
of the region. The tabular data are provided in Table | for
significant lode deposits. and in Table 2 for significant
placer districts at the end of report. Alphabetical indices of
the tabular data are provided after Tables ] and 2.

The Alaskan and Canadian mineral deposit data are
derived from revisions of Dawson (1984), Nokleberg and
others (1987, 1993, 1994a, b). from new unpublished data
of the authors. and from recent publications. The Russian
Far East mineral deposit data represent new compilations
by the Russian authors using cited references and
unpublished data of the authors.

This report is published in two versions, a paper
version (Open-File Report 96-513-A) and a digital version
(CD-ROM) (Open-File Report 96-513-B). This report is
one of a series of studies on the mineral deposits.
metallogenic belts, bedrock geology, and tectonics of the
Russian Far East, Alaska. and the Canadian Cordillera.
Published companion studies are: (1) a report on the
metallogenesis of mainland Alaska and the Russian
Northeast (Nokleberg and others, 1993); and (2) a
tectonostratigraphic terrane map of the Circum-North
Pacific (Nokleberg and others, 1994c). A companion
version of this report is being published in digital format on
floppy disks.

METALLOGENIC AND TECTONIC DEFINITIONS
The following key definitions are provided.

Deposit. A general term for any lode or placer mineral
occurrence, mineral deposit. prospect, and (or) mine.

Metallogenic belr. A geologic unit (area) that either
contains or is favorable for a group of coeval and
genctically-related.  significant lode and placer deposit
models.

Mine. A site where valuable minerals have been extracted.

Mineral deposit. A site where concentrations of potentially
valuable minerals for which grade and tonnage estimates
have been made.

Mineral occurrence. A site of potentially valuable minerals
on which no visible exploration has occurred, or for which
no grade and tonnage estimates have been made.

Overlap assemblage. A postaccretion unit of sedimentary
or igneous rocks deposited on, or intruded into, two or
more adjacent terranes (Jones and others, 1983; Howell and
others, 1985; Nokleberg and others, 1994c). The
sedimentary and volcanic parts either depositionally
overlie, or are interpreted to have originally depositionally
overlain, two or more adjacent terranes, or terranes and the
craton margin. Overlapping plutonic rocks, which may be
coeval and genetically related to overlap volcanic rocks,
link or stitch together adjacent terranes. or a terrane and a
craton margin.

Prospect. A site of potentially valuable minerals in which
excavation has occurred.

Significant mineral deposit. A mine. mineral deposit,
prospect. or occurrence that is judged as important for the
metallogenesis of a geographic region.

Terrane. A fauli-bounded geologic entity or fragment that
is characterized by a distinctive geologic history that differs
markedly from that of adjacent terranes (Jones and others,
1983; Howell and others. 1985. Nokleberg and others,
1994c¢). Constitutes a physical entity. i.e.. a stratigraphic
succession bounded by faults. inferred faults. or an
intensely-deformed structural complex bounded by faults.
Some terranes may be displaced (faulted) facies of other
terranes.

LODE AND PLACER MINERAL DEPOSIT MODELS
Classification of Mineral Deposits

Metalliferous and selected non-metalliferous lode and
placer deposits in this report are classified into various
models or types described below. This classification of
mineral deposits was derived mainly from thc mineral
deposit types of Eckstrand (1984), Cox and Singer (1986),
Nokleberg and others (1987. 1993, 1994a. b). cited
references for specific models, and unpublished data of the



Russian authors. The lode deposit types are grouped
according to host rock lithologies and (or) origin. Lode
deposit types that share a common origin, such as contact
metasomatic deposits, or porphyry deposits, are grouped
together under a single heading.

The mineral deposit types used in this report consist of
both descriptive and genetic information that is
systematically arranged to describe the essential properties
of a class of mineral deposits. Some types are descriptive
(empirical), in which instance the various attributes are
recognized as essential, even though their relationships are
unknown. An example of a descriptive mineral deposit type
is the basaltic Cu type in which the empirical datum of a
geologic association of Cu sulfides with relatively Cu-rich
metabasalt or greenstone is the essential attribute. Other
types are genetic (theoretical). in which case the attributes
are related through some fundamental concept. An exampie
is the W skarn deposit type in which case the genetic
process of contact metasomatism is the essential attribute.
For additional information on the methodology of mineral
deposit types, the reader is referred to the discussions by
Eckstrand (1984) and Cox and Singer (1986). For each
deposit type, the principal references are listed in
parentheses.

Deposits Related to Marine Felsic to Mafic Extrusive
Rocks

Kuroko Zn-Pb-Cu massive sulfide (Ag. Au, Cd, Sn, Sb,
Bi, barite) (D.A. Singer in Cox and Singer, 1986;
Franklin, 1993)

This deposit type consists of volcanogenic massive to
disseminated sulfides that occur in felsic to intermediate
marine volcanic. pyroclastic. and bedded sedimentary
rocks. The deposit minerals are mainly pyrite, chalcopyrite,
sphalerite. and lesser galena. tetrahedrite. tennantite, and
magnetite. Local alteration to zeolites, montmorillonite,
silica. chlorite, and sericite may occur. The volcanic rocks
are mainly rhyolite and dacite flows and tuff with
subordinate basalt and andesite. Deposits commonly
associated with subvolcanic intrusions that focus heat and
provide energy for circulating hydrothermal fluids and
leaching reactions. Strata above intrusions display
extensive high-temperature alteration, including metal
depletion. extreme alkali modification, and silicification.
Deposits may be associated with major units of epiclastic
breccia and with local growth faults, either rift or caldera-
collapse faults. Alteration pipes may develop in portions of
faults that immediately underlie the deposits. The
depositional environment is mainly hot springs related to
marine volcanism in island arcs or in extensional regimes
behind istand arcs.

Besshi Cu-Zn massive sulfide (Cu, Zn, Ag) (D.P. Cox in
Cox and Singer, 1986; Slack, 1993)

This deposit type consists of thin sheet-like bodies of
massive to wcll-laminated pynte. pyrrhotite, and
chalcopyrite and sphalerite, and lesser sulfide minerals,
within thinly laminated clastic sedimentary rocks. basalt.
and mafic tuff. Lesser mincrals are magnetite, galena.
bomnite, and tetrahedritc, with gangue quartz, carbonatcs,
albite, white mica, and chlorite. The rock types are mainly
marine clastic sedimentary rocks, basaluc and less
commonly andesitic tuff and breccia, and local black shale
and red chert. Wall rocks may include sericite- and
chlorite-rich schist. coticule. tourmalinite, and albite that
common form strata-bound lenses or envelopes around the
massive sulfidc deposit. or may extend as much as five (o
ten meters into the adjacent host rocks. Coticule,
tourmalinite, and albile may occur as stratiform layers that
may extend laterally hundreds of meters beyond the
massive sulfide deposit. These wall rocks form by
hydrothermal alteration and (or) chemical sedimentation

coeval with deposition of massive sulfide. Alteration is
sometimes difficult to recognize because of metamorphism.
Deposits typically form stratiform lenses and sheetlike
accumulations of semi-massive to massive sulfide.
Footwall feeder zones may occur. The depositional
environment is interpreted as submarine hot springs related
to the deeper zones of submarine basaltic volcanism along
spreading oceanic ridges, possibly in areas where a
spreading oceanic ridge occurs near a continental margin
that is supplying clastic detritus.

Cyprus Cu-Zn-Ag massive sulfide (Au, Pb, Cd, Sn) (D.A.
Singer in Cox and Singer, 1986)

This deposit type consists of massive sulfides in
pillow basalt. The deposit minerals are mainly pyrite,
chalcopyrite, sphalerite, and lesser marcasite and
pyrrhotite. The sulfides occur in pillow basalt that is
associated with tectonized dunite, harzburgite, gabbro.
sheeted diabase dikes, and fine-grained sedimentary rocks.
all part of an ophiolite assemblage. Beneath the massive
sulfides is sometimes stockwork pyrite, pyrrhotite, minor
chalcopyrite, and sphalerite. The sulfide minerals are
sometimes brecciated and recemented. Alteration in the
stringer zone consists of abundant quartz. chalcedony.
chlorite. and lesser illite and calcite. Some deposits are
overlain by Fe-rich and Mn-poor ochre. The depositional
environment consists of submarine hot springs along an
axial graben in oceanic or back-arc spreading ridges. or hot
springs related to submarine volcanoes in seamounts.

Volcanogenic Mn (R.A. Koski in Cox and Singer, 1986)

This deposit type consists of sheets and lenses of
hausmannite-rhodochrosite, rhodochrosite, and oxidized
braunite in intercalated shales, jasper, marine basalt flows,
and mafic tuff. The host-volcanic rocks differ from normal
tholeiite basalt in being relatively rich in potassium.
sodium, and titanium. The deposits generally occur in
sequences with abundant chert, rather than in sequences
dominated by volcanic rocks. The deposits are often
associated with volcanogenic Fe deposits. and sometimes
contain complexly-oxidized ferromanganese minerals. The
depositional environment is presumably related to hot
springs associated with marine basaltic magmatism. No
relation exists between zones of Mn-minerals and volcanic
edifices.

Volcanogenic Fe (Shekhorkina, 1976)

This deposit type consists of sheeted magnetite. and
rarely magnetite-hematite or magnetite-hydroxide that
occur in interlayered dark-gray jasper. shale, sandstonc.
and sedimentary breccia that contain subordinate
subalkaline mafic extrusive rocks.. Associated minerals are
pyrite, pyrrhotite. chalcopyrite, arsenopyrite. and other
sulfide minerals. Quartz is the dominant gangue mineral,
along with Fe-rich chlorite. calcite. and gypsum. The
depositional environment is presumably related to hot
springs associated with marine mafic volcanism.

Deposits Related to Subaerial Extrusive Rocks

Au-Ag epithermal vein (D.L. Mosier and others in Cox
and Singer, 1986; Sillitoe, 1993a)

This deposit type consists of quartz-adularia, and
quariz-adularia-carbonate veins with a wide variety of
minerals, including Au- and Ag-sulfosalts. pyrite.
chalcopyrite, argentitc, galena, sphalerite. cinnabar. and
stibnite.  Associated  minerals  include  electrum,
chalcopyrite. Cu- and Ag-sulfosalts, with lesscr tellurides.
bomite. barite. and fluorite. Alteration minerals include
quanz, kaolinite, montmorillonite, illite, and zeolites. One
class of epithermal vein deposits, such as those at Creede.
Colorado and Dukai, Russian Northeast. has high



concentrations of Pb, Zn, and Ag. sometimes high Cu and
low Au; another class, such as those at Sado, Japan, has
high Au, moderate to low Ag, sometimes high Cu, and
generally low Pb and Zn concentrations. For both groups.
the host volcanic rock composition ranges from subalkalic
andesite to rhyolite. Some deposits are observed or inferred
to overlie subvolcanic Cu-Au, Cu-Mo, or Sn magmatic-
rock-related deposits. Deposits may be overlain by barren,
acid-leached zones, or silicified horizons. The depositional
environment is intermediate to felsic volcanic arcs and
centers developed over miogeosynclinal rocks (Creede-
type) or older volcanic and plutonic rocks (Sado-type).

Volcanic-hosted Hg (Plamennoe type) (Kuznetsov, 1974;
Babkin, 1975)

This deposit type consists of massive to disseminated,
veinlet-disseminated and brecciated cinnabar occurring
either in: (1) in bed-like. lens-like and irregular bodies
mostly in felsic and to a lesser extent, in intermediate and
mafic volcanic horizons; or (2) at the contacts of
subvolcanic intrusive and volcanic rocks. In addition to
cinnabar, the deposit minerals commonly include stibnite,
pyrite. and marcasite, with subordinate or rare arsenopyrite,
hematite, Pb-, Zn-. and Cu-sulfides. and tetrahedrite,
schwatzite, Ag-sulfosalts, gold, realgar. and native
mercury. The gangue minerals are mainly quartz,
chalcedony. sericite, hydromica. kaolinite, dickite, alunite,
carbonate. chlorite, and solid bitumen. Cinnabar and
associated minerals commonly occur in multiple layers.
Wallrocks may be propylitically altered to quartz, sericite.
kaolinite, and epidote. Native mercury is deposited mainly
during intense alteration, and. to a lesser extent, by filling
of open fissures and voids. This deposit type may be a
variety of the epithermal quanz-alunite Au deposit type of
Berger (1986). The depositional environment is generally
the tectonic boundaries of major volcanic depressions and
calderas.

Hot spring Hg (J.J. Rytuba in Cox and Singer, 1986)

This deposit type consists of cinnabar, antimony.
pyrite, and minor marcasite and native mercury in veins
and in dissecminations in graywacke, shale, andesite and
basalt flows, andesite tuff and tuff breccia, and diabase
dikes. Various alteration minerals such as kaolinite, alunite,
Fe oxides. and native sulfur occur above the paleo-
groundwater table; pyrite. zeolites, potassium feldspar.
chlorite. and quartz occur below the paleo-groundwater
table. The tectonic setting is continental-margin rifting
associated with small-volume mafic to intermediate
volcanism. The depositional environment is fault and
fracture systems near paleo ground-water table in areas of
former hot springs.

Silica-carbonate Hg (Kuznetsov, 1974; Voevodin and
others 1979; J.J. Rytuba in Cox and Singer 1986)

This deposit type consists of cinnabar and associated
mincrals at the contact between serpentinite  and
graywacke. The Russian equivalent for this deposit type is
listwandite. The deposit minerals are mainly common Hg-
minerals, including cinnabar, and native mercury. along
with stibnite, pyrite. rcalgar. orpiment, native arsenic.
sometimes Ni-and Co-minerals, and sometimes W-
minerals, including tungstenite. scheelite, and wolframite.
Gangue minerals are mainly dolomite, breunnerite and
ankerite in association with quaniz, opal. chalcedony,
calcite, dickite. and talc. Massive. veinlet, and disseminated
minerals commonly occur in irregular lens-like bodies and
veins in crush belts and mylonite zones, and in adjacent
sedimentary rocks. Cinnabar mineralization is closely
associated with silica-carbonate and argillic alteration. The
depositional environment consists of zones of normal
faults, perhaps superposed on older thrusts, that contain
lenses of serpentinite, ultramafic rocks, and graywacke.

Volcanic-hosted Sb (Au, Ag, As) vein (Berger, 1978)

This deposit type consists of veins, stockwork, and
jrregular mineralized zones that occur in felsic to
intermediate volcanic sequences, intercalated volcaniclastic
sedimentary rocks, flows, hypabyssal dikes and sills, and
shallow parts of fractured granitic intrusions. The principal
deposit mineral is stibnite with accessory arsenopyrite,
pyrite. marcasite, berthierite, chalcopyrite, sphalerite,
galena, native silver, native gold, native arsenic, cinnabar,
realgar, orpiment, jamesonite, tetrahedrite-tennantite, Ag-
sulfosalts, carbonate minerals, barite, fluorite, sericite,
adularia, and clay minerals. Gangue minerals are mainly
chalcedony, quartz and opal. Argillic hydrothermal
alteration is common; other alterations may include
carbonate minerals, pyrite, and zeolites. Associated
volcanic rocks are generally of highly differentiated calc-
alkalic composition. Mineralization commonly occurs on
the flanks of subaerial volcanoes. Deposit type often occurs
at the periphery of volcanic structures that host associated
gold-silver, disseminated gold-sulfide, and mercury
deposits. The depositional environment is subaerial. calc-
alkaline volcanic flows and shallow intrusions.

Rhyolite-hosted Sn (B.L Reed and others in Cox and
Singer, 1986)

This deposit type consists of cassiterite and wood tin
that occur in discontinuous veinlets and stockworks, and in
disseminations in rhyolite-flow dome complexes.
Accessory minerals include topaz, fluorite, bixbyite,
pseudobrookite, and beryl. Besides cassiterite and wood
tin, the deposit minerals also include hematite, cristobalite,
fluorite, tridymite, opal, chalcedony, adularia and zeolites.
The associated wall-rock alteration minerals are generally
cristobalite, fluorite, smectite, kaolinite and alunite. The
host rhyolites commonly contain more than 75 percent
silica and are enriched with potassium. Mineralization is
controlled by fractured and brecciated zones occurring in
the most permeable upper portions of flow-dome
complexes. The depositional environment is regions of
felsic volcanism erupted onto continental crust.

Sulfur-sulfide (S, FeS> ) (Viasov, 1976)

This deposit type consists of three subtypes: (])
surficial sulfur deposited from gases and solutions; (2)
lacustrine deposits formed in volcanic craters; and (3) most
valuable economically, replacement deposits formed as
melasomatic sheets and as irregular bodies in porous and
fractured rocks. All three subtypes are genetically and
spatially associated with andesite. The deposit minerals are
generally diverse and consist mainly of sulfur and pyrite
with lesser variable realgar, orpiment, metacinnabar,
stibnite, sphalerite. and molybdenite. Sulfide content
increases with the depth grading into massive sulfides. Host
rocks are generally hydrothermally altered.

Stratiform Deposits in Fine-Grained Clastic and
Siliceous Sedimentary Rocks

Sedimentary exhalative (SEDEX) Zn-Pb-Ag (J.A. Briskey
in Cox and Singer, 1986; Goodfellow and others, 1993)

This deposit type consists of stratiform, massive to
disseminated sulfides and barite occurring in sheet-like or
lens-like tabular bodies that are interbedded with euxinic
marine sedimentary rocks including dark shale, siltstone.
chent, and sandstone. Many deposits form in half-graben
basins, arc asymmetrical zoned, and range in form from
mound-shaped vent complexes to flanking, interbedded
hydrothermal.  biogenic. and  epiclastic  sedimentary
accumulations. Generally occur in basinal sediments that
cap thick, continental syn-rift sequences of coarse-grained
clastic rocks. Sometimes close temporal and in many cases.
spatial association with alkaline and tholeiitic basaltic



rocks, dikes, and sills that indicate associated hydrothermal
activity is related to high-level magmas. The deposit
minerals include pyrite, pyrrhotite, sphalerite, galena, and
barite, and rare celesite and chalcopyrite. Extensive
hydrothermal alteration may occur near vents, including
stockwork and disseminated sulfides, silica, albite, and
chlorite. The depositional environment consists of marine
epicratonal embayments and intracratonic basins with
smaller local restricted basins.

Bedded barite (G.J. Orris in Cox and Singer, 1986)

“This deposit type consists of stratiform, massive, and
nodular barite interbedded with marine cherty and
calcareous sedimentary rocks., mainly dark chert, shalc,
mudstone, and dolomite. Thc deposit type is often
associated with sedimentary exhalative Zn-Pb or kuroko
massive sulfide deposits (both described above). Alteration
consists of secondary barite veining and local, weak to
moderate sericite replacement. Associated minerals include
minor witherite, pyrite, galena, and sphalerite. Also
associated are phosphate nodules. The depositional
environment consists of epicratonal marine basins or
embayments, often with smaller local restricted basins.

Stratabound deposits in Coarse Clastic sedimentary
Rocks and Subaerial Basalts

Sediment-hosted Cu (Kupferschiefer and Redbed)
(Bogdanov and others, 1973; Eckstrand, 1984; D.P. Cox
in Cox and Singer, 1986)

This deposit type consists of disseminated to less
prevalent veinlet sulfide ores that occur in lens-like and
layered bodies in red clastic sedimentary rocks, including
shale. siltstone. and sandstone. that are often intercalated
with basalts. The main deposit minerals are bornite,
chalcocite, hematite, with rare chalcopyrite as large
crystals, metasomatic veinlets, and clastic grains. Wall-rock
alteration consists of disappearance of red color of host
rocks, and occurrence of quartz-carbonate-sulfide veinlets.
The latter are sometimes abundantly associated with low-
grade contact or greenschist facies regional metamorphism.
Weathering results in development of green sinter and
malachite and azurite crusts. The depositional environment
is epicontinental, shallow marine basins that occur on
passive continental margin shelfs. or adjacent to volcanic
island arcs. This deposit type is commonly associated with
Cu-bearing. island arc trachybasalts (shoshonites) formed
at or near rift zones.

Basaltic Cu (Dzhalkan type) (Eckstrand, 1984; Kutyrev,
1984; D.P. Cox in Cox and Singer, 1986)

This deposit type consists of stratabound disseminated
Cu minerals in basalt lavas erupted into shallow coastal
manne basins, and more seldomly onto the subaerial parts
of oceanic volcanic islands. The volcanic rocks are
generally interbedded with red sandstone, conglomerate
and siltstone. The basalts lavas are generally potassic or
alkalic and may include shoshonites and trachybasalts.
Major deposit mincrals are bomite, chalcopyrite,
chalcocite, pyrite and native copper. These minerals occur
both in the matrix of. and as amygdules in the porous roofs
of basalt flows, and in veinlets within the basalts. The
wallrocks are altered mainly to epidote, calcite, chlorite and
zeolites. The deposit type is often associated with
sediment-hosted Cu deposit type (Kupferschiefer and
Redbed, described above). The depositional environment is
epicontinental, shallow manine basins that occur on passive
or rifted continental margin shelfs, or adjacent to oceanic
volcanic islands. The depositional environment includes
porous roof of basalt flows and synvolicanic fissures.

Clastic sediment-hosted Hg (Nikitovka type) (Kuznetsov,
1974; Babkin, 1975)

This deposit type consists of cinnabar and associated
minerals that occur in lenses, stockworks, and other
structures in flysch sequences composed of siltstone, shale,
and conglomerate. Ore bodies include stockworks, lenses,
bed-like and irregular bodies, and simple and complex
veins in fault zones. Mineralization is controlled by sets of
fractures, and by feathering major faults in anticlinal
structures and dome-like uplifts. The deposit type usually
contains several ore horizons. Deposit minerals are mainly
cinnabar with subordinate stibnite, realgar, orpiment,
various other sulfide minerals and sulfosalts, and native
arsenic and native mercury. Gangue minerals are mainly
quartz, chalcedony quartz, carbonate minerals, and dickite.
Wall rocks may be altered to quartz, argillite, and carbonate
minerals. Associated igneous rocks are mainly felsic and
intermediate dikes. Mineralization is interpreted to have
formed from low-temperature hydrothermal fluids that were
related to either deep magmatic chambers or to low-grade
regional metamorphism. In many parts of Russia, clastic
sediment-hosted Hg deposits commonly occur in rift
environments in cratonal areas. However, in the Russian
Far East, this model is also applied to Hg deposits that
occur in clastic sedimentary rocks that are part of volcanic
arc sequences.

Sandstone-hosted U (C.E. Turner-Peterson and C.A.
Hodges in Cox and Singer, 1986)

This deposit type consists of concentrations of
uranium oxides and related minerals in localized, reduced
environments in medium- to coarse-grained feldspathic or
tuffaceous sandstone, arkose, mudstone, and conglomerate.
The depositional environment is continental basin margins,
fluvial channels, fluvial fans, or stable coastal plain,
sometimes with nearby felsic plutons or felsic volcanic
rocks. The deposit minerals include pitchblende, coffinite,
carnotite, and pyrite.

Deposits in Carbonate and Chemical-Sedimentary
Rocks

Kipushi Cu-Pb-Zn (D.P. Cox and L.R.. Bernstein in Cox
and Singer, 1986)

This deposit type consists of stratabound. massive
sulfides hosted mainly in dolomitic breccia. Generally no
rocks of unequivocal igneous origin are related to the
deposit. The deposit minerals include pyrite. bormite.
chalcocite, chalcopyrite. carrollite, sphalerite. and
tennantite with minor reinerite and germanite. Local
alteration to dolomite, siderite, and silica may occur. The
depositional environment consists mainly of high fluid flow
along faults or karst(?)-breccia zones.

Southeast Missouri Pb-Zn (J.A. Briskey in Cox and
Singer, 1986, Leach and Sangster, 1993)

This deposit type consists of stratabound, carbonate-
hosted deposits of Pb-, Zn-, and Cu-sulfide minerals in
rocks having primary and secondary porosity. commonly
related to reefs on paleotopographic highs. This deposit
type is also referred to as the Mississippi Valley type. The
deposits are hosted mainly in dolomite, but are locally
hosted in sandstone. conglomerate, and calcareous shale.
The deposit minerals are mainly galena, sphalerite.
chalcopyrite, pyrite, and marcasite, with minor siegenite.
bornite, tennantite, barite, bravoite, digenite. covellite,
arsenopyrite and other associated sulfide minerals.
Alteration consists of regional dolomitization. extensive
carbonate dissolution. and development of residual shale.
The deposit minerals occur at interfaces between gray and
tan dolomitc, and also in traps at interfaces between
permeable and impermeable units. Deposits do not



normally display internal mineralogical or chemical zoning.
The deposits commonly occur at the margins of clastic
basins, generally in undeformed orogenic foreland
carbonate platforms. Some occur in carbonate sequences in
foreland thrust belts bordering foredeeps. Fewer are
associated with rift zones. The depositional environment is
areas of shallow-water marine carbonates, with prominent
facies control by reefs growing on the flanks of
paleotopographic basement highs.

Korean Pb-Zn massive sulfide (V.V. Ratkin, this study)

This deposit type consists of Pb- and Zn-sulfide
minerals in carbonate rocks. The host rocks are mainly
limestone, dolomite. and lesser marl. The deposit minerals
are mainly pyrite. galena, sphalerite, fluorite, and
magnetite. The deposit minerals occur mainly as lenses and
beds conformable to bedding in host rocks. Magnetite also
forms layers that are interbedded with sulfide minerals,
fluorite. and carbonatc minerals. Little 1o no hydrothermal
alteration occurs; mainly diagenetic alteration occurs in
carbonates and associated rocks. The deposit type is
intermediate between the sedimentary exhalative Pb-Zn and
Southeast Missouri Pb-Zn deposit types. Examples in the
Russian  Southeast arc the Voznesenskoc and
Chernyshevskoe mines. The depositional environment is
typically Late Proterozoic to Early Paleozoic carbonate-
rich sedimentary rocks in basins that overlap folded
metamorphic complexes of the Sino-Korean shield.

Ironstone (Superior Fe) (Kosygin and Kulish, 1984;

R.A. Eremin and V.1. Shpikerman, this study; W.F.
Cannon in Cox and Singer, 1986)

Chemical-sedimeniary subtype (Kosvgin and Kulish,
1984). This subtype consists of shect-like horizons of
magnetite and hematite-magnetite in clastic carbonate rocks
that are associated with chert, quartz-sericite-chlorite
schist. and dolomite. The deposits occur in early Paleozoic
sedimentary rocks formed in basins overlying Precambrian
granitic and metamorphic complexes. This subtype is a
Paleozoic analog of itabirites.

Prikolvma subiype (R.A. Eremin and V.. Shpikerman,
this studv). This subtype consists of Fe and Ti minerals that
occur in bed-like and lens-like bodies in sandstone grit and
conglomerate. The deposit minerals are mainly clastic
hematite. magnetite. ilmenite, and zircon grains that form
concentrations that range up to 50 to 60 percent of the
hosting clastic quartz, and feldspar-quartz sandstone beds.
Bedded clastic rocks exhibit parallel-, cross-, and wavy-
bedding. Ferruginous sandstones arc  sometimes
interlayered with carbonate rocks. which sometimes form
rich iron deposits. Conformable and crossing bodies of
massive and brecciated hematite ores also occur in regional
metamorphosed carbonate rocks. The deposit type is
interpreted as ancient lithified seca beach placers that are
often highly metamorphosed and deformed.

Stratabound W (Austrian Alps-type) (Denisenko and
others, 1986; Rundquist and Denisenko, 1956; V.1.
Shpikerman, this study)

This deposit type consists of stratabound, thin veinlet,
and disseminated scheelite ores that occur in bedded
carbonaceous calcarcous siltstone and argillite, commonly
metamorphosed to phyllite and greenschist. lgneous rocks
are generally lacking. except for scarce metamorphosed
basalt sills. The dcposit minerals are mainly scheelite,
pyrite, with lesser realgar. galena and chalcopyrite. The
deposit mincrals are concentralted in carbonaceous
calcareous siltstone beds surrounded by shale or mudstone
beds. The deposit minerals may also occur along minor
crossing faults, and in associated calcite and quartz

veinlets. W is geochemically associated with Sb, Hg, and
As. The deposit type is interpreted as forming during
metamorphism of carbonaceous sedimentary rocks initially
enriched with W,

Carbonate-hosted Hg (Khaidarkan type) (Babkin, 1975;
Fedorchuk, 1983)

This deposit type consists mainly of cinnabar in
veinlets and in disseminations that occur in stratabound
bodies in dolomite breccia and to a lesser extent in
limestone breccia. The host rocks are reef and shelf
limestones that formed in carbonate reefs and shelf areas of
passive continental margins. The host rocks are
subsequently altered to dolomite and brecciated during
diagenesis and karst-formation. Mineralization is confined
to deep fault zones and is localized under impermeable clay
layers. Magmatic rocks are rare diabase sills. The deposit
minerals are cinnabar and lesser pyrite, sphalerite, stibnite,
and anthraxolite, and rare galena and fluorite. Wall-rock
alteration consists of jasperoid, and quartz and calcite
veinlets. The depositional environment is artesian thermal
water with possible deep sources of Hg.

Stratiform Zr (Algama Type) (Zalishchak and others,
1991; Bagdasarov and others, 1990; Nekrasov and
Korzhinskaya, 1991)

This deposit type consists of hydrozircon and
baddeleyite in lenses and veins that occur mainly in a layer
of cavernous dolomite marble that ranges up to about 40 m
thick. The ore occurs as breccia composed of fragments of
metamorphic quartz and dolomitc cemented by an
aggregate of hydrozircon and baddeleyite. Baddeleyite also
occurs as loose aggregates formed by weathering of
primary ore. Some caverns in the dolomite contain
colloform. sinter-type aggregates of hydrozircon and
baddeleyite, but breccia ores predominate. The cavern
walls are coated with metamorphic quartz. The host
dolomite is not hydrothermally altered. The one large
deposit of this type occurs in the northern part of the
Khabarovsk province and is hosted mainly in subhorizontal
dolomite marble that, along with other miogeoclinal
sedimentary rocks, form the Late Proterozoic and Early
Paleozoic sedimentary cover of the Stanovoy block of the
North Asian Craton. The origin of the deposit is
speculative. According B. Zalischak (written commun.,
1992) the deposit formed by discharge of hydrothermal
solution along a layer of porous dolomite. A sudden
pressure fall resulted in a blast. An U-Pb isotopic age of
about 100 Ma was obtain for hydrozircon (J.N. Aleinikoft,
written commun., 1993).

Sedimentary phosphorite (Shkolnik, 1973)

This deposit type consists of breccia composed of
phosphorite, quartz, dolomite, and calcite that are closely
associated with calcareous marine reef complexes. The reef
complexes occur in sequences of jasper, shale, siitstone,
and mafic volcanic rocks. Phosphorite breccias formed
along the recf shelf and consist of fragments of primary
phosphorite. limestone. and dolomite, and rarely jasper.
volcanic rocks, chert. and shale. Primary phosphorite is
rarc and occurs as lenses of a coquina composed of
inarticulate brachiopods and partly by trilobites that posses
with phosphate-bearing shells. The boundaries of deposits
arc complex and are defined by the occurrence of
phosphoritc fragments in breccias. The length of the
deposits ranges from a few tens of meters to several
kilometers: the thickness ranges from 0.5 10 40 meters. The
deposits are generally complex and discontinuous. The
deposit type occurs mainly in the Galam terrane in the
Russian Southeast and is associated with volcanogenic Mn
and Fe deposits. The principal phosphorite deposits in the
Galam terrane are the North-Shantary, Ir-Nimiiskoe.
Nelkanskoe, and Lagapskoe deposils.



Deposits Related to Calc-Alkaline and Alkaline

Granitic Intrusions- Veins and Replacements

Polymetallic veins (D.P. Cox in Cox and Singer, 1986;
N.A. Goryachev, this study)

This deposit type consists of quartz-carbonate veins
often with Ag-bearing minerals, gold, and associated base-
metal sulfides. The veins are related to hypabyssal
intrusions in sedimentary and metamorphic terranes, or o
metamorphic fluids forming during waning regional
metamorphism. The associated intrusions range in
composition from calcalkaline to alkaline and occur in dike
swarms, hypabyssal intrusions, small to moderate size
intermediate to granitic plutons, locally associated with
andesite to rhyolite flows. The deposit minerals include
pyrite, and sphalerite, sometimes with chalcopyrite, galena.
arsenopyrile. tetrahedrite, Ag sulfosalts, native gold.
clectrum, and argentite. Alteration consists of wide
propylitic zones. and narrow sericite and argillite zones.
The depositional environment is near-surface fractures and
breccias within thermal aureoles of small to moderate-size
intrusions, including within the intrusions.

In the Russian Northeast, polymetallic veins are
divided into: (1) Au-polymetallic veins that contain gold
and Pb-Zn-Cu sulfide minerals and arsenopyrite; (2)
polymetallic veins with varying amounts of cassiterite and
(or) stannite with abundant Fe, Pb, Zn, and Cu sulfide
minerals: and (3) Ag-polymetallic veins enriched with
galena, and Ag and Pb sulfosalts. In this region,
polymetallic veins occur: (1) mainly in flysch or
olistostromes in Mesozoic accretionary wedges, or (2)
sometimes in postaccretionary volcanic rocks. Polymetallic
veins are analogs of skarn deposits and occur where
noncalcareous clastic rocks dominate instead of carbonate
rocks.

Sb-Au veins (simple Sb deposits) (J.D. Bliss and G.A.
Orris in Cox and Singer, 1986; Nokleberg and others,
1987)

This deposit type consists of massive to disseminated
stibnite and lesser gold in quartz-carbonate veins, pods, and
stockworks that occur in or adjacent to brecciated or
sheared fault zones. in sedimentary, volcanic and
metamorphic rocks. adjacent to granitic plutons, in contact
aureoles around granitic plutons. and peripheries of
granodiorite. granite, and monzonite plutons. Some Sb-Au
vein deposits grade into polymetallic vein deposits.
Associaled minerals arc mainly arsenopyrite, chalcopyrite.
and tetrahedrite. and sometimes cinnabar, galena, and
sulfosalts. Alteration minerals are mainly quartz, sericite,
and clay minerals. Associated granitic plutons are often
strongly peraluminous. The depositional environment is
faults and shear zones. epizonal fractures adjacent to or
within the margins of epizonal granitic plutons.

Sn quartz veins (Rudny Gory or Replacement Sn)
(Kosygin and Kulish, 1984; W.D. Sinclair and R.V.
Kirkham in Eckstrand, 1984; B.L. Reed in Cox and
Singer, 1986; Lugov, 1986)

This deposit type consists of simple and complex
infilling and replacement veins, vein systems, and
stockworks that occur in the apices of collisional
mesozonal and hypabyssal granitoid plutons. and above
granitic domes. The host rocks arc commonly
metamorphosed shale, sandstone, and sometimes carbonate
rocks. This deposit type is commonly associaled with
multiple intrusions of biotite, two-mica, alkalic, alaskite
granites. Granite, pegmatite and aplite dikes are common.
Volatiles are dominated by fluorine, and boron content of
granites is low. The deposits tend to occur within or above

the apices of granitic cusps and ridges. The deposit
minerals are cassiterite, wolframite, albite, muscovite,
topaz, fluorite, arsenopyrite and 16llingite. Less common
are potassium feldspar, tourmaline, beryl, scheelite,
molybdenite, Ta-Ni-minerals, Bi-minerals, pyrrhotite,
sphalerite, galena, and chalcopyrite. Complex Sn-W ores
are dominate. Quartz is the dominant gangue mineral. The
dominant wall rock alteration is formation of greisen. The
deposit type is associated with Sn-greisen and Sn-skamn,
wolframite-quartz veins, and U and F deposits.

Sn silicate-sulfide veins (Cornish type) (Kosygin and
Kulish, 1984; W.D. Sinclair and R.V. Kirkham in
Eckstrand, 1984; Lugov, 1986; B.L. Reed in Cox and
Singer, 1986)

This deposit type consists of fissure veins, mineralized
zones, stockworks, and pipe-like bodies related 1o multiple
granitoid plutons, and o isolated small intrusions of
gabbro-diorite, quartz diorite, and potassic alaskite
granites. Late-stage tourmaline-bearing granites and
pegmatites also occur. The deposit type commonly occurs
in late orogenic to post-orogenic settings. Sn mineralization
is commonly fault-controlied, and occurs near and above
intrusive rocks. The deposit minerals are mainly
tourmaline, chlorite, and quanz, with lesser cassiterite.
pyrthotite, pyrite, chalcopyrite, galena, sphalerite,
arsenopyrite, wolframite, scheelite, bismuthinite, axinite,
fluorite, muscovile, sericite, stannite, sulfostannates, Pb-,
Sb-, Cu- and Ag-sulfosalts. gold. silver, stibnite. calcite.
and clay minerals. Alteration minerals are tourmaline,
muscovile, quartz, and chlorite. The deposit type includes
tourmaline and chlorite subtypes. The upper and lower
portions of ore vein systems are dominated by sulfides, and
silicates and quartz, respectively.

Sn polymetallic veins (Southern Bolivian type) (Lugov,
1986; Yukio Togashi in Cox and Singer, 1986)

This deposit type consists of cassiterite and associated
minerals in veins, stockworks, mineralized zones and
breccia pipes. The deposits are controlled by sets of
regional faults and fractures in subvolcanic and volcanic
structures. Associated igneous rocks are hypabyssal and
subvolcanic diorite, granodiorite, and hypabyssal-andesite
intrusions, and felsic, intermediate, and mafic dikes. The
deposit minerals are cassiterite, pyrrhotite, pyrite. stannite.
sphalerite, galena, chalcopyrite, wolframite, tetrahedrite.
tennantite, Bi-minerals, sulfostannates, arsenopyrite, Pb-.
Au-, and Sb- sulfosalts, with subordinate quartz, Mn-Fe
carbonate minerals, sericite, and kaolinite. Tourmaline and
chlorite may also occur. This deposit type may also include
Sn-Ag deposits containing freibergite, pyrargyTite.
polybasite. andorite, stephanite, argentite, argyrodite,
canfieldite and others. The principal wall-rock alterations
are sericite. chlorite, quartz, kaolinite, and alunite. The
deposit type is associated with Sn-silicate-sulfide and Ag
polymetallic vein, rhyolite-hosted Sn. porphyry Sn. and
Au-Ag epithermal vein deposits. The depositional
environment is fissures in and around felsic, continental
marginal volcanic arcs. Mineralization occurs in volcanic
rocks above intrusions, but may be far-removed from
granitic rocks.

Co-arsenide polymetallic veins (Borisenko and others,
1984; (R.A. Eremin and V.1. Shpikerman, this study)

This deposit type consists of quartz-lourmaline and
quartz-chlorite veins containing Co, As, Bi. and Ag and Au
minerals. The veins are associated with hypabyssal
intrusions varying from diorite to granite, and widespread
albitized granite-porphyry dikes. Mincralization occurs in:
(1) fractures and in brecciated zones in siltstone, shale, and
sandstone; (2) contact metamorphic aureoles around
intrusions or, more seldom, in intrusions: and (3)



sometimes greisen and skamn. The deposits are often
confined to cross-faults. The deposit minerals are
arsenopyrite, pyrite, pyrrhotite, 16llingite, cobaltite,
skutterudite, smaltite, glaucodot, chloantite, bismuthinite,
and Au-, Ag-, Pb-, and Bi-tellurides and selenides. Vein
gangue minerals are quartz, chlorite, tourmaline, calcite,
fluorite, and adularia.

Carbonatite-related Ta, Nb, REE stockwork and vein
(Smirnov, 1982; Dawson and Curie, 1984)

‘This deposit type consists of stockworks, metasomatic
veins, and lenses with various Ta-Nb and REE minerals.
The ore minerals include pyrochlore, betafite, bastnasite,
parisite, monazite. columbite, chevkinite, yttrialite,
melanocerite, yttrotitanite, hydrothorite, and zircon. Ore
mineralization is often associated with alkaline
metasomatic rocks (fenite) that alter alkaline granite and
syenite. The stockworks, vein, and lenses are associated
with alkaline igneous complexes that presumably .include
carbonatite at depth. The igneous complexes include large
zoned batholiths, zoned stocks, alkalic dikes series, and
carbonate veins. The zoned batholiths and stocks generally
contain two or more of the following lithologies:
pyroxenite, gabbro, urtites. ijolite, foyaite, nephelinite,
alkaline syenite, granite, and various carbonatites. Zonation
commonly consists of carbonatites in the center, medial
zones of ultramafic rocks, and peripheral zones of ijolite
and nepheline syenite. Locally the zonation sequence may
be reversed or more complex. The carbonatites generally
consist of various assemblages of augite-diopside-calcite,
forsterite-calcite,  aegirine-dolomite,  aegirine-ankerite,
calcite. ankerite. and other minerals. This type of deposit is
interpreted as having formed during craton rifting. or
within terranes that formed by rifting of cratons.

Deposits Related to Calc-Alkaline and Alkaline
Granitic Intrusions - Skarns and Greisens

Cu (Fe, Au, Ag, Mo) skarn (contact metasomatic) (D.P.
Cox and T.G. Theodore in Cox and Singer, 1986)

This deposit type consists of chalcopyrite. magnetite,
and pyrrhotite in calc-silicate skarns that replace carbonate
rocks along intrusive contacts with plutons ranging in
composition from quartz diorite to granite. and from diorite
to syenite. Zn-Pb-rich skamns tend to occur farther from the
intrusion; Cu- and Au-rich skams tend to occur closer to
the intrusion. Associated minerals are pyrite, hematite,
galena.  molybdenite.  sphalerite, and scheelite.
Mineralization is multistage. with several stages of mineral
deposition. The deposit type is commonly associated with
porphyry Cu-Mo deposits. The depositional environment is
mainly calcareous sedimentary sequences intruded by felsic
to intermediate granitic plutons.

Zn-Pb (2Ag, Cu, W) skarn (contact metasomatic) and
associated Manto replacement deposits (D.P. Cox in Cox
and Singer, 1986}

This deposit type consists of sphaleritc and galena in
calc-silicate skamns that replace carbonate rocks along
intrusive contacts with plutons varying in composition from
quarnz diorite to granite, and from diorite to syenite. Zn-Pb-
rich skams tend to occur farther from the intrusion relative
to Cu- and Au-rich skams. Associated minerals are pyrite,
chalcopyrite, hematite, magnetitc, bornite, arsenopyrite,
and pyrrhotite. Metasomatic replacements consist of a wide
variety of calc-silicate and related minerals. In the Russian
Far East, the deposit type generally occurs at a considerable
distance from source granitic intrusions, at the contacts of
limestones with siltstones and felsic volcanic rocks. Ore
bodies are rather narrow, but may extend down dip to 1 km.
The deposits are controlled by ring faults around volcanic-

tectonic depressions. The depositional environment is
mainly calcareous sedimentary sequences intruded by felsic
to intermediate granitic plutons.

Au, Co, and As skarn (Nekrasov and Gamyanin, 1962;
Bakharev and others, 1988; N.A. Goryachev, this study)

This deposit type forms along the contacts between
siltstone and marble beds during contact metamorphism
near intrusions of granodiorite and granite. The skam is
typically composed of pyroxene, grossularite-andradite
gamnet, and lesser axinite and scapolite. The ore bodies
consist of small masses of sulfoarsenides and arsenides
along with gersdorffite, arsenopyrite, lollingite, and
cobaltite. Native gold occurs in association with bismuth
and Te-minerals, including native bismuth, joseites,
hedlyite, and bismuthine. Gold grade ranges up to 20 g/;
size is usually less than 0.)] mm, and fineness ranges from
640 to 999.

W skarn and greisen (adapted from D.P. Cox in Cox and
Singer, 1986)

This deposit type consists of scheelite in calc-silicate
skamns that replace carbonate rocks along or near intrusive
contacts of quartz diorite to granite plutons. Associated
minerals are molybdenite, pyrrhotite, sphalerite,
chalcopyrite, bornite, pyrite, and magnetite. Metasomatic
replacements consist of a wide variety of calc-silicate and
related minerals. In the Russian Far East, scheelite typically
occurs in quartz-topaz and quartz-mica greisen that formed
during replacement of older skams. The depositional
environment is along contacts and in roof pendants in
batholiths, and in contact metamorphic aureoles of stocks
that intrude carbonate rocks.

Fe (+Au, Cu, W, Sn) skarn (D.P. Cox in Cox and Singer,
1986)

This deposit type consists of magnetite and (or) Fe
sulfides in calc-silicate skarn that replace carbonate rocks
or calcareous clastic rocks along intrusive contacts with
diorite, granodiorite, granite, and coeval volcanic rocks.
The chief associated mineral is chalcopyrite. Metasomatic
replacements consist of a wide variety of calc-silicate and
related minerals. The depositional environment is
calcareous sedimentary sequences intruded by granitic or
siliceous volcanic stocks.

Sn greisen and skarn (B.L. Reed in Cox and Singer,
1986)

These two deposit types commonly occur in the same
area, and may grade into one another. The Sn greisen
deposit type consists of disseminated cassiterite, cassiterite-
bearing veinlets, and Sn sulfosalts in stockworks. lenses,
pipes, and breccia in granite altered to greisen. mainly
biotite and (or) muscovite leucogranite emplaced in a
mesozonal to decp volcanic environment. Sn greisens are
generally postmagmatic and are associated with late-stage,
fractionated granitic magmas. Associated minerals include
molyhdenite, arsenopyrite, beryl, scheelite, and wolframite.
Alteration minerals consist of incipient to massive
replacement by quartz. muscovite, tourmaline, and fluorite.

The Sn skarn deposit type consists of Sn, W, and Be
minerals in skams. veins. stockworks, and greisen near
intrusive contacts between generally epizonal(?) granitic
plutons and limestone. The deposit minerals include
cassilerite. sometimes  with  scheelite,  sphalente.
chalcopyrite, pyrrhotite. magnetite, and fluorite. Alteration
consists of greisen near granite margins, and metasomatic
andradite, idocrase. amphibole, chlorite, chrysoberyl. and
mica in skamn.



Sn-B (Fe) Skarn (Ludwigtite type) (Lisitsin, 1984; V.1.
Shpikerman, this study)

This deposit consists of metasomatic replacement of
dolomite by mainly ludwigite and magnetite adjacent to
granitic plutons thereby forming Sn-B (Fe) magnesium
skamn deposits. Ludwigite forms up to 70 to 80 percent of
some ore bodies, and Sn occurs as an isomorphic admixture
in ludwigite. Other minerals in the magnesian skams
include magnetite, suanit (Mg,B,O). ascharite, kotoite,
datolite, harkerite, monticellite,” fluroborite, clinohumite,
calcite, peniclase, forsterite, diopside, vesuvianite, brucite,
garnet, axinite. phlogopite, serpentine, spinel, and talc.
Interlayered limestone is metasomatically replaced by
pyroxene-garnet-calcite skarn that is commonly altered to
greisen thereby forming Sn skarn composed of cassiterite,
scheelite, pytrhotite, arsenopyrite, sphalerite, chalcopyrite,
and lbllingite. The magnesium and associated calcic skarn
ore bodies generally form near highly irregular
(convoluted) contacts of granite piutons, and in large
xenoliths of carbonate rocks. Most granitic rocks associated
with these deposits are interpreted as having formed in
collision environments.

Boron skarn (datolite type) (Nosenko and others, 1990;
Ratkin, and others, 1992; Ratkin and Watson, 1993)

This deposit type consists of a boron skarn composed
of danburite and datolite that is associated with gamnet-
hedenbergite-wollastonite skarmn. The boron-bearing skarn
is interpreted as having formed during successive
metasomatic replacement of limestone with silicates
(wollastonite, grossularite-andradite. and hedenbergite) and
subsequently by borosilicates (danburite. datolite, and
axinite), quartz, and calcite. The deposit is characterized by
thin-banded wollastonite that forms kidney-shaped
aggregates of pyroxene and datolite that formed the walls
of paleohydrothermal cavities in limestone. The
hydrothermal cavities occur to depths of up to 500 m from
the paleosurface. above a zone of a metasomatic
wollastonite and grossularite. The central part of these
cavities (0.5 to 50.0 m across) was filled with danburite
druses. Danburite was decomposed after the second (boron)
metasomatic event. and remobilized boron was redeposited
at higher paleogypsometric levels as datolite associated
with garnet-hedenbergite skarn. The origin of neighboring
Pb-Zn deposits is related to these late skarns. Boron
isotopic data indicate the source for boron solutions was a
deep-seated granitoid intrusion. The formation of early
grossular-wollastonite skarns, thin-banded wollastonite
aggregates with datolite. and danburite accumulations
occurred, by geological data, at depths, simultaneous to the
formation of postaccretion ignimbrite sequence. overlying
the accretionary wedge. The geologic setting for the deposit
is large tectonic lens of limestone. with lateral dimensions
of 0.5 by 2.0 km. in an accretionary wedge containing a
highly-deformed matrix of siltstonc and sandstone matrix.
The accretionary wedge is overlain by felsic volcanic rocks.
The one example of this deposit is the large Dalnegorsk B
mine in the Russia Southeast that constitutes the main
source of boron in Russia.

Fluorite greisen (Govorov, 1977)

The deposit type consists of fine-grained, dark-violet
rock composed of fluorite (63 to 66%) and micaceous
minerals, mainly muscovite (25 to 35%), along with lesser
ephesite and phlogopite. Subordinate minerals are (in
decreasing order) tourmaline, sellaite, cassiterite, topaz,
sulfides, and quaniz. The ore bodies occur as veins and
concordant to limestone layers as lenticular and flame-
shape bodies. consist of apocarbonate greisens. The deposit
type occur in limestone intruded by lithium-fluorine S-type
granites. Metasomatic rocks, replacing limestone, occur at
and above the contact with granitic intrusions. Pegmatoid-
type muscovite-quartz veins with molybdenite-cassiterite-

salite, vesuvianite-salite-andradite, and scapolite skarn also
occur near intrusive contacts and are interpreted as having
formed prior the formation of fluorite-mica greisen.
Geologic setting is thick clastic limestone sequences that
formed along an active continental margin. Boron isotopic
composition of tourmaline indicate a primary evaporite
source (V. Ratkin, written commun., 1994) suggesting that
deep-seated evaporites in the zone of granitic magma
generation were the source of fluorine. Scarce quartz and
the absence of paragenetic calcite suggest an extremely
high activity of fluorine in silica-poor solutions. The
deposit closest to this type in Alaska is at Lost River. The
largest deposit of this type in the southern Far East Russia
is at Voznesenka that constitutes the largest known Russian
fluorspar deposit.

Deposits Related to Calc-Alkaline and Alkaline Granitic
Intrusions-

Porphyry and Granitic Plutons-Hosted Deposits

Porphyry Cu-Mo (Au, Ag) (D.P. Cox in Cox and Singer,
1986; Titley, 1993)

This deposit type consists of stockwork veinlets and
veins of quartz, chalcopyrite, and molybdenite in or near
porphyritic intermediate to felsic intrusions. The veinlets
and veins contain mainly quantz and carbonate minerals.
The intrusions occur mainly in stocks and breccia pipes
that intrude granitic, volcanic, or sedimentary rocks.
Associated minerals are pyrite and peripheral sphalerite,
galena, and gold. Alteration minerals consist of quartz, K-
feldspar. and biotite or chlorite. Most deposits exhibit
varying amounts of hypogene alteration, including sodic,
potassic, and phyllic alteration. Alteration is systematic, but
variable between districts. Supergene alteration is a key
factor in the initial discovery of deposits. The host igneous
rocks are feisic and calc-alkalic. Widespread, episodic
development of abundant joints in intrusions and wall
rocks. The depositional environment is high-level intrusive
porphyries that are contemporaneous with abundant dikes,
faults, and breccia pipes that formed in the evolution of
andesite stratovolcanoes. The tectonic environment is
mainly weakly to strongly alkalic granitic plutons emplaced
in back-arc settings of subduction zones.

Porphyry Mo (zW, Sn, Bi) (T.G. Theodore in Cox and
Singer, 1986; Carten and others, 1993)

The porphyry Mo deposit type consists of quartz-
molybdenite stockwork veinlets in granitic porphyries and
adjacent country rock. The porphyries range in composition
from tonalite to granodiorite to monzogranite. Associated
minerals are pyrite, scheelite, chalcopyrite, and tetrahednite.
Alteration consists of potassic grading outward to
propylitic, sometimes with phyllic and argillic overprints.
Deposit type divided into two associations: (1) high-grade.
rift-related deposits with fluorine-rich, highly evolved
rhyolitic stocks that belong to a high-silica rhyolite-alkalic
suite; and (2) low-grade, arc-related deposits accompanied
by fluorine-poor, calc-alkalic stocks or plutons that belong
to a differentiated monzogranite suite. The high-grade.
fluorine-rich deposits are also associated with intraplate
alkaline igneous rocks. The depositional environment for
porphyry Mo deposits is epizonal levels of a thick
continental crust.

Porphyry Sn (B.L. Reed in Cox and Singer, 1986;
Evstrakhin, 1988; Menzie and others, 1992; R.A. Eremin,
this study)

This deposit type consists of mainly cassiterite and
associated minerals in stockworks, veinlets. and
disseminations that occur in veins, pipes, and shoots. The
deposit minerals are cassiterite, quartz, pyrrhotite. pyrite,



arsenopyrite, chalcopyrite, sphalerite, galena, stannite,
wolframite, muscovite, chlorite, tourmaline, albite.
adularia, siderite, rhodochrosite, calcite, topaz, fluorite,
sulfostannates, and Ag and Bi minerals. Mineralization
occurs in shallow complex multiphase granitic plutons,
granitic porphyry stocks. subvolcanic and volcanic rhyolite
breccias, and also in coeval volcanic rocks and surrounding
clastic rocks. Associated features are magmatic-
hydrothermal breccias. and extensive metasomatic
propylitic alteration along with formation of quanz,
tourmaline, sulfide minerals, and sericite. Some deposits
exhibit a quartz-tourmaline core with a peripheral zone of
sericite. The deposit type is often associated with Sn- and
Ag-bearing polymetallic veins. Other features of this
deposit type are complex ore composition, variable mineral
composition, extensive development of stockworks,
extensive metasomatic alteration, both veinlet and
disseminated. The depositional environment is mainly
volcanic-plutonic igneous arcs formed on continental crust.
For simplicity. this deposit type also includes Sn deposits
that occur in granitic plutonic rocks. This type of granitoid-
hosted Sn deposit may eventually be defined as a new
mineral deposit type.

Granitoid-related Au (R.1. Thorpe and J.M. Franklin, in
Eckstrand, 1984; Sidorov and Rozenblum, 1989;
Aksenova, 1990; Gamyanin and Goryachev, 1990, 1991;
Sillitoe, 1993b; N.A. Goryachev, this study)

This deposit type consists of two subtypes: (1)
porphyry Au; and (2) Au-REE quartz vein. The porphyry
Au subtype consists of fissure veins, en-echelon vein
systems. and veinlet-stockwork zones with disseminated
gold and sulfide minerals that occur generally in complex
small granitic intrusions in volcanic-plutonic complexes.
The deposit minerals are native gold. Au-bearing tellurides
and sulfide minerals, with accessory quartz, tourmaline,
muscovite. sericite. chlorite. feldspar, carbonate minerals,
and fluorite. Disseminated sulfide minerals in wall rocks,
especially arsenopyrite, are commonly enriched in Au and
Ag. Alteration to greisen is common with formation of
quartiz, sericite. tourmaline, chlorite. Plutonic rock
composition includes gabbro, diorite, granodiorite, and
granite of both calc-alkalic and sub-alkalic compositions.
The deposits are associated with composite porphyry stocks
of steep. cylindrical form that commonly intrude coeval
volcanic piles. Stocks and associated volcanic rocks range
in composition from low-potassium calc-alkalic through
high-potassium calc-alkalic to potassic alkalic. The
deposits may occur as disseminations within granitic
plutons. at apices of plutons, or in contact metamorphic
aurcoles. The deposit type displays systematic mincralogy
and chemical environment: and is often associated with
polymetallic vein deposits with disseminated Au-bearing
sulfide minerals. Au-bearing epithermal vein, and porphyry
deposits. Advanced argillic alteration is widespread in
shallow pants of deposit. Underlying sericitic alieration is
typically minor. In Alaska and the Canadian Cordillera, the
depositional environment is tentatively interpreted as
subduction-relaicd, epizonal plutons intruded into
miogeoclinal sedimentary rocks that in some cases were
regionally metamorphosed and deformed before intrusion.

The Au-REE quanz vein subtype, common in the
Russian Northeast, consists of quartz veins and stockworks
that occur in the apical pontions of small granodiorite and
granite plutons, and rarely in contact metamorphosed rocks
above the plutons. The quanz veins and stockworks are
dominated by quartz along with muscovite, tourmaline, and
K-feldspar. The main deposit minerals are gold.
arsenopyrite and Co-arsenopyrite, lollingite, wolframite.
scheelite, pyrrhotite, and niccolite. Native gold is
associated with bismuth and Bi-Te-minerals. Au-Ag
telluride minerals are scarce. The host rocks exhibit
incipient alteration to greisen with occurrence of quanz,
white mica, carbonate minerals, and chlorite. The quartz
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veins and stockworks are often associated with post-contact
metamorphic Au-quartz and Sn-W-quartz veins.

Felsic plutonic U-REE (Nokleberg and others, 1987)

This deposit type consists of disseminated uranium
minerals, thorium minerals, and REE-minerals in fissure
veins and alkalic granite dikes in or along the margins of
alkalic and peralkalic granitic plutons, or in granitic
plutons, including granite, alkalic granite, granodiorite,
syenite, and monzonite. The deposit minerals include
allanite, thorite, uraninite, bastnaesite, monazite,
uranothorianite, and xenotime, sometimes with galena and
fluorite. The depositional environment is mainly the
margins of epizonal to mesozonal granitic plutons.

W veins (Kosygin and Kulish, 1984; D.P. Cox and W.C.
Bagby in Cox and Singer, 1986)

This deposit type consists mainly of massive and
disseminated wolframite and molybdenite in quartz veins.
Other deposit minerals are bismuthinite, pyrite. pyrrhotite,
arsenopyrite, bornite, chalcopyrite, scheelite, cassiterite,
beryl, and fluorite. The veins occur in the upper level,
apices of granitic plutons, including alaskite, and in
peripheral, contact metamorphosed sandstone and shale.
Associated hydrothermal alteration includes formation of
greisen, albite, chlorite, and tourmaline. The depositional
environment is tensional fractures in epizonal granitoid
plutons that intruded, and in some cases formed from
anatectic melting of continental crust. The deposit type is
sometimes associated with Sn-W vein, Mo-W vein, and Sn
greisen deposits.

Deposits Related to Mafic and Ultramafic Rocks

Zoned mafic-ultramafic Cr-PGE (xCu, Ni, Au, Co, Ti, or
Fe) (Alaskan PGE) (N.J Page and Floyd Gray in Cox
and Singer, 1986)

This deposit type consists of crosscutting ultramafic to
mafic plutons with approximately concentric zoning that
contain chromite, native PGE, PGE minerals and alloys.
and Ti-V magnetite. The deposit minerals include
combinations of chromite, PGE minerals and alloys.
pentlandite, pyrrhotite, Ti-V magnetite, bomite, and
chalcopyrite. In most areas of Alaska, the depositional
environment consists of intermediate-level intrusion of
mafic and (or) ultramafic plutons that are interpreted as the
deeper-level magmatic roots to island-arc volcanoes.

Zoned ultramafic, mafic, felsic, and alkalic PGE-Cr and
apatite-Ti (Marakushev and others, 1990)

This deposit type consists of veinlets, disseminations.
and zones of hydrothermal metasomatic alteration in
dunites associated with ultramafic to mafic alkalic-polassic
intrusions. PGE minerals are associated with, and are
intergrown with chromite and olivine. In metasomatic
zones. where chromium pyroxene occurs. PGE minerals are
intergrown with magnetite, pyroxene, and phlogopite. The
major PGE mineral is ferroplatinum with inclusions of
iridosmine. Accessory sulfide and arsenide minerals also
occur, including cooperite, sperrylite, hollingworthite.
konderite, inaglyite, laurite-euclimanite, and others. In
associaled pyroxene-hornblende gabbro and pyroxenites
intrusions, apatite-Ti minerals may also occur, including
disscminated apatile. titanomagnetite, ilmenite. and local
PGE minerals. Weathered pyroxenites could be a raw
material for vermiculite. The depositional environment is
the intermediate-level intrusion of mafic and (or) ultramafic
plutons that are interpreted as the magmatic roots to island-
arc volcanocs.



Anorthosite apatite-Ti-Fe (Kosygin and Kulish, 1984;
Force in Cox and Singer, 1986)

This deposit type occurs in anorthosite plutons
composed of andesine and andesine-labradorite. The
anorthosite plutons are highly-alkalic and are associated
with gabbro, ferrodiorite, syenite, alkalic granite, and
sometimes mangerite that intrude granulite-facies country
rocks. The principal deposit minerals are apatite,
titanomagnetite. and ilmenite that occur either as: (1)
disseminations near melanocratic gabbro, pyroxenites, and
dunites along the margins of the anorthosite plutons; or (2)
rich apatite (nelsonite) veins that occur in tectonically weak
2ones. Associated minerals are lesser ilmenite and
magnetite. The depositional environment is intrusion into
the lower crust under hot, dry conditions.

Gabbroic Ni-Cu (synorogenic-synvolcanic, irregular
gabbro pipes and stocks) (N.J Page in Cox and Singer,
1986)

This deposit type consists of massive lenses, matrix,
and disseminated sulfides in small to medium-size
composite mafic and ultramafic intrusions in metamorphic
belts of metasedimentary and metavolcanic rocks. The
deposit minerals include pyrrhotite, pentlandite, and
chalcopyrite, sometimes with pyrite, Ti- or Cr-magnetite,
and PGE minerals and alloys. Accessory Co-minerals also
occur in some deposits. In most areas of Alaska, the
depositional environment consists of post-metamorphic and
post-deformational. intermediate-level intrusion of norite,
gabbro-norite, and ultramafic rocks.

Podiform Cr (J.P. Albers in Cox and Singer, 1986)

This deposit type consists of podlike masses of
chromite in the ultramafic parts of ophiolite complexes.
locally intensely faulied and dismembered. The host rock
types are mainly dunite and harzburgite, commonly
serpentinized. The depositional environment consists of
magmatic cumulates in elongate magma pockets.
Associated minerals are magnetite and PGE-minerals and
alloys.

Hornblende-Peridotite Cu-Ni (Shcheka and Chubarov,
1987)

This deposit type consists of pentlandite, Zn-bearing
chrome spinel. pyrrhotite, chalcopyrite, and bomite that
occur in veinlets and as disseminations in hornblendite-
peridotite-norite-diorite intrusions. A paragenetic sequence
of magmatic amphibolc. olivine commonly garnet indicate
formation at great depth. The host intrusions are
characterized by graphite and native iron, and subordinate
aluminum and magnesium-free chromite that indicate
reducing crystallization conditions. Examples are the
Kvinum, Shanuch. and Kuvalorog deposits in the southern
Kamchatka Peninsula.

Serpentine-hosted asbestos (N.J Page in Cox and Singer,
1986)

This deposit type consists of chrysotile asbestos
developed in stockworks in serpentinized ultramafic rocks.
The depositional environment is usually an ophiolite
sequence. sometimes with later deformation of igneous
intrusion. Associated minerals are magnetite. brucite, talc,
and tremolite.
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Deposits Related to Regionally Metamorphosed Rocks

Au quartz veins (includes concordant vein, and shear
zone Au) (B.R. Berger in Cox and Singer, 1986)

This deposit type includes low-sulfide Au quartz vein,
turbidite-hosted, concordant vein, and shear zone Au
deposits types and consists of gold in massive, persistent
quartz veins in regionally metamorphosed volcanic rocks,
metamorphosed graywacke. chert, and shale. The veins are
generally late synmetamorphic to postmetamorphic and
locally cut granitic rocks. Associated minerals are minor
pyrite, galena, sphalerite, chalcopyrite, arsenopyrite, and
pyrrhotite. Alteration minerals include quartz, siderite,
albite, and carbonate minerals. The depositional
environment is low-grade metamorphic belts.

Disseminated Au-sulfide (Maiskoe type) (Sidorov, 1987)

This deposit type consists of fine-grained,
disseminated sulfide minerals with subordinate veinlets and
veins that occur in deformed and metamorphosed clastic
metasedimentary rocks, mainly black shale. Gold occurs
mainly in finely-dispersed sulfide minerals, mainly in
acicular arsenopyrite, and Au-rich pyrite. Other deposit
minerals are subordinate pyrrhotite, sphalerite, galena,
chalcopyrite, various sulfosalts, quartz, and stibnite.
Quartz-stibnite is the latest-formed assemblage. The
deposits occur at the base of volcanic arcs in orogenic
zones, and are controlled by extensive ductile shear zones,
complex folds, and dome structures. Host rocks generally
exhibit greenschist facies metamorphism. No relation exists
between deposit type and granitic intrusions, except for
local dikes. This deposit type may be associated with
epithermal vein, granitoid-related Au. polymetallic vein,
and various Sb and Hg deposits. The deposits type is
interpreted 10 have formed from deep-seated. reducing,
hydrothermal-metamorphic fluids.

Clastic sediment-hosted Sb-Au (Berger, 1978, 1993)

This deposit type consists of stibnite and associated
minerals that occur in simple and complex ladder and
reticulate  veins and  veinlets, sometimes  with
subconformable disseminations. The main ore minerals are
stibnite, berthierite, pyrite. arsenopyrite, and gold. with
subordinate sphalerite, galena, chalcopyrite, tetrahedrite.
chalostibite. scheelite, sphalerite, galena, tetrahedrite.
pyrrhotite, marcasite. gudmundite, gersdorffite, native
antimony. and native silver. Gangue minerals are mainly
quariz and lesser ankerite, and lesser calcite, dolomite,
siderite, sericite, and gypsum. Wall rocks are altered to
varying combinations of quartz, carbonate, sericite, and
pyrite. The host rocks for this deposit are: (1) Archean
greenschist derived from mafic and ultramafic volcanic and
volcaniclastic rocks: (2) interbedded carbonaceous black
shale and volcanogenic-clastic rocks; or (3) to a lesser
extent, retrogressively-metamorphosed granitic rocks. The
deposit type occurs mainly in linear zones of folding and
mylonites associated with regional strike-slip faults.
Deposit type is associated with low-grade greenschist facies
regional metamorphism: this association suggests a
hydrothermal-metamorphic  origin. The depositional
environment is strongly-deformed fold beits developed
along the former intracratonic rift troughs. The deposit type
may also be associated with Au-quartz vein deposits.

Cu-Ag quartz vein (vein Cu) (Nokleberg and others,
1987)

This deposit type consists of Cu sulfides and accessory
Ag in quanz veins and disseminations in weakly regionally
metamorphosed mafic igneous rocks, mainly basalt and
gabbro, and in lesser andesitc and dacite. The veins are
gencrally late-stage metamorphic. The deposit minerals
include chalcopyrite, bornite, lesser chalcocite, and rare



native copper. Alteration minerals include epidete, chlorite,
actinolite, albite, quartz, and zeolites. The depositional
environment is low-grade metamorphic belts.

Kennecott Cu (adapted from basaltic Cu deposit type by
D.P. Cox in Cox and Singer, 1986, and from Nokleberg
and others, 1987)

This deposit type consists of Cu-sulfides in large pipes
and lenses in carbonate rocks within a few tens of meters of
disconformably underlying subaerial basalt. Subsequent
subaerial erosion of Cu-bearing basalt, and low-grade
regional metamorphism may concentrate Cu-sulfides into
pipes and lenses. The deposit minerals are chalcocite and
lesser bornite, chalcopyrite, other Cu sulfide minerals, and
oxidized Cu minerals. Alieration minerals are sometimes
obscured by. or may inciude, malachite. azurite,
metamorphic chlorite, actinolite, epidote, albite, quartz,
zeolites, and secondary dolomite. The depositional
environment consists of subaerial basalt overlain by mixed
shallow marine and nearshore carbonate sedimentary rocks,
including sabkha-facies carbonate rocks.

Deposits Related to Surficial
Paleoplacer, and Laterite Deposits

Processes: Placer,

Placer deposits are classified primarily by metals and
secondarily by sedimentary processes. The principal
sedimentary processes are fluvial and glaciofluvial,
shoreline, and eluvial or residual. Fluvial and glaciofluvial
deposits form where river velocities lessen at hydraulic
flexures. on the inside of meanders, below rapids and falls,
and beneath boulders. Shoreline deposits form in areas of
stirandline accumulations that are caused by shoreline drift,
beach storms, wind, and wave actions. Eluvial and residual
deposits form by the mechanical and (or) chemical
disintegration of bedrock in the general absence of the
concentrating force of water.

Placer and paleoplacer Au (W.E. Yeend in Cox and
Singer, 1986)

This deposit type consists of elemental gold as grains
and rarely as nuggets in gravel, sand, silt, and clay, and
their consolidated equivalents in alluvial, beach, eolian,
and rarely in glacial deposits. The major deposit minerals
are gold., sometimes with attached quartz, magnetite or
ilmenite. The depositional environment is high-energy
alluvial where gradients flatten and river velocities lessen
as at the inside of mecanders, below rapids and falls,
beneath boulders. and in shorelinc areas where the
winnowing action of surf causes gold concentrations found
in raised. present. or submerged beaches.

Placer Sn (Nokleberg and others, 1987)

This deposit type consists of mainly cassiterite and
elemental gold in grains in gravel. sand. silt. and clay., and
their consolidated equivalents, mainly in alluvial deposits.
The depositional environment is similar to that of placer Au
deposits.
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Placer PGE-Au (W.E. Yeend and N.J Page in Cox and
Singer, 1986)

This deposit type consists of PGE minerals and alloys
in grains in gravel, sand, sili, and clay, and their
consolidated equivalents in alluvial, beach, eolian, and
rarely in glacial deposits. In some areas, placer Au and
placer PGE deposits occur together. The major deposit
minerals are Pi-group alloys, Os-Ir alloys, magnetite,
chromite, and ilmenite. The depositional environment is
high-energy alluvial where gradients flatten and river
velocities lessen as at the inside of meanders, below rapids
and falls, beneath boulders, and in shoreline areas where
the winnowing action of surf causes PGE and gold
concentrations in raised, present, or submerged beaches.

Placer Ti (E.R. Force in Cox and Singer, 1986)

This deposit type consists of ilmenite and other heavy
minerals concentrated by beach processes and enriched by
weathering. The hosting sediment types are medium- lo
fine-grained sand in dune, beach, and inlet deposits. The
depositional environment is a stable coastal region
receiving sediment from bedrock regions. The major
deposit minerals are low-Fe ilmenile, sometimes with
rutile, zircon, and gold.

CLASSIFICATION OF LODE MINERAL DEPOSITS
INTO METALLOGENIC BELTS

This study classifies the lode mineral deposits of the
Russian Far East, Alaska, and the Canadian Cordiilera into
metallogenic belts according 1o known significant mineral
deposits, mineral deposit types, tectonic setting, and
tectonic environment. This classification uses the following
subdivision of deposits, based on tectonic setting: (1) pre-
accretionary deposits that formed early in the geologic
history of each tectono-stratigraphic terrane and are thereby
unique to each terrane; (2) (syn)accretionary deposits that
formed during periods of major structural juxtaposition,
regional deformation, and penetrative deformation that
generally occurred during collision of now adjacent
terranes; and (3) post-accretionary deposits that formed late
in the geologic history of groups of terranes, and generally
occur in two or more adjacent terranes. The metallogenic
belts defined in this report are based on the significant
deposits of the region which were selected to be
representative of the metallogeny of the region. Other. less
well-defined metallogenic belts may be defined for larger
groups of relatively small mineral deposits.

The major tectonic environments used to characterize
metallogenic belts in this study are: (1) accretionary wedge:
(2) continental-margin arc; (3) continental rift; (4) island
arc; (S) metamorphic; (6) oceanic crust. seamount. and
ophiolite: and (7) subduction zone. Definitions of these
environments are provided above. The tectonic
classifications of lode mineral deposits is currently a topic
of considerable debate (Sawkins, 1990); however
classification of lode mineral deposits by mineral deposit
types and tectonic environment can be extremely useful.
These classifications can be used for regional mineral
exploration and assessment. for research on the critical or
distinguishing characteristics of metallogenic beits. and for
synthesizing of metallogenic and tectonic models. To
describe the metallogenic belts of the region, the significant
lode deposits are classified both according to mineral
deposit type and tectonic environment.



EXPLANATION OF TABLES ON SIGNIFICANT LODE DEPOSITS AND PLACER DISTRICTS

Tabular Descriptions for Sizes of Lode Deposits

Size categories for lode mineral deposits, adapted from Guild (1981), are listed below. These size categories define the
terms world class, large, medium, and small. These size categories are used mainly in the parts of Table 1 on the lode deposits in
the Russian Far East where specific tonnage and grade data are not yet available. The small category may include occurrences of
unknown size. Units are metric tons of metal or mineral contained, unless otherwise specified.

Metal World Class > Large > Medium > < Small
Antimony 50,000 5,000
Barite (BaSOy4) 5.000.000 50.000
Chromium 1,000,000 10,000
(Cr,O 1)

Cobalt 20,000 1,000
Copper 5 million 1,000,000 50,000
Gold 500 25
Iron (ore) 100.000.000 5.000.000
Lead 5 million 1,000.000 50.000
Magnesium 10,000,000 100,000
(MgCO3)

Manganese 10,000,000 100,000
(tons of 40% Mn)

Mercury 500,000 10,000
(flasks)

Molybdenum 500.000 200.000 5,000
Nickel 1 million 500.000 25,000
Niobium-Tantalum 100.000 1,000
{R40%)

Platinum group 500 25
Pyrite (FeS+) 20,000,000 200,000
Rare earths (RE~03) 1,000,000 1,000
Silver 10.000 500
Tin 100.000 5.000
Titanium (Ti05) 10.000.000 1.000.000
Tungsten 30,000 10.000 500
Vanadium 30.000 10.000 500
Zinc 5 million 1,000.000 50,000

Descriptions of Headings for Tabular Descriptions for
Significant Lode Deposits and Placer Districts

Map Number, Name, Major Me1als

Map number refers to a specific deposit in a given
region. Lode deposits and placer districts are numbered
separately within individual quadrants bounded by integer
values of 4° of latitude and 6° of longitude (Sheets 1-7).
The quadrants are numbered from west to east, and are
lettered from south to north. A latitude and longitude
location is stated for each deposit in degrees and minutes.
Names of lode deposits are derived from published sources
or common usage. In some cases, two deposits are grouped
together and both names are given. In other cases, an
alternate name is given in parentheses. Major metals are the
known potentially valuable metals reported for each
deposit, and are listed in order of decreasing abundance
and(or) value, and are shown by standard chemical
symbols.

Lode Deposit Type

Type of lode deposit, or lode deposit model is an
interpretation that was made by examining the summary of
the deposit and then classifying the deposit using the
deposit models previously described. The type is queried
where insufficient  description  precludes  precise
determination. For a few deposits, either the closest two
deposit models are listed, or else a short description is
given in parentheses.
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Summary with References

The summary is a brief description of the major
features of the deposit. Where known, the major economic
minerals, gangue minerals, and the deposit form are stated.
Form of deposit denotes the physical aspect of a deposit.
whether, for example, a vein. disseminated mineral grains.
or masses of minerals. Form is descriptive, and is distinct
from genetic terms such as "contact metasomatic” or
"volcanogenic,” which imply origin or history. Because
lode deposits may be geologically complex, a deposit may
contain more than one form. and certain forms may be
gradational. Where known, estimates of tonnage and grade
are listed. or else the terms small, medium, or large size.
and low-, medium-, or high-grade are used. Tonnages are
listed in tonnes (metric tons). Grades are stated either in
percent (%), for abundant metals. or in grams per tonne
(g/t) for scarce and precious metals. In many deposits. the
only available information is on the grade(s) of grab
samples. The metric system (SI) is used for all volume and
weight measurements. If publicly known, the length. width,
and depth of the deposit are stated. Additional information
on the host rocks and their relation to the deposit are also
stated. Information on extent of underground or surface
workings and on the period of mining or development is
given, if known. Sources of information, stated at the end
of each summary, are the references and oral or wrilten
communications used to compile the data for each deposit.
Unpublished data gathered expressly for this report are
indicated by the terms "written communication” or "oral
communication.”



Tabular Descriptions for Significant Placer Districts

Table headings for deposits in placer districts are
described only for headings differing from those for lode
deposits. In Alaska, data are compiled for only those
impontant districts with over 31,300 g (1.000 oz) gold
production, whereas in the Russian Far East, data are
compiled for only large (major) districts. District refers to
the name of a group of geologically and geographically
related placer deposits, as derived from published sources
or from general usage. In some cases, two or more districts
are grouped together and both names are given. In other
cases, an alternate name is given in parentheses. Type
refers to the placer deposit type as determined by
examining the description of the district and then
classifying using one of the deposit models described
above. Economic and significant heavy minerals are
reported for each district, listed in order of decreasing
abundance.

Abbreviations in Tables

Standard chemical symbols: for example, Au, gold:
Cu. copper; Fe, iron; U. uranium

PGE: Platinum-group elements--minerals and alloys

REE: Rare-earth elements

mm, cm, m, km: millimeter.
kilometer

g.kg.t gram. kilogram, metric ton

g/t. ¢/m™: grams per metric ton. grams per cubic meter

tonne: metric ton

%: percent

sq: square

centimeter, melter,

Conversion Factors for Tables

The following conversion factors were used to convert
weight and volume from U.S. Customary to metric
quantities:

1 cubic yard = 0.765 cubic meter

I troy ounce per short ton = 34.29 grams per metric
ton

1 part per million = 1 gram per metric ton

1 pound = 0.454 kilogram

1 troy ounce = 31.10 grams

I short ton = 0.907 metric ton

1 flask (76.0 pounds mercury) = 34.7 kilograms
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
L'-:::‘g‘-::’:de Metallogenic Belt Minor Metals
Deposit T
Summary and References postt Type
K52-01 Slavyanovskoe As Small.
42°54'N Laoelin As quanz vein
130°54'E

Consists of a series of north-south-striking, elongate quartz veins hosted in Paleozoic (Silurian?) mica-graphite schist
and metasandstone. Quartz veins, up to 4 to 5 m thick, can traced for several hundred m. Arsenopyrite is the
dominant ore mineral, and occurs both as disseminations and as lenticular accumulations in quartz. Minor galena
also occurs Lenses of sphalerite also occur conformable to bedding of the metasedimentary rocks. The genesis of
the deposit is questionable. Vein formation is interpreted as related to Cretaceous accretion and associated
metamorphism of Paleozoic island arc volcanic and associated sedimentary rocks.

A F. Frizh, written commun., 1932; N.E. Gritsenko, written commun., 1958; V.V. Ratkin, this study.

K53-01 Skalistoe Mo Small. Average grade of 0.02-0.2% Mo,
" 0,

43°36'N Samarka w 0.15-2.8% W,0,.

133°45E Porphyry Mo

Consists of molybdenite, pyrite, and wolframite that occur as thin veinlets and small masses in lenticular quartz and
quartz-sericite zones up to 10 m thick. Local chlorite-sericite alternation and some garnet-amphibole skarn. Ore
bodies are traced to a depth of 100 m. Deposit is hosted along contact of a hypabyssal stock of Paleogene granite
porphyry and occurs both within and outside the pluton, between the country-rock and a miarolitic phase of the
granite. Granite porphyry intrudes Jurassic turbidite deposits.

Pokalov, 1972.

K53-02 Nizhnee Sn, Pb, Zn Small. Average grade of 0.002-0.02%
oq7 : Pb; 0.33-1.53% Sn; 2.0% Zn. Mined i
43°37'N Luzhkinsky Sn polymetallic vein 1970's. oSN o £n. Minedin

134°15'E

Consists of Pb, Zn, Cu, and Fe sulfides and cassiterite that occur in the central parts of altered zones that contain
tourmaline-chlorite-quartz and tourmaline-chlorite-quartz-hydrosericite alteration. Altered zones occur in mineralized
fracture zones that are located along the margin of a caldera formed of intermediate composition, Late Cretaceous
volcanic and interlayered volcanic-sedimentary rocks that exhibit intense propylitic and biotite alteration.

Petrachenko, 1974.

K53-03 Shcherbakovskoe Pb, Zn Small. Average grade of 3-5% Pb;1-4%
onE! Sn; 2-9% Zn.

43°35'N Taukha Sn

134°28°E Polymetallic vein

Consists of northeast-trending, steeply-dipping, elongate (up to 300 m) veins, from 0.1 to 1.5 m thick that occur in
Early Cretaceous sandstone and siltstone. Major ore minerals are sphalerite, galena, pyrrhotite, pyrite, and
marcasite. Gangue minerals are quartz and calcite. Galena-sphalerite-pyrrhotite aggregates dominate and
commonly occur along schistosity with pyrrhotite and sphalerite boudins coated by lenticular galena envelopes.
Fractured sulfide ores are filled with sulfide-carbonate cement that contains jamesonite and secondary galena and
sphalerite. Greisen-like cassiterite-bearing topaz-fluorite-mica veinlets cut sulfide ore. No definite relationships
between mineralization and granitic intrusions is observed. Deposit includes small bodies of pre-ore gabbro and felsic
and andesitic dikes that are genetically related to Late Cretaceous volcanic rocks that surround the deposit.

Radkevich and others, 1960.

K53-04 Fasolnoe Pb, Zn Small. Average gradeof 0.1-30.0% Pb;
Q, .

43°35'N Taukha Sn 001’03 Yo Sn, 0.1% Zn.

134°42E Polymetallic vein

Consists of small en-echelon veins within a northwest-striking zone in a sequence of Upper Cretaceous
(Cenomanian-Turonian) felsic volcanic rocks. Ore minerals are magnetite, sphalerite, galena, pyrrhotite, pyrite,
arsenopyrite, cassiterite, valleriite, and cubanite. Host volcanic rocks are intensely altered to chlorite minerals with
local gamnet. Magnetite and cassiterite are closely associated with chloritic alteration.

Radkevich and others, 1960.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
Latitude Metallogenic Belt Minor Metals
Longitude Deposit Type
Summary and References
K53-05 Soyuz Ag, Au Small. Average grade of 1.27 g/t Au;
430250N T kh . . 127.9 g/t Ag-
aukha Au-Ag epithermal vein
134°20'E

Consists of veins, veinlet zones, and adularia-quartz, quartz, and mica-quartz bodies with sulfides and sulfosalts.
Gold occurs in a quartz-adularia-argentite-sulfosalt assemblage. Quartz-sulfide veinlets lack gold. Deposit hosted
by argillic-altered calc-alkalic, Late Cretaceous (Senonian, 88-65 Ma) rhyolite and related tuff. Ore bodies occur
along fauits. No relationship with intrusive rocks is observed.

E.D. Petrachenko, written commun., 1975.

K53-06 Benevskoe w Small. Average grade of 0.44 to 3.15%
43°06N Samarka W skarn W:0,.
133°43'E

Consists of two zones containing skarn and hydrothermal alteration that contain approximately 30 ore bodies ranging
from a few m to 200 m long and from 0.6 to 6 m thick. Skarns consist of magnetite, gamet, pyroxene-garmet,
garnet-epidote, and garnet-orthoclase types. Scheelite is dominant ore mineral, with minor magnetite, arsenopyrite,
pyrite, and rare cassiterite. Gangue minerals are quartz, feldspar, amphibole, epidote, biotite, and tourmaline. Late
stages alterations consist of quartz-sericite and zeolitie.Late-stage quartz-feldspar and quartz-amphibole overgrowths
replace skarn and contain nest-like veinlets and disseminated ore minerals. Skarns occur in veins and lenses that
are located along the contact of Early Cretaceous biotite alaskite, granite porphyry, and granodiorite. Granitic rocks
intrude sandstone and siltstone that are part of a Middle and Late Jurassic accretionary wedge complex is cut by
numerous dikes of aplite, diorite and basalt porphyry, quartz diorite, granite porphyry, and granodiorite porphyry.

V.D. Shiemchenko and others, written commun., 1983.

K53-07 Krinichnoe Au Small. Contains up to 2.8 g/t Au and
g4 o up to 171 Ag.

42°54'N Sergeevka Granitoid-related Au P 9tAg

132°29'E

Consists of gold-pyrite-quartz, and quartz-carbonate zones in a Late Cretaceous granitic pluton that intrudes
metamorphosed Paleozoic volcanic and sedimentary rocks. Sulfide-poor gold-pyrite-quartz occurs in ore bodies of
variable shape and size.

S.M. Rodionov, written commun., 1991.

K53-08 Askold Au Medium. Average grade of 5.9-7.6 g/t
oad’ Au.

42°44'N Sergeevka Granitoid-related Au .

132°20'E

Consists of a gold-quartz vein stockwork in a greisenized Mesozoic granite that intrudes Paleozoic volcanic and
sedimentary rocks. Deposit prospected to depths of more than 100 m.

M.!1. Efimova and others, written commun., 1971; Efimova and others, 1978.

K53-09 Balykovskoe Au Small
42°58'N Sergeevka Granitoid-related Au
132°57'E

Consists of: (1) Ore-bearing thrust zones with gold-pyrite-quartz veins; and (2) quartz veins with galena, sphalerite,
and silver. Deposit formed in two stages. Deposit occurs in Late Cretaceous granite that surrounds and intrudes
earty Cambrian gabbroic rocks of the Sergeevka Complex with a U-Pb age of 527 Ma (John Aleinikoff, unpublished
data, 1985). Fineness of gold is 600.

Petrachenko (this study)
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
lL.:tf:tgui:’:de Metallogenic Belt Minor Metals
Deposit T
Summary and References posit Type
K53-10 Progress Au Medium. Average grade of 5.89 g/t Au.
42°52'N Sergeevka Granitoid-related Au
132°50'E

Consists of sulfide-poor pyrite-arsenopyrite-gold-quartz veins, small veinlets, poorly mineralized fracture zones, zones
of mylonite, and zones altered to metasomatic carbonate-chlorite-sericite rocks. Deposit hosted in a Late

Cretaceous granitic pluton that cuts a sequence of granitic-gabbro rocks of Sergeevka Complex with a Cambrian age
of 500 to 527 Ma (J.N. Aleinikoff, wrtten commun., 1992). The deposit is prospected to depths of a few tens m.

This lode is also the source for placer Au deposits.

A.N. Rodionov, written commun., 1991.

K53-11 Porozhistoe Au Small. Average grade of 5.39 g/t Au.
42°54'N Sergeevka Granitoid-related Au
133°28'E

Consists of sulfide-poor gold disseminations and veins in cataclastic and schistose zones that occur in
metamorphosed gabbroic rocks of the Cambrian Sergeevka Complex. Main sulfide minerals are pyrite, pyrrhotite,
and chalcopyrite. Gangue minerals are quartz, biotite, sericite, chlorite, and carbonate minerals. Gold occurs as
disseminations in chlorite-bearing gabbroic rocks and also as thin veins and veinlet networks. Deposit associated
with Late Cretaceous granitic plutons in the area.

1.1. Fatianov and others, written commun., 1988.

K55-01 Golovninskoe S, FeS Small. Contains an estimated few tens

oga . of thousands tonnes averaging 10-25%
43°53N Kuril Sulfur-sulfide. S ging °
145°36'E

Consists of sulfur-bearing bodies, approximately 4 m thick and containing 20-25% S that are deposited at the floor of
boiling lake in the caldera of Holocene Golovnin volcano, and near fumarolic vents at the foot of extrusive domes.
Sulfur coze overlies sediments rich in melnikovite (FeS,, amorphous pyrite) and poor in sulfur (up to 10% S).
Quaternary age of mineralization.

Vlasov, 1977.

L52-01 Komissarovskoe (Vorob'eva Ay, Ag Small. Average grade of 1.92 g/t Au
°34 lad and 49-52 g/t Ag.

44°34N plac) ; Au-Ag epithermal vein gt Ag

13127 Laoelin-Grodekovsk

Consists of low-grade gold-silver-pyrite and minor galena and sphalerite that occur in metasomatic
sericite-biotite-quartz bodies, fracture zones, and short veins. Deposit hosted in dacitevolcanic rocks, presumably
part of a Permian volcanic sequence. Very low grade gold also occurs short quartz veins in a n associated Permian
sedimentary sequence that are conformable to bedding, and also folded and cross-cutting. Mineralization formed in
areas of higher carbon contents in thin-bedded siltstone and argillite.

A.N. Rodionov, written commun., 1991,

L52-02 Baikal Cu, Mo Small. Because the ore is highly

ety ©
#4"12ZN Lacelin-Grodekovsk Au 2’33#332’ g?a'g: cff: ua%%r::tteg.t 0‘31'72'&10./‘"
131°06'E Porphyry Cu-Mo

Consists of veinlets and disseminations along contacts of gabbro-diorite and gabbro-syenite, both within and
adjacent to the intrusive rocks. Deposit occurs in an area of 150-200 m2 in hydrothermally altered, biotite-K-teldspar
rock that is surrounded by epidote-chlorite propylitic alteration. Ore minerals are chalcopyrite, bornite, pyrite, and
molybdenite. The hydrothermally altered areas exhibit anomalous gold. Host rocks are metamorphosed Silurian and
Devonian sedimentary and siliceous volcanic rocks, and Permian(?), subalkaline, gabbro-diorite, gabbro-syenite, and
granite porphyry that intrude the sedimentary sequence. The gabbro-diorite is highly alkaline, and the gabbro-syenite
and granite porphyry that host the deposit are K-enriched.

Petrachenko and Petrachenko, 1985.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage

t:::tg‘:f: e Metallogenic Beit Minor Metals

Summary and References Deposit Type

L52-03 Zolotoi Stream Au . Small. Average grade of1.3 g/t Au; 5
44°17'N (Lsa%h;i-:lekseevskoe) Au quartz vein g/t Ag.

131°24'E

Consists of zones of thin pyrite-gold-quartz veins, disseminated gold, and coarse-grained pyrite in volcanic rocks
with chlorite and carbonate alteration with local course-grained pyrite. Deposit hosted in a Late Permian
volcano-sedimentary sequence.

E.D. Petrachenko, written commun., 1985.

L53-01 Khvoshchovoe Cu, Mo Small. Average grade of 0.02 to 0.4%
0, ()
47°58'N Samarka Porphyry Cu-Mo \(,Jvu. 0.01 to 0.20% Mo, 0.01 to 0.09%

136°11'E

Consists of zones of veinlets and disseminations associated with intense metasomatic alteration composed of
biotite, microcline, argillite, sericite, quartz, and carbonate. Deposit hosted in a Cretaceous amphibole-biotite
granodiorite and biotite granite that intrudes Jurassic sandstone and siitstone. intrusive and sedimentary rocks are
crosscut by aplite, granodiorite porphyry, and diorite porphyry dikes presumably related to porphyry copper deposit.
Ore minerals occur in all hydrothermally-altered rock except carbonate. Ore minerals are pyrite, chalcopyrite,
molybdenite, scheelite, wolframite, magnetite, hematite, sphalerite, galena, and pyrrhotite. Deposit occurs in a 10
km’ circular structure around the granitic rocks.

V.B. Shuvalov, written commun., 1986.

L53-02 Kafen Cu, Mo Small.
47°36'N Samarka Porphyry Cu-Mo
136°15'E

Consists of linear zones of quartz alteration with disseminated sulfides that occur around numerous granitic
apophyses. Ore minerals are pyrite, chalcopyrite, and molybdenite. Ore veins occur at the margin of granitic body
and partly in host rocks, within a zone of intense greizenization and silicification. Deposit surrounded by a sulfide
aureole and hosted in granite and granodiorite porphyry that form part of Early Cretaceous Khingan series with an
earlier magmatic stage is represented by dikes of gabbro-diorite. Country rocks are Late Permian sandstone,
siltstone, basalt, and basaltic tuff that are contact metamorphosed to hornfels.

V.P. Bredikhin, written commun., 1979.

L53-03 Katenskoe Ti Large
47°17'N Ariadny Zoned mafic-ultramafic Ti
136°13'E

Consists of disseminated ilmenite in pyroxene-hornblende gabbro and olivine gabbro of eariy Cretaceous age.
Contains local lenticular bodies that several tens of meters thick and at least 1 km long.

Scheka and others, 1991,

/9



Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

DepositNo.  peposit Name Major Metals Grade and Tonnage
Il::::‘g‘::‘: o Metaliogenic Belt Minor Metals
Deposit Type
Summary and References P yp
L53-04 Malakhitovoe Cu, Mo Small. Average grade of 0.1 t0 1.6% Cu
onp H kw! .59 H
47°06'N Samarka Porphyry Cu-Mo 't?resct:?:(i:a zg:; .and upto 0.5% Cuin

135°04'E

Occurs in a circular aureole of hydrothermally altered rocks with dimensions of 200 x 200 m occurs over an intrusive
dome. Successive mineral assemblages are: (1) quartz-biotite-actinolite with pyroxene and epidote; ( 2)
quartz-biotite-actinolite; ( 3) quartz-biotite-sericite (+ chiorite); and (4) quartz-hydromica (with carbonate). A
stockwork contains the first three facies and consists of a thick network of quartz-epidote-actinolite veinlets and
lenses up to 2-3 cm thick with chalcopyrite, bornite, and pyrite. Heavily fractured and brecciated chert and siltstone
were prospected by drill holes to the depth of 100 m. Ore minerals in breccia zones are chalcopyrite, bornite,
molybdenite, pyrite, rarely pyrrhotite, cubanite, arsenopyrite, galena, and sphalerite. Carbonate veinlets with
chalcopyrite also occur. Deposit occurs at northwest margin of a volcano-tectonic depression that contains a lower
structural stage of Early Cretaceous sandstone interlayered with siltstone and shale that grades upwards into
conglomerate and sandstone that is overlain by Paleogene andesite and basaltic andesite lava and lava breccia.
Local intrusive rocks consist of dike-like bodies of calc-alkaline andesite porphyry, regarded as tongues of a
dome-like subvolcanic intrusion.

Petrachenko and Petrachenko, 1985.

L53-05 Lermontovsky w Large. Average grade of 0.67-3% W,0,.
46°57'N Samarka Au
134°27E W skarn and greisen

Consists of ienticular, sheeted, and nest-like skarn bodies that occur at the top of an Early Cretaceous granitic
stock along contacts with bedded limestone. Ore bodies range from 40-80 to 500-640 m long and 1 to 78 m thick.
Deposit was formed in three stages: (1) skarn (diopside, hedenbergite, homblende, wollastonite, and garnet)
replacement of limestone and of biotite homtels formed from sandstone; (2) hydrothermal alteration of granitic
rocks, hornfels, and skarn to greisen; and (3) sulfide minerals. Two types of greisen occur; (1)
quartz-albite-muscovite; and (2) scheelite-muscovite-apatite-mica-quartz. Pyrrhotite dominates among sulfides;
arsenopyrite, pyrite, marcasite, and scheelite are subordinate. Sulfide minerals are either superimposed on
scheelite-bearing greisen or occur separately in veins. Deposit also contains silver-teliuride-bismuth (polymetallic
ore) and gold-telluride-bismuth (pyrrhotite ore) zones. Tungsten occurs in all parts of deposit, although the largest
accumulations of scheelite occur in muscovite and lesser biotite, and phlogopite greisen, quartz veins, and a
metasomatic feldspathic rock. Host Early Cretaceous granitic rocks are highly aluminous, low in alkalies and
calcium, and contain elevated levels fiuorine and phosphorus.

Gvozdev, 1984.

L53-06 Verkhnezolotoe Cu, Sn Small. Average grade of 3 g/t Au, 86
- o/ o/

46°32'N LuthinSky w' AS, Zn g/tzéo?o' gn35 2.27% CU, 0.69% Pb, and

136°26'E Porphyry Cu

Occurs at the side of a volcano-tectonic depression which is filled with trachyandesitic flows overlain by
dellentte-rhyolite tuff and other extrusive rocks of Late Cretaceous (Turonian to Santonian) age. Deposit are cut by
dikes of andesite and basaltic porphyry, dacite, diorite stocks, and separate granodiorite porphyry dikes; all of which
are parts of a Late Cretaceous volcano-plutonic complex. A Cu stockwork is related to a diorite stock; stockwork
boundaries coincide with the aureole of biotite alteration, which is overprinted by epidote-actinolite and
chlorite-carbonate propylitic alteration that extends to periphery of stock. Distribution of ore is irregular.
Disseminated ore locally contains rich ore in zones of heavily fractured rocks. Chalcopyrite and marcasite are the
dominant ore minerals, with minor sphalerite, galena, molybdenite, and cassiterite. Richest ore is associated with
tin, copper, and locally tungsten minerals. Zone of oxidized ore up to 20-30 m deep caps the deposit.

Oriovsky and others, 1988.
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Significant Lode Deposits of Russian Far East, Alagska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
t:::‘g‘-;:’: o Metallogenic Belt Minor Metals

Deposit
Summary and References posit Type
L53-07 Vostok-2 w Large. Average grade of 0.65% Cu;

s : h A

46°28'N Luzhkinsky W skarn 1.64% W,0, . Mined since 1980's.
135°53'E

Consists of steeply-dipping skam as veins and sheet-like bodies that occur at the contacts of a large olistolith of
Carboniferous to Permian limestone which is in a matrix of Jurassic clastic rocks. Some ore bodies fill fractures in
the Jurassic clastic rocks. Skarn also occurs in quartz-sericite hydrothermally altered rocks that envelope a
plagiogranite-granodiorite stock. Some skam bodies occur wholly within intrusive rocks. The deposit was formed in
several stages. An early stage consists mainly of pyroxene, plagioclase, amphibole, and gamet. A n intermediate
stage altered both skam and intrusive rocks and formed quartz-feldspar-muscovite (chlorite, biotite) greisen with
scheelite, apatite, and minor arsenopyrite, pyrrhotite, and chalcopyrite. A late stage of scheelite and quartz was
succeeded by low temperature scheelite-arsenopyrite. Plagiogranite dated at approximately 110 ma by K-Ar isotopic
studies; deposit is interpreted as about the same age.

Stepanov, 1977; Rostovsky and others, 1987.

L53-08 Tigrinoe Sn, W, Ta, Nb, In Medium. Average grade of 0.14% Sn
)

46°05N Luzhkinsky Mo, Zn, Bi and 0.045% W0,

135°45'E Sn-W greisen

Consists of a complex Sn-W deposit defined by: (1) a stockwork of quartz-topaz-micaceous greisen along the
contact of a Li-F granite pluton; (2) a linear stockwork consisting of a thick network of veinlets (5-10 to 70 veinlets
per meter) of parallel north-south-trending quartz-topaz veins from 3 to 100 cm thick . Veins are hosted in contact
metamorphosed sedimentary rocks adjacent to the granite pluton; and (3) a sulfide breccia pipe containing rock
fragments of the stockwork and greisen cemented by quartz with lesser carbonate, fluorite, and sulfides. Three
stages of mineralization are distinguished: (1) early quartz-molybdenite-bismuthinite; (2) middie REE greisen of
wolframite-cassiterite with high contents of Sc, Ni, and Ta; and (3) late hydrothermal quartz-fluorite-carbonate-sulfide
veins. In, Cd, Ag, and Se are enriched in sulfides in the two last stages. K-Ar age of the lithium-fluorine granite is 90
Ma = 5%.

Korostelev and others, 1990; Gonevchuk and Gonevchuk, 1991,

L53-09 Yantarnoe Sn Smgll. I;\:er:%e _?radesof 0.1-2.17% Cu,
o . 0.03-1.02% Pb, 7.3% Sn, and

46°20'N Luzhkinsky Porphyry Sn 0.7-2.92% °2n. o SN, an

136°34'E

Consists of veinlets and disseminations of cassiterite and sulfide minerals in a pipe-like body and a volcanic breccia
composed of trachyandesite and rhyolite that intrude Early Cretaceous clastic sedimentary rocks. Early mineralization
was associated with rhyolite in the pipe-like body and volcanic breccia and produced mainly pyrite and chalcopyrite.
The major part of deposit formed after the intrusion of explosive breccia of the deposit and consists of metasomatic
quartz-chlorite, quartz-sericite, and quartz-chlorite-sericite alterations that contain a sulfide-free
cassiterite-chlorite-quartz assemblage, and a Sn-polymetallic assemblage rich with galena, sphalerite, and
chalcopyrite. Host igneous rocks are spatially related to Paleocene volcanic vents with K-Ar isotopic age of about 65
Ma.

Rodionov, 1988.

L53-10 Zvezdnoe Sn Small. Average grade of 2.56% Pb;
©, . 0,

46°10N Luzhkinsky Cu, Pb, Zn 0.53% Sn; 2.16% Zn.

136030'5 Porphyry Sn

Consists of a neck of Late Cretaceous(?) to Paleocene subvolcanic rhyolite with numerous (up to 40%) miarolitic
cavities filled with a quartz-cassiterite aggregate. Rhyolite altered to sericite and contains finely disseminated
cassiterite. Cassiterite-sulfide veins aiso occur in Early Cretaceous clastic rocks around the intrusion. Galena and
quartz-galena with cassiterite and stannite are dominant in the upper part of the deposit, and
sphalerite-chalcopyrite-pyrrhotite with cassiterite ore predominate in deeper part of deposit.

Rodionov, 1988.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No. Deposit Name Major Metals Grade and Tonnage
'L';g:f:’:ue Metallogenic Belt Minor Metals
Deposit T
Summary and References po ype
L53-11 Salyut Au, Ag Small. Average grade of 1.75 g/t Au.
46°22'N Kema Au-Ag epithermal vein
137°41'E

Consists of teeply-dipping veins and veinlets within alteration zones. Veins range from 0.1 to 1.5 m thick; zones
range from 0.3 to 40-50 m thick. Deposit formed in several stages including: (1) sulfide-poor gold-pyrite-quartz,
argentite-adularia-quartz veins; and (2) sulfide-rich Cu polymetallic veins. Major minerals are argentite, sphalerite,
native silver and gold, quartz, adularia, fluorite, and chlorite, with subordinate galena, chalcopyrite, hematite,
pyrargyrite, and acanthite. Ore has high Ag and F content. Hydrothermal alteration consists of hydromica-chlorite,
chlorite-carbonate, and argillite. Host rocks are Late Cretaceous to Paleogene felsic tuff, tuffite, and minor
andesite. Deposit presumably related to the extrusion of late-stage subalkaline rhyolite.

A.N. Rodionov, written commun., 1983.

L53-12 Glinyanoe Au, Ag Small. Average grade of 8.3 g/t Ay, and
0911 i 122 g/t Ag.

46°11'N Kema Au-Ag epithermal vein 9tAg

137°55'E

Consists of adularia-quartz, sericite-chlorite-quartz, and carbonate-chlorite-quartz mineralized veins and zones that
contain pyrite, arsenopyrite, galena, sphalerite, chalcopyrite, argentite, acanthite, silver tellurides, and native gold and
silver. Veins and zones occur in altered, silicified volcanic rocks that overlie Late Cretaceous (Santonian) felsic
volcanic rocks. Deposit interpreted to have occurred in four stages: (1) gold-pyrite-quartz, (2) quartz-hydromica and
quartz-carbonate, (3) gold-silver, and (4) quartz-chlorite-adularia with silver sulfosalts. Age of the deposit is
interpreted as Late Cretaceous to Paleogene

A.N. Rodionov, written commun., 1986.

L53-13 Nesterovskoe Cu Small.
46°04'N Kema Mo, Ag
137°49'E Pomhyry Cu

Consists of a 50 x 200 m aureole of hydrothermally altered rocks in a mineralized stock. Dominant alteration is
quartz-sericite. Ore minerals are pyrite, chalcopyrite, sphalerite, and molybdenite. Malachite occurs in oxidation
zone. Ag content increases with depth. Deposit occurs in a fault zone cutting granodiorite and host rocks. Zone
contains vein and disseminated Cu minerals. Ore occurs to depths of several tens of m. Deposit occurs 6 km inland
from the Sea of Japan in volcanic rocks cut by Late Cretaceous and Paleogene intrusions. The area contains
numerous andesite and dacite extrusions.

Petrachenko and others, 1989.

L53-14 Zabytoe W, Sn, Bi Medium. Average grade of 0.01-0.1%
. . °,

45°39'N Luzhkinsky W-Sn greisen Sn; 0.01-12.61% W,0..

135°25'E

Consists of complex tin-bismuth-tungsten minerals related to a Late Cretaceous granitic stock. The upper part of

the stock consists of leucogranite with biotite granite and granite porphyry. The lower part consists of granite and

aplite which contain lithium micas with late-stage protolithionite and less abundant zinnwaldite. Deposit consists of

quartz veins from 3 to 15 m thick and metasomatic zones in granite greisen and hornfels. Quartz-wolframite,

quanz-sulfide, and quartz-carbonate stages are identified. Quartz-wolframite stage consists of quartz, wolframite,

molybdenite, beryl, cassiterite, and sulfides. Quartz-sulfide ore consists of quartz-arsenopyrite-pyrrhotite-sphalerite

and quartz-pyrite-sphalerite-galena with bismuth sulfosalts, bismuthine, and native bismuth. Deposit contains high

levels of Li and Rb. Deposit is zoned with Ni-Rb-W minerals in the central portion of the stock and later-stage

sulfide-tungsten ore at the periphery. Mo and Be contents increase with depth.

P.G. Korostelev and others, written commun., 1987; Gvozdev and others, 1990.



Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
'L-;::g::’: e Metallogenic Belt Minor Metals
Deposit Type

Summary and References P P
L53-15 Zimnee Sn, Pb, Zn Small. Average grade of 0.1-3.0% Cu,

o ) H . O/ P , . y . oo .
45°46'N Luth|nSky Sn polymetalllc vein 3.18% Pb, 0.59% Sn, and4.09% Zn
135°58'E

Consists of mineralized breccia, breccia- and fracture-filling veins, zones of closely spaced veinlets, and pockets that
occur in fracture zones. Sn polymetallic ore bodies have strike lengths up to 1200 m, extend extensvely down dip,
and vary in thickness from several tenths of a meter to several tens of meters. Deposit occurs near a granodiorite
body and contains mainly pyrrhotite, pyrite, arsenopyrite, sphalerite, stannite, and cassiterite. Ore far from the
granodiorite and in the upper part of veins is mostly galena with fine-grained cassiterite. Near the granodiorite, ore
consists of breccia-bearing fragments of tin-sulfide minerals that are cemented by a quartz-micaceous (greisen)
aggregate with arsenopyrite and cassiterite. The K-Ar age of altered rocks associated with the Sn-polymetallic ores is
75 Ma. Age of greisen assemblage is approximately 50 Ma as determined by K-Ar isotopic study of the granodiorite.
The deposit exhibits regional metamorphism and cataclasis.

P.G. Korostelev and others, written commun., 1980; Nazarova, 1983.

L53-16 Dainetayozhnoe Sn, Pb, Zn Small. Average grade of 1.53% Pb; ,
caqy . 0.53% Sn;, 2.58% Zn.

45°40'N Luzhkinsky Sn polymetallic vein °

136°08'E

Consists of mineralized fracture zones that contain irregularly distributed veinlets, pockets, and disseminations in

Lower Cretaceous flyschoid sandstone and siltstone. About 30 ore bodies occur in north-south-trending fracture

zones, possibly up to 1 km long. Dominant ore minerals are pyrrhotite, pyrite, sphalerite, stannite, and cassiterite,
with minor galena, chalcopyrite, and arsenopyrite. Gangue minerals are quartz, carbonates, chlorite, and sericite.

P.G. Korostelev and others, written commun., 1980.

L63-17 Tayozhnoe Ag Medium. Average grade of 50-2000 g/t
45°30N Kema Au Ag and 1 g/‘ Au. Mlned since 1980's.

136°39'E Ag epithermal vein

Consists of steeply-dipping quartz veins that occur along northwest to north-south fractures that cut coarse-grained,
Early Cretaceous sandstone. Veins are 100 to 500 m long and 0.5 to 2 m thick, and also occur laterally under the
contact between sandstone and overlying 50-m-thick section of Late Cretaceous felsic volcanic rocks. Ore minerals
occur within the veins, and in metasomatic zones along the sub-horizontal contact between veins and overlying
volcanic rocks. Major Ag-bearing minerals are Ag sulfosalts and sulfides. Pyrite and arsenopyrite are rare and
formed before Ag-bearing minerals. In the upper part of veins, Ag occurs in tetrahedrite, freibergite, stephanite,
pyrargyrite, and polybasite. At middie depths, Ag occurs in acanthite and stephanite dominate, along with
argentopyrite and allargentum also occur. Acanthite dominates at depth. Deposit assumed to be related to a
Paleocene rhyolite volcano-plutonic assemblage.

A.N. Rodionov and others, written commun., 1976; Logvenchev and others, in press.

L53-18 Ussuri deposits Fe Small. Average grade of 23.8-38.6%
45()1 B'N Kaba'ga Irons{one Fe.
133°38°E

Consists of a group of deposits with sheeted magnetite and hematite-magnetite bodies that occur in Early Cambrian
clastic-carbonate rocks that overlie Early Cambrian dolomite. Iron ore occurs in chert and interlayered
quartz-sericite-chlorite, quartz-sericite schist, and dolomite and along chert contacts. Upper part of ore-bearing zone
is oxidized, and manganese ore (dominantly pyrolusite) occurs in oxidized zone in addition to iron ore. Mineralogic
and geochemical studies suggest an exhalative-sedimentary origin.

Denisova, 1990.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t:::'g‘;:’: e Metallogenic Belt Minor Metals
Deposit
Summary and References posit Type
L53-19 Ariadnoe Ti Large. Average grade of 1.0-11.8%
t . 0,
45°13N Ariadny Pt Ti0;: 0.086% VOs-

134°28'E Zoned mafic-ultramatfic Ti

Consists of abundant disseminated ilmenite that occurs in layers in pyroxene-homblende gabbro and pyroxenite
layered intrusions. limenite layers are several tens of m thick and several hundred m long. K-Ar isotopic age of 160
to 170 Ma for ore-bearing intrusions. limenite contains rare platinoid inclusions.

Scheka and Vrzhosek, 1985.

L53-20 Skrytoe w Small. Average grade of 0.1-0.88%
45°05N Samarka W skarn W0,
134°35'E

Scheelite occurs in: (1) zones of quartz-epidote-feldspar hydrothermally altered rocks; zones range from several cm
to several m thick; and (2) feldspar-quartz veins in skarn and homfels. Skam types are amphibole-plagioclase,
gamet, pyroxene-plagioclase, and wollastonite. Ore zones and veins occur as sheets and consist of quartz, epidote,
feldspar, chiorite, sericite, calcite; and rarely apatite, prehnite, fluorite, sphene, pyrrhotite, arsenopyrite, sphalerite,
and scheelite skarn. Scheelite is concentrated in quartz-chlorite-sericite zones. Feldspar-quartz veins contain
scheelite, arsenopyrite, and apatite; as well as minor amounts of tourmaline, pyrrhotite, bismuthinite, native bismuth,
and fluorite. Quartz-pyrite veinlets with calcite and chlorite cut the tungsten zones and veins. Thin veins of
quartz-muscovite greisen occur to a depth of approximately 230 m. Age of deposit unknown, is probably Early
Cretaceous, and similar to Vostok 2, Lermontovsky, and Benevskoe deposits. Host rocks are Jurassic siltstone and
sandstone, Paleozoic chen, spilite, and limestone. .

V.l. Gvozdev and others, written commun., 1988.

L53-21 Malinovskoe Cu Small. Average grade of 0.6-12.9 g/t
. - 0, H

45°08'N Luzhkinsky Au Au; 0.42-4.5% Cu. Not mined.

135°02'E Porphyry Cu

Deposits consists of veinlet and disseminated minerals in syenite. Ore minerals are chalcopyrite, pyrite, pyrrhotite,
marcasite, arsenopyrite, gold, bismuthinite, glaucodot, and sphalerite; with minor argentite, freibergite, galena,
cinnabar, and enargite. Scheelite and wolframite occur locally. Chalcopyrite content in veins decreases and
arsenopyrite increases with depth. Mineralization occurs in several phases. Locally, veinlets and disseminated copper
minerals associated with quartz-sericite alteration. Epidote-chlorite-carbonate propylitic alteration is widespread in
the area. Host rocks altered to quartz-sericite rock. Au-sulfide mineralization younger than Cu mineralization and is
associated with biotite-K-feldspar propylitic and sericitic alteration. Cu veins occur along contacts both within and
outside the intrusive complex. Quartz-sulfide veins and lenses have variable thickness. Deposit occurs in syenite
and monzodiorite that are part of a small intrusive complex of Late Cretaceous (Cenomanian-Turonian) gabbro-diorite,
monzodiorite, and syenite intruded into fractures in Early Cretaceous sedimentary rocks. Country rocks are contact
metamorphosed, although intrusive contacts are mostly tectonic. Associated monzodiorite exhibits K-feldspar and
biotitie alteration. Intrusive rocks are of calc-alkaline and subalkaline series with high alumina content.

Petrachenko and others, 1991.

L53-22 Yuzhnoe Pb, Zn, Ag Medium. Average grade of 349 g/t Ag;
oqE . 6.78% Pb; 0.95% Sb; 0.16-1.2% Sn;
44%45N Luzhkinsky Sn, Cd 9.8% Zn. Mined for Ag from 1970's to

135°21E Polymetallic vein present.

Main vein occurs in a syncline in Early Cretaceous biotite siltstone intercalated with coarse-grained sandstone. Vein
ranges from 0.5 to 1.4 m thick, has been traced for 1.6 km, and prospected to the depth of 900 m. Ore contains

Zn, Pb, Ag, Cd, and Bi minerals. Sn occurs at deep levels. Three major ore-bearing assemblages occur: (1)
axinite-pyroxene-garnet; (2) quartz-sulfide; and (3) carbonate-silicate-sulfide. From top downward, vertically zoned
mineral assemblages these: (1) sulfosalt-sulfide (Sb-Pb-Ag), (2) sulfide (galena-sphalerite-pyrrhotite), (3)
quartz-arsenopyrite with hexagonal pyrrhotite, and chalcopyrite and cassiterite. At deep levels of the eastern flank of
the ore body is a Sn-polymetallic deposit (Sn-Ag-Pb). Deposit related to a subalkaline monzonite-diorite stock with
K-Ar isotopic age of 75 to 98 Ma. Veins cut the stock and the sedimentary rocks hosting stock.

Vasilenko and Strizhkova, 1987.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t::::;td:de Metallogenic Belt Minor Metals
Deposit T
Summary and References posii Type
L53-23 Zarechnoe Cu Small. Average grade of 0.05 g/t Au;
0,
44039-N LUthInSky Porphyry Cu 0.02'0.9 /0 Cu-
134°39°'E

Occurs in a 400 x 800 m elongate stockwork that is spatially related to fractured andesite flows. Deposit exhibits
intense propylitic alteration (actinolite, epidote, biotite, and chlorite) with fine veinlets, disseminations, and small
pockets of chalcopyrite, chalcocite, bornite, cuprite, pyrite, and arsenopyrite. Deposit occurs in a Late Mesozoic
andesite-trachyandesite volcanic sequence in the Central Fault zone that occurs between the Samarka and
Zhuravievsky terranes.

Petrachenko and Petrachenko, 1985.

L53-24 Smirnovskoe Pb, Zn, Sn Mediun; Average Sgrade of 69 git 'a\g,

oaq: . 2.69% Pb, 0.41% Sn, 3.52% Zn. Mined
44°38N Luzhkinsky Ag for Ag from 1950's to about 1993.
135°20°E Polymetallic vein

Consists of (1) cassiterite and sulfide minerals in shear zones, and (2) quartz vein and greisen. Cassiterite and
sulfide minerals occur in a series of en echelon shear zones along a regional fault. Host rocks are weakly
propylitized Early Cretaceous (Valanginian) flysch. Shear zones range from 0.5 to 2.10 m thick, are up to 2 km long,
and extend down dip at least 960 m. In addition to Zn, Pb, and Sn, deposit contains lesser Ag, In, and Cd. A

zonal succession of mineral assemblages, from top downwards, consists of: (1) carbonate-sulfosalt-sulfide; (2)
quartz-sulfide; (3) quartz-arsenopyrite-cassiterite; and (4) pyrrhotite. K-Ar isotopic age of 80 Ma on nearby intrusive
monzonite interpreted as age of deposit. Quartz vein and greisen consists of metasomatic quartz-muscovite and
quartz-topaz-fluorite zones and veins with Pb and Zn sulfides, and cassiterite. Zones range up to 6 m widith in
cavities. K-Ar isotopic age of 45 to 60 Ma for greisen. Formation of greisen related to a complex of small high-K
monzonite-diorite intrusions at Yushnoe.

Vasilenko and Strizhkova, 1987.

153-25 Vysokogorskoe Sn ::ediur?. Average content of 1.8% Sn.

onq: . . . i ined from 1960's to present. Largest
44°21'N Luzhkinsky Sn silicate-sulfide vein mine in Kavalerova arza. g
135°10E

Consists of quartz-chlorite-cassiterite, quartz-sulfide-cassiterite, and sulfide-cassiterite veins and mineralized fracture
zones in Early Cretaceous olistostrome partially overlain by Late Cretaceous felsic volcanic rocks. Sn mineralization
related to the areas of quartz-tourmaline alteration about 5-6 m thick. Average thickness of veins and mineralized
zones is 1.2 to 1.4 m, with lengths of 400 to 500 m. Ore traced to a depth of 700 m. In addition to cassiterite,
deposit contains chalcopyrite, arsenopyrite, pyrrhotite; and rarely galena and sphalerite. Sulfosalts of bismuth and
silver are common.

Litavrina and Kosenko, 1978; Ryabchenko, 1983.

25



Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
lL-;tr:tg‘:?uede Metallogenic Belt Minor Metais
Deposit T

Summary and References posft Type
L53-26 Partizanskoe (Soviet 2, Pb, Zn Medium. Average grade of 67.6 g/t Ag;
44°25'N Svetliy Otvod) A 1.5-3% Pb; 0.6-4% Zn. Mined from

) Taukha g 1950's to present.
135°30°E Pb-Zn skam

Consists of numerous, small, steeply-dipping skarn bodies at the contact of a Triassic limestone olistolith encased

in Early Cretaceous clastic rocks. Skarns merge and form a single deposit about 400 m below the surface, and
pinch out at a depth of approximately 600 m. Ore and skarn assemblages are vertically zoned; higher temperature
assemblages occur deeper. Massive, densely disseminated silver-lead-zinc ore (Pb/Zn about 1.0) occurs above
quartz-caicite aggregate in the upper part of ore body. Massive, densely disseminated lead-zinc ore (Pb/Zn about 0.8)
is associated with Mn-hedenbergite skarn and occurs at middle depths. And disseminated zinc ore (Pb/Zn about 0.5)
occurs in ilvaite-gamet-hedenbergite skarn in the lower parl. Galena and sphalerite are dominant ore minerals;
chalcopyrite and arsenopyrite are common; minor magnetite, pyrrhotite, and marcasite also occur. Silver-bearing
minerals are sulfosalts of Ag and Sb in the upper pant of the deposit and galena in the lower part. Galena contains
silver as a solid solution of matildite. The age of mineralization is bracketed between 60 and 70 Ma by basalt dikes,
with K/Ar isotopic ages of 60-70 Ma, that cut the ore body at the contact of olistolith, and by the lower part of the
overlying volcanic strata, with K/Ar ages of 70-80 Ma, which are cut by ore body. The deposit consists of four or
more related ore bodies that occur over about 5 km strike length, including the Soviet 2, Partizansk East, Partizansk
West, and Svetliyotvod ore bodies. The underground workings for this group of deposits have a total length of about
11 km.

Ratkin, Simanenko, and Logvenchev, 1991.

L53-27 Dalnegorsk B World class. Mined from 1970's to
g’ resent. Produces over 80% of all
44°29N Taukha Boron skarn gorates in Russia. ’

135°35'E

Deposit occurs as a thick skamn zone formed in a large, upturned olistolith of bedded Triassic limestone enclosed in
Early Cretaceous clastic sedimentary rocks. The skarn extends to a depth of approximately 1 km, where it is cut off
by a granitic intrusion. Skarn formed in two stages, with second-stage skarn over-printing earlier skarn. The two
stages of skarn formation are separated in time by the intrusion of intermediate-composition magmatic bodies (with
approximate K/Ar ages of 70 Ma). The first stage consists of grossular-wollastonite skarn and concentrically zoned,
finely banded aggregates with numerous finely crystalline datolite and druse-like accumulations of danburite crystals
in paleohydrothermal cavities. The second stage skam consists predominantly of long, radiated hedenbergite and
andradite with coarsely-crystalline datolite, danburite, quartz, axinite, and calcite. An Ar-Ar age for orthoclase
indicates the age of the late-stage skarn assemblage is 57 Ma. The silicate mineralogy of the skarns is similar to
that in lead-zinc skarn deposits in this same region. B isotopic studies indicate a magmatic source for boron (Ratkin
and Watson, 1993). The deposit is very large and had been mined from 1970's to present. The Dalnegorsk open-pit
mine is prospected to the depth of 1 km. The silicate mineralogy of the skarns is similar to that in lead-zinc skarn
deposits in this same region.

Ratkin, 1991; Ratkin and Watson, 1993; P.Layer, V.lvanov, and T.Bundtzen, written commun., 1994.

L53-28 Nikolaevskoe Pb, Zn qdediu;n. g;era%% grgc;e o;_ 62 %A/t A%;

ong: .5-8.7% Pb; 1.36-10.5% Zn. Mine
44°35N Taukha Ag from 1970's to present. Main shaft
135°40E Pb-Zn Skarn about 500 m deep.

Consists of large, layered ore bodies formed in a giant olistolith of Triassic limestone that is part of an Early
Cretaceous accretionary-fold complex. The skarn occurs at the contacts of limestone with hosting siltstone and
sandstone, and with overlying felsic volcanic rocks of a Late Cretaceous to Paleogene post accretionary sequence.
Small ore bodies also occur in limestone blocks in the volcanic rocks that were torn off the underlying basement.
The ore minerals are dominantly galena and sphalerite that replace an earlier hedenbergite skarn near the surface,
and, at depth, replace a gamet-hedenbergite skarn. Subordinate ore minerals are chalcopyrite, arsenopyrite, pyrite,
pyrrhotite, fluorite, and silver sulfosalts. K/Ar isotopic studies indicate that the age of mineralization bracketed
between 60 and 80 Ma. A 60 K/Ar Ma isotopic age is obtained for an unmineralized basalt dike that cuts the
mineralized zone, and a K/Ar age of 70-80 Ma is obtained for a mineralized ignimbrite that overlies the olistolith. .

Garbuzov and others, 1987; V.V. Ratkin, this study.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t::?gt::,:de Metallogenic Belt Minor Metals
Deposit
Summary and References posit Type
L53-29 Plastun Cu Small. Associated skarn contains
% . _0) 8°,
136°12'E

Consists of veinlets and disseminations from 100 to 150 m thick, with sulfide-bearing zones from 15 to 20 m thick.
Ore minerals are pyrite and chalcopyrite, with subordinate arsenopyrite, sphalerite, and galena. Deposit hosted in
Upper Cretaceous (Cenomanian-Turonian) felsic volcanic rocks. Alteration consists of chlorite, epidote, quartz, and
sericite. Deposit occurs at the flank of caldera filled with Upper Cretaceous to Paleocene (Maastrichtian-Danian)
volcanic rocks. Underlying sedimentary rocks of the Early Cretaceous accretionary-fold complex include lenticular
skarns up to 10 m long and 1.0 to 1.5 m thick with disseminated magnetite, chalcopyrite, pyrite, and pyrrhotite.

Mikhailov, 1989.

L53-30 Koksharovskoe Ti Large. Average grade of 1.0-10% P,O;;
44°28'N Ariadny P 3.3-4.5% TiO,.
134°08°E Zoned mafic-ultramatic Ti

Consists of disseminated ilmenite, magnetite, and apatite in a hornblende and biotite pyroxenite with a K-Ar isotopic
age of 160 Ma. Minor PGE present. Intrusive rocks are weathered. Weathered pyroxenite may have economic
concentrations of vermiculite.

Scheka and others, 1991.

L53-31 Arsenyevsky Sn Medium. Average grade of 2-3% Sn.

J )
wasn s o 20, Loabyl 020558, Moo
134°47'E Sn silicate-sulfide vein and a few hundred ppm Ag. Mined

since 1970's.

Deposit consists of a series of parallel, steeply-dipping Sn quartz veins up to 1000 m along strike and 600-700 m
down dip. Veins are commonly 10 to 20 cm thick, with maximum thickness of 1 to 2 m. Ore mineral assemblages
are vertically zoned. From the top downwards assemblages are: (1) quartz-cassiterite; (2)
quartz-arsenopyrite-pyrrhotite; (3) polymetallic; and (4) arsenopyrite-pyrrhotite. Late-stage alteration consists of
quartz-fluorite-carbonate, with sizable amounts of huebnerite. Deposit associated with 60 Ma rhyolite dikes that
exhibit quartz-sericite autometasomatism, with local miarolithic cavities filled with cassiterite.

Rub and others, 1974; Radkevich and others, 1980.

L53-32 Khrustainoe Sn Medium. Average grade of 0.8-1.7%
eng . Pb; 0.22% Sn; up to 11.8% Zn. Mined

44°28N Luzhkinsky Pb, W, Ag during 1950's and 1960's.

134°59'E Sn silicate-sulfide vein

Deposit consists of 70 to 80 steeply-dipping ore veins with dominantly north-south and northwest trends. Veins
extend for up to 1 to 3 km along strike and up for 500 to 600 m down dip; with an average thickness of 0.15 to 0.20
cm. The major mineral assemblages occur in a zonal pattern. At deep levels are quartz-cassiterite and early
quartz-sulfide with arsenopyrite, pyrrhotite, chalcopyrite, sphalerite, and stannite. At shallow levers are late-stage
quartz-sulfide containing galena and sphalerite. Tourmaline alteration of wall rock occurs at deep levels, and chlorite
alteration occurs at shallow levels.

Radkevich and others, 1980.
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t:ﬁ‘g‘:;’: e Metallogenic Belt Minor Metals

Summary and References Deposit Type

L53-33 Krasnogorskoe Pb, Zn Medium. Average grade of 62 g/t Ag, 5
44°24'N Taukha Ag % Pb, 0.26 % Sn, and 6.77 % Zn.
135°58'E Polymetallic vein

Consists of steeply-dipping quartz-sulfide veins, up to several hundred m length along strike and from 0.2t0 1.5 m
thick, that cut a sequence of Late Cretaceous (Cenomanian to Turonian) ash flow tuff. Sphalerite and galena are the
dominant ore minerals; the flanks of veins contain pyrite-marcasite-pyrrhotite, with lesser antimony-silver sulfosalts.
At the deeper levels of the ore bodies, galena contains up to several percent silver and bismuth as matildite. The
volcanic rocks adjacent to the polymetallic veins are altered to quartz and chlorite. In the core of the veins, chiorite,
manganous calcite, rhodochrosite, rhodonite, and spessartine occur with quartz gangue. The veins occur near an
Upper Cretaceous-Paleocene ( Maastrichtian to Danian) volcanic vent. The vent breccia also contains disseminated
sphalerite, galena, and cassiterite. The veins formed immediately after mineralization of vent breccia, with an
approximate age K/Ar isotopic age of 65 Ma.

Ratkin and others, 1990.

L53-34 Lidovskoe Pb, Zn : Medium. Average grade of 7.8% Pb;
©, H H t
44°26'N Taukha Pb-Zn polymetallic vein 6.4% Zn. Mined since 1950's.
135°49°E
Consists of gently-dipping (approximately 30°) sulfide veins that cut Early Cretaceous siltstone and sandstone. Most
veins contain galena and sphalerite, with subordinate nonmetallic minerals. Deposit forme in two stages: (1) quartz,
muscovite, chlorite, arsenopyrite, pyrite, and cassiterite; and (2) pyrrhotite, sphalerite, galena, chalcopyrite, stannite,
carbonates, and chlorite. Quartz-calcite veinlets with minor sulfides were emplaced during the later stage, after the
intrusion of basaltic dikes. Some ore bodies, whose composition is similar to that of the vein ore, are
saddle-shaped; with ore overlying the gently-dipping upper surfaces of granodiorite bodies. Granodiorite was altered
by autometasomatism. Age of granodiorite and associated ore is 69 to 72 Ma (K/Ar).

Govorov, 1977; Ratkin and others, 1990.

L53-35 Voznesenka-| Zn Medium. Average grade of 4% Zn.
44°18'N Voznesenka Korean Zn massive sulfide
132°08'E

Consists of massive and thick-banded sphalerite and magnetite-sphalerite layers in bedded Early Cambrian
limestone. Ore bodies are lenticular, 1-2 m thick, 20 to 100 m long, and occur in dolomitic limestone and marl.
Sulfide bodies and host rocks are folded and reigonally metamorphosed. Sulfide bodies locally altered to skarn and
greisen during emplacement of a Silurian granitic stock that intrudes the carbonate unit.

Androsov and Ratkin, 1990.

1L53-36 Voznesenka-li Fluorite Large. 450 million tons fluorite ore

oqq" ) , averaging 30-35% CaF,. Mined since
“ 1”_’ Yaroslavka Fluorite greisen 1960's. Currently largest producer of
132°08'E fluorite in Russia.

Fluorite ore occurs above the apex of a 1.5 km wide intrusion of Late Cambrian (512-475 Ma) Li-F alaskite granite.
Deposit interpreted as forming during metasomatic replacement of Early Cambrian, black organic limestone resulting
in alteration to greisen. Deposit and vein greisen occurs along a north-south-trending fault. Muscovite-fluorite
aggregate occurs at the periphery of the ore zone whereas vein greisen occurs in the middle of the zone. Greisen is
often brecciated, showing a two-stage origin. Fragments of breccia consist of mica-fluorite, fluoritized limestone,
greisen, and granite altered to greisen. Fragments are cemented by quartz-topaz-micaceous-fluorite aggregate during
the second stage.

Androsov and Ratkin, 1990.

28



Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

DepositNo.  peposit Name Major Metals Grade and Tonnage

t:tri\tgui:’: . Metallogenic Belt Minor Metals

Summary and References Deposit Type

L53-37 Yaroslavskoe Sn Medium. Average grade of 0.52% Sn.
44°16'N Yaroslavka Sn greisen Mined during 1950's to 1970's.
132°13'E

Consists of greisen that mainly replaces skarn, limestone, and schist; and to lesser extent granite and granite
porphyry. Sn-bearing quartz and quartz-tourmaline veins are related replacement of skamn by greisen are classified
into: (1) mineralized fracture zones,(2) ore veins, (3) veinlets and ore pods, and (4) saddie-shaped and sheeted ore.
Sn ores are classified into three types based on mineral associations: (1) tourmaline-quartz; (2) tourmaline-fluorite;
and (3) suffide-tourmaline-quartz with subordinate cassiterite-polymetallic and chlorite-sulfides. The sulfide minerals
are dominantly pyrite, arsenopyrite, galena, and sphalerite. Deposit occurs along the contact of a Early Paleozoic
biotite granite (approximately 400 Ma), intruding a Lower Cambrian shale, siltstone, sandstone, and limestone. The
pre-ore pyroxene-scapolite, vesuvianite-gamet, and epidote-amphibole skamn occurs in limestone and shale along the
granite contacts, and in rare limestone inclusions within the granite.

Govorov, 1977.

L53-38 Chernyshevskoe Zn, Pb Small. Average grade of 1.5-6.5% Pb
om Al and 0.7-2.5% Zn.

44°24'N Voznesenka Korean Zn massive sulfide °

133°17E

Consists of sheeted pyrrhotite-arsenopyrite-pyrite-galena-sphalerite bodies that occur at the contact of a limestone
sequence with overlying Early Cambrian siltstone. Rare conformable zones of disseminated sulfide mineralization
occur within the limestone away from the contact. Sulfide bodies are 1 to 2 m thick, with a surface exposure 100 to
200 m long. Deposit were drilled to a depth of about 100 m.

Bazhanov, 1988.

L53-39 Lazumoe Cu, Mo Small. Contains up to 3 g/t Au;

. o, . = o,
44°06'N Luzhkinsky Porphyry Cu-Mo 0.3-0.6% Cu; 0.008-0.2% Mo.
134°24'E

Consists of a stockwork of veinlets and disseminated ore in an asymmetric semi-ring; around the hypabyssal body.
Chalcopyrite, bornite, pyrite, sphalerite, and molybdenite occur to a depth of 300 m. Sulfide minerals associated with
propylitic aiteration (epidote, chiorite, sericite, and carbonate), and weak silicification and K-feldspar alteration of
veinlets. Quartz-carbonate veins with sulfides occur at surface. The porphyry stockwork zone is 500 x 60 m, with an
average concentration of approximately 0.15% Cu. Deposit related to hypabyssal Late Cretaceous gabbro-monzonite
and monzodiorite that intrude Lower Cretaceous sedimentary rocks adjacent to the Central Deep Fault. Mineralized
stock intruded by granodiorite which contains a Au-sulfide occurrence.

R.I. Petrachenko and V.G. Gonevchuk, written commun., 1984; Petrachenko, Gonevchuk, and Petrachenko, 1987.

L54-01 Yagodnoe Au, Ag Small. Average grade of 4.28 g/t Au;
°nQ' 49.3 g/t Ag.

47°09'N Kema Pb, Cu, Zn

138°35E Au-Ag epithermal vein

Occurs in thin zones, up to 1 km long, of hydrothermally altered quartz and chlorite rock with superimposed
Au-polymetallic deposit that contains galena and sphalerite, with minor chalcopyrite, Ag sulfides, and molybdenite.
Zones are associated with Paieocene (Danian) intrusions of diorite-quartz diorite and granodiorite-granite that intrude
Late Cretaceous granite.

R.I. Petrachenko, written commun., 1988.
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L54-02 Burmatovskoe Au, Ag Small. Average grade of 0.8-8.4 g/t Au;
o 10-61 )
47°06'N Kema Au-Ag epithermal vein 0-6191Ag
138°06'E

Consists of Au-Ag replacement of Paleocene age that occurs as lenticular metasomatic zones of varying mineralogy:
(1) hydromica-quartz; (2) sericite-chlorite-quartz; and (3) carbonate-quartz. Local skarmn and propylite composed of
magnetite, hematite, and chalcopyrite. Ore zones are several hundred m long. Au/Ag ratio is 1:1 to 1:100 and
higher. Ore minerals, which comprise up to 10% of the rock, are gold, silver, argentite, proustite, polybasite, and
pyrargyrite. Deposit not explored at depth. Host rocks are Late Cretaceous felsic tuff, tuffite, tuffaceous sandstone,
and andesite that are intruded by Paleocene rhyolite and dacite.

Rodionov and Kuznetsov, 1984.

1L54-03 Sukhoe Au, Ag Small
46°58'N Kema Au-Ag epithermal vein
138°09'E

Consists of carbonate-quartz, adularia-quartz, and chlorite-quartz veins that contain gold, silver, polybasite,
pyrargyrite, proustite, galena, sphalerite, chalcopyrite, and pyrite. Hydromica-quartz alteration zones are associated
with ore-bearing veins. Au/Ag ratio ranges from 1:15 to 1:40. Veins are 5 cm to 2.5 m thick and several tens to
several hundred m long. Veinlet zones have no clear boundaries. Deposit hosted in altered Late Cretaceous tuff and
rhyolitic lava. Ore veins and zones are related to the extrusions and dikes of Paleocene (Danian) andesite.

A.N. Rodionov, written commun., 1986.

L54-04 Bereznyakovskoe Mn Small. Ranges from 1 to 24% Mn.
47°04'N Aniva-Nabil Vo|canogenic Mn
142°56'E

Consists of several small quariz-rhodonite lenses, with surficial pyrolusite and psilomelane in a weathered zone.
Deposit occurs conformably to early to middle Paleozoic metamorphic rocks. Ore bodies are small, with dimentsions
of 0.6 x25t0 1 x 120 m.

V.D. Sidorenko, 1974.

L54-05 Burea River w Small. Containsupto 1% W.
46°33N Unassigned W greisen(?)
143°30'E

Consists of veinlets disseminations of scheelite that are associated with quartz-mica alteration in a zone of
hydrothermally altered Paleogene granitic rocks that intrude Jurassic and Cretaceous volcanic rocks and chert.

Sidorenko, 1974.

L54-06 Novikovskoe Cu, Zn, Pb Small. Average grade of 1% Cu, 0.1%
()

46°18N Aniva-Nabil Zn, Pb Zn. and 0.1% Pb.

143°26'E Cyprus massive sulfide(?)

Consists of sulfide disseminations in propylitic-altered mafic volcanic rocks. Dominant metallic minerals are
chalcopyrite and pyrite with subordinate galena, bornite, tetrahedrite, chalcocite and covellite. Hydrothermal
alteration consists of quartz, sericite, and carbonate. Disseminations occur in zones that range from 0.1 t0 0.7 m
thick. Deposit hosted in a Tertiary(?) chert- and olcaniclastic rock sequence. Deposit interpreted as forming during
sea floor volcanism.

Sidorenko, 1974.
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L55-01 Krishtofovich Volcano S, FeS, Medium. Contains up to 35% S.
45°47'N Kuril Sulfur-sulfide
149°43'E

Sulfur occurs in pods and in disseminations that are associated with quartz-kaolinite and alunite-quartz hydrothermal
alteration of flows and tuff of the Krishtofovich volcano on southern part of Urup isiand. Deposit occurs in the inner
walls of the caldera. Massive unleached ore contains up to 35% S and forms a pipe-like body with plan dimensions
of 100 x 350 m. Ore contains sulfur (up to 30%), pyrite, melnikovite (2-5%), opal, and quartz. In some places,
deposit occurs as massive sulfur. Age of mineralization interpreted as Pleistocene and Quaternary.

Znamensky, 1972.

L55-02 Tet'yaevskoe Cu, Zn, Pb Medium. Ore contains 0.12-7.8% Cu,

04y’ . . t0 2.7% Zn, and 0.06-2.8% Pb.
45°41'N Kuril Cu-Pb-Zn polymetaliic vein v ° ¢
149°35'E

Consists of veinlets, disseminations, and quartz-sulfide veins that occur in hydrothermally altered siliceous rocks,
and in silicified and sericite-altered volcanic and sedimentary rocks. Ore minerals are pyrite, chalcopyrite, sphalerite,
and galena. Sphalerite is rich in Cd and Ge, pyrite contains Au inclusions. Area of deposit approximately 20 km’;
with uneven depth. Deposit contains fracture zones. Deposit age interpreted as Middle Miocene.

Viasov, 1977.

L55-03 Sof'ya Au Small. Average grade of 0.2% Pb, up to
on7 ; 0.1% Cu, up to 0.12% Zn, and

45°27'N Kuril Au epithermal vein appr':aximatgly 194 Au

148°43'E

Consists of linear and spaced stockwork composed of variable-trending quartz-pyrite veinlets containing barite,
apatite, and adularia. Stockwork occurs along a northwest trending fracture zone. Host rocks are silicified and
contain disseminated pyrite and sphalerite. Metasomatic zoning consists of the successive assemblages: (1)
quartz-adulariarmontmorillonite; (2) chlorite-montmorillonite; and (3) albite-chiorite-carbonate. Ore bodies up to 0.5
m thick. Occurs over an area of approximately 2 km’ in intermediate tuff and volcanic rocks. Deposit is Late Miocene
in age.

R.l. Petrachenko, written commun., 1980.

L55-04 Reidovskoe Mo Small. Locally contains up to 1.0% Mo.
45°12'N Kuril Porphyry Mo
148°12'E

Consists of fine disseminations and veinlets of molybdenite in altered tuffaceous rocks of intermediate and mafic
composition. Rocks are silicified and contain diaspore, pyrophyllite, sericite, alunite, and dickite. Mineralized and
altered rocks extend to depths of over 400 m. Ore mineral, in addition to molybdenite, include pyrite, marcasite,
sphalerite, and chalcopyrite. Pliocene diorite stocks and dikes are interpreted as source of mineralizing fluids. Age
of deposit interpreted as Pliocene and Quaternary.

Petrachenko and Petrachenko, 1989.

L55-05 Sernaya River Au, Zn, Cu Small. Ore contains up to 0.2% Zn,

210" . 0.01-0.2% Cu, 0.02-0.05% V,
45°10'N Kuril Au epithermal vein 0_00590.12/0 :10. afd 0.8-1°g/t Au.
148°02'E

Consists of a series of closely spaced quartz-adularia-sulfide and quartz-adularia veinlets up to 15 to 20 cm thick,
composed of barite and zeolite. Veinlets occur along intersections of circular and radial faults. Ore minerals are
cleiophane, chalcopyrite, pyrite, iisemannite, and silver suflosalts. Hydrothermal alteration assemblages are
chlorite-sericite, chlorite-montmorillonite, and quartz-adularia-montmorilionite. Temperature of ore-bearing quartz
deposition was 250°C. Deposit occurs at the foot of Baransky volcano, in Miocene to Pliocene tuft and tuffaceous
conglomerate, at the periphery of a modem hydrothermal system. Age of mineralization interpreted as Pliocene.

R.1. Petrachenko, written commun., 1978.
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L55-06 Vysokoe S, FeS, Medium. Ore contains 25-30% S, and
45°01'N Kuril Sulfur-suffide about 10.000 tonnes of S.
147°54'E

Consists of poorly consolidated fumarole and hot springs deposits that occur in the crater of and on the slopes of
Machekha volcano. Fumarole and hot spring deposits cemented and partly replaced by sulfur. Kaolinite and opal
occur in addition to suifur. Age of mineralization interpreted as Holocene.

Viasov, 1971.

L55-07 Novoe S, FeS, Large. Contains up to 20-80% S and up

44°56'N Kuril Mo to 0.5% MoS, . Contains about 5 million
tonnes sulfur.

147°30°E Sulfur-sulfide

Consists of sulfur bodies that occur in hydrothermally altered silicified rock, along with opalite, alunite, and kaolinite.
Altered rocks contain sulfur, but highest concentrations sufur are associated with opalite, silicified rock, and alunite.
Secondary minerals are barite, gypsum, marcasite, pyrite (up to 15%), and molybdenite. Deposit occurs in a flat-lying
sequence, about 500 to 400 m thick, of andesite, andesite-basalt, and related tuff that crops out along scarps of a 2
km-wide erosional depression. Some ore bodies are controlled by faults. Age of mineralization interpreted as
Pliocene and Quaternary.

Petrachenko, 1967.

L55-08 Rudnikovskoe Sn, Pb, Zn Small. Average grade of 0.03-0.4% Sn .
44°37N Kuril Sn silicate-sulfide vein
147°22'E

Consists of disseminated pyrite, sphalerite, chalcopyrite, and cassiterite; and quartz-chlorite veinlets with cassiterite
in siliceous, chloritized, and epidotized hypabyssal diorite. Sn content varies from 0.03 to 0.4% across mineralized
zones that range up to 20 m wide and up to 50 m long. A few galena veins also. Deposit age interpreted as early
Miocene.

Petrachenko, 1973.

L55-09 Prasolovskoe Au, Ag Medium. Mined before 1990's.
44°19'N Kuril Au-Ag epithermal vein.
146°05'E

Consists of veins that mostly dip steeply and range from 2-3 m thick, with a few up to 10 m thick. Veins consist
mainly of banded metacolloidal gold, telluride, and quartz veins that contain up to 1-3% ore minerals. Deposit
vertically zoned. From bottom to top, assemblages are: (1) gold-cassiterite-quartz; (2) polysulfide-quartz; (2)
gold-telluride-quartz; and (3) gold-adularia (carbonate)-quartz. Dominant ore minerals are pyrite, chalcopyrite, bornite,
chalcocite, covellite, and sphalerite. Arsenopyrite, molybdenite, cassiterite, galena, argentite, native silver, gold,
hessite, naumannite, and goldfieldite are also abundant. Limonite, covellite, malachite, and azurite occur in an
oxidized zone. Deposit explored to a depth of over 200 m. An area 1.5 by 0.5 km is propylitically altered and
impregnated with pyrite as well as numerous quartz veinlets with epidote, sericite, adularia, chlorite, calcite, and rare
barite. Earlier veinlet and disseminations are related to Miocene intrusions. Later Au-Ag minerals is related to the
Pliocene volcano-plutonic complex. Deposit is associated with Pliocene plagiogranite and quartz diorite that intrude
early and middle Miocene pyrociastic green tuff deposits.

Danchenko, 1991.
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L55-10 Valentinovskoe Cu, Pb, Zn Small. Average grade of 1% Cu,

. : . .5-1.7% Pb, and 10-13% Zn i
“e2N Kol Kuroko CL-Pb-Znmassive e ol ore: and looaly up to 4%

145°58°E sulfide Cu, 10-16% Zn, and 1-1.7% Pb.

Consists of two steeply-dipping, thin, lens-like deposits, up to 150 m long. Two deposit types exist. (1) most
common type composed of massive, fine-grained sphalerite, galena, chalcopyrite, chalcocite, tetrahedrite,
melnikovite, barite, gypsum, quartz, chaicedony, chlorite, sericite, and calcite; contains approximately 1% Cu,
1.5-1.7% Pb, and 10-13% Zn; and (2) iess common ore type consists of pyrite, sphalerite, and chalcopyrite with
galena and other sulfides; contains up to 4% Cu, 10 - 16% Zn, and 1 - 1.7% Pb. Deposit occurs in Early Miocene
rhyolite, dacite, andesite, and andesitic tuff with chert layers. Host rocks are propylitized or sericitized, and are parn
of a submarine tuff complex.

Neverov, 1964.

L55-11 Spiridonovskoe Sn, Pb, Zn Small. Contains up to 0.13% Sn.
44°01'N Kuril Sn polymetallic vein

145°45'E

Consists of disseminated pyrite, galena, sphalerite, and stannite that occur in chlorite-sericite-K-feldspar-quarntz
altered rocks. Disseminations occur in fracture zones in rhyolite-dacite lava flows. Deposit age interpreted as
Pliocene.

Petrachenko, 1978.

L56-01 Dushnoe Cuy, 2n, Pb Small
46°58'N Kuril Cu-Pb-Zn polymetallic vein
152°04'E

Consists of polymetallic veins and steaks in an area about a few tens of m long that consist of disseminated
chalcopyrite, sphalerite, galena, and pyrite that occur in light-colored, argillized rocks. Hydrothermal alteration
associated with sulfides. Deposit hosted in Late Miocene pyroclastic rocks along Srednyaa Bay and Dushnaya Bay
on Simushir Island. Deposit age interpreted as Pliocene(?).

Sidorenko, 1974.

M09-01 Red Dog Cu Medium. Reserve of 41.1 million tonnes
3 o,

50°43'N Island Porphyry Ag grading 0.26% Cu, 0.34 g/t Au.

127°58'W Porphyry Cu

Consists of chalcopyrite and bomite that occur as disseminations and as fracture fillings in hornfels and associated
with magnetite in siliceous breccia. Molybdenite occurs in lesser quantities in fractures and quartz-sericite veins that
occur along shear zones. Host rocks are Lower Jurassic Bonanza Group tuffs metamorphosed to hornfels at
contacts, with silicification and hydrothermal alteration. K-Ar date of 144 + 5 Ma of the associated island Plutonic
Suite yields an approximate age of mineralization. Deposit age interepreted as Late Jurassic.

B.C. Minfile, 1989; EMR Canada, 1989; Mining Review, 1992,

M03-02 Island Copper (Rupert inlet) Cu, Mo, Au Large. Production and reserves of 257
o ! -

50°37'N Island Porphyry Porphyry Cu-Mo mnllf: tonnes grading 0.52% Cu, 0.22

127°31'W

Consists of pyrite, chalcopyrite and molybdenite that occur as fracture fillings and disseminations. Chaicopyrite and
galena occur in minor amounts peripheral to the pyrite and chalcopyrite mineralization. Deposit occurs in two parts;
the main body on the hanging wall of the dike is tabular shaped, from 60 to 180 meters wide, 1700 meters long and
300 meters deep with a strike of 290°Az and dipping 60°N parallel to the dike. The footwall zone is not as well
defined as the hanging wall zone. Hosted in Lower Jurassic Bonanza Group andesitic and basaltic tuffs that are
intruded by a quantz feldspar porphyry dike. A K-Ar age of 154 + 6 Ma from nearby rocks of the island Plutonic Suite
gives an approximate age of mineralization. Deposit age interpereted as Late Jurassic.

Cargill and others, 1976; B.C. Minfile, 1989; EMR Canada, 1989.
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M09-03 Benson Area (Empire, Cu, Fe Medium. Production and reserves of
50°23'N Coast Copper) Au 3.0 million tonnes grading 1.56% Cu,
o 'sland Porphyry 26.60/0 Fe. 1.4 g’t Au.
127°15'W Cu-Fe skamn

Consists of magnetite and chalcopyrite with minor bornite and pyrrhotite that occur as skamn replacement bodies
along the northwest-striking and moderately west-dipping contact between Quatsino Formation limestone and
Karmutsen Formation, both part of the Upper Triassic Vancouver Group. Low-grade gold and silver values are
associated with chalcopyrite that occurs as veinlets and disseminations in sill-like lenses, in calc-silicate skarmn and
massive magnetite. Production between 1962 and 1973 from the Empire and Old Sport orebodies was 2,657,593
tonnes yielding 1.5 % Cu, 27.14% Fe, 1.47 g/t Au and 4.41 g/t Ag. Deposit age interpreted as Jurassic.

Sangster, 1969; B.C. Minfile, 1989.

M09-04 Zeballos Iron (Ford) Fe Medium. Reserves of 2.268 Mt grading
0,

50°03N Island Porphyry Fe skam 7.9% Fe203.

126°50'W

Consists of magnetite that occurs as a 21-meter thick and 400 meter long, northeast-striking, northwest-dipping
tabular replacement body formed along the contact between Upper Triassic Quatsino Limestone of the Vancouver
Group and tuff of the Lower Jurassic Bonanza Group. Host rocks form a roof pendant surrounded by granodiorite
and homnblende diorite of the Early to Middle Jurassic Island Plutonic Suite. Production, both open pit initially and
later underground, between 1962 and 1969 was 1,187 tonnes Fe. Pre-production reserves in 1959 were 2.268 million
tonnes grading 47.9% magnetite, with additional possible reserves of 450,000 tonnes at similar grade. Deposit age
interpreted as Early to Middle Jurassic.

Sangster, 1969; B.C. Minfile, 1989.

M10-01 Fish Lake Cu, Au Large. Reserves of 675 million tonnes
1 o,

51°28'N Fish Lake-Bralome Ag, Mo, Zn grading 0.24% Cu, 0.43 g/t Au.

123°38'W Porphyry Cu-Mo

Consists of pyrite and chalcopyrite with minor molybdenite, bornite, sphalerite and tetrahedrite that occur in
stockwork veins and as disseminations in a Late Cretaceous quartz-diorite porphyry and adjacent contact
metamorphosed Lower Cretaceous sedimentary and volicanic rocks. Principal orebody (Cu >0.25%) is ovoid shaped
with dimensions of 450 meters by 250 meters. A whole rock isotopic date of 77.2 + 2.8 Ma yields a deposit age of
Late Cretaceous age.

Wolthard, 1976; B.C. Minfile, 1991, EMR Canada, 1989; McMillan, 1991; Taseko Mines Ltd., news release, May 4, 1993.

M10-02 Chu Chua Cu, Zn, Ay, Ag Medium. Reserves of 2.5 million tonnes
' 0, 0,

51°23'N Kootenay-Shuswap Co g;taggg 2% Cu.0.5% Zn, 0.5 g Au,

120°04'W Cyprus massive sulfide

Consists of pyrite with chalcopyrite and minor sphalerite that occur in two major and several smaller stratiform
massive sulfide lenses associated with pyritic, cherty sediments and pillowed basalt of the Upper Paleozoic
(Devonian to Permian) Fennel Formation. Chalcopyrite and sphalerite occur interstitially to pyrite. Basalt locally
extensively altered to talc and carbonate in satructures interpreted as vents. Open-pit geological reserves of 1.043
million tonnes grading 2.97% Cu with a 3:1 stripping ratio and a 1% Cu cut-off were reported in 1989. Deposit age
interpreted as Upper Paleozoic.

Schiarizza and Preto, 1987; B.C. Minfile, 1990; EMR Canada, 1989; Hoy, 1991.

M10-03 Tungsten Queen Hg Medium. Reserves of 1.5 million tonnes
51°03'N (Silverquick, Manitou) W. Sb. Au grading 0.4% Hg.

o Tyaughton-Yalakom T
122°49'W yau Silica-carbonate Hg

Consists of cinnabar in disseminated grains, streaks, small lenses and smears on fault surfaces in brecciated Upper
Jurassic to Lower Cretaceous conglomerate at Silverquick occurrence, and in shear zones in amygdaloidal volcanics
at the Manitou (Empire) occurrence. Deposit age interoreted as Eocene(?).

B.C. Minfile, 1985; EMR Canada, 1989; Schiarrizza and others, 1990.
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M10-04 Poison Mountain (Copper Cu, Mo Medium. Reserves of 180 million

ong Giant) tonnes grading 0.31% Cu, 0.007% Mo,
51°08'N Ag, Au '

. Fish Lake-Bralome 9 0.14g/t Au, 40g/t Ag.

122°37'W Porphyry Cu-Mo

Consists of pyrite, chalcopyrite, molybdenite and bomite that occur in veinlets, fracture fillings and disseminations.
Deposit hosted mainly in and near the perimeter of the core of a zoned Eocene intrusive, hosted by greywacke and
grit of Upper Jurassic-Lower Cretaceous Relay Mountain Group. Intrusive core is homblende-quartiz monzonite
porphyry. Deposit age interpreted as Eocene(?).

Seraphim and Rainboth, 1976; EMR Canada, 1989; McMillan, 1991; George Cross Newsletter no. 65, April 2, 1993.

M10-05 Bralorne, Pioneer (Bridge Au Medium. Production and reserves of

50°47'N l:jv:rLALea)B | W, Sb 8.34 million tonnes grading 16.2 g/t Au.
oA ish Lake-Bralome

122°49'W Au-Sb polymetallic vein

Consists of gold in quartz veins (fracture fillings) with pyrite, arsenopyrite and scheelite. Veins range from 1.5t0 2
meters wide and are hosted in Permo-Triassic diorite, gabbro and greenstone in a steeply dipping north-trending
shear zone (Cadwallader Break) and associated with Late Cretaceous (86-91 Ma) porphyry dikes, Significant
production occurred in two major deposits, the Bralorne and Pioneer mines. Production from the Bralorne mine from
1899 to 1971 was 81.1 tonnes Au from 5.0 million tonnes milled and production from the Pioneer mine between 1908
and 1960 was 40.4 tonnes Au from 2.4 million tonnes milled. Proven ore probable reserves for Bralome above and
below the 1000 m level are 965,000 tonnes grading 9.3 g/t Au. Deposit age interpreted as Late Cretaceous.

B.C. Minfile, 1985; EMR Canada, 1989; Leitch and others, 1989; B.C. Minfile, 1991.

M10-06 Maggie (Bonaparte River) Cu, Mo Medium. Reserves gf 181 million

H 0,
50°55'N Fish Lake-Bralorne Porphyry Cu-Mo lonaes grading 0.28% Cu. 0.029%
121°25'W

Consists of chalcopyrite and molybdenite that occur as fine disseminations in quartz veins and in host rock and as
narrow veinlets within or bordering quartz and to lesser degree calcite veins. Potassic and phyllic alteration
assemblages overlap in the zones of high grade ore; phyllic and argillic assemblages are associated with lower grade
ore. Principal host rock is quartz monzonite of the Tertiary (61 Ma) Maggie Stock. Part of deposit occurs within Upper
Paleozoic and Lower Mesozoic Cache Creek Group metasedimentary and metavolcanic rocks. Deposit age
interpreted as Paleocene.

Miller, 1976; EMR Canada,1989, MR 223; B.C. Minfile, 1990; Mining Review, 1992;

M10-07 Owi Creek district Cu, Mo Medium. Estimated 10 to 20 million

H 0, o, )
50°23'N Owl Creek Porphyry Cu-Mo Sgge; grading 0.3% to 0.4% Cu, 0.03%
122°45'W

Consists of several zones of chalcopyrite, molybdenite and pyrite with minor bornite that occur as blebs,
disseminations and fracture fillings. Deposit hosted in Jurassic to Tertiary quartz diorite and feldspar porphyry
intrusives of the Coast Plutonic Complex and in propylitic and argillic altered and dioritized volcanic rocks of the
Upper Triassic Cadwallader Group. Deposit age interpreted as Tertiary.

BCGS, 1970; Mahoney, 1977; EMR Canada, 1989; B.C. Minfile, 1991.

M10-08 Bethiehem-JA Cu, Mo Large. Production and reserves of 430
. h -

50°30'N Guichon Porphyry Cu-Mo million tonnes grading 0.45% Cu.

120°59°'W

Bethlehem deposits (Jersey, East Jersey, Huestis, lona and JA) consist of chalcopyrite, bomite, specularite and
molybdenite with minor magnetite and chalcocite as fracture fillings and to a lesser degree as disseminations hosted
within granodioritic and quartz dioritic phases of the Late Triassic-Early Jurassic Guichon Creek Batholith. Reserves
for the JA are 286 million tonnes at 0.43% Cu and 0.017% MoS2. Reserves and production for the remaining
Bethiehem deposits are 144 million tonnes at 0.50% Cu and 0.013 g/t Au. Deposit age interpreted as Early Jurassic
(199 Ma).

Briskey and Bellamy, 1976; B.C. Minfile, 1988; McMillan, 1985, 1991.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t.o::tgt::’:de Metallogenic Belt Minor Metals

Deposit T
Summary and References P ype
M10-09 Valley Copper Cu, Mo Large. Production and reserves of 716
50°29'N Guichon Porphyry Cu-Mo Do e ooa. N approximately
121°03'W

Consists of disseminated chalcopyrite (potassic alteration) and bornite (phyllic alteration) with minor digenite,
covellite, pyrite, pyrrhotite, molybdenite, sphalerite and galena. Deposit hosted in granodiorite and quartz monzonite
of the Bethsaida phase of the Guichon Creek Batholith (204 Ma). Minor amounts of iron-antimony sulfide
(gudmundite) and native gold have also been reported. An oxidized halo of ranging in thickness from 0.3 to 100
meters consists of limonite, malachite, pyrolusite, digenite, native copper and tenorite . The average thickness of
the oxidized zone is 33 meters. Deposit age interpreted as Early Jurassic.

Osatenko and Jones, 1976; McMillan, 1985, 1991; B.C. Minfile, 1989; Highland Valley Copper Ltd., annual report, 1991.

M10-10 Lomex Cu, Mo Large. Production and reserves of 530

on . million tonnes grading approximatet
S0°27N Guichon Porphyry Cu-Mo 037% Cu, 0.014% Mo T o maey
121°03'W

Consists of chalcopyrite, bornite, molybdenite and pyrite as fracture fillings and coatings hosted. Deposit hosted in
granodiorite of the Skeena phase of the Guichon Creek Batholith (204 Ma) and pre-mineralization quartz porphyry dike
related to the Bethsaida phase. Western edge of the orebody is faulted off, and the extension is probably

represented by the Valley Copper deposit 2.5 km north. Deposit age interpreted as Early Jurassic.

Waldner and others, 1976; McMillan, 1985, 1991; B.C. Minfile, 1991; Highland Valley Copper Ltd., 1991.

M10-11 Highmont (Gnawed Cu, Mo Medium. Production and reserves of
omga Mountain) 123 miltion tonnes grading 0.23% Cu,
':’gof‘;:w Guichon Porphyry Cu-Mo 0.006 g/t Au, 0.021% Mo.

Consists of four large, low-grade mineralized zones and three smaller zones at the southern end of the Highland
Valley porphyry copper district. Ore minerals consist of chalcopyrite, bornite and molybdenite in veins and fractures
with minor disseminated chalcopyrite hosted in quartz diorite of the Skeena phase and quartz monzonite of the
Bethsaida phase of the Guichon Creek Batholith (204 Ma). Deposit age interpreted as Early Jurassic.

Reed and Jambour, 1976; McMillan, 1985, 1991; B.C. Minfile, 1991.

M10-12 fron Mask Area (Afton, Ajax) Cu Medium. Production and reserves of 66
i ' A

50°40'N Copper Mountain (South) Au g};nx): tonnes grading 0.77% Cu, 0.56

120°31'W Porphyry Cu-Au

Major porphyry Cu-Au deposits at Afton and Ajax (West and East) are hosted in Iron Mask Batholith that contains
several shallow, open-pit, alkaline intrusive-related, porphyry Cu-Au deposits. Afton Mine is a tabular-shaped deposit
hosted hosted in fractured diorite of the Cherry Creek pluton (U-Pb zircon age of 207 Ma) with a deeply penetrating
supergene zone characlerized by the presence of native copper and lesser chalcocite. The hypogene zone at Afton
mine consists of chalcopyrite, bornite and pyrite mineralization in fractures. Ajax deposit, located 10 km southeast of
Afton Mine near the southwestern edge of the batholith, occurs at the intersection of two major dioritic phases of the
batholith, the Sugarloaf diorite and the hybrid diorite. Ore minerals are pyrite and chalcopynte with trace amounts of
bomite, chalcocite and molybdenite. Deposits ages interpreted as Early Jurassic.

Kwong, 1987; B.C. Mintfile, 1990; McMillan, 1991; Ross and others, 1992, 1993.

M10-13 OK. Cu, Mo Medium. Reserves of150 million tonnes
N O, 0,
124°39'W Porphyry Cu-Mo

Consists of chalcopyrite, molybdenite and pyrite with minor sphalerite and bornite that occur in fractures, as quartz
stringers, irregular veinlets, blebs and as disseminations. Deposit hosted primarily in granodiorite of the Coast
Plutonic Complex adjacent to an elliptical quartz monzonite body. Intrusives ages range from Jurassic to Tertiary,
mineralization is Late Cretaceous. Deposit age interpreted as Late Cretaceous.

Meyer and others, 1976; B.C. Minfile, 1988; EMR Canada, 1989; Mining Review, 1992.

3¢
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Deposit No.  peposit Name Major Metals Grade and Tonnage

Latitude Metaliogenic Belt Minor Metals

Longitude Deposit Type

Summary and References

M10-14 Craigmont Cu, Fe Mediurp._ Production anq reservss of
50°13'N Guichon Au, Ag ?;.go;:zngfn tonnes grading 1.21% Cu,
120°56'W Cu-Fe skamn

Consists of magnetite, hematite and chalcopyrite that occur as massive pods, lenses and disseminations within a
calc-silicate skarn assemblage that replaces carbonates. Host rocks part of the Triassic Nicola Group that occurs

the southern boundary of the Lower Jurassic Guichon Batholith. Production between 1962 and 1982 was 33.4 million
tonnes grading 1.21% Cu, 0.002 g/t Au and 0.007 g/t Ag. Reserves are estimated at 1.5 million tonnes grading
1.13% Cu. A 500,000 tonne stockpile of magnetite ore exists, from which approximately 45,000 tonnes per year are
shipped to coalfields for use in heavy media separation. Deposit age interpreted as Early Jurassic.

Morrison, 1980; B.C. Minfile, 1983, 1988; Dawson and others, 1991.

M10-15 Westmin (Buttle Lake- Zn, Cu, Ag, Au Large. Production and reserves of 30.3
49°34'N Myra, Lynx, H-W, Battle) Pb. Ba million tonnes grading 2.23g/t Au,

Mount S.cker ! 54.59/t Ag, 2.12% Cu, 7.1% Zn.
125°36'W Kuroko Zn-Cu massive sulfide

Consists of massive sphalerite, chalcopyrite, pyrite and lesser galena and barite with minor tennantite, bornite,
pyrrhotite, digenite, covellite and stromeyerite that occur in a number of lenses along an east-west trend. Deposit
hosted within Late Devonian Myra Formation felsic volcanics of the Sicker Group. Deposits occur at two

stratigraphic levels; the H-W horizon at the base of the Myra Formation, and the Lynx-Myra-Price horizon in the
central portion of the Myra Formation. Stratigraphic footwall of >300 m of basaltic andesite is intensely altered to
quarz-sericite-pyrite under the H-W deposit. Recent exploration by Westmin Resources Ltd., has extended reserves
by finding new orebodies at both stratigraphic horizons and by re-evaluating sulfide clast-bearing breccias. Deposit
age interpreted as Upper Devonian.

B.C. Minfile, 1990; Juras and Pearson, 1991; Hoy, 1991; George Cross Newsletter no. 30, February 12, 1993.

M10-16 Texada (Vananda, Marbie Cu, Au, Ag Medium. Produced 393,190 tonnes

H ©,
49°45N ?ST:;::.(), X Cu-Au skamn grading 6.2% Cu, 2.3 g/t Au, 9.9 g/t Ag.
124°33W Phyry

Consists of chalcopyrite and bornite that occur in irregular pipe-like bodies in several copper skarn deposits in the
northemn portion of Texada Island. Deposit hosted within limestonesof the Upper Triassic Quatsino Formation and
occurs along contacts with Middle to Late Jurassic dioritic intrusions of the island Suite. Main producers of the
Vananda area were the Marble Bay, Copper Queen, Cornell and Little Billie mines where, between 1896 and 1952,
393,190 tonnes of production yielded 897 kg of Au, 3.9 tonnes of Ag and 2,438 tonnes of Cu. Drill indicated
reserves at the Little Billie deposit are reported as 181,400 tonnes grading 11.1 g/t Au, 34.3 g/t Ag, and 2.0% Cu.
Deposit age interpreted as Jurassic.

B.C. Minfile, 1983, 1990; Vananda Gold Ltd., annual report,1992; Webster and Ray, 1990; Ray and Webster, 1991.

M10-17 Texada iron Fe Medium. Produced 17.6 million tonnes
H o,

49°43'N Island Porphyry Cu, Ag, Au, Zn grading 61% Fe.

124°33W Fe skarn

Consists of massive magnetite skarn mineralization that occurs as replacement bodies at the Prescott, Yellow Kid,
and Paxton mines. Deposits hosted within limestones of the Upper Triassic Quatsino Formation at or near contacts
with quartz monzonite of the Middle Jurassic Gillies Stock (U-Pb zircon date of 178 Ma). Massive magnetite is
associated with garnet, pyroxene, epidote, amphibole, minor calcite and sporadic pyrite and pyrrhotite. Rare
arsenopyrite and sphalerite also occur. Recent sampling of Fe-skarn magnetite from the Texada Iron Mines with
values of 3.14% Cu, 46.6 g/t Ag and 2.8 g/t Au. Deposit age interpreted as Middle Jurassic.

Sangster, 1969; B.C. Minfile, 1990, Webster and Ray, 1990.
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Deposit No. peposit Name Major Metals Grade and Tonnage
Lufn:;?: ' Metallogenic Belt Minor Metals
i
Summary and References Deposit Type
M10-18 Gambier Island Cu, Mo Medium. Reserves of 114 million
49°31'N Gambier Zn, Pb tonnes grading 0.29% Cu, 0.018%

MoS2.
123°22'W Porphyry Cu-Mo

Consists of pyrite, chalcopyrite and molybdenite that occur as disseminations, fracture fillings and veinlets. Deposit
hosted in early Tertiary quartz porphyry intrusive of the Coast Plutonic Complex and adjacent volcanics of the
Cretaceous Gambier Group. Tertiary intrusive rocks form a 500 meter diameter, northwest trending oval-shaped
stock. Deposit occurs in a broad arcuate zone 200 meters wide and 1200 meters long. Deposit age interpreted as
early Tertiary.

EMR Canada, 1989; B.C. Minfile, 1990; Mining Review, 1990.

M10-19 Britannia Cu, Zn Medium. Production and reserves of
L - o
49°37'N Britannia Ag, Au 49.3 million tonnes grading 2.8%Cu,

) 329/t Au, 3.78¢g/t Ag, 0.26% Zn.
123°08'W Kuroko Cu-Zn massive sulfide

Consists of massive pyrite, chalcopyrite, sphalerite with minor galena, tennantite, tetrahedrite, barite and fluorite that
occur in numerous discrete, concentrically zoned siliceous ore bodies. Deposits hosted in a deformed roof pendant
of Lower Cretaceous metavolcanic rocks of the Gambier Overlap Assemblage enclosed within granodiorite of the
Coast Plutonic Complex. Principal host rocks are foliated pyroclastic rocks of dacitic to andesitic composition.
During the period from 1905 to 1974 the Britannia Mine produced 47,884,558 tonnes of ore from which 15.3 tonnes
Au, 180.8 tonnes Ag, 517 tonnes Cu, 15.6 tonnes Pb and 125.3 tonnes Zn were recovered. Measured and
drill-indicated reserves are 1.57 million tonnes grading 1.9% Cu remain. Deposit age interpreted as Early
Cretaceous.

Payne and others, 1980; B.C. Minfile, 1983, 1990; EMR Canada, 1989; Dawson and others, 1991.

M10-20 Clear Creek (Gem) Mo Medium. Reserves of 15.9 million
H ()

49°43'N Owl Creek Cu, Zn, W, Bi tonnes gradlng 0.07% Mo.

121°43W Porphyry Mo

Consists of molybdenite with minor pyrite and sphalerite that occur in quartz and calcite veins and as fracture fillings.
Deposit occurs in an arcuate zone in and surrounding an Oligocene quartz monzonite stock (Gem Stock, K-Ar age of
35 Ma). Other host rocks are quartz diorite and granodiorite of the mid-Cretaceous Spuzzum pluton and schist and
gneiss of the Cretaceous Settler Schist. Deposit age interpreted as Oligocene.

EMR Canada, 1989; B.C. Minfile, 1992.

M10-21 Axe (Summers Creek, Axe) Cu Medium. Estimated 57.5 million tonnes
4 . (-}
120°32'W Porphyry Cu-Mo

Consists of disseminated chalcopyrite, pyrite and molybdenite with minor chalcocite that occur as disseminations
and fracture tillings in mafic volcanics of the Upper Triassic Nicola Group associated with felsic and mafic Jurassic
granodiorite intrusives. Alteration is potassic and argillic with quartz-sericite alteration also reported. Three zones
are explored, the South Zone, West Zone and Adit Zone. Reserve estimates uncertain due to poor core recovery.
Deposit age interpreted Jurassic.

Northemn Miner, September, 1973; Ney and Hollister, 1976; B.C. Minfile, 1985, EMR Canada, 1989;

M10-22 Primer (North Zone) Cu, Fe Medium. Reserves of 23 million tonnes
" O,

49°45N Guichon Porphyry Cu grading 0.20% Cu.

120°28'W

Consists of chalcopyrite and pyrite that occur with magnetite and quartz as fracture fillings. Deposit hosted in
Jurassic feldspar porphyry which intrudes Triassic Nicola Group volcanics. Deposit age interpreted as Jurassic.

Ney and Hollister, 1976; B.C. Minfile, 1985; EMR Canada, 1989.

3E
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Deposit No.  peposit Name Major Metals Grade and Tonnage
Latitude Metaliogenic Belt Minor Metals
Longitude Deposit Type
Summary and References
M10-23 Brenda (Peachland Area) Cu, Mo Large. Production and reserves of
s A "
49°53'N Guichon Ag, Au, Zn 164.0 million tonnes grading 0.16% Cu,

0.04% Mo, 0.031 g/t Au, 0.63g/t Ag.
120°00'W Porphyry Cu-Mo

Consists of chalcopyrite and molybdenite with minor pyrite and magnetite occur within veins and fractures. Deposit
hosted in granodiorite and quartz diorite of the Middle Jurassic Brenda Stock. Mineralization occuring during at least
five stages of vein emplacement, each with unique attitudes and overall mineralogy developed in fractures. Grade is
a function of fracture density and mineralogy of the veins. Potassic alteration (K-feldspar and biotite) accompanies
sulfide mineralization. K-Ar hornblende age of 176 Ma for the Brenda Stock and K-Ar biotite age of 146 Ma (latest
Jurassic) interpreted as age of deposit.

Soregaroli and Whitford, 1976; B.C. Minfile, 1985, 1990; McMillan, 1991.

M10-24 Catface Cu Medium. Reserves of 181 grading
o,

49°15'N Catface Au, Mo 0.45% Cu, 0.05 g/t Au.

125°59'W Porphyry Cu-Mo

Consists of chalcopyrite, bornite, chalcocite, pyrite, pyrrhotite and molybdenite that occur in fractures and quartz
veinlets. Deposit hosted in quartz monzonite and quartz diorite of the Eocene Catface Suite, and by meta-basalt of
uncertain origin, either Upper Triassic Karmutsen Formation or Paleozoic Sicker Group. K-Ar biotite age of 48 + 12
Ma for the Catface Intrusive Suite interpreted as Eocene age of deposit.

McDougall, 1976; B.C. Minfile, 1990; Dawson and others, 1991; Mining Review, 1992,

M10-25 Kennedy Lake (Brynnor) Fe Medium. Produced 4.48 million tonnes
i )

49°03N Island Porphyry Fe skam grading 68.3% Fe.

125°26'W

Consists of magnetite skarn replacement of Upper Triassic Quatsino limestone along a stratigraphic contact with
interbedded tuff. Skarn occurs adjacent to an intrusive contact with quartz diorite of the Early to Middle Jurassic
Island Suite. Pyrite and pyrrhotite occur in trace quantities within the magnetite. Two orebodies occur: the main
body, which was mined by open pit between 1962 and 1968; and a second body located east-southeast of the open
pit. Reserve data not available, but are probably sufficient to allow the classification of the Brynnor deposit as a
medium size deposit (>5 million tonnes contained metal). Deposit age interpreted as Early to Middle Jurassic.

Sangster, 1969; B.C. Minfile, 1983, 1988.

M10-26 Lynn Creek Zn, Pb Medium. Reserves of 272,000 tonnes
49°25'N Gambier Ag, Cu grading 9.0% Zn (average), variable Ag.

123°04'W Zn-Pb skarn

Consists of sphalerite, galena, pyrrhotite, chalcopyrite and pyrite in quartz veins and calc-silicate skamn. Deposit
hosted in shear zones in a roof pendant of Jurassic to Cretaceous metasedimentary and metavolcanic rocks of the
Gambier Group enclosed within diorite of the Coast Plutonic Complex. Ag ranges up to 68.6 g/t, Zn up to 20%.
Deposit age interpreted as Late Cretaceous-Tertiary.

Western Miner, no. 112, p. 32-34, 1963; Northem Miner, October 31, 1963; B.C. Minfile, 1985, 1989; EMR Canada,
1989.

M10-27 Seneca (Harrison) Zn, Cu, Pb, Ag Medium. Reserves of 1.50 million
H 0,
49°19'N Unassigned Au, Ba Boggegsnggidmg 3.57% Zn. 41.13 gt Ag,
121°57'W Kuroko Zn-Cu-Pb massive
sulfide

Consists of sphalerite, chalcopyrite, pyrite, galena and barite that occur as massive stratiform bodies. Hosted in
felsic tuffs and coarse pyroclastics and overlain by andesite flows of the Jurassic Harrison Lake Formation.
Reserves also contain 0.63% Cu and 0.15% Pb. Deposit age interpreted as Jurassic.

B.C. Minfile, 1988; 'Dawson, and others, 1991; International Curator Resources Ltd., new release, November, 1991.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
Il::::tg‘;?:de Metallogenic Belt Minor Metals
osit
Summary and References Deposit Type
M10-28 Giant Nickel (Pride of Emory) Ni, Cu Medium. Produced 4.3 million tones
H L) H 0,
49°29'N Unassigned Au, PGE grading 0.77% Ni, 0.33% Cu, 0.68 gt

Au.
121°31'W Gabbroic Ni-Cu

Consists of seventeen deposits that occur in three types of pipe-like orebodies. Deposits extend 3 km along strike.
Deposits consist of: (1) zoned, with disseminated pyrrhotite, pentlandite and chalcopyrite that show evidence of
forming by magmatic segregation; (2) Massive pyrrhotite, pentlandite and chalcopyrite confined to fault and contact
zones; and (3) narrow vein-like tabular bodies with limited orel. Chromite occurs in sulfides in at least one orebody.
Twenty-eight orebodies are known with production from twenty-two. Deposits hosted in an elongated stock-like
ultramafic body interpreted as earliest phase of the mainly dioritic Spuzzum Pluton (95-120 Ma). Maximum grades
are 2.6% Ni, 0.9% Cu, 1.0% Cr, 0.1% Co, 0.68 g/t Au, 2 gt Pt and 7.2 g/t Pd. Proven and probable reserves are
5.07 million tonnes grading 0.4% Ni and 0.14% Cu. Deposit age interpreted as Cretaceous.

Aho, 1956; Clark, 1969; Christopher and Robinson, 1975; B.C. Minfile, 1985, 1989; Dawson and others, 1991.

M10-29 Giant Copper (Canam, AM.) Cu, Mo Medium. Reserves of 22.9 million

H Q,
49°10'N Fish Lake-Bralorne Au, Ag %nnequggradmg 0.75% Cu, 0.41 g/t Au,
121°01'W Porphyry Cu-Mo

Consists of chalcopyrite, pyrrhotite, pyrite and arsenopyrite that occur in a vertical, elongate, pipe-like body that
intrudes metasedimentary and metavoicanic rocks of the Jurassic Dewdney Creek Group. Host rocks intruded
locally by quartz diorite of the Invermay stock. A copper equivalent (CuE) of 1.21% is estimated for a potential open
pit mine (one of three proposed by operators, Bethiehem Resources Ltd.) with a stripping ratio of 4.5:1. Uraninite
and monazite are reported. Deposit age interpreted as Cretaceous.

B.C. Minfile, 1985, 1990; EMR Canada, 1989; Bethlehem Resources Lid., annual report, 1990.

M10-30 Lodestone Mountain Area Fe, V Medium. Reserves of 81.65 million
H 0,

49°28N Copper Mountain (South)  PGE tonnes grading 17.56% Fe.

120°50'W Zoned mafic-ultramafic Fe-V

Consists of titaniferous magnetite and ilmenite that occur in pods and lenses and as disseminated grains in
pyroxenite of the Tulameen layered mafic-ultramafic (Alaskan type) complex. Deposit primairly by magmatic
differentiation. Minor Pt reported. Report Ti content of magnetite of 1%. An additional 249 million tons of possible
and inferred ore is estimated. Deposit age interpreted as Early Jurassic.

Findlay, 1969a, b; B.C. Minfile, 1985, 1988; St. Louis and others, 1986; EMR Canada, 1989.

M10-31 Copper Mountain Cu Large. Production, resource, and
o0 Ingerbelie, etc.) reserves of 435 million tonnes grading
49°20N ( Au, Ag, PGE
o Copper Mountain (South) 9 0.44%Cu, 0.14 g/t Au.
120°32'W Porphyry Cu-Au

Consists of chalcopyrite and bornite that occur as disseminations and in stockworks in Late Triassic alkaline
intrusive rocks of the Copper Mountain Suite and similar aged volcanic and volcaniclastic rocks of the Nicola Group.
This and similar deposits in the Copper Mountain area occur along a northwest trend for over 4 km. Main orebodies
are the Copper Mountain, Pits 1-3, Ingerbelie East, Ingerbelle, Virginia and Alabama. Production, to 1994, of 108 Mt
of ore yielded 770,000t Cu and 21.8 t Au. Reserves are 127 million tonnes of 0.38% Cu, 0.16 g/t Au and 0.63 gt
Ag. Resources of 200 Mt at 0.4% Cu equivalent, are estimated. Deposit age interpreted as Early Jurassic.

Fahmi and others, 1976; B.C. Minfile, 1990; McMillan, 1991; P. Holbeck, Cordilleran Roundup, written commun., 1995.

M10-32 Hedley Camp (Nickel Plate, Au, Ag Medium. Reserves of 5.07 million

49°22'N Mascot, etc) Cu. Co, Zn tonnes grading 3.0 g/t Au, 2.5 g/t Ag,
o Guichon 0.1% Cu.

120°02'W Au skarn

Consists of pyrrhotite, arsenopyrite, pyrite, chalcopyrite and sphalerite with trace galena, native Bi, native Au,
electrum, tetrahedrite, native Cu, molybdenite and cobaltite. Hosted in calc-silicate skarn associated with contact
metamorphism of limestone of the eastern sedimentary facies of the Upper Triassic Nicola Group adjacent to the
Early Jurassic Hedley diorite and gabbro intrusives. Production (1904-1991) from 8.43 Mt ore was 62.68 t Au and
14.74 t Ag from Nickel Plate, Mascot, French, Goodhope and Canty. Deposit age interpreted as Early Jurassic.

B.C. Minfile, 1990; Ray and Webster, 1991; Ettlinger and others, 1992; Ray and others, 1993; Ray and Dawson, 1994.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
ll::gtg‘::‘:de Metallogenic Belt Minor Metals
Deposit T
Summary and References posit Type
M10-33 Mt.Sicker Area Cu, Zn, Ag Medium. Production and reserves of
T Lenora-Tyee, Twin J, Lara, 33.5 million tonnes grading 0.78% Cu,
48°52N ( Au, Pb, Ba
! Mount Sicker 20.23 g/t Ag, 1.25 g/t Au.
123°47'W Kuroko Zn-Pb-Cu massive
sulfide

Consists of massive pyrite, chalcopyrite, sphalerite, galena with barite hosted in felsic volcanic tuffs of the
MclLaughlin Ridge Formation (Sicker Group). Reserves and production for the Lenora-Tyee-Twin J deposit are
594,852 tonnes grading 2.46% Cu, 3.85% Zn, 0.37% Pb, 117.0 g/t Ag and 2.5 g/t Au. Reserves for the Lara deposit
are 529,000 tonnes grading 1.01% Cu, 5.87% Zn, 1.22% Pb, 100.1 g/t Ag and 4.73 g/t Au. Reserves for the Copper
Canyon deposit are 32.4 million tonnes grading 0.75% Cu, 8.57 g/t Ag and 1.17 gt Au. Deposit age interpreted as
Late Devonian.

EMR Canada, 1989; B.C. Minfile, 1890; Dawson and others, 1991; Hoy, 1991.

M10-34 Jordan River (Sunro) Cu, Ag, Au Medium. Production and reserves of

o ! o
48°27N Unassigned Mo f-gg/"‘t'tgg" 'é’;gﬂ/fi gradmg 1.24% Cu,
124°02'W Gabbroic Cu

Consists of calcopyrite, pyrrhotite, pyrite and minor molybdenite with trace pentlandite, native copper and cubanite.
Deposit hosted in shear zones within Eocene Metchosin Volcanics associated with and adjacent to gabbro dikes.
Minor ore minerals also occur in the gabbro dikes. Production between 1962 and 1974 was 1,329,034 tonnes with
processing of 2,262,651 g of Ag, 899,273 g of Au and 13,754,271 kg of copper. Reserves of 1.47 million tonnes
grading 1.43% Cu. Deposit age interpreted as Eocene.

Stevenson, 1950; B.C. Minfile, 1983, 1990.

M10-35 Hi-Mars (Lewis Lake) Cu, Mo Medium. E§timated 82 million tonnes
49°57'N Gambier Porphyry Cu-Mo 0.3% Cu, minor Mo.

124°21'W

Consists of chalcopyrite and molybdenite that occur as disseminations and fracture fillings in granodiorite of the
Coast Plutonic Complex. Companion silicificic and potassic alteration. Deposit age interpreted as Late Cretaceous.
BCDM GEM 1972, p.272; George Cross Newsletter no. 49, March 10, 1978.

M11-01 Ruddock Creek Zn, Pb, Ag Medium. Reserves of approximately 5.0

i H () O,
51°47'N Monashee F.Ba g\ghon tonnes grading 7.5% Zn, 2.5%
118°57'W Sedimentary exhalative Zn-Pb

Consists of three mineralized zones with banded sphalerite, pyrrhotite, galena, pyrite and minor chalcopyrite and local
barite and fluorite occur as discontinuous folded lenses and layers over a strike length of several kilometers. Hosted
in schist, calc-silicate gneiss, quartzite and marble of Late Proterozoic age. Deposit age interpreted as Late
Proterozoic.

Hoy, 1982a; B.C. Minfile, 1986, Dawson and others, 1991.

M11-02 Rexspar (Birch Island) U, F, Sr, REE, Th Medium. Reserves of 1.1 million tonnes
i () 0,

51°34'N Kootenay-Shuswap Felsic plutonic U-REE grading 1.55% U308, 30% CaF.

119°54'W

Consists of three zones of uranium-thorium-fluorite and one zone of fluorite. Zones occur in an alkalic volcanic
succession of probable Late Paleozoic age. Mineralization probably syngenetic with the host rocks and derived from
deuteric, volatile-rich fluids associated with the later stages of the alkalic plutonic-volcanic igneous activity.
Commercial grades of uranium mineralization are associated with fluorphlogopite-pyrite replacement of trachytic
alkali-feldspar porphyry. Fluorite reserves of 1.36 million tonnes of 30% CaF. Deposit age interpreted as
Mississippian.

Northern Miner, September 6, 1977; Preto, 1978; B.C. Minfile, 1985; R.T. Bell, written commun., 1992; Mining
Review, 1992,
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Summary and References

M11-03 Harper Creek Cu, Ag, Au Medium. Reserves of 96 million tonnes
51°31'N Kootenay-Shuswap Mo,Pb,Zn %’?g&g‘&” %Cu, 2.59/1 Ag, 0.04g/t Au,
119°49'W Cyprus massive sulfide

Consists of disseminated pyrite, pyrrhotite and chalcopyrite with minor molybdenite, galena, sphalerite, and
tetrahedrite that occur in tabular zones. Hosted in mafic metavolcanics and quartz-sericite phyliites of the Devonian
Eagle Bay Formation. Deposit is stratabound at a regional scale. Locally, mineralization crosses bedding and
schistosity. Skamn origin suggested (Schiarizza and Preto, 1987) with a relation to Devonian intrusive rocks, now
metamorphosed to orthogneiss. Deposit consists of two parts: (1) the East Zone with reserves of 42.5 million
tonnes grading 0.39% Cu, 2.4 g/t Ag, and 0.044 g/t Au; and (2) the West Zone with reserves of 53.5 million tonnes
grading 0.42% Cu, 2.6 g/t Ag and 0.047 g/t Au. Deposit age interpreted as Devonian(?).

B.C. Minfile, 1987, 1989, Preto and Schiarizza, 1985; Schiarizza and Preto, 1987; Mining Review, 1992.

M11-04 Cottonbelt Pb, Zn, Ag Medium. Reserves of 725,760 tonnes
51°27'N Monashee Cu. Mo grading 6% Pb, 5% Zn, 60 g/t Ag.

118°49'W Sedimentary exhalative Pb-Zn

Consists of coarse grained sphalerite, magnetite, galena and minor pyrrhotite and molybdenite in a dark green
calc-silicate assemblage of garnet, diopside, calcite, dolomite and quartz that occur parallel to bedding. Hosted in
calcareous metasedimentary rocks in layers up to 2 m thick and occurs intermittently over a strike iength of 5 km.
Deposit age interpreted as Late Proterozoic.

Hoy, 1982a; B.C. Minfile, 1987; Macintyre, 1991.

M11-05 Goldstream (Pat) Cu, Zn, Ag Medium. Reserves of 3.2 million tonnes
H O, 0,
51°38'N Kootenay-Shuswap Besshi massive sulfice grading 4.5% Cu, 3.1% Zn, 20 g/t Ag.
118°26'W
Consists of massive pyrrhotite, chalcopyrite and sphalerite often exhibiting gneissic texture with sub-rounded quartz,
phyliite and carbonate inclusions. Deposit occurs as a thin, conformable sheet (400 x 1500 x 1-3m thick) and as
several other horizons in sericite qquartzite and calcareous and chiloritic phyliite in the lower index Formation of the
Cambrian Lardeau Group. Host metavolcanic-phyllite unit consists of mafic tholeiitic volcanics, massive greenstone,
chloritic phyllite, ultramafic pods and dark calcareous to pelitic schist. 427,886 tonnes of ore were mined in 1983
and 1984 averaging 8.9 g/t Au, 4.43% Cu and 0.12% Zn. Production restarted in 1992. Reserves at the start of
1994 were 1 million tonnes grading 4.3% Cu, 2.9 % Zn, and 12 g/t Ag. Deposit age interpreted as Cambrian.

Hoy, 1979, 1991; B.C. Minfile, 1987.

M11-06 Rea Gold (Hilton) Ag, Pb, Zn, Au, Cu Medium. Reserves of 376,385°tonnes
H )

51°09'N Kootenay-Shuswap Kuroko Zn-Pb-Cu massive g’?g},"% 63/ éo:‘,gcs 2% P, 2:3% 21,

119°49'W sulfide ) e .

Consists of two massive sulfide (pyrite, arsenopyrite, sphalerite, galena, chalcopyrite, and tetrahedrite) and barite
lenses. Hosted in a succession of Upper Devonian to Lower Carboniferous mafic to intermediate volcanic and
volcaniclastic rocks with minor associated chert and phyllite (Eagle Bay Formation). Gold occurs in the massive
sulfides and in barite and in informally-named “footwall" stockwork zone. Deposit age interpreted as Devonian and
Carboniferous.

Hoy and Goutier, 1986, B.C. Minfile, 1987; Hoy, 1991.

M11-07 Homestake (Squaam Bay) Ag, Pb, Zn, Ay, Cu, Ba Medium. Reserves of 919.42(1 tonnes
I 0,

51°07'N Kootenay-Shuswap Kuroko Zn-Pb-Cu massive grgglzgci%gfl Ag. 2.5% Pb, 4% Zn,

119°50'W sulfide ’ '

Consists of two tabular sulfide-barite horizons that occur in intensely quartz-sericite-pyrite altered sericite schist
derived from felsic (tuffaceous units of andesite, dacite and rhyolite) of the Devonian Eagle Bay Formation. Sulfides
include tetrahedrite, galena, sphalerite, pyrite and chalcopyrite. Deposit overiain by intermediate to felsic volcanics of
Eagle Bay Formation. Rea Gold volcanogenic deposit occurs in same unit about 4 km to northwest. Reserves
include 275,500 tonnes grading 36.7% Ba. Deposit age interpreted as Late Devonian.

Hoy and Goutier, 1986; B.C. Minfile, 1989; Dawson and others, 1991; Hoy, 1991.
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M11-08 Mount Copeland Mo Medioum. Reserves of 180,000 grading
51°08'N Monashee Pb, Zn, Cu :ogﬁ e/; hgﬂl?a%izngng%?/f:ﬁcggg.d 171,145
118°28'W Porphyry Mo

Consists of molybdenite, pyrite, pyrrhotite, bornite, chalcopyrite and galena that occur along the northem boundary of
a large mass of nepheline syenite gneiss flanking the southern boundary of the Frenchman's Cap Dome, one of
several gneissic domes flanking the eastern margin of the Shuswap Metamorphic Complex. Deposit hosted in
irregular lenses of aplite and pegmatitic syenite. U-Pb zircon isotopic age of 773 Ma. Deposit age interpreted as
Late Proterozoic.

McMillan, 1973; Okulitch and others, 1981; B.C. Minfile, 1986.

M11-09 River Jordan (King Fissure) Pb, Zn, Ag Medium. Reserves of 2.6 million tonnes

onR' ading 5.1% Pb, 5.6% Zn, 35 g/t Ag.
51°08'N Monashee Sedimentary exhalative Zn-Pb I o9 % Pb, 5.6% Zn, 35 g/t Ag
118°25'W

Consists of stratabound layers and lenses (1 to 6-m thick) of fine grained sphalerite and pyrrhotite with eye-shaped
lenses of watery grey quartz and scattered grains of pyrite and galena. Deposit hosted in Late Proterozoic,
amphibolite-grade calc-silicate gneiss, quartzite and marble of the Monashee metamorphic complex. Deposit age
interpreted as Late Proterozoic.

Hoy, 1982a; B.C. Minfile, 1985; Macintyre, 1991.

M11-10 Mastadon (J&L) Zn, Pb, Au, Ag Medium. Production and reserves of

oqg . . 12.27 million tonnes grading 4.9% Zn,
5: 815 NW Kootenay (S7e)d|mentary exhalative Pb-Zn 5 50, Pb, 62 g/t Ag, 7.83 gt Au.
118°07" !

Consists of pyrite, arsenopyrite, sphalerite, galena and sulfosalts that occur in bands, lenses and stringers from 0.1
to 12 meters wide. Hanging wall part of deposit consists of disseminated sphalerite, galena and pyrite; footwall part
of deposit consists of massive arsenopyrite, sphalerite and pyrite. Ore minerals are concentrated along the contact
between phyllite and limestone. Gold is refractory and associated with arsenopyrite. Deposit hosted in Lower
Cambrian Hamill Formation quartzite and Badshot Formation limestones with limestone forming the footwall for
deposit. Deposit origin is poorly understood. Deposit age interpreted as Early Cambrian.

Cordilleran Geology and Exploration Roundup, 1990; Mining Review, 1992.

M11-11 Monarch (Kicking Horse) Zn, Pb, Ag g;dg:org Productiog and rg;erv:; of
ong! . . 0, tonnes grading 5.63% Pb,
?:;Z:W Cathedral Southeast Missouri Pb-2n  ggse; 7n, 31 gt Ag.

Consists of argentiferous galena, sphalerite and pyrite that occur in vertical,north-south-striking fissures along the
east limb of an anticline. Hosted in partially brecciated and dolomitized limestone of Middle Cambrian Cathedral
Formation. Mineralization extends along a strike length of over 1370 meters. Deposit age interpreted as Middle
Cambrian.

Hedley, 1950; Hoy, 1982a; B.C. Minfile, 1985.

M11-12 Parson Ba Medium. Production of 75,000 tonnes
51°01'N Southern Rocky Mountain Ba vein (1957 to 1988). Grade not available.
116°39'W

Consists of barite that occurs in two parallel fissure veins approximately 100 meters apart. Deposit occurs in
quartzite underlain by shale and dolomite of the Lower Cambrian St. Piran and Lake Louise Formations. Veins are
exposed over a strike length of over 60 meters and have a maximum thickness of 10 meters. Deposit was initially
mined in an open pit, but has been developed underground since 1957. Deposit age interpreted as Early Cambrian.

B.C. Minfile, 1985, 1991; Leitch, 1991.
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M11-13 Trout Lake Mo Medium. Reserves of 50 million tonnes
50°38'N Bayonne W, Cuy, Pb, Zn grading 0.23% MoS2.

117°36'W Porphyry Mo

Consists of molybdenite and pyrite in quartz veins; in addition, pyrrhotite, scheelite, chalcopyrite and quartz and
lesser galena, sphalerite and tetrahedrite occur in peripheral skarns. Deposit hosted mainly in limestone, schist and
quartzite of the Lower Paleozoic Lardeau Group. Minor part of deposit occurs as disseminations in altered
granodiorite that is interpreted as equivalent to Jurassic to Cretaceous Kuskanax Batholith located nearby to the
west and southwest. Deposit interpreted as Jurassic to Cretaceous.

Boyle and Leitch, 1982; B.C. Minfile, 1985.

M11-14 Brisco Area Ba, Mg Medium. Production of 140,323

- i ©,
50°50'N Southemn Rocky Mountain Ba vein and breccia (1947-73) grading 98.25% BaSO4.
116°20'W
Consists of barite that occurs as a north-striking breccia zone in dolomite of the Lower Paleozoic Beaverfoot-Brisco
Formation. Deposit occurs on the east limb of a northwest-trending syncline cut by numerous faults of varying size.
Barite also occurs locally in the Proterozoic Mount Nelson Formation as narrow veins. Deposit age interpreted as
Ordovician.

British Columbia Ministry of Mines, Annual Repont, 1964; Reesor, 1973; B.C. Minfile, 1985.

M11-15 Big Ledge (Pingston Creek) Zn, Pb Medium. Reserves of 6.5 million tonnes
onQ' , . grading 4% Zn.

50°29'N Monashee Sedimentary exhalative Zn-Pb

118°03'W

Consists of sphalerite, pyrrhotite galena and pyrite in lenses. Hosted in a dark, pyrrhotite and pyrite-rich, graphitic,
calcareous schist that occurs along strike for approximately 10 km. Schist part of paragneiss that is interpreted to
be the amphibolite-grade metamorphic equivalent of the Late Proterozoic Windermere Group. Deposit age
interpreted as Late Proterozoic.

Hoy, 1982a; B.C. Minfile, 1985.

M11-16 Mount Brussilof (Baymag) Magnesite Large. Reserves of 40.7 million tonnes
50°47'N Southern Rocky Mountain Stratabound Mg grading 92.4% to 95% MgO.

115°41'W

Consists of magnesite replacements of Middle Cambrian carbonate rocks of the Cathedral Formation. Replacements
form an irregular lens approximately 790 x 500 x 120 m. Deposit age interpreted as Middle Cambrian.

Grant, 1987; B.C. Minfile, 1991; Simand! and Hancock, 1991.

M11-17 Duncan Lake Area Pb, Zn Medium. Reserves of 2.76 million

. tonnes grading 3.3% Pb, 3.1% Zn.
50°22'N Kootenay Sedimentary exhalative Zn-Pb grading &.3% °
116°57'W

Consists of galena, sphalerite and pyrite with minor pyrrhotite that occur in at least eight zones as bands, lenses and
veins located preferentially in hinges of folds. Hosted in dolomites of the Lower Cambrian Badshot Formation.
Reserves are for the Duncan #6 ore zone. Deposit age interpreted as Early Cambrian.

Hoy, 1982a; B.C. Minfile, 1985.

M11-18 Windermere Creek Gypsum Medium. Production and reserves of
ong" Western Gypsum 10.8 million tonnes gradi -93%
50°29'N {Western Gypsum) Strataform gypsum 108 gzu io grading 83-93%

115°52'W Southern Rocky Mountain

Consists of gypsum and anhydrite that occur along the basal contact of the Devonian Burnais Formation composed
of carbonate rocks. Production of 6.8 million tonnes are for four open-pit operations, the Windermere 1 to 4 pits,
between 1947 and 1991. Reserves of 4 million tonnes grading 80% CaSO04 are quoted for the Elkhorn zone that
occurs about 400 meters south of the Windermere zone. Deposit age interpreted as Devonian.

B.C. Minfile, 1986, 1991; BCGS, 1991.
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M11-19 Kootenay River Gypsum Gypsum Medium. Size not available. Grades of
ona’ : more than 80% BaSO,.
50°34'N Southemn ROCky Mountain Strataform gypsum
115°16W

Consists of gypsum that occurs along the basal contact of the Devonian Bernais Formation composed of carbonate
rocks. Deposit age interpreted as Devonian.

B.C. Minfile, 1991,

M11-20 Millie Mack Au, Ag Medium. Reserves of 18.1 million
50°03'N Nelson Pb, Zn tonnes grading 2.06 g/t Au, 68.6 g/t Ag.
117°43'W Au-Ag polymetallic vein

Consists of galena, tetrahedrite and sphalerite with minor arsenopyrite and native gold that occur in broken quartz
veins hosted in graphitic slate and andesite of the Lower Jurassic Slocan Group of the Quesnellia terrane.
Porphyritic intrusive rocks occur nearby. Deposit age interpreted as Eocene.

Western Miner, no. 11, p. 38, 1964; B.C. Minfile, 1985; Mining Review, 1990.

M11-21 Silverton District (Sandon, Ag, Pb, Zn Medium. Produced approximately 3.5

49°56'N Silver Ridge) cd million tonnes grading 500 g/t Ag, 6%
' Nelson Pb (approximately).

17°18'W Ag polymetallic vein

Consists mainly of sphalerite and galena disseminations and rare masses that occur in quartz veins within quartzites
and argillites north of the contact of the Jurassic Nelson Batholith, and also within granitic rocks of the batholith
south of the contact. Recent isotopic studies suggests an Eocene age for mineralized quartz veins in the district
(Beaudoin and others, 1992). District includes numerous small operations, including those in and around Sandon
and Silverton. District produced more than 1,800 tonnes of Ag between the 1890's and present. Deposit age
interpreted as Eocene(?).

Goldsmith and Sinclair, 1983; B.C. Minfile, 1985; Beaudoin and others, 1992.

M11-22 Ainsworth District Zn, Pb, Ag Medium. Produced 698,751 tonnes

043" ing 7.9% Pb, 253.2 g/t Ag.
49°43N Nelson Ag polymetallic vein grading 7.9% g/t Ag
116°55'W

Consists of sphalerite and galena with lesser tetrahedrite that occur in quartz veins hosted by metasedimentary
rocks of the Milford (Carboniferous), Kaslo (Triassic) and Slocan (Jurassic) Groups. Recent isotopic studies suggest
an Eocene age for quartz vein mineralization in the Ainsworth and Slocan areas (Kootenay Range). Coordinates are
based on one of 75 occurrences listed for the Ainsworth camp. Deposit age interpreted as Eocene(?).

Goldsmith and Sinclair, 1983; B.C. Minfile, 1985; Beaudoin and others, 1992.

M11-23 Riondel (Blue Bell) Zn, Pb, Ag Medium. Produced 4.82 million tonnes

AR and reserves of 0.35 million tonnes
49°46'N Nelson Cu, Cd, Au grading 6.3% Zn, 5.2% Pb, 45 g/t Ag.
116°52'W Zn-Pb-Ag skarn and manto

Consists of sphalerite, galena, pyrrhotite, pyrite, arsenopyrite, chaicopyrite and knebelite that occur in replacement
bodies and in veins controlied by bedding, fractures and open anticlinal culminations. Hosted in limestone of the
Paleozoic Lardeau Series near Mesozoic intrusive rocks of the Fry Creek Batholith. Recently published isotopic
studies suggests an Eocene age for mineralization in the district which includes the Riondel deposit. Deposit age
interpreted as Eocene(?).

B.C. Minfile, 1985, 1988; Hoy, 1980, 1982a; Nelson, 1991; Beaudoin and others, 1992.
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M11-24 Mineral King Zn, Pb, Ag Medium. Produced 2.1 million tonnes
50°20'N Bayonne Cu, Cd, Ba gr:dmg 4.12% Zn, 1.70% Pb, 24.8 g/t
116°25'W Zn-Pb skarn and manto

Consists of sphalerite, galena and pyrite with bournonite (PbCuSbS3) and rare meneghinite that occur in steeply
dipping pipes or along steeply dipping shears associated with a synclinal wedge between two faults. Hosted in Middle
Proterozoic Mount Nelson Formation composed of dolomite and dolomitic quartzite. Deposit mined between 1928
and 1974. Current reserves of 72,576 tonnes grading 34.3 g/t Ag, 2.5% Pb and 4.5% Zn. Deposit age interpreted as
mid-Cretaceous.

Fyles, 1960; Hoy, 1982a; B.C. Minfile, 1985, 1991; Dawson and others, 1991.

M11-25 Lussier River (United Gypsum Medium. Estimated 7 milion tonnes
omns Gypsum ding 100% .

50°03'N ypsum) . Strataform gypsum grading 100% gypsum

115°31'W Southern Rocky Mountain

Consists of gypsum that occurs as evaporite beds underlying carbonate rocks of the Devonian Burnais Formation.
Minor sulphur occurs locally. Selenite occurs in fractures and faults. Deposit age interpreted as Devonian.

B.C. Minfile, 1991.

M11-26 Lassie Lake Area (Blizzard) U Medium. Risc.’%rves of 2.1U million tonnes

ongp taini to di
49°38'N Nelson Paleoplacer U gfgg-,ao'/:ﬂgo& 0 tonnes U) grading
118°55'W

Consists of autunite and saleeite that occur in paleostream channels in Paleogene continental sedimentary rocks or
basins that overly quartz monzonite of Cretaceous Valhalla Pluton. Uranium minerals occur in oxidized facies of
coarse-grained fluvial sedimentary rocks and in disseminated organic material in reduced, fine-grained sedimentary
rocks. Deposit age interpreted as Eocene.

Sawyer and others, 1981; B.C. Minfile, 1985.

M11-27 Carmi Moly Mo, Cu Medium. Reserves of 44.5 million
1 O,
49°31'N Nelson UF tonnes grading 0.13% Mo.

119°10'W Porphyry Mo

Consists of molybdenite and chalcopyrite that are disseminated in brecciated Lower Jurassic granodiorite that has
been intruded by Eocene quartz monzonite porphyry (with a 50 Ma isotopic age) that also contains part of deposit.
Deposit occurs within a 2-km diameter annular-shaped pyritic zone. Deposit age interpreted as Eocene.

B.C. Minfile, 1985; Dawson and others, 1991.

M14-28 Highland Bell (Beaverdell) Ag, Pb, Zn Mggium,gng’;oduged 9:36%44 t:nnesmo/
. (1901-1 grading g/t Ag, 1.14%

49°26'N Nelson Au, Cu, Cd Pb, 1.37% 2Zn.

119°03'W Ag polymetallic vein

Consists of sphalerite, pyrite, galena, arsenopyrite, chalcopyrite and minor pyrargarite in quartz-calcite veins that
occur along a northeast-trending, 3 km by 800 meter belt on the west slope of Mt. Wallace. Majority of production
(1166 tonnes of Ag) from a Upper and Lower Lass vein system that occurs in granodiorite of the Jurassic West
Kettle Batholith and adjacent turbidite rocks and pyroclastics of the Permian Wallace Formation. Heat source for
the mineralized veins interpreted as quartz monzonite of the Eocene Beaverdell Stock with a 50 Ma isotopic age.
Deposit age interpreted as Eocene.

Watson and others, 1982; B.C. Mintile, 1985, 1989.
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M11.29 Sullivan (Kimberley) Pb, Zn, Ag Large (world class). Production and

047" reserves of 162 million tonnes grading
49%43N Purcell Cd, Sn 6.6% Pb, 5.7% Zn, Ag 68 g/t
116°00W Southeast Missouri Pb-Zn

Consists of a laminated sulfide assemblage of galena, sphalerite and pyrite that has undergone metamorphic
recrystallization and tectonically induced mechanical and chemical remobilization. Deposit located near a
north-trending rift axis at an intersection with the east-west-trending, proto-Kimberley fault. Sulfide deposition initially
predated the Mine Sill, and was accompanied by extensive boron (tourmaline) alteration of marine sedimentary origin.
Ongoing hydrothermal activity from marine brines generated successive chlorite-pyrrhotite-muscovite and
albite-chlorite-pyrite-sericite-caicite assemblages in ore zone and hanging wall and footwall, all coincident with gabbro
dikes and sills. Deposit hosted conformably within folded Middle Proterozoic turbidites of the Lower Aldridge
formation of the Purcell Supergroup. Turbidites fill an intracontinental extensional rift marine basin and are
intercalated with tholeiitic Moyie Sills 1467+3 Ma (zircon U/Pb) old. Deposit age interpreted as Middle Proterozoic.

Leitch and Tumner, 1991, 1992; J. Lydon and Sullivan Team, Cordilleran Geology and Exploration Roundup,
Vancouver, p. 6-7, 1995.

M11-30 Marysville Magnesite Large (estimated). Tonnage not
49°36'N Southern Rocky Mountain Strataform magnesite available. Grade of 40 to 45% MgO.
115°58'W

Consists of conformable, interbedded magnesite that is hosted within quantzites of the upper 100 m of the Lower

Cambrian Cranbrook Formation Thickest bed ranges up to approximately 15 meters thick, exposed over strike length
of 5.5 km. Deposit age interpreted as Early Cambrian.

B.C. Minfile, 1986, 1991; Grant, 1987.

M11-31 Phoenix-Greenwood District  Cu, Au, Ag, Fe Medium. Production and reserves of
N 0,
118°36'W

Consists of chalcopyrite, pyrite, pyrrhotite, magnetite plus minor sphalerite and galena that occur in a garnet-rich
calc-silicate skarn assemblage of andradite, clinozoisite, diopside and quartz. Skarn hosted by Triassic carbonate,
clastic, and volcanic rocks of Quesnellia terrane in proximity to contacts with Middle Jurassic and mid-Cretaceous
granitoid intrusive rocks. Production figures are for 1893 to 1985, and include 270,000 tonnes Cu, 36 tonnes Au,
and 117 tonnes Ag. Deposit age interpreted as Middle Jurassic to Early Cretaceous.

B.C. Minfite, 1985; Church, 1986; Schroeter and Lane, 1991.

M11-32 Castle Mountain (Mastadon, Ni, Cr Large. Inferred resource of 354.7

o . o M
49°01'N I:ljabzl)_ o Podiform Cr-Ni million tonnes grading 0.24% Ni.
118°10W nassig

Consists of lenses and disseminations of chromite in an intensely serpentinized Cretaceous dunite dike that
intrudes andesite and latite of the Early Jurassic Rossland Group. Deposit occurs about 400 meters from the
intrusive contact with gneissic biotite granite of the Nelson Batholith. A large body of low-grade nickel mineralization
occurs at some depth below the surface within serpentinized rock. Ni minerals include nickeliterous magnetite, fine
grained millerite and pentlandite. Deposit age interpreted as Cretaceous.

BCGS, 1979; B.C. Minfile, 1983.

M11-33 Red Mountain Moly (Coxey. Mo Medium. Production and reserves of

49°05'N :ovehy, Nevada) Au, Cu, W, Bi, Ag ;A?S 2mdhon tonnes grading 0.20%
ayonne .

117°50W y Mo skarn

Consists of molybdenite, pyrrhotite, chalcopyrite, arsenopyrite, scheelite, pyrite, magnetite, bismuthinite, galena and
sphalerite that occur in veins, disseminations and shears within skarn and hornfelsed siltstone and breccia of the
Pennsylvanian to Permian Mount Roberts Formation adjacent to contacts with Jurassic Trail Pluton.
Pyroxene-epidote-biotite skarn with minor gamet hosts a coarse-grained assemblage of molybdenite, lesser pyrite
and sporadic scheelite adjacent to porphyritic quartz diorite sills and dikes related to the Trail Pluton. Reserves in
1985 were 245,000 tonnes grading 0.22% Mo. Deposit age interpreted as Jurassic.

B.C. Minfile, 1991, Ray and Webster, 1991.
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M11-34 Rossland (Le Roi, War Au, Ag Medium. Produced 7.62 million tonnes
49°05'N Eagle) Cu grading 15.2 g/t Au, 19 g/t Ag.
117°49'W Rossland Au-Ag polymetallic vein

Gold deposits are divided into three types, North belt, Main veins and South belt. Most production (>80%) from the
Rossland Camp was from the Le Roi, Center Star, Nickel Plate, War Eagle and Josie ore bodies that occur in the
central portion of the Rossland Camp in the Main vein system (98% of Rossland Camp production). Main vein
consists of pyrrhotite and chalcopyrite in a gangue of quantz and calcite, 1% Cu (avg) in ore. Main vein system
consists of a series ol en echelon veins that dip steeply north and strike of 070° between two large north-trending
lamprophyre dikes. Structural control of veins is inferred by growth faults that were active during deposition of
Rossland Group. Total production from Rossland Camp between 1894 and 1941 was 84 tonnes of gold and 105
tonnes of silver. Deposits of the Rossland Camp are hosted preferentially in mafic volcanics of the Elise Formation
of the Early Jurassic Rossland Group. Deposit age interpreted as Jurassic.

Dawson and others, 1991; B.C. Minfile, 1991; Schroeter and Lane, 1991; Hoy and Dunne, 1992.

M11-35 Ymir-Erie Creek (Yankee Au, Ag Med@um. Produced 713,461 tonnes

49°18'N (:rl) - Pb, Zn grading 12.4 g/t Au, 62.12 g/t Ag.
0qqr osslan )

n7ren'w Au-Ag polymetallic vein

Consists of pyrite, galena, sphalerite and native gold, in a gangue of quartz, calcite and siderite. Deposits occur
along northeast-trending, northwest-dipping shear zones in folded metasedimentary rocks of the Triassic Ymir and
lower Jurassic Rossland Groups. Deposits occur near contacts with Jurassic Neison intrusive rocks. Deposit age
interpreted as Jurassic.

Hoy and Andrew, 1988; Little, 1960; B.C. Minfile, 1991; Schroeter and Lane, 1991.

M11-36 H.B. (Zincton) Zn, Pb, Ag Medium. Produced 6.7 milion tonnes
H o, ()

49°09'N Kootenay Cd, Au grgadmg 3.91% Zn, 0.74% Pb, 4.42 gt

N712w Sedimentary exhalative Pb-Zn

Consists of pyrite and sphalerite that occur in narrow bands, irregular lenses or disseminations in dolomite of the
Lower Cambrian Reeves Formation. Local cross-zones contain fine-grained massive sulfides that commonly occur
as matrix in a coarse breccia. Breccia zones are related to thrust faults and are interpreted as secondary
structures. Much of the dolomite in the West orebody is altered to talc. Deposit age interpreted as Early Cambrian.

Fyles, 1970; Sangster, 1986; B.C. Minfile, 1991; Macintyre, 1991; Hoy, 1982b.

M11-37 Sheep Creek Area Au, Ag, Pb, Zn Medium. Production and reserves of

49°08'N (Kootenay Belle, etc.) Cu W 1.8 million tonnes grading 15 g/t Au, 6
o Rossland ’ g/t Ag (approximately).

117°08'W Au-Ag polymetallic vein

Consists of pyrite, sphalerite, galena, chalcopyrite and galena that occur in quartz veins within quartzite, argillite, and
argillaceous quartzite of the Nevada and Nugget members of the Quartzite Range Formation. Veins controlled by
northeast-trending faults that are particularly productive where they cross the axes of two north-trending anticlines.
Deposit age interpreted as Jurassic(?).

B.C. Minfile, 1991; Panteleyev, 1991; Schroeter and Lane, 1991.

M11-38 Emerald-Invincible W. Mo Medium. Produced 1.4 million tonnes
H )

49°06'N Bayonne W skarn grading 1.3% WO3.

117°14'W

Consists of scheelite, wolframite, molybdenite, pyrrhotite, pyrite and chalcopyrite that generally occur as
disseminations, but locally occur as massive with pyrite and pyrrhotite. Deposit hoste in Lower Cambrian Laib
Formation along the contact of the Reeves Member Limestone with the Emerald Member argillite, as well as along
the contact of the limestone with Cretaceous Emerald and Dodger Stocks. Gamet, diopside, tourmaline, powellite,
calcite, biotite, K-feldspar and sericite alteration is predominant; kaolinite, tremolite and silica alteration also
reported. Production figures are approximate, but 7,416 tonnes of concentrate from the Emerald Tungsten, Feeney
and Dodger workings have been reported and grade 0.5% to 1.5%. Deposit age is mid-Cretaceous.

Mulligan, 1984; B.C. Minfile, 1991; Ray and Webster, 1991.
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M11-39 Jersey Zn, Pb, Ag Medium. Produced 7.7 million tonnes

49°06'N Kootenay Cd gl'ading 3.49% Zn, 1.65% Pb, 3.08 g/t
Ag.

117°13'W Sedimentary exhalative Pb-Zn

Consists of fine grained sphalerite and galena with pyrite, pyrrhotite and minor arsenopyrite in five ore bands ranging
from 0.30 to 9 meters thick. Sulfides occur more abundantly in fold troughs relative to fold crests. Cadmium is
associated with sphalerite, silver with galena. Classified as carbonate-hosted sedimentary exhalative deposits of
Kootenay Arc type that are hosted within the folded Reeves Member dolomites of the Lower Cambrian Laib
Formation. Alternate skamn genesis of some deposits is proposed. Deposit age interpreted as Early Cambrian.

Fyles, 1970; Hoy, 1982a; Sangster, 1986; Macintyre, 1991; Dawson, 1995,

M11-40 Reeves-MacDonald Zn, Pb, Ag Medium. Produced 5.9 million tonnes
H () O,
49°02'N (Reemac) Cd, Cu, Ga, Ge gradmg 3.48% Zn, 1.38% Pb, 3.39 g/t
oman Kootenay . ) 9.
117°21'W Southeast Missouri Pb-Zn

Consists of banded honey-colored sphalerite, pyrite and galena, and locally contorted and brecciated, that occur as
sratabound massive sulfides on limb of an anticlinal fold in dolomitized limestone of the Lower Cambrian Laib
Formation. Past producer from 1912 to 1978. Reserves in 1978 of 36,287 tonnes of 0.1% Pb. Deposit age
interpreted as Early Cambrian.

Fyles and Hewlett, 1959; Hoy, 1982b; Sangster, 1986; B.C. Minfile, 1991;

M11-41 Moyie (St. Eugene) Pb, Ag Medium. Produced 1.5 million tonnes

oq grading 7.74% Pb. Reserves grading
49717'N Purcell Zn, Au 125.1g/t Ag, 0.05 g/t Au, 1% Zn.
115°50'W Ag polymetaliic vein

Consists og galena, sphalerite, pyrite, pyrrhotite and magnetite in quartz veins that are hosted by turbidites of the
Middle Proterozoic Middle Aldridge Formation. Sulfides occur along an east-west striking fracture zone that dips 70
degrees south. Fracture zone crosses axial plane of a large, regional-scale, northeast-plunging anticline. Production
occurred between 1899 and 1929. Deposit age interpereted as Middle Proterozoic.

Mathews, 1944; B.C. Minfile, 1983, 1986; Schroeter and Lane, 1991.

M11-42 Vine Pb, Zn, Ag, Au Medium. Reserves of 1.37 million

0n4° . tonnes grading 4.65% Pb, 2.39% Zn, 50
49°24 NW Purcell Ag-Au polymetallic vein gt Ag, 19 .8 g/t%u. ’ ’
115°49"

Consists of a steeply dipping. pyrrhotite-rich polymetallic Ag-Au vein that occurs along a fault in siltstone and wacke
of the lower and middle Aldridge formation. Vein is mineralized over at least 1 km of strike and to a depth of 800 m.
A Moyie gabbro dike closely follows the fault-vein structure. Deposit minerals are pyrrhotite, sphalerite and galena
that are intergrown in a quantz-caicite gangue. Alteration minerals that occur in and adjacent to the vein are sericite,
calcite, chlorite, quartz and minor albite. Vein and gabbro dike occupy the same stratigraphic interval as the nearby
Sullivan deposit. Deposit age itnerpreted as Middle Proterozoic.

Hoy and Pighin, 1995.

M52-01 Khingan Sn Medium. Average content of 0.6-0.7%
48°59'N Khingan Sn greisen Sn. Mined since 1960's.
131°15'E

Deposit consists of over 15 ore zones that range from 10 to 50 m across and 100 to 400 to 500 m depth that occur
in an symmetrical breccia zone about 250-300 m across. Breccia zone is traced to depths of over 1200 m. At the
upper levels of the deposit, the breccia is replaced by chlorite, and at the depths of 700 to 800 m, the breccia is
replaced by quartz-muscovite (sericite)-topaz greisen. Ore assemblage is quartz-fluorite-cassiterite. Arsenopyrite,
marcasite, loellingite, chalcopyrite, and bismuth minerals are subordinate. Deposit is of hypabyssal origin and occurs
in a pipe-shaped ore bodies of hydrothermal explosion breccia that cut a sequence of felsic volcanic rocks. The
deposit is interpreted as related to subalkaline potassium granite with K-Ar isotopic ages of 80-90 Ma.

Ognyanov, 1986.
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M52-02 Dzhalinda Sn Small. Contains up to 30% Sn and up to
49°09'N Khingan in 0.5% In.

131°25'E Rhyolite-hosted Sn

Consists of irregular ore pods that are emplaced in rhyolite that is intensely altered to beresite (quartz, sericite, and
pyrite). Deposit is located over a vertical interval of 10 to 20 m, in a volcanic vent and in the immediately adjacent
thyolite cover. Volume of deposit less than 100-150 m®. Sn occurs in cassiterite (wood tin) and associated with
quartz, along with minor pyrite and arsenopyrite. In occurs in dzhalindite that forms intergrowths in wood tin. Deposit
is genetically related to the volcanic rocks with K-Ar isotopic ages of 90-95 Ma old.

Ognyanov, 1986.

M52-03 Verkhnebidzhanskoe Sn Small. Average grade of 0.3-2.0% Sn.
48°37'N Khingan Sn quartz vein
131°30E

Consists of metasomatic quartz-sulfide lenses that range from 50 to 80 m length along strike, and extend up to 70
m downdip with a maximum thickness of 10 to 12 m. The deposit extends for about 1,300 m. Predominante
late-stage ore minerals are mainly sulfosalts (boulangerite, jamesonite). Subordinate, earlier-stage ore-minerals are
quartz, cassiterite, and arsenopyrite. Alteration minerals include taic, caicite, siderite, and dolomite. Both the
sedimentary and volcanic rocks are extremely rich in Sn (up to 10 clarkes). A Late Cretaceous rhyolite porphyry
stock, that contains geochemically anomalous Sn (about 0.005%), is interpreted as the source for the vein Sn that
formed during hydrothermal alteration. Deposit hosted in Late Proterozoic dolomite adjacent to a rhyolite porphyry
stock, and occurs at a tectonic contact of the dolomite with Late Proterozoic schist.

Ognyanov, 1986.

M52-04 Yuzhno-Khingan Fe Medium
48°39'N South Khingan ironstone
131°53'E

Consists of several stratiform iron deposits that occur in the lower portion of the Early Cambrian Khingan series
composed of interbedded cherty, carbonaceous, and micaceous shale, siltstone, dolomite sandstone, limestone,
ferruginous quartzite, manganese ore, sedimentary breccia, and conglomerate. Braunite-haussmanite-rhodochrosite
ore occurs in beds 2 to 9 m thick in the lower part of the series. Fe- and Mn-bearing beds occur in the middie part of
the Khingan series and consists of magnetite, hematite, and magnetite-hematite quartzites that are interlayered
with chlorite-dolomite breccia, Quartzites occur in beds from 18 to 26 m thick that are overlain by dolomite that is
overlain in turn by shale, limestone, and dolomite. Deposit is of exhalative-sedimentary origin.

V.A. Yarmolyuk and A.P. Glushkov, written commun., 1966.

M53-01 Ippatinskoe Sn Small. Average grade of 0.31% Sn and
o X g

51°30'N Badzhal-Ezop Sn quartz vein 0.19% WO, in 6 largest veins.

133°55'E

Consists of veins and selvages in the northern part of a large granitic body. 65 known veins range in thickness from
2cmto 2 m, with strike lengths up to 290 m, and are prospected to a depth of 100 m. Veins occurin a
north-south-trending zone that is 3,000 m long and up to 300 m wide. Deposit contains minor Cu, Ph, Sb, Pb, and
Au. Ore minerals are cassiterite, wolframite, arsenopyrite, along with rare chalcopyrite, pyrite, scheelite, sphalerite,
and molybdenite; and very rare bismuthinite and beryl. Gangue minerals are quartz, muscovite, feldspar, fluorite, and
rare tourmaline. Deposit is related to fine-grained leucogranite, with K-Ar isotopic age of 75 to 90 Ma.

Ognyanov, 1986.
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M53-02 Pravourmiiskoe Sn Medium. Average grade of 0.1-5 % Sn,
O, 0,

134°15°E Sn greisen

Consists of disseminations and in veins that occur in a linear area over 1500 m long, 5 to 25 m thick, and extends
several hundred m down dip. In addition to Sn, W, and Cu; Bi, Pb, and Sb are present. Earler ore assemblage, of
quartz-topaz-cassiterite with fluorite, followed by quartz-arsenopyrite-chalcopyrite, and quartz-tourmaline with
cassiterite and stibnite. Gangue composed of quartz-siderophylite (zwitters) with quartz-topaz greisen. Deposit
hosted in Late Cretaceous felsic volcanic rocks that overlie the large, shallow, granite and leucogranite of
Verkhneurmiisky batholith. Deposit occurs along an east-west-trending thrust fault with small offset. Deposit is
genetically related to Verkhneurmiisky granite and eucogranite complex with K-Ar isotooic ages of 75 to 85 Ma.

Ognyanov, 1986.

M53-03 Loshadinayagriva (Main) Sn Small. Average grade of 0.3to0 1.5%
o,

50°33'N Badzhal-Ezop w Sn, and up to 0.1% WO, .

135°14°E Sn quartz vein

Consists of quartz-albite-muscovite hydrothermally altered rocks, with ore minerals in both quartz-tourmaline lenses
and quartz. Ore assemblages are: (1) cassiterite-quartz with wolframite and arsenopyrite; and (2) quartz-sulfide
{galena-sphalerite-chalcopyrite, stannite, and stibnite). Sulfides are very minor. Deposit occurs in steeply-dipping
north-south zone along a left-lateral strike-slip fault and associated tensional fractures. Zones are 920 m long, vary
from 1 to 2 to 10 to 12 m thick along the main fault, and extend from 480 and 600 m along tensional fractures.
Deposit contains Sn, Cu, Pb, Zn, and Sb (a few tenths of a percent), and W. Deposit related to a 75 to 85 Ma (K/Ar)
diorite-granodiorite-monzonitic complex.

Ognyanov, 1986.

M53-04 Solnechnoe Sn Medium. Average grade of 0.56% Sn,

AR 0.05% W, and 0.1% Cu. Mined since
50°48N Badzhal-Ezop W. Cu 1960's(?). Mostly exhausted.
136°16'E Sn quartz vein

Consists of highly altered quartz-tourmaline veins with numerous apophyses is related to a long north-south,
left-lateral, strike-slip fault. Deposit varies from 0.5 to 15 m thick, 800 m long, and extends to the depth more than
500 m below the surface. Five vertically-zoned mineral assemblages are distinguished, from bottom to top: (1)
quartz-tourmaline; (2) quartz-arsenopyrite-cassiterite with wolframite, bismuthinite, and scheelite; (3) quartz-sulfide
{pyrrhotite, chalcopyrite, and marcasite); (4) quartz-galena-sphalerite; and (5) quartz-carbonate. Deposit is closely
related to a K-rich granite phase of a gabbro-diorite-granodiorite complex with K-Ar isotopic ages of 75 to 80 Ma.

Ognyanov, 1986.

M53-05 Kapral Mo Small. Contains up to 0.2% Cu, and up
ogqe to 0.2% W.

50°41'N Badzhal-Ezop Cu, Sn

136008'E Porphyry Mo

Consists of quartz-sulfide veinlets and veins, and disseminations of pyrite, pyrrhotite, molybdenite, chalcopyrite,
sphalerite, galena, wolframite, and Bi minerals across an area of approximately 0.3 kmé. Cu and W contents
increase with depth. Deposit hosted in brecciated and altered host rocks and explored over an area 3 by 12 km.
Deposit occurs along a fault zone at the margin of an intrusive dome and associated with Late Cretaceous
sodic-pyroxene bearing granitic rock. Deposit occurs along contacts between granite and surrounding Late Jurassic
volcanic and sedimentary rocks. Country rock is altered to quartz-sericite-chlorite, and locally to greisen.

Gonevchuk and Gonevchuk, 1980, 1983.
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M53-06 Festivainoe Sn Medium. Average grade of 0.4 to 1.0%
O, -} o, 1
50°41.N BathaI-EZOp w' CU, Bi, 'n' Ag sn, 0.15/6. WO;, 0.9/0 CU, 0.04 /0 Bl,

onas and up to several tens g/t Au. Mined
136°21E Sn quartz vein since 1960's.

Deposit contains twenty-six veins associated with zones of quartz-tourmaline alteration. Ore bodies are up to 1 km
long, and generally 3 to 7 m thick; with some up to 20 to 30 m thick. Ore is complex, containing Sn, W, Cu, Bi, Ag,
and economic levels of In. Quartz-tourmalineforms earlier mineral assemblage that grades upward into: (1)
quartz-cassiterite with arsenopyrite; (2) quartz-pyrrhotite-chalcopyrite with stannite, fluorite, and magnetite; and (3)
quartz-galena-sphalerite; and quartz-fluorite-calcite. Host rocks are generally altered to quartz-sericite with
quartz-chlorite alteration in the upper parts of the deposit. Largest ore bodies are controlled by a
north-south-trending, left-lateral, strike-slip fault. Mineralization is spatially related to the potassium-rich granite
phase of a gabbro-diorite-granodiorite complex with K-Ar isotopic age of 70 to 90 Ma. However, age of mineralization
interpreted as 70 to 75 Ma.

Ognyanov, 1986.

M54-01 Yasnoe Hg Small
50°38'N Sakhalin Island Silica-carbonate Hg
142°27'E

Consists of veinlets and pods of cinnabar associated with quartz and pyrite alteration. Hosted in fractured and
mylonitic zones in Late Paleozoic to Mesozoic jasper, basalt, and shale.

Sidorenko, 1974.

M54-02 In' River W, Hg, Cu Small. Average grade of 0.01 to 0.03%
50°33'N Sakhalin Island Ag, Au w.
142°32'E Volcanic-hosted Hg

Consists of disseminations and veinlets that occur in quartz, quartz-sericite, and kaolinite-sericite-carbonate altered
rocks. Ore minerals are pyrite, marcasite, scheelite, chalcopyrite, galena, sphalerite, cinnabar, realgar, and
electrum. Mid- and low-temperature propylitic alterations form outer facies of the hydrothermal alteration aureole.
Deposit is controlled by fracture zones in strongly silicified Neogene volcanic and subvoicanic mafic- and
intermediate-composition rocks. -

Sidorenko, 1974.

M54-03 Langeriiskoe Au Smail
50°11'N Cen"’a' Sakhahn Au quanz vein
143°04'E

Consists of lenticular bodies of fractured rock, and of quartz-sulfide veins that are controlled by zones of folding.
Deposit hosted in Permian and Triassic spilite and graywacke, Jurassic-Early Cretaceous slate, and Cenozoic
voicanic rocks and chert.

V.Ya Danchenko, written commun., 1987.

M54-04 Svetlovskoe Hg Small. Low Hg content.
50°09'N Sakhalin Isiand Silica-carbonate Hg
143°23'E

Occurs in fracture zones at contacts of gabbro with serpentinite. Gabbro are altered to listwanite. Mercury either
replaces quartz and carbonate in listwanite or forms pods of rich ore. Average Hg content in the listwanite is low,
generally a few hundredth of a percent.

Sidorenko, 1974.
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M54-05 Lyukamskoe Mn Small. Average grade of 3 to 20% Mn,
0,
49°58N Aniva-Nabil Volcanogenic Mn locally up to 50%.
143°35'E

Occurs in jasper and limestone lenses hosted in a Jurassic and Cretaceous volcanic sequence. Sheet-iike ore
bodies consist of hematite-rhodonite-quarntz and rhodochrosite-quartz that are accompanied by surficial pyrolusite and
psilomelane veinlets.

Sidorenko, 1974.

M54-06 Ostrinskoe Hg Small. Up to several percent Hg.
49°44'N Sakhalin island Silica-carbonate Hg
143°12°E

Hosted in jasper, basalt, and shale of Late Proterozoic or possibly Mesozoic age. Occurs as veinlets in fracture
zones and jasper beds, disseminations, and cinnabar gouge. Mineralized zones are up to 600 m long and 10to 15
m thick.

~ Sidorenko, 1974.

M54-07 inskoe Hg Small. From a few tenths of a percent
48°52N Sakhalin Isiand Au, W to a few percent Hg.
142°38'E Volcanic-hosted Hg

Consists of a mercury-bearing opalitic complex defined by zones of hydrothermally altered rock with disseminated
cinnabar, realgar, pyrite, marcasite, chalcopyrite, galena, sphalerite, scheelite, and gold. Hosted in altered Neogene
quartzite and volcanic rocks. Hg-bearing zones range from 1 to 10 m thick, with few to 30 to 35 m, and are up to
300 m long.

" Sidorenko, 1974.

M54.08 Mopau Sn Small. Average grade of 0.3% Sn.
49°20'N Kema Porphyw Sn
138°47'E

Consists of lenticular zones in quartz-sericite rocks. Zones contain abundant veinlets of quartz-cassiterite,
cassiterite-quartz-feldspar, quartz- cassiterite-chlorite, and quartz-cassiterite-arsenopyrite-chlorite. Veinlets range
from paper-thin to 0.5 cm thick, locally up to 10 cm thick. Where closely-spaced, veinlets form an intricate
stockworks up to 100 m across with high Sn content. Zones are over 400 m long, several tens of m thick. Some
zones occur at contacts with diabase porphyry dikes. Deposit extends to depths of more than 200 m. Ore is suffide
poor and is easily concentrated. Deposit hosted in a series of closely-spaced volcanic vents of rhyodacite breccia
that is cut by intrusions of felsite porphyry and dikes of quartz porphyry. Ore associated with a deep-seated felsic
pluton. Age of mineralization interpreted as Late Cretaceous to Paleogene.

Finashin, 1959; Usenko and Chebotarev, 1973.

M54-09 Nochnoe Cu Small
48°34'N Kema Pb, Zn
138°35'E Porphyry Cu

Consists of a stockwork defined by a thick network of sulfide or quartz-sulfide veinlets containing pyrite, chalcopyrite,
bomite, and covellite as disseminations and in small, massive pods. Galena, sphalerite, arsenopyrite, sulfosalts, and
molybdenite occur sporadically. Outer parts of the metasomatic aureole are mostly pyrite-bearing. Azurite and
malachite were observed in the oxidation zone with limonite alteration. Deposit has not been explored at depth.
Deposit related to a Late Cretaceous and Paleogene granite porphyry stock that grades into rhyolite at the periphery.
Deposit confined to stock. Concentrically zoned structure of the intrusion contains a hydrothermal alteration pattern
that grades from the center to the periphery from quartz-sericite-biotite-feldspars to quartz-sericite rocks. Host
clastic rocks exhibit argillic alteratin at the contact with rhyolite. The alteration aureole is 400 by 600 m thick.

Gavrilov and Mamaev, 1988.
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M54-10 Sukhoi Creek Cu, Mo Small. Up to 0.2% Cu and 0.01% Mo.
48°12'N Kema W, Au
138°12'E Porphyry Cu-Mo

Occurs in stockworks that are several hundred m in diameter and in altered zones. Polymetallic ore dominates in
some stocksworks. Ore minerals are chalcopyrite, molybdenite, sphalerite, galena, cassiterite, scheelite, and pyrite.
Significant Au and Ag values occur. Deposit hosted in Early Cretaceous sedimentary rocks that are overlain by Late
Cretaceous volcanic rocks and are crosscut by ore-bearing granitic intrusions with a K-Ar isotopic age of 73 Ma.
Mineralization is related to several granodiorite and granite stocks that are intensely hydrothermally altered.
Quartz-sericite alteration and medium-temperature epidote-prehnite-chlorite propylitic alteration occur at the core and
grade into micaceous-chlorite-carbonate propylite at the periphery. Granite is locally altered to quartz-muscovite
greisen with tourmaline and sphene, and in a few places into a peculiar garnet-phlogopite rock with apatite. Host
siltstone and sandstone are altered to orthoclase-actinolite-chlorite hornfels and the felsic extrusive rocks are altered
to quartz and phyllite. Deposit not explored at depth.

Petrachenko and others, 1988.

M54-11 Moinskoe Mo Small. Up to 0.3% Cu and 0.3% Mo.
48°06'N Kema Cu, Zn
138°38'E Pomhyry Mo

Consists of chalcopyrite, sphalerite, galena, molybdenite, and rare ferberite that occur in zones of veinlets,
disseminations, and veins. Zones contain galena, sphalerite, and molybdenite that are up to 3 m thick. Deposit
occurs along a north-west trending fault zone about 3 km long that cuts a granite porphyry stock. Granite
prophylitically altered to quartz, sericite, chlorite, and sulfide along feather joints. Quartz-sulfide and sulfide veinlets
and thin veins occur in hydrothermally altered rocks. Disseminated pyrite occurs in altered rocks and in surrounding
veins. Polymetallic ores occur mostly at the periphery of the stock. Deposit hosted in hypabyssal Late Cretaceous
granite porphyry stock with numerous xenoliths of intrusive and metamorphic rocks and garnet nodules. A
leucocratic medium-grained granite body forms the central part of the pluton. Granitic rocks are oversaturated with
alumina and contain moderate alkalies. Deposit not explored at depth.

Pertachenko and others, 1988.

M55-01 Russkoe Cr Small. Upto 1 g/t Pt, up to 0.12 g/t Pd,
49°43'N Schmidt and Terpeniya Podiform Cr and up to 3.8 g/t Ag.
144°03'E Peninsulas

Consists of chromite in small lenses and veinlets up to 3 m long in serpentinized periodtite. In addition to chrome
spinels, deposit contains platinum, palladium, and silver. Hosted in Late Cretaceous volcanic and sedimentary rocks
that are cut by small bodies of serpentinized peridotite. Occurs in the East Sakhalin Mountains.

Sidorenko, 1974.

M55-02 Rys'e Cu, Pb, Zn Small. Average grade of 0.5-1% Cu,

o g : ; 0.1-0.2% Pb, and 0.1-0.2% Zn.
49°31'N Aniva-Nabil Cyprus massive sulfide > °
144°01'E

Consists of a series of zones from 0.1 to 0.5 m thick that contain pyrite, chalcopyrite, sphalerite, galena, quartz,
sericite, and chlorite. Hosted in Early Cretaceous clastic volcanic rocks and chert in the East Sakhalin Mountains.

Sidorenko, 1974.

M56-01 Carpinsky Caldera Mo Small. Less then 0.01% Mo.
50° 1°‘N Kuril Porphyry Mo
155°28'E

Consists of molybdenite that occurs as disseminations and in fine streaks in andesitic Java flows and tuff that
display argillic and alunitie alteration. Deposit has dimensions of 100 by 150 m and occurs adjacent to dacite lava.
Cinnabar occurs in addition to molybdenite. Mineralization age interpreted as Pliocene to Quaternary.

Petrachenko, 1978; Petrachenko and Petrachenko, 1978.
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M57-01 Koshkina Cu, Zn, Pb Small

50°44'N Kuril Polymetallic vein

156°16'E

Deposit consists of bodies up to 200 m long that occur in hydrothermally altered rock adjacent to a granoidiorite and
diorite intrusion. Bodies consist of closely-spaced sericite and hydromica veins and veinlets of variable composition.
Veins and veinlets composed of quartz-tourmaline, quartz-chlorite-sericite, chlorite-carbonate with zeolite, and
quartz-chlorite-epidote. Ore minerals are chalcopyrite, cleiophane, galena, stibnite, realgar, orpiment, arsenopyrite,
pyrite, marcasite, hematite, and magnetite. Polymetallic and Sb-As ores are spatially separated and display different
types of alteration. Mineralogy and metal content vary widely. Host rocks are propyiitized up to epidote-chlorite facies,
and are silicified. Propylitized granodiorite and diorite crops out in the middle part of the mineralized area. Alteration
formed by sulfate and halogene-acid hydrothermal solutions. Deposit occurs at the northern part of Shumshu Island
in an area of approximately 5 km? in heavily altered Early-Middie Miocene volcanic rocks that are cut by numerous
extrusive and intrusive rocks, all part of a volcano-plutonic complex. Age of mineralization interpreted as late
Miocene(?).

Petrachenko, 1978.

M57-02 Ebeko S, FeS, Medium. Contains up to 20 to 45% S.
50°38'N Kuril Sulfur-sulfide
156°03'E

Consists of three deposit types: (1) native sulfur in fumarole deposits on the slopes of Ebeko Volicano; (2) sulfur
ooze in lacustrine deposits in craters; and (3) disseminated metasomatic deposits of sulfur-sulfide ore in altered
andesite and tuff, containing 20 to 45% S. In addition to S, ore minerals are pyrite, marcasite, quartz, kaolinite,
alunite, pyrophyllite, barite, illite, and opal. Deposit occurs over an area of approximately 20 km’ on the slopes of
Ebeko volcano. Largest deposit areas are 100 to 150 m long and 10 to 15 m thick. Mineralization is related to
fumerole and hydrothermal activity of Ebeko andesitic stratovoicano.

Viasov, 1971.

M57-03 Zaozemoe S, FeS, Medium. Average content of 20-70% S.
50°30'N Kuril Suffur-sulfide

156°02'E

Deposit consists of three types: (1) sublimated; (2) sulfur flows; and (3) disseminated-metasomatic. First and
second types form irregular bodies that are a few tens of m long, from 5 to 6 m thick, and contain 50-70% S. Ten of
these ore bodies are explored. Two occurrences of the third ore type exist, are up to 15 m thick and 100 m length
along strike, and are related to bodies of siliceous and opalized agglomerate and psephitic tuff. Some pipe-like
bodies of sulfur-bearing quartz rock occur that are 1.5 to 2 m across and contain 20 to 35% sulfur. Ore minerals are
opal (45-50%), kaolinite (10-15%), alunite (15-20%), and pyrite. In the other parts of caldera aresheet-like bodies
consisting of quartz-opal, quartz-alunite, quartz, and opal-kaolinite sulfur-sulfide that occur in hydromica-pyrite rock.
Vertical extent of deposit is up to 150 m. Deposit occurs in solifataric fields of the Zaozemaya caldera and the Bilibin
andesitic voicano. Age of mineralization interpreted as Pliocene to Quaternary.

Viasov and Petrachenko, 1965.

M57-04 Rifovoe Au, Zn, Pb Small. Average grade of 35% Zn and
004" ; 17% Pb, and up to 1.5 g/t Au.

50°24'N Kuril Au-Pb-Zn epithermal vein P ot

156°02'E

Consists of several zones, each a few m thick, that occur in tectonic breccia. Zones consist of a series of parallel,
steeply-dipping veinlets and veins up to 15 m thick. Ore minerals are sphalerite, galena, chalcopyrite, pyrite, and
marcasite. Gangue minerals are quartz, barite, sericite, adularia, and rarely opal. Veinlets and veins are bordered by
an aureole of disseminated suffides. Alteration of host rocks is zoned, and consist, from the core outward of quartz,
quartz-adularia-montmorillonite, and albite-chlorite with carbonate. Temperature of ore deposition of 220 to 240°C.
Host rocks are heavily altered by fumerole and hydrothermal activity. Deposit occurs in cliffs along the Pacific coast,
over an area of approximately 0.8 km’, in Pliocene volcanic rocks that are intruded by diorite porphyry and
trachyandesite dikes. Age of mineralization interpreted as Pliocene.

Petrachenko, 1976.
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NO03-01 Sedanka (Biorka) Zn, Pb, Cu Average grade of 6.8% Zn, 0.45% Cu,
53°45'N Alaska Peninsula and Au, Ag 0.29% Pb, 1.37g/t Au, 48 g/t Ag
o Aleutian Islands
166°10W I Polymetallic vein

Consists of disseminated sphalerite and pyrite, with minor galena and chalcopyrite along a fault zone striking
east-northeast and dipping moderately south. Quartz and ankerite gangue. Fauit zone with sulfides at least 1,000 m
long, and up to 80 m thick. Hanging wall is Tertiary diorite, footwall is greenstone.

Webber and others, 1946.

NO04-01 Kawisgag (lvanof) Cu, Mo, Au Grab samples with 0.2 to 1.0% Cu, up

. O
55°57'N Alaska Peninsula and Porphyry Cu and (or) 'S""?a?la‘: r::\ 249‘2 and 0.2310 0.4 g/t Au.
159°24'W Aleutian Islands polymetallic vein

Area of intense sericitic and weaker potassic alteration over an area of about 200 by 700 m in nonmarine fluvial
volcanic sandstone and conglomerate of the lower Tertiary Tolstoi Formation and black siltstone of the Upper
Cretaceous Hoodoo(?) Formation. Minor propylitic alteration on periphery. Sedimentary rocks intruded small stocks
and dikes. Alteration overprinted on contact-metamorphic aureoles around stocks. Iron-stained area of about 2.5
km?.

R.F. Robinson, written commun., 1975; Frederic H. Wilson and Robert L. Detterman, written commun., 1985

N04-02 Canoe Bay Au, Ag No data
55°35'N Alaska Peninsula and Hg, As, Pb, Zn

oqpr Aleutian Islands .
161°16'W o Au-Ag epithermal vein

Quartz-cemented breccia with gold in altered late Tertiary or Quaternary felsic intrusive and extrusive rocks consisting
of rhyolite to rhyodacite porphyry, and vent, explosion, and lithic breccia. Associated crystal tuff, and andesite to
dacite dikes. Core of deposit is marked by sericite, pyrite, argillic, and silica alteration grading outward into weak
propylitic alteration. Anomalous soil and rock values of Au, Ag, Hg, As, Pb, and Zn. Intrusive rocks intrude shale,
sandstone, and conglomerate of the Cretaceous Hoodoo(?) Formation.

Gary L. Andersen, written commun., 1984; Frederic H. Wiison, written commun., 1985

NO4-03 Pyramid Cu, Au Estimated 110°million tonnes grading
o,

55°37'N A|aslga Peninsula and Mo 0.4% Cu, 0.03% Mo,and trace of Au

160°41'W Aleutian Islands Porphyry Cu

Disseminated molybdenite and chalcopyrite(?) in iron-stained dacite porphyry stocks and dikes of late Tertiary age.
Zonal alteration pattern with core of secondary biotite and about 3 to 10% magnetite, grading outward to envelope of
quartz-sericite alteration. Peripheral sericite filled fractures adjacent to stock. Local oxidation and supergene
enrichment blanket up to 100 m thick, mainly of chaicocite and covellite. Deposit centered on 3 sq km area within
stock. Several smaller stocks nearby. Stocks intrudes fine-grained clastic rocks of the Upper Cretaceous Hoodoo
Formation, and Paleocene or Eocene to Oligocene Stepovak(?) or Toistoi(?) Formation. Sedimentary rocks contact
metamorphosed adjacent to stock.

Armstong and others, 1976, Hollister, 1978; Wilson and Cox, 1983; Gary L. Anderson, written commun., 1984;
Robert L. Detterman, oral commun., 1986

N04-04 San Diego Bay Ag, Au, Cu, Pb, Zn No data

55°34'N Alaska Peninsula and Au-Ag epithermal vein(?)
160°27'W Aleutian Islands

Area of propylitic, and local argillic or silicic alteration in middle Tertiary dacite flows, associated with Fe-stained area
of 61 km’. Rock samples from altered area contain 0.5% to 5.0% pyrite. Numerous smali quartz veins with
anomalous Ag and Au, and minor Cu-, Pb-, and Zn-sulfides. Quartz veins in altered middie Tertiary dacite. Veins
and altered area may be upper part of porphyry Cu deposit.

Gary L. Andersen, written commun., 1984
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N04-05 Aquila Au, Ag Grab samples with up to 7.8 g/t Au, 27
55°11'N Alaska Peninsula and Au-Ag epithermal vein g/t Ag

160°40'W Aleutian Islands

Quartz fissure vein system with gold in Tertiary andesite flows and tuffs. Veins extend up to 2,700 m and occur
along northeast-striking regional fractures, a few kilometers apart, and parallel to similar fractures that host the
Apollo-Sitka deposit. Deposit restricted to small ore shoots occurring at intersections of veins or where veins
abruptly change strike. Argillic and silicic alteration generally restricted to narrow envelopes around individual quartz
veins.

Gary L. Andersen, written commun., 1984

NO04-06 Apollo-Sitka Au, Ag, Pb, Zn, Cu Produced about 3.3 million g Au from
P i 435,000 tonnes ore grading 7.7 g/t Au.
Ss712N :::ﬁz:: ;7;?:;23 and Au-Ag epithermal vein Estimated 163,000 tgnne'sgremai%/ing.
160°37'W Portions of drill core with up to 7.3 g/t
Au, 240 g/t Ag

Quartz-cakite-orthoclase veins and silicified zones with gold, galena, sphalerite, chalcopyrite, and native copper.
Veins and zones occur in intensely developed, northeast-striking fracture systems that extend to at least 420 m
below surface. At least eight major vein-fracture systems. Veins range from a few centimeters to 7 m wide. Higher
grade parts of deposit occur in tensional flexures in the vein-fracture system. Abundant quartz comb structures and
euhedral crystal druses indicate vein formation at shallow depths. Hosted in extensively propylitically altered Tertiary
tuff and intermediate volcanic rocks. Main production from 1894 to 1906. About 5,100 m of underground workings.
Considerable exploration activity from late 1980's to the present.

Martin, 1905, Brown, 1947

N04-07 ~ Shumagin Au, Ag Estimated 540,000 tonnes grading 10.3
0qo ; . . g/t Au, 34.3 g/t Ag; includes 256,000
S512N Alaska Peninsula and Au-Ag epithermal vein tonnes grading 14.6 g/t Au and 54.9 g/t

omE" Aleutian Islands
160°35'W Ag

Quartz fissure system with gold hosted in middle Tertiary (Miocene?) andesitic volcanic rocks. Estimated tonnage in
area 2,700 m long, 610 m wide, and 120 m deep. Fissure system occurs on same northeast-southwest-trending
structure as Aquila deposit. Extensive drilling in 1982 and 1983 and some activity since.

Gary L. Anderson, written commun., 1985

NO08-01 Union Bay (Cleveland Fe, V, Ti, Cr, PGE Large. Estimated 1,000 million tonnes

55°48'N Peninsula) Zoned maic-ult fi grading 18 to 20% Fe; also numerous
Klukwan-Duke COIEGEma ic-ultramalic chromite andpossible V occurrences.

132°12'W r Grab grade 0.093 g/t Pt, 0.20 g/t Pd.

Consists of magnetite and chromite that are disseminated in dunite, and chromite, and also occur as discontinuous
stringers in dunite. Deposit hosted in a mid-Cretaceous, concentrically zoned mafic-ultramafic complex with a dunite
core, named the Union Bay ultramalic pluton. Magnetite and chromite are primary segregations. PGE occur with
chromite and magnetite in dunite. Hand-picked specimens of chromite average 0.093 g/t Pt, 0.200 g/t Pd, 0.062 g/t
Rh and 0.215 g/t Ir. Dunite occurs in pipe and lopolith in center of the ultramafic pluton that intrudes Upper Jurassic
and Lower Cretaceous flysch of Gravina-Nutzotin overlap assemblage. Peridotite also occurs with dunite; pyroxenite
and homnblende pyroxenite occur on periphery of pluton.

Ruckmick and Noble, 1959; Berg. 1984, Brew and others, 1991.



Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage
t;::tgl:s:de Metallogenic Belt Minor Metals
Deposit T

Summary and References P ype
NO8-02 Kasaan Peninsula (Mount Cu, Fe Produced about 245,000 tonnes ore
55°31'N Andrew) Au. A containing 5.81 million kg Cu, 215,800 g

Prince of Wales Island A Au, 1.74 million g Ag. Contains an
132°18'W Cu-Fe skamn estimated 2.7 million tonnes grading

2.37% Cu, 0.88 g/t Au, 7.1 g/t Ag.

Consists of irregular to tabular masses of magnetite, chalcopyrite, and pyrite in gangue of calcite and calc-silicate
skarn that occur in about 30 bodies along a 20-km-long belt. Skarns occur mainly along contacts between lower
Paleozoic calcareous metasedimentary rocks and mafic metavolcanic rocks of the Descon Formation adjacent to
irregular dikes, sills, and plugs of Ordovician or Silurian diorite, quartz monzodiorite, and mafic dikes. Skams to
north are generally dominated by epidote-quartz endoskarn and pyroxene-garnet-epidote exoskarn with chalcopyrite,
magnetite, and calcite. Skamns to south generally consists of hornblende, magnetite, chalcopyrite, and pyrite with
low Ag and Au. Considerable mining at various skarns. Several episodes of exploration. Extensive underground
workings.

Warner and others, 1961; Berg, 1984; Myers, 1985; Brew and others, 1991,

N08-03 Bokan Mountain U, Th, Be, Nb, Pb, REE Medium. Produced about 109,000
org: Ross-Adams) . . tonnes grading about 1% U308; Th not
54°55'N ( i
Western-Southeastern Felsic plutonic U-REE recovered

Consists of disseminated U, Th, REE, and niobate minerals, including uranothorite, uranoan thorianite, uraninite,
xenotime, allanite, monazite, pyrite, galena, zircon, and fluorite in irregular, steeply dipping pipe of Jurassic
peralkaline granite. Most of ore produced from crudely cigar-shaped upper part of pluton. Central zone grades
outward into normal granite. Associated pegmatite and vein REE, Nb, Th, and U deposits in outer parts of granite or
adjacent country rock that consists of early Paleozoic metamorphosed granitic and sedimentary rocks of Alexander
terrane. Intermittent mining from 1955 to about 1971.

MacKevett, 1963; Statz, 1977; Thompson and others, 1982; Lancelot and de Saint-Andre, 1982; Armstrong, 1985;
Edward M. MacKevett, Jr., written commun., 1986; J. Dean Warner, written commun., 1987; Thompson, 1988;
Warner and Barker, 1989; Brew and others, 1991; Berg, 1984.

NO08-04 Cinola (Specogna, Babe) Au Medium. Rgserves of 24.8 million
53°32'N Unassigned Hg tonnes grading 2.47 g/t Au.
132°13W Au epithermal vein

Consists of gold with pyrite, marcasite, chalcopyrite and cinnabar that occur in silicified zones associated with
Miocene rhyolite porphyry dike intruded along a faulted contact between Cretaceous shale and Late Tertiary
coarse-grained clastic sedimentary rocks. Silicification and mineralization are partly contemporaneous with clastic
sedimentation, with 55% of deposit hosted in clastics, 2% in Cretaceous sediments 13% in rhyolite and 30% in
polymictic hydrothermal breccias. Deposit age interpreted as Miocene.

B.C. Minfile, 1989; EMR Canada, 1989; Christie, 1989; Mining Review, 1992.

N08-05 Tasu Sound (Wesfrob, Fe, Cu Medium. Produced 22.6 million tonnes
52°46'N Tasu, Garnet) E and reserves of 5.5 million tonnes

Island Porphyry e skarn grading 53.4% Fe, 0.26% Cu, 6.1 gt
132°03'W Au.

Consists of massive magnetite-chalcopyrite skarn that is hosted in amygdaloidal greenstone of the Upper Triassic
Karmutsen Group or near contacts with the Jurassic San Cristobal hornblende diorite pluton of the Island Suite.
Deposit age interpreted as Middle Jurassic.

Sutherland Brown, 1968; EMR Canada, 1989; Dawson and others, 1991.

5&
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NO8-06 Salt Chuck Cu, Pd, Pt, Au Produced about 300,000 tonnes of
g ‘ 0.95% Cu, 1.2 g/t Au, 5.8 gt Ag, 2.2 ght
S5%38N Prince of Wales Island Zor;gd tramaficCu-Au-PGE P GE; mainly Pd and Pt. Produced
132°34'W fatic-uitramalict-u-Au- 610,400 g PGE. Grab samples with up
toto 0.57 gt Pt, 1 g/t Pd

Irregularly and randomly distributed veinlets of bornite, with minor chalcopyrite, chalcocite, covellite, native copper,
and magmatic magnetite. Sulfides and oxides occur as disseminations and along cracks and fractures in pipe-like
tate Paleozoic or Mesozoic gabbro-clinopyroxenite stock intruding Silurian metagraywacke of Alexander terrane.
Clinopyroxenite and gabbro grade irregularly into one another. Bomite forms principal sulfide; occurs mainly as
interstitial grains in clinopyroxenite in amounts up to 15 percent. Extensive development of late magmatic or
hydrothermal epidote veins in gabbro and clinopyroxenite. K-Ar age of 429 Ma for low-K, altered biotite from
clinopyroxenite. Deposit probably magmatic, but there is some to considerable hydrothermal deposition or
remobilization of sulfides. Mined from 1907 to 1941 from considerable underground workings and glory hole.

Howard, 1935; Gault, 1945; Donald Grybeck and David A. Brew, written commun., 1985; Loney and others, 1987

N08-07 Dawson Au Probably produced several ten thousand

onp . g Au and Ag each, and minor Pb.
55°28'N Prince of Wales Island Cuy, Pb, Zn Estimated 40,000 tonnes grading 34.3

132°42'W Polymetallic vein g/t Au remain

Consists of several parallel quartz veins in zone up to about 7 m wide. Most gold concentrated along contacts of
veins and lower(?) Paleozoic black graphitic slate of Alexander terrane. Scattered pyrite, sphalerite, chalcopyrite, and
galena in veins. Mined from 1900 to 1948 from several sites to a depth of at least 181 m. Some surface activity

and drilling in the 1980's.

Wright and Wright, 1908; Harris, 1985

NO8-08 Khayyam Cu, Au Produced about 6.4 million kg Cu,
°1R" 40,120 g Au, and 53,200 g Ag, from
S5°18N Alexander Ag. Zn 205,000 tonnes ore. Channel samples
132°23'W Kuroko massive sulfide with up to 5.25% Cu, 6.9 g/t Au, 106 git
Ag

irregular, elongate, nearly vertical lenses of massive pyrite, with minor chalcopyrite, sphalerite, pyrrhotite, hematite,
gahnite, and magnetite. Gangue of quartz, calcite, epidote, gamet, and chlorite. Seven stacked sulfide lenses up to
70 m long and 6 m thick. Lenses conformable to enclosing felsic to mafic metavolcanic host rocks of the

pre-Middle Ordovician Waies Group in the Alexander terrane. Coarse fragmental textures in metavolcanic host rocks.
Intense chlorite alteration in footwall below sulfide lenses. Lateral gradation between sulfide lenses and enclosing
schist. Several hundred meters of underground workings. Principal mining from 1901 to 1907.

Fosse, 1946; Barrie, 1984a, b, 1988

NO08-09 Jumbo district Fe, Ag, Au, Cu, Mo Jumbo: Estimated 280,000 tonnes of
o " 45% Fe, 0.73% Cu. Produced 4.6
S5°1SN pesiern-Southeastern Cu-Au skam million kg Cu, 220,000 g Au, and 2.73

132°37'W million g Ag from 111,503 tonnes ore

District includes major deposit at Jumbo, and several small deposits including ones at Magnetite Cliff, Copper
Mountain, and Corbin, and lesser deposits at Upper Magnetite, Gonnason, Houghton, Green Monster, Hetta, and
Corbin. Deposits all within a few kilometers of Jumbo deposit. Deposits occur in or adjacent to lower Paleozoic
marble and pelitic metasedimentary rocks of the Wales Group, intruded by mid-Cretaceous homblende-biotite
granodiorite (concordant homblende and biotite K-Ar ages of 103 m.y.). Jumbo deposit: chalcopyrite, magnetite,
sphalerite, and molybdenite in skarn at contact between marble and Early Cretaceous granodiorite stock. Gangue is
mainly diopside and garnet. More than 3.2 km of underground workings. By far the largest deposit in the district,
with major production. Magnetite Cliff: 25-m-thick shell of magnetite that mantles Early Cretaceous granodiorite in
contact with garnet-diopside skarn. Skarn contains 2% to 3% chalcopyrite, resources are estimated at 335,600
tonnes of 46% Fe and 0.77% Cu. Production from 1902 to 1922. Copper Mountain: Scattered chalcopyrite and
copper carbonate occurrences in diopside endoskarn with veins and masses of epidote, gamet, magnetite, and
scapolite near granodiorite. Produced 101,800 kg Cu, 321,300 g Ag, and 4,510 g Au between 1902 and 1907. About
410 m of tunnels and shafts.

Kennedy, 1953; Herreid and others, 1978
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NO08-10 Moonshine Ag, Pb Produced up to 46200 g Ag. Grab

044" samples with 20 to 83% Pb, 411 to
55°11'N Alexander Zn, Cu 1,030 gt Ag
132°23W Carbonate-hosted massive

sulfide

Massive galena with sphalerite, and minor chalcopyrite, and accessory pyrite in well-defined fissure veins and lenses
up to a few meters wide in a dolomitized breccia that obliquely cuts across marble and metasedimentary rocks.

Wall rocks part of the pre-Middle Ordovician Wales Group in Alexander terrane. Gangue of quartz, siderite, and
calcite. Diabase dikes locally cut veins and wall rocks. Several tunnels and shafts. Minor production between 1900
and 1909.

Wright, 1909; Herreid and others, 1978

NO8- 11 Lime Point Ba Estimated 4,500 tonnes grading 91%
55°03'N Alexander Bedded barite barite
132°38'W

Lenses of barite up to 2 m thick are interlayered with the pre-Middle Ordovician dolomitic marble of the Wales Group.
Rocks faulted and folded; and andesite dikes intruded along faults. One short adit. Test shipments; no production.

Twenhofel and others, 1949; Herreid and others, 1978

NO8-12 Niblack Cu, Ay, Ag Produced about 636,000 kg Cu, 34,200

oA Au, 466,500 g Ag. Contains 6 m thick
S5°04N Alexander Kuroko massive sulfide gre zones withg4.9%/o Cu, 8.0% Zn, anld
132°09'W 9.2 gt Au

Lenticular masses and disseminations of chalcopyrite, pyrite, and lesser sphalerite, galena, hematite, and magnetite
in mainly quartz-sericite schist derived from pre-Ordovician(?) felsic volcanic or volcaniclastic rocks. Felsic
metavolcanic rocks interlayered with intermediate to mafic metavolcanic rocks and lesser slate. Host rocks part of
the pre-Middle Ordovician Paleozoic Wales Group in Alexander terrane. Workings consist of a 100-m shaft and
about 1.6 km of underground workings. Main mining from 1902 to 1909. Recent development.

Herreid, 1964; W.C. Block, written commun., 1989

NO8-13 McLean Arm district Co, Mo Higher grade veins and strockwork

e . range from 0.4-5.6% Cu, 0.01-0.08%
53°49'N Prince of Wales Island Porphyry Co-Mo Mo and 2.1-11.0 gt Au. Anomalous Ag.
132°01'W Pt, Bi, Te, and base metals also occur.

Possible 40 million tonnes ore at Apex.

Consists of a group of stockworks and veins at Polson, Ickis, Veta, Apex, and Stone Rcck vein. Stockworks and
veins occur mainly atong joints and faults that strike north-northeast or west-northwest and dip steeply. Stockworks,
veins, joints, and faults interpreted as related to a concentric alteration zone of about 5 km’ area that contains a
carbonate-albite center and an albite-sericite rim. Stockworks and veins hosted in northwest-trending belt of middle
Paleozoic, multi-phase plutonic complex of pyroxenite, syenite, and quartz monzonite. Central part of complex
containing the deposits is mainly syenite. Altered, mineralized synenite at Stone Rock Bay has a U-Pb zircon isotopic
age of 436 Ma. Plutons intrude clastic rocks of the Descon Formation, part of the Alexander terrane, on the southemn
tip of Prince of Wales Island.

MacKevett, 1963; F.D. Forgeron and L.W. Leroy written commun., 1971; Nokieberg and others, 1995.

NO08-14 Gold Standard (Heim Bay) Au Probably produced a few ten thousand g
55°39'N Juneau Au quartz vein Au
132°00'W

Two sets of quartz veins with less than 1% gold, pyrite, galena, and tetradymite. Principal vein about 300 m long and
up to 2 m thick cuts metamorphosed upper Mesozoic phyllitic flysch and andesite tuff of Gravina-Nutzotin belt. Most
ore came from older set of veins that are parallel to foliation of host rocks. Younger veins that parallel strike, but dip
in opposite, direction contain little gold.

Wright and Wright, 1908
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NO0S-01 Prosperity-Porter idaho Ag, Pb, Zn Medium. Reserves of 826.27?7 tonnes
H ()

55°65'N Skeena Ag-Pb-Zn polymetallic vein grading 669 g1t Ag, 5% Pb+Zn.

129°56'W

Consists of galena, sphalerite, tetrahedrite and native silver that occur in narrow, irregular quartz veins in volcanics of
the Jurassic Hazelton Assemblage, adjacent to the Eocene Hyder biotite granodiorite pluton Production in 1922-50
totaled 2.36 million oz Ag. Deposit age interpreted as Eocene.

Alidrick, 1985; Alldrick and others, 1987; Prime Equities Inc., 1991; Schroeter and Lane, 1991.

N09-02 Red Mountain Au, Ag Medium. Reserves of 2.5 million tonnes
55°57'N Texas Creek Zn, Pb, Cu, Te, Bi grading 12.8 g/t Au, 28.6 g1t Ag.
129°42'W Au-Ag polymetallic vein

Consists of densely disseminated pyrite veinlets that are enveloped by variable amounts of pyrrhotite and sphalerite
plus minor amounts of chalcopyrite, arsenopyrite, galena and tetrahedrite. Alteration assemblages include sericite,
K-feldspar, tourmaline and propylitic assemblages. High gold values are associated with semi-massive, coarse
grained pyrite. Gold occurs as native metal, electrum and tellurides. Deposit contains twelve surface showings and
three underground zones that are associated with the brecciated, sericitized and pyritized contact zone between the
Lower Jurassic Goldslide quartz monzonite-granodiorite-diorite pluton and Lower Jurassic bimodal volcanic and
volcaniclastic rocks of the Hazelton Group. Deposit age interpreted as Early Jurassic.

Northern Miner, February 22, 1993; Greig and others, 1994; Bray, 1994.

N09-03 Alice Arm Silver (Dolly Ag, Pb, Zn Medium. Production and reserves of

[ U ) ’ ‘ » . . ithi i '
55°44'N Varden, North Star, Wolf Kuroko Zn-Pb-Cu massive gg; ezwl'l:!g)not.gg?/fsz g.radmg 390 g/t Ag

129°33'W Coast sulfide

Consists of pyrite, sphalerite, galena, tetrahedrite, pyrargyrite and some native silver that occur in four deposits (Dolly
Varden, North Star, Wolf and Toric). Deposits interpreted as structurally displaced portions of a once continuous
siliceous baritic volcanogenic massive sulfide zone in Lower Jurassic voicanics (Hazelton?) within a roof pendant of
the Coast Plutonic Complex. Production from the Torbit (Toric) mine between 1928 and 1959 was 1.27 million tonnes
grading 456 g/t Ag and 0.39% Pb. Current reserves for the Dolly Varden, North Star, Torbit, and Wolf are 1.55 million
tonnes grading 0.53% Pb, 0.82% Zn and 326 g/t Ag. Deposit age interpreted as Early Jurassic.

Devlin and Godwin, 1986; EMR Canada, 1989; Mining Review, 1992.

N09-04 Quartz Hill Mo Large. Estimated 1,700 million tonnes

ong' of 0.136% MoS,. Estimate 444 million
55°24'N Central-Southeastern Alaska  Porphyry Mo tonnes wi:h 0. 2; 9% MoS, near surface.
130°29'W

Consists of a stockwork of molybdenite-bearing, randomly oriented quartz veins, and fractures, and disseminated
molybdenite that are distributed throughout a multiply altered hypabyssal stock with an outcrop area of several!
square kilometers. Stock consists of a shallow-level, multi-phase complex of granite porphyry, quartz porphyry,
microgranite, and aplite of late Oligocene or early Miocene age. Stock intrudes the central granitic belt of the
informally named Coast plutonic-metamorphic complex of Brew and Ford (1984). Traces of uranium in accessory
minerals in the porphyry. K-Ar age of hypabyssal granitic rocks about 27 m.y.

Hudson and others, 1979; Berg, 1984; P.R. Smith and J.E. Stephens, written commun., 1985; Brew and others, 1991.

NO09-05 Anyox Area (Hidden Creek, Cu, Ag, Au Medium. Production and reserves of

55°27'N Bonanza) E 26.7 million tonnes grading 1.48% Cu,
- Coast € 9.6 g/t Ag, 0.17 git Au.

129°50'W Cyprus massive sulfide

Consists of chalcopyrite, pyrrhotite and pyrite that occur as pipe-like and sheet-like lenses within metamorphosed
roof pendants of Early to Middle Jurassic pillowed tholeiitic volcanic and sedimentary rocks. Roof pendant is
underlain by granitoids of the Coast Plutonic Complex. Production from the Hidden Creek and Bonanza orebodies of
22.4 million tonnes with recoveries of 1.50% Cu, 9.61 gt Ag and 0.17 g/t Au. Similar copper and precious metal
grades are reported for reserves. Deposit age interpreted as Early and Middle Jurassic.

Sharp, 1980; Grove, 1986; EMR Canada, 1989; Hoy, 1991; Smith, 1993.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No.  peposit Name Major Metals Grade and Tonnage

3:{‘9“‘:’: o Metaliogenic Beit g;nor Metals

Summary and References posit Type

N09-06 Ajax Mo Large. Reserves of 178.5 million tonnes
55°35'N Skeena Zn, Pb, Cu, Ag grading 0.121% MoS2.

129°24'W Porphyry Mo

Consists of molybdenum in quartz-vein stockwork that is hosted in Eocene quartz monzonite porphyry of Alice Arm
Intrusions and adjacent hornfels zone in Jurassic argillaceous rocks. Deposit occurs in four small, closely spaced
plutons. Total reserves of 417.3 million tonnes grading 0.09% MoS2 with a very high stripping ratio. A biotite K-Ar
age of 54.0 Ma + 3 Ma age is reported. Deposit age interpreted as Eocene.

Christopher and Carter, 1976; Soregaroli and Sutherland Brown, 1976; B.C. Minfile, 1989; EMR Canada, 1989.

N09-07 Bell Moly (Alice Arm) Mo, W Medium. Rgserves of 106 million
55°08'N Skeena Porphyry Mo tonnes grading 0.09% MoS2.
129°20'W

Consists of molybdenite and minor scheelite that occur in quartz vein stockwork in Eocene quartz monzonite porphyry

of the Alice Arm Intrusions and biotite hornfels in Jurassic metasedimentary and metavolcanic rocks. Deposit occurs
in a crescent-shaped zone around the eastern portion of the Eocene stock. Deposit age interpreted as Eocene.

Carter, 1982; EMR Canada, 1989.

N09-08 Roundy Creek Mo Medium. Reserves of 8.4 million tonnes
i o,

55°25'N Skeena Porphyry Mo grading 0.15% MoS2.

129°26'W

Deposit occurs in three zones: the Roundy Creek Zone that lies east of a major fault within quartz stockwork and as
fracture fillings; and the Sunshine Creek and High Grade Zones that lie west of the fault and occur as lens-like
zones mainly in alaskite dikes. Host rocks are quartz monzonite porphyry of the Eocene Alice Arm Intrusions and
argillites and siltstones of the Late Jurassic Bowser Assemblage. K-Ar age for the Alice Arm Intrusion of 52.5 Ma
and 53.5 Ma. Deposit age interpreted as Eocene.

Christopher and Carter, 1976; Soregaroli and Sutherland Brown, 1976; Carter, 1982; B.C. Minfile, 1989; EMR Canada,
1989.

N09-09 Kitsault (BC Moly) Mo Medium. Production and reserves of

- A . o
55°25'N Skeena Ag, Pb, Zn, Cu uos:ég million torines grading 0.184%
129025.W Porphyry Mo

Consists of molybdenite in quartz vein stockworks that are related to an Eocene quartz monzonite and quartz diorite
stock that intrudes Late-Jurassic-Early Cretaceous siltstones and greywackes of the Bowser Assemblage. At least
five phases of the stock are recognized. Three stages of mineralization are associated with intramineral dikes.
Molybdenum-bearing rocks form a ring structure around the stock in quartz veinlets. Veinlets are cut by quartz veins,
up to 3 meters wide and contain pyrite, galena, sphalerite, scheelite, chalcopyrite, tetrahedrite and pyrrhotite. K-Ar
age of 53.7 + 1.7 Ma for the porphyry. Between 1967 and 1972 production was 9.3 million tonnes grading 0.112%
molybdenum. Reserves in 1989 were 104 million tonnes grading 0.19% MoS2. Deposit age interpreted as Eocene.

Woodcock and Carter, 1976; Carter, 1982; Steininger, 1985; B.C. Minfile, 1989; EMR Canada, 1989.

NO09-10 Mount Thomlinson Mo Medium. Reserves of 40.8 million

' Q,
55°35'N Skeena Porphyry Mo tonnes grading 0.12% MoS2.
127°29'W
Consists of molybdenite, chalcopyrite and pyrite occur with minor magnetite and scheelite that occur in a stockwork
of veinlets near the northwest contact of a circular, Eocene quartz monzonite porphyry stock that intrudes
argillaceous Jurassic sedimentary rocks. Deposit occurs predominantly within intrusive rocks along the northwest

contact. Host sedimentary rocks are deformed and metamorphosed into biotite, muscovite, cordierite and
andalusite-bearing schists. K-Ar isotopic age of 53.8 + 2.2 Ma. Deposit age interpreted as Eocene.

Kirkham, 1964; Carter, 1982; EMR Canada, 1989.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No-  peposit Name Major Metals Grade and Tonnage
w':'g‘::’: de Metatlogenic Belt Minor Metals
i
Summary and References Deposit Type
NO9-11 Red Rose W, Au, Cu, Ag Medium. Reserves of 20,000 tonnes
H 0,
55°08'N Bulkley W polymetallic vein grading 5% WOs.
127°36'W

Consists of scheelite, ferberite, chalcopyrite, molybdenite and uraninite that occur in a shear quartz vein. Shear cuts
one of three northeast-trending diorite dikes that intrude contact metamorphosed argillite and siltstone of the Red
Rose Formation, near the contact with porphyritic granodiorite of the Cretaceous Rocher Deboule stock. Deposit age
interpreted as Cretaceous.

EMR Canada, 1989; Dawson and others, 1991.

NO09-12 Dorothy Cu, Mo Medium. Resource of 40.8 to 160

- . o o
55°15'N Skeena | Porphyry Cu-Mo aghsozn tonnes grading 0.25% Cu, 0.01%
126°10'W

Consists of chalcopyrite, bornite and minor molybdenite that occur in narrow quartz-filled fractures, rimmed with
potassium feldspar. Deposit hosted in a 7.6 meter-wide biotite-feldspar porphyry dike of quartz diorite to granodiorite
composition that occurs along the contact with Jurassic Hazelton Group volcanics and sediments. Deposit age
interpreted as Late Cretaceous(?).

B.C. Minfile, 1985; EMR Canada, 1989.

NO09-13 Morrison Cu, Ag, Au Medium. Resource of 86 million tonnes

0q1¢ ding 0.42% Cu, 0.34 g/t Au, 3.4 g/t
55°11'N Skeena Porphyry Cu-Au (Mo) ‘g\rga' 0"}?17 Mof’ u gt Au o
126°19'W

Consists of chalcopyrite and pyrite that occur in a stockwork of veinlets and fractures, and as disseminations in
biotite-hornblende-plagioclase porphyry of the Eocene Babine Suite and in peripheral Jurassic sedimentary rocks.
Porphyry and intruded sedimentary rocks are displaced by a fault. Deposit age interpreted as Eocene.

Carson and Jambor, 1974; Carter, 1982; EMR Canada, 1989.

N09-14 Bell Copper (Newman) Cu, Au, Ag Medium. Production anccl’ resgrxgi/ o(f:

onn’ 71.75 million tonnes grading 0.46% Cu,
S5°00N Skeena Porphyry Cu-Au (Mo) 0.23 g/t Au, 0.48 g/t Ag, 0.006 Mo.
126°14'W

Consists of chalcopyrite and lesser bornite that occur as disseminations and in quartz lenses and stockwork
veinlets. Deposit hosted in biotite-feldspar porphyry of the Eocene Babine Intrusions and the adjacent Jurassic
metasedimentary rocks and metavolcanic rocks of the Hazelton Group. Two rock types are juxtaposed along the
northwest-trending Newman fault. K-Ar biotite isotopic age of 51.0 Ma for porphyry interpreted as age of deposit.
Ore zone exhibits pervasive potassic (mainly biotite) alteration with a surrounding concentric halo of chlorite and
sericite-carbonate alteration. Alteration coincides with a two-km-wide pyrite halo that surrounds the deposit. Better
copper grades occur in a 60 x 90 m-thick, flat-lying deposit which is connected to a central pipe-like zone, centered
on the western contact of the intrusion. Past production was 28.7 million tonnes grading 0.46% Cu. Reserves
include the Extension zone. A supergene chalcocite zone caps the deposit and extends to depths of 50 to 70
meters. Deposit age interpreted as Eocene.

Carson and Jambor, 1974; Carson and others, 1976; Noranda inc., annual report, 1990; B.C. Minfile, 1991;
Butrenchuk, 1991.

NO9-15 Granisle Cu, Au, Ag Large. Production and reserves of 66.2

o million tonnes grading 0.42% Cu, 0.12
S4°57N Skeena Porphyry Cu-Au (Mo) g/t Au, 1.12 g Ag, 0.009 Mo.
126°09'W

Consists of chalcopyrite, bornite and pyrite with low grade Au and Ag and local minor molybdenite that occur in
quartz-filled fractures associated with Eocene Babine porphyry intrusions (avg. isotopic age 51.2 Ma) that intrude
Lower Jurassic Hazelton Group volcanic and sedimentary rocks. Deposit centered on the contact between
biotite-feldspar porphyry and an earlier quartz diorite phase. A central potassic alteration zone is enveloped
successively by a quartz-sericite-carbonate-pyrite zone and by a chlorite-carbonate-epidote zone. Deposit age
interpreted as Eocene.

Kirkham, 1971; Carson and Jambor, 1974, Fahrni and others, 1976; EMR Canada, 1989; Dawson and others, 1991.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
Il::tr:tgl::’:de Metallogenic Belt Minor Metals
Deposit T
Summary and References P ype
NO9%-16 Glacier 'Gulch (Hudson Bay Mo Large. Resqurce of 100 Mt million
54°49'N Mountain) W, Cu :,c\),r(\)nes grading 0.297% MoS2, 0.06%
o Bulkiey 8.

Consists of molybdenite and minor scheelite that occur in stockwork and quartz vein swarms that are associated
with a sheet-like granodiorite body and a later rhyolite porphyry plug. igneous rocks intrude Jurassic Hazelton Group.
The strongest mineralization occurs in to a crudely layered granodiorite sheet in the volcanic pile. Hydrothermal
alteration patterns are irregularly developed. Deposit age interpreted as Late Cretaceous.

Kirkham, 1967; Bright and Jonson, 1976; EMR Canada, 1989; BC Minfile, 1995.

N09-17 Big Onion Cu, Mo Medium. Reserves of 18 million tonnes
H o,
126°54'W

Consists ot chalcopyrite, molybdenite and minor bornite that occur in a quartz stockwork and as disseminations in an
Eocene pluton of the Nanika Suite and in the surrounding andesite of the Jurassic Hazelton Group. The pluton is an
elongate, complex intrusion, formed of two phases, an early quartz teldspar porphyry and a core of younger quartz
diorite porphyry. Highest copper grades are in the quartz diorite porphyry; highest molybdenum grades are in quartz
feldspar porphyry, and the pyrite occurs in volcanic rocks. K-Ar age isotopic age of 48.7 + 1.9 Ma obtained from a
post-mineral dike. Deposit age interpreted as Eocene.

Mustard, 1976; Carter, 1982; EMR Canada, 1989.

N09-18 Serb Creek Mo Medium. Resource of 41.2 million
§ )

54°39'N Skeena Porphyry Mo tonnes grading 0.08% MoS2.

127°45'W

Conists of molybdenite that is widely distributed in fractures and quartz vein stockwork in the quartz monzonite core
of an Eocene granodiorite stock that intrudes Hazelton Group voicanic rocks. Deposit age interpreted as Eocene.

Soregaroli and Sutherland Brown, 1976; EMR Canada, 1989; Dawson and others, 1991,

NO09-19 Lucky Ship Mo Medium. Reserves of 18.1 million
T O,

54°02'N Skeena Porphyry Mo tonnes grading 0.16% MoS2.

126°59'W

Consists of molybdenite that occurs in a stockwork and fractures that are concentrated along the contact between
two phases of an Eocene rhyolite porphyry plug that intrudes Jurassic sedimentary and voicanic rocks of the

Hazelton Group. Rhyolite porphyry consists of two porphyritic and two breccia phases. Surrounding sedimentary and
volcanic rocks are contact metamorphosed. Silicification and molybdenum mineralization are most intense around
the younger porphyritic phase where the stockwork is developed. A pyrite halo surrounds silicification in an earlier
porphyritic phase, and in breccia and the hornfels. K-Ar isotopic age of 49.9+2.3 Ma obtained from biotite in

hornfels. Deposit has potential for open-pit mining. Deposit age interpreted as Eocene.

Soregaroli and Sutherland Brown, 1976; Carter, 1982; EMR Canada, 1989.

NO09-20 Poplar Cu, Mo, Ag Medium. Reserved of 144.1 million
°1" tonnes grading 0.368% Cu, 0.10%

S4°01N Bulkley Porphyry Cu-Mo MoS2, 2.8 g/t Ag.

126°59'W

Consists of disseminated chalcopyrite and pyrite that occur in a Late Cretaceous biotite-monzonite porphyry stock.
Molybdenite occurs in veins with quartz and gypsum. Porphyry stock intrudes Hazelton Group volcaniclastic and
epiclastic rocks. Deposit age interpreted as Late Cretaceous.

Mesard and others, 1979; EMR Canada, 1989.
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Deposit No. peposit Name Major Metals Grade and Tonnage
s::‘g‘:?: e Metallogenic Belt Minor Metals
tT

Summary and References Deposit Type
NO09-21 Nadina (Silver Queen) Zn, Pb, Ag, Au, Cu Medium. Reserves of 1z .72 million

°p5" . tonnes grading 6.19% Zn, 328 g/t Ag,
54°05'N Skeena Ag polymetaliic vein 2.7 gt ,,?La 9 ot Ag
126°44'W

Consists of sphalerite, galena and chalcopyrite that occur in a gangue of quartz, rhodochrosite, chalcedony and
barite in Late Cretaceous andesite and altered fragmental voicanic rocks. Deposit age bracketed by porphyritic
diorite and later feisite dikes and sills, similar to the Eocene Goosly Lake intrusions. Deposit age interpreted as
Eocene.

EMR Canada, 1989; Leitch and others, 1990; Dawson and others, 1991.

N09-22 Equity Silver (Sam Goosly)  Ag, Cu Mediun): Production and reserves of
54°11'N Skeena Au, Sb, As 3292) rgn/;hxg tonnes grading 71.3 g/t Ag,
126°16'W Ag polymetallic vein

Consists of pyrite, chalcopyrite, pyrrhotite and tetrahedrite, with minor sphalerite and galena and silver sulfosalts that
are accompanied by argillic alteration. Sulfides occur in veins, disseminations, and massive sulfide replacement
bodies, up to 120 m thick, that are situated in tabular fracture zones roughly parallel to stratigraphy. Reserves of
5.915,454 tonnes grading 72.01 g/t Ag, 0.82 g/t Au and 0.22% Cu. Total gold content (production + reserves)
estimated as 16,936,034 g (16.9 tonnes). Deposit occurs between the two intrusives, the Cretaceous Skeena
Assemblage sedimentary and pyroclastic rocks are intruded by a granitic stock (58 Ma) and a gabbro-monzonite
stock (48 Ma) of the Goosly Lake Intrusions. Deposit age interpreted as Eocene.

Church, 1971; Carter, 1982; B.C. Minfile, 1988; Northern Miner, March 28,1988; Schroeter and Lane, 1991.

N09-23 Ecstall Zn, Cu, Ay, Pb, Ag, Fe Medium. Reserves of 6.9 million tonnes
H o, O,

53°52'N Tracy Kuroko Zn-Pb-Cu massive grading 0.63% Cu, 2.6% Zn.

129°31'W sulfide

Consists of pyrite, chalcopyrite, sphalerite, pyrrhotite, marcasite and galena that occur as two tabuiar massive
stratabound lenses in Paleozoic schist, quartzite and granitoid gneiss remnants of the Nisling terrane within Coast
Plutonic Complex. Deposit occurs in a volcanic sequence close to a volcanic center. intense hydrothermal
alteration consists of chlorite, sericite and silica. Deposit age interpreted as Paleozoic.

Bacon, 1953; B.C. Minfile, 1989; EMR Canada, 1989; Hoy, 1991.

NO09-24 Nanika (DW, New Nanik) Cu Medium. Reserves of 18.14 million
H 0,

53°45'N Skeena Mo tonnes grading 0.437% Cu.

127°41'W Porphyry Cu-Mo

Consists of chalcopyrite, pyrite, pyrrhotite, molybdenite and bornite that occur in dacite porphyry of the Jurassic
Hazelton Group. Porphyry intrudes along a faulted contact with quartz monzonite of the Eocene Nanika Suite.
Sulfides occur as disseminations, fracture-fillings and veinlets. Alteration minerals in the dacite are biotite, silica
and chlorite. Deposit age interpreted as Eocene.

George Cross Newsletter, no. 213, October 30, 1973; Carter, 1982; EMR Canada, 1989; B.C. Minfile, 1991.

NO09-25 Berg Cu, Mo Medium. Reserves of 238 million
H ©, ()
53°48'N Skeena Pb, Zn, Ag, Au t;g:egs}tg;zdmg 0.39% Cu, 0.05% MoS2,

Consists of chalcopyrite, molybdenite and pyrite with minor sphalerite, galena and arsenopyrite. Deposit occurs within
a fine-grained stockwork of quartz-filled veinlets that are distributed in a broad asymmetrical zone around a
semicircular quartz-monzonite porphyry stock of the Eocene Nanika Suite and within the peripheral homfelsed
Hazelton Group volcanic rocks. Most intense molybdenum concentrations occur in the stock, most intense copper
concentrations occur 60 meter beyond the contact. A pyrite halo occurs 300 - 600 meters from the contact.

Extensive oxidation, leaching and secondary enrichment is present. Deposit age interpreted as Eocene.

Panteleyev and others, 1976; Panteleyev, 1981; EMR Canada, 1989; Dawson and others 1891,
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N09-26 Whit (Whiting Creek) Mo, Cu Medium. Resource of 123.5 million
e i .043% , 0.062%

53°46'N Skeena Porphyry Mo-Cu té):tnes grading 0.043% MoS2, 0.062

127°12'W

Consists of pyrite, chalcopyrite and molybdenite that occur in Jurassic Hazelton Group fragmental rocks that are
intruded by Late Cretaceous stocks. The largest stock is a homblende-biotite granodiorite. Deposit occurs in
veinlets and quartz stockworks in contact metamorphosed fragmental rocks and in sericite-altered porphyry. Highest
Mo concentrations accompanied by quartz flooding. Deposit age interpreted as Eocene.

B.C. Minfile, 1986; EMR Canada, 1989.

NOQ9-27 Huckleberry Cu, Mo Medium. Reserves of 91.2 million
N ) +)
53°41'N Bulkley Ag, Au tonnes grading 0.52% Cu , 0.014% Mo,

0.064 g/t Au, 3.1g/t Ag.
127°10'W Porphyry Cu-Mo

Consists of chalcopyrite and minor molybdenite that occur in fractures dominantly within contact metamorphosed
and altered Jurassic Hazelton Group tuffs at contact with an Upper Cretaceous granodiorite porphyry stock of the
Burkley Suite. Magnetite occasionally accompanies chalcopyrite. Potassic, pyrite and chlorite alteration haloes
surround the stock. Deposit age interpreted as Late Cretaceous.

Southerland Brown, 1969; Carter, 1970; James, 1976; B.C. Minfile, 1988; EMR Canada, 1989; Mining Review, 1992;
Society of Exploration Geologists Newsletter, no. 20, January, 1995, p. 26.

N09-28 Ox Lake Cu, Mo Medium. Reserves of 17.2 million

1 0, O,
53°41'N Bulkley Au, Ag tonnes grading 0.33% Cu, 0.06% MoS2.
127°03'W Porphyry Cu-Mo

Consists of pyrite, chalcopyrite, hematite, magnetite, pyrrhotite and molybdenite that occur as disseminations and
as stockworks in Jurassic felsic tuff, andesite tuff, sandstone and siltstone intruded by an Upper Cretaceous
granodiorite stock of the Bulkley Suite. Copper minerals are dominate in the hornfels, and molybdenum minerals are
dominant in the porphyry. Pyrite forms a halo extending beyond deposit. Porphyry stock has a K-Ar age isotopic
date of 83.4 + 3.2 Ma. Deposit age interpreted as Upper Cretaceous.

Sutherland Brown, 1969; Carter, 1970, 1982; Richards, 1976; EMR Canada, 1989; Dawson and others, 1991.

N09-29 Redbird Mo Medium. Reserves of 63.5 million
H 0,

53°18'N Skeena Cu tonnes grading 0.17% MoS2.

127°00'W Porphyry Mo

Consists of molybdenite and pyrite that occur in a stockwork of quartz veinlets within peripheral concentric alteration
zones of a quartz-monzonite porphyry stock of the Eocene Nanika Suite that intrudes Middle Jurassic pyroclastic
rocks. Stock is dominantly one phase, and hosts a peripheral ring of molybdenum. Potassic (K-feldspar),
silica-sericite, and kaolinite alteration are present. Stock has a K-Ar isotopic age 49.0 + 2 Ma. Deposit age
interpreted as Eocene.

Carter, 1982; EMR Canada, 1989; Dawson and others, 1991.

NO0S-30 Burnaby lron (Jib) Fe Medium. Reserves of 7.26 million
h O,

§52°25'N Island Porphyry Cu tonnes Qrad|n60 % Fe.

131°18'W Fe skarn

Consists of aconcordant body of magnetite that replaces the contact of Upper Triassic Kunga Group limestone and
Upper Triassic Karmutsen, Vancouver Group greenstone. Both are intruded by Middle to Late Jurassic monzonitic
stocks of the Burnaby Island Plutonic Suite. Stratified rocks strike northeast, dip moderately northwest, and are
offset by steeply dipping northwest faults. Massive magnetite bodies grade into skarns. Sulfides are erratic and
consist mainly of pyrite, with rare chalcopyrite, pyrrhotite and sphalerite. Deposit age interpreted as Middle Jurassic.

B.C. Minfile, 1992; Sutheriand Brown, 1968, Anderson and Reichenbach, 1991.
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NO9-31 Jedway (Magnet, Jessie) Fe Medium. Pre-production reserves of
o . ,
52°18'N island Porphyry Fe skam 4.30 million tonnes grading 62% Fe.

131°12W

Consists of replacement bands of magnetite, separated by skam, that occur mainly basalt, conformable to bedding
and also along fauits. Hosted in basalt of the Upper Triassic Karmutsen Formation that is overlain by Upper Triassic
Kunga Group limestone and argillite. Volcanic and sedimentary rocks intruded by greenstone, and diorite porphyry to
quartz diorite of the Middle to Late Jurassic Jedway stock of the Burnaby Island Plutonic Suite, and by younger
rhyolite and basaltic dikes. Skarns related to the stock. Operated from 1962-1968. Produced 3,938,682 tonnes of
ore. Deposit age interpreted as Middie Jurassic.

Sutherland Brown, 1968; Anderson and Reichbach, 1991; B.C. Minfile, 1992.

NO09-32 Alamo Ag, Au, Cu, Zn Grab samples and drill core with up to

0Ag! . ) 0.2%00.7% Cu, 0.2 g/t Au, 50 g/t Ag,
55°45'N Tracy Kuroko massive sulfide(?) and minof Zn o o Ag
130°45'W

Disseminated and vein-like(?) masses of chalcopyrite, pyrite, pyrrhotite, and sphalerite in zone up to 25 m wide in
Paleozoic(?) paragneiss of the informally named Coast plutonic-metamorphic complex of Brew and Ford (1984) near
foliated granodiorite.

Berg and others, 1977

N09-33 Sea Leve! Au, Ag Unknown amount of gold produced in
s5°22N Juneau Au quartz vein early 1900's
131°12'W

Quartz fissure veins with pyrite, galena, sphalerite and sparse gold in upper Paleozoic or Mesozoic schistose
metatuff of the informally named Coast plutonic-metamorphic complex of Brew and Ford (1984). Local disseminated
sulfides in wallrocks. Sulfide and gold concentrations higher where quartz vein crosscuts altered feldspar porphyry
dikes. Minimum strike length of 600 m. One 36-m-deep shaft, and 363 m of horizontal workings.

Wright and Wright, 1908

NO09-34 Goldstream Au, Cu, Pb, Zn Produced several thousand tonnes ore
55°18'N Juneau Au quaﬂz vein
131°39'W

Quartz veins contain gold, pyrite, chalcopyrite, galena, sphalerite, and arsenopyrite. Veins cut greenschist,
quartz-sericite schist, and pelitic schist of in Upper Jurassic and Lower Cretaceous Gravina-Nutzotin belt. Principal
vein about 1 to 2.5 m wide. Several hundred meters of workings.

Wright and Wright, 1908

N09-35 Moth Bay Cu, Z2n Estimated 91,000 tonnes of 7.5% Zn

oq @ . . , and 1% Cu. Additional 181,000 tonnes
55718N Ketchikan Kuroko massive sulfide of 4.5% Zn. 0.75% Cu
131°21'W

Discontinuous lenses and layers of massive pyrite and pyrrhotite, with minor chalcopyrite and galena. Associated
with disseminated pyrite locally. Host rocks are light brown-gray, upper Paleozoic or Mesozoic
muscovite-quartz-calcite schist, subordinate pelitic schist and quartz-feldspar schist, and possibly metachent.
Layers and lenses of massive sulfides up to 1 m thick parallel compositional layering of schist. Host rocks part of
the informally named Coast plutonic-metamorphic complex of Brew and Ford (1984). Several open cuts and about
230 m of underground workings.

Robinson and Twenhofel, 1953; Berg and others, 1978; Henry C. Berg, written commun., 1984
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N09-36 Red River Cu, Mo No data

55°04'N Tracy Kuroko massive sulfide

130°31'W

Disseminated grains and small masses of pyrite, pyrrhotite, magnetite, and molybdenite occurring along layering in
Paleozoic(?) paragneiss intruded by pegmatite and gneissic granodiorite, of the informally named Coast
plutonic-metamorphic complex of Brew and Ford (1984). Sulfide-bearing layers range from a few centimeters to 30
m thick.

Berg and others, 1978

N09-37 Duke Island Cr, PGE Grab samples contain 0.037 g/t Pt and
54°55'N Klukwan-Duke Zoned mafic-ultramatic 0.033 gt Pd
131°21'W Cr-PGE

Disseminated to focally massive titaniferous magnetite and sparse chromite in hornblende-clinopyroxene phase of
Cretaceous zoned ultramafic pluton. Ultramafic pluton intrudes early Paleozoic felsic metavolcanic rocks, early
Paleozoic diorite, and Triassic gabbro of Alexander terrane.

Ciark and Greenwood, 1972; Irvine, 1974; Berg and others, 1981

N10-01 Lorraine (Duckling Creek) Cu Medium. Resource of 9.1 million tonnes
H O,

55°56'N Copper Mountain (North)  Au, Mo grading 0.70% Cu, 0.27 g/t Au.

125°26'W Porphyry Cu-Mo

Consists of two fault-bounded zones of chalcopyrite, bornite and magnetite that occur as disseminations in a syenite
migmatite of the Copper Mountain Suite that intrudes monzonite and diorite of the Hogem batholith. K-Ar isotopic
age of 175 + 5 Ma for syenite intrusion and associated deposit. Sulfides are dominantly disseminated, but also
occur in veins. In a Lower Zone, sulfides occur in mafic-rich lenses and are zoned from chalcopyrite + pyrite at the
rim, through chalcopyrite with minor bornite to bornite with minor chalcopyrite at the core. Magnetite is common in
veinlets and as an accessory mineral. An Upper Zone is similar but is highly oxidized. Copper deposition associated
with high biotite and chlorite content, potassium feldspar and sericite alteration. Deposit age interpreted as Middle
Jurassic.

Wilkinson and others, 1976; Garnett, 1978; B.C. Minfile, 1985; Dawson and others, 1991; EMR Canada, 1989.

N10-02 Mount Milligan Cu, Au Medium. Reserves of 298.4 million

1 [-)
55°08'N Copper Mountain (North) Porphyry Cu-Au tonnes grading 0.22% Cu, 0.45 g/t Au.
124°02'W

Consists of pyrite, chalcopyrite, bornite and magnetite that occur as disseminations and in quartz veinlets. Hosted in
augite porphyritic andesite of the Witch Lake Formation of the Upper Triassic to Lower Jurassic Nicola Assemblage
that is intruded by several small brecciated diorite and monzonite porphyry dikes and stocks. Deposit related to the
intrusion of the MBX and Southern Star stocks. A U-Pb zircon age of 183 + 1 Ma is obtained for the Southern Star
monzonite. Cu and Au minerals associated with moderate to intense potassic alteration around intrusive contacts.
Propylitic alteration is widespread and peripheral to potassic alteration. Deposit age interpreted as Middle Jurassic.

EMR Canada, 1989; Delong and others, 1991; McMillan, 1991; Gosh, 1992; Nelson and others, 1991; Barrie, 1993, E
&M J, April 1992.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordillera

Deposit No. peposit Name Major Metals Grade and Tonnage
LL::::::’: e Metallogenic Belt Minor Metals
Deposit T
Summary and References postt Type
N10-03 Pinchi Lake Hg Medium. Reserves of 1.1 million tonnes
' 0,
54°38'N Pinchi Lake Silica-carbonate Hg grading 0.32% Hg.
124°26'W

Consists of cinnabar that occurs in a stockwork of thin quartz veins, replacement, lodes and breccia fillings. Hosted
in marine limestone and carbonatized uitramafic rocks that occur in shears along the Pinchi Fault. Fault separates
the Mississippian to Triassic Cache Creek Terrane from the Upper Trassic rocks of Quesnellia and is interpreted as
providing a zone of permeability for mercury-bearing hydrothermal solutions. Ultramafic rocks, chent, argillite and
greenstone are part of Cache Creek ophiolite and are intensely altered along the fault zones to an assemblage of
Fe-Mg carbonates, quartz, mariposite and talc. Mineralization postdated both the Upper Triassic blueschists and
Upper Cretaceous-Early Tertiary conglomerates. Production of 6000 tonnes of Hg between 1942 to 1975. Deposit
age interpreted as Eocene-Oligocene(?).

Armstrong, 1949; Paterson, 1977; B.C. Minfile, 1989; EMR Canada, 1989; Dawson and others, 1991.

N10-04 Endako Mo Large. Reserves of 280.0 million tonnes
1 O,

54°02'N Francois Lake Porphyry Mo grading 0.08% Mo.

125°07'W

Consists of molybdenite, pyrite and magnetite that occur in an elongate stockwork of quartz-sulfide veins that occur
along a northwest-trending axis. Deposit hosted in quartz monzonite of the Late Jurassic Francois Lake Suite and
occurs mainly along a series of en echelon east-striking veins, at or near the intersection of regional northwest and
east structures. Alteration includes pervasive kaolinite and vein envelopes of potassium feldspar and sericite.
Intrusive has a K-Ar isotopic age of 141 Ma. Deposit age interpreted as Late Jurassic-Early Cretaceous.

B.C. Minfile, 1989; Dawson and others, 1991, Kimura and others, 1976; Dawson and Kimura, 1972; White and
others, 1970.

N10-05 Capoose Lake Ag Large. Reserves of 28.3 million tonnes
53°17'N Skeena Pb, Zn, Cu, Au grading 36 g/t Ag, 0.91 g/t Au.
125°10'W Ag-Au polymetallic vein

Consists of high Au and Ag concentrations associated with galena, pyrite, pyrrhotite, chalcopyrite, arsenopyrite and
sphalerite that occur as disseminations, replacement of garnet, and fracture filling in Jurassic volcanic rocks of the
Hazelton Group in structurally controlled zones. Volcanic rocks associated with subvolcanic porphyritic pluton of the
Eocene Quanchus Suite. Deposit age interpreted as Eocene.

Church and Diakow, 1982; EMR Canada, 1989; Mining Review, 1992.

N10-06 Cariboo-Barkerville District Au Medium. Production (1933-1987) of
53°05'N (Aurum, Mosquito Creek, A 38-05t Au, 5.1t Ag, R. 401,768 t of
Cariboo S 5.08 g/t Au. Average grade of 5.08 gt

121°34'W Au quartz vein Au.

District contains three principal mines (Cariboo Gold Quartz, Mosquito Creek, and Island Mountain Mines) that
consists of quartz-sulfide veins and pyritic replacement lenses. Quanz-sulfide veins occur in phyllite and quartzite of
the "Rainbow Member" usually within 100 meters of the local contact with mafic volcanic rocks and minor limestones
of the "Baker Member" of the Lower Cambrian Downey Creek Formation of the Cariboo terrane. Pyrite lenses occur
discontinuously in marble bands within the "Baker Member". Two sets of quartz-sulfide-Au veins are associated with
major north-trending faults. Veins intrude the pyrite-Au lenses that appear to predate deformation and are
interpreted to be syn-metamorphic. Producted 2.7 million tonnes ore (1933-1987), with average grade of 13.94 git
Au, 1.87 g/t Ag. Deposit age interpreted as Middle Jurassic and Early Cretaceous.

Andrew and others, 1983; B.C. Minfile, 1989; Robert and Taylor, 1989; Schroeter and Lane, 1991.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t:ﬁtgt::,:de Metallogenic Belt Minor Metais
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Summary and References Deposit Type
N10-07 Gibraltar (Pollyanna, Granite Cu, Mo Large. Production and reserves of 413
ot Mt) million tonnes grading 0.35% Cu,
523N Guichon Ag. Au 0.016% MoS2, 0.006 gh Au.
122°16'W Porphyry Cu-Mo

Consists of chalcopyrite, chalcocite, molybdenite, cuprite and bornite with minor magnetite and pyrite that occur as
stockworks and fracture-filling veins. Deposit hosted in the metamorphosed and deformed Granite Mountain quartz
diorite pluton of the Guichon Suite. Piuton intrudes volcanic and sedimentary rocks of the Cache Creek terrane.
K-Ar age of 204 Ma = 6 Ma (Early Jurassic) for pluton age. Multiple intrusions, deformation, greenschist facies
metamorphism and mineralization are interpreted to have occurred contemporaneously with amalgamation of Cache
Creek terrane with Quesnellia and Stikinia to the east and west respectively. Current reserves of 54 million tonnes
grading 0.38% Cu. Deposit age interpreted as Early Jurassic.

Drummond, and others, 1976; B.C. Minfile, 1990; McMillan, 1991; Dawson and others, 1991, Gibraltar Mines Ltd.,
news release, March 21, 1994.

N10-08 Mt. Polley (Cariboo-Bell) Cu, Au Medium. Reserves of 48 million tonnes
i O,

52°34'N Copper Mountain (South) Porphyry Cu-Au grading 0.38% Cu, 0.55 g/t Au.

121°38'W

Consists of magnetite, chalcopyrite and minor pyrite that occur in several intrusive phases and three distinct

breccias in an Early Jurassic pseudoleucite-bearing alkaline complex that intrudes Upper Triassic Nicola alkaline
voicanic and volcaniclastic rocks of the Quesnel Trough. Some skarmn and vein occurs in Nicola Group tuffite and
flows. Supergene mineralization includes malachite, native copper, cuprite, chalcocite and covellite. U-Pb zircon age
of (200 £ 1.5 Ma) for diorite and of monzonite porphyry. Deposit age interpreted as Early Jurassic.

EMR Canada, 1989; B.C. Minfile, 1991; McMillan, 1991; Mining Review, 1991; Gosh, 1992; Fraser and others, 1993.

N10-09 Eaglet (Quesnel Lake) F Medium. Reserves of 21.8 million
ona’ . tonnes grading 11.5% CaF2 (w/ up to

52°34'N Unassigned Ag, Zn, Pb, Mo, W 514 g/ Ag).

120°59'W F vein

Consists of fluorite in feldspar-mica gneiss of Kootenay terrane that is intruded by masses of pegmatite, aplite and
granitic rock. Fluorite occurs as disseminated grains, as thin films on fractures, as veinlets and scattered veins up
to 15 cm thick, and as pods and irregular masses 15 to 20 cm wide. North to northwest-trending mineralized zones
dip steeply. Other ore minerals are galena, sphalerite, molybdenite, celestite, pyrite and silver. Deposit contains
chiorite, sericite, and potassic alteration. Deposit age interpreted as Early Cretaceous.

Ball and Boggaram, 1985; B.C. Minfile, 1989; EMR Canada, 1989; Dawson and others, 1991.

N10-10 Frasergold (Eureka Peak, Au Medium. Rgsource of 12.7 million
52°18'N Iéayszac) Ag. Cu, Zn, Pb tonnes grading 1.85 g/t Au.

) ariboo
120°35'W Au quartz vein

Consists of disseminated pyrrhotite and pyrite (5% to 10%) with trace sphalerite, chalcopyrite, galena and
coarse-grained goid that occur in deformed quartz-carbonate veins and stockwork. Occurs as stratabound bodies in
porphyroblastic phyliite (locally referred to as "knotted phyllite”) of the Upper Triassic Quesnel River Group. Veins are
interpreted as forming early in the structural history of the area and generated by metamorphic segregation during
the accretion of Quesnellia terrane to ancestral North America. The Frasergold Main Zone has been traced by
drilling over a strike length of 8 km with gold deposits occurring in at Jeast three stratigraphic horizons within the
phyllite. Reserves of 12.7 million tonnes are based on a mining depth of 100 meters. Mineable reserves estimated
as 3.17 million tonnes grading 1.71 g/t. Deposit age interpreted as Middle Jurassic.

Bloodgood, 1987; B.C. Minfile, 1989; Eureka Resources Inc., annual report,1990; Mining Review, 1992.
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t:::‘g‘::’: o Metallogenic Bet Minor Metals
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Summary and References posit Type
N10-11 Boss Mountain Mo Medium. Reserves of 3.84 million
H ()
52°06'N Bayonne Porphyry Mo tonnes grading 0.135% Mo.

120°54'W

Consists of molybdenite that occurs in quartz veins, fracture zones and in collapse breccias hosted by the
granodiorite phases of the composite Early Jurassic Takomkane batholith that is associated with the mid-Cretaceous
Boss Mountain stock. Emplacement of the stock was accompanied by rhyolite dikes, brecciation and multiple
stages of veining and Mo deposition. Pyrite forms a 1.5 km-wide halo. Alteration assemblages consists of gamet,
hornblende, biotite, sericite, potassium feidspar, chlorite and talc. Produced 2.2 million tonnes grading 0.7% MoS2
between 1965 and 1982. Deposit age interpreted as mid-Cretaceous.

EMR Canada, 1989; Soregaroli and Nelson, 1976.

N11-01 Forgetmenot Pass Gypsum Medium. Reserves of 2.3 million tonnes
H () 0,

53°45'N Southern Rocky Mountain magnesite grading 75% to 90% gypsum.

119°53'W Stratbound gypsum

Consists of four concordant beds of gypsum that are hosted in Upper Triassic dolomite of the lowermost Whitehorse
Formation. Beds range from 2 to 26 meters thick, occur over a 100-meter stratigraphic interval, strike
northwestward, and dip from 25° to 30° southwest. Solution breccia is locally present. Potential resource of 25 to
30 million tonnes at grades similar to reserves. Deposit age interpreted as Upper Triassic.

EMR Canada, 1989; B.C. Minfile, 1991, Butrenchuk, 1991.

N51-01 Bamskoe (Chul'bango) Au, Ag Medium. Average grade of 8.4 g/t Au
ocq' . . and 25 g/t Ag

S55°59'N Stanovoy Au-Ag epithermal vein

123°54'E

Consists of thirty-five zones of listwanite-beresite hydrothermal alteration that occur in granite and gneiss. Altered
zones contain eight Au-bearing prospects with abundant veins, pods, and small quartz and quartz-carbonate veinlets.
Prospects range from 140 to 960 m long and have an average thickness of about 3 m. Deposit associated with Early
Cretaceous(?) subvolcanic rhyolite and rhyodacite stock, and occurs around the periphery of stock that intrudes Late
Proterozoic granite and biotite-amphibolite gneiss of the Stanovoi terrane.

A.V. Lozhnikov and others, written commun., 1989; Kumik, 1992.

N51-02 Berezitovoe Zn, Pb, Au, Ag Medium. Average grade of 3.3 g/t Au,
0, 0,

S4°19N Unassigned Polymetalic sufide and AU Govtoma on sctmaias 4.3 tomas AU

122°35'E vein 201.0 tonnes Ag, 131.0 thousand

tonnes Zn, 80 thousand tonnes Pb.

Massive Pb-Zn sulfides occur in a lenticular, northwest-striking, steeply-dipping (75-85°) zone that ranges up to 1000
m long and from 100 to 160 m thick. Polymetallic sulfide deposit hosted in Early Proterozoic gneissic granite.
Sulfides metamorphosed; galena-sphalerite aggregates contains later andradite garnet and gahnite (zinc spinel).
Host muscovite-quartz-potassium feldspar rock also contains metamorphic garnet. Adjacent Mesozoic igneous
rocks not metamorphosed, indicating pre-Mesozoic mineralization. Au deposit occurs in narrow northeast-trending
fracture zones. Au mineralization is later than polymetallic sulfide mineralization. Thin Au-bearing zones, associated
with quartz-sericite altered rock, occur beyond the polymetallic sulfide deposit in gneissic granite.

A.K. lvashchenko and A.A. Kuzin, written commun., 1982; Vakh, 1989.
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Deposit No.  peposit Name Major Metals Grade and Tonnage

Latitude Metallogenic Belt Minor Metals

Longitude Deposit Type

Summary and References

N51-03 Kirovskoe Au Small. Mined until 1961. About 10
. | R

54°27'N Stanovoy Granitoid-related Au tonnes gold produced

124°14'E

Consists of northwest-striking gold-quartz-sulfide veins hosted in an Early Cretaceous granodiorite stock. Veins
commonly occur along contacts of diabase porphyry dikes that cut the granodiorite. Contacts of veins are generally
sharp, although host rock is hydrothermally altered. Veins range from 0.5 to 1.0 m thick, and the surrounding
altered rock ranges from 5.0 to 9.0 m thick. Sltered rocks consist mainly of quartz, albite, sericite, and hydromica;
the veins str predominantly 40 to 95% quartz. Main sulfides are pyrrhotite, arsenopyrite, and chalcopyrite, with less
abundant galena, sphalerite, bismuthite, and tennantite-tetrahedrite. Gold ranges up to 0.28 mm diameter.
Fineness of 844 to 977. Deposit source for the placer deposits of the Dzhalinda, Yannan, and ingagli Rivers, the
largest in Far East Russia.

Gurov, 1969; G.P. Kovtonyuk, written commun., 1990.

N51-04 Burindinskoe Au, Ag Small. Average grade of 9.5 g/t Au,

041 ) , 42.6 g/t Ag. Reserves of about 827,400
S3°41N Stanovoy Au-Ag epithermal vein tonnes ore. Inferred reserves of 6,230
124°54'E kg gold and 38,200 kg silver.

Ocecurs in steeply-dipping quartz and quartz-carbonate gold-bearing veins. Veins range up to 200 m length, with an
average thickness of about 10 m. Hosted in an Early Cretaceous volcanic sequence overlying the Gonzhinsky terrane
of the Burea-Khanka superterrane.

V.A. Taranenko, written commun., 1991; G.P. Kovtonyuk, written commun., 1993.

N52-01 Zolotaya Gora Au Small. Average grade of grade 52 g/t
o1 Q' , Au. Intermittently mined from 1917 to
?;61 9 NE Stanovoy Au quartz vein 1948. 2.5 tonnes gold produced.
044'

Consists of quartz veins and zones of hydrothermally altered metamorphic rocks that occurconformably to host rock
layering. Alteration is predominantly sericite-quartz and chlorite-amphibole-quartz. Main mineral assemblage is
sulfides-biotite-quantz, sulfide-sericite-quartz and biotite-quartz-amphibole-chlorite. Less common is
amphibole-quartz-feldspar mineral assemblages. Four successive stages of mineralization are identified: (1)
magnetite-chalcopyrite-pyrrhotite-quartz; (2) gold-carbonate-sulfide; (3) zeolite; and (4) supergene. Gold occurs both
in early and late quartz, and in hydrothermally-altered rocks. Gold generally forms films and fine plates in fractures.
Gold concentrated in selvages of quartz and quartz-pyrite veins. Gold fineness high ((985). Deposit hosted in
gneissic granite, granulite, calcareous shale, and quartzite of Stanovoi block of North Asian Craton.

Mel'nikov, 1984

N52-02 Pioneer Au Smalil. Average grade of 2.7 g/t Au, and
o= 5.2 g/t Ag. Reserves of 17.1 tonnes Au,

53°27'N North Bureya Granitoid-related Au 20'19&,"?63 Ag.

126°27'E

Consists of quartz, quantz-feldspar, quartz-tourmaline, and quartz-carbonate veins, and zones of altered
quartz-potassium feldspar-sericite-albite rocks. Zones are 1 to 50 m thick, and in plan commonly branch and change
trends. Ore zones are large, have low Au content and no visible boundries. Extent of deposit determined by
geochemical sampling. Gold and gold-sulfide ore assemblages are distinguished. Gold assemblage consists of
quartz-adularia-carbonate veins; gold-sulfide aseemblage consists of quartz veins with pyrite, galena, stibnite, and
silver sulfosalts. Deposit hosted along margin of an Early Cretaceous granodiorite intrusion; both within the intrusion,
and in adjacent contact metamorphosed Jurassic sandstone and siltstone.

N.E. Malyamin and V.E. Bochkareva, written commun., 1990; V.N. Akatkin, written commun., 1991.
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N52-03 Pokrovskoe Au, Ag Medium. Average grade 4.4 g/t Au and
53°08'N North Bureya Au-Ag epithermal vein ; .:;g/t Ag. Reserves of 15 million tonnes
126°17'E

Consists of gently-dipping quartz veins and zones of hydrothermal alteration. Main alteration types are propilitic
(albite, sericite, calcite, chlorite, and pyrite), berezite (quartz, sericite, and hydromica), and argillic (kaolinite,
montmeorillonite, hydromica, carbonates, quartz, and pyrite). Largest ore bodies consist of gently-dipping zones of
altered rock located near the lower contact of andesitic sequence with a granodiorite porphyry sill. Hydrothermally
altered rocks composed of quartz (25-85%), carbonate (2-5%), hydromica (5-12%), adularia (up to 5%), kaolinite
(5-7%), and sulfides (less than 1%, mostly pyrite). Gold is fine-grained (0.0005 to 0.032 mm) and associated mainly
with quartz rather than with sulfides. Silver grains (0.002 to 0.016 mm) occur in Fe hydroxide. Deposit hosted in Late
Cretaceous andesite, dacitic, and tuff. that overlies a Jurassic coal-bearing sequence of sandstone, siltstone, and
argillite. Deposit interpreted as forming in Late Cretaceous time.

Khomich and others, 1978; Mel'nikov, 1984; V.D. Mel'nikov, written commun., 1993; Khomich, 1990.

N52-04 Malomyr Au Medium. Average grade of 5.0to 12.4
°nR’ . ; . g/t Au. Estimated reserves of 30-50
:3232:; Selemdzha-Kerbi Au quartz vein fonnes gold.

Consists of quartz veins and local stockworks, with an area of 12 km”. Most (94%) of gold reserves occur in the
gently-dipping Diagonalnaya zone that is about 3 km along strike and ranges from 30 to 150 m thick. Diagonainaya
zone has average grade of 1-2 g/t Au and consists of ten gently-dipping (20° to 30°) ore bodies ranging from1.0 to 28
m thick and 50 to 400 m long with an average grade of 5 to 12.4 g/t Au. Assemblages in deposit formed during five
successive stages: (1) quartz breccia with abundant disseminated pyrite; (2) quartz-sulfide veinlets; (3) veinlets of
chalcedony-like quartz; (4) monomineral pyrite veinlets; and (5) quartz-carbonate veinlets with pyrite. The second and
third stages separated by the intrusion of dikes of Early Cretaceous granodiorite porphyry and diorite porphyry. Only
pre-dike mineral assemblages contain gold. Dikes occur within ore zones and are controlled by the same fractures
as ore bodies. Gold is fine-grained and ranges up to 0.02 mm. Shape of gold grains is predominatly lumpy, less
commonly platy. Gold fineness ranges of 700 to 820. Typical admixtures are Fe, Ti, Cu, and Hg. Deposit hosted in
Early Paleozoic quartz-micaceous rocks, shale, slate, and metasandstone of the Tukuringra-Dzhagdi terrane.

K.F. Klyzhko and V.P. Levshuk, written commun., 1982; S.G. Parada, written commun., 1984; B.D. Melnikov,
written commun., 1993.

N52-05 Kamenushinskoe Cu, FeS Small
52°43'N Gar Cu massive sulfide
129°07'E

Consists of lenses, from 100 to 800 m long and 2 to 12 m thick, that occur conformable to bedding. Eleven ore
bodies prospected to depths of 300 m. Pyrite is the most common ore mineral; however, some ore bodies consist of
hematite-magnetite-pyrite ore. Chalcopyrite locally comprises up 1 to 2%. Deposit locally contact metasomatized into
skarn during the intrusion of Paleozoic granite. Deposit is interpreted as of sedimentary-exhalative origin that was
associated with felsic seafloor volcanism. Deposit hosted in Cambrian rhyolite of the Mamyn terrane. The rhyolite
underlies a basaltic and limestone sequence that contains volcanogenic Fe (magnetite) Gar deposit.

P.N. Radchevsky, written commun., 1956 , V.V. Ratkin, this study.

N52-06 Gar Fe Large. Average grade of 41.7% Fe.
oA’ Estimated reserves of 389.1 million

52°34N Gar Volcanogenic Fe tonnes. Not mined

129°04'E

Consists of sheeted Fe layers, mainly magnetite, that occur in metamorphosed Early Cambrian(?) felsic and matfic
voicanic and associated rocks with limestone lenses, all part of the Gar terrane. The Fe layers occur chiefly in the
upper Early Cambrian(?) section, composed mainly of mafic volcanic rocks, within a section that is about 220 to 250
m thick. Most of the ore, about 75 percent, occurs within an interval ranging from 156 to 184 m thick. The deposit
occurs for 4 km along strike. Deposit intruded by Early Paleozoic gabbro, diabase, and plagiogranite and is locally
metamorphosed to skarn. Similar volcanogenic Fe deposis occur to the north and need further exploration.

Zimin, 1985; Zimin and Konoplev, 1989.
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N52-07 Chagoyan Pb, Zn, Ag Small. Average grade of 1.42% Pb,

‘ ) 5.16% Zn, and up to 3,000 g/t Ag.
52°19N Gar Stratiform Pb-Zn Estimated reserves of 65 thousand
128°22'E tonnes zinc.

Consists of a galena-sphalerite aggregate that occurs as cement between grains in sandstone, although veinlets are
also common. Deposit isabout 270 m long and 1.0 m thick. Hosted in quartz-feldspar sandstone that underlies
Cambrian(?) limestone and dolomite of Mamyn terrane. Galena and sphalerite are the dominant ore minerals, with
subordinate pyrite, pyrrhotite, and chalcopyrite. Post-ore dikes and stocks of Early Cretaceous diorite and
granodiorite cut ore bodies. The Mesozoic igneous rocks the stratiform ore bodies locally exhibit hydrothermal
alteration to quartz, sericite, and tourmaline. Deposit occurs on the northern bank of the Zeya River.

1.G. Khel'vas, written commun., 1963; V.V. Ratkin, this study.

N53-01 Bogidenskoe Ti, P Large. Avesrage gracgie %t 3-15% apatite
onq' ) ) averaging 5.7% P,0;. Contains an
55738 Dzhugdzhur Anorthosite apatite Ti-P oetimated 34.3 miion 1008 P',Os.

133°42'E Extends to depth of 400 m.

Consists of densely disseminated and massive lenticular and sheeted bodies that occur in distinctly stratified
rhythmic bands in olivine gabbro, gabbro-syenite, syenite, anorthosite, gabbro-norite, and pyroxene. The sheeted ore
bodies extend tor over 10 km along strike. Ore minerals are alternating massive, spotted, and disseminated
apatite-ilmenite-titanium-magnetite. Apatite contains up to 2.4% F. Ti magnetite contains up to 21% TiO, and from
0.3to 1.1 % V,0;; limenite contains up to 3.1% Fe,0,. U-Pb isotopoic age determination on the igneous host rocks
of 1,700 Ma . Deposit occurs in the upper basins of the Bogide and Soroga Rivers.

Lennikov, 1968, 1979; Panskikh and Gavrilov, 1984; Neimark and others, 1992.

N53-02 Gayumskoe Ti, P Large. Average grade of 8.7% P,0;.

A . .
SN Dzhugdzhu Anorhosie apatte TP g e toanes of .0
134°15°€ o

Consists of a series of closely-spaced, veined and stock-like bodies (nelsonites) of apatite, ilmenite, titanomagnetite
hosted in anorthosite that is associated with lenticular and irregular bodies of olivine gabbro, gabbro-pyroxenite,
pyroxenite, and dunite. Apatite is a hydroxyl-fluorine-bearing variety, containing up to 2.75% H,O. Titanomagnetite
contains from 3.8 to 21% TiO,. limenite is tairly oxidized and contains up to 2.5% Fe,0,. U-Pb isotopic age
determination on the igneous host rocks of 1,700 Ma. Deposit occurs in the upper reaches of the Gayum River.

Lennikov, 1968, 1979; Panskikh and Gavrilov, 1984; Neimark and others, 1992.

N53-03 Maimakanskoe Ti, P Large. Contains an estimated 63 million

om= tons of P,O; extending to 400 m depth.
55°37'N Dzhugdzhur Anorthosite apatite Ti-P 2Js 9 P
134°30'E

Consists of sparsely to densely disseminated, sheeted and lenticular, apatite-ilmenite-titanium magnetite ore bodies

in olivine gabbro, gabbro-norite, gabbro-pyroxenite, and pyroxenite. Ore minerals are massive apatite, apatite-iimenite,
ilmenite, and apatite-ilmenite-titanium magnetite in steeply dipping (50-60°) veins (nelsonite) that are hosted in
coarse-grained anorthosite. Apatite-ilmenite-titanium magnetite ore is predominate and comprised up to 80% of the
deposit. Apatite contains fluorine. Titanium magnetite averages 13.6% TiO, and 0.37% V,0;. limenite contains 6 to
7% Fe,0,. Apatite content up to 50-60% in massive and spotted apatite ore, but averages 15-20%. U-Pb isotoic

age determination on the igneous host rocks of 1,700 Ma. Deposit occurs in the upper reaches of the Maimakan

River near Kendeke Spring, over an area of approximately 30 km’.

Lennikov, 1968, 1979; Panskikh and Gavrilov, 1984; Neimark and others, 1992.
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Summary and References

N53-04 Dzhaninskoe Ti, P Large. Low grade of up to 4% P,0; .
onq . - Contain an estimated 78 million tons of

f;?';gb'ls Dzhugdzhur Anorthosite apatite Ti-P P,O, to a depth of 400 m.

Consists of sparsely disseminated apatite, ilmenite, and titanium magnetite in olivine melanocratic gabbro,
gabbro-pyroxenite, and pyroxenite that form stock-like bodies in anorthosite. Apatite contains up to 1.14% F;.
Titanium magnetite is moderately titanium-bearing with up to 10.7% TiO, and with 0.28 % V,0; . limenite contains
7.8% Fe,0,. U-Pb isotopic age determination on the igneous host rocks of 1,700 Ma. Deposit occurs on the right
bank of the Dzhana River near the mouth of the Kurung River.

Lennikov, 1968, 1979; Panskikh and Gavrilov, 1984; Neimark and others, 1992.

N53-05 North-Shantarskoe P Small. Average grade of less than 6-8%
L] \J P .

55°09'N Galam Sedimentary phosphorite Os

137°35'E

Consists of phosphorite deposits that occur in a sedimentary breccia with indistinct borders. Deposit is as much as
15-16 m thick. Deposit hosted in carbonate rocks in a sequence of chert and volcanic rocks that are partially altered
to quartz-carbonate rock. Sequence occurs for approximately 8-10 km at the northeast end of Bolshoi Shantar
Island.

Shkolnik, 1973.

N53-06 Nelkanskoe P Small. Ranges from 4 to 30% P,0; ,

o \ . . 7' 1° .
54°18N Galam Sedimentary phosphorite averages 7-11%

134°59'E

Consists of phosphorite sedimentary breccia that occur in a steeply-dipping sequence of jasper and volcanic rocks
that are exposed in an erosional windows below gently-dipping Jurassic sedimentary rocks. Hosted in silicified
dolomite and limestone. Phosphorite cannot be traced beyond altered carbonate rocks. Phosphorite beds range up
to 1.8 km in length, although some are only several tens of meters long. Thickness varies from 2 to 41.4 m. Deposit
drilled to aimost 300 m. In addition to fragments of primary phosphorite, deposit contains fragments of silicified
carbonate rocks that are generally 0.5 to 2 cm in diameter, and are cemented by phosphate and hydromica.
Phosphates are radioactive.

Shkolnik, 1973.

N53-07 Ir-Nimiiskoe-2 P Medium. Phosphorus anhydrite ranges

ona’ . ) f 3t0 12%, averages 7-8%.
54°08'N Galam Sedimentary phosphorite rom ° 9 °
134°38'E

Consists of numerous deposits of unusual phosphorites, that occur in sedimentary breccia formed at atoll fans and
seamounts. Deposits occur in an area 25-30 km long and 6-8 km wide and are hosted in complex, steeply-dipping
and folded rocks that represent a reef edifice. Some of the carbonate is silicified. Boundaries of deposits are
gradational due to the variable amount of fragments of primary phosphorite in host dominant limestone, dolomite,
and chenrty carbonate, and in rare jasper, volcanic, and cherty claystone fragments. Primary phosphorites seldom
occur in situ, but occur in thin beds and small lenses of coquina formed predominantly of inarticulate brachiopods
with phosphate shells and some Cambrian trilobites. Phosphorite breccia occurs at different stratigraphic levels and
has no clear boundaries; margin determined by sampling. Approximately 30 phosphorite layers are identified. Layers
range from several tens of m to several km long, but are commonly discontinuous. Deposit generally has simple
mineral composition; in addition to phosphorite contain quartz, dolomite, calcite, rare pyrite, chert, and volcanic rock
fragments. Thickness of the phosphorite ranges from 0.5 to 24 m, but varies greatly even over short distances.

S.G. Kostan'yuan and others, written commun., 1973.
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N53-08 Ir-Nimiiskoe- 1 Mn Small. Average grade of 22.4% Mn.
54°09'N Galam Volcanogenic Mn
134°36'E

Consists of partly metamorphosed, steeply-dipping, lenticular and sheeted, bedded Mn bodies that occur in a diverse
Lower Cambrian sequence of jasper, shale, schist, spilite, basalt, and basaltic tuff that overlays a carbonate reef
complex with seamounts. Mn bodies are several tens to several hundred m long, with a thickness of 1.5 to 120 m.
Bodies vary from massive and banded to thinly-banded. Mn bodies consist of oxidized braunite to
hausmannite-rhodochrosite and rhodochrosite, and rhodonite-rhodochrosite. Bodies also contain quartz and minor
amounts of magnetite, hematite, manganite, sulfides, piedmontite, manganophyllite, tordite, viridine, amphiboles,
muscovite, and plagioclase. Mn content varies greatly, reaching 50-56% in oxidized ore and 47% in carbonate ore. P
ranges from 0.01 to 0.12%, Fe up to 3%, and SiO2 9 to 70%.

Shkolnik, 1973.

N53-09 Milkanskoe Fe Large. Average grade of 30.9% total

ond’ Fe, 29.1% soluble Fe, 2.1% Mn, 0.27%
54°04'N Galam Volcanogenic Fe P.0.01% . ° °
134°08'E

Consists of several deposits in a district of 100 km’. Deposits consists of numerous lenticular and sheeted
magnetite bodies that consist of conformable, steeply-dipping bodies of complex composition. Magnetite bodies
occur in a layer up to 600 m thick that consists of alternating, weakly metamorphosed Cambrian jasper, schist,
shale, spilite, basalt, and basaltic tuff that is interlayered with rare sandstone, siltstone, limestone, and dolomite.
Largest deposit consists of a sheeted body over 6 km long and a variable thickness of 100 to 330 m that is
ntercalated with jasper and poorly mineralized schist and shale. About 2/3 of sequence is potentially economic.
Individual deposits range up to 40-50 m in thickness; maximum thickness of interlayered barren rock is 25 m.
Deposit was explored for 530 m downdip and exhibits constant thickness. Geophysical data indicates the deposit
may extend about one km downdip. Seven smaller deposits extend 600 to B00 m along strike and contain mainly
magnetite and local magnetite and hematite that is often intercalated with spherolitic siderite. Smaller deposits are
finely-bedded, banded, rarely massive, have variable mineral compositions, and contain relatively abundant Fe
chiorite, hydromica, stilpnomelane, muscovite, sericite, and apatite, and rare pyrite, covellite, and chalcocite.

Shkoinik, 1973.

N53-10 Lagapskoe P Me:i:m. Co:tain: from 4 to 30%

oL 4" ) anhydrous phosphorous, averages
53°54N Galam Sedimentary phosphorite 5,-,«2_' us priose a9
134°16'E

Consists of carbonate beds that contain phosphorite-bearing breccia with Cambrian fossils. Beds are locally up to
30 m thick, but generally range from several tens of cm to 20 m. Phosphorite-bearing breccia contains fragments of
primary phosphorite, dolomite, limestone, and rare jasper, schist, and shale. Carbonate is commonly completely
altered to quartz. Carbonate bed intercalated with jasper, shale, schist, siltstone, spilite, basalt, and basaltic tuff.

Zagorodnykh, 1984.

N53-11 Galamskoe Fe Large. Average grade of 42.4% total

oy Fe; 39.8% soluble Fe; 1.7 to 13.6% Mn
53°37N Galam Mn, P;0s, S and averages 6.9%; averages 0.9%
133°56'E Volcanogenic Fe P,0s 0.03% S.

Consists of six lenticular, steeply-dipping bodies in jasper beds that are contact metamorphosed zone adjacent to
Late Cretaceous granite and granite porphyry. Additional undiscovered ore bodies may occur. Individual bodies
range from 10 to 90 m thick, extend for up to 3 km, with beds of barren rock. Dominant ore minera! is magnetite that
grades from massive to banded, brecciated, and fine-grained forms. Also occurring are minor pyrite, pyrrhotite,
chakopyrite, bornite, sphalerite, galena, arsenopyrite, actinolite, horblende, cummingtonite, dannemorite, grunerite,
olivine, chiorite, garet, rhodonite, and apatite.

Shkolnik, 1973.
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N53-12 Gerbikanskoe Fe Large. Average grade of 42-43% Fe,
°nQ' . soluble Fe is 33-53%; average of 1.8%
?:32325 Galam Volcanogenic Fe Mn and 9.6% P.

Consists of two zones separated by a sequence of sandstone and siltstone that consists of approximately 30
steeply-dipping sheeted and lenticular bodies composed of magnetite-hematite, magnetite, and hematite. Individual
bodies are several tens of m to 5 to 7 km long, are sometimes closely spaced in an en-echelon pattem. Thickness
varies from 5 to 50 m and is commonly 8 to 28 m. Fe ore varies from banded to thinly-banded, lenticular-banded,
and bedded and consists of finely-dispersed hematite, magnetite, and rare pyrite and chalcopyrite.

Shkolnik, 1973.

N53-13 Kurumskoe Fe Small. Averages 42% total Fe, 40%
§3°23'N Galam Mn, S, P,0; soluble Fe, 0.8% Mn, 0.4% S, 0.85% P.

132°53'E Volcanogenic Fe

Consists of steeply-dipping, lenticular and sheeted bodies of contact metamorphosed magnetite ore that ranges
from 1.5 to 2.0 km long and 15-30 m thick. Bodies occur in a band up to 4.0 km long along the contact of a Late
Cretaceous granodiorite. Host rocks are mainly jasper, schist, and shale, with rare sandstone and siltstone. Ore
ranges from massive to fine-banded. In addition to magnetite, bodies contain from1-2% each of ilmenite, pyrrhotite,
chalcopyrite, arsenopyrite, and pyrite, along with actinolite, tremolite, chlorite, biotite-like mica, and quartz.

Shkolnik, 1973.

N53-14 Itmatinskoe Fe Medium. Averages 40-43% total Fe,

- 0, 0, O,
53°21'N Galam pzos' s' Mn :1395;2$nsoluble Fe, 0.6% P, 0.05% S,
133°24'E Volcanogenic Fe

Deposit hosted in a steep syncline that contains up to 17 conformable, lenticular, and sheeted bodies of
magnetite-hydroxide iron minerals in a zone up to 4 km long and 40 to 50 km thick. Total length of zone of bodies is
12 to 15 km and total stratigraphic thickness ranges up to 135 m. Host rocks are dark gray jasper, schist, and

shale, with subordinate mafic extrusive rocks, sandstone, and sedimentary breccia. Ore varies from massive to,
banded, is fine-grained, and consists of magnetite-goethite-hydrogoethite with intergrowths of martite,
manganosiderite, manganite, pyrite, and Mn hydroxides. Other minerals are quartz, colloidal silica, Fe-bearing
quartzite, clay minerals, calcite, gypsum, and actinolite. Magnetite/iron hydroxide ratio ranges from 1:2 to 1:8. Fe
hydroxides formed from weathering.

S.G. Kostan'yuan and others, written commun., 1973.

N53-15 Poiskovoe Au Small. Average grade 37.4 g/t Ag. Partly
53°08'N Selemdzha-Kerbi Granitoid-related Au mined at surface.
132°12°E

Consist of northeast-trending, steeply-dipping quartz veins. Six veins are identified that occur for 400 m, and range
from 0.25 m to less commonly 1.5 m thick. In addition to fine-grained gold (less than 0.5 mm), veins contain galena,
pyrite, and arsenopyrite. Pyrite and arsenopyrite are gold-bearing, containing 98.22 and 26.0 g/tonne Au respectively.
Host granodiorite exhibits berezitie hydrothermal alteration. Veins occur in a Late Paleozoic granodiorite that intrudes
metamorphosed Paleozoic shale. Deposit interpreted as forming between Late Jurassic and Early Cretaceous.
Deposit not been explored at depth.

N.S. Ostapenko and G.1. Neronsky, written commun., 1975.

N53-16 Zazubrinskoe Au Small. Estimated reserves of 9,046

°nQ" . thousand tonnes ore grading 11.2 g/t
53°00N Selemdzha-Kerbi Au quartz vein prrsdriledord ol Bl
132°22'E

Consists of gently- and steeply-dipping quartz veins with gold (fineness 750), predominante arsenopyrite, and lesser
pyrite, sphalerite, galena, chalcopyrite, cassiterite, and molybdenite. Up to 7% As. Veins are about 2.5 m thick and
up to 600 m long. Steeply-dipping veins are richest in gold. Gold is fine-grained. Mineralization interpreted as
forming in Late Jurassic to Early Cretaceous. Deposit hosted in quartz-micaceous schist of the Nilan subterrane
{Galam terrane).

O.F. Shishkanova, written commun., 1970.
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N53-17 Tokur Au Medium. 27.1 tonnes Au mined
53°09'N Selemdzha-Kerbi Au quartz vein between 1933 and 1940.

132°49'E

Consists of gold-bearing veins. Ore minerals comprise 3% of the veins and consist of pyrite, arsenopyrite, gold,
sphalerite, galena, chalcopyrite, pyrrhotite, tetrahedrite, tennantite, and scheelite. Gangue minerals are quartz,
adularia, sericite, chlorite, and calcite. Gold fineness of 650 to 800. Sphalerite and arsenopyrite increase with depth.
Carbonaceous material occurs along vein margins. Vein zones normally range from 25 to 90 m thick. Veins
commonly occur conformable to bedding of host rocks are are locally discordant. Veins range up to 800 m in length
and vary from 0.2 to 0.7 m thick. Maximum depth of deposit is 500 m. Host rocks are argillite, sandstone, and
quartzite. Diorite dikes and stocks cut the veins. Ar-Ar isotoipic study of adularia indicate an Early Cretaceous age
of mineralization. Veins are hosted in a structurally deformed Middle Paleozoic sandstone-schist sequence.

Radkevich E.A., Moiseenko V.G., Molchanov P.Ya., Melnikov V.D., and Fat'yanov L.I., 1969; Eirish, 1972; Mel'nikov
V.D. & Fat'yanov LI, 1970; P.H. Layer, V. Ilvanov, and T.K. Bundtzen, written commun., 1994,

N53-18 Ingagli Au Small.
53°04'N Selemdzha-Kerbi Au quartz vein
133°22°E

Consists of a quartz vein hosted in a Late Paleozoic stock. Vein contains quartz, gold, arsenopyrite, pyrite,
chalcopyrite, and sphalerite. Gold fineness of 720.

Eirish, 1972.

N53-19 Sagurskoe Au Small. Average grqde of 0.310 35.2 g/t
52°59'N Selemdzha-Kerbi Au quartz vein ?352.940 kg gold mined from 1944 to
132°36'E

Consists of comformable quartz veins that crosscut foliation, and dip from 30° to 60°. Veins are 0.1 to 1.0 m thick
and a few m to 240 m long. About B0 veins are known. Veins contain gold (grains up to 3 mm, fineness 857), and
arsenopyrite, pyrite, sphalerite, galena, sheelite, and scorodite. Gold distributed unevenly in veins; hanging walls of
veins generally richer in gold. Deposit hosted in Early Paleozoic metamorphic rocks consisting of quartz-micaceous
schists with less common actinolite and epidote-actinolite schist.

Eirish, 1972; B.l. Shestakov, written commun., 1988.

N53-20 Kharga Au Small. Intermittently mined from 1901

o . ) until 1955; 5.3 tonnes produced.
52°57N Selemdzha-Kerbi Au quartz vein Contains up to 40 g/t Au, up to 2.5 g/t
133°38'E Ag, and up to 0.4% WO, .

Consists of two types of veins: (1) thick veins that intrude Early Paleozoic greenstone (spilite); and (2) short,
branching veins that intrude carbonaceous schist and highly altered zones in albite-micaceous-quartz schist. Veins
have constant dip thickness and along strike range from 0.5 to 3 m across and up to a few hundreds of meters long.
Quartz comprises up to 95 to 97% of veins. Ore minerals are gold and arsenopyrite, with minor pyrite, pyrrhotite,
chalcopyrite, sphalerite, tetrahedrite, and tennantite. Scheelite occurs locally. Two generations of gold occur, early
gold is 636 fine; later gold is 800 to 950 fine. Deposit cut by dikes. Thirty ore bodies are known, including both
quartz veins and zones of hydrothermally aitered rocks. Twenty-four bodies have been mined.

Moiseenko V.G., 1965; Eirish, 1972.

N53-21 Afanas'evskoe Au Sr_nall. Average grade of 6.3 g/t Au.
52°50'N Selemdzha-Kerbi Au quartz vein Mined from 1929 to 1949,
133°24'E

Consists of quartz veins and zones of hydrothermal alteration (quartz-albite-chlorite-carbonate-sulfide). Zones are up
to 1100 m long; thickness rarely exceeds 2.0 m. Largest zone consists of a series of quartz veins and veinlets that
occur in brecciated quartz- and chlortite-rich rock. Zone is 0.1 to 1.8 m thick and grades 10 g/tonne Au. Deposit
hosted in early Paleozoic sequence of micaceous-albite-quartz, chlorite-quartz shale, and metamorphosed polymictic
sandstone.

Eirish, 1972; Tsykunov Yu.P., 1981; B.D. Melnikov, written commun., 1993.
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N53-22 Talaminskoe Sb, Au Small. Average grade of 6.94% Sb,

oao Kert , 0.3% As, 1.5 g/t Au, 15 g/t Ag. Mined
S2"a2N Selemdzha-Kerbi Sb-Au vein from 1938 to 1943. Produced 511
133°24°E tonnes of stibnite concentrate.

Consists of quartz veins, less common quartz-caicite veins, with stibnite, pyrite, chalcopyrite, and arsenopyrite., and
one vein of quartz-scheelite. Eighteen veins, dipping at 45° to 90°, have been prospected. Veins range from a few
cm to 4 m thick, and from 40 to 680 m long. Prospecting occurs to 42 m depth. Deposit interpreted as forming
during a Late Jurassic to Early Crtetaceous period of regional metamorphism. Deposit hosted in early Paleozoic
micaceous schist of the Nilan subterrane.

A.F. Amerikantsev, written commun., 1953.

N53-23 Ezop Sn Small. Contains up to 0.2% Sn.
52°28'N Badzhal-Ezop Sn polymetallic vein
134°11'E

Consists mostly of sulfide-bearing veins, net-like veinlets, and disseminations. Disseminated zones range up to 18.7
m thick; veins vary from 0.1 to 2 m thick. Sulfides, including arsenopyrite and pyrrhotite, form up to 80% of the
veins. Pyrite, cassiterite, sphalerite, and rare stannite and wolframite, are subordinate. Gangue minerals are quartz
and tourmaline; with rare topaz. Deposit hosted in a system of east-west en echelon fracture zones in Upper
Cretaceous felsic extrusive rocks. Deposit occurs along contact of the Late Cretaceous high-potassium Ezop
Granite.

Usenko and Chebotarev, 1973.

N53-24 Olgakanskoe Sn Small
52°21'N Badzhal-Ezop W, Mo, Bi
134°04'E Sn greisen

Consists of three varieties of greisen: (1) pods and veins in granite; (2) flattened bodies in the apices of dome-like
granite cusps and partly in Late Cretaceous felsic extrusive rocks; and (3) zones with late-stage, cassiterite-quartz
and cassiterite-sulfide veinlets at the granite contacts. Quartz-mica greisen bodies are small, several m thick, and
occur in zones up to 80 m along strike. In addition to quartz and mica, greisen contains wolframite, cassiterite,
arsenopyrite; and minor molybdenite, bismuthinite, and native bismuth. Sulfide veinlets contain arsenopyrite,
sphalerite, galena, chalcopyrite, and pyrite. Deposit associated with Late Cretaceous Ezop Granite.

Usenko and Chebotarev, 1973.

N54-01 Yuzhno-Tominskoe Cr Small
54°06'N Schmidt and Terpeniya Podiform Cr
142°57°E Peninsulas

Consists of of magnesium pyroxenite that contains disseminated and massive, lenticular magnesian chromite in
zones up to 20 to 25 m long. Pyroxenite is Late Jurassic to Early Cretaceous in age and intrudes Mesozoic rocks.
Deposit occurs on eastern Schmidt Peninsula .

Sidorenko, 1974.

N54-02 Mnogovershinnoe Au, Ag Medium
53°53'N Lower Amur Au-Ag epithermal vein
139°48'°E

Consists of hydrothermally altered, adularia-sericite-quartz vein-like zones up to 800 m long that consist of a series
of adularia-quartz veins and veinlets. Some veins and veinlets contain rhodonite-carbonate or lenses of skarns and
sulfides. Ore minerals are pyrite, marcasite, gold, argentite, Au and Ag tellurides, galena, sphalerite, chalcopyrite,
and freibergite. Ore minerals comprise up to 1% of veins. Au/Ag ratio is 1:1. Deposit hosted in Paleocene
andesite-dacite that is part of a multiphase intrusion of highly alkaline granitic rocks. K/Ar isotopic studies indicate
age of mineralization is 49 to 69 Ma. During formation of local Au-bearing skams, presumably formed during intrusion
of Paleogene subalkaline granite, gold was remobilized. Associated Placer Au deposits.

Zalishchak and others, 1978; lvanov and others, 1989.
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N54-03 Belaya Gora Au, Ag Medium

53°23'N Lower Amur Hg, Cu, Pb, Zn

140°14°E Au-Ag epithermal Vein

Consists of disseminations and stockworks that occur in extrusive bodies of subalkalic rhyolite-dacite and explosive
breccia in an Eocene-Oligocene igneous complex. Alteration consists of quartz (50-80%), kaolinite, dickite, sericite,
hydromica, and adularia. Ore minerals are gold, silver, argentite, pyrite, marcasite, chalcopyrite, sphalerite, galena,
hematite, and cinnabar. Ore assemblages are gold-quartz and gold-sulfosalts-sulfide-quartz. Gold distribution is
highly irregular and ore bodies do not exhibit clear boundaries. Deposit extends to depth of 100 m.

Mel'nikov, 1978

N54-04 Bukhtyanskoe Au, Ag Small
53°03'N Lower Amur Au-Ag epithermal vein
140°29'E

Consists of lenticular and irregular mineralized zones consist of highly altered,
orthoclase-adularia-sericite-pyrite-quarntz rock with numerous thin quartz veinlets ranging from 5-10 mm thick. Ore
minerals are gold, pyrite, marcasite, chalcopyrite, sphalerite, galena, argentite, and molybdenite. Ore-bearing
assemblages are gold-quartz and gold-sulfide-quartz. Deposit explored to a depth of 50 m. Ar-Ar isotopic study of
adularia yields of age of 38 Ma for the Au-Ag veins. Deposit hosted in Eocene-Oligocene extrusive subalkaline
rhyolite-dacite and explosive breccia.

Martynov and others, 1985; P.Layer, V.lvanov, and T.Bundtzen, written commun., 1994,

N54-05 Tyrskoe Cu Small. Average gradc of 0.02to 0.7%
. ()

52°57'N Lower Amur Au Cu; up to 2.5 g/t Au, 0.005% Mo.

140°27'E Porphyry Cu

Consists of disseminated sulfides, and veinlets of quantz, quantz-sulfides, and carbonate minerals. Ore minerals are
pyrite, chalcopyrite, magnetite, molybdenite, and gold. Hosted in a diorite porphyry stock that is hydrothermally
altered over an area 0.5 by 20 km. Altered to orthoclase, hornblende-albite, and quartz-sericite rock. Typical of
porphyry Cu deposit of the Nizne-Amur zone.

Sukhov and Rodionov, 1986.

N54-06 Bichinskoe W, Sn Small. Avearge grade of up to 0.2% Sn,
O, o,

52°30'N Lower Amur Sn greisen 0.155% W, and 0.01% Mo.

139°32'E

Consists of a stockwork of veinlets, small veins, and greisen in granite, porphyry dikes, and hornfels over an area of
0.2 kn’. Ore minerals are cassiterite and wolframite, with rare molybdenite, arsenopyrite, pyrite, pyrrhotite,
chalcopyrite, sphalerite, and magnetite. Cassiterite, wolframite, molybdenite, and arsenopyrite form an early
assemblage; other minerals form a later assemblage. Deposit occurs along contact of the Paleogene Chayatinsky
Granitic stock with K-Ar isotopic age of 55 Ma. The hornfels is cut by granite porphyry, aplite, and spessartite dikes.
Complex composedof granite porphyry and fine-grained granite. Age of mineralization interpreted as Paleogene.

Usenko and Chebotarev, 1973.

N57-01 Sukharikovskie Grebni Au, Ag Medium. Average grade of 7.4 g/t Au,
55°40'N Central Kamchatka Au.Ag epnhermal vein 21.6 g/t Ag
158°39'E

Consists of zones of quartz-adularia and quantz-adularia-carbonate veins that form a series of thick, long zones in a
Miocene dacitic ignimbrite sequence. Some veins dip steeply, others are obligue to strike of zones. Individual veins
range from 50 to 700 m long and up to 60 m thick. Zones of veins are a few km long. Host rocks are hydrothermally
altered along faults, where silica-rich and quartz-sericite-hydromica assemblages are found. High Au and Ag
concentrations occur in quartz-adularia veins. Veins are sulfide poor. Two main ore assemblages are
gold-chalcopyrite-quartz and gold-acanthite-adularia-carbonate-quartz. K-Ar age determinations on the host
ignimbrite range 6 to 13 Ma; average is about 10 Ma.

Aprelkov and Frolov, 1970; Shchepot'ev, 1989.
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N57-02 Kumroch Au, Ag, Cu, Pb, Zn Medium. Averagz grac; of up 15P gt
can . . Au; up to 500 g/t Ag; about 10% Pb, 3%

S5°40N East Kamchatka Au-Ag epithermal vein Zn, and 0.5% Cu. Inferred reserve of 60

161°10'E tonnes Au.

Consists of steeply dipping, quartz and quartz-adularia veins and brecciated zones that occur in Paleocene clastic
rocks cut by hypabyssal Miocene diorite porphyry. Host rocks are propylitiically altered and silicified. Veins range from
200 to 400 m long and 0.2 to 6.8 m thick. Ore minerals are pyrite, chalcopyrite, galena, gold, tennantite,

tetrahedrite, argentite, and silver sulfosalts. Gold-sulfide-quartz and gold-sulfosalt-quartz assemblages are identified.
Gangue minerals are quartz, adularia, sericite, hydromicas, montmorillonite, kaolinite, and chlorite. Au is distributed
unevenly.

B.V. Oleinik and others, written commun.,1985.

N57-03 Aginskoe (Aga) Au, Ag, Te MediumA Esti(;nated resourcerf 30-50

onqs ) . tonnes Au and 10-20 tonnes Ag.
55°31'N Central Kamchatka Au-Ag epithermal vein Average grade of 20 g/t Au, g
157°52'E

Consists dominantly of fine-grained, chaicedony-like quartz, adularia, and hydromica with colloform banding. Ore
minerals comprise 0.3 to 1.0% of veins. Major ore minerals are tellurides, including hessite, altaite, calaverite,
silvanite, and petzite. A total of 55 ore minerals are identified. Fold fineness ranges from 740 to 990, and the Au/Ag
ratio varies from 2:1 to 7:1. Six stages of ore deposition are identified: (1) quartz-pyrite; (2)
gold-adularia-corrensite-quanz with a gold fineness of 924 to 968; (3) gold-adularia-quartz with a gold fineness of 936
to 952 at upper levels, and a gold fineness of 740 to 854 at deeper levels; (4) gold-calaverite-quartz with a gold
fineness 940 to 960, (5) gold-hessite-corrensite-quartz with a gold fineness 816 to 880 and (6) quartz-zeolite-calicite.
Endogenous zoning is marked by a vertical change of ore composition, texture, and structure. The concentration of
tellurides and sulfides increases with depth. The deposit occurs in a volcanic caldera composed of Miocene basaltic
andesite and basaltic andesite tuff. Ore occurs in fracture zones and zones of intense jointing. Ore-bearing

structures consist of shear and breccia tectonic zones, which include numerous andesitic dikes and veins, lenses,
and veinlets of adularia-quantz and quartz-carbonate composition. The main ore-bearing zones are the Aginskaya and
Surpriz. In the main ore-bearing zones, short ore bodies merge at depth forming a gently-dipping mineralized band;
complicated in the upper part by steeply-dipping ore shoots. Hydrothermal alteration, commonly propylitic, is
common.

Shchepot'ev,1989.

N57-04 Shanuch Ni, Cu, Co, Au, Pt Small. Average grade of 4.62% Ni,

°0g’ ; L . 0.8% Cu, 0.24% Co, 0.3 g/t Au, 0.5 g/t
55°09'N Kvinumsky Homblendite peridotite Cu-Ni  py. 0°_ 57 gt Pd ° ot o
157°12°E

Consists of two deposits that occur at the margin of a granite-granitic-gneiss dome approximately 5 km in diameter
that intrude an Early Cretaceous metagabbro. One deposit, explored to a depth of 200 km, consists of a
steeply-dipping pipe-like body with a northwest trend. This deposit consists of rich, massive, brecciated sulfide ore.
The other deposit consists of disseminated sulfides, and sulfides in veinlets, and pods. Both deposits are presumed
to join at the depth of about 200 m. Massive and brecciated ore contains an average of 4.62% Ni, 0.8% Cu, 0.24%
Co, 0.3 g/t Au, 0.5 g/t Pt, and 0.57 g/t Pd. In both deposits, ore minerals are mainly pyrrhotite, pentlandite, and
chalcopyrite. Deposit oxidized to a depth of about 10 m.

A.V. ignatyev, written commun., 1979.

N57-05 Kirganik Cu, Au Medium. Average grade of 0.1-1% Cu

o)1 ceki and 0.2 to 0.4 g/t Au in disseminated
85°01'N Iruneiskiy Porphyry Cu and veinlet ore; up to to 0.8 g/t Auin
157°38°E oxidized ore.

Consists of zones of disseminated ore and veinlet copper and gold minerais. Ore minerals are pyrite, chalcopyrite,
magnetite, bomite, chalcocite, hematite, and gold. The richest Au values occur in rich chalcocite-chalcopyrite-borite
ore with more than 1% Cu. An oxidized zone occurs in heavily fractured rocks, to a depth of 100 to 120 m, and
contains up to 0.8 g/t Au. The richest ore consists of metasomatically-aitered biotite-K-feldspar rock. Altered rocks
containing both pyroxene and K-feldspar are essentially devoid of ore. Ore zones are generally conformable with the
host rocks. Zones are steeply-dipping, exhibit biotite-K-feldspar metasomatic alteration, and occur in an area 10-15
m thick, up to 1200 m long. Deposit hosted in Late Cretaceous siliceous volcanic rocks. K-Ar isotopic age of the
altered biotite-K-feldspar rocks is 65-75 Ma.

Viasov, 1977; A.V. Ignatyev, written commun., 1980.
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N57-06 Baran'evskoe Ay, Ag Medium. Average grade of 15 g/t, Au
55006'N Cen‘ral Kamchatka Au.Ag epnhermal ve|n 20-30 g/' Ag

158°13'E

Consists of gold-bearing quartz-adularia veins that are associated with quartz-sericite-hydromica and diaspore-quartz
alteration assemblages. Veins occur along northeast and north-south trending faults. Two ore assemblages are
identified, tennantite-tetrahedrite-chalcopyrite and gold-quartz. Gold is fine-grained, and fineness ranges from 672
to 840, commonly about 770. Deposit occurs in a caldera of a Neogene volcanic complex consisting of stocks of
homblende and pyroxene-hornblende andesite and andesite-dacite. Complex is cut by hypabyssal subvolcanic
andesite to dacite intrusions and dikes. Igneous rocks are propylitically altered.

Shchepot'ev, 1989.

N57-07 Oganchinskoe Au, Ag Small. Average grade of 10-15 g/t Au
54°57'N Central Kamchatka Au-Ag epithermal vein :Zd 20-30 g/t Ag. Reserves of 2 tonnes
157°46'E

Consists of veins and veinlets. Ore minerals are gold, galena, sphalerite, pyrite, chalcopyrite; and rare tetrahedrite,
hessite, petzite, argentite, silver sulfosalts, and cinnabar. Seven mineral assemblages are distinguished, from
oldest to youngest: (1) pyrite-quartz; (2) Au-quartz; (3) Au-sulfides (sphalerite and galena); (4) amethist-sulfides
(sphalerite and galena); (5) wurtzite (sphalerite)-metacinnabatite; (6) cinnabar; (7) quartz-carbonate. Gold and silver
occur in gold-quartz and gold-sulfide assemblages. The gold-sulfide assemblage increases with depth. Deposit
exhibits both propylitic and silicifica alteration. K-Ar isotopic age of 35-36 Ma for adularia associated with deposit.
Ore bodies trend northeast and are hosted occur in volcanic and hypabyssal rocks near the caldera of the
Levinson-Lessing volcano, near the western contact of a Miocene granodiorite stock.

Shchepot'ev, ed., 1989

N57-08 Zolotoi Ay, Ag Medium. Average grade of 10-125 g/t
R’ . . Ay, 40 g/t Ag.

55 03 N Centra' Kamchatka Au-Ag ep.therma' vein

158°21'E

Consists of veins in a large northwest-trending shear zones, spaced up to 2 km apart. Richest orebodies occur in a
small fault/fracture zone that trends diagonally to the main shear zones. Deposit occurs over an area of about 40
km’®. Gold is known in 100 quartz veins, but only 11 are of interest for exploration. Veins are up to 20 m thick and
up to 2 km long. Mineralization occurs from about 500 to 1100 m elevation. The most carefully studied vein is 2.7 m
thick, 700 m long, has a gold content of 10-125g/, and silver content of 40 g/t. The gangue minerals are quartz
(90%), calcite, hydromica, and adularia (up to 10%). Ore minerals (no more than 2%) are pyrite, chalcopyrite,
galena, sphalerite, and argentite. Gold grains are 0.05-0.2 mm. Gold fineness is 720-980. Deposit hosted in Late
Cretaceous volcanoclastic rocks (andesite tuff) and chert, near the contact with overlapping Miocene andesite and
basalt. An economically important Au deposit in Kamchatka.

A.A. Shadrin, written commun., 1992,

N57-09 Malakhitovoe Cu, Mo Medium. Average grade cg 0.55% Cu

AR . and 0.021% Mo in oxidized zone.
S4°46'N Sredinny Re Contains up to 1.26% Cu and 0.1% Mo.
157°21'E Porphyry Cu-Mo

Consists of a Cu-Mo stockwork hosted in subalkaline granite porphyry stock. Richer part of deposit occurs along
contact of stock. Both stock and the country rocks exhibit sericite, chloritie, and silica alteration and contain
disseminations and veinlets of ore minerals. A central, quartz-rich core consists of silicified and K-feldspar-rich rocks
with low-grade chalcopyrite-molybdenite that contains 0.03% Cu and 0.008% Mo. Quartz veinlets are up to one cm
wide, rarely up to 0.4 m wide, and contain coarse-grained flakes of molybdenite. Richest part of deposit crops out
over an area 200-300 by 600 m, and contains 0.4% Cu and 0.02% Mo. Oxidized zones average 0.55% Cu and
0.021% Mo; iocally contains up to 1.26% Cu and 0.1% Mo. Molybdenite contains up to 600 g/t Re. Deposit size
approximately 2.5 km’.

A.V. Ignatyev, written commun., 1988.
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N57-10 Tumannoe Au Small. Average grade of 0.4-2.2 g/t Au
54°21'N Sredinny Au quartz vein and 3 g,t Ag'

157°23'E

Deposit consists of a stockwork hosted in quartz phyliite interbedded with Late Paleozoic metasandstone and
metasiltstone. Major ore minerals are gold, arsenopyrite, and pyrite, with rare chalcopyrite and magnetite.
Mineralized zones are 30 to 115 m long and 20 to 50 m thick. Deposit probably remobilized from black shale.

D.A. Babushkin and others, written commun., 1986.

N57-11 Anomalnoe Ta, Nb Small. Average grade if 0.02% Ta,
©,

S4°04N Sredinny Metamorphic REE(?) 0.04%Nb.

157°24'E

Consists of a quartz vein associated with K-feldspar and albite alteration. Deposit hosted in Proterozoic schist. Vein
trends north-south and forms a steeply-dipping ore body over 1 km long, and from1 to 12.5 m thick. Ore minerals are
columbite-tantalite and ilmenite-rutile, with accessory K-feldspar, albite, and rare epidote grains. K-Ar K-feldspar age
for vein of 170 Ma.

D.A. Babushkin and others, written commun., 1986.

N57-12 Krasnogorskoe Mo Small. Average grade of 0.04 t0 0.1%
oEq" Mo, 0.9% Cu.

53°58'N Central Kamchatka Porphyry Co-Mo

157°28'E

Consists of a series of thin intersecting sulfide veinlets (10 to 30 per 1 m length) with pyrite, chalcopyrite,
molybdenite, and pyrrhotite; as well as disseminated sulfides. Quartz veins with mostly molybdenite range up to 30
cm thick and up to tens of meters long. Ore minerals are molybdenite, chalcopyrite, and pyrite. Molybdenite contains
up to 500 g/t Re. Deposit occurs along contact of Miocene diorite porphyry with Proterozoic gneiss and occurs along
an east-west trending fracture zone that dips 50-80° south.

M.A. Sukharev, written commun., 1957.

N57-13 Kvinum Ni, Cu, Co, Au, Pt Small. Average grade of up to 1.0% Ni,
O, (-}

53°38'N Kvinumsky Gabbroic Cu-Ni 0.5% Cu, 0.03% Co, 0.5 g/t PGE.

157°02'E

Consists of disseminations and scatiered pods of syngenetic and epigenetic breccia-like bodies. Ore minerals are
pentlandite, chalcopyrite, gold, PGE, pyrrhotite, and Ni- and Co-arsenides. Hosted in pyroxenite-peridotite-norite at
the base of gabbro-peridotite intrusions that occur along a thrust zone at the contact of Proterozoic schist and Late
Paleozoic phyllite. Host rocks are regionally metamorphosed, ranging from chlorite-biotite subfacies of greenschist
facies to epidote-amphibolite facies.

A.C. Gamovsky, written commun., 1990.

N57-14 Kuvalorog Ni, Cu, Co, Pt Small. Average grade of 0.1-9.8% Cu,

eng' . 0.1-4.4% Ni, 0.1-0.04% Co, 0.1-6.7 g/t
53°28N Kvinumsky Homblendite peridotite Cu-Ni  py : ¢
157°24'E

Consists of steeply-dipping ore bodies in lenses and veins. Ore minerals are pyrrhotite, pentiandite, chalcopyrite,
pyrite, magnetite, cobaltite, and marcasite. Hosted in lopolith-shaped multiphase Early Cretaceous Kuvalorog
intrusion that includes gabbro, norite, and peridotite and intrudes Late Paleozoic and Proterozoic metamorphosed
rocks.

V.P. Zotov, written commun., 1982.
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N57-15 Kitkhoi Au, Ag, Zn, Pb Small. Average grade if 2-3 g/t Au, up
O J A .

158°17'E

Deposit consists of veins and stockworks in a zone extending tens of km. Deposit contains Au, Ag, Pb, and Zn.
Major ore minerals are sphalerite, galena, chalcopyrite, and pyrite. Gangue minerals are quartz, carbonate, chiorite,
epidote, rare albite, prehnite, and adularia. Ore minerals are concentrated along vein contacts in thin veinlets and
disseminations. Deposit occurs on both sides of the contact of a diorite porphyry stock that intrudes Miocene
volcanic rocks. Age of mineralization interpreted as Middle Miocene.

Viasov, 1977.

N57-16 Rodnikovoe Au, Ag Medium. Average grade of 11.3 g/t Au
oEn and 40-50 g/t Ag. Estimated reserves of

52 50 N East Kamcha'ka Au.Ag epﬂherma] vein 40 tonnes g‘g'dg !

158°16'E

Consists of a major vein, and related quartz and quartz-carbonate veins and veinlets in the apical part of a
gabbro-diorite intrusion. Veins and veinlets contain goldfieldite, silver sulfosalts, and argentite. Gold fineness of 400
to 600. Alteration includes propylitic, (chlorite-carbonate and epidote-chlorite), kaolinitic, quartz-hydromica alteration
with montmorillonite, and silicic with quartz and pyrite. Altered rocks are laterally zoned. Deposit occurs in a complex
vein system with several funnel-shaped ore shoots that narrow with depth. Shoots dip 30-50° south. Vertical extent of
deposit less than 150 m. High Au concentrations (25-30 g/t) occur in upper level of deposit. Quartz-adularia veins
exhibit K-Ar ages of approximately 12 Ma.

1.D. Shchepot'ev, 1989; D. Petrenko, written commun., 1991,

N57-17 Mutnovskoe Ay, Ag, Cu, Zn, Pb Medium. Average grade of u’p to 3 gt
oaa . . Au and 10 g/t Ag. Reserves for North
52%44N East Kamchatka Au-Ag epithermal vein deposit are 1.8 million tonnes ore

158°24'E averaging 16 g/t Au and 315 g/t Ag. For
the South deposit are 5.2 million tonnes
ore averaging 12.4 g/t Au, 1300 g/t Ag,
and 69,000 tonnes combined Pb and
Zn.

Consists of a thick vein and some apophyses, with intervening zones of quartz veinlets. Heavily weathered zones,
generally at the Southern deposit, contain quartz with10-18% sulfides. Less weathered Northern deposit is
sulfide-poor and contains 0.2-2% base metals. Major ore assemblages are gold-tennantite-tetrahedrite,
gold-argentite-pearsite, and chlorite-galena-sphalerite. Canfieldite, as well as the telluride minerals, hessite and
altaite, also occur. Deposit is vertically zoned, with gold, tennantite, and tetrahedrite that occur in upper part of the
veins, and chalcopyrite, galena, sphalerite occurring in the lower part of the veins. Deposit extends to a depth of 500
m below the surface. Hosted in the central part of a paleovolcano composed of Oligocene-Miocene mafic- and
intermediate-composition volcanic rocks. Plutonic rocks consist of Miocene diorite intrusions and numerous dikes of
varied composition. Age of mineralization is interpreted as Oligocene to Early Miocene.

Shchepot'ev, 1989; 1.D. Petrenko, written commun., 1991; Lattanzi and others, 1995.

N57-18 Asachinskoe Au, Ag, Se Medium. Average grade of :p 10 20 g/tf

AR’ . . Au, 40-50 g/t Ag. Estimated reserve o
52°08N East Kamchatka Au-Ag epithermal vein 1.56 milliongt,:)nnges averaging 35 g/t Au
157°54'E and 62 g/t Ag.

Consists of a zone of quartz-adularia veins that occur along a north-south trending, strike-slip fault. Veins split and
pinch out in tutf and andesitic lava. Ore body is a nearly flat-lying band, gently dipping to the south, and conformable
to the hypabyssal host rocks. Ore exhibits colloform-banded structure. Ore minerals comprise less than 1% of the
veins. Ore mineral assemblages are: gold-hydromica, gold-naumanite-polybasite, and gold-adularia-quartz. Major ore
minerals are pyrite, gold, selenium polybasite, and naumanite. Deposit occurs in center of a hypabyssal dacite dome
at the intersection of three large linear faults. Deposit associated with hypabyssal volcanic rocks that are inferred in
cross-section. K-Ar isotopic age for adularia associated with deposit of 12 Ma.

Shchepot'ev, 1989; A.l. Pozdeev, written commun., 1991.
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004-01 Kagati Lake Sb, Hg No data; minor production
59°52'N Southwestern Kuskokwim Sb-Hg vein

159°54'W Mountains

Stibnite, cinnabar, and quartz veinlets along joint surfaces in a stock of Late Cretaceous monzonite and granodiorite.
The zone of veinlets strikes northwest-southeast, is from 10 to 600 cm thick, and is traceable for 15 m. The stock
intrudes Lower Cretaceous volcaniclastic rocks of the Gemuk Group. Workings consist of several trenches and a
few pits. Sporadic development from 1927 through 1981.

Sainsbury and MacKevett, 1965

004-02 Kemuk Mountain Fe, Ti, PGE Estimated 2,200 million tonnes grading

O, O, H
59°44'N Southwestern Alaska Zoned mafic-ultramafic 151017 % Fe, and 210 3 % TiO,
157°45'W

Buried titaniferous magnetite deposit in crudely zoned pyroxenite, interpreted as part of zoned "Alaskan-type"
ultramafic pluton. Steeply-dipping, high-temperature contact metamorphic zone with adjacent Permian quartzite and
limestone. Aeromagnetic survey indicates pluton about 1,500 m thick and underlies about 6 km? area.

Humble Oil and Refining Company, written commun., 1958; Eberlein and others, 1977; Charles C. Hawley, written
commun., 1980

004-03 Rex Cu, Au No data
57°12'N Alaska Peninsula and Porphyry Cu
157°00'W Aleutian Islands

Stockwork of chalcopyrite, pyrite, and molybdenite in disseminations and coatings on joint surfaces in series of
intensely fractured, small hypabyssal andesite stocks. Hematite zones in brecciated homfels in contact
metamorphic aureoles. Stock about 3 sq km in area. Stocks intrudes the lower Tertiary Tolstoi Formation and
overlying volcanic rocks of the Meshik Formation. K-Ar ages of stocks and hydrothermal alteration range from 34 to
39 Ma. Drilling in 1977.

Thomas K. Bundtzen, written commun., 1 984; Frederic H. Wilson, written commun., 1985

004-04 Kilokak Creek Pb, Zn No data

57°11'N Alask'a Peninsula and Polymetallic vein(?)
156°24'W Aleutian Islands

Zone of alteration and sparse veins with anomalous Pb and Zn values in black siltstone of the Upper Cretaceous
Hoodoo Formation, and shallow-water to nonmarine sandstone, shale, and conglomerate of the Chignik Formation,
and in Eocene(?) volcanic and hornblende andesite plug. Little alteration of andesite plug; extensive disseminated
pyrite in country rock surrounding plug. Zone of alteration and sparse veins on periphery of, but predates, the
Pliocene Agripina Bay (granodiorite) batholith.

Frederic H. Wilson, written commun., 1985

004-05 Mike Mo No data
57°03'N Alaska Peninsula and Au, Ag, Pb, Zn
157°13'W Aleutian Islands Porphyry Mo

Area of intense silicic alteration, and weak propylitic and potassic alteration, with disseminated molybdenite, pyrite,
and chalcopyrite on joint surfaces with local pyrite zones. Alteration and mineralization occur in fractured Pliocene
dacite and rhyodacite stock intruding sandstone, conglomerate, and siltstone of the Jurassic Naknek Formation.
Samples with anomalous Au, Ag, and Mo from center of altered zone, and with anomalous Pb and Zn on periphery of
altered zone. K-Ar age of 3.65 Ma for stock. Drilling in 1977.

Frederic H. Wilson and Dennis P. Cox, written commun., 1985; Robert L. Detterman, oral commun., 1986
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004-06 Cathedra! Creek, Braided Cu, As, Zn, Pb No data
sary Creek
56°30'N Polymetaliic vein

Alaska Peninsula and
158°44W Aleutian Islands

Quartz, arsenopyrite, sphalerite, chalcopyrite, and galena in veins adjacent to various late Tertiary stocks of pyroxene
andesite, homblende andesite, and biotite dacite. Textures and field relations indicate shallow emplacement of
stocks. Minor chalcopyrite and pyrite in zones of sericitic alteration of stocks and adjacent sedimentary rocks.

Stocks intruded into the Chignik, Hoodoo, Tolstoi, and Meshik Formations. Stock at Cathedral, at Bee Creek (AP12,
below), and others in area aligned along 65 km east-west-trending lineament that ends at Black Peak, a Holocene
volcanic center.

R.F. Robinson, written commun., 1975; Cox and others, 1981; Wilson and Cox, 1983; Frederic H. Wilson, written
commun., 1985

004-07 Mallard Duck Bay Cu, Mo No data
56°14'N Alaska Peninsula and Porphyry Cu-Mo and(or)

Pyrite, chalcopyrite, and molybdenite veinlets in swarms concentrated along intersections of joint systems in
Oligocene andesite flows, breccias, and lahars. Cut by numerous diorite dikes. Intense sericitic alteration over
several square kilometers with weak propylitic alteration to northwest.

Wilson and Cox, 1983

004-08 Bee Creek Cu, Au OGBat:’ s:ﬁmplg%gogr;:in u% to 0.25"(/: 4Cg
omq : .01% Mo, 0. u. Estimated 4.
S6°31N Alaska Peninsula and Porphyry Cu to 9.1 million tonnes grading 0.25% Cu,

15g°24w  Aleutian Islands 0.01% Mo, and trace Au
Disseminated chalcopyrite in arkosic sandstone near late Tertiary hypabyssal dacite stock. Zonal alteration pattern
with a potassic-altered core, and a propylitically altered periphery. Sericite alteration superposed on both core and
periphery. Altered part of dacite stock about 3 sq km in area. Stock intruded into the Upper Jurassic Naknek
Formation.

E.D. Fields, written commun., 1977; Cox and others, 1981; Wilson and Cox, 1983; Robert L. Detterman, oral
commun., 1986

004-09 Warner Bay (Prospect Bay) Cu, Mo, Pb, Zn Average grade of 0.3% Cu, unknown Mo
56°10'N Alaska Peninsula and Porphyry Cu, Polymetaliic vein 920
158°20'W Aleutian Islands

Disseminated molybdenite and chalcopyrite along joint surfaces in closely jointed granodiorite. Galena and sphalerite
in veins paraliel to main set of joints, or in distinct hematite-rich breccia zones. Occurs in several square kilometer
area in the late Tertiary Devils batholith which ranges from quartz diorite to granodiorite. Little to no sericite or argillic
alteration. Diatreme or breccia pipe at north end of deposit contains clasts of propylitically altered granodiorite
cemented by galena, sphalerite, pyrite, calcite, and zeolites.

Atwood, 1911; Wilson and Cox, 1983; Thomas K. Bundtzen, written commun., 1984

004-10 Canyon Creek Fe Not estimated.
59°38'N Kilbuck Ironstone
161°08'W

Deposits consists of rhythmically-layered hematite, magnetite, and siderite in layers up to 4 cm thick that occur in
bleached Early Proterozoic quartzite (Bruce Hickok, T.K. Bundtzen, and M.L. Miller, written commun., 1992). The host
rocks are mainly quartzite, garnet-biotite schist, metafelsic volcanic rocks, and amphibolite that are metamorphosed
at amphibolite facies. The occurrence is about 150 m long, but is poorly exposed.

Bruce Hickok, T.K. Bundtzen, and M.L. Miller, written commun., 1992.
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005-01 Pebble Copper Au, Cu, Mo Inferred reserves 500 million tonnes of
0, O,
59°53'N Eastem-Southern Alaska Porphyry Au-Cu 0.35% Cu, 0.4 g1 Au, 0.015% Mo
155°24'W

Disseminated chalcopyrite, pyrite, and molybdenum, accompanied by minor to trace galena, sphalerite, and
arsenopyrite in stockwork vein system. Mineralization hosted in early Tertiary granodiorite porphyry and adjacent
homtfels aureole. Granodiorite is part of larger composite 40 square km volcanic-plutonic complex that includes
pyroxenite, alkali gabbro, quartz monzonite, and dacite volcanic overlyers. Chemically, volcanic and plutonic rocks
plot in alkali-calcic and quartz alkali fields. Sulfides were introduced during late stage intense hydrofracture episode
that was preceded by potassic, silicic, and sericitic alteration events. Tourmaline breccias locally present. Two K-Ar
ages on hydrothermal sericite and igneous K-Spar are 90 and 97 Ma respectively.

Phil St. George, and T.K. Bundtzen, written commun., 1991; Bruce Bouley, oral commun., 1992

005-02 Fog Lake (Pond) Ay, Cu, Ag Grab samples with up to 37 g/t Au, 5 git
©,

59°31'N Alaska Peninsula and Au-Ag epithermal vein Ag, >0.5% Cu

154°23'W Aleutian Islands

Zone with swarms of pyrite- and chalcopyrite-bearing veinlets that cut altered quartz porphyry that intrudes Tertiary
dacite tuffs, lahars, and breccias. Zone about 550 by 305 m. Veinlets are best developed at intersections of
northwest-, northeast-, and east-northeast-trending structures. Envelopes of argillic alteration about 7 cm wide
adjacent to veinlets. Outer, weaker propylitic alteration. To the northwest, mineralization grades into sphalerite and
minor galena with anomalous Ag and Au. Quartz porphyry altered to sericite and pyrite; propylitic aiteration in
adjacent volcanic rocks. Dacite tuffs, lahars, and breccia, and associated agglomerate and conglomerate
unconformably overlie Late Cretaceous to Paleocene(?) quartz diorite to granodiorite pluton. Andesite to dacite dikes
crosscut volcanic rocks.

Reed, 1967; Gary L. Andersen, written commun., 1984

005-03 Kuy Au, Ag, Cu No data
59°16'N Alaska Peninsula and Au-Ag epithermal vein
154°38'W Aleutian Islands

Quartz veins and quartz-vein breccia with gold-silver tellurides and chalcopyrite. Veins occur in gash fractures that
strike west-northwest and dip steeply southeast. Fracture zone about 300 m wide and 900 m long. Veins exposed
for about 90 m along strike. Abundant vugs and comb quartz. Quartz bodies form flattened rods that plunge steeply
southeast. Veins and fracture system occur in dacite tuff-breccia that is the upper part of a dissected Tertiary
summit caldera. Fracture zone exhibits intense argillite and pyrite alteration; silicic alteration occurs in narrow
envelope surrounding quartz veins. Basement is Mesozoic(?) sedimentary rocks.

Gary L. Andersen, written commun., 1984

005-04 Crevice Creek (McNeil) Au, Cu Produced 11 tonnes from high-grade
59°08'N Alaska Peninsula Ag, Fe igf‘;z ggh 4.5 g/t Au, 514 g/t Ag, and
154°40'W Cu-Au skarn

At least ten epidote-garnet skarn bodies occur in limestone over a 2 km? area adjacent to southwest part of the
Jurassic(?) granodiorite stock of Pilot Knob. Skarn bodies 3 to 800 m long and a few centimeters to 60 m wide.
Magnetite-rich skarn in isolated pods in nearby metavolcanic rocks. Skarn bodies developed in limestone, chert, and
argillite of the Upper Triassic Kamishak Formation and in overlying metavolcanic rocks of the Jurassic Talkeetna
Formation. Local disseminated magnetite zones in epidote-garmet skams. Largest skamn body at Sargent Creek
contains epidote, garnet, actinolite, quartz, pyrite, and chalcopyrite. Lenses up to 1 m wide and 10 m long average
7% Cu. Numerous magnetic anomalies in area surrounding granodiorite stock.

Martin and Katz, 1912; Richter and Herreid, 1965

b7
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Deposit No.  peposit Name Major Metals Grade and Tonnage
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Summary and References

005-05 Nuka Bay District Au Produced aboq% 258,000 g Au; channel
59°33'N (Nualaska, Lost Creek, Au quartz vein samples contain from 1 to 300 g/t Au

150°35'W Chugach Mountains
Quartz veins up to 1.0 m wide and 100 m long with sparse gold, arsenopyrite, pyrite, chalcopyrite, and galena. Veins
of irregular shape with local pinching and swelling generally strike east-west, normal to regional structure. Veins
mainly fissure fillings in metagraywacke and to lesser extent in phyllite of the Upper Cretaceous Valdez Group. Veins
probably fill tensional cross joints formed during late stages of regional folding of host rocks. Sparse Tertiary quartz
diorite dikes are cut by quartz veins. Several mines and prospects. Explored and developed from about 1909 to
1940. About 1,300 m underground workings. Minor subsequent mining activity.

Richter, 1970

005-06 Red Mountain Cr Two largest deposits are estimated to

. ; contain 87,000 tonnes of about 25 to
S9°22N Kodiak Island and Border  pogitorm Cr 43% ICr O,. One addistigngl I?;\‘:v-grade
151°30w  Hanges it

deposit with 1.13 million tonnes Cr,0,
Layers and lenses ot chromite concentrated in several areas several hundred meters long and 60 m wide in dunite
tectonite. Largest chromite layer about 190 m long and up to 1.5 m wide. More than 10 smaller ore bodies. Occurs
in Early Jurassic or older dunite tectonite interlayered with subordinate pyroxenite in zones about 60 m thick. Locally
abundant serpentinite, especially at contacts of bodies. Ultramafic rocks part of the Early Jurassic or older,
informally named, Border Ranges ultramafic and mafic complex of Burns (1985); faulted at base. Sporadic
exploration and development from about 1919 to present. Several hundred meters of underground workings and
trenches. About 26,000 tonnes of ore, ranging from 38 to 42% Cr,0;, produced from 1943 to 1957. Nearby Windy
River chromite placer deposit in glaciofluvial sand and gravel deposits downstream from Red Mountain, is estimated
to contain 15.6 million m® with 1.33% Cr,Os.

Guild, 1942; Bundtzen, 1983b; Burns, 1985; Foley and Barker, 1985; Foley and others, 1985

005-07 Claim Point Cr Estimated 82,000 tonnes Cr,0O,.
59°12'N Kodiak Island and Border Podiform Cr Pl’odu‘?ed about 2.000 tonnes of
151°49'W Ranges chromite

Layers and lenses of chromite up to 60 m long and 14 m wide, over area of about 500 by 500 m, in dunite tectonite.
About 14 separate deposits occur in Early Jurassic or older layered dunite tectonite. Few olivine-pyroxene dikes;
locally abundant serpentinite. Ultramafic rocks part of Early Jurassic or older, informally named Border Ranges
ultramafic and mafic complex of Burns (1985). Faulted at base. Explored and developed from about 1909 to 1919.
Mining from 1917 to 1918. Several hundred meters of underground workings and trenches. Sporadic exploration
since; most recently in mid-1980's.

Guild, 1942; Burns, 1985; Foley and Barker, 1985

005-08 Chalet Mountain (Cornelius W, Au, Ag Grab samples with up to 1.75% WO,,
oAg Creek .

57°48N Crhe a) h Mountains Au quartz vein 260 Au 12001 A9

152°20'W ugac

Silicified zones and quartz veins with disseminated scheelite and gold(?) occur within a 100 by 500 m area of silicified
metagraywacke of the Upper Cretaceous Kodiak Formation at Chalet Mountain, and in nearby granodiorite pluton at
Anton Larsen Bay. Scheelite concentrated in silicified zones localized in calcareous-rich part ot metagraywacke.

Seitz, 1963; Rose and Richter, 1967

005-09 Halibut Bay Cr Eight low-grade deposits with estimated
57°22'N Kodiak Island and Border Podiform Cr 180,000 tonnes Cr,0,
1543w  hanges

Scattered small layers and lenses of chromite in dunite and subordinate clinopyroxenite tectonite in areas up to 300
m long and about 100 m wide. Ultramafic rocks part of the Early Jurassic or older, informally named Border Ranges
ultramafic and mafic complex of Burns (1985), faulted at base.

Foley and Barker, 1984; Burns, 1985
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Deposit No.  peposit Name Major Metals Grade and Tonnage
t;::g:g:de Metallogenic Belt Minor Metals
Deposit T
Summary and References P ype
008-01 Nunatak (Muir Inlet) Mo Medium. Main stockwork contains
o£Q" N estimated 2.03 million tonnes grading
58°59'N Central-Southeastern Alaska Cu 0.067% Mo and 0.16% Cu: remaining
136°06'W Porphyry Mo-Cu stockwork contains estimated 117.5
million tonnes grading 0.026% Mo and
0.18% Cu.

Consists of numerous closely spaced molybdenite-bearing quartz veins, stockwork, and minor disseminated
molybdenite in hornfels, skarn, and a mineralized fault zone that occur around a Tertiary(?) granite porphyry stock.
Disseminated sulfides in granite porphyry include varying amounts of pyrite, pyrrhotite, chalcopyrite, and sparse
tetrahedrite and bornite. Some massive sulfide pods occur in silicified skarn adjacent to stock in calcareous
sedimentary rocks. Granite porphyry intrudes tightly folded Paleozoic metasedimentary rocks.

MacKevett and others, 1971; Brew and others, 1978, 1991; Berg, 1984.

008-02 Windy Craggy (Alsek River  Cu, Co Large - World Class. Reserves of 265.7
AR Area) million tonnes grading 1.44% Cu,
137°45'W Cyprus massive sulfide

Consists of two principal massive pyrrhotite, pyrite and chalcopyrite bodies that are hosted in Upper Triassic basaltic
volcanic flows and intercalated siltstone and limestone. Both zones have adjacent sulfide stringer stockworks.
Stockwork more extensive at North Zone. Reserves for the North zone are 148.3 million tonnes grading 1.44% Cu,
0.066% Co, 0.23 g/t Au and 4.16 g/t Ag. Reserves for the South zone are 117.5 million tonnes grading 1.44% Cu,
0.075% Co, 0.16 g/t Au and 3.37 g/t Ag. Additional 31.7 million tonnes are reported for the Ridge and other massive
sulfide zones in the Windy Craggy mountain area. Five additional stratiform Cu occurrences were discovered in the
area in 1992. Deposit age interpreted as Late Triassic.

Cordilleran Geology and Exploration Roundup, 1990; EMR Canada, 1989; Harper, 1992; Schroeter & Lane, 1991, G.
Harper, Massive sulphide potential of the northwestern Cordillera of British Columbia and the significance of the Alta
Basin, Geddes Resources Ltd., written commun., 1992; Macintyre and others, 1993.

008-03 O'Connor River Gypsum, Anhydrite Medium. Reserves of 6.35 million
H O,

59°39'N Unassigned Stratabound gypsum tonnes grading 90% gypsum.

136°44'W

Consists three stratabound gypsum layers that occur in deformed Permian to Triassic limestone, lirestone breccia,
and black calcareous argillite. Reserves are for the West and Kim zones. An additional reserve for East zone is
2.5 million tonnes grading 79% gypsum. Deposit age interpreted as Permian-Triassic.

White, 1986; B.C. Minfile, 1988.

008-04 Adanac-Adera (Ruby Creek) Mo, W Medium. Reserves of 182.3 million
1 O,

59°43N Surprise Lake U, Sn, Cu tonnes grading 0.059% MoS2.

1 33°24'W Porphyry Mo

Consists of molybdenite with accessory pyrite, fluorite, chalcopyrite, scheelite and wolframite with minor arsenopyrite
that occur in a quartz-vein stockwork. Hosted by a quartz monzonite stock associated with the Late Cretaceous
Surprise Lake Batholith. Siliciic and potassic alteration occur as envelopes up to several centimeters thick around
quartz veins. Minor uranium occurs in the deposit. K-Ar age of 70.6 + 3.8 Ma for Surprise Lake Batholith.
Associated W-, Cu-, Sn-greisen veins and W-, Sn- (Cu, Pb, Zn) skamns occur along stock contacts with limestone of
Cache Creek Assemblage. Deposit age interpreted as Late Cretaceous.

Christopher and Pinsent, 1982; B.C. Minfile, 1988; EMR Canada, 1989; Dawson and others, 1991; Mining Review, 1992.
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008-05 Klukwan Fe, PGE, Ti, V Large. Estimated 12 billion tonnes

°nga" ing 13% netite, 1. 4.4%
59 36 N Klukwan-Duke Zoned mafic-ultramafic Fe-Ti 19—:83 ";?wd o.aorztzlgzoes .' ;esesrv':s of 45
135°53'W million tonnes grading 10.3 g/t Au, 0.1%

Cu, 1.0 g/t Pt and 1.0 g/t Pd.

Consists of titaniferous magnetite with minor chalcopyrite, hematite, pyrite, pyrrhotite, spinel, and leucoxene that
occur either as disseminations or in tabular zones in a pyroxenite body surrounded by diorite. Magnetite occurs
interstitial to pyroxene and is idiomorphic against homblende. Cretaceous pyroxenite and diorite intrude Triassic or
older rocks. Best known part of the deposit is nearby Klukwan fan (Takshanuk Mountain) magnetite placer deposit
that contains estimated 453 million tonnes grading 10% titaniferous magnetite. Placer deposit occurs in an alluvial
fan at the foot of the mountain slope along a road below Klukwan lode deposit.

Wells and Thome, 1953; Robertson, 1956; MacKevett and others, 1974; Wells and others, 1986; Brew and others,
1991; Berg, 1984; Wells and others, 1986.

008-06 Haines Fe, Ti Large. Reserves of greater than 1

oqg! . . . billion tonnes grading less than 10%
59 1: NW Klukwan-Duke Zoned mafic-ultramafic Fe-Ti  magnetite, Lo 1o 8% Ti02,
135°30°

Consists of titanium-bearing magnetite that occurs as primary magmatic segregations in pyroxenite that forms part
of zoned complex of the Union Bay Suite. Complex contains a pyroxenite core that surrounded by epidote-bearing
granite, and intrudes metabasalt of the Taku Terrane. Deposit age interpreted as mid-Cretaceous.

Wells and others, 1986; Brew and others, 1991,

008-07 Orange Point Zn, Cu Medium. Reserves of greater than 1
oRE! million tonnes grading 19% Zn, 5.2%
58°55'N Alexander Ba,Pb,Ag,Au Cu, 3.5 g/t Au, 70 gt Ag.
136°60'W Kuroko Zn-Pb-Cu massive
sulfide

Consists of pyrite, pyrrhotite, sphalerite and chalcopyrite that occur as elongated zones of massive and disseminated
sulfides up to 25 meters wide and 170 meters long. Deposit hosted in Permian and (or) Triassic meta-andesite flows
and tuffs. Deposit age interpreted as Permian and Triassic.

Berg, 1984; Brew and others, 1991.

008-08 Kensington Au Produced 10,900 tonnes grading about

or o 5.8 g/t Au. Proven and probable
S6°52N Juneau Ag. Pb reserves are 7.6 million tonnes grading
135°05'W Au guartz vein 5.2g/tonne Au

Stockworks of quartz veins in high-angle zones of sheared and chloritized Cretaceous quartz diorite. Veins contain
mainly pyrite with some chalcopyrite and rare galena. Pyrite varies from disseminated euhedral crystals to massive
veins up 10 0.1 m wide. Alteration varies with intensity of veining, and is marked by chlorite, epidote, sericite, and
locally K-feldspar. Gangue dominantly quartz with lesser amounts of carbonate and albite. Veins are irregular and
vary from 2 to 10 cm wide. Veins generally parallel stockwork boundaries. Vein system trends generally north-south
with an areal extent of 24 by 48 m and a vertical extent of 300 m. The deposit occurs in Cretaceous diorite that
intrudes Upper Triassic greenstone, graywacke, and argillite of the western border of the informally named, Coast
plutonic-metamorphic complex of Brew and Ford (1984). Origin of gold interpreted to be from deep-crustal
metamorphic fluids. Mined from 1886 to 1924. About 1,800 m of workings.

Wright and Wright, 1908; Knopf, 1911; Eakins, 1918; Goldfarb and others, 1988, 1991; Harvey and Kirkham, 1991
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008-08 Jualin Au Medium. Reserves of 907,000 tonnes
og o grading 10.5 g/t Au. Produced about
58°52'N Juneau Ag, Cu, Pb 1.5 million g Au
135°05'W Au quartz vein

Consists of four or five major quartz fissure veins and pipe-like stockworks that contain minor gold, and considerable
pyrite, chalcopyrite, galena, minor sphalerite, and secondary copper minerals. Deposit hosted in Cretaceous quartz
diorite. Pyrite is dominant sulfide. Gold associated with pyrite as minute blebs in goethite rims and fracture fillings
in corroded crystals. Gangue of quartz with lesser ankerite, chlorite, and sericite. Age of mineralization is interpreted
as 55 Ma. Quartz diorite adjacent to veins exhibit proximal ankerite, quartz, and sericite alteration, and more
widespread propylitic alteration. Quartz diorite intrudes Upper Triassic greenstone, graywacke, and argillite of
Alexander terrane. More than 5,500 m of horizontal workings. Origin of gold interpreted to be from deep-crustal
metamorphic fluids. Principal mining from 1895 to 1920.

Knopf, 1911; Jones and others, 1984a; Barnett, 1989; Bundtzen and others, 1990; Goldfarb and others, 1991; Brew
and others, 1991; Swainbank and others, 1991.

008-09 Tulsequah Chief (Big Bull) Zn, Cu, Au, Ag, Pb Medium. Reserves of 8.8 million t%nnes

oqal . grading 1.21% Pb. Grade: 6.42% Zn
S8%44N Coast Kuroko Zn-Cu-Pb massive 4 30, Gy, 2.51 g/t Au, 106.36 g/t Ag.
133°35'W sulfide

Consists of massive to disseminated pyrite, sphalerite, chalcopyrite and galena with tennantite and tetrahedrite that
are hosted in mafic volcanic rocks of the Upper Devonian to early Mississippian Mount Eaton series. Hanging wall
composed of dacite tuffs; footwall composed of more massive andesitic flows. Alteration associated with
mineralization consists of sericite-pyrite with local anastomosing quartz veins grading to pervasive silicification.
Deposit contains lenses of massive sulfides up to 10 meters thick and 170 meters long. Seven conformable lenses
are identified. Deformation of the lenses is intense, with at least 3 phases of deformation. Production 1951 and
1957 was 574,000 tonnes grading 1.8% Cu, 1.3% Pb, 6.7% Zn, 3.4 g/t Au and 110 g/t Ag. Deposit age interpreted
as Devonian and Mississippian.

B.C. Minfile, 1989; EMR Canada, 1989; Dawson and others, 1991; Redfern Resources Ltd., summary report,1995.

008-10 Erikson-Ashby Ag, Pb, Zn, Au Medium. Reserves of 907,190 tonnes

H O, 0,
58°40'N Unassigned Kuroko Zn-Pb-Ag massive gr;g;?%f 15 g/t Ag, 2.3% Pb, 3.8% Zn,
133°28'W sulfide and Zn Skarn ) )

Volcanogenic massive sulfides occur in Upper Cretaceous to Lower Eocene rhyolitic volcanics and associated
volcaniclastic sediments and Mn-rich skarn replacement bodies in Permian (?) limestone and Paleozoic to Triassic
chen, greywacke and intercalated intermediate volcanics and phyllites. Rhyolite-hosted part of deposit generally
consists of lenses of pyrite and magnetite overlain by massive pyrite, sphalerite and galena. Galena and magnetite
are concentrated upward in massive sulfide sections. Skarns occur as veins and replacement bodies with
associated rhodochrosite and magnetite. Deposit age interpreted as Late Cretaceous-E. Tertiary.

B.C. Minfile, 1988; EMR Canada, 1989.

008-11 Sutlahine River Area (Thorn, Cu, Mo, Ag Medium.
58°32'N ';ay) o Lak Pb

, urprise Lake
132°47'W P Porphyry Cu-Mo

Consists of brecciated rhyolite contains chalcopyrite, pyrite, quartz, minor galena, barite, calcite and siderite.
Chalcopyrite and molybdenite occur as disseminations and fracture fillings with quartz and orthoclase. Minor
enargite, tetrahedrite, pyrite and stilbite occur in quartz veins in shear zones and in breccias. Deposit hosted in a
silicic intrusive-extrusive complex of Tertiary Sloko Group, cored by a quartz feldspar porphyry intrudes the contact
between pre-Upper Triassic metasedimentary rocks, and volcanic rocks, including porphyritic andesite, rhyolite and
tuff of the Upper Triassic Stuhini Group. Complex is extensively altered to pyrite, hydrothermally altered. Deposit age
interpreted as Early Tertiary.

B.C. Minfile, 1988.
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Significant Lode Deposits of Russian Far East, Alaska, and Canadian Cordiliera

Deposit No.  peposit Name Major Metals Grade and Tonnage
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Summary and References
008-12 Mount Ogden (Nan, Mo Largg. Reserves of 218 million tonnes
58°26'N l\sﬂoly-Takt) ) Zn, Cu, Ag, W grading 0.30% MoS2.
\ urprise Lake
133°22'W i Porphyry Mo

Consists of molybdenite hosted by an alaskite-quartz monzonite stock of the Coast Plutonic Compiex (Cretaceous
and early Tertiary), that intrudes amphibolite-grade, metamorphosed Permian and Triassic limestones, clastic
sedimentary and volcanic rocks. Country rocks locally contain skam that contains disseminated pyrite, pyrrhotite,
magnetite and traces of sphalerite and scheelite, and a white calc-silicate hornfels with calcite, and wollastonite or
tremolite. Molybdenite occurs mainly in the alaskite as platy crystals in veins, in veinlets, as rosettes in vuggy quartz
and as interstitial grains. Some molybdenite veins range up to 10 cm wide and occur over 30 meters. Alteration
consists of quartz-sericite, with fluorite, biotite, minor pyrite and sphalerite. Deposit age interpreted as Late
Cretaceous and early Tertiary.

Mining Review, 1981; B.C. Minfile, 1988; EMR Canada, 1989.

008-13 Alaska-Juneau Au Medium. Produced 108 million g Au

oq g ,59.1 million g Ag, and 21.8 million kg
S8*16N Juneau Pb. Ag Pb from 80.3 million tonnes ore.
134°20'W Au quartz vein Reserves of 61.6 million tonnes grading

1.8 g/t Au

Consists of a network of lenticular quartz veins a few centimeters to 1 m thick contain sparse scattered masses of
gold, pyrite, pyrrhotite, arsenopyrite, galena, with minor sphalerite, chalcopyrite, and silver. Vein lode system about
5.6 km long and 600 m wide. Deposit consists of a series of parallel quartz stringers in phyllite and schist near the
contact between the Upper Triassic Perseverance Slate, in amphibolite derived from late(?) Mesozoic gabbro dikes
and sills, and in the informally named Gastineau volcanics of Permian and (or) Upper Triassic age. Deposit is in the
western metamorphic belt of the informally named Coast plutonic-metamorphic complex of Brew and Ford (1984).
Most of ore occurs in quartz veins; some in adjacent altered metamorphic rocks. Metagabbro forms irregular dikes
and sills. Large-volume, low-grade mine. A few hundred kilometers of underground workings and several large glory
holes. Production from about 1893 to 1944. Origin of gold interpreted to be from deep-crustal metamorphic fluids,
or possibly a remobilized strata-bound deposit.

Spencer, 1906; Twenhofel, 1952; Wayland, 1960; Herreid, 1962; Goldfarb and others, 1986, 1988, 1991, Newberry
and Brew, 1987, 1988; Light and others, 1989; Brew and others, 1991; Alaska Mineral Industry, 1993, p.13.

008-14 Bohemia Basin (Yakobi Ni, Cu Medium. Estimated 19 million tonnes
57°59'N Island) grading 0.33% Ni, 0.21% Cu, 0.01% Co

. Gabbroic Ni-Cu
13go25w ) akob

Consists of magmatic segregations, chiefly of pyrrhotite, pentlandite, and chalcopyrite. Occur in trough-like body
about 45 m thick near base of basin-shaped, composite norite La Perouse lopolith of Tertiary age. Norite locally
grades into gabbro and diorite. Norite stock intrudes metagraywacke, phyllite, and greenschist of the Cretaceous
and Cretaceous(?) Kelp Bay Group. Considerable drilling exploration during late 1970's to early 1980's.

Kennedy and Walton, 1946; Johnson and others, 1982; Himmelberg and others, 1987, Still, 1988; Brew and others,
1991, Berg, 1984.
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008-15 Greens Creek Ag, Zn, Au, Pb Medium. Reserves of 12.5 million
P~ : tonnes grading 456 g/t Ag, 4.1 g/t Au,
58°05'N Alexander Cu,Bi,Sb 12.8 % Zn, and 4.0 % Pb.
134°38'W Kuroko Zn-Pb-Cu massive
sulfide

Consists of sphalerite, galena, chalcopyrite, and tetrahedrite in a pyrite-rich matrix in massive pods, bands,
laminations, and disseminations, associated with pyrite-carbonate-chert exhalite. Hanging wali of chlorite and
sericite sedimentary rocks. Footwall of black graphitic argillite. "Black ore" forms an extensive blanket deposit, and
is composed of fine-grained pyrite, sphalerite, galena, and Ag-rich sulfosalts in laminations in black carbonaceous
exhalite and argillite; "white ore" occurs along edges of massive pods, and is composed of minor tetrahedrite, pyrite,
galena, and sphalerite in laminations, stringers, or disseminations in massive chert, carbonate rocks, or sulfate-rich
exhalite. Local veins with bomnite, chalcopyrite, and gold below massive sulfides. Veins may be brine conduits.
Sulfides and host rocks underlain by serpentinized matfic volcanic flows and tuffs. Host rocks form Triassic suite of
metasedimentary and metavolcanic rocks in Alexander terrane and apparently overlain structurally severai kilometers
away by fossiliferous Permian black carbonaceous metasedimentary rocks. Host rocks tightly folded into
southeast-plunging, overturned antiform. Interpreted to be an exhalative marine massive sulfide deposit formed in a
Triassic back-arc or wrench fault extensional basin during deposition of arc- or continent-derived clastic and
volcaniclastic sediments intermixed with mafic flows and tuffs. '

Dunbier and others, 1979; Drechsler and Dunbier, 1981; J. Dunbier and D. Sherkenbach, written commun., 1984;
Henry C. Berg, written commun., 1984, Newberry, Brew, and Crawford, 1990; Brew and others, 1991; Wells and
others, 1986; Berg, 1984.

008-16 Chichigof, Hirst-Chichagof Au rediug\. Pr|oduced about 24.6 mglion g
oA u, 1.24 million g Ag, and minor Pb and
S7°40N Baranof Ag Cu from 700,000 tonnes of ore.
136°06'W Au quartz vein Average grade of 7.2 g/t Au, 2.0 g/t Ag.
Reserves of 91,000 tonnes grading 41.2
g/t Au in several ore bodies

Consists of tabular to lenticular quartz veins a few meters thick, extend a few hundred meters along strike, and up to
a few thousand meters along plunge. Mainly ribbon quartz with minor pyrite, arsenopyrite, galena, sphalerite,
chalcopyrite, and some scheelite and tetrahedrite locally. Ore shoots localized within shear and gouge zones in Hirst
and Chichagof faults, especially along undulations in the fault planes. Veins cut metagraywacke and argillite of the
Cretaceous Sitka Graywacke. Production from about 1905 to 1940. Extensive underground workings on 12 levels to
1,200 m deep and 1,440 m long. Considerable drilling and exploration in the 1980's.

Reed and Coats, 1941; Still and Weir, 1981; Johnson and others, 1982; Berg, 1984; Bundtzen, Green, Deager, and
Daniels, 1987; Brew and others, 1991.

008-17 Castle Island, Kupreanof Ba Medium. Produced 680,000 tonnes ore
onQ’ Island grading 90% barite. Sulfide-rich layers
S6°39N Alexander Zn, Pb, Ag, Cu contain up to 5% galena and sphalerite,
133°10W Bedded barite, kuroko and 100 g/t Ag.

Ba-Zn-Pb-Cu massive sulfide

Castie Island: Consists of ienses of massive barite interlayered with metamorphosed Devonian or Triassic limestone,
calcareous and tuffaceous clastic rocks. Sulfide-rich interbeds contain sphalerite, galena, pyrite, pyrrhotite, bornite,
tetrahedrite, and chalcopyrite. Mined by surface and underwater stripping. Kupreanof Istand Deposit: Consists of
lenses of massive pyrite and lesser galena and sphalerite in Upper Triassic metamorphosed felsic volcanic and
volcaniclastic rocks, chen, slate, and marble. Sulfide lenses up to 30 m fong and 3 m wide. Complexly folded and
faulted.

Berg and Grybeck, 1980; Berg, 1984; Grybeck and others, 1984; Brew and others, 1991.
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008-18 Polaris-Taku (Whitewater) Au, Ag, Cu, As, Sb Medium. Rgsource of 2.196 million
58°42'N Texas Creek Au quartz vein tonnes grading 14.74 g/t Au.
133°38'W

Consists of native gold associated with arsenopyrite and stibnite in quartz-ankerite veins. Deposit underlain by late
Paleozoic to Triass Stuhini Group volcanic and sedimentary rocks. Volcanic rocks composed of andesite and basalt
flows and pyroclastic rocks host gold in that occurs in an assemblage of arsenopyrite, ankerite, sericite, pyrite,
fuchsite, and stibnite. Structures hosting deposit are splays of the Tulsequah River shear zone. Production of
231,000 oz. Au from 760,000 tons of ore, with a recovered grade of 0.30 oz Au/t. Deposit age iinterpreted as Early
Jurassic(?).

B.C. Minfile, 1983; Marrioft, 1992; Mihalynuk and Marriott, 1992,

008-19 Muddy Lake (Golden Bear, Au Med(um. Reserves of 720,000 tonnes
58°13'N '.Il”otem)c ) Ag grading 5.75 g/t Au.

o exas Cree
132°17W Au quartz vein

Consists of disseminations and fracture-fillings of extremely fine-grained pyrite that occur along fault contacts of
tuffite and limestone. Deposit interpreted as a mesothermal Au-quartz veins hosted by silicified limestone,
dolostone and tuff of the Permian Asitka Assemblage. Occurs in a north-trending, 20 km long fault zone. Production
started in 1983. Four deposits occur on the property: Bear, Fleece, Totem and Kodiak zones. Deposit age
interpreted as Early Jurassic.

Schroeter, 1987; Northern Miner, August 31,1987; Melis and Clifford, 1987; Osatenko and Britton, 1987; Dawson and
others, 1991; North American Metals Corp, news release, February 1995.

008-20 Glacier Creek Ba, Cu, Zn At least 680,000 tonnes of 45% barite
! .

59°24'N Alexander Pb, Ag, Au and up to 3% combined Cu and Zn

136°23'W Kuroko massive sulfide

Fine-grained sphalerite, galena, chalcopyrite as disseminations, and in massive layers and lenses associated with
metamorphosed Paleozoic and lower Mesozoic mafic pillow flows, highly altered and metamorphosed quartz-feldspar
porphyry, thin phyllitic siltstone and limestone. Sparse disseminated pyrite, magnetite, and tetrahedrite. Main sulfide
layers and lenses associated with lenses of sericite-talc-quartz schist as much as 180 m thick in the

metamorphosed mafic volcanic rocks. Schist formed partly by alteration of mafic extrusive rocks, and partly from
quartz-feldspar porphyry. Deposits up to 9 m thick and 600 m long. Sulfide layers and lenses interfoliated with beds
of nearly pure barite up to 20 m thick. Sedimentary origin indicated by conformable relations between sulfide layers
and bedding. Host rocks part of Alexander terrane; age of host rocks uncertain.

MacKevett and others, 1971; Hawley, 1976; Still, 1984, Still and others, 1991

008-21 Margerie Glacier Cu, Ag, Au Estimated 145 million tonnes of 0.02%
59°01'N Central-Southeastern Alaska Porphyry Cu and lesser Cu, 0.27 g/t Ay, 4.5 g/t Ag
137°05'W polymetallic vein

Chalcopyrite, pyrite, arsenopyrite, sphalerite, molybdenite, and minor scheelite in quartz veins in shear zones,
masses of sulfide, and as disseminations in propylitically altered, Cretaceous or Tertiary porphyritic granite stock and
in adjacent hornfels. Granite intrudes Permian(?) metamorphosed pelitic and volcanic rocks, and sparse marble of
Alexander terrane.

Brew and others, 1978

008-22 Reid Inlet Au, Pb Produced 220,000 to 250,000 g Au
58052'N Ba'ano' Au quanz Vein
136°52'W

Zone of narrow, discontinuous, steeply dipping quartz veins up to a few hundred meters long and up to 1.1 m thick in
altered Cretaceous granodiorite, contact-metamorphosed Permian(?) pelitic and volcanic rocks, and sparse marble
of Alexander terrane. Veins trend north-south, northeast, and east-west.

MacKevett and others, 1971; Brew and others, 1978
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Deposit No.  peposit Name Major Metals Grade and Tonnage
'L-::::;f:de Metallogenic Belt Minor Metals
osit

Summary and References Deposit Type
008-23 Brady Glacier Cu, Ni, PGE Estimated 82 to 91 million tonnes of

onar : Lo 0.53% Ni, 0.33% Cu, 0.03% Co, minor
S8°3IN Yakobi Gabbroic Ni-Cu PGE. Grab samples of 0.18 to 1.30 g/t
136°56'W PGE

Disseminated and lenses of pyrrhotite, pentlandite, and chaicopyrite, with rare pyrite near base of iarge layered
Tertiary lopolith consisting mainly of gabbro with sparse peridotite; the La Perouse layered gabbro. Locally up to 10%
disseminated sulfides. Deposit almost entirely beneath Brady Glacier, but exposed in small nunataks. Gabbro
intrudes metagraywacke and phyllite of the Cretaceous Sitka Graywacke. Considerable drilling and exploration in
1970's, but now in National Park and work stopped short of development.

Brew and others, 1978; Czamanske and Calk, 1981; Himmelberg and Loney, 1981

008-24 Apex and El Nido Au, Ag Produced about 622,000 g Au and
57°57'N Baranof Cu, Pb, W, Zn 93,300 g Ag
136°16'W Au quartz vein

Quartz fissure veins up to 2 m thick and stockworks with sparse pyrite, arsenopyrite, chaicopyrite, galena, sphalerite,
tetrahedrite, and gold. Host rocks are aitered Mesozoic diorite pluton and amphibolite mass within pluton. Minor
sulfides in the altered diorite wall rocks. Deposit also contains disseminations, veinlets, and small masses of
scheelite. Vein system symmetrical around vertical fault that bisects deposit. Pluton intrudes upper Paleozoic
low-grade pelitic and intermediate volcanic rocks. About 1.6 km of workings. Production from 1912 to 1939.

Reed and Coats, 1941; Still and Weir, 1981; Johnson and others, 1982

008-25 Cobol Au Produced about 3,100 g Au from about
57°51'N Baranot Cu, Pb, 2n 120 tonnes ore
136°13W Au quartz vein

Quartz fissure vein up to 0.6 m wide with arsenopyrite, sphalerite, galena, pyrite, and chalcopyrite cuts Cretaceous(?)
quartz diorite, and upper Paleozoic greenstone, quartzite, and siliceous limestone. Quartz diorite locally altered near
veins.

Reed and Coats, 1941; Johnson and others, 1982

008-26 Mirror Harbor Ni, Cu Largest ore body contains about 7,300

H 0, H 0,
57°47'N Yakobi Co taonn;gs 0:':21 Cagout 1.57% Ni, 0.88% Cu,
136°19'W Gabbroic Ni-Cu

Disseminated, intergrown pyrrhotite, pentlandite, and chalcopyrite in composite Tertiary norite stock. Sulfide pods
locally. Stock intrudes contact-metamorphosed metagraywacke and phyllite of the Cretaceous Sitka Graywacke.

Pecora, 1942; Kennedy and Walton, 1946; Johnson and others, 1982

008-27 Treadwell Au, Ag, Pb Produced about 90.1 million g Au from
58°15N Juneau Au quartz vein 25 million tonnes ore
134°21'W

Large deposit with disseminated sulfides and quartz and quartz-calcite vein systems that contain sparse gold, pyrite,
magnetite, molybdenite, chalcopyrite, galena, sphalerite, and tetrahedrite in shattered albite diorite dikes and sills.
These intrude Jurassic(?) and Lower Cretaceous(?) slate and greenstone derived from basaltic tuff or agglomerate;
part of the Treadwell Slate in the Gravina-Nutzotin belt. Some ore in zone at least 1,100 m long in slate inclusions
and in adjacent wall rock. Best ore associated with abundant quartz and calcite veiniets. Deposit mined from above
sea level to 790 m beneath Gastineau Channel. Four major mines connected underground. Principal mining from
1885 to 1922 when most workings flooded during a catastrophic influx of sea water. Origin of gold interpreted to be
deep-crustal metamorphic fluids.

Spencer, 1905; Buddington and Chapin, 1929; Light and others, 1989; Goldfarb and others, 1991
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008-28 Sweetheart Ridge Ag, Ay, Cuy, Pb, Zn Estimated 6,600 t(gmes of 7.9 g/t Ay,
(-)

57°565'N Tracy Kuroko massive sulfide 10.6 g/t Ag. 0.7% Cu

133°37'W

Strata-bound sulfide disseminations and thin, iayers of massive chalcopyrite, pyrite, subordinate sphalerite, and
sparse galena occur in zones up to 2 m thick in cataclastic upper Paleozoic or Mesozoic quartz-rich paragneiss and
to a lesser extent in schist. Deposit occurs just west of the informally named Coast plutonic-metamorphic complex
of Brew and Ford (1984). Scattered sulfides in veins may represent remobilized portions of strata-bound deposit.

Brew and Grybeck, 1984; Kimball and others, 1984

008-29 Sumdum Ag, Cu, Zn Estimated 24 million tonnes grading

oa . ) 0.57% Cu, 0.37% Zn and 10.3 to 103
57°47'N Tracy Kuroko massive sulfide(?) g/t Ag, assuming deposit continues
133°28'W beneath Sumdum Glacier.

Massive lenses and disseminated zones with pyrrhotite, pyrite, chalcopyrite, sphalerite, and lesser bomnite, malachite,
azurite, and galena in bodies up to 15 m wide. Zones occur parallel to layering along crest and flanks of isoclinal

fold in Paleozoic or Mesozoic metasedimentary schist and gneiss at the western edge of the informally named Coast
plutonic-metamorphic complex of Brew and Ford (1984). Sulfide-bearing veins(?) and fault breccia that may postdate
strata-bound deposit and represent remobilization of the original mineralization.

MacKevett and Blake, 1963; Brew and Grybeck, 1984; Kimball and others, 1984

008-30 Sumdum Chief Ay, Ag, Cu, Pb, Zn Produced about 750,000 g each of Ag
57°39'N Juneau Au quartz vein ::d Au. Average grade about 13.7 g/t
133°27'W

Two quartz-calcite fissure veins with gold, auriferous pyrite, galena, sphalerite, chalcopyrite, and arsenopyrite.
Uneven gold distribution, mainly in pockets where small veins intersect main veins. Veins, up to 6 m thick, occur in
upper Paleozoic(?) or Mesozoic graphitic slate and marble of the informally named Coast plutonic-metamorphic
complex of Brew and Ford (1984). Minimum of 1,820 m horizontal workings. Moderate former production. Origin of
gold interpreted to be deep-crustal metamorphic fluids.

Spencer, 1906; Brew and Grybeck, 1984; Kimball and others, 1984; Goldfarb and others, 1988, 1991

008-31 Groundhog Basin Ag, Pb, Zn Estimated several hundred thousand
onq . tonnes massive sulfide ore grading 8%

56°31'N Central-Southeastern Alaska Polymetglhc \r/‘em(?). Sn Zn, 1.5% Pb, 51.5 gt Ag. Equal

132°04'W granite, Porphyry Mo amounts of disseminated sulfide ore

grading 2.5% Zn and 1% Pb.

Disseminated to massive pyrrhotite, sphalerite, and galena with lesser pyrite, arsenopyrite, chalcopyrite,
cassiterite,and magnetite. Sulfides occur in several tabular or stratiform zones up to 1 m thick and in veins adjacent
to altered Miocene granite porphyry. Zones and veins occur in upper Paleozoic or Mesozoic calc-silicate,
quartz-feldspar, and hornblende-rich gneiss and schist of the informally named Coast plutonic-metamorphic complex
of Brew and Ford (1984). Deposits and host rocks intruded by granite porphyry and by younger quartz porphyry sills
and dikes. Deposit interpreted as skarn and polymetallic vein deposit related to tin granite. Altered granite porphyry
may contain 1 million tonnes of undiscovered resources containing 0.8% Sn.

Buddington, 1923; Gault and others, 1953; Grybeck and others, 1984; Newberry and Brew, 1988

008-32 Funter Bay Cu, Ni, Co Estimated 450 to 540 thousand tonnes

044" ith 0. 19 h of nd Ni, and
58°14'N Klukwan-Duke Gabbroic Ni-Cu ggs?osg,;%%/‘éﬁac of CuandNi. a
134°52'W

Disseminated pyrrhotite, pentlandite, and chalcopyrite in Mesozoic olivine-homblende gabbro at base of Late(?)
Mesozoic gabbro-norite pipe. Remainder of pipe contains much less sulfide. Pipe intrudes upper Paleozoic or
Triassic quartz-mica schist of Alexander terrane.

Barker, 1963b; Noel, 1966
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009-01 Midway (Silver Tip) Ag, Pb, Zn Medium. Reserves of 1.18 million
i 0, ©;
59°56'N Cassiar Au, Sb, Bi tonnes grading 9.6% Zn, 7.0% Pb, 410

N ot Ag.
130°20'W Pb-Zn-Ag skam and manto

Consists of sphalerite, galena and pyrite with minor silver, gold, antimony and bismuth minerals occur as irregular,
pipe-like, open-space filling and replacement bodies. Deposit hosted by Middle Devonian McDame Group carbonates
beneath a major unconformity. SEDEX Ba, Pb, and Zn deposits occur in the overlying Devonian and Mississippian
Eam Group turbiditic clastic rocks. K-Ar age of 66 Ma for sericitized Earm Group sedimentary rock near quartz-
feldspar porphyry dikes, about 2 kmn from the deposit, interpreted as age of mineralization. Deposit age interpreted
as Late Cretaceous.

B.C. Minfile, 1988; Bradford and Godwin, 1988; EMR Canada, 1989.

008-02 Leguil Creek (Letain) Ba Medium. Production of about 10,000
59°46'N Liard Bedded barite tonnes (1987-88). Grade not available.

127°12'W

Consists of veins and lenses of barite that occur in a thinly bedded sequence of Lower Paleozoic shale and siltstone
of Cambrian and Devonian age. Sequence gently folded into a series of northwest-trending anticlines and synclines.
Three zones are identified. The main zone occurs in a braided fault zone, rarely exceeding 3.5 m thickness, and is
intruded by a diorite dike. Veins in the other two zones vary from 1 to 4 meter wide, trend northeast, and are vertical.
Deposit age interpreted as Devonian(?).

B.C. Minfile, 1990.

009-03 Lower Liard (Gem, Tee, F, Ba Medium. Reserves of 2.4 million tonnes
on Tam . . rading 34-73% CaF2.

59°27'N Liarc: Southeast Missouri Ba-F grading ¢

126°05'W

Consists of fluorite with barite, witherite, barytocalcite, quartz and caicite that occur along contact between limestone

of the Middle Devonian Dunedin Formation and shale of the overlying Middle to Upper Devonian Besa River Formation.
Fluorite occurs in limestone, as veins and pods, and in brecciated shale. Deposit age interpreted as Mississippian,
based on fission track dating.

BCGS, 1972; B.C. Minfile, 1988; EMR Canada, 1989.

009-04 Windy (Balsam, Star, Kuhn, W, Mo Medium. Reserves of 616,500 tonnes
H 0,

59°21'N Cs)ead .Goa:t)k Zn, Cu grading 0.48% WO3, 0.13 MoS2.

129°52'W urprise Lake W skarn

Consists of scheelite, molybdenite, pyrite, pyrrhotite and rare magnetite form coarse disseminations interstitial to
calc-silicates in massive skarn. Locally, quartz-molybdenite veins crosscut skarns. Retrograde massive
pyrrhotite-sphalerite skarn replaces other skarn facies. Skarn minerals include garnet, diopside, actinolite, powellite
and fluorite. Skarn occurs along the lower contacts of marble layers in the Lower Cambrian Atan and Late
Proterozoic Ingenika Groups. Skarns occur adjacent to Late Cretaceous Neediepoint stocks of the Surprise Lake
Suite with a K-Ar isotopic age of 72.4 Ma. Deposit age interpreted as Late Cretaceous.

Cooke and Godwin, 1985; B.C. Minfile, 1988.

009-05 Cassiar (Mount McDame) Asbestos, jade Large. Pre-productionhreserves of 55

onp : million tonnes with hi ualit
59°20'N Cassiar Asbestos Serpentine-hosted asbestos chrysotile. W gn quallly
129°49'W

Consists of a chrysoltile asbestos stockwork hosted in serpentinized alpine ultramafic intrusive rocks that are
emplaced at the contact of Slide Mountain terrane and overlying shelf sediments of Cassiar terrane. Area is underlain
by four major thrust sheets. Deposit composed of two-fibre vein type with magnetite in vein partings and in wall
rocks. Pyrite and jade also occur. Production between 1953 and 1984 of 2.05 million tonnes of fibre. Deposit age
uncertain.

Burgoyne, 1986; Leaming,1978; Northern Miner, December 12, 1987.
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009-06 Mt. Haskin West (Joem, Mo, W Medium. Reserves of 11.76 million
N H L)
59°21'N Rain, Moly Zone) Porphyry Mo-W, Mo skam tonnes grading 0.17% MoS2.

129°31W Surprise Lake
Consists of molybdenite and lesser scheelite in a quartz-muscovite stockwork in fine- and coarse-grained
monzogranite and syenogranite of the Eocene Mt. Haskin Stock and scheelite-molybdenite skarn extend into
adjacent dolomitic sediments. K-Ar dating of the M1. Haskin stock gives an age of 50.9 Ma = 1.5 Ma. Located on
the northwestern flank of Mt. Haskin. Deposit age interpreted as middle Eocene.

B.C. Minfile, 1989; EMR Canada, 1989; Gower and others, 1985.

009-07 S.Q.E. (Storie, Casmo) Mo Medium. Reserves of 100.5 million
i 0,

59°15'N Surprise Lake Po yry Mo tonnes gradlng 0.129% MoS2.

129°52'W

Consists of pyrite and molybdenite that occur as fracture-fillings and rosettes in quartz feldspar porphyry dike-like
phases of quartz monzonite of the Late Cretaceous Needlepoint Intrusions of the Surprise Lake plutonic suite. K-Ar
isotopic age of 73.2 Ma = 2.5 Ma for igneous rocks that form plugs or sheet-like dikes. Deposit related to stockwork
greisen and pegmatite. Deposit age interpreted as Late Cretaceous.

Panteleyev, 1979; Bloomer, 1981; Sinclair, 1986; EMR Canada, 1989; Dawson and others, 1991; Woodsworth and
others, 1991.

009-08 Eaglehead (Eagle) Cu, Mo Medium. Reserves gf 30.0 million
58°30'N Unassigned Ag. Au g’g';;f Jrading 0417 Su. 2.71 gt Ag.
129°09'W Porphyry Cu-Mo

Consists of chalcopyrite, bornite, molybdenite and pyrite that occur at the contact between Early Jurassic Eaglehead
granodiorite of the Guichon Suite (K-Ar isotopic age of186 Ma) and Upper Triassic volcanic and sedimentary rocks of
the Kutcho Creek Formation. Deposit hosted in granodiorite cut by feldspar porphyry dikes and is concentrated in
steep, chiorite-rich shear zones. Alteration is dominantly phyllic and propylitic, but chalcopyrite veins exhibit
potassium feldspar alternation. Malachite, chalcocite, chrysocolia, tetrahedrite, cuprite and native copper also

occur. Deposit age interpereted as Early Jurassic.

Sinclair, 1986; EMR Canada, 1989; B.C. Minfile, 1990; Mining Review, 1992.

009-09 Gnat Lake Area (June, Cu Medium. Reserves of 22.7 million

58°15'N Ztik'ine)c . Au tonnes grading 0.44% Cu, 0.31 g/t Au.
e alore Cree .

129°50'W Porphyry Cu

Consists of chaicopyrite and minor bornite that occur in andesitic greenstone and porphyritic andesite of the Upper
Triassic Stuhini Group. Sulfides occur as blebs, wisps, disseminations and fractures associated with, and proximal
to quartz monzonite and granodiorite of the Middle to Late Jurassic Hotailuh Batholith, part of Three Sisters Suite.
Carbonate alteration is widespread, sericite and silica occur in patches, chlorite and tourmaline occur in veins. All
the rocks exhibit a cataclastic breccia texture. Pyrite is rare, but magnetite concentrations are common with
chalcopyrite. Deposit age interpreted as Middle Jurassic.

Panteleyev, 1977; EMR Canada, 1989; B.C. Minfile, 1990; Woodsworth and others, 1991; Mining Review, 1992.

009-10 Letain (Kutcho Creek) Asbestos Medium. Reserves of 15.7 milli‘on
onpy . tonnes grading 4.7% asbestos fibre.

58°20°'N Unassigned Serpentine-hosted asbestos nnes grading 4.7%

128°44'W

Consists of chrysotile cross-fibre veins that occur in variably serpentinized alpine ultramafic rocks concordant with
metasedimentary and metavolcanic rocks of the French Creek subterrane of Cache Creek terrane. Deposit occurs
in fracture-related veinlets in two prominent sets that strike northeast and northwest. Deposit age interpreted as Late
Paleozoic(?).

Leaming, 1978; Burgoyne, 1986; Northemn Miner, December 12, 1987; B.C. Minfile, 1990.
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009-11 Kutcho Creek (Sumac, Esso) Cu, Zn, Pb Medium. Reserves of 28.5 million
H 0,
58°12N Unassigned Kuroko Zn-Pb-Cumassive  or g, oiar of A - o | oo 238
128°22'W sulfide ' '

Consists of stratabound, dispersed and massive pyrite, chalcopyrite, sphalerite and bornite that occur in sedimentary
and epiclastic calc-alkaline volcanic rocks of the Upper Triassic Kutcho Creek Formation, near the top of a
volcaniclastic pile which overlies Cache Creek tholeiite. Ore zone footwall is a distinctive quartz-eye crystal tuff, often
strongly foliated. Alteration extends 75 meters below the ore zone, and coarse-grained euhedral pyrite occurs in a
zone 10 to 20 m above the ore. Deposit occurs in three lenses, separated by thin argillaceous horizons. Each lens
is zoned from copper-rich at the bottom to zinc-rich at the top. Reserves include the easternmost Kutcho deposit

(17 million tonnes), the central Sumac West deposit (10 million tonnes) and the westernmost Esso West deposit
(1.0-1.5 million tonnes). Deposit age interpreted as Late Triassic.

Bridge and others, 1986; Thorstad and Gabrielse, 1986; B.C. Minfile, 1987; EMR Canada, 1989; Dawson and others,
1991; Mining Review, 1992.

009-12 Red Chris (Money) Cu, Au, (Zn, Pb, Mo) Large. Reserves of 320 million tonnes
H 0,

57°42'N Galore Creek Porphyry Cu-Au grading 0.38% Cu, 0.30 g/t Au.

129°48'W

Consists of pyrite, chalcopyrite and rare bornite with trace molybdenite, galena and sphalerite that occur as
stockworks and sheeted veins in the elongate 5 km-long porphyritic monzodiorite Red stock. The Early Jurassic
monzodiorite intrudes Late Triassic alkaline volcanic and volcaniclastic rocks. An early stage of
orthoclase-albite-biotite alteration, with varying quartz-sericite was followed by pervasive quartz-ankerite-sericite-pyrite
alteration. Pyrite occurs as a halo to the deposit that is genetically related to east-northeast subvertical faults.

Deposit age interpreted as Early Jurassic.

B.C Minfile, 1989; EMR Canada, 1989; American Bullion Minerals Ltd., news release, Jan. 1995.

009-13 Schaft Creek (Liard Copper) Cu, Mo Large. Reserves of 910 milion tonnes
i 0, )

57°29'N Texas Creek Porphyry Cu-Mo g/rtazgtg 0.3% Cu, 0.025% MoS2, 0.14

130°56'W

Consists of bornite, chalcopyrite and molybdenite that in fractures, veinlets and disseminations in hydrothermally
altered Triassic andesite associated with diorite and granodiorite of the Late Triassic Hickman Batholith. Granitic
rocks contain only 10% of the mineralization. Quartz vein stockwork with biotite and potassium feldspar occur in a
low grade core. K-Ar biotite age of 182+5 Ma. Most of deposit occurs in the intermediate zone with chiorite-sericite
alteration. Epidote occurs appears near boundaries of the main deposit. Gold grade ranges from 0.11 to 0.32 g/t.
Deposit age interpreted as <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>