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PREFACE

Yukon Exploration and Geology 1394 consists of three parts: Part A is a comprehensive |
overview of mining and exploration activity in the Yukon; Part B summarizes the activities of |
Government agencies which provide technical and financial assistance to the Yukon mining and

exploration industries; and Part C consists primarily of geological reports by Canada/Yukon ‘
Geoscience Office geologists. Two outside reports are also included.

Much of the information in this volume comes from prospeciors, exploration geologists and
mining companies who are willing to share information for the collective benefit of Yukon’s
minerals industry. This assistance is gratefully acknowledged and sincerely appreciated.

Trevor Bremner

Acting Chief Geologist

Exploration and Geological Services Division
Northern Affairs Program

Yukon Region
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PART A

1994 Yukon MINING AND EXPLORATION QVERVIEW

} Mike Burke and Grant Abbott
Exploration and Geological Services Division
Indian and Northern Affairs Canada
#345 - 300 Main Street, Whitehorse, Yukon, Y1A 2B5

BURKE, M.R. and ABBOTT, J.G., 1995. 1994 Yukor Mining and Exploratibn Overview. In: Yukon Geology and
Exploration 1994; Exploration and Geological Services Division, Yukon, Indian and Northern Affairs Canada.

InTRODUCTION

In 1994, for the second year in a row, no hard rock metal mines
were operational in Yukon, while placer production remained steady.
The future, however, looks much brighter as production decisions
have recently been announced on two lode projects. Positive
feasibility studies have been received on three projects and are
expected soon on three others. Exploration expenditures rose to
$24.7 million by October 1994. Mining and exploration
expenditures should reach $36 mitlion by year end, up from the $20
million spent in 1993 {Fig. 1). This includes about $11 million that
will be spent by Anvil Range Mining Corporation on stripping the
Grum orebody at the Faro Mine. This marks the third consecutive
year that expenditures have risen in Yukon.
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Figure 1: Exploration Expenditures: 1971 - 1994
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The number of quartz claims staked to November 30, 1994 was
10,238, doubling the 5000 claims staked in 1993 (Fig, 2). Quartz
claims in good standing have increased in Yukon for the first time in
six years to 46,870 as of November 30, 1994 {Fig. 3). The number of
placer claims staked during 1994 to November 30 was 1,350, a
slight increase over 1993 (Fig. 4). The amount of placer ground held
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in good standing in the Yukon has increased slightly to 17,706, but
has generally remained steady for the last couple of years (Fig. 5), as
claim owners have continued to hold ground in historic mining
areas, However, the low number of placer leases staked in recent
years (Fig. 6) suggests that exploration for new deposits has been
minimal, and that production could soon decline.
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Figure 2: Quartz claims staked: 1967 - November 30, 1994
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Figure 3: Quartz Claims in good standing: 1975 - November 30, 1994
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Figure 4: Placer claims staked: 1975 - November 30, 1994
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Figure 5: Placer claims in good standing: 1980 - November 30, 1994
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Figure &: Placer leases staked: 1975 - November 30, 1994

Mare than 40 different properties were explored in 1994
(Fig. 7, Appendix 1), but 7 projects accounted for most of the
money. These include Casino, Brewery Creek, Division Mountain
Coal, United Keno Hill Mines, Kudz Ze Kayah and the Fairchild
Project. The highlight of the exploration season was the discovery by
Cominco of a large polymerallic volcanic hosted massive sulphide
deposit on the Kudz Ze Kayah property in southeastern Yukon 115
kilometres southeast of Ross River. Not only is the discovery is the
largest and most significant in Yukon in aver a decade, but it

significantly changes our petception of the mineral potential of the
Yukon-Tanana terrane which underlies much of central Yukon. The
project is being fast tracked and may support a one million tenne per
year mine,

PLACER MINING

Placer gold mining continues to be a major industry in the
Yukon, as it has been since the Klondike Gold Rush of 1898. For the
last five years, placer production (Fig, 8} has averaged 125,000 crude
ounces per year and included a modern-day production record of
169,345 crude ounces in 1989, a value not seen since 1917. Since
1989 production has generally declined, with only 108,950 crude
ounces produced in 1993, In 1994, 107,392 crude ounces worth
mare that C$45 million were mined to the end of October; a 5%
increase over the same period in 1993, An estimated 700 persons
were directly employed at 226 mining operations in 1994, somewhat
higher than the 182 active in 1993,
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Figure 8: Placer gold production in crude ounces: 1979 - October 31, 1994

Lobpe MINING

Anvil Range Mining Corporation successfully acquired the Faro
Mine assets (Minfile #'s 105K-46,53,56,61) from bankrupt Curragh
Resources in November, and immediately began stripping
overburden from the sedimentary-exhalative Grum deposit. Mining
and concentrating of ore is planned for August 1995 following
completion of stripping. The Grurm deposit contains open pit diluted
reserves of 16.9 million tonnes of 4.9% Zn, 3.0% Pb, 47 ¢/T Ag and
0.82 ¢/T Au, enough to sustain production for 6 years. Other
reserves on the property include: 790,000 tonnes (proven) grading
4.19% Zn, 3.35% Pb, 42.4 g/T Ag and 0.68 /T Au in the Vangorda
deposit, which was in production when the mine closed; 20.3
million tonnes (probable and possible) grading 7% Zn, 5.7% Pb, 82
g T Agand 0.87 ¢/T Au in the Dy deposit; and 5 million tonnes
(possible) grading 4.4% Zn, 3.5% Pb, 47 ¢/T Ag and 0.65 g/T Auin
the Swim deposit. The Faro concentrator, which has been idle since
April, 1993, will be upgraded in 1995.
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1994 MiNiNG & EXPLORATION ACTIVITY

® Operating mines

A Deposits and occurences

Figre 7: 1994 mining and exploration activity.
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The King Arctie Jade (Minfile #105H 014) property continued
to produce nephrite jade for southern and overseas markets.
Nephrite (twisted-fihre tremolite} occurs as talus blocks up to 90
tonnes in size and forms lenses up to 15 m long and 5 m thick in the
footwall of several southwest-dipping thrust fauls.

Approximately 20 tonnes of rthodonite was mined from the
Marlin (Minfile #105C 017} occurrence.

ADVANCED DEVELOPMENT AND EXPLORATION

The Brewery Creek deposit (Minfile #116B-160), wholly
owned by Loki Gold Corporation, received a positive [easibility
study in June and is slated for production in August, 1995, The
oxide gold deposit is hosted mainly by sill-like intrusive bodies but
significant mineralization has recently been outlined in sedimentary
and volcanic rocks (Fig. 9). The deposit is oxidized to a depth of
50 m. Eight near-surface zones host total mineable oxide reserves of
17,172,000 tonnes grading 1.44 g/T Au with a 0.5 ¢/T cutoff and 2
stripping ratio of approximately 1.2-t0-1. The eight bodies form a 6
km segment of a linear east-trending mineralized belt 12 km long.
Other ore grade intersections have been located in trenches and drill
holes on several zones in the belt east and north of the main reserves,
and outside the belt, south of the main reserves along a large
southeast-trending geochemical anomaly. The sulphide potential of
the property is yet to be fully exploted. Open-pit mining will be
seasonal and last from April to Cctober, but conventicnal cyanide
heap leaching will continue year-round (Fig. 10). Recoveries are
expected to be 80%, and mining costs about US$178/ounce. The
mine has reserves to last 7.5 years, at a rate of 83,000 cunces/year.
Laki has submitted an Initial Environmental Evaluation Report {IEE)
to the Federal Government and is currenily being screened under the
Environmental Assessment Review Process (EARP). The company

has also applied (o the Yukon Water Board for a water use license.

Figure 9: Bulk sample trench on the Kokanee zone at Loki Gold
Corporation’s Brewery Creek property. Barren Devono-Mississippian
Earn Group shale is in fault contact with altered and mineralized quartz-
monzonite of the Tombstone Suite.

Figure 10 Rick Diment, Project Geologist at Brewery Creek, explains the
deposit to a group of visiting Russians. Leach pads will be located in the
stripped area seen in the background,

Figure 11: In 1994 Pacific Sentinel conducted an 83 hole 16,800 m
drilling program of in-fill holes for open pit mine planning and step-out
holes for determining the overall size of the deposit.

Pacific Sentinel Gold Corporation drilled 83 large diameter
diamond drili holes totaling 16,800 m on the Casino (Minfile
#1151-028) Cu-Au-Mo porphyry deposit (Fig, 11). The deposit is
focated in the Dawson Range, narthwest of Carmacks, 60 km from
the end of the Mt. Freegold road. Reserves are estimated at 531
million tonnes grading 0.26% Cu, 0.025 Mo, and 0.27 ¢/T Au. The
deposit is hosted by the Casino Complex, a subvolcanic suite of
breccias, dykes and porphyritic phases dated at ahout 70 Ma. These
intrude granodiorite of the mid-Cretaceous Klotassin Batholith. The
deposit is unglaciated and includes a well developed leached cap,
supergene zone, and hypogene zone. An initial open pit containing
reserves of 119.3 million tonnes grading 0.27% Cu and 0.48 /T Au
at a stripping ratic of 0.9-to-1 has been designed. The pit
encompasses the oxide gold zone (36.5 mT @ 0.6 ¢/T), the
supergene zone (58.6 mT @ 0.43% Cu, 0.44 g/T Aw) and a small
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portion of the hypogene zone (24.3 mT @ 0.31% Cu, 0.41 g/T Au).
Pacific Sentinel is working on a detailed prefeasibility study
including testing for diflerent methods of metal extraction. These
include: cyanide leaching of Au from the oxide gold zone, acid leach
of copper with SX/EW for Cu Iollowed by cyanide heap leach for Au,
conventional milling, and bioleaching. Casinc was the largest
exploration project in the Yukon this year with 16,800 m of
diamond drilling in 83 holes. A total of aver 67,000 min 220 large
diameter drill holes have now been drilled on the property.

Western Copper Holdings and Thermal Exploration received a
positive feasibility study in October for the Carmacks Copper
deposit (Minlile #1151-008). The property is located 40 km by rcad
northwest of Carmacks. The feasibility study is based on diluted
open pit oxide reserves of 14.2 million tonnes grading 1.01% Cu and
0.51 g/T Au. Copper recovery is estimated at 80%. Mining would be
conducted on a seasonal basis at a rate of 1.6 million tonnes of ore
per year. The copper will be recovered through heap leaching and
SX/EW on a year round basis. A successful pilot leach, SX/EW
project was conducied {rom Septernber 1993 to February 1994 in
the town of Carmacks. Temperatures as low as -50 C were
encountered. The proposed mine will produce 41 tonnes of cathode
copper per day at an estimated cost of $0.69 per pound. Capital
costs are estimated at $57 million. Based on existing reserves the
mine will have an 8.5 year life. Carmacks Copper is one of three
metamorphosed copper deposits located in Jurassic granodiorite
along the boundary between the Yukon-Tanana and Northern
Stikine terranes. The others are S (Minfile #1151 011} and Def-
Minto (#1151 021,022). Petrographic studies by Western Copper
Holdings suggest thar the Williams Creek host gneiss was criginally
volcanic (andesitic or basaltic tuff and breccia), possibly the Triassic
Lewes River Group. However, based on work on the Minto property
in 1994, other researchers have suggested that the deposits represent
metamorphosed porphyry-style mineralization which was emplaced
in shear zones during intrusion of the host Jurassic bathelith,

BYG Natural Resources Inc. announced a positive feasibility
study for the Mt. Nansen property (Minfile #115[-64 65).
Geotechnical and engineering work was also performed. An existing
mill on site is to be upgraded to 300 tonnes per day. Production will
commence with open pit mining of the Brown-McDade zone (Fig.12)
which contains axide reserves of 200,000 tonnes with an approximate
grade of 7 /T Au and 70 g/T Ag. The Brown-McDade zone is ina
strong northwest-trending, steeply west-dipping vein fanlt which cuts
Cretaceous granodiorite and feldspar porphyry of the Mount Nansen
Group. The shear contains lenses up to 30 m wide of grey quartz with
pyrite and arsenopyrite and minor chalcopyrite, galena, tetrahedrite,
sphalerite and stibnite. The sulphides are oxidized to a depth of about
30 m, The Flex, Heustis North, and Brown-McDade sulphide zones,
which also contain reserves on the Mt. Nansen property, were tested
with 12 diamond drill holes totalling 1000 m in 1994. Total reserves
in all categories from all zones on the property were calculated in
1689 to be 953,000 tonnes grading 9.4 g/T Au and 189.6 g/T Ag.

Yukon Exploration & Geology 1994 Part A

Figure 12: Production from BYG Resources Mt. Nansen property will
commence with open pit mining of 200,000 tonnes of oxide reserves in the
Brown-McDade zone, the stripped area pictured above.

BYG can also acquire a 51% interest in Omni Resources by
spending $2.7 million on engineering and metallurgical work on
Omni properties in the next three years. These properties include
the Mt. Skukum mine (Minfile #105D-158) a former producer with
estimated reserves of 99,000 tonnes grading 14.7 g/T Au, and the
Skukum Creek property (Minfile #105D-022) which hosts diluted
mineable reserves of 465,400 tonnes grading 7.6 g/T Au and
2743 ¢/T Ag.

YGC Resources explored the Grew Creek deposit (Minfile
#105K-009) with a 12 hole diamond drill program totalling
1350 m. In 1995, YGC is planning to truck Grew Creek ore 92 km
to its 450 tonne per day mill at Ketza River. Projected production is
30,000 oz (930,000 g} Au per year for 3 years, with a 93% recovery.
Grew Creek is an epithermal gold deposit in Eocene volcanic and
sedimentary rocks that were deposited i a pull-apart basin within
the Tintina strike-slip fault zone. [n the Main zone, gold occurs as
very fine grained electrum in chalcedonic and fine- to medium-
grained quartz which forms a vein stockwork, and cements
hydrothermal breccias in hydrothermally altered rhyolitic crystal-
lithic Tapilli tifs. Open pit mineable reserves in the Main Zone at
Grew Creek are 170,000 tonnes at 12.0 g/T Au. In 1994,
intersections into the Main Zone included 47.9 m grading 3.45 g/T
Auand 3.9 ¢/T Ag and 29.25 m grading 4.96 ¢/T Auand 5.9 g/T Ag.

EXPLORATION
Coal

Cash Resources has outlined 4 coal measure with over 30 km of
strike potential at Division Mountain (Minfile #115H-013}, 90 km
north of Whitehorse and 18 km from the Klondike Highway and a
major electrical transmission line. In 1994, Cash completed an
extensive trenching program and drilled 4054 m in 26 diamond drill
holes. Open pitable, drill-indicated reserves are now 15.8 million
tonnes of low sulphur, high volatile bituminous coal ideal for




Figure 13: Red Ridge {in the centre of the photo) north of the Division
Mountain coal deposit of Cash Resources was trenched to expose three
seams of coul with an aggregate thickness of 11.4 m. Trenching and drilling
in 1994 was conducted approximately five km south of this location.

electrical power generation. Coal has been demonstrated to be
continucus over a 10 km strike length (Fig. 13) aned reserve potential
is excellent near the nose of a syncline.

Base metals

In late 1993, Cominco discovered mineralized float from the
ABM deposit (Minfile #105G-117) on the Kudz Ze Kayah property
while following up stream sediment anomalies from a government
regional geochemical survey. Since then, an intense exploration
program has outlined an “Inferred Resource” of 13 million tonnes
grading 5.5% Zn, 1.0% Cu, L3 Pb, 125 /T Agand 1.2 ¢/T Auin
1994. A total of 8500 min 52 diamond drill holes were completed
in 1994 in a helicopter supported, low impact exploration program.
Cominco has stated that they will “fast track” the deposit to a
1 million tonne per year operation. Preliminary mine planning
indicates that more than half of the deposit can be mined hy open pit
methods. The polymetallic volcanic hosted massive sulphide deposit
is hosted in Devono-Mississippian felsic voleanic rocks of the Yukon-
Tanana Terrane. This VMS discovery is the first with immediate
economic potential in the Yukon-Tanana Terrane, and it greatly
enthances the mineral potential of a large part of central Yukon.
Comince flew 153,000 km of airborne geophysics and subsequently
staked more than 3700 claims over targets that will be explored in
1965,

The Pamicon Developments-Equity Engineering-Westmin
Resources-Newmmont Exploration joint venture spent $2.7 millien on
the Fairchild Lake project in the Bonmet Plume Area. Since 1928,
exploration in the area has continued for various commodities
including coal, oil & gas, iron, uranium, cobalt, copper, tead, zing,
silver and gold. Recent exploration has focused mainly on Cu-Au-
Ag-Co mineralization in *Wernecke breccias™ cutling Middle
Proterozoic Wernecke Supergroup, In 1994, the Slab (Minfile

Figure 14: Potassic altered heterolithic breccia from the Olympic property
in the Wernecke Mountains. The breccia contains Gillespie Group
dolostone clasts and fewer Quartet Group mudstone clasts in @ matrix of
pink K-feldspar, hematite and sericite.

Figure 15: Minto Explorations drilled targets defined by 1993 geophysics
outside the main reserve on the Minto/DEF property.

#106D-70), Olympic (Minfile #106C-91) (Fig. 14) and Hoover
(Minfile #106E-2} properties were explored with a low impact
helicopter-supported diamond drill program of 21 holes totalling
4808 m. Other properties in the area were explored with geology,
gecchemistry and geophysics. An airstrip was constructed to
improve access.

Minto Explorations continued work on the Minto/DEF deposit
{Minfile #1151-021,022). Exploration to the end of 1992 outlined
proven and probable reserves of 6.56 million tonnes grading 1.87%
Cu, 0.3 g/T Au and 8.2 &/T Ag, and possible reserves of 5.0 million
tonnes grading 0.74% Cu, 0.31 g/T Auand 4.3 g/T Ag. [n 1994,
targets outside the existing reserves were tested with 16 diamond
drill holes totalling 2084 m (Fig. 15). Nine holes spaced 70 m apart
intersected a new zone which averages 6.77 m thick and grades
approximately 2,17% Cu and 1.13 g/T Au. One hole (#94-17), in the
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existing deposit close to the edge, intersected 12.62 m grading
6.26% Cu, 1.68 /T Auand 22.97 ¢/T Ag. A mineral inventory and
core reserve review based on 1993 and 1994 drill results is currently
underway. Minto also performed engineering and geotechnical
studies including overburden and waste characterization, tests on
tailings solids and tailings effluent, and standard acid-base
accounting, The studies indicate that the deposit is not acid-
generating and that the tailings solids are low in heavy metals and
are strongly acid-consuming. A feasibility study expected by late
1994 will be based on a production rate of 477,000 tonnes of ore per
year. The deposit would be mined by open pit followed by
underground operations.

United Keno Hill Mines contracted Watts, Griffis & McOuat
(WGM) 1o conduct an exploration program consisting of over 5700
m of percussion, 4000 m of diamond, and 2700 m of reverse
circulation drilling on the Silver King (Fig. 16}, Husky Southwest
and Bellekeno Mines (Minfile #105M-001). The mined silver veins
of the Kena Hill Camp occur in an area 26 km long and 1 teo 6.4 km
wide. All but the Sadie-Ladue vein are confined to the Mississippian
Keno Hill Quartzite. Since 1921 the district has produced nearly 200
million ounces of silver from approximately 65 veins, with over 50%

.
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Figure 16: Over 4000 m of diamond drilling was conducted on the Silver
King vein in the Keno Hill camp.
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of praduction coming from 6 veins. Low silver prices foreed the
mines to close in January 1989. WGM began the program by
compiling a massive amount of historical data and constructing a
multi-dimensional computerized model of the geology and existing
workings. Measured and indicated reserves are 112,590 tonnes
grading 1337 ¢/T Ag and inferred reserves are 63,270 tonnes grading
1306 g/T Ag; enough to support a mine life of 1.3 years. The goal of
the project is to increase reserves to support an initial 5 year mine
life at a historic average grade of approxiemately 1300 g/T Ag.
International Barytex Resources tested the Mel deposit (Minfile
#95D-005) with six deep diamond drill holes. All intersected
mineralization. The widest intersection contained 10 m grading
5.98% Zn, 0.67% Pband 77% BaSO_f The Mel deposit consists of a
concordant, folded lens of barite and coarse, recrystallized galena and
sphalerite, at the contact berween Cambro-Ordovician limestone and
calcareous slate and phyllite. Drill-indicated reserves have increased
to 6.8 million tonnes grading 7.1% Zn, 2.3% Pb and 54.7% BaSO,. '
Barytex intends continue the drilling program in 1995. )
At the Rusty Springs project (Minfile #116K-003) Eagle Plains
Resources Ltd. discovered two new zones of high grade copper-lead-
zinc-silver mineralization called the Mike Hill and Big Onion zones.
Brecciated dolomite and shale of the Lower and Middie Devonian
Opgilvie Formation contain sulphides in vugs, quartz-calcite veinlets,
widespread narrow lenses and, most commonly, in veins, The Mike
Hill zone was defined by a multi-element geochemical anomaly over
700 m long and was uncovered by trenching in 1994. The showing
is a vein trending at 040° and is exposed in trenches for a surike
length of 300 m. Mineralization consists of quartz-carbonate with
galena, stibnite, pyromorphite, malachite and azurite {Fig. 17).
Selected samples assayed up to 630 ¢/T Ag, 13.9% Cu, 4.4% Pb,
2.6% Zn, 9.1% Sbh and 0.45 g/T Au. The Big Onion zone is located
1.3 km south of Mike Hill, Mineralization resembles the Mike Hill
zone. Specimens assayed up to 2300 ¢/T Ag, 2.03% Cu, 17.8% Pb,
and 0.2 /T Au. A multi-element soil anomaly indicates that the Big
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Figure 17: Vuggy quartz (white) with azurite and malachite (grey shades)
and miror galena fram Mike Hill on the Rusty Springs property.




Onion trends at 170°, Current exploration is directed at defining the
high grade veins on the property and to then drill using on the
model of the Prairie Creek deposit in the Northwest Territories
where similar high grade veins in carbonates are associated with
much larger replacement deposits.

Expatriate Resources and Cachet Enterprises explored the
Canalask property (Minfile #115F-045) with 940 m of diamond
drilling in 6 hales. Drilling was directed at confirming reserves
reported in 1967 as 454,545 tonnes grading 1.5% Ni. The deposit
consists of massive sulphide lenses in Permo-Pennsylvanian taffs of
the Station Creek Formation. Disseminated sulphides are present
throughout the volcanic unit. The main sulphide zone lies
approximately 122 m beneath the {ootwall of a peridotite sill. A
program planned for 1995 will be based on the Noril’sk-Talnakh
model in Russia. At Noril'sk, a large portion of the PGE-rich, copper-
nickel sulphide ores consist of large, wavy, conformable layers, veins,
and streaks in wall rock beneath the intrusions as well as in the
lower portions of the intrusions.

NDU Resources explored the Blende Deposit (Minfile #106
D-064) with 7 diamend drill holes totalling 596 m, Drilling was to
the immediate west of the area where previous drilling indicated an
open pitable geological rescurce of 19.5 million tennes grading
3.04% Zn, 2.81% Ph and 55.9 /T Ag. Six holes intersected
significant mineralization, with the best intersection assaying 9.71%
Fb, 5.48% Zn, 0.78% Cu and 228.4 /T Ag across 14,9 m. The
mineralization remains open to the west, '

Inco Exploration explored the Hart River volcanogenic massive
sulphide deposit (Minfile #116A-009) with 6 diamond drill holes
tetalling 1653 m. The drilling tested the projected strike lengrh of
the favorable horizon. The horizan was intersected but metal values
were low. The deposit is in black shale beneath a loca! lens of mafic
veleanic rocks in the Middle Proterozoic Gillespie Lake Group.
Published reserves are 523,454 tonnes (proved) grading 3.6% Zn,
1.45% Cu, 0.9% Pb, 49.7 g/t Ag and 1.4 g/t Au plus 544,320 (onnes
{probable) of similar grade. The deposit exhibits proximal exhalative
fearures and is synsedimentary. Mafic sills which appear to be feeders
to the volcanics have yielded a uranium/lead date of 1380 Ma
{Abbott, 1993). The age of the deposit is probably similar,

YGC Resources compiled the geology of its Money claims
(Minlile #105H-078) where massive sulphide mineralization occurs
in a northeast-dipping sequence of green and maroon andesitic
pillow lava, breccia and tuff intercalated with argillaceous and cherty
tufl of the Slide Mountain Terrane. Two showings, approximately
2000 m apart, consist of float boulders and 1.5 m thick beds of
massive pyrite with minor chalcopyrite. The showings are associated
with several possanous zones containing disseminated and
stockwork pyrite with minor chalcopyrite and sphalerite. Specimens
resemble those from Besshi-type velcanogenic deposits. Massive
sulphide float collected in 1990 contained up to 2.06% Cu with
2.1 /T Au.

Atna Rescurces Ltd. worked on the Pak property (Minfile

#105H-032) located approximately 10 km south of Comineo’s Knudz
Ze Kayah discovery. The property is hosted in Devono-Mississippian
interlayered felsic and mafic metavolcanic rocks similar to those
which contain the Cominco discovery. The Pak showing is a gently
dipping massive sulphide body between 0.4 to 1.0 m wide, with an
exposed strike length of 300 m. Assays are up te 5% Cu, 11.1% Zn,
1.1% Pb, 62 ppm Ag and 340 ppb Au. Extensive soil geochemical
anomalies and magnetometer-VLF anomalies suggest that the Pak
showing is much larper. The anomalies led to the discovery in 1994
of the East Cirque Zone located 800 m along strike from the original
showing. The East Cirque zone contains values up to 1.5% Cu, 0.4%
Pb, 1.6% Zn and 24.4 g/T Ap.

Atna also performed geochemical surveys on the Foot (Minfile
#105G-072) and Toe properties near the Cominco discovery.
Anomalous base metal values in stream sediments were reported
from the Foot property. Based upon Cominco’s success and the
encouraging results on the Pak in 1994, Atna is planning an
aggresstve program including dritling on the Pak, Toe and Foot
properties in 1995,

Gold

YGC Resources explored the Ketza River Mine property
{Minfile #105F-019) with a 25 hole diamond drilling program
totailing 2180 m. Proved, probable and possible oxide reserves of
16,400 tonnes remained when Canamax Resources Inc. closed the
mine in September, 1990. YGC drilled near the Break-Nu pit to
explore for extensions of twe parallel east-striking, steeply dipping
zones {Fig. 18). The Nu zone was originally intersected by Canamax
10 m into an exploration adit that was being driven 1o the Break

zone. Former production from the Break-Nu zone was .
approximately 68,000 tonnes grading 13.0 g/t Au. In 1994, YGC

Figure 18: YGC Resources exploved for new reserves with a 25 hole, 2180
m diamond drilling program on the Ketza River Mine property, formerly
operated by Canamax Resources Inc, When the mine closed in September,
1990, 16,400 tonnes of proved, probable and possibie oxide reserves
remained.
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reported intersections of oxide material including 3.1 m grading
13.9 ¢/T Au in Hole KR94-494 and 7.0 m grading 5.0 g/T Au in
Hole KR94-489. Further drilling in 1995 will be required 1o define
the extent of these intersections.

Redell Mining Corporation completed trenching and 2000 m of
diamond drilling in 23 holes on the G-3 Zone of the Laforma Gold
Mine project {Minfile# 1151-054), located 45 km west of Carmacks
(Fig. 19}. The G-3 Zone is a shear zone containing lenses of broken
vein quartz, oceasionally with finely disseminated pyrite and
arsenopyrite. Seams of crushed pyrite and occasional arsenopyrite,
chalcopyrite, sphalerite and galena are alse present. Gold occurs
mainly as [ree-milling, fine disseminations in the quartz. Granitic
rock in the shear zone is almost completely altered to clay and
sericite and the wallrocks exhibit similar alteration. A detailed study
by Redell indicates the mineralized shear system may reach a width
of 12 m or more, and mining the entire shear would result in a

higher tonnage and lower grade than the reserve calculated in 1984
of 181,000 tonnes at 11.3 g/T diluted to a 1.5 m mining width.
Samples from the shear in existing underground workings returned

Figure 19: This 9 torne mill at the Laforma Cold Mine was used in 1939—
40 to produce 1286 tonnes of ore grading over 34 g/T Au fram the No. 2
ievel of the G-3 vein,

an average grade of 7.2 g/T Au over a 6 m width and for 112 m along
strike, Highlights of 1994 drilling include an intersection of 10.5 m
assaying 47.65 g/T Au, Trenching over 100 m west of the G-3 zane
produced an assay of 40 ¢/T Au over a 0.9 m width.

Redell has also optioned the contigucus Antoniuk (Minfile
#1150-111), Ant (1151-211) and Goldstar {1151-053} properties to
bring their holdings to aver 3000 hectares.

The Aurex (Newry) property of Yukon Revenue Mines
{Minfile #105M-060) adjoins the United Keno Hill Mines property.
The claims were explored with 200 percussion drillholes totalling
6000 m followed by 4 diamond drill holes totalling 600 m.
Intersections from the percussion holes included 3 m grading 4.1 g/T
Auin hole 94-50 and 5.5 g/T Au over 3 m in hole 94-193. On the
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property, tetasedimentary and volcanic rocks of the Lower
Cambrian Hyland Group contain three types of vein mineralization:
quartz-massive arsenopyrite, [oliaform bull quartz, and siderite-
quartz-chlorite. Layers of rusty, extremely fine grained actinotite-
pyrrhotite skarn in quartz-sericite schist assayed up to 5.4 g/T Au,
Results of the diamond drilling were pending at the end of 1994

Kennecott Canada worked on its Klondike group of properties
{Minfile #1150-072, etc.} in the Dawson area. The claims are
optianed from the Arbor Group of companies. Existing workings on
the Lonestar property were mapped and surveyed, and two holes
were drilled on the Buckland zone to confirm earlier results. One
hole intersected 4.7 m grading 4.6 g/T. An airborne magnetic survey
suggested the presence of a caldera collapse feature in the 80 Pup
area. Detailed geophysics (61 line kilometre E-Scan survey) defined
targets that were tested with 5 diamond drill holes. Abundant
hydrothermal ali¢ration was encountered but gold values were low.

Kennecott was also active in the Mayo district where they
explored for a Fort Knox-type deposit on the Scheelite Dome
property (Minfile #115P-033) with geological mapping, soil
peochemistry and trenching. Kennecott also staked and explored the
Antimeny Mountain (Minfile #116B-001) area.

Cash Resources was active on a number of properties in Yukon.
The Killermun Lake Gold property (Minfile #115H-047), located
48 km northeast of Haines Junction was explored with prospecting,
geological mapping, soil geochemistry and minor trenching. Gold is
associated with disseminated arsenopyrite in quartz veins and in
wallrock of graphitic quartz-biotite schist. The quartz veins also
contain native gold grains up to 1 mm acress. The average grade of
63 samples from surface float, outcrops and hand wrenches was
16.32 g/T Au. Most of the samples were taken from within two
Au-As soil geochemical anomalies. The anomalies are located 3 km
apart. One is 4 km long and 300 m wide and the other is 2.5 km
long and 800 m wide. A chip sample from a hand trench returned a
value of 9.22 ¢/T Auover 7.4 m.

Cash alse conducted geochemical surveys on the Grande
{Minfile #115P-032) and Quest {Minfile #| 15P-057)properties
located north of Mayo, and the Mucho (Minfile #1051-004) and Uno
{(Minfile #105]-030) properties located east of Ross River. Multi-
element anomalies were defined on all of the properties and will be
followed up in 1995.

Pacific Mariner Explorations Lid. and Wealth Resources
trenched gold soil anomalies on the Eureka Creek property (Minfile
#1150-057) Jocated approximately 60 km south of Dawson. Six of
seven trenches intersected significant fault pouge. Assays included
1670 ppb Au over 1.8 m and 462 ppb Au over 6.6 m from the fault
geuge. The property is underlain by Paleozoic Nasina quartzite with
interbeds of chloritic muscovite schist.




Regent Ventures explored the Hobo/Red Mountain (Minfile
#115P-006) property 55 km northwest of Mayo with six diamond
drill holes totalling 243 m, The main target was the 50/50 zone,
which derives its name from its strike of 050° and dip of 50° NW.

The 50/50 zone is interpreted to be stratabound in metasedimentary

rocks adjacent to a small Early Cretaceous quartz monzonite stock
belonging to the Tombstone Plutonic Suite. An assay of 16.8 g/T Au
over 3.35 m was reperted from hole 94-02. The property is also

being explored for its potential to host a Fort Knox-type vein system.

Pacific Comox Resources Lid. completed a reverse circulation

drll and trenching program on the Tay-LP property (Minfile #105

F-121) in July. The property is located 50 ke south of Ross River

and 15 km west of the Ketza River Mine. The drilling was designed

to test airborne electromagnetic anomalies from 1991 work.

Trenching on a well defined geophysical anomaly over 900 m long
uncovered a quartz-pyrrhotite vein that assayed 6.2 gfT Au over 4.4
m, The drilt program of 27 holes totalling 426 m returned values up
to 6.7 g/T on the same vein. Additional work is planned for 1993,

Bernie Kreft excavated a bulk sample from his Wayne Propesty
{Minfile #105M-029) west of the Keno Hill Camp. Seventeen tonnes
were excavated from a skarn/replacement body consisting of vuggy
quartz with coarse scheelite and no visible sulphides in quartz-
sericite schist of the Late Proterozoic-Early Cambrian Hyland Group.
The sample was processed at Westmin Resources Premier Mill in
northern B.C, where 22.1 ounces of gold were recovered for an
average grade of 44.6 ¢/T at an estimated recovery of 98%. Core
assays from 1981 returned up to 33.3 g/t Au and 2.07% W03 over
widths ranging from 46 cm 1o 3.17 m.

Appendix 1: 1994 Exploration Projects

Property Company Mining Minfile # Work Type Commodity
District

Ana Eastfield Res. Whitehorse 1151-101 G,GC Cu

Artimony Kennecott Canada Dawson 116B-001 GCG Aul

Mountain

Aurex Yukon Revenue Mayo 105M-060 DD,PD,G Au

Best Chance Best Chance Whitehorse 105D-053 GP Cu

Blende NDU Resources Mayo 106D-064 pD,G Pb,Zn,Ag

Brewery Ck. Loki Gold Dawson 116B-160 PD,T,G,GCF.D Au

: Corporation

Canalask Expatriate Res. Whitehorse 115F-045 DD, G Ni,Cu
Cachet Enterprises ]

Caribou Ck. Ormsby M L Whitehorse 1151-049 BS Au

Carmacks Copper Western Copper Whitehorse 1151-008 F.G,GC,GP Cu,Au
Holdings Thermal Expl.

Casino Pacific Sentinel Whitehorse 1151-028 DD, G,PF Cu,Mo,Au

_ Resources

Clear Creek Starmin Res. Dawson 115P-011 G,GC Au

Discovery Ck. Aurchem Expl. Whitehorse 1151-093 PD,G Au,Ag,Cu,Mo,Pb,Zn

Division Mtn. Cash Res. Ltd. Whitehorse 115H4-013 DD, T,G,GP Coal

Dublin Gulch Starmin Mayo 106D-21-29 G,GC Au

Eureka Ck. Wealth Res. Dawson 1150-057 T,G,6C,GP Au

Fairchild Project Westmin Res. Maye 106C,0,E DD,G,GC,R Cu,Au,Ag,Co
Newmaont Expl.

Fara (Grum) Anvil Range Whitehorse 105K-46,55, B Pb,Zn,Ag,Au
Mining Corp. 56,61

Grew Ck. YQC Res. Whitehorse 105K-009 DD,G Au

Grande Cash Res. Watson Lake 1051-007 G,GC Ag.Mag,Zn,Cu
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Appendix 1: 1994 Exploration Projects - continued

Property Company Mining Minfile # Work Type Commodity
District

Hart River tnco Expl. Mayo 116A-009 DD.G Cu,Zn,Pb,Au,Ag

Hobo/Red Mtn. Regent Ventures Mayo 115P-006 DD.GCT,G Au

Keno Hill United Keno Hill Mayo 105M-001 C,DD,PD,G Pb,Zn,Ag
Mines

Ketza YGC Res. Watson Lake 105F-019 DD,G Au

éicllﬁjrmun Lake Cash Res. Ltd, Whitehorse 115H-047 G,GP,T Au

King Arctic Jade Max Rosequist Watson Lake 105H-014 T,BS lade

FT:?:J? Ze Kayah Cominco Ltd. Watson Lake 105G-117 G,GC,GP Cu,Zn,Ph,Ag,Au

Laforma Redeil Mining Corp. Whitehorse 1151-054 DD,T.G Au

Lonestar/ Kennecott Canada Dawson 1150-072 GC,GP,G,DD

Klondike Au

Marlin Anooraq Resources Whitehorse 105C-017 T,BS Rhodonite

Mel International Watson Lake 950-005 DD,G Zn,Ph,Ba
Barytex es.

Minto/DEF Minto Expl. Whitehorse 1151-21, 22 CD,G,F Cu,AuAg

Money YGC Resources Watson Lake 105H-078 G,GC Cu,Zn,Ag,Au

Mt Nansen BYG Natural Res. Whitehorse 115]-64, 65 DD,GF Au,Ag

Mt Sheldon Consolidated Ramrod Whitehorse 105J-008 G,GC Ay

Mucho Cash Res. Watson Lake 1051-004 GC,G Ag,Pb,Zn,Cu,Au

Pak/Foot/Toe Atna Res. Watson Lake 105G-032 G,GC Ag.Cu,Zn,Pb

Quest Cash Res. Ltd. Dawson 115P-057 GC,G Ag

Red Mtn. Consclidated Ramrod Mayo 115P-006 G,GC Au

Rusty Springs Eagle Plains Res, Dawson 116K-003 G,GC,GP,T Ag,Cu,Zn,Pb

Sa Dena Hes Cominco/Teck Watson Lake 105A-12, 13 Compilation Pb,Zn,Ag

Scheelite Dome Kennecott Canada Mayo 115P-033 G,GCT Au

Tay-LP Pacific Comox Watson Lake 105F-121 PD,G Au

Tuna Consolidated Ramrod Watson Lake 105H-082 G,GC Au

Uno Cash Res. Ltd. Watson Lake 105J-030 GCG Pb,Zn.Cu

Various Westmin Res, Watsaon Lake SE Yukon R

Various Inco Expl. Whitehorse SE Yukon R

Wayne B. Kreft Mayo 105M-029 BS Au

BS-Bulk Sampte; D-Develcpment; DD-Diamond Drilling; F-Feasibility,G-Geology; GC-Geachemistry: GP-Geophysics;
PD-Percussion Drilling; PF-Prefeasibility; R-Reconnaissance; T-Trenching
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Appendix 2: 1994 Drilling Statistics

Property Company Diamond Drilling Percussion Drilling
Metres # Holes Metres # Holes

Aurex Yukon Revenue 600 4 6,000 200

Laforma Redell Mining 2,000 21

Grew Ck YGC Resources 1,350 12

Hart River Inco 1,653 6

Ketza YGC Resources 2,180 25

Red Mtn/Hobo Regent Ventures 243 6

Casino Pacific Sentinel 16,800 83

Mintc Minto Explorations 2,246 19 183 17

Canalask Patriate Resources Cachet Enterprises 940 6

Division Cash Resources 4,054 26

Mel International Barytex Resources 3,123 3

Blende NDU Resources 596

Lonestar/Klondike Kennecott 1,554 7

Kudz Ze Kayah Cominco 8,500 52

Keno Hill United Keno 4,000 8,400

Brewery Ck Loki Gold 11,043 242

Discovery Ck Aurchem 3,855 - 27

Fairchild Project Westmin-Newmont 4,800 21

Mt Nansen BYG Resources 990 12 46 3

Tay-LP Pacific Comaox 426 27

Totals 55,629 308 29,953 516
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PART B

{(3OVERNMENT SERVICES

INTRODUCTION

In the Yukon Territory, government technical and financial
assistance to the exploration and mining industry is administered
through three programs. These are: Northern Affairs Program, Indian
and Northern Alffairs Canada; Department of Economic Development,
Government of Yukon; and the Canada/Yukon Mineral Development
Agreement. Each organization provides complementary services
which together aim 1o provide a comprehensive geoscience data base,
and technical and financial support, Further assistance and
information on mining and exploration in the Yukon ¢an be obtained
at the following addresses.

1. Mineral Resources Directorate, Northern Affairs Program

#345 - 300 Main Street

Whitehorse, Yukon Y1A 2B5

a) Exploration and Geological Services Division
(403) 667-3203 (T J. Bremner, Acting Chief Geologist)
(403) 667-3204 {Geoscience Infermation and Sales)
(403) 667-3198 (FAX)

b) Mineral Development Division
(403) 667-3153 (A. Waroway, Regional Manager}
(403) 667-3139) (FAX)

c) Mineral Rights Division
(403) 667-3260 (R. Ronagan, Regional Manager)
(403) 667-3193 (FAX)

2. Department of Economic Development

Mailing Address: -

Department of Economic Development

Government of Yukon

P.0O. Box 2703,

Whitehorse, Yukon Y1A 2C6

Street Address: #400 - 211 Main Street

a) Mining Facilitator:
{403) 667-3422 (J. Duke)
{403) 667-8601(FAX)

b) Mineral Resources Program
{403) 667-5884 (R. Hill Manager}
{403) 667-8601(FAX)

b} Canada/Yukon Geoscience Office
Street Address: 2099 Second Avenue,
(403) 667-8510 (J. Kowalchuk, MDA Coordinator)
(403) 667-8516 (D. Murphy, Senior Project Geologist)
(403) 667-7074 (FAX)

Yukon Exploration & Geology 1994: Part B

EXPLORATION AND GEOLOGICAL SERVICES DIvision
(EGSD), GOVERNMENT OF CANADA

Exploration and Geological Services Division (EGSD} is part of
the Mineral Resources Directorate, Northern Affairs Program, Indian
and Northern Affairs Canada. The Mineral Resources Directorate is
responsible for administration of mineral rights through the Yukon
Quartz Mining and Placer Mining Acts. The primary role of EGSD is

‘to accumulate and disseminate geological information, and provide

related services that assist the exploration, development, and
management of mineral resources in Yukon. Functions include
detailed studies of mineral deposits and their geological setting,
monitoring and reporting industry activities, and approval of
technical reports for assessment credit. EGSD also maintains a core
library and 2 Geoscience Information and Map Sales Outlet. Indian
and Northemn Affairs Canada maintains a library with a collection of
geological texts and journals which is open to the public.

Staff activities

Staff presently includes Trevor Bremner (Acting Chief
Geologist), Grant Abbott {Senior Geologist), Diane Emond
(Environmental Geologist), Bill LeBarge and Mike Burke (Staff
Geologists), Rob Deklerk (Manager, Geoscience Information and
Sales) and Ali Wagner (Office Manager). Trevor Bremner, in addition
te carrying out the functions of Chief Geologist, undertook 1:50 000
scale mapping at the Brewery Creek deposit east of Dawson. Grant
Abbott is currently located at the MDA Geoscience office on
secondment as scientific advisor. Mike Burke is responsible for
approving quartz assessment repotts, visiting active mining
properties in Yukon, and compiling the annual Yuken Mining and
Exploration Overview. He is also responsible for the H.S. Bostock
Core Library. Bill Lebarge is responsible for visiting placer mining
properties and approving placer assessment reports in Yukon, Bill
completed the 1994 YUKON MINFILE update. Robert Deklerk

manages the Geoscience Information and Sales outlet.

Publications

EGSD publishes its own technical reports and those produced
by the Canada/Yukon Mineral Development Agreement. The two
main products of EGSD are this volume, and YUKON MINFILE, a
database containing information on mineral occurrences in the
Yukon. Yukon Exploration and Geology is published annually in late
January or early February. YUKON MINFILE is updated annually
and released in late spring. From time to time EGSD also publishes
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bulietins on geological studies undertaken by stalf and colleagues, A
complete publication list is available on request.

YUKON MINFILE is currently available in hard copy or on
disketie as a set of word precessor text files. Occurrence locations are
recorded on 38 maps which cover all of Yukon, mostly at a scale of
1:250 Q00. A second version of YUKON MINFILE, currently in
progress, consists of a Dbase file with UTM coordinates for each
location and several major search fields. This version allows mineral
occurrence locations to be plotted by CAD and GIS programs. A
third version, medeled on B.C.’s Minfile systern, is being improved
and is scheduled for release on diskette in 1995, [n the meantime,
please contact Mike Burke (403-667-3202) for searches or for
further information.

Geoscience Information and Map Sales

EGSD also manages the Yukon outlet of the Canada Map Office
and sells topographic, geological (surficial and bedrock},
aerommagnetic, aeronautical and land use maps. Geological and other
relevant publications by EGSD, Canada/Yukon Mineral Development
Agreement, Geological Survey of Canada, and Geological Association
of Canada are also available.

Library

Northern Affairs Library Services maintains a collection of
geological texts and journals along with material for other
departments in Indian and Notthern Affairs Canada. The public is
welcome to vse these facilities.

H.S. Bostock Core Library

The H.5. Bostock Core Library houses approximately
120,000 metres of diamond drill core ftom 179 Yukon properties.
The facility is located across the street from the former Northern
Affairs building at 200 Range Road. The core is stored in its original
boxes, with no sample reduction. Confidentiality is maintained on
the same basis as mineral claim assessment reports; a letter of release
from the company ownitig the property must accompany a request
to view confidential core. Status of specific core can be checked and
arrangements to view or submit new core can be made by contacting
the core librarian at 667-3202. Diamond saws, a cote splitter and
microscopes are available for use in heated examination rooms.
Rencvations to improve the core logging, sampling and the viewing
area as well as the laboratory facilities will be cornpleted by the
spring of 1995,
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DEPARTMENT OF EcoNOMIC DEVELOPMENT,
GOVERNMENT OF YUKON

The Mining Facilitator is a serior management-level position
designed 1o be the primary point of contact between exploration and
mining companies and the Yukon Government, Jesse Duke assists
companies with all aspects of the regulatory regime and with all
Yukon Government programs and services.

The Mineral Resources Program is part of the Energy & Mines
Branch, whose primary objective is (o encourage the development of
Yukon's mineral and energy resources. Services are provided in three
main areas: Mining Programs, Mineral Policy, and the Canada/Yukon
Mineral Development Agreement (MDA). The Yukon Mining
Incentive Program (YMIP) provides contributions for prospecting
and mineral exploration in Yukon. The Energy Infrastructure Loans
for Resource Development Program (EILRDP) provides loans for the
development of energy infrastructure required by resource
development projects. The stalf strive to increase public knowledge
of the mining industry, and are available to advise cotnpanies and
individuals on the relevant legislation and suppert programs for the
industry.

Rod Hill manages the Mineral Resources unit and the Canada/
Yukon Geoscience Office, prepares briefings, and undertakes special
projects at the request of the Minister or Deputy Minister. Shirley
Abercrombie conducts mineral policy research projects relating to
federal and territorial legislation and policies, and conducts
economic and financial reviews of mining projects. Karen Pelletier
administers the YMIP program and provides advice to individuals
and companies on relevant legislation and other government
programs.

Yukon Mining Incentives Program

The Yukon Mining Incentives Program {YMIP) is designed to
promote and enhance mineral prospecting, exploration and
development activides in the Yukon. The program’s function is to
provide a portion of the risk capital required to locate and explore
mineral deposits. Grassroots programs (Prospecting and Grubstake
categories) are conducted on open ground (crown land) and Target
Evatuation programs are conducted on newly-discovered prospects
and targets covered by mineral claims, placer prospecting leases and
claims, and coal licenses and leases. Technical assistance is offered to
Prospectors upon request.

Program funding for 1994/95 was $720,000. Equal numbers of
grants were approved in each category - 29 in the Grassroots
programs and 29 in the Target Evaluation Program. Approximately
60% of the total funding was allocated te placer gold exploration
projects.
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Energy Infrastructure Loans for Resource
Development Program

This program assists the resource development sector in Yukon
by helping to defer the capital cost of building energy infrastructure,
The program provides loans to companies to help them create
electrical inlrastructure to meet their energy needs. So far in 9495
no projects have been approved under this program.

CANADA/YURON MINERAL
DEVELOPMENT AGREEMENT

The Mineral Development Agreement (MDA) is funded
(70% Federal; 30% Territorial) under the 1991-1996 Canada/Yukon
Econotnic Development Agreement (EDA). The agreement includes
three elerments; 1}Geoscience, 2)Mining Technology, and
3)Information. The Energy and Mines Branch, Department of
Economic Development, Government of Yukon administers the
agreement, and Northern Affairs Program has scientific authority,
The Agreement is managed by a2 committee which includes
representatives of Indian and Northern Affairs Canada, the Mining
Sector of Natural Resources Canada, Government of Yukon, the
Ceuncil for Yukon Indians, and the Yukon Chamber of Mines,
Independent project proposals are considered under all elements.
Inquiries should be directed to the MDA Coordinator, /o the
Canada/Yukon Geoscience Office.

1. Geoscience Element

The long term objective of the Geoscience Element is to
promote active and successful hardrock and placer exploration
industries by accelerating the development of a comprehensive,
modern geoscience information base. The main components of the
program are geological mapping at 1:50,000 scale in more
economically significant areas of the Yukon, and regional geophysical
and geochemical surveys,

Canada/Yuhkon Geoscience Office

The Canada/Yukon Geoscience office has been established in
order Lo develop locally-based expertise in the regional peological
setting of Yukon mineral deposits. The project manager is Rod Hill
and the scientific authority is Grant Abbott. Geoscience Office staff
include Don Murphy (Senior Geologist), Ted Fuller (Placer
Geologist), Craig Hart (Project Geologist}, Steven Johnston {Project
Geologist), Derek Thorkelson Project Geologist), John Kowalchuk
{MDA Ceordinator), Will VanRanden {Draftsperson), and Diane
Carruthers (Administrative Assistant). Charlie Roots from the
Geological Survey of Canada, and Grant Abbott from Exploration
and Geolegical Services Division, Northern Affairs Program are being
supported by the Geoscience Program. Seasonal geological assistance
was provided by Diane Brent, Danizle Héon, Julie Hunt, Carol
Wallace, Jay Timmerman, and Larry Thorogood.
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Ongoing mapping programs are shown on Figure 1 and in
1994, included the following;

a} C. Hart and ]. Hunt in the Whitehorse Trough near
Whitehorse (105D/16).

b) S. Johnston in the Dawson Range northwest of
Carmacks; with the aid of data from an airborne
spectrometric survey flown in 1993, Steve is compiling
and reinterpreting the geology of three sheets (115)/9,10
and 1151/12) at 1:100,000 scale.

c) D. Murphy and D. Héon in western Selwyn Basin in the
Seattle Creek area (115P/16). .

d) D. Thorkelson and C. Wallace in the Wernecke
Supergroup and PinguiculaGroup in the Wemecle
Mountains (106/C/14).

¢) E. Fuller and D. Brent in unglaciated surficial deposits,
primarily high level terraces along the Yuken and
Sixtymile River valleys(1150/5,12; 115N/9).

f) C. Roots with the aid of G. Abbott of DIAND, and §.
Gordey and M. Cecile of the GSC mapped the east half of

. Lansing map area (105N).

The results of the 1994 field season appear in Part C of this
volume. This marks the last full year of mapping under the current
Mineral Development Agreement. The remaining time until the
agreement expires in March 1996 will be spent in producing final
maps and reports, with a small amount of fieldwork to revise existing
maps in 1995,

Regional Surveys

Regional geochemical and geophysical surveys (Fig, 2) are
conducted by the Geological Survey of Canada. A combined
radiometric, aeromagnetic and VLF Survey was flown in the Dawson
Range (1151/3,5,6) covering several areas with high mineral
petential. Results for the survey will be released during the surmmer
of 1995, In March 1994, the Yukon Prospectors Associarion
supervised an airborne EM and magnetometer survey near Jakes
Corner 50 km southeast of Whitehorse. Results are now available.
The project was intended 1o identify favourable structures for
mesothermal gold veins.

Other Geoscience Programs

A limited number of independent research proposals are also
funded under the Geoscience Element. Two projects nearing
completion are: (1) A Pilot Project to Test Light Auger Drilling for
Placer Prospecting in the Klondike District - administered by Diane
Brent of the Canada/Yukon Geoscience Office, and (2)A Pegmatite
Study - submitted and administered by Dr. Lee Groat of University
of British Columbia.




2. Technology Element

The cbjective of the Technology Element is to increase the
efficiency of Yukon placer and hardrock mining operations, and to
reduce or mitigate environmental impacts by encouraging innovative
exploration, mining and processing technology. A technical report
suitable for publication completes each project. Ongoping projects
are:

1) Testing the Gold Recovery of Placer Drills Using
Radiotracers submitted and administered by New Era
Engineering;

2) Evaluation of the Use of Excavator and Floater Dredging
in Permafrost Terrain, submitted and administered by
Forty Mile Placers; and

3) The Beneficiation of Barite Ores submitted and
administered by Jim Coyne of H. Coyne and Sons.

Ha

3. Information Element

The objective of the Information Element is to communicate
information about the mining industry to Yukon residents and to
encourage businesses to take advantage of economic opportunities in
the industry. Programs approved and operated under the
information element include:

1) Curriculum Development - submitted and administered
by the Yukon Chamber of Mines and directed by the
Department of Education, CYI and the Yukon Teacher's
Association;

2} Yukon Gold Legacy Exhibit - Submitted and
administered by McBride Museum); and

3) Alteration and Petrology for Prospectors - Short Course -
submitted and operated by the Yukon Chamber of
Mines.
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CANADA/YUKON GEOSCIENCE OFFICE MAPPING

N Jo P PROJECTS
Kod f T 1:50,000 Placer mapping
K 7 1:50,000 Geclogy mapping
1:250,000 Geoclogy mapping, ongoing
F G E F
116 106

Figure 1: CanadafYukon Geoscience Office Mapping Projects
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AREAS IN YUKON COVERED BY GOVERNMENT
REGIONAL GEOCHEMICAL AND GEQPHYSICAL
SURVEYS

Radiometric Surveys - 1993, 1994 (G.S.C))

Figure 2: Areas in Yuhon covered by government regional geochemical and |
geophysical surveys.
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PART C

GEOLOGICAL FIFLDWORK

GEOLOGY AND MINERAL OCCURRENCES OF THE “DOLORES CREEK”
Map AREA (106C/14), WERNECKE MOUNTAINS, NORTHEASTERN YUKON

Derek J. Thorkelson and Carcl A. Wallace,
Canada/Yukon Geoscience Office, Government of the Yukon,
Box 2703 (F-3), Whitchorse, Yukon Y1A 2C6

THORKELSON, D J. and WALLACE, C.A,, 1995. Geology and mineral occurrences of the “Dolores Creek” map ared
{106C/14), Wernecke Mountains, northeastern Yukon. In: Yukon Exploration and Geology, 1994. Exploration and
Geological Services Division, Yukon, Indian and Northern Affairs Canada, p. 19-30.

Abstract

The study area is underlain by four stratigraphic successions ranging in age from Middle Proterozoic to Early

Paleczoic. From oldest to youngest, they are: Middle Proterozoic Wernecke Supergroup; Middle to Upper Proterozoic

Pinguicula Group; Upper Proterozoic Windermere Supergroup; and Uppermost Proterozaic to Lower Paleozoic

sandsione and carbonate. Together, they represent about a billion years of intermittent sedimentation punctuated by

processes such as deformation, wplift, erosion, magmatism, and mineralization.

Rochs in the study area record eight phases of contractional and extensional deformation, some of which may be
related to strire-slip faulting. Two phases of southwest-verging folds and thrust faults may be related to dextral
transpression on the Snake River Fault. Mineral enrichments ocour in two general forms: breccia-related (Middle

Proterozoic), and veins (Mesozoic to Tertiary). The breccia-related occurrences have envichments of Cu +/- U, Co, Au,

and Ag, as disseminations and veinlets in and near intrusive breccia zones (Werneche breccia). The vein occurrences

comprise Zn-Pb-Ag +/- Cu and Au, in veins and related lenses and irregular replacements of carbonate.

INTRODUCTION

Geological mapping and research were cartied cut in the
summer of 1994 in the eastern Wernecke Mountains, map area
106C/14, herein called the study area (Fig. 1). Because of its
remoteness, neither the study area nor most of its geographical
features are named. A large creek known to geolegists and explorers
as “Dolores Creek” is present in the centre of the area, and serves as
an unofficial name for the map sheet (Fig. 2).

This report and a companion geotogical map (Thorkelson and
Wallace, 1995) represent the third study in an ongoing project on
the geology and mineral occurrences in the Wernecke Mountains.
The relative locations of the map areas studied to date are shown in
Figure 3. Work began in 1992 in map area 106D/16 {Thorkelson
and Wallace, 1993a,b) and progressed eastward through map area
106C/13 (Thorkelson and Wallace 1994a,h) and inta the present
study area near the Yukon-Northwest Territories border.

The Wernecke Mountains (Fig, 1) have been a principal region
of exploration and claim staking in Yukon since the late 1960,
Exploration for U, Co, Cu, Pb, Zn and coal reached a peak in the late
1970’s and early 1980's when about thirty prospects were explored
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by drilling. Although a few of these occurrences were defined by
grade and tonnage, most have not been comprehensively evaluated.
Little exploration was undertaken between the early 1980's and
about 1992. Since then, the region has been the focus of renewed
activity involving claim staking, detailed mapping, systematic
geochemical sampling, airhorne and ground-based geophysical
surveys, and drilling,

STRATIGRAPHY

Four principal stratigraphic units, bourded by unconformities,
oceur in the study area (Figs, 2, 4). From oldest to youngest, they
are: Middle Proterozoic Wernecke Supergroup; Middle to Upper
Proterozoic Pinguicula Group; Upper Proterozoic Windermere
Supergroup; and Upper Proterozoic to Lower Paleozoic carbonate
and sandstone. Together, these successions record about 1 Ga of
intermittent migeoclinal to platformal sedimentation interrupted by
periods of uplift and erosion, and in some cases, deformation,
magmatism, and mineralization.




Wernecke Supergroup

The Wernecke Supergroup, as defined by Defaney (1981) and
used in our investigations, consists of three groups. The lowest unit,
the Fairchild Lake Group, consists mainly of siltstone with minor
carbonate interheds, It is overlain by the Quartet Group, comprising
mainly siltstone and shale, which is overlain by the Gillespie Lake
Group, comprising mainly dolostone. Stratigraphic contacts within

the Supergroup are conformable and gradational. Stratigraphic
details are provided in Delaney (1981) and Thorkelson and Wallace
(1993a). The Wernecke Supergroup is considered 1o have been

% Mayo

Yukon
Territory

deposited on crystalline basement of Early Proterozoic age, perhaps
about 1.7 Ga (Delaney, 1981; Norris and Dyke, in press). The only
isotopic date from Wernecke Supergroup was provided by Abbott
{1993) who obtained preliminary U-Pb zircon ages of about 1.38 Ga
from sills related to the Hart River volcanics, 150 km west-southwest
of the study area. The volcanics lie within the Gillespie Lake Group,
near the top of the Wernecke Supergroup. A minimum age for the
Wernecke Supergroup was provided by Parrish and Bell (1987} who
obtained a U-Pb monazite age of 1.27 +/- 0.04 Ga froma
crosscutting breccia (part of Wernecke breccia, discussed later} in
the Richardson Mountains, 150 km north-northwest of the study
area.

Pinguicula Group

The Pinguicula Group is a carbonate and siliciclastic succession
deposited with angular unconformity on the Wernecke Supergroup
{Eishacher, 1978). As originally defined by Eisbacher (1981}, the
Group consists of six stratigraphic successions, named units A to F,
of miogeoclinal to platformal affinity. [n this publication, we adopt
Eisbacher's divisions for units A, B and C, but consider unit D to

include unit E as a lithefacies. Although unit F does not crop out in
the study area, it was examined about 7 km south-southwest of Mt.

Frofeit, and is herein also regarded as part of unit D. The Pinguicula
Group nonconformably overlies and is younger than Wemecke
breccia {ca. 1270 Ma), and older than the Windermere Supergroup,
whase deposition began at about 780 Ma (Ross, 1991). The
maximum age of the Pinguicula Group may be further constrained

by correlations with the Mackenzie Mountains Supergroup (Yeo et
al., 1978), and the Fifteenmile group in the Ogilvie Mountains
(Thompson and Roots, 1982; Abbott et al., 1994), both of which
have yielded detrital zircons with ages as young as about 1050 Ma
(R.H. Rainbird, V.J. McNicoll, and J.G. Abbott, pers. comm., 1994},
Maximum thickness of the Pinguicula Group in the study area is

Figure 1: Location of study area, showing southwest-verging thrust faults about 3800 m
and syncline in vicinity of study area, in context of Snake River fault and Unit A f. he Pinovicula G is ch red b
Richardson fault array (modified from Norris, 1984) nit A of the Pinguicula Group is characterized by maroen,

green and black weathering shale and siltstone (100-600 m thick),
underlain by a thin (0~10Q m) basal succession of conglomerate and
greenish grey to rusty weathering, locally pyritic sandstone. The
shale and siltstone are generally planar bedded and laminated. The
conglomerate is dominated by clasts of silistone probably derived
from the Wernecke Supergroup. The clasts are subrounded to
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Figure 2: Geology and mineral occurrences in the study aree {106C/14), simplified from Thorkelson and Wallace (1995). SRF=Snake River Faull.
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106D/16 (1992) 106C/13 (1993) 106C/14 (1994)
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® Wemecke Breccia (Cu, Au, U, Co, Ag)
< Sedimentary Exhalative (Zn, Pb, Ag)

Figure 3: Distribution of mineral occurrences in the present and previous
study areas of the Wernecke Mountains project (modified from INAC,
1993).
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Figure 4: Simplified time-stratigraphic column for the study area,
(modified from Thorkelson and Wallace, 1994a).

rounded, from 1 to 30 cm long, and are supported by a sandy
matrix. South of the PTKA occurrence, the conglomerate contains
clasts of Wernecke breccia. Unit A thickens to the south where it
changes to mainly black to rusty weathering shale and silistone. It
reaches a thickness of about 1400 m in the southwestern part of map
area 106C/11.

Eisbacher {1981) reported volcanic rocks in unit A which he
naned the “Kohse Creek volcanics.” Despite numerous inspections,
1o volcanics were found in unit A or in any of the Pinguicula strata
in either the study area or farther south near Kohse Creek (106C/11).
On the mountains directly north and south of Kohse Creek, dioritic
dykes and sills crosscut Pinguicula Group and Wernecke Supergroup
strata (Blusson, 1974). We suspect that these intrusive rocks were
misidentified by Eisbacher as volcanic rocks, and that the Kohse
Creek volcanics do not exist, a possibility accepted by Eisbacher
(pers. comm., 1994).

Unit B consists of medium bedded, orange weathering,
laminated dolostone and limestone up to 320 m thick. It
conformably and abruptly to gradaticnally overlies unit A. A few
beds of maroon silistone are scattered throughout the unig,
suggesting depositional continuity with unit A. Beds up te 60 cm
thick hosting rounded intraclasts of grey weathering limestone are
common near the base of the unit. Crossbeds are present locally.
Thin beds of grey carbonate are common near the top of unit B.

Unit Cis up to 1800 m thick and consists of thin to very thick
bedded or massive, grey to yellowish grey weathering micritic
limestone and dolostone. 1t abruptly to gradationally overlies unit B.
Original sedimentary textures are commonly overprinted by narrow
(1-15 mm wide) en-echelon bands of white sparry dolostone,
known as zebra texture (Wallace et al., 1994). Local intraformational
conglomerates or “starm beds” within unit C contain intraclasts of
both grey micrite and zebra delostone (Fig. 5). The discovery of
zebra dolostone as rip-up clasts infers that the zebra texture in unit C
developed at or near the sediment surface, shortly after micrite
deposition and prior to lithification. Pods and lenses up to 50 m
wide of pinkish grey weathering, very coarse delomite spar locally
crosscut both bedding and zebra textures. These sparry zones may
have developed from recrystallization, or dissolution and open space
filling in a karst environment. Locally, beds of black weathering shale
are intercalated with the dolostone near the top of unit C.

Unit D is a diverse succession of carbonate and clastic rocks up
to 1050 m thick which conformably and locally gradationally
overlies unit C. At the base, it commonly consists of up to 100 m of
black weathering shale intercalated with orange weatheting
stromatolitic dolostone. Overlying the basal strata is thin to very
thick bedded, buff, grey and orange weathering dolostone,
intercalated with various lithotypes including: black weathering
shale; thin to medium bedded, black, maroon and buff weathering,
locally muscovite-bearing siltstone; finely laminated grey 1o maroon
weathering nodular limestone; and thick bedded, locally cross
bedded, grey weathering quartz arenite (Fig. 6). The dolostone beds,
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which constitute about 50% of the succession, cornmonly contain
small {0.5-5 em} dolostone rip-up clasts, nodules and thin
replacernent beds of black weathering chert, and orange to white
weathering nodules of sparry calcite, quartz, and jasper. Clusters of
small {(5-15 cm wide}, closely spaced, orange weathering
stromatolites are uncommon, but scattered throughout the
succession. Siltstone commonly displays muderacks (or possibly
syneresis cracks) and ripple marks. Generally, the siliciclastic
component coarsens upsection; quartz arenite occurs as subordinate,
thin tongues in the lower parts of unit D, and thick (up to 200 m)
successions toward the top, where it commonly predominates.

Eisbacher (1981) distinguished the quartz arenite-dominated
part of the Pinguicula Group as unit E, “Corn Creek quarlzite.”
However, in our mapping we were unable to reliably separate units
D and E because quartz arenite interbeds cccur throughout, and
dolostone and siltstone occur above even the thickest quartz arenite
successions. We therefore regard the quartz arenite component as
the Corn Creek lithofacies of unit D. Eisbacher (1981) also identified
a finely laminated nodular limestone as unit F. It overlies marcon
siltstone and Corn Creek sandstone in the core of a syncline about 7
km south-southwest of Mount Profeit. The siltstone and limestone
may be correlative with similar rocks in the region, particularly
maroon siltstone and stromatolitic to massive dolostone which lie
between thick tongues of quariz arenite located | km south of the
study area al longitude 133°20'W (Fig. 7).

Windermere Supergroup
Tn the study area, the Windermere Supergroup rests with

angular unconformity on the Pinguicula Group (Eishacher, 1978), In

contrast to the miogeoclinal to platformal Pinguicula Group, the
oldest Windermere sediments were depasited in more dynamic
environments involving rifting and glaciation (Ross, 1991; Aitken,
1991; Narbonne and Aitken, in press). Upper Windermere sirata

Figure 5: Two clasts of zebra dolostone (upper left} and micritic carbonate
in intraclast conglomerate of Pinguicula Group unit C. Length of
photograph is about 25 em.
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indicate a return to more stable conditions. Eisbacher (1981)
recognized five formations of the Windermere Supergroup in the
Wernecke and Mackenzie mountains. All five are present in the
study area, where total thickness is ar least 2500 m.

The lowest unit, the Sayunei Formation, is a poorly stratified
succession of grange, brown and grey weathering, matrix to clast
supported conglomerate and friable sandstone (Fig. 8). The
conglomerate contains clasts of subangular to rounded pebbles,
cobbles and boulders of mainly quartz arenite, carbonate, siltstone,
and micaceous siltstone, alt of which may have heen derived from
the Pinguicula Group. The unit is discontinuous, and varies in
thickness from 0-210 m.

The Shezal Formation comprises unstratified, green to rusty
brown weathering, matrix-rich diamictite containing pebbles and
cobbles of dolostone, quartz arenite, and (Pgreenstone. Eisbacher
(1981) identified striated clasts in the diamictite, and considered it to

be of glacial origin. The Shezal is inferred to sit between the Sayunei

Figure &: Thinly bedded dolostone and shale in unit D of Pinguicula
Group.

Figure 7: Small stromatolites in dolostone beds near top of unit D,
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and Twitya formations on the basis of stratigraphic relations
elsewhere in the Wernecke and Mackenzie mountains. In the study
area, the diamictite is massive, cleaved, and separated from other
units by a thrust fault. The absence of internal stratigraphy in the
diamictite hinders estimates of thickness; we suggest a minimum
thickness of 300 m, well below maximum thicknesses of 500-800 m
reported by Eisbacher (1981} and Narbonne and Aitken (in press),

The Twitya Formation consists of mainly siltstone and
dolostone, with minor sandstone and "grit” (granule to pebble
conglomerate}. It conformably overlies Sayurei conglomerate (Fig,
9), or where the Sayunei is absexnt, it unconformably overlies the
Pinguicula Group. The siltstone is brown, dun, and locally marocon
weathering, thin bedded and laminated, locally calcareous, and
commonly cleaved. It hosts several discontinuous intervals of
sandstone and grit up to 10 m thick. The sandstone and grit are
commonly crosshedded and fill local scours in the host siltstone. The
grit beds occur with increasing abundance toward the top of the
formation, and contain rounded pebbles of siltstone, sandstone, and
carbonate. Both the sandstone and the grit contain angular rip-up
clasts of black or green silistone, arange dolostone, and shale. The
dolostone, named Profeit dolostone by Eisbacher (1981), forms
interlayers of variable thickness. It is massive to medium bedded,
light grey weathering, and commonly fetid. Colites, intraclasts,
cncelites, stromatolites, algal filaments and vugs, are common,
indicative of shallow water deposition. At Mount Profeit, the
dolostone is about 1200 m thick and represents the entire Twitya
Formation. [t grades northward inte Twitya siltstone and grit,
dividing into several tongues ranging from 0-45 m thick.

Above the Twitya Formation is a thin, discontinuous succession
{0-15 m thick) of larninated, thin bedded 1o massive, light crange to

cream weathering micritic dolostone, known informally as the
Teepee dolostone (Eisbacher, 1981; Aitken, 1991). Massive, light
brown weathering diamictite locally underlies the delostone.

The diamictite was observed only at about latitude 64°58'N where it
is 15 m thick and contains clasts of grey weathering carbonate, light
prey weathering quartz sandstone, and black weathering siltstone or
(Nchert. Both the diamictite and the dolostone were considered parts
of the Keele Formation by Eishacher (1981), and that usage is
followed in this report and by Thorkelson and Wailace (1993}, The
diamictite may correlate with the glaciogenic Ice Brook Formation in
the Mackenzie Mountains (Aitken, 1991).

The Sheepbed Formation overlies the Keele Formation. [t is
abour 500 m thick and includes recessive black, dark brown, and
locally rusty weathering shate, siltstone, and local calcareous
silistone. Toward the top of the succession are a few thin (<3m)
interbeds of buff to grey weathering silty litnestone. Flutes and cross
beds are present locally in the siltstone.

. Upper Proterozoic to Lower Paleozoic Strata

A little-studied succession of quariz arenite, dolostone, siltstone
and conglomerate overlies the Windermere Supergroup {(Narbonne
et al., 1985). It may correlate with the Backborne Ranges and
Vampire formations, and unit 11 of Fritz et al. {(1983). Quartz arenite
forms the base of the succession in the northeastern part of the map
area, and pinches out to the south-scutheast. It is typically trough
cross bedded to plane bedded, grey 1o rusty weathering, with very
well rounded grains cemented with either silica or brown weathering
carbonate. Tt is interbedded with pinkish-orange weathering
carbonate. East of Mount Profeit, the lowest units consist of dark
grey to bulf weathering carbonate and minor sandstone, overlain by
conglomerate, dolestone and silistone.

Figure 8: Subrounded clusts of siltstone and dolostone in Sayunei
Formation (basal conglomerate of Windermere Supergroup),
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Figure 9: Lower Windermere Supergroup: 200 m thick basal conglomerate
of the Sayunei Formation overlain by Profeit dolostone, 7 km south of
Mt. Profeit.
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InTRUSIVE ROCKS

Numerous small bodies of breccia and igneous rock intrude the
Wernecke Supergroup. The igneous bodies are all considered older
than the breccias and form small stocks and dykes less than 0.1 km?
in area, many of which have been dismembered and altered during
subsequent breccia emplacment. The igneous rock is principally fine
to medium grained, greenish grey weathering, equigranular
plagioclase-pyraxene diorite, and its variably altered equivalents,
Local coarse-grained pegmatitic segregations occur in a diorite dyke
along the south wall of the CIRQUE occurrence. The only non-
dioritic igneous body, a fine grained quartz albite syenite stock,
occurs at the PORPHYRY occurrence. Although Laznicka and
Edwards (1979) considered this body to be a zone of sodically
metasomatized sedimentary rack, its igneous origin is revealed by
typical igneous textures such as interlocking plagioclase and
interstitial quartz, and locally distinct chilled margins, However, a
sample of this stock which was chemically analyzed contains an
unusually low concentration of K,0 (0.1%), a low concentration of
Ca0 (4.9%), and a high concentration of Na,O (5.8%), supporting
the contention of sodic metasomatism. Apparently, hydrothermal
{luids related 1 emplacement of an adjacent breccia bedy altered the
stock from its original composition (granodiorite?) to its present
composition dominated by albite.

The breccia bedies belong to a set of clastic intrusions known
collectively as Wernecke breccia (Bell, 1986a,b; Lane, 1990;
Thorkelson and Wallace, 1994a). The breccias are widely distributed
in the Wernecke and Ogilvie mountains and are characterized by
disserninated hematite and variably altered clasts of sedimentary
country rock. They commeonly crosscut or engulf igneous dykes and
stocks, and locally contain abundant igneous clasts (Fig, 10},
Hydrothermal activity related to breccia development has typically
produced a large metasomatic aureole in the country rocks. In the
study area, an unusualiy large propertion of the country rock
hetween the PORPHYRY and ANOK] occurrences has been variably
[fracrured, metasomatised, and loeally enriched in Cu, U, and Co. An
igneous source for the fluids is suspecied (Thorkelson and Wallace,
1994a}. Unconformable relations between breccia-metasomatic
zones and the Pinguicula Group indicate that brecciation and related
mineralization preceded Pinguicula deposition.

STRUCTURE

The structural style in the study area is dominated by normal
faults, thrust faults and epen to tight folds. Slaty cleavage is present
locally. Eight phases of deformation cccurred during the interval
Middle Proterozoic to Paleozoic or younger. The first phase was
contractional, producing folds and cleavage in the Wernecke
Supergroup. The style and orientation of these structures in the
study area is not certain, but to the west, correlative structures
comprise inclined to overturned {olds verging mainly to the south or
southeast (Thorkelson and Wallace, 1993a; 1994a). Northwest-
dipping cleavage near the CIRQUE occurrence may be related to this
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deformation. The second phase, also contractional, produced
kinkbands in phase one cleavage. These contractional events are
considered manifestations of the Racklan oregeny {Gabrielse, 1967;
Thorkelson and Wallace, 1994a; Cook, 1992}, The third phase
involved fracturing, brecciation, and probably faulting during
development and emplacement of Wernecke breccia. These
structures may have been produced by crustal extension and
underground explosions of fluids. Crustal dilation along these
structures may have localized brecciation. Randomly oriented clasts
of kinked slate of the Fairchild Lake Group in Wernecke breccia at
the JULEE occurrence indicates that contractionat deformation of
phases one and two preceeds the brecciation. This relationship was
established previously at the SLAB occurrence (Thorkelson and
Wallace, 1993a). Large-offset normal faults within the Wernecke
Supergroup near the ANOKI, PTERD, MAMMOTH, CIRQUE,
PORFHYRY, and BEL breccia occurrences may have been active
during breccia genesis. In the fourth phase, a foliation consisting of
anastomosing fractures developed in Wemecke breccia and Gillespie
Lake Group at the PIKA occurrence {Thorkelson and Wallace,
1994a). This fabric postdates breccia emplacement, but is truncated
by the unconformity with the overlying Pinguicula Group. The fifth
and sixth phases occurred after depesition of the Pinguicula Group,
but before depasition of the Windermere Supergroup. The fifth
phase was contractional, producing westerly to southwesterly
verging thrust faults and folds in the Pinguicula Group. A thrust fanlt
and related felds of this phase are truncated by basal Windermere
strata on the western flank of Mount Profeit (Fig. 11). A few
kilometres southwest of Mount Profeit, other folds and thrust faults
deform Pinguicula strata, but not the avetlying Windermere Group.
The sixth phase was extensional, producing mainly west to
northwesterly trending normal faults. The clearest example of this
phase is located southwest of Mount Profeit, south of the study area,
where a normal {ault offsets Pinguicula strata, but is truncated by the

Figure 10: Clasts of quartz albite syenite (ight grey. left of pencil) in
Wernecke breccia at the PORPHYRY occurrence.




overlying Windermere Supergroup. This deformation occurred either
before or during depesition of the basal (Sayunei) conglomerate.
Syndepositional faulting is suggested by the abrupt thickening of the
conglomerate on the southern side of the fault.

The seventh and eighth phases occurred after deposition of the
Windermere Supergroup, and Upper Praterozoic to Lower Paleozoic
strata, Although the relative timing between these phases is
uncertain, the contractional phase is considered to be the earlier
phase (seven). Southwest-verging thrust faults of phase seven place
the Twitya and Shezal formations onto uppermost Proterozoic strata,
in the northeastern corner of the study area. A few kilometres to the
southeast, beyond the study area, rocks as-young as Lower Paleozoic
appear to be involved in the thrusting. The eighth phase produced
normal faults such as those in the east-central part of the study area,
which cut Windermere and younger strata.

Many structures in the study area cannot be assigned with
confidence to a particular phase. For example, the two thrust faults
in the southwestern part of the study area involve the Wernecke
Supergroup and Pinguicula Group, and therefore belong to either
phase five or phase seven. Rocks of the Windermere Supergroup or
younger strata are ahsent in this area, so a more precise distinction
cannot be made. For similar reasons, [ew normal faults can be
assigned to a particular phase.

Some faults have been reactivated. The most prominent
example is the fault which forms the western margin of the Gillepsie
Lake Group near the centre of the study area. Along the northern
part of the structure, the Gillespie Lake Group is downdropped
against the Fairchild Lake Group. To the south, the fault displays the
opposite sense of displacement where the Gillepsie Lake Group is
thrust over the Pinguicula Group. This relationship appears to have
developed from two stages of deformation, beginning with large-
displacement normal! faulting of phase three, which cut out the entire
Quartet Group and juxtaposed the Gillespie Lake and Fairchiid Lake
groups against Fairchild Lake strata. After deposition of the
Finguicula Group, the fault was reactivated and the eastern side ol
the fault was thrust upward, placing the Gillespie Lake Group over
Pinguicula strata during phase {ive or seven deformation. Because the
amount of reverse displacement was minor compared to the earlier
normal offset, the net displacement between the Gillespie Lake and
Fairchild Lake groups remains east-side-dlown.

Southwest-verging folds and laults in and near the study area
were mapped by Eisbacher {1981). Our identification of additional
Scuthwest-verging structures corroborates his findings and
demonsirates that: {1) the affected region extends through most of
the study area and for at least 25 km to the south; and {2)
deformation occurred at two different times: (i} after deposition of
the Pinguicula Group but prior to deposition of the Windermere
Supergroup; and (ii) after deposition of uppermost Proterozoic or
Lower Paleozoic rocks. The vergence of these structures contrasts
with the northeast vergence common to most of the contractional

structures affecting rocks younger than the Wernecke Supergroup in
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the Wernecke and Mackenzie mountains. The northeast-verging
structures are censidered to represent craton-directed thin-skinned
orogenesis of Mesozoic to Paleocene age common to the eastern
North American Cordillera,

Some of the deformation in the study area may be related to
strike-slip faulting. In particular, the Snake River fault, in the
northeastern corner of the study area, has been identified as a dextral
strike-slip fault by Natris (1975). To.the north, the Snake River Fault
connects with the Richardson fault array, including the Knonr,
Deslauriers, and Deception strands which also have been identified
as post-Paleozoic dextral strike-slip faults (Fig. 1) (Nerris and
Hopkins, 1977; Norris, 1984). Where the Snake River fault and the
Richardson fault array meet, the strands of the Richardson fault array
have a pronounced curvature, changing from north-northwest-
trending to west-trending, 1f dextral translation on the Snake River
fault was concurrent with that on the Richardson fault array, then
the region of faultl curvature would constitute a major restraining
bend, resulting in significant transpression. The bend is so large, and
at such a high angle to the main strike of the faults, that folds and
thrust faults would probably develop even from small amounts {a
few kilometres) of transcurrence. Cecile (1984) suggested that
dextral transtation on the Snake and Richardson fault system could
be 10-20 km. Southwest of the strike-slip system, contractional
structures would tend to be northwest-trending, and possibly
southwesterly directed {cf. Sylvester, 1988).

The Southwest-verging contraction in the study area may be
related to transpression along the Snake-Richardson fault system, or
to a combination of transpression and back-thrusting. Southwest-
directed back-thrusting may have occurred during the Mesozoic 1o
Paleocerie as part of the general regime of northeasterly directed
contraction in Mesozoic to Paleocene time. For phase-seven
deformation, which may have occurred during this interval, back-

thrusting may be an appropriate model. Fifth-phase contraction,

Figure 11; Angular unconformity (at tips of arrows) between folded unit D of
the Pinguicula Group and averlying Sayunei conglomerate of the Windermere
Supergroup, on western flank of Mount Profeit.
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however, cccurred much earlier and must be explained by
compression or transpression in the Middle to Late Proterozoic.

MINERAL OCCURRENCES

Enrichments of metals in the study area occur in two general
forms: (1) veins, and related pods in carbonate rock; and (2)
disseminations and fracture fillings in Wernecke breccia and related
metasomatites. The Wernecke breccia occurrences are characterized
by local concentrations of Cu, U, Co, Ag and Au. Breccia-related
mineralization occurred in Middle Proterozoic time, prior to
deposition of the Pinguicula Group. In contrast, the vein occurrences
are characterized by Zn, Pb, Ag, and in one case, Cu, Sb and Au. The
veins postdate deposition of the Windermere Supergroup and may
belong to an array of veins of probable Mesozoic or Tertiary age
which extends southward 10 the Keno Hill mining district
{Abbott et al., 1994).

Twelve Wernecke-breccia related mineral cccurrences are
known in the study area. The PORPHYRY occurrence was most
intensively explored, receiving 7 drill holes otalling 600 m in 1969
(INAC, 1993). Mineralization is concentrated in a small, sodic- and
iron-altered stock of intermediate composition. 1t hosts
disseminations of chalcopyrite yielding enrichments of Cu averaging
about 0.7% The mineralization may be related to emplacement of the
stock, to development of an adjacent breccia zone, or to both, The
concentration of Cu in the stock rather than the country rock is
consistent with Cu distributions at some other igneous-breccia-
related occurrences in the region {Thorkelson and Wallace, 1994a).

At the PIKA occurrence, enrichments of Cu {chalcopyrite) and
Au occur in breccia and countiry rock. The enrichments are
concentrated along contacts between breccia and metasomatized
diorite. Minor supergene enrichment of Cu and Ag cccurs beneath
the overlying Pinguicula Group (Thorkelson and Wallace, 1994a). At
the MAMMOTH, DOWSER, KEY MOUNTAIN and AIRSTRIP
~ occurrences, chalcopyrite occurs as veinlets and disseminations in
and around zones of Wernecke breccia (INAC, 1093). Similar
mineralization at the MUELLER occurrence is over 1 km south of the
nearest identified breccia zone. At the CIRQUE occurrence,
chalcopyrite and cobaltite occur as disseminations and siringers in
siderite-quartz bearing fractures. Chip samples reported from
exploration: in 1981 averaged 0.2% Cu and 0.02% Co (INAC, 1993},

Uranium occurs along with Cu in the ANOK!, TETRAHEDRITE
CREEK, DOBBY, and PTERD Breccia-related occurrences, At the
ANOKI occurrence, fracture zones related 1o faulis contain uraninite,
brannerite and chalcopyrite (Yeager and lkona, 1979; 1980).
Concentrations of 0.6% U,0, and 1% Cu were reported overa 1 m
interval (Stammers and Tkona, 1977). At the PTERD occurrence,
fracture fillings in altered sedimentary rock contain pitchblende and
chalcopyrite. At the TETRAHEDRITE CREEK occurrence, a breccia
bedy and adjacent 'skarn’ in metasomatized siltstone host veinlets
and disseminations of chalcopyrite, tetrahedrite and brannerite.
Nearby vein minetalization is also included in this occurrence.
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Eight vein occurrences crosscut Wernecke Supergroup,
Pinguicula Group and Windermere Supergroup strata. They form a
linear belt extending northward from the COB occurrence near
Mount Profeit to the BLUSSON occurrence. Six of these occurrences
have a cornmon Zn-Pb-Ag metallogenic signature. The PROFEIT
occurrence is the best known and was explored by five drill holes
totalling 200 m. 1t includes several showings in a 1200 m long zone.
Galena, sphalerite, tetrahedrite, pyrite, marcasite and minor
chalcopyrite form massive pods, vug fillings, and veinlets.
Replacement and open space filling appear to have been important
controls on mineralization. The largest pod of massive sulphides,

9 m long and 8 m wide, assayed 17% Zn, 47% Pb, and 580 g/tonne
Ag (INAC, 1993). At the nearby COB occurrence, Zn/Pb ratios are
higher, and a sulphide-rich vein assayed 42% Zn, 20% Pb, and

600 g/T Ag (INAC, 1993). The COAST, POOQ, DAN and

CARNE occurrences have similar metal signatures but lower grades.
A newly discovered lens of sphalerite about 700 m east of the DAN,
is considered part of that Minfile occurrence. An assay from the
lens returned 47% Zn, 255 g/T Ag, 0.25% Cu, >0.2% 5b, and
0.17% Ph.

Metal signatures in the TETRAHEDRITE CREEK and BLUSSON
occurrences are different from those at the other vein occurrences. [n
the TETRAHEDRITE CREEK occurrence, native Au occurs with
tetrahedrite, galena, and sphalerite in quartz-carbonate veins.
Selected samples assayed up to 410 /T Au, 82 ¢/T Ag,

6% Cu, 5.53% Zn, and 21% Pb {(INAC, 1993). The BLUSSON
consists of scattered, thin veinlets of chalcopyrite or malachite in unit
A of the Pinguicula Group. The higher Cu +/- Au concentrations in
these occurrences, relative to the ather vein occurrences, may be a
result of remobilization of nearby Wernecke breccia-type
mineralization during introduction of mainly Zn, Pb, and Ag

bearing fluids.

New Prospects

Two new Wernecke Breccia-retated mineral oceurrences will
appear in forthcoming editions of Yukon Minfile. The BEL is a
group of chalcopyrite-malachite showings in fractured and
brecciated siltstone of the Fairchild Lake Group, and veined,
metasomatized diorite. [t was previously identified but not described
by Bell (1986a}. The showings occur over 2 I x 0.5 km area, The
diorite crops out along the banks of two small ereeks in exposures
up to 0.1 km?, and appears to form the roof of a stock. The diorite
hosts veinlets and disserninations of secondary specularite,
potassium feldspar, and locally, chalcopyrite. The best assay result,
0.8% Cu, was from a selected hand specimen from a showing in
brecciated siitstone located at 4490 feet above sea level, at UTM
E 572500, N 7199200.
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The JULIE accurrence consists of quartz-dolomite-pyrite-
chalcopyrtite veins associated with nearby zones of Wernecke breccia.
Two zones of veining about 3 m wide within the Fairchild Lake
Group occur near the base of a cirque headwall. Abundant vein float
suppests that veins may also crop out higher on the cirque walls. The
two best assays from vein material were 1.8% Cu, 0.42 g/T Au; and
0.02% Cu, 0.23 g/T Au.

CONCLUSIONS

» The study area is underlain by four main stratigraphic
successions ranging in age from Middle Proterozoic to Lower
Paleozoic. Sedimentation was punctﬁated by events such as
deformation, uplift, erosion, magmatism, brecciation and
mineralization.

« Two of the eight phases of structural deformation in the
study area have resulted in southwest-verging folds and
thrusts. These contractional evernts may be related to dextral
transpression along the Snake River Fault.

» Two styles of mineralization occurred in the study area. In
Middle Proterozoic time, enrichrents of Cu, U, Co, Au, and
Ag occurred in association with mafic to tntermediate
intrusions and emplacment of hematitic breccias.
Enrichments of Zn, Pb, Ag, Cu and Au occurred after
deposition of the Windermere Supergroup, possibly in
Mesozoic or Tertiary time, as veins, open space fillings and
replacements,

= The geological history of the area is summarized:

a) deposition of the Wernecke Supergroup;

b) folding, cleavage and kink banding related to Racklan
orogeny; uplift and emergence;

¢} emplacement of dioritic to granodioritic intrusions;
possible Cu, U, Co, Au and Ag mineralization,;

d) subterranean volatile explosions and emplacement of
Wernecke breccia; Cu, U, Co, Au and Ag mineralization;
probable normal faulting;

e} faulting of uncertain style, and local development of
shear [abrics;

f) uplift, weathering, erosion, and local, minor supergene
enrichment of breccia-related mineralization,

g) marine transgression; deposition of the Pinguicuta Group
in a southward-deepening basin;

h) southwesterly directed folding and thrust fauling;
possible dextral strike-slip along the Snake River Fault,
followed by normal faulting, uplift and erosion;
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i} rifting, glaciation and marine transgression; deposition ol
the Windermere Supergroul‘) and strata as young as
Lower Paleozoic;

j) southwesterly directed folding and thrust faulting;
possible dextral strike-stip along the Snake River Faul;
normal faulting;

k) mineralization of Zn, Pb, Ag, Cu, and Au in veins and
pods.
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