
Chapter 14 Mineral & Hydrocarbon Potential

The Tagish Lake area is part of a geochemical prov-
ince with high background gold, arsenic and antimony
(Schroeter, 1986; Figure 14-1). The area encompasses a
wide variety of lithotectonic terranes, it records several
intrusive events, and it is cut by major, long-lived faults.
Thus, it provides tectonic and lithologic environments
favorable for a wide variety of mineral occurrences. Past
exploration, however, has mainly focused on precious
and base metal mineralization in both sulphide-poor and
sulphide-rich veins.

Exploration History and Regional
Metallogeny

The Tagish area has a recorded history of exploration
dating back to 1878. However, the remains of abandoned
Russian placer operations discovered near Atlin may pre-
date historical accounts by 50 years (Bilisand, 1952).
Prospectors began to filter into the area en route to the
Klondike gold fields between 1897 and 1898, and the
Atlin gold camp was established between 1901 and 1903.
As prospectors combed the area via the Tagish and Atlin
Lake systems, they discovered and developed many
small vein-type gold occurrences. Only the Engineer
mine, discovered in 1899 by engineers surveying a route
for the White Pass railroad, became a significant pro-
ducer, yielding approximately 560,000 grams of gold
(Photo 14-1).

Several mines with a history of past production oc-
cur immediately north of the British Columbia border in
the Yukon (Yukon MINFILE). For example, just a few
kilometres up the Klondike Highway is the Venus sil-
ver-gold-base metal sulphide vein deposit (Figure 1-1)
which has been sporadically worked since the early
1900’s. It contains sufficient reserves to warrant contin-
ued mining operations should favorable economic condi-
tions return in the future. Farther northwest, the Mount
Skukum gold mine recently closed after epithermal gold
vein ore there was completely mined out. Production was
29 622 270 g of gold from 201 461 tonnes of ore, with an
average grade of 13.0 g/t. North of Carcross is the south-
ern end of the Whitehorse Copper belt, one of the most
important metallogenic elements in the region. It is a 32
kilometre long string of 28 separate copper-iron skarn de-
posits formed at contacts between Cretaceous plutons
cutting a belt of Upper Triassic carbonates and clastics
which extends southeast from Whitehorse. Approxi-
mately 10.25 million tonnes of ore were mined between

1967 and 1982. Of this, 2.85 million tonnes graded
1.06% copper and the remainder, 7.4 million tonnes
graded 1.50% copper. This same geologic environment
extends into the northern Tagish Lake area where encour-
aging copper skarn mineralization has been intersected at
the Mill property (see following).

Sources of Information

Two sources of information that are referred to ex-
tensively here are MINFILE and British Columbia De-
posit Profiles. MINFILE is a database of all mineral
occurrences in British Columbia, which currently num-
bers about 12 000. British Columbia Deposit Profiles are
a collection of mineral deposit models with known exam-
ples, or those with potential for discovery in the province.
Both are available as British Columbia Geological Sur-
vey Branch publications or in electronic format over the
Internet at http://www.em.gov.bc.ca/mining/Geolsurv.

Asynopsis of mineral occurrence data is presented in
Tables 14-1and 14-2 for historical reference. It is based
primarily on MINFILE data last updated in 1993. Min-
eral occurrence names are subject to change as succes-
sive operators conduct work on specific properties,
therefore, an effort is made here to present the unique
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Photo 14-1. Remnants of the 100 ton mill at the Engineer Mine as
it appeared in 1989.

http://www.em.gov.bc.ca/mining/Geolsurv


158 British Columbia Geological Survey Branch

Antimony by INAA

Stream Sediment

N = 741

B.C. Regional Geochemical Survey

Concentration (ppm)

> 95

91 to 95

71 to 90

51 to 70

<= 50

11.1 to 140.0

6.1 to 11.0

2.1 to 6.0

0.7 to 2.0

0.1 to 0.6

Percentile

60º
136º

135º

60º

59º

134º

Arsenic by INAA

Stream Sediment

N = 741

B.C. Regional Geochemical Survey

Concentration (ppm)

> 95

91 to 95

71 to 90

51 to 70

<= 50

150.1 to 3200.0

60.1 to 150.0

17.1 to 60.0

4.8 to 17.0

0.5 to 4.7

Percentile

60º
136º

135º

60º

59º

134º

A

B



mineral MINFILE number (e.g. Engineer (104M014)
with the mineral occurrence name (Figure 14-2). For
up-to-date, systematic descriptions of mineral occur-
rences, refer to MINFILE online.

Mineral deposit profiles for British Columbia were
published as a two volume set (Lefebure and Ray, 1995
and Lefebure and Höy, 1996). In the discussion that fol-
lows, deposit types are introduced with profile codes
(e.g. copper skarn (K01)). Mineral deposit profiles
change with time as new deposits are studied and others
are discovered. For up-to-date deposit models, see Brit-
ish Columbia deposit profiles online.

Tagish area deposit types

Little work has been conducted towards classifying
the many occurrence types of the Tagish area. In contrast,
those in neighbouring Yukon are relatively well studied;
for example: Mt. Skukum Gold Mine (Love, 1990a,b;

McDonald, 1987; McDonald and Godwin, 1986 and Mc-
Donald et al., 1986); gold in skarns in the Yukon
(Meinert, 1986); gold-silver veins on Montana Mountain
(Roots, 1982); fluid inclusion and oxygen isotopes of
precious metal-bearing veins in the Wheaton River dis-
trict (Rucker, 1988; Hart and Radloff, 1990); the Venus
Au-Ag-Pb-Zn deposit (Walton, 1987); and the Ram
zinc-lead-silver property (Watson et al., 1981). The find-
ings of many of these studies can be extrapolated to
northern British Columbia. There is much room for work
aimed at understanding metallogenesis in the Tagish
Lake area, and occurrence classifications proposed here
are open to revision.

To the north, Hart and Radloff (1990) classified de-
posits in southwest Yukon based primarily on the compo-
sition of ore forming fluids. In the Tagish area, however,
reconnaissance fluid inclusion microthermobarometric
investigations of only a few mineralized systems have
been conducted as part of this study, and stable isotope
data are completely lacking. Therefore, classification of
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Figure 14-1. Regional geochemical stream sediment results showing ranked antimony (a), arsenic (b), and gold (c) values and the drain-
age basin area of influence of these samples. Note the coincidence of elevated geochemical results adjacent to the Llewellyn fault (thick
line). This expression is muted to the south as the fault, which is well exposed in the highlands of the Tutshi Lake mapsheet, occupies
lake-filled valleys of the Fantail and Edgar Lake mapsheets.



occurrences in the Tagish area (Table 14-1) relies upon

characteristics shared with documented deposit types,

primarily those described in British Columbia Mineral

Deposit Profiles (Lefebure and Ray,1995; Lefebure and

Höy, 1996) and USGS Bulletin 1693 (Cox and Singer,

1986). Characteristics considered include: geologic set-

ting, mineral textures, structures, ore controls and miner-

alogy (Table 14-2). Where possible, geochemical

characteristics are also compared (Table 14-3), but geo-
logic criteria are more reliable in establishing occurrence
classification in all but a few instances. Table 14-3 is or-
ganized according to the classification scheme discussed
in the following paragraphs.

Three quarters of the 88 mineral occurrences in the
Bennett (Skagway, NTS 104M) mapsheet occur in the
Tagish area (Tables 14-1, 14-1b; Figure 14-2). Of the re-
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Figure 14-2. Tagish area MINFILE locations.
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Minfile Occurrence Name Status Latitude Longitude Commodities Deposit

Number Type

104M 001 GRIDIRON PAPR 59.93 134.94 AG AU PB AS ZN I05

104M 002 SILVER QUEEN SHOW 59.90 134.93 AU CU AG I05

104M 003 BEN 1 SHOW 59.91 134.87 AG AU PB ZN SB I05

104M 004 TUTSHI LAKE SHOW 59.95 134.42 PB ZN I05

104M 005 LAKEFRONT SHOW 59.74 134.27 SB PB I09

104M 006 SPOKANE DEPR 59.54 134.45 AU AG ZN PB CU I05

104M 007 BIGHORN SHOW 59.53 134.48 AU AG PB CU I01 I05

104M 008 RUPERT PROS 59.47 134.32 AG AU PB ZN CU I05

104M 009 WHITE MOOSE-NORTH (L. 1279) SHOW 59.48 134.29 CU PB ZN AG I05

104M 010 WHITE MOOSE-SOUTH (L. 12) SHOW 59.47 134.28 AG PB CU I05

104M 011 BEN-MY-CHREE PAPR 59.43 134.46 AG AU CU PB ZN I05

104M 012 WHITE MOOSE-SHAFT (L. 3282) SHOW 59.48 134.29 AU AG PB CU I05

104M 013 HAPPY SULLIVAN PROS 59.51 134.22 AU AG H05

104M 014 ENGINEER PAPR 59.49 134.23 AU AG SB TE H05

104M 015 KIRKLAND SHOW 59.48 134.24 AU H05

104M 016 GLEANER SHOW 59.48 134.23 AU AG H05

104M 017 ANYOX-RODEO (L.4657,4670) SHOW 59.44 134.23 CU NI CO

104M 018 EDGAR LAKE SHOW 59.39 134.17 CU M01

104M 019 NELSON LAKE SHOW 59.32 134.19 AG AU CU PB I05

104M 020 COPPER ISLAND SHOW 59.29 134.03 CU M01

104M 021 CALLAGHAN SHOW 59.25 134.13 AU AG H05

104M 022 LAVERDIERE PROS 59.22 134.12 CU AG AU MO WO CO K01

104M 023 GRAHAM CREEK SHOW 59.66 134.03 AU C01

104M 024 RED RUPERT SHOW 59.51 134.48 AU AG H05 I05

104M 025 SWEEPSTAKE SHOW 59.50 134.23 AU H05 I05

104M 026 BROWN SHOW 59.45 134.25 AG AU CU PB ZN MO I05

104M 027 JESSIE SHOW 59.81 134.77 AG AU CU PB ZN I05

104M 028 BALD PEAK SHOW 59.93 134.90 AU AG PB SB I05

104M 029 MOLLY PROS 59.24 134.15 MO CU SB PB L05

104M 030 MUSSEN SHOW 59.19 134.09 CU M01

104M 031 JACKIE SHOW 59.16 134.32 AG ZN PB CU AU J01

104M 032 BENNETT LAKE SHOW 59.95 134.96 LS R09

104M 033 TALAHA BAY SHOW 59.97 134.14 LS R09

104M 034 PENINSULA MOUNTAIN SHOW 59.82 134.23 MT I17

104M 035 BUCHAN CREEK SHOW 59.49 134.33 AU AG PB CU ZN I05

104M 036 RUPERT-NORTH SHOW 59.48 134.32 AU AG PB CU ZN I05

104M 037 FEE GLACIER SHOW 59.47 134.35 AG CU PB I05

104M 038 GAUG-WEST SHOW 59.93 134.91 AU AG PB SB AS I05 I09

104M 039 GAUG 2 SHOW 59.93 134.89 AU AG ZN CU PB I05 I09

104M 040 GAUG 1 SHOW 59.93 134.90 AG CU FE I05

104M 041 BEN-POND SHOW 59.91 134.88 AG PB AU ZN SB I05 I09

104M 042 BEN-CAMP SHOW 59.91 134.88 AG AU PB ZN I05

104M 043 BEN-GLACIER SHOW 59.91 134.88 AU AG CO I05

104M 044 BENNETT PROS 59.92 134.86 AU AG ZN CU PB I05

104M 045 BEN-NORTHEAST SHOW 59.91 134.84 AU AG I01

Table 14-1. Classification of MINFILE occurrences in the Tagish and adjacent areas (104M, 104N12W)
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104M 046 BEN-SOUTHEAST SHOW 59.91 134.83 AG PB AU CU I05

104M 047 BEN-FOUR SHOW 59.91 134.86 AU AG I01

104M 048 TP-MAIN PROS 59.69 134.68 AU AG CO CU FE MA K03

104M 049 TP-CAMP SHOW 59.69 134.68 MA FE K03

104M 050 TP-CENTRAL SHOW 59.68 134.67 AG AU CO CU MA K03

104M 051 MOLLY-SOUTH SHOW 59.24 134.15 MO CU PB L05

104M 052 SELLY SHOW 59.76 134.71 CU PB K01

104M 053 RAD SHOW 59.95 135.56 MO L05

104M 054 SILT SHOW 59.97 135.61 MO L05

104M 055 PIT CREEK SHOW 59.98 135.61 MO L05

104M 056 RIO CREEK SHOW 59.96 135.60 ZN PB CU SN FL L06

104M 057 MOON LAKE SHOW 59.81 134.71 AG ZN PB AS CU AU I05 J01

104M 058 NET 6 SHOW 59.91 134.94 UR TH I15

104M 059 NET 3 SHOW 59.92 134.98 AG UR TH MO WO I15

104M 060 JONES SHOW 59.97 135.32 UR TH I15

104M 061 CATFISH SHOW 59.89 134.84 AG AU ZN PB SB CU I05

104M 062 PIKE SHOW 59.90 134.74 AU AG CU H05

104M 063 KIM SHOW 59.35 134.45 CU ZN AG AU I05

104M 064 NA 5062 SHOW 59.21 134.13 CU AG AU I05

104M 065 MIP SHOW 59.93 135.24 AG AU CU PB ZN I05 H05

104M 066 YAK SHOW 59.97 135.35 AG AU CU PB ZN I05 H05

104M 067 YAK NORTH SHOW 59.97 135.35 PB AG CU AU ZN I05

104M 068 YAK SOUTH SHOW 59.97 135.35 AG PB ZN CU AU I05

104M 069 JULIA SHOW 59.96 135.32 AG AU PB ZN CU I05

104M 070 EAGLE SHOW 59.98 135.40 AG AU PB H05

104M 071 BIG THING SHOW 59.82 134.74 AU AG PB ZN CU I05

104M 072 WHITE MOOSE-B SHOW 59.48 134.28 AG PB I05

104M 073 RUPERT-L SHOW 59.47 134.33 AG AU PB ZN CU I05

104M 074 CATFISH-MIDDLE RIDGE SHOW 59.87 134.83 AU AG CU PB ZN AS I05

104M 075 CATFISH-SOUTH MOUNTAIN SHOW 59.86 134.82 AG AU CU PB ZN AS I05

104M 076 GOLDEN BEE 2 SHOW 59.52 134.20 SB AG AU I09

104M 077 BEE PEAK SHOW 59.52 134.17 PB AG AU AS I05

104M 078 GLEAN SHOW 59.48 134.18 AG AU CU PB ZN AS I05 H05

104M 079 MASS SHOW 59.55 134.25 AU AG H05

104M 080 QUANTITY SHOW 59.58 134.23 AU AG CU H05

104M 081 CRINE PROS 59.73 134.65 AU AG PB ZN AS CU I05

104M 082 DELTA SHOW 59.29 134.19 AU AG CU PB I05

104M 083 MILL SHOW 59.95 134.69 CU AG AU K01

104M 084 UM PROS 59.64 134.54 AU AG I01

104M 085 SKARN PROS 59.92 134.85 AU CU K01

104M 086 COWBOY SHOW 59.91 134.87 AU AG SB PB CU I09

104M 087 FALCON PROS 59.16 134.32 AG AU ZN PB CU AS I05

104M 088 MM05-1 SHOW 59.50 134.29 AU AG CU I01

104N 001 HUSSELBEE SHOW 59.71 133.85 UR TH FL PB MO K07 I15

104N 002 ISLAND MOLY SHOW 59.70 133.78 MO L05

104N 003 DUNDEE PROS 59.63 133.93 PB CU I05

104N 004 PETTY SHOW 59.63 133.93 PB CU AG I05

104N 014 NORSK SHOW 59.70 133.77 MO L05

104N 102 GRAHAM INLET SHOW 59.63 133.95 MT I17



maining 22 occurrences, all but one, a limestone occur-
rence, lie within 10 kilometres of the study area. Part of
the Atlin area (NTS 104N12W) is also covered by the
Tagish study. It includes an additional 6 mineral occur-
rences.

Half of the occurrences are classified as polymetallic
veins (Table 14-1b). However, from an economic per-
spective, the most historically interesting class of deposit
is the low sulphidation epithermal type, and these depos-
its account for less than 12% of the occurrences. The En-
gineer mine is of this type.

Porphyry molybdenum (L05), gold quartz vein
(I01), copper skarn (K01), basaltic copper (M01), iron
skarn (K05), and stibnite vein (I09) showings account for
about 7, 5, 4., 4, 3 and 3 percent of all occurrences respec-
tively. Seven other deposit types each account for 2 per-
cent or less of the total number of occurrences.

Several significant mineral occurrences in the area
are difficult to classify. For example, zones of sheared
and quartz-carbonate-altered basalt, such as the Moon
Lake base metal property (104M057), can be traced for at
least 2.5 kilometers within Stuhini volcanics and
interbedded carbonates. The main mineralized zone at
Moon Lake measures about 100 by 300 metres and con-
tains up to 25% combined galena and sphalerite (over
narrow widths) and significant amounts of chalcopyrite,
arsenopyrite, and gold. While the mineralization is like
carbonate-hosted Zn-Pb-type deposits, the deposit form
is vein-like with replacement style mineralization that
has been strongly deformed within the Llewellyn fault
zone. The Moon Lake occurrence is one of a number of
shear related vein occurrences reported in the Tagish
Lake area. Most are polymetallic and spatially associated
with the Llewellyn fault zone. They are probably geneti-
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Number of occurrences within the immediate study area 66

Number of occurrences within 10 km of study area in NTS 104M 21

Total number of occurrences in NTS 104M 88

Number of occurrences in study area in NTS 104N (104N12W) 6

Total number of occurrences considered 94

Deposit Type Code Number of

occurrences

Placer C

Placer gold C01 1

Vein Breccia and Stockwork I

Gold quartz veins I01 5

Polymetallic veins I05 46

Stibnite veins I09 3

Classical U veins I15 3

Epithermal H

Epithermal Au-Ag: low sulphidation H05 11

Manto J

Polymetallic manto J01 1 (?)

Skarn K

Copper skarn K01 4

Gold skarn K03 3

Molybdenite skarn K07 1 (?)

Porphyry L

Porphyry Mo (Low F- type) L05 7

Porphyry Sn L06 1 (?)

Ultramafic/Mafic related M

Basaltic copper M01 4

Industrial Minerals/Dimension Stone

Cryptocrystalline magnesite veins I17 2

Limestone R09 2

Table 14-1b. Mineral occurrence statistics for the Tagish and adjacent areas
(104M, 104N12W).
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MINFILE
NO.\NAME

METALS METALLIC
MINERALS

HOST ROCKS PRODUCTION/RESERVES

or BEST ASSAY

104M 001
Gridiron

Ag, Au Galena, Tetrahedrite,
Arsenopyrite,
Sphalerite

Boundary Ranges metamorphic suite &
hypabyssal andesites; intrusive equiva-
lent to Early to Mid Jurassic volcanics.

Production (1901)

68 tonnes ore mined
average recovered grade:
2582 g Au
156 g Ag
(EMPR AR 1901)

104M 002
Silver Queen

(Ruby, Net, Dick)

Ag, Cu Chalcopyrite, Pyrite,
Pyrrhotite

Boundary Ranges metamorphic suite &
Coast Plutonic intrusive contacts. Feld-
spar-quartz monzonite porphyry,
phyllite, marble, gneiss.

Grab sample

14.8g/t
(EMPR AR 19186)

104M 003
Ben Creek

Ag, Au, Pb, Zn,
Sb

Galena, Sphalerite,
Stibnite, Arsenopy-
rite, Pyrite

Boundary Ranges schists Best Assay: 1983

chip sample 10.m
Au 0.32 g/t
Ag 108.10 g/t
(EMPR AR 12554)

104M 005
Lakefront

Cu, Pb, Zn, Sb Stibnite, Galena Quartz vein, Lower Laberge Group
argillite

Best Assay: 1988

Pb 0.01 %
Zn 0.01 %
Cu 0.01 %
Sb 6.48 %
(EMPR FW 1990)

104M 006
Spokane

Au, Ag, Zn, Cu,
Pb

Au, Galena,
Sphalerite, Chalcopy-
rite, Pyrite

Quartz vein, Boundary Ranges horn-
blende-chlorite schist and amphibole
gneiss, and feldspar porphyry

Best Assay: 1933

Au 23.31 g/t
Ag 6.17 g/t
(EMPR AR 1933)

104M 007
Bighorn

Au, Ag, Pb, Cu Galena, Chalcopyrite,
Sphalerite, Au

Quartz vein, Boundary Ranges horn-
blende-chlorite schist and amphibole
gneiss, and feldspar porphyry

Ag 13.71 g/t
Au 44.56 g/t
(EMPR Annual Report 1933)

104M 008, 035, 036,
037
Rupert Claim Group
(Rupert & Rupert North
and G to L occurrence)

Au, Ag, Pb, Zn,
Cu

Au, Galena, Chalco-
pyrite, Pyrite

Quartz vein, Florence Range pelitic and
semipelitic schist and amphibolite

Best Assay: 1980

chip sample 1.10 m
Au 21.26 g/t
Ag 244.80 g/t
Pb 12.80 %
Cu 0.35 %
Zn 0.08 %
(EMPR AR 8384)

104M 009, 010, 012
W h i t e M o o s e C l a i m
Group (North, South &
Shaft, and A to E occur-
rence)

Au, Ag, Pb, Zn,
Cu

Chalcopyrite, Bornite,
Galena, Tetrahedrite,
Pyrite

Quartz vein, Boundary Ranges pelitic
schist

Best Assay: 1980

grab sample
Au trace
Ag 53.14 g/t
Pb 0.13 %
Cu 0.01 %
(EMPR AR 8384)

104M 011
Steep Claim Group
(Ben-My-Chree)

Au, Ag, Pb, Cu,
Zn

Galena, Chalcopyrite,
Pyrite

Quartz-calcite vein, Late Cretaceous to
Early Tertiary granite

Production (1911) 7 tonnes
Au 91 grams
Ag 31103 grams
Best Assay: 1985
grab sample
Au 11.00 g/t
Ag 450.00 g/t
Cu 0.14 %
Pb 4.25 %
Zn 0.04 %
(EMPR AR 9133)

Table 14-2. Representative MINFILE occurrences.
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104M 013
Happy Sullivan

Au, Ag Au, Ag, Arsenopyrite,
Pyrite

Quartz vein, Lower Jurassic Laberge
Group greywacke

Best Assay: 1933

grab sample
Au 323.60 g/t
Ag 226.20 g/t
(EMPR AR 10511)

104M 014 Engineer
Mine

Au, Ag, Sb, Te Au, Berthierite, Tellu-
rides, Pyrite, Chalco-
pyrite, Antimony

Lower Jurassic Laberge Group argillite
and greywacke

Production (1913-1952)

560 kilograms Au
average recovered grade :
Au 36.00 g/t
Ag 17.90 g/t
(EMPR FW 1986)

104M 015
ENGINEER GOLD
CAMP Kirkland Claim

Group (Kirtland, Jersey
Lily)

Au, Ag Au Quartz vein, Lower Jurassic Laberge
Group argillite and greywacke

NA

104M 016
E N G I N E E R G O L D
CAMP

Gleaner Claim Group

Au, Ag, Te Au, Tellurium, Pyrite Quartz vein, Lower Jurassic Laberge
Group argillite and greywacke

Grab sample

1.23 g/t
(EMPR AR 22075)

104M 017
Anyox-Rodeo

Cu, Ni, Pt, Pd,
Co

Pentlandite, Bornite,
Pyrite, Chalcopyrite

Paleozoic to Proterozoic Boundary
Ranges chlorite schist

Best Assay: 1989

grab sample
Au 0.02 g/t
Cu 0.15 %
Ni 0.60 %
Co 0.12 %
Pt <15 ppb
Pd 90 ppb
(EMPR OF MAP 1990)

104M 018
Edgar Lake

Cu Native copper, Chal-
copyrite, Bornite

Calcite vein, Upper Triassic Stuhini
pyroxene-phyric lapilli tuff

NA

104M 019
Nelson Lake

AU, Ag, Pb, Cu Galena, Chalcopyrite Quartz vein, Florence Range pelitic
and semipelitic schist, and marble

Best Assay: 1989

Au 4.60 g/t
Ag 198.00 g/t
Pb 3.90 %
Cu 1.25 %
(EMPR OF MAP 1990)

104M 020
Copper Island

Cu Cu, Cuprite, Tenorite Calcite vein, Upper Triassic Stuhini
group phreatomagmatic pyroxene-
phyric breccia and pyroxene-phyric
flows

NA

104M 023
Graham Creek

Au (placer) Au (placer) Mid to Upper Triassic Peninsula Moun-
tain volcanic suite and Graham Creek
igneous suite may host lode source

Best Assay: 1986

rock sample: 2.5 km up-
stream from placer camp,
EMPR Property File
Au 0.10 g/t
Ag 10.00 g/t
Pb 0.26 %
Zn 0.18 %
Cu 0.03 %

104M 024
Red Rupert

Au, Ag Au Q u a r t z v e i n , B o u n d a r y R a n g e s
chlorite-actinolite and biotite-plagio-
clase-quartz schists

Best Assay: 1983

Au 34.30 g/t
Ag 13.72 g/t
channel sample: 30 cm
(EMPR AR 1933)

104M 025
Sweepstake

Au Au NA

104M 026 Brown

(Jackpine, Wann Frac-
tion)

Au, Ag, Pb, Cu,
Zn

Tetrahedrite, Chalco-
pyrite, Pyrite, Molyb-
d e n i t e , G a l e n a ,
Sphalerite

Quartz vein, Paleozoic to Proterozoic
Boundary Ranges chlorite-actinolite
schist and Upper Triassic Stuhini
Group volcaniclastics

Best Assay: 1989

Au 94.27 g/t
Ag 1227.22 g/t
grab sample
(EMPR OF MAP 1990)
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104M 027
Great Northern

(Jessie, Tuts, Tut6)

Au, Ag, Sb, As Chalcopyrite,
Pyrrhotite, Galena,

Sphalerite

Boundary Ranges metamorphic suite
chlorite schist, amphibole gneiss & an-
desite.

“Average” Assay: 1929

Au 5.14 g/t
Ag 809.14 g/t
Cu 4.90 %
chip sample 1.5m
(EMPR Ann.Rpt. 1929)

104M 028
Bald Peak

(Gaug-South)

Au, Ag, Sb, As Galena, Stibnite, Ar-
senopyrite, Pyrite

Quartz-eye porphyry rhyolite or hypa-
byssal intrusive of Early to Mid Jurassic
age.

Best Assay: 1982

Au 8.02 g/t
Ag 212.30 g/t
As 4.75 %
chip sample 70cm
(EMPR AR 11044)

104M 032
Bennett Lake

Limestone Limestone Limestone within Boundary Ranges
metamorphic suite

NA

104 038
Silver Queen North

(Gaug-West)

Au, Ag, Pb, Cu,
Sb, As

Arsenopyrite,
Stibnite, Pyrite, Chal-

copyrite, Galena

Quartz vein, granite and rhyolite of
Early to Mid Jurassic age

Best Assay: 1983

Au 8.02 g/t
Ag 212.23 g/t
As 4.75 %
chip sample 1.0 m
(EMPR AR 12554)

104M 039
Gaug 2

Au, Ag, Zn, Cu,
Pb

Arsenopyrite,
Sphalerite, Chalcopy-
rite, Galena, Stibnite

Quartz vein, Late Triassic granodiorite,
dacite and basalt dikes

Best Assay: 1982

Au 12.07 g/t
Ag 327.43 g/t
Zn 0.32 %
Cu 0.10 %
chip sample 1.0 m
(EMPR AR 11044)

104M 040
Gaug 1

(Copper Zone)

Ag, Cu, Fe Chalcopyrite, Bornite,
Malachite, Magnetite,
Pyrite

Vein, Late Triassic granodiorite Best Assay: 1982

Cu 9.49 %
Ag 93.94 g/t
grab sample: massive sul-
phide
(EMPR AR 11044)

104M 041
Ben-Pond

Ag, Pb, Sb, Zn,
Au

Galena, Stibnite,
Sphalerite, Pyrite

Quartz vein, gneiss, argillite (contact
between Boundary Ranges metamor-
phic suite and Lower Jurassic Laberge
sediments)

Best Assay: 1983

Au 0.03 g/t
Ag 90.60 g/t
Pb 1.47 %
Sb 1.30 %
chip sample 3.27 m
(EMPR AR 11044)

104M 042
Ben-Camp

Ag, Au, Pb, Zn Galena, Sphalerite,
Arsenopyrite, Pyrite

Quartz vein, gneiss, argillite (contact
between Boundary Ranges metamor-
phic suite and Lower Jurassic Laberge
sediments)

Best Assay: 1983

Au 12.45 g/t
Ag 2136.00 g/t
grab sample
(EMPR AR 12554)

104M 043
Ben-Glacier

Au, Ag, Co Erythrite, Pyrite Quartz vein, Lower Jurassic Laberge
greywacke

Best Assay: 1983

Au 6.62 g/t
Ag 1.70 g/t
Co 0.37 %
(EMPR AR 12554)

104M 044 Paddy Au, Ag, Zn, Cu,
Pb

Sphalerite, Chalcopy-
rite, Galena, Arseno-
pyrite, Pyrite

Quartz vein, Boundary Ranges meta-
morphic suite gneiss & schist, and
Lower Jurassic Laberge argillite

Best Assay: 1983

Au 3.70 g/t
Ag 338.00 g/t
Pb 2.30 %
grab sample
(EMPR AR 12554)

104M 045
Ben-Northeast

Au, Ag Arsenopyrite Vein, Early to Mid Jurassic volcanics Best Assay: 1983
Au 13.37 g/t
Ag 1.20 g/t
grab sample
(EMPR AR 12554)

104M 046
Ben-Southeast

Ag, Pb, Cu, Au Galena, Chalcopyrite Quartz vein, Early to mid-Jurassic
volcanics

Best Assay: 1983

Au 0.07 g/t
Ag 253.70 g/t
Pb 1.34 %
grab sample
(EMPR AR 12554)
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104M 047
Ben-Four

Au, Ag Arsenopyrite Quartz vein, Boundary Ranges meta-
morphic suite

Best Assay: 1993

Au 22.66 g/t
Ag 8.00 g/t
grab sample
(EMPR AR 12544)

104M 048
TP Main

Au, Ag, Co Au, Erythrite, Arseno-
pyr i te , Magnet i te ,
Chalcopyrite, Galena

Skarn, Boundary Ranges metamorphic
suite chlorite-actinolite schist Plagio-
clase-quartz banded chlorite-actinolite
schist & marble

Best Assay:1988

Au 27.45 g/t
Ag 6.40 g/t
Co 0.05 %
chip mple
(EMPR AR 18766)

104M 049
TP Camp

Au, Ag, Zn, Pb,
Cu

Magnetite, Pyrrhotite Skarn, Boundary Ranges metamorphic
suite chlorite-actinolite schist, Plagio-
clase-quartz banded chlorite-actinolite
schist and marble

Best Assay: 1983

Au 0.05 g/t
Ag 0.50 g/t
Zn 0.53 %
Pb 0.13 %
Cu 0.02 %
composite sample
(EMPR AR 11300)

104M 050
TP Central

Au, Ag, Co, Pb,
Fe

Chalcopyrite, Arseno-
pyr i te , Pyr rhot i te ,
Magnetite

Skarn, Boundary Ranges metamorphic
su i t e ch lo r i t e - ac t i no l i t e s ch i s t ,
plagioclase-quartz banded chlorite-
actinolite schist and marble

Best Assay: 1983

Au 10.83 g/t
Ag 147.40 g/t
Co 1.68 %
Pb 4.65 %
grab sample
(EMPR AR 11300)

104M 052
Selly

Cu, Pb Chalcopyrite, Galena,
Pyrite, Pyrrhotite

Boundary Ranges metamorphic suite
limestone & quartzite, and grano-
diorite

NA

104M 057

Moon Lake

Ag, Zn, Pb, Sb,
Cu, Au

Tetrahedrite, Galena,
Sphalerite, Arsenopy-
rite, Pyrite

Quartz vein, Upper Triassic Stuhini
Group porphyry, tuff and volcanic
breccia

Best Assay: 1985

Ag 490.00 g/t
Au 6.40 g/t
Cu 4.00 %
Pb 1.39 %
Zn 0.26 %
As 1.37 %
grab sample
(EMPR AR 15500
& EMPR FW 1986)

104M 058
Net 6

Ur, Th Unknown Pegmatite, aplite, feldspar porphyry,
quartz monzonite

Best Assay: 1978

Ur 34.00 ppm
Th 7.00 ppm
rock sample
(EMPR AR 6882)

104M 059
Net 3

(Ag Gully)

Ag, Mo, W Native silver, Molyb-
denum, Scheelite

Biotite-garnet-quartz monzonitic por-
phyry, feldspar-quartz monzonite

Best Assay: 1979

Ag 65.17 g/t
(EMPR AR 7417)

104M 061
Catfish
(Friendship Silver, Linda)

Ag, Au, Zn, Pb,
Sb, Mo, Sn

Arsenopyrite, Galena,
Stibnite, Pyrite, Mo-
lybdenum

Quartz vein, granite, diorite, Boundary
Ranges metamorph ic su i te se r i-
cite-chlorite schist & quartz-feldspar-
chlorite gneiss

Best Assay: 1987

Au 23.32 g/t
Ag 147.10 g/t
grab sample
(EMPR AR 18522)

104M 062
Pike

Au, Ag, Cu Pyrite, Chalcopyrite Pyritic andesite, feldspar porphyritic
andesite

Best Assay: 1986

Au 0.59 g/t
Ag 0.50 g/t
grab sample: from veinlets
(EMPR AR 15808)

104M 063
Kim

Cu, Zn, Ag, Au Chalcopyrite Paleozoic to Proterozoic Wann River
Gneiss, and Late Cretaceous to Early
Tertiary hornblende-biotite granite

Best Assay: 1985

Cu 4.03 %
Zn 0.82 %
Ag 109.70 g/t
Au 0.69 g/t
sample across 4.5 to 6.0 m
(EMPR Property File)

104M 071
Big Thing

(Jessie, Tut1)

Au, Ag, Pb, Zn Galena, Sphalerite,
Chalcopyrite,
Arsenopyrite

Boundary Ranges metamorphic suite
d e f o r m e d a q u a g e n e t u f f s ? a n d
sediments

87cm channel sample

Ag 51.4g
Au 6.5g
EMPR AR 15500



cally linked to movement of mineralized fluids within the
fault zone.

Geologic environments in the Tagish area are per-
missive for Carlin-type (E03), and turbidite - hosted gold
(I03) deposits, and there is potential for industrial miner-
als in several deposit types: wollastonite skarn (K09),
ultramafic-hosted asbestos (M06), ultramafic-hosted
talc-magnesite (M07). No good examples of these de-
posit types have been discovered to date, perhaps because
there has been little or no exploration for them. Further,
despite the existence of appropriate geologic settings, no
significant massive sulphide-type mineral occurrences
have been discovered in the area either.

Widely spaced joint sets of 3 metres or more in some
intrusive phases in the Coast plutonic complex indicate
dimension stone potential. However, economic viability
is limited by access and market proximity.

Epithermal Veins (H05)

A number of models have been developed over the
last decade to aid exploration for epithermal veins (e.g.

Panteleyev,1986). Epithermal gold deposits may occur in
almost any type of host rock, although volcanic rocks are
most common because of the association of epithermal
deposits with felsic volcanic fields. Two main ingredients
are large, sustained open fracture systems and extended
periods of hydrothermal activity.

Historically the most important mineral occurrences
in the Tagish lake area are auriferous veins, particularly
those at the Engineer Mine (104M014). Production re-
cords at the Engineer Mine are incomplete, but show most
of the gold and silver was recovered from 1913 to 1918
and 1925 to 1927. Total production based on existing re-
cords was 560000 grams gold and 280 kilograms silver
milled with an average recovered grade of 36.00 grams
per tonne gold and 17.90 grams per tonne silver. Other
claims staked in the area were unsuccessful at finding
payloads as rich as those found at the Engineer Mine, and
were never put into production. These include the Happy
Sullivan, Kirtland, Gleaner Claim Group and Sweepstake
(104M 013, 015, 016, and 025). All, including the Engi-
neer gold mine, are collectively referred to as the Engi-
neer Gold Camp.

All vein occurrences belonging to the camp are
hosted in Lower Jurassic Laberge Group argillite and
wacke and appear to occur adjacent to splays of the
crustal-scale Llewellyn Fault zone. In settings like the
Bralorne camp, crustal scale faults exert a first order con-
trol on the distribution of mesothermal precious metal
veins (Kerrich, 1988). In the Tagish area, however, there
is little indication of significant offset along splays that
control the auriferous veins. The veins display a vertical
continuity, although they pinch and swell along strike and
dip.

Lode veins at the Engineer display lower silver/gold
ratios and higher temperatures and greater depth of for-
mation than veins of typical epithermal deposits. Sil-
ver/gold ratios, based upon production figures, range
from 0.49 to 0.9, versus a more typical ratio of 15 to 30 for
deposits of this type. While the low Ag/Au ratio falls
within the range typical of mesothermal deposits, ob-
served textures are more typical of a shallower setting
with several veins exhibiting open space textures show-
ing episodic development. Ore-grade vein material at the
Engineer is composed of vuggy and drusy millimeter to
centimeter quartz crystals, ranging from blue to green to
brown (Photo 14-2). Cockscomb and colloidal textures in
successive layers of quartz and calcite that mantle angu-
lar fragments of wallrock and vein are common. For ex-
ample, a cross-section of the Happy Sullivan occurrence
shows it to be a subvertical vein that is up to 150 centi-
metres wide with morphologies varying from west to
east. Approximately half a meter of pyritized greywacke
wall rock is followed by a zone of colloidal to amorphous
quartz containing grains and dendritic crystals of gold,
often surrounded by a thin layer of calcite. This is fol-
lowed by a 5 to 8 centimeter zone of quartz and feldspar
(adularia?) with up to 5 percent disseminated sulphides,
primarily pyrite. The contact between these two zones
consists of vuggy quartz on a millimeter scale. Next is a
relatively massive, fractured and vuggy quartz vein up to
60 centimeters wide, in which sulphide mineralization is
negligible, followed by a second quartz vein up to 90 cen-
timeters wide with 5 to 10 percent fine-grained, dissemi-
nated arsenopyrite. The eastern margin of the vein is
sheared (Tully, 1979).

Available geochemical data show elevated values of
antimony, mercury, arsenic and tellurium in the Engineer
camp. This element suite is an ambiguous exploration
tool because it characterizes both epithermal and
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Photo 14-2. A sample of greasy grey quartz vein with irregular
millimetre-sized gold intergrowths concentrated in bands. Mined
during the operation of the Engineer Mine circa 1925. Photo-
graphed courtesy of Jim Brooks, Atlin.



mesothermal deposits. However, elevated tellurium is
not characteristic of other veins in the Tagish Lake area.

Fluid inclusion homogenization temperatures reach
195°C in veins that cut Laberge Group siliciclastics (Ta-
ble 14-4). These veins are more than 800 metres below
the base of the Sloko volcanics that are presumed to be
roughly coeval with mineralization. More than 1 kilo-
metre of Sloko strata probably overlay the deposit during
its formation. Thus, both the temperature and depth of
formation stretch the limits for epithermal deposits. Most
epithermal deposits that have been mined to considerable
depth display an increase in base metals. Not so for veins
at the Engineer mine which probably formed at the deep
limit of classical epithermal systems: base metals are
conspicuously sparse (Table14-2). Veins of the Engineer
gold camp are probably most accurately classified as
transitional meso/epithermal: low sulphidation type.

Ratios of Ag/Au at the Engineer mine are similar to
those of the Skukum gold deposit in the Yukon. However,
Skukum is hosted in Sloko volcanic strata and the fluid
inclusion trapping temperatures, oxygen and hydrogen
isotopic ratios, estimated depth of formation and ore tex-
tures displayed by the Skukum deposit (Hart and Radloff,
1990) are typical of epithermal deposits.

A correlation between Eocene Sloko volcanic cen-
tres and economic epithermal gold mineralization is
demonstrated by both the Engineer and Skukum depos-
its. Newly recognized Sloko volcanic centres in the
Tagish area, like Teepee Peak and Mount Switzer, also
have potential to host such mineralization. Visible gold
in skarn mineralization at the TP-main occurrence (104M
048) confirms this metallogenic association. Preserved
Sloko strata and thick rhyolite dykes near Mount Fetterly
represent another potential mineralizing centre. A west-
ern strand of the Nahlin fault that cuts volcanics at Mt.
Fetterly could have focused hydrothermal fluid flow.
Stocks between Engineer Mountain, Mount Fetterly and
Mount Cameron are shown as Late Cretaceous in age on
Figure GM97-1, however, only one is dated (K-Ar,
hornblende, 83 ±3 Ma), and some of the others could be
of Sloko age with potential for associated gold mineral-
ization. Asmall pluton of Sloko age that cuts major Juras-
sic faults south of Mount Switzer has similar mineral
potential.

Gold quartz veins (mesothermal, I01)

Deposit models for mesothermal veins have re-
ceived considerable attention worldwide because of the
historical importance of shear-hosted gold veins in
greenstone belts. As mentioned previously, crustal scale
faults typically exhibit a first order regional control on
the distribution of mesothermal precious metal vein de-
posits. Shear zones characterized by transitional brittle to
ductile rheologic behavior (Kerrich,1989) are particu-
larly important. Ore shoots typically occur along second-

ary or tertiary structures related to the main shear zone.
The Llewellyn Fault zone exhibits transitional character-
istics and veins such as those at the Bighorn mine, UM,
and MM05-1 (104M 007, 084, and 088) are thought to be
located along second or third-order structures related to
the Llewellyn Fault zone. Fluid inclusion homogeniza-
tion temperatures from samples of veins at the Bighorn
mine average more than 250 °C (Table 14-4). Average
salt content of the trapped fluid is estimated from melting
temperatures to be more than 13 weight percent, based
upon the freezing point depression relationship of Potter
et al. (1978). Veins at the Bighorn Mine are podiform,
sheared and concordant (or nearly so) with enclosing
schists of transitional greenschist-amphibolite grade.
Depth and temperature of formation are typical of
mesothermal gold quartz veins (200 - 400°C), although,
the fluid inclusions are apparently more saline and CO2
-poor than the fluids from which most gold quartz veins
are believed to have formed.

Listwanite-associated gold-quartz veins have been
rigorously documented in the Atlin area by Ash and
Arksey (1990a). Several prospective geological environ-
ments exist in the Tagish area but mineral occurrences of
this type west of the Atlin placer camp were essentially
unknown until 1990 when the UM showing was recorded
by Cyprus Gold (Canada) Limited (Cuttle, 1990) be-
tween Teepee Peak and Fantail Lake. The UM vein is up
to 2.20 metres wide and dips steeply. It is reportedly lo-
cated along a faulted contact between a tabular
peridotite-dunite body and Boundary Ranges chlorite
schists. The UM is perhaps the best example of a possible
mesothermal gold quartz vein occurrence in the Tagish
area. Features characteristic of the deposit type include
its genetic association with a strong fault that extends at
least 11 kilometres, strong quartz - ferroan carbonate -
mariposite alteration of mafic to ultramafic host rocks
that are cut by abundant quartz veins, and distinctive or-
ange-brown l imoni te weather ing . Unl ike most
mesothermal gold-quartz veins, however, it has a moder-
ately high silver/gold ratio of 12 (based upon an average
of 15 chip samples). Silver/gold ratios of typical
gold-quartz veins are less than 1 and commonly less than
0.1.

The potential for deposits of this type in the Tagish
area is largely untested. Primary targets are mafic and
ultramafic rocks of greenschist grade, particularly where
cut by secondary or tertiary shears related to the
Llewellyn or other crustal scale faults.

Polymetallic veins (I05)

Like classical polymetallic vein systems, Tagish
Lake area polymetallic veins occur in regions of high per-
meability that result from the development of fabric in
metamorphic rocks or fracturing associated with fault-
ing. Thus, they are predominantly but not exclusively
hosted in medium to high-grade metamorphic rocks.
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Commodities* K Rb Cs U Nb Ta Ba Mn Fe Co Cu Mo W Re Ag Au Zn Hg Tl Sn Pb As Sb Bi Te Se F NH3

Deposit Type/Character

VEINS, STOCKWORK, BRECCIA
GOLD QUARTZ VEINS I01 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦

Lawsan X X X X X X X X

UM Vein X X X

POLYMETALLIC VEINS I05 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦
Galena-rich

Gridiron X X X X X

Spokane X X X X X X X X

Ben-Pond X X X X X

Ben-Camp X X X X X X X X

Nelson Lake X X X X X X X X X

Rupert Group X X X X X X X X

White Moose Group X X X X X X X X

Gaug-1 X X X

Steep Group X X X X X

Ben Creek X X X X X

Moon Lake X X X X X X

Arsenopyrite-rich
Ben-Four X X

Crine veins X X X X X X X X

Gaug-2 X X X X X X X X

Catfish-Middle Ridge X X X X X

Catfish-South Mt X X X X X

Ben-Five X X X X X

Chalcopyrite-rich
Silver Queen-North X X X X X X X

Brown X X X X X

Great Northern X X X X

Paddy X X

Pike X X X

Silver-Queen X X

Catfish X X X X X X X

Kim X X X X

STIBNITE VEINS I09 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦
Ben-Six X X X X X

Lakefront X X X X X X X X

EPITHERMAL
EPITHERMAL Au-Ag H05 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦

Happy Sullivan X X

Engineer mine X X X X

Kirkland Group X X

Gleaner Group X X X

Sweepstake X

Ben-Southeast X X X X

Ben-Northeast X X

Bald Peak X X X X

PORPHYRY
PORPHYRY MOLYBDENUM L05 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦

Net-3 X X X

MAGMATIC
BASALTIC COPPER M01 ♦ ♦ ♦

Edgar Lake X X X X X X X X

Copper Island X

SKARN
COPPER SKARN K01 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦

Mill X X X X X X X X

IRON SKARN K03 ♦ ♦ ♦ ♦
TP-Central X X X X X X X X X

TP-Camp X X X X X X X X X

TP-Main X X X X X X X X X

Selly X X

MARINE VOLCANIC ASSOCIATION
KUROKO MASSIVE SULPHIDE G06

Big Thing X X X X X X X X

Anyox-Rodeo-M (?Besshi G04) X X

PLACER
SURFICIAL PLACERS C01 ♦ ♦ ♦ ♦ ♦ ♦

Graham Creek X

* in addition to those elements listed here, heavy minerals magnetite, chromite, ilmenite, hematite, and pyrite may also be
useful indicators.

♦ = pathfinder element
X= geochemical analysis available for mineral occurrence shows elevated values

Table 14-3. Tagish area mineral occurrences: A comparison of geochemical signature



Most are also associated with calcalkaline, granite to
diorite intrusions, dikes and dike swarms. Typical veins
are discordant, steeply dipping and occur in clusters or
sub-parallel sets which in many cases follow specific
structural trends in the host rock. At nearly all occur-
rences the ore minerals are mainly confined within the
veins, but mineralization may also be disseminated in the
adjacent wall rocks. Polymetallic veins are more abun-
dant than other vein types recognized in the Tagish Lake
area, accounting for two thirds of all vein occurrences
and half of all recorded mineral occurrences.

Numerous auriferous polymetallic veins have been
discovered in the project area over the last century. Of
these, the Spokane and Ben-My-Chree occurrences
(104M 006, 011) are minor past producers. Over 31 kilo-
grams of gold were recovered from 7 tonnes of ore mined
at Ben-My-Chree, and “$2000.00 or more” of gold was
recovered from the Spokane occurrence according to the
1933 Department of Mines Annual Report. Recently dis-
covered polymetallic vein occurrences include the Crine
veins near Teepee Peak; the Kim, Middle Ridge, and
South Mountain veins near Tutshi Lake; veins between
Hale and White Moose Mountains; and the Brown vein
on lower Wann River (104M081, 063, 074, 075, 008,
026).

Sulphide mineralogy of the polymetallic veins var-
ies between and within vein systems. It is as much a re-
flection of mineral zoning within the veins as it is of
different metal source areas. Most veins consist of vuggy
and drusy quartz that is typically iron-oxide stained (both
galena- and arsenopyrite-rich veins). Where the veins are
thickest, they are typically banded. Late chalcedonic
veins locally crosscut mineralized veins (e.g. the Pike
showing;104M 062).

Structural control of polymetallic veins in the Tagish
area appears to vary with the host rock lithology. In meta-
morphic host rocks, mineralized veins tend to be discor-
dant and oriented parallel to dominant joint or fracture
sets such as at the Crine, Catfish (Middle Ridge) and
South Mountain occurrences. The original Crine vein
showing, discovered by our crews during Geological

Survey Branch mapping on the eastern flank of Teepee
Peak, received considerable attention with exploratory
drilling in 1989 and 1990. It is near-vertical, and tabular
to podiform, with maximum widths of up to 4 metres. It
has been traced for 650 metres. In contrast, veins and
veinlets at the Brown occurrence generally parallel the
foliation in a tectonic mixture of altered Late Triassic
granodiorite, lesser Boundary Ranges chlorite-actinolite
schist, and Stuhini Group volcanics within the Llewellyn
fault zone (Mihalynuk and Mountjoy, 1990). There, an
adit has been driven about 10 metres, parallel to the folia-
tion and oblique to the main fault trace, to expose an
anastomosing network of irregular quartz veins and
veinlets that range from less than 1 to 35 centimeters
wide. A road cut above and perpendicular to the adit un-
covered a series of malachite, and azurite-coated veins
and veinlets that extend 35 or more metres on either side
of the adit. Mineralization consists of tetrahedrite, chal-
copyrite, molybdenite, pyrite, sphalerite and galena.

Veins at the Ben-southeast occurrence (104M 046)
are hosted in volcanic strata of probable Jurassic age,
whereas veins at the Kim and Catfish occurrences cut
across the contact between metamorphic and Cretaceous
plutonic rocks. Mineralization occurs as either dissemi-
nations within fracture and shear zones or in veins with
cockscomb and vuggy textures.

The age of mineralization of polymetallic veins in
the Tagish area is uncertain, but based on the wide range
of host lithologies, it probably varies. Most appear to be
linked to magmatic events concomitant with the develop-
ment of the Late Cretaceous to Eocene Coast Plutonic
Complex. Lead-lead data from the Crine vein suggest a
Cretaceous age with isotopic characteristics similar to
those of veins related to Cretaceous Plutonic intrusions
(Godwin, written comm, 1990).

The widespread occurrence of auriferous polymetal-
lic veins in the Tagish area is an indication that zones of
abundant veining could exist. Such zones might be ame-
nable to bulk mining techniques and are possible explora-
tion targets. So far, however, only isolated mineralized
vein sets have been reported.

Bulletin 105 171

Sample No. Location Th Tm Wt. % NaCleq

MMI88-63-5 Engineer Mine 195.4 -0.2 0.35
(Double Decker vein) 171.4 -0.0

KMO88-28-3 Bighorn Mine 256.3 -14.0 17.9
253.7
273.9 -8.1 11.8
220.6 -5.6 8.7
259.4

Th = homogenization temperature

Tm = melting temperature

Wt. % NaCleq = weight percent total salts as NaCl

Table 14-4. Fluid inclusion microthermometry from Engineer and Bighorn mines.



Stibnite Veins (I09)

Stibnite veins and stibnite-bearing quartz and/or car-
bonate veins occur along or near shear zones in sedimen-
tary or metasedimentary rocks. This is precisely the
environment of formation of the three occurrences with
stibnite veins in the Tagish area: Lakefront, Golden Bee2,
and Cowboy (104M 005, 076, and 086). The latter deposit
occurs at the sheared contact between actinolitic schist
(metawacke?) and Laberge Group wacke; the other two
occur within the Laberge Group succession. All are adja-
cent to the Llewellyn fault or its splays. The veins are con-
cordant to discordant and attain thicknesses of up to 1.2
metres. Gangue mineralogy is mainly quartz and lesser
carbonate, although fragments of country rock are com-
mon.

Only the Lakefront showing has a history of past pro-
duction. Approximately 40 tonnes of ore was recovered,
but detailed records are lacking.

Antimony is a relatively low priced commodity. It is
produced where small, high grade deposits can be eco-
nomically hand sorted as a result of inexpensive labour,
mainly in China, Turkey and Bolivia. Before deposits in
the Canada can be extracted profitably, they, need to be ei-
ther of very high grade and unusually large, or rich in pre-
cious metals so antimony can be produced as a byproduct.
Elevated gold is reported from stibnite vein occurrences
in the Tagish area, but the gold is spotty and, so far, lim-
ited to values around 2 g/t.

Copper skarn (K01).

Copper skarn mineralization has historically been
prominent just to the north in the Whitehorse copper belt
of the Yukon. In the Tagish area, near Tutshi Lake, aurif-
erous copper skarn mineralization was encountered in a
drill program conducted by United Keno Hill Mines Ltd.
in the summer of 1989. Drilling intersected several exten-
sive zones of massive sulphide which replace conglomer-
ate clasts and matrix within a unit stratigraphically
underlying the “Sinwa” limestone of the Upper Triassic
Stuhini Group. The massive sulphide mineralization con-
sists of chalcopyrite, pyrite, and pyrrhotite. The zone is
strongly fractured and brecciated with extensive epidote
and chlorite alteration. Geochemical results from drill
core returned 2.06 grams per tonne gold, 41.14 grams per
tonne silver and 1.58 percent copper over 1.40 metres.
Several small intrusive apophyses have been mapped in
the vicinity of the drill holes (too small to show on Figure
GM97-1) and drill core revealed numerous felsic dikes at
depth.

Copper skarn mineralization at the Mill showing is
located at the same stratigraphic interval as other deposits
in the Whitehorse copper belt. It’s occurrence in north-
ernmost British Columbia suggests that the Whitehorse

copper belt extends 20 kilometres further south than its
present known limit.

Fe skarn (K03)

Iron skarns were once a principal source of iron, but
due to their relatively small size and irregular form, they
have been replaced worldwide by iron formations. Iron
skarns can, however, contain appreciable amounts of
gold or have an association with peripheral gold deposits.
Such is the case for iron skarns in the Tagish area that are
clustered on Teepee Peak at the Main, Central, Camp and
Selly showings. All are hosted in Boundary Ranges meta-
morphic suite marbles, along contacts with Coast Belt
granitoid intrusions. To date the Main showing on Teepee
Peak has the highest proven potential for further develop-
ment. It has visible gold in several outcrops and assays up
to 22.66 g/t Au over 4.85 metres. Cobalt is also elevated
with assays of up to 3.91% over 3.55 metres (Lhotka and
Olsen, 1983). Silver generally assays less than 10 g/t.

First order estimates of the conditions of skarn for-
mation based on petrologic and structural criteria
(Mountjoy, 1989) indicate lithostatic and fluid pressures
of about 1.5 kilobars. Temperatures are estimated at 325
to 450ºC for skarn formation and less than 440ºC for gold,
cobalt and arsenic mineralization based on the above
pressure and using phase relationships in the simplified

chemical system CaO-MgO-Al2O3-SiO2-H2O-CO2.
These temperatures and pressures are very similar to
those estimated from preliminary fluid inclusion results
(Ettlinger, 1989, written communication). The propor-
tion of CO2 in the fluid phase (XCO2) is estimated to be
between 0.03 to 0.07 at 1 kilobar pressure in the gar-
net-diopside-actinolite skarn zone. Fluid inclusion data
from other skarns have shown XCO2 values to be consis-
tently less than 0.10. Gold mineralization appears to be
associated with late stage retrograde alteration of diop-
side to actinolite.

Skarn mineralization at TP main occurs as east-
dipping stratabound lenses near the apex of the steep
ridge of western Teepee Peak. Unfortunately most of the
prospective down-plunge extension of this body has, at
this locality been carved away by ice that once occupied
the near-vertical cirque east of the showing. Similar geo-
logical environments on both the southern and northern
flanks of Teepee Peak also have potential for gold-
bearing skarn .

Porphyry molybdenum (L05)

Most molybdenum production in Canada is from ei-
ther porphyry molybdenum deposits that average about
100 million tonnes with a grade of 0.1 to 0.2% Mo, or as a
secondary product from copper-molybdenum porphyry
deposits. Porphyry molybdenum deposits display a
strong geochemical signature, both in rocks adjacent to
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the deposits (Mo, W, Cu and F) and peripherally (Pb, Zn,
Ag). Typical, strong dispersion of molybdenum into
stream sediments and water can be effectively utilized in
exploration for these deposits.

Porphyritic quartz monzonite and monzonite most
commonly host porphyry molybdenum deposits, al-
though subvolcanic granite to granodiorite intrusions are
also known host rocks. Thus, intrusions of monzonite
composition along the eastern margin of the Coast belt
may have some potential, as do multiphase hypabyssal
Coast Belt intrusives and satellite bodies that intrude the
Whitehorse Trough strata. The Net-3 and the Molly
Claim Groups (104M059, 051) are examples of molyb-
denum occurrences within quartz-monzonitic to
granodioritc intrusions.

Mineralization at the Net-3 was discovered during a
regional uranium exploration program in the late 1970’s.
It comprises veins and veinlets of native silver, molybde-
num and scheelite along an intensely altered fracture
zone. Just south of the map area, a considerable explora-
tion effort was focused on the Molly Atlin claim group lo-
cated at Wil l i son Bay. Molybdeni te and minor
chalcopyrite, tetrahedrite, magnetite, stibnite and galena
mineralization occur in three styles: concentrated along
fractures in biotite granodiorite in the vicinity of late
alaskite intrusions and in fractures in alaskite and felsite
dikes; as rosettes, coarse patches or fine disseminations
in quartz and quartz-carbonate veins; and at brecciated
contacts between intrusive phases. Phyllic and argillic al-
teration is intense. Mineralization appears to be related to
late hydrothermal stages of the alkali granite intrusive
(Wilton, 1970).

Given that economic molybdenum deposits are huge
and geochemically conspicuous, and that the region has
been explored for this type of deposit in the past, it is not
likely that an outcropping deposit is present within the
map area. Undiscovered deposits of this type may, how-
ever, exist in the near subsurface.

Basaltic copper (M01)

During the early 1900’s native copper showings
were located in the Tagish Lake area. Best known are the
Copper Island and Edgar Lake showings (104M020,
018). Trenching and adit work was conducted at these oc-
currences shortly after their discovery but economic con-
centrations were never found and the claims were
abandoned. Both showings consist of native copper
hosted in calcite veins along fractures in mafic volcanics
of the Upper Triassic Stuhini Group. While economic
mineralization of this type remains undiscovered in the
project area, several similar deposits of limited economic
viability have been discovered to the west in the Triassic
part of the Wrangellia terrane in Alaska and Yukon
(Kirkham and Sinclair, 1984).

One unusual occurrence that may also belong to this
deposit class is the Anyox-Rodeo (104M017, see next
section). It is a copper-nickel-platinum-palladium mas-
sive sulphide lens hosted within Boundary Ranges
chlorite-actinolite schist near its contact with Upper Tri-
a s s i c S t u h i n i v o l c a n i c s . F r a c t u r e d a c t i n o l i t e
porphyroblasts up to 3 centimeters long are accompanied
by interstitial or fracture-filling pentlandite, pyrrhotite,
chalcopyrite and pyrite (Mihalynuk and Mountjoy,
1990). Gold, platinum and palladium values are not re-
markable (Table AD2).

Marine volcanic association (G04/06)

In the Tagish area, submarine volcanic rocks range
from pre-Mississippian to Jurassic in age and occur in all
the lithostratigraphic terranes. However, only two mas-
sive sulphide deposits associated with probable subma-
rine volcanic rocks are known, the Big Thing and the
Anyox-Rodeo (104M071 and 017). Both are outcrop-
sized massive sulphide lenses in Boundary Ranges meta-
morphic suite rocks. Although host rocks have volcanic
protoliths, evidence of volcanogenic origins for the
sulphides is not certain. Mineralogy and geochemistry of
the Big Thing is like that of Kuroko massive sulphide
Cu-Pb-Zn deposits (G06), but the structural lens is iso-
lated by shear zones and a thick, proximal felsic volcanic
succession is lacking.

Mineralization at the Anyox-Rodeo includes py-
rite-pyrrhotite-pentlandite and chalcopyrite. Elevated
platinum group elements have been reported, but were
not substantiated by the geochemical analyses of this
study (Table AD2). Chlorite schist of presumed altered
pillow basalt origin hosts the sulphide lens which is ele-
vated in cobalt (0.12%), nickel (0.60%), and copper
(0.15%). These features are suggestive of a Besshi de-
posit model (G04), however, nickel is normally less
abundant than cobalt in this type of deposit.

Boundary Ranges metamorphic suite rocks appear to
offer a high potential for discovery of volcanic associated
deposits based upon the Big Thing and Anyox Rodeo
mineral occurrences. Also, age data and correlations sug-
gest that the suite is a metamorphosed equivalent of the
Stikine Assemblage (see Chapter 3) which hosts the
Tulsequah Chief volcanogenic massive sulphide deposit
located approximately 60 kilometers southeast of the
Tagish area (Smith and Mihalynuk, 1992).The Tulsequah
Chief deposit is located immediately east of the south-
ward projection of the Llewellyn fault zone, and past mo-
tion on the fault may have transported the offset portion
of the deposit into the Tagish area.

Placer Showings

Placer claims on Graham Creek cover the western-
most known occurrence of placer gold in the Tagish and
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Atlin Lakes area. Property exploration and development
to date have not yielded the substantial returns of placers
in the Atlin Gold Camp. Extensive geochemical analysis
of water samples from Graham Creek and tributaries has
consistently yielded values of 1 to 7 parts per trillion (B.
Ballantyne, Geological Survey of Canada, written com-
munication, 1989). These values are anomalous with re-
spect to surrounding drainage basins. Nickel tellurides,
chromite and gold grains (with electrum) have been re-
corded from heavy mineral separates (see Hall et al.,
1986). Silt samples locally yield anomalous arsenic and
lead values, but these are not necessarily accompanied by
anomalous gold. According to Ballantyne, these geo-
chemical observations can be explained by the occur-
rence of a hydrothermal system (such as the system that
produced the silica-flooded rhyolite breccia in Graham
Creek) rooted in mafic and ultramafic lithologies such as
those of the Graham Creek igneous suite (Mihalynuk et
al., 1989a). Upstream from the placer claims, rocks of the
Peninsula Mountain volcanic suite are only weakly
anomalous in gold (Table DD).

Dimension stone

The economic viability of dimension stone produc-
tion depends largely upon market forces and transporta-
tion costs. While the Tagish area is far from a large
dimension stone market, its northern part is dissected by
the Klondike Highway, and tidewater access (and there-
fore inexpensive transportation) is within 100 kilometres
at Skagway, Alaska.

Pink, tan and grey quartz monzonite and granodiorite
of the Coast Complex are ice scoured and locally display
expansive outcrops with joint spacing greater than 1 and
up to 3m. Unfortunately, most such occurrences noted
during the course of the Tagish study are not easily acces-
sible from the Klondike Highway. Handsome hornblend-
ite is exposed south of Teepee Peak in glaciated outcrops.
Slab and polish tests, however, show it to be unsuitable
due to high fracture density and easily weathered
sulphides. Deep grey-brown pyroxenite dikes up to 20m
thick also occur at Teepee Peak. These dikes are very
dense and compact and would be suitable for dimension
stone production. Unfortunately, even though Teepee
Peak is within 10 kilometres of the Klondike Highway,
there is no road access at present and this situation is un-
likely to change in near future. Lack of secondary roads in
general, will limit prospecting for easily developed di-
mension stone to the corridor along the Klondike High-
way.

Exploration Guidelines

Three general observations apply to mineral occur-
rences in the Tagish Lake area.

(1) While many mineral occurrence types are found
in the area 42 percent are hosted in metamorphic
lithologies and all have an element of structural control
(Table 14-2). The most prospective veins known within
the metamorphic suite tend to be late and discordant. The
surface expressions of such veins may be recessive gossa-
nous zones which can be difficult to spot since the host
rocks are commonly rusty weathering and contain abun-
dant, white, barren metamorphic quartz sweats that tend
to distract the eye.

(2) A MINFILE survey of the 104M and 104K map
sheets shows that , where data are available, over 50 per-
cent of the showings are associated with shear zones
(Mihalynuk and Rouse, 1988a). The importance of fault
zones as structural conduits for metal-bearing fluids is
key. There is a strong correlation, for example, between
the Llewellyn fault zone and the location of most of the
occurrences in the area. Late and extensive vein systems
at the Venus and Engineer mines are mesothermal to epi-
thermal fissure-filling veins within Montana Mountain
volcanics and Laberge argillites respectively. They are
adjacent to traces of the Llewellyn and Nahlin fault
zones. Evidence of shearing along vein margins is abun-
dant at the Venus mine, while at the Engineer mine, most
pay veins are related to dilatent zones adjacent to splays
of the Llewellyn fault system with little textural evidence
of significant fault motion.

(3) Relatively little is known about the absolute age
of epigenetic mineralization. Two ages are indicated by
data available from the project area: Early to Middle Cre-
taceous and Late Cretaceous to Eocene. A general as-
sumption based on the Pb-Pb age of the Crine veins and
other vein deposits immediately to the north in the Yukon,
is that most mineralization is Late Cretaceous to Early
Tertiary and related to intrusions of a similar age. One
pulse of metal-bearing fluid migration along the
Llewellyn fault zone probably occurred in the Early to
Middle Cretaceous time as evidenced by the K-Ar age de-
termination on coarse sericite at the Brown occurrence.

Geochemical Guides

One approach to systematic exploration in the Tagish
Lake area, is to rely heavily on the use of geochemical
data. A preliminary tabulation of mineral occurrences
grouped by deposit type with expected elevated element
abundances and specific pathfinder elements is given in
Table 14-3. Data for this table has been compiled from a
various sources found in assessment reports as well as
lithogeochemistry published by the Geological Survey
Branch during the course of this study. Perhaps the great-
est utility of Table 14-3 is in demonstrating the disparity
between what elements were analyzed versus the spec-
trum of elements that would provide useful geochemical
guides and should be analyzed. This is well demonstrated
in the case of polymetallic, epithermal and mesothermal
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veins. Elements that may provide more accurate identifi-
cation are tellurium and fluorine for polymetallic veins,
manganese, tungsten and zinc for epithermal veins and
copper, zinc and arsenic for mesothermal veins.

One possible use of the data in Table 14-3 is in min-
eral zonation studies. For example, polymetallic veins
(I05; Table 14-3) generally display geochemical zoning
with copper and gold towards the high temperature centre
and zinc, lead and silver towards the cooler peripheries
(Cox and Singer, 1986). Table 14-3 shows the White
Moose Group veins, Ben-My-Chree, Nelson Lake, and
Paddy showings are anomalous in gold and copper while
the Catfish-Middle Ridge and South Mountain, Ben-Five
showings are anomalous in zinc, lead and silver. An im-
plication of this data is that the untested, deeper portions
of the base metal enriched systems could have higher
gold values. Application of Table 14-3 data to mineral
zoning in other occurrence types may be similarly in-
structive; however, the data base is in many instances in-
sufficient to define anomalies. Nevertheless it provides a
useful starting point for geochemical exploration.

Regional stream silt or moss mat geochemistry can
be useful in tracking down exposed mineralization or, in
some instances, alteration halos. Based upon regional
stream sediments collected during this study, the geo-
chemical response of the Llewellyn fault zone is one of
clearly correlated anomalous gold and arsenic values
(Figure 14-1b, c). However, as the main strand of the
Llewellyn fault passes from the highlands in the Tutshi
Lake area to the lowlands in the south, this geochemical
expression is lost. Another feature of Figure 14-1 that is
noteworthy is the geochemical expression of the poten-
tial southern extension of the Whitehorse copper belt
skarn mineralization. A zone of anomalous gold values
corresponds with the intruded contact between the
Laberge and Stuhini Groups.

Mineral Potential Synopsis

A number of geologic tracts in the area have moder-
ate to high mineral potential, particularly for precious
metals. Ten of the most prospective, easily defined tracts
are presented here:

(1) Veins adjacent to the Llewellyn fault zone. The
most prospective veins are those hosted by Laberge
Group s t ra ta and associa ted wi th faul t sp lays ,
fault-related folds, and dioritic intrusions and volcanics
adjacent to the splays. Obvious examples are auriferous
quartz-carbonate veins at the old Engineer mine; at least
one vein is developed in the core of a fold. Fault splays
genetically related to the veins need not display evidence
of regionally significant offset.

(2) Quartz veins in the Boundary Ranges metamor-
phic suite rocks. Exploration for occurrences of this type
should focus on late crosscutting metal-bearing veins

rather than the abundant, concordant quartz sweats which
are generally barren.

(3) Quartz - carbonate - clay - altered shear zones.
Several altered shear zones within and adjacent to the
Llewellyn fault zone are known to be anomalous in gold
(e.g. Mihalynuk and Rouse, 1988a, b; Mihalynuk et al.,

1989b). One sample from a brecciated and silicified zone
along the Nahlin fault contained moderately elevated
gold values; other samples were barren. Structurally-
controlled, calcareous sediment-hosted disseminated
Au-Ag deposits of the Carlin type may occur in such en-
vironments. They are recognized mainly in passive conti-
nental margin successions which are affected by much
younger deformation and intrusions, but are also known
to occur in arc settings (Lefebure and Höy, 1996). Two
settings are most prospective in the Tagish area: exten-
sively faulted and intruded Sinwa Formation and under-
ly ing , f ine-gra ined ca lcareous sed iments ; and
well-bedded, fine-grained calcareous strata within the
Laberge Group, especially where it is near the Llewellyn
fault or its subsidiary splays.

(4) Contacts between Boundary Ranges metamor-
phic suite and Eocene volcanic or subvolcanic intrusive
rocks, for example, the volcanic rocks at Teepee Peak and
Mount Switzer. Skarn development and/or polymetallic
replacement in Boundary Ranges suite marbles are good
exploration targets.

(5) Contacts between Stuhini Group and Laberge
Group where adjacent to Cretaceous plutons. For exam-
ple, copper skarn mineralization is recognized in the sub-
surface conglomerates that overlie the Sinwa Formation
at the Mill property. This may be the southern limit of the
Whitehorse copper belt, a string of deposits formed
within and adjacent to Sinwa carbonates as far north as
Whitehorse.

(6) Quartz-carbonate ± mariposite alteration of
mafic and ultramafic bodies. Potential for lode gold
quartz veins of the mesothermal Motherload type is
greatest adjacent to crustal scale faults like the Llewellyn
and Nahlin faults. However, despite concerted efforts, no
developed prospects of this type occur within the map
area.

(7) Manto-style mineralization in calcsilicate rocks
of the Florence Range metamorphic suite. For example,
at the Jackie showing, faults and dikes control the distri-
bution of silver-zinc-lead mineralization near the contact
between marble and mica schist of the Florence Range
suite. Mineralization of this type may also occur near the
Nelson Lake occurrence (104M019) west of southern
Nelson Lake, where calcsilicate float derived from the
Florence Range suite contains up to 5 per cent sphalerite
and galena.

(8) Volcanogenic massive sulphide within the
Boundary Ranges metamorphic suite. For example, the
Big Thing occurrence near the southeast end of Tagish
Lake (104M071) may be an isolated lens of Kuroko-type
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volcanogenic massive sulphide mineralization. Bound-
ary Ranges suite rocks are correlated with the Stikine As-
semblage which hosts massive sulphide deposits 60km
southeast of the Tagish area (Tulsequah Chief and Big
Bull).

(9) Copper gold porphyry mineralization in alkalic
phases of the Stikine plutonic suite. Mapping at the mar-
gins of these bodies reveals striking textural and struc-
tural similarities to border phases of the Hogem and
Copper Mountain bodies, both of which host copper por-
phyry deposits. However, no obvious correlation exists
between elevated regional geochemical copper values
and these plutons.

(10) Shallow submarine hot spring Au-Ag deposits.
A prime example is the Eskay Creek mine which is hosted
within strata that have age equivalents in the Whitehorse
Trough. Volcanic units within the trough that are coeval
(or possibly coeval) with Eskay volcanism include the
well dated 185 Ma Nordenskiöld dacite, and the Lower to
Middle Jurassic volcanic package. Unfortunately, mag-
matic centres and prospective hydrothermal alteration
systems have yet to be identified within the Whitehorse
Trough.

Coal Potential

Carbonized plant fragments are common at some ho-
rizons within the Laberge Group, rare at the bottoms of
flows within the Table Mountain volcanic suite, and oc-
cur locally within epiclastic strata of the Sloko Group.
Appreciable layers of carbonized plant material were
only observed at two localities; both within the Tutshi
Lake map area. They are within sedimentary interbeds in
sections dominated by Lower to Middle Jurassic volcanic
ash and lapilli tuff on either side of Moon Creek. In nei-
ther case do the coal layers exceed 15 centimetres in
thickness and ash content was estimated at 30 to 50 per-
cent. Neither appear suitable for exploitation due to their
poor quality, and limited thickness and strike length. Both
occurrences are on rugged ridges and their host rocks are
of limited aerial extent.

Hydrocarbon Potential

Requirements for a productive hydrocarbon play are:
suitable source rock, adequate reservoir porosity, migra-
tion and collection beneath an impervious trap rock or
structure, and an appropriate level of organic metamor-
phism (kerogen to hydrocarbon transformation). Hydro-
carbon potential in deformed basins in the Cordillera is
limited primarily by two factors: pervasive fabrics are de-
veloped which limit the efficacy of traps, and heat gener-
ated by structural thickening and magmatism increase the
level of organic metamorphism beyond the limits of hy-

drocarbon generation. Organic metamorphism is a func-
tion of both temperature and exposure time. However, the
effect of temperature is dominant to the extent that it is the
exponential of time (Gretener and Curtis, 1982). At tem-
peratures less than 50°C the reaction proceeds so slowly
that even time spans of 500 m.y. have little effect. At tem-
peratures greater than 130°C the reaction rate is so fast
that conversion is completed and hydrocarbon degrada-
tion commences in an “instant” of geological time (Fig-
ure 14-3). In the Whitehorse Trough, both heat and fabric
development have acted with deleterious effect on hydro-
carbon preservation.

Estimations of oil and gas resource potential of the
Whitehorse Trough are reported in Hannigan et al. (1995)
who identified the Jurassic “Whitehorse Takwahoni
Structural Gas Play”, “Whitehorse Inklin Structural Gas
Play” and the Triassic “Whitehorse Lewes River Struc-
tural Gas Play”. They also identified the “Whitehorse-
Taku fractured carbonate play” hosted in Horsefeed For-
mation carbonate of the Cache Creek terrane. Estimates
of potential in these “plays” are based primarily on reser-
voir modeling that employed multi-parameter probabil-
ity distributions. The modeling is flawed because it made
no realistic estimates of “Reservoir Temperature”. How-
ever, as pointed out in Chapter 9, thermal maturation data
from which estimates of the level of organic metamor-
phism can be made, are numerous. Sources of such infor-
mation include: fission track studies, descriptions of
thermal metamorphic aureoles around plutons, investiga-
tions of authigenic mineralogy, discordant emplacement
and cooling ages from K-Ar and 40Ar-39Ar isotopic
studies, demagnetization affecting paleomagnetic stud-
ies, estimates of crustal thickening, and contemporary
heat flow measurements. Unfortunately, most of these
paleo-temperature estimates point to levels of organic
metamorphism within the Whitehorse Trough that ex-
ceed the window for hydrocarbon generation (Figure
14-3). However, as pointed out in Chapter 9, parts of the
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Whitehorse trough between Atlin Lake and Dease Lake
may have escaped these temperatures.

Rocks included in the “Whitehorse-Taku Fractured
Carbonate Gas Play” form a belt that extends from the
BC-YT border near Atlin Lake to the French Range west
of Dease Lake. In northern half of this belt, in the Tagish
area, the belt contains large intrusions like the Fourth of
July batholith, which cut potential source and reservoir
rocks. All conodonts collected from this part of the belt

have CAIs of 4.5 to 7 (normally 5-6), corresponding to
chlorite and garnet zone metamorphism. Authigenic
metamorphic mineral distribution in the Tagish area is
shown in Figure 3-5. Thermal conditions exceed dry gas
generation (Figure 14-3).Portions of the central “White-
horse-Taku Fractured Carbonate Gas Play” between
Dease and Atlin Lakes may be less deformed and or ther-
mally metamorphosed, like the Jurassic Whitehorse
Trough. However, thermal data from these areas is gener-
ally lacking.
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