©2016 Society of Economic Geologists, Inc.
Economic Geulv;_{y, v. 111, pp. 421-446
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Abstract

The Tiger gold deposit, located in central Yukon, Canada, has an inferred resource of 8.28 Mt containing
289,400 ounces gold at an average grade of 1.09 g/t and an indicated resource of 7.15 Mt containing 509,000
ounces gold at an average grade of 2.21 g/t. A detailed paragenetic and geochemical study of the carbonate-
hosted replacement-style deposit provides constraints on the fluid history and genesis of the gold mineraliz-
ing system. The deposit is hosted in Silurian-Devonian unmetamorphosed carbonate rocks of the Mackenzie
Platform and occurs 7 km northeast of the Dawson thrust, which broadly marks the northeast boundary of the
Selwyn Basin. A nearby Paleocene intrusion, the Rackla pluton, subcrops ~3 km from the Tiger deposit. No
other deposits of this kind have been described within the Mackenzie Platform. The Tiger deposit consists
of strata-bound replacement-style mineralization adjacent to an interpreted local feeder fault. Mineralization
occurs in two distinct assemblages: (1) hydrothermal dolomite, gold-bearing arsenopyrite, and minor pyrite and
(2) fractures hosting native gold associated with bismuth, antimony, silver, tungsten, and minor base metals.
Carbon, oxygen, and strontium isotope values suggest magmatic water, originating from the Rackla pluton, as
the source of mineralizing fluids for the Tiger deposit. Microthermometric data from gold-bearing dolomites,
quartz, and sphalerite document the presence of hot, ~350°C aqueous-carbonic fluids for the duration of gold
mineralization, overprinted by cooler, ~150°C aqueous meteoric fluids late in the paragenesis during the wan-
ing of the mineralizing system. The Tiger deposit is thus interpreted to represent a distal expression of Paleo-

cene magmatic activity hosted in carbonates northeast of the Selwyn Basin, central Yukon.

Introduction

The Tiger carbonate-hosted gold deposit, located in central
Yukon, Canada (Fig. 1), has an inferred resource of 8.28 Mt
containing 289,400 ounces gold at an average grade of 1.09
g/t and an indicated resource of 7.15 Mt containing 509,000
ounces gold at an average grade of 2.21 g/t (Stroshein et al.,
2011). The deposit is hosted by Paleozoic platform carbon-
ates and is characterized by pervasive strata-bound carbonate-
replacement gold mineralization that manifests as a mineral
assemblage of dolomite and gold-bearing arsenopyrite, free
gold in fractures, and gold-rich oxide mineralization. Oxide
mineralization overprints and lies structurally above the dolo-
mite mineralization.

Only two other carbonate-hosted gold deposits are docu-
mented in the Yukon, the past-producing Ketza River oxide
gold deposit in southeast Yukon and the Nadaleen prospects
100 km east of the Tiger. Stroshein (1996) and Fonseca (1998)
have suggested that Ketza River may be an example of a gold-
rich, base metal-poor manto-type deposit. These are oxidized,
replacement deposits formed by high-temperature (>300°C)
hydrothermal fluids related to porphyries. In contrast, the
Nadaleen prospects are considered analogous to the Carlin-
type carbonate-hosted disseminated gold deposits of Nevada
(Tucker, 2015); they are gold-bearing, structurally controlled,
replacement-style systems within Ediacaran sedimentary
rocks of the Selwyn Basin (Moynihan, 2013). Preliminary work
has constrained the age of mineralization between 74 and 42
Ma (Tucker, 2015); however, no clear link between magmatic
activity and the mineralization has been demonstrated.
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The Tiger deposit occurs on the margin of a prospective
gold belt, the Tintina gold province of the northern Cordillera
of Alaska and the Yukon (Fig. 1), which is host to a distinct
class of gold occurrences, the intrusion-related gold deposits
(IRGDs—Thompson et al., 1999; Lang and Baker, 2001; Hart,
2007). Globally, these gold-bearing systems are commonly but
not exclusively characterized by sheeted quartz vein systems
that are associated with (1) metaluminous, subalkalic felsic
to intermediate intrusions, (2) carbonic hydrothermal fluids,
(3) a base metal poor-assemblage of Bi, W, As, Mo, Te + Sb
+ Au, (4) a reduced ore assemblage of arsenopyrite, pyrrho-
tite, pyrite, and minor magnetite, (5) areally restricted and
weak hydrothermal alteration halos, (6) a tectonic setting well
inboard of convergent plate boundaries, and (7) magmatic W
and Sn provinces (Lang and Baker, 2001). Additionally, it has
been suggested that these systems only occur in metamor-
phosed pericratonic terranes such as the Selwyn Basin and
do not occur in platformal sequences such as the Macken-
zie Platform (Hart, 2007). In the northern North American
Cordillera these deposits predominantly occur in a belt within
the Tintina gold province, the Tombstone-Tungsten magmatic
belt, which is situated southwest of the Tiger deposit (Fig.
1). The mid-Cretaceous (97-90 Ma) Tombstone-Tungsten
magmatic belt comprises the Tombstone, Mayo, and Tung-
sten intrusive suites (Hart et al., 2004), all of which intrude
nonplatformal autochthonous rocks inboard of the accreted
allochthonous terranes (Mair et al., 2006b). A volumetrically
minor plutonic suite, the McQuesten suite, with ages of 66.8
to 64.0 Ma (Murphy, 1997), occurs within the western Tomb-
stone-Tungsten magmatic belt and has not been considered
prospective for gold thus far (Murphy, 1997). The two best
known examples of mid-Cretaceous IRGDs are the Fort Knox
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Fig. 1. The northern Cordillera of Yukon and Alaska, highlighting the Tintina gold province, Tombstone-Tungsten mag-
matic belt (TTB), and associated intrusion-related gold deposits (modified from Hart, 2007).

gold mine, owned and operated by Kinross Gold Corp. and
located near Fairbanks, Alaska, and the Eagle gold deposit
(Fig. 1), an advanced-stage project operated by Victoria Gold
Corp occurring ~50 km southwest of the Tiger deposit, near
Keno City, central Yukon (Maloof et al., 2001; Stephens et al.,
2004; Hart, 2007).

This study was undertaken to describe the geochemistry
and fluid evolution pertaining to gold deposition within the
Tiger deposit. Because no similar styles of mineralization
have yet been described in this part of the Yukon, an addi-
tional objective of this study is to determine whether miner-
alization is linked to the well-described IRGD systems or a
distinct mineralizing style. Although the oxide mineralization
contains appreciable amounts of gold, it is not amenable to a
geochemical description using the techniques applied herein
and is thus not discussed in any detail.

Regional Geology and Tectonic Setting

The Tiger deposit is situated in the Jurassic-Cretaceous fold
and thrust belt of the northern North American Cordillera
at the boundary of autochthonous rocks of the Selwyn Basin
and the Mackenzie Platform (Fig. 1; Abbott et al., 1986).
Gabrielse (1967) defines the Selwyn Basin as a passive mar-
gin succession (shelf, slope, and basinal strata) that accumu-
lated on the western border of ancient North America from
the Neoproterozoic to Jurassic. Most of the northwestern
Selwyn Basin consists of slope to basin facies coarse quartz
sandstone, shale, and carbonates (Gordey and Anderson,
1993; Murphy, 1997). Rifting in the Early to Middle Devo-
nian caused the western continental margin of North America
to form the Slide Mountain Ocean, which isolated the now
parautochthonous Yukon Tanana terrane from the autochtho-
nous Selwyn Basin (Mortensen, 1992; Mair et al., 2006b). As

a result, within the Selwyn Basin the Earn Group was depos-
ited in a series of fault-bounded basins developed within a
now restricted deep marine setting, forming complex internal
stratigraphy (Gordey et al., 1991). This period of subsidence
and subsequent rifting in the Selwyn Basin also resulted in
episodic volcanism and correlative shale-hosted Pb-Zn depos-
its (Gordey and Anderson, 1993; Murphy, 1997).

Platform carbonates and sediments of the Mackenzie Plat-
form were deposited during the Proterozoic and Paleozoic
roughly northeast (present day) of the Selwyn Basin. Macken-
zie platform sediments consist of the Proterozoic Wernecke
Supergroup, Pinguicula Supergroup, Mackenzie Mountains
Supergroup, and Windermere Supergroup (Aitken and
McMechan, 1992; Narbonne and Aitken, 1995). Paleozoic
shelf carbonate rocks of the Bouvette Formation occur within
the immediate study area, are the host to the Tiger deposit
mineralization, and are broadly described as a Cambrian to
Devonian sedimentary package consisting of platformal lime-
stones and dolostones (Morrow et al., 1999).

Deformation of these basinal and platformal rocks com-
menced during the Late Triassic when regional northeasterly
directed compression imbricated and folded the strata (Mur-
phy, 1997). The most intense deformation occurred south-
west of the Selwyn Basin and Mackenzie Platform within
the parautochthonous Yukon Tanana terrane as it converged
with North America (Mair et al., 2006b). The Early Jurassic
to Early Cretaceous compression produced a series of large-
scale, pervasive thrust fault systems (Fig. 2) in the Selwyn
Basin and Mackenzie Platform foreland (Abbott et al., 1986).
The largest displacements occur along the Robert Service
thrust and the Tombstone thrust, with little documented dis-
placement along the Dawson thrust (Mair et al., 2006b). The
Dawson thrust, which broadly separates Selwyn Basin rocks
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to the southwest (hanging wall) from Mackenzie Platform
rocks to the northeast (footwall; Murphy, 1997), occurs ~7
km southwest of the Tiger deposit, which sits in the footwall
of the thrust (Fig. 2). Uplift and extension are documented
within the Yukon Tanana Uplands of Alaska (Hudson, 1994);
however, similar geologic interpretations have not been
made for the Selwyn Basin and Mackenzie Platform, which
is reflected by the relative lack of mid-Cretaceous plutonism
therein (Mair et al., 2006b). Following the major episode of
crustal thickening and deformation, dextral strike-slip motion
initiated on the Tintina fault at about 85 Ma due to the newly
established northward-directed subduction of the Kula plate
(Engebretson et al., 1985).

Intrusive rocks in the study area (Figs. 2, 3) include the
mid-Cretaceous 95 to 92 Ma Mayo suite (Hart et al., 2004)
and the 92 to 90 Ma Tombstone suite, as well as the Late Cre-
taceous to early Paleocene 66.8 to 64.0 Ma McQuesten suite
(Murphy, 1997). The Mayo suite rocks are composed domi-
nantly of metaluminous, coarse-grained leucocratic quartz
monzonite, granodiorite, and biotite granite (Murphy, 1997).
These ilmenite-series intrusions have initial strontium isotope
values (57Sr/%6Sr) of 0.710 to 0.730, indicating assimilation of
crustal rocks with high S"Rb/%Sr, probably sedimentary in ori-
gin (Hart et al., 2004). Mineral occurrences associated with
Mayo suite intrusive rocks include the Dublin Gulch (Eagle
deposit), Scheelite Dome, and Clear Creek gold depos-
its (Figs. 1, 2; Murphy, 1997; Hart et al., 2004; Mair et al.,
2006a). The Keno Hill district Ag-Pb-Zn vein deposits are
also in close proximity to these intrusions, yet a genetic link
between the two has not been clearly demonstrated (Lynch
et al., 1990). Tombstone intrusive rocks range in composi-
tion from metaluminous monzonite to granodiorite to syenite
(Murphy, 1997). These intrusions commonly are magnetite

=

Dawson Thrust
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bearing, have high initial 57Sr/56Sr values of 0.710, and have
Au-Cu-Bi skarn occurrences (e.g., Marn and Horne; Brown
and Nesbitt, 1987; Murphy, 1997) and IRGD mineraliza-
tion (e.g., Brewery Creek; Baker and Lang, 2001; Lang and
Baker, 2001; Hart, 2007). McQuesten suite intrusions (Fig. 2)
comprise peraluminous biotite-muscovite granite and quartz
monzonite compositions and have very few associated mineral
occurrences (Murphy, 1997).

Local Geology and Field Relationships

The Tiger deposit is hosted by the Bouvette Formation, which
comprises bedded limestones intercalated with locally exten-
sive basalt flows and airfall tuffs, all of which dip to the north-
east (Figs. 4, 5). The Bouvette Formation locally consists of
lime mudstone to skeletal wackestone with minor skeletal
floatstone and rudstone. Primary fossil assemblages include
crinoid ossicles, rugose corals, bryzoans, stromatoporoids, and
the tabulate corals Favosites favosus, Halysites catenularia,
and Syringopora flexuosa. This suggests the limestone hosting
the Tiger deposit is Silurian in age (Moore et al., 1952) and is
in agreement with Abbott (1990), who classified this unit as
being Ordovician to Silurian in age. Way-up indicators (ripple
laminations) suggest the rocks young to the northeast. There
is also an apparent northeastward shallowing of the deposi-
tional environment from basal terrigenous mudstone to the
southwest and carbonate turbidites to upper ramp or lagoonal
facies to the northeast (E.C. Turner, pers. comm., 2010). The
intercalated volcanic rocks on the property have not been
dated, but, given the Ordovician to Silurian age of the lime-
stones, they may belong to the Marmot Formation described
in eastern Yukon and western Northwest Territories within
the Mackenzie Mountains and Misty Creek Embayment
(Goodfellow et al., 1995; Leslie, 2009).
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except

for Sc10-05, which is south to north. Select drill traces have labeled drill hole numbers. A) Section 9+935NW. B) Section

9+850NW. C) Section 9+800NW. D) South to north cross section of drill hole Sc10-05 that intersects the Rackla pluton ~3

km east of the Tiger deposit. Refer to Figure 4 for Legend.
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Fig. 5. Tiger deposit cross sections with sample locations. All cross sections are southwest to northeast
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A two-mica granite, the Rackla pluton, intrudes Bouvette
Formation stratigraphy ~3 km east-southeast of the Tiger
deposit and manifests as a subcropping stock (Fig. 5). Small
aplitic and pegmatitic dikes and sills also occur ~2 km east of
the Tiger deposit and have yielded “°Ar/Ar muscovite ages
of 62.3 + 0.7, 624 + 1.8, and 59.1 + 2 Ma (Kingston et al.,
2010). No intrusive rocks have been found within the immedi-
ate Tiger deposit at surface or in drill core.

Mineralization is constrained mostly within an NW-trending
600- X 200- x 80-m-deep zone hosted in a carbonate unit, the
Discovery Horizon, which is bounded to the top (northeast)
and bottom (southwest) by volcanic units (Figs. 4, 5) within
an NW-trending property-scale shear zone. The intercalated
volcanic-carbonate package is truncated to the southwest by
an NW-trending, high-angle fault—the Tiger fault (Figs. 4,
5). Sulfide mineralization also occurs in the Upper Horizon,
adjacent to a volcanic unit stratigraphically above the main
Discovery Horizon (Fig. 5b, c).

The high-angle Tiger fault, which bounds mineralization to
the southwest, truncates a thick sequence of deformed white
marble in the immediate footwall and a distinctive volcaniclas-
tic unit informally termed the “leopard unit” in the hanging wall
(Figs. 4, 5). The leopard unit is distinctive from other volcanic
rocks due to its high calcite content (>50%) of unclear origin.

Regional exploration within 5 km of the Tiger deposit has
resulted in the discovery of several polymetallic quartz veins +
gold, scheelite-bearing tremolite skarn, pyrrhotite + scheelite
+ chalcopyrite-bearing actinolite-diopside-garnet skarn, and
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wolframite + tantalite occurrences. Three scheelite-tremo-
lite-actinolite skarn showings occur between the Tiger deposit
and the Rackla pluton within the Bouvette Formation. The
most strongly altered skarn occurrences are associated with
SW-striking quartz-muscovite-pegmatitic dikes. Geochemical
anomalies for these skarns include elevated tungsten, gold,
and rare copper (Dumala, 2010).

Analytical Methods

Petrography

Over 600 hand samples and 100 thin sections were analyzed
throughout the deposit in order to adequately constrain min-
eral paragenesis, outlined in Figure 6. Thin section petrog-
raphy, benchtop-based cathodoluminescence (CL), and
electron microprobe analyses (EPMA) with a Cameca SX
100 were utilized at the University of Alberta to construct the
paragenetic sequence. The EPMA beam operated at an accel-
erating voltage of 20 kV, a probe current of 20 nA, and a beam
diameter of 1 um.

Whole-rock analysis

Thirteen samples of the Rackla pluton were analyzed by ALS
Global in Vancouver, British Columbia, for major element
lithogeochemistry by fused disc X-ray fluorescence (XRF)
spectroscopy and ferrous iron by titration. Two internal refer-
ence materials, a blank and a duplicate sample, were analyzed
for quality assurance.

Intrusi Stage 1 Stage 2 Stage 3 Stage 4 Stae 5
ntrusion age age
& a b a b c a b g
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Fig. 6. Paragenetic sequence of the Tiger deposit mineralization. Line thickness indicates approximate relative mineral

abundance and dashed lines are inferred occurrences.
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Microthermometry

All  microthermometry was performed on a Linkam
THMSG600 heating/freezing stage mounted on an Olympus
BX50 microscope. The heating/freezing stage has a working
range of —196° to 600°C. Calibration at —-56.6° (pure COg),
0°, and 374.1°C using synthetic fluid inclusion standards from
SynFlinc was completed before and after microthermometry.
Accuracy below 0°C is £0.2°C and, above 0°C, accuracy is
+2°C. Reported salinities have been calculated using equa-
tions from Bodnar (1993) for ice melting and Sterner et al.
(1988) for halite dissolution temperatures. The H>O-NaCl
model system is used due to the eutectic melting range (-22
to —40°C); thus, salinities are reported in wt % NaCl equiv.

Stable isotopes: Carbon, oxygen, and sulfur

Carbon and oxygen stable isotope analyses of carbonates were
completed at the Isotope Science Lab, Department of Phys-
ics and Astronomy, University of Calgary. Using lab standards
(NBS 18, NBS 19, IAEA CO-1, IAEA CO-8, IAEA CO-9),
the sample analyses are reported to be precise and accurate
to 0.2%o (10) for 013C and 680 values. Whole-rock Rackla
pluton and Tiger deposit quartz (quartz 3b) samples were
also analyzed for oxygen isotope values at the University of
Alberta’s Stable Isotope Laboratory. These samples were
measured based on the methodology of Clayton and Mayeda
(1963). Analyses are precise to 0.4%o (20) and reported rela-
tive to Vienna-Standard Mean Ocean Water (V-SMOW). Sul-
fur isotope analysis was conducted on pure sulfide mineral
separates and analyzed at the Isotope Science Laboratory,
Department of Physics and Astronomy, University of Calgary,
by the method described by Glesemann et al. (1994). Using
lab standards (IAEA S1, IAEA S2, IAEA S3), the precision
and accuracy at 1o (n = 10) is 0.3%o.

Strontium isotopes

Strontium isotope analyses were performed in a class 100
cleanroom in the Radiogenic Isotope Facility (RIF), Univer-
sity of Alberta, following the methods described in Buzon et
al. (2007). Internal precision (error) of an individual stron-
tium isotope ratio varies from 0.00001 to 0.00014 (20 level).

Results

Petrography and paragenesis

Host rock: The carbonate host rocks of the Bouvette Forma-
tion range from lime mudstones and dolomudstones (Fig.
7a) to crinoidal packstones and coral rudstones. The host
carbonates are dark gray in color and contain opaque mate-
rial in thin section (10-50% of the rock) as well as extensive
single-seam stylolites that form subparallel to bedding. The
carbonates are brecciated within the deposit and regionally
throughout the Bouvette Formation. The most common brec-
cia type is a mosaic breccia with polyphase cements beginning
with a 1-cm-long “dog tooth” dolomite spar that crystallizes
on limestone clasts (Fig. 7a). This dolomite is rimmed by a
thin veneer of submillimeter-sized tabular pyrobitumen (Fig.
7a) and subsequent infilling is composed of quartz and calcite
with minor fine-grained pyrite.

The host rocks contain 10- to 30-m-thick volcanic flows,
tuffs, and epiclastic rocks that have sharp, interbedded

THIESSEN ET AL.

contacts with host-rock carbonates. The volcanic rocks are
commonly fine grained and layered. The layering may be of
primary volcanic origin but also may be a deformational fea-
ture. One of the most identifiable units is a black amygdaloi-
dal basalt that contains calcite-filled amygdules. Beds of lapilli
tuff with graded bedding occur locally within the volcanic
units. Additionally, magnetite-bearing pebble to cobble con-
glomeratic volcanic rocks occur with locally high concentra-
tions of magnetite, ~20% in centimeter-scale intervals.

Rackla pluton and marble: The Rackla pluton contains 10
to 50% quartz, 30 to 60% K-feldspar, and 10 to 60% plagio-
clase feldspar and, therefore, has compositions ranging from
granite to quartz monzonite to granodiorite (Fig. 7b). Primary
biotite and muscovite phases are minor components (<5%)
of the rock. Crystals are commonly 0.5 to 1 cm in diameter,
but some plagioclase megacrysts are 3 to 4 cm long. The most
common texture consists of centimeter-scale blocky to inter-
locking equant grains of quartz and feldspar; however, meter-
scale portions may be granophyric to pegmatitic with graphic
granite textures present. Plagioclase in least-altered drill core
has a chalky appearance, whereas more altered portions of
the rock appear green and contain abundant sericite, epidote,
and chlorite (Fig. 7b). Carbonate veins with bleached halos
crosscut the intrusion. Minor fine-grained euhedral pyrite,
arsenopyrite, and sphalerite occur disseminated throughout
the intrusive rock, with higher sulfide concentrations occur-
ring proximal to crosscutting calcite and dolomite veins (Fig.
7b). A contact metamorphic aureole of marble surrounds
the Rackla pluton and can be traced in drill core for ~150-m
apparent thickness. Drilling intersected a centimeter- to
meter-scale actinolite skarn in one drill hole at the contact
of the aureole marble and unmetamorphosed limestone. This
unit is dark green in color, has a fibrous texture, and contains
minor sulfides such as pyrite and pyrrhotite.

Rackla pluton samples have been classified for alumina sat-
uration using major element oxides. All samples have Al,Os
molar proportions that exceed combined CaO + K20 + Na,O
molar proportions (Table 1), indicating the pluton is weakly
peraluminous. Additionally, Rackla pluton samples have fer-
ric/ferrous iron values below 0.5 at 70 wt % SiO; (Fig. 8), and
are therefore classified as ilmenite series or reduced affinity
using the classification of Ishihara et al. (2000).

Tiger marbles: The host-rock limestone has also been trans-
formed to marble locally within the Tiger deposit (Fig. 7c)
and in the footwall of the Tiger fault. This marble is very fine
grained, sucrosic, and disaggregates with only minor handling.
Marble in the Tiger fault shows abundant shear fabrics. Other
marble commonly occurs at the upper and lower boundar-
ies between volcanic horizons and limestone rocks above and
within the Discovery Horizon and proximal to the Tiger fault
(Figs. 4, 5). The thickness of this marble can reach ~100 m
(stratigraphic orientation unknown) in the sheared footwall
of the Tiger fault; however, 1- to 4-m intersections are more
common adjacent to volcanic units. The contacts between
the marbles and limestones are mostly gradational and inter-
bedded on the centimeter scale. Similarly, the contacts of
the marbles and the volcanic horizons are also gradational.
The volcanic unit basal to the Discovery Horizon contains
over 50% calcite for depths of a few meters to hundreds of
meters and is informally known as the leopard unit, as it has
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Fig. 7. Pictures and images of Tiger deposit, Rackla pluton rocks, and paragenetic relationships. A) Brecciated host-rock
dolostone of the Bouvette Formation. B) Degrees of alteration within the Rd(.]\ld pluton with inset image (bi) of crosscutting
calcite vein. C) Tiger deposit marble c1055cut by pyrite 2a. D) Calcite-rich volcanic rock of the “leopard” unit. E) Coev: al
dolomite 1 and drsenop\ute 1 crosscut I ¢ D a. F) CLi image of dolomite 1 with two phdses of calcite prt‘(,lpltdt—
ing along grain boundaries. G) BSE image showing (hffenno' textures of dolomite 1 and dolomite 2a. H) Dolomite 1 ¢
b\ pyr and dolomite 2a, which are in turn ov elpunte( py rite 2b. 1) Dolomite 1 and ar: Senopy’ rite 1 are ¢
by pyrite 2a. ]) Arsenopyrite 2a occurs parallel to pyrite 2a foliation, both of which overprint dolomite 1. K) CL image of
banded dolomite 2a with calcite 3b precipitation along grain boundaries. 1) Gray dolomite 2b occurring with dolomite 1
and pyrite 2a.




430 THIESSEN ET AL.

10—
g A~ O 0VIIN O =N H—=al 4O <K =
N[ T~ d oA~ Sx =10 =
(=] -
S
Lﬂr; DO DD D= D —I= 101N I~
W[ MAaSTandadocor—~oo3S Ao
g O~ —doSocimcSSS oSS YER~ 1
= I~ ~ Vv Vv D o =
[ ] Magnetite SCiCS _ | o ws **
~ -
O"‘ = IImenite series
% I HFAA DN O X H=D IO DD I o 1
| AN OCANNANS I~ NINm o 96-93 Ma
(=)
S
0.1 —
Bl cw C1 Gl ) o0 — = F 0 — 10 L= 210 ] [l Rackla pluton
M| O zom—No—"TSS3S3OI1N ] )
= %gwEooowo\/ooooom%H DTombstoneSulte
S ] Mayo Suite
[] Tungsten Suite
D] 2O A =D =0 0©O—=10D =10 0.01
N[ mFBESSI-AmnoRIm3Sodmned | | | | |
= %m9§~ocmcvo~ocvomg~ 50 55 60 65 70 75 80
= .
0
= SiO, wt. %
] =3 I Fig. 8. Whole-rock ferric:ferrous ratios for nearby Cretaceous plutonic
r-; hes ﬁ C‘j 2 : f g ‘Q ; g g g g g g g g S suites (Hart et al., 2004) and for the Rackla pluton. Dashed line separates
= I Sl I S Y =2 magnetite and ilmenite series intrusions.
gl = &
2
[0}
o
- D
[ <t 1010 DDA =01 = <H < > . . . . .
& lzb 2oe i & ane i 222254 = a “leopard” texture of alternating calcite and biotite (Fig. 7d).
— — " i . ~ . . . ~ ~
gl 5| v~ > The volcanic nature of the unit is inferred from the presence
- of sub-cm lapilli fragments associated with secondary calcite
2l in the weakly banded matrix of this unit. This basal unit also
MO N - —=I=-—= 3D OI-al - — 10— . . . .
© L::D AoBUEAADS 22292 contains minor amounts of disseminated, euhedral magne-
= = Z oS ; R ! ) -
cf 58| =~ v > tite at the contact with the basal volcanic package and overall
= —
= appears to be strongly hydrothermally altered.
5 Tiger deposit mineralization: The following paragenetic
Fl B SERE88RR2 28888838 descriptions are split into five mineralogically and texturall
Sl I fo~-—"—~camncSSSSS—3 O R K R .
<l S| =~ v S distinct stages, most with clear crosscutting relationships.
= Stages 1 and 2 consist of predominantly gold hosting dolo-
! . . . .
2 mite-arsenopyrite-pyrite; stage 2 differs from stage 1 due to
o ¥ s mr v~ oI~ A= 2 O Y. y
Sl B o ~AE Ao S S S oM e~ the presence of strain textures. Stages 3 and 4 crosscut stages
Z | daidi—mAcSocirScc oSS Saig~ . . .. .
s = v S 1 and 2 as discrete and massive overprintin rite-quartz-
<l ~ b als and Id. Stage 5 f cal ini
< ase metals and native gold. Stage 5 consists of calcite veining
e
El « that crosscuts stages 1 to 4.
H OO FND —HI-—= O DI~ D X . . .
Bl ASEEEG8 =272 58S233 Stage 1: Dolomite 1 + gold-bearing arsenopyrite 1: Stage 1
N NN - — O — [eN N} o oD — g . S . pj .
S| =~ v > of the paragenetic sequence involves the pervasive replace-
= p . l . p . .
ment of host-rock limestone/dolostone within the Discovery
o Horizon by dolomite 1 + arsenopyrite 1. This assemblage
<f NNADFHI-A = FONDODI-A 1 h bl . - . d
0 ﬁ ain o = g g X g g g g g g - g < replaces the marble (Flg. 7c) or crosscuts it as rare, discrete,
S| = Y > centimeter-scale veins. Dolomite 1 is the most volumetricall
= . . . .
significant mineral in stages 1 and 2 and occurs as 2- to 4-mm,
equant to elongate, pale pink to white crystals (Fig. 7e) that
F|l o mowas—~o ¥I- 0= 10 al o =
Nl czxaanhoocdcodoRed commonly exhibit saddle morphology as well as angular crys-
S| =~ v > tal boundaries and have triple-point grain textures. Both pink
and white dolomite 1 have a mottled texture and luminesce
dark red and black under cathodic light (Fig. 7f). This mot-
RIS tled texture is also visible in backscattered electron (BSE)
EEEEEEEEEEEEEEEE images (Fig. 7g) as relatively brighter (Fe rich) and darker
. y . . .
(Mg rich) shades of gray for both pink and white dolomite 1.
The similar compositions, CL-active species, identical BSE
= 2 response, and indistinguishable nature of the pink and white
< 2 2 i X i .
= RS 00 - & oo x =7 dolomite 1 phases under the microscope suggest a broadly
g 23R IQTOE00RQFED ;o
| QBP0 RYIRERERR3035 coeval origin.
S FLEROZZE0CEdonls <



THE TIGER DEPOSIT, CENTRAL YUKON, CANADA

Euhedral arsenopyrite 1 is disseminated throughout dolo-
mite 1 (Fig. 7e). Importantly, arsenopyrite 1 grains have angu-
lar crystal boundaries and no reaction rim with dolomite 1
and, thus, both these phases are in textural equilibrium and
are considered to be coeval in the paragenetic sequence.
Thin, <0.01-mm subparallel fractures are restricted to arse-
nopyrite 1 grains but are not observed to extend into the dolo-
mite 1. Lattice-bound gold in arsenopyrite 1 was identified by
dynamic secondary ion mass spectrometry (Stroshein et al.,
2011).

Stage 2: (a) pyrite 2a + arsenopyrite 2a + dolomite 2a, (b)
dolomite 2b + pyrite 2b: Stage 2a mineralization is charac-
terized by an assemblage of fine-grained pyrite (pyrite 2a),
coarse-grained arsenopyrite (arsenopyrite 2a), and dolomite
(dolomite 2a) that have grown in parallel tabular arrays and
define a prominent foliation (Fig. 7h). Pyrite 2a occurs as 0.1-
to 0.5-mm equant, subhedral to cubic crystals that have both
grown interstitially within dolomite 1 and overprint dolomite
1 and arsenopyrite 1 (Fig. 7i). Grain boundaries of pyrite 2a,
dolomite 1, and arsenopyrite 1 are sharp, are inferred to be in
textural equilibrium, and nondestructively overprint stage 1
mineralization. These pyrite 2a crystals have a weak elongate
shape and commonly have triple-point textures. Backscat-
tered electron imaging of pyrite 2a grains reveals that they
are broadly homogeneous, although weak zoning is rarely
observed and corresponds to varying As concentrations deter-
mined by energy dispersive spectrometry (EDS).

Arsenopyrite 2a consists of undeformed coarse-grained
(0.5 cm) crystals that occur in tabular arrays parallel to pyrite
2a and within dolomite 1 (Fig. 7j). Although arsenopyrite 2a
crosscuts dolomite 1, the euhedral nature of the crystals and
lack of any reaction rim suggest arsenopyrite 2a is in textural
equilibrium with dolomite 1. Aside from the tabular array of
crystals, arsenopyrite 2a is identical to arsenopyrite 1; how-
ever, it is much less abundant than arsenopyrite 1.

Dolomite 2a forms 1-mm to l-cm equant, blocky, light
gray crystals (Fig. 7g, k) with angular crystal boundaries. The
abundance of angular crystal faces, absence of both saddle
morphology textures and sweeping extinction (under polar-
ized light), and fewer fluid inclusions distinguish dolomite 2a
from dolomite 1. Weak undulose extinction and bird’s eye tex-
tures are much more common in dolomite 2a. Although no
internal deformation or crystal elongation is observed besides
some twinning, dolomite 2a occurs in elongate mineral clus-
ters subparallel to pyrite 2a (Fig. 7g, h). Banding (Fig. 7g) is
visible in BSE imaging where the darker zones are Mg rich
and the lighter zones are richer in Fe. Dolomite 2a has a dark
red to black luminescence (Fig. 7k) similar to dolomite 1 but
is texturally elongate and, therefore, temporally distinct.

Stage 2b mineralization is characterized by an assemblage
of fine-grained pyrite (pyrite 2b) and dolomite (dolomite 2b)
that postdates or crosscuts the foliation. Pyrite 2b occurs as
0.1- to 0.5-mm, equant and subhedral crystals that form irreg-
ular crystal masses oblique to pyrite 2a (Fig. 7h). Pyrite 2b
pervasively overprints stage 1 to 2a mineral assemblages with
no preferred orientation.

Dolomite 2b forms 1-mm to 1-cm equant, blocky and light
gray crystals with angular grain boundaries. The dolomite 2b
appears almost identical to dolomite 2a, but does not have a
preferred alignment parallel to the foliation and rather forms
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bulbous textures (Fig. 71). Backscattered electron imaging
of dolomite 2b reveals uniform growth zoning similar to that
of dolomite 2a (e.g., Fig. 7g). EDS analysis indicates that
darker zones in dolomite 2b have higher Mg concentrations
and lighter zones correspond to higher relative Fe contents.
Cathodoluminescence colors for zoned dolomite 2b range
from dark red to black and are identical to the CL colors and
textures of dolomite 2a. However, unlike pyrite 2b, dolomite
2b does not actively crosscut stage 1 or stage 2a minerals and,
thus, its relationship with pyrite 2b remains unclear.

Stage 3: (a) pyrite 3a, (b) quartz 3b+ talc 3b + chlorite 3b +
calcite 3b, (c) bismuthite 3¢ + gold 3¢ + bismuth 3c + pyrrho-
tite 3¢ + pyrite 3c: Stage 3a mineralization is characterized by
coarse-grained (1 mm—>1 cm), brassy, euhedral to subhedral
pyrite (pyrite 3a) that overprints stage 1 and 2 mineralization
(Fig. 9a). Pyrite 3a is commonly associated with but predates
quartz (quartz 3b).

Stage 3b mineralization comprises variable amounts of
quartz 3b, talc 3b, chlorite 3b, and calcite 3b replacing and
occurring in brittle fractures (Fig. 9b) crosscutting pyrite 3a
and overprinting stage 1 and 2 mineral assemblages. Quartz
1 is the major constituent of stage 3b, generally occurring as
anhedral accumulations (Fig. 9b) replacing stages 1 and 2 or,
more rarely, as euhedral crystals. Chlorite occurs as small, 0.1-
to 0.5-mm, radiating, acicular needles within quartz 3b (Fig.
9b). XRD analysis has identified talc in this stage; however, it
has not been identified in thin section. The chlorite 3b and
quartz 3b share sharp, angular grain boundaries and are con-
sidered to be coeval. Calcite 3b is characterized by centime-
ter-scale blocky and subhedral crystals occurring as a minor
phase within quartz or as centimeter-scale veins crosscutting
pyrite 3a. Calcite 3b also crosscuts dolomite 1, 2a, and 2b (Fig.
7f, k).

Stage 3c mineralization consists of bismuthinite (bismuthi-
nite 3c), native gold (gold 3c), native bismuth (bismuth 3c),
and pyrrhotite (pyrrhotite 3¢) within fractures of stage 3b
quartz 3b and pyrite 3a. Bismuthinite occurs as anhedral crys-
tals within fractures of stage 1 and 2 sulfides, pyrite 3a, and
quartz 3b (Fig. 9¢, d) and has been observed in a few drill
holes to occur in large centimeter-scale accumulations. Back-
scattered electron imaging has revealed rare bismuthinite
rimming pyrite 3a crystals that are rimmed by a later anhedral
pyrite 3¢ (Fig. 9¢). Native gold occurs as rare anhedral frac-
ture infill within stage 1 to 2 sulfide fractures and within pyrite
3a fractures. When native gold is present, it occurs adjacent
to bismuthinite 3¢ in fractures and suggests coeval precipita-
tion (Fig. 9e). Where observed, bismuth 3c is speckled within
bismuthinite 3c as small <0.1-mm anhedral crystals. Similarly,
pyrrhotite 3¢ commonly occurs within close proximity to bis-
muthinite 3c as anhedral masses with no apparent crosscut-
ting relationship. However, bismuth 3¢ and pyrrhotite 3¢ are
observed to crosscut bismuthinite 3c in fractures, suggesting
a coeval to slightly late timing of pyrrhotite 3¢ to bismuthinite
3c + gold 3¢ mineralization.

Stage 4: (a) quartz 4a + sphalerite 4a + chalcopyrite 4a +
dolomite 4a, (b) monazite 4b + actinolite 4b + scheelite 4b +
muscovite 4b + calcite 4b + pyrite 4b: Stage 4a mineralization
is characterized by fracture filling and replacement by quartz
(quartz 4a), sphalerite (sphalerite 4a), chalcopyrite (chalcopy-
rite 4a), and dolomite (dolomite 4a). This mineral assemblage
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Fig. 9. A) Dolomite 1 is overprinted by coarse pyrite 3a and later muscovite 4b and calcite 4b. B) Quartz 3b, calcite 3b,
and radiating chlorite 3b occur as a phase cutting pyrite 3a. C) BSE image showing two phases of pyrite growth, pyrite 3a
and pyrite 3c, separated by an intermediate phase of bismuthinite 3¢ mineralization. D) Bismuthinite 3c and pyrrhotite 3¢
occupying fractures in quartz 3b. E). Gold 3¢ and bismuthinite 3¢ occur associated in pyrite 3a fractures. F) Pyrite 3a is frac-
tured and filled by bismuthinite 3c, sphalerite 4a, and quartz 4a mineralization. G) CL image of muscovite 4b and calcite 4b
overprinting dolomite 1. H) Muscovite 4b and calcite 4b exploiting rheologic contrasts at mineral phase boundaries. I) Pyrite
4b occurring within muscovite and calcite 4b mineralization. J) Plane-polarized light image of monazites (outlined in red)
crosscut by muscovite 4b and calcite 4b assemblage. K) Actinolite is crosscut by muscovite 4b and calcite 4b assemblage. L)
Sphalerite 4a (outlined in red) rims a vein in pyrite 3a that is filled by later calcite 5 mineralization.
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is commonly observed infilling bismuthinite-bismuth vein-
lets within pyrite 3a (Fig. 9f). Euhedral quartz 4a and minor
anhedral sphalerite 4a occur in fractures in pyrite 3a (Fig. 9f)
and are associated with rare anhedral crystals of chalcopy-
rite 4a occurring within fractures of sphalerite 4a, suggesting
chalcopyrite 4a is coeval to slightly epigenetic to the sphal-
erite 4a. Sphalerite 4a is also observed lining large centime-
ter-scale calcite 5 veins as euhedral zoned crystals (Fig. 91).
Associated with stage 4a is a euhedral to anhedral dolomite
(dolomite 4a) that commonly occurs with euhedral sphalerite
4a and is observed to crosscut and offset fractures filled with
sphalerite 4a.

Stage 4b mineralization consists of monazite (monazite
4b), actinolite (actinolite 4b), scheelite (scheelite 4b), mus-
covite (muscovite 4b), calcite (calcite 4b), and pyrite (pyrite
4b). The main constituents of this phase are calcite 4b and
muscovite 4b. Calcite 4b occurs as subhedral crystals that
range from 0.01 mm to 1 cm in diameter and are intergrown
with muscovite 4b (Fig. 9g-i). Muscovite 4b forms both par-
allel, acicular crystals 0.5 mm long (Fig. 9¢) and irregular
radiating aggregates. Muscovite 4b and calcite 4b commonly
form along rheologic boundaries, such as between dolomite
1 or 2 and sulfides (Fig. 9h). Pyrite 4b is a minor constitu-
ent of this phase and occurs interstitial to the muscovite 4b
and calcite 4b as small 0.01-mm anhedral crystals (Fig. 9i).
Crosscutting relationships of pyrite 3¢ and pyrite 4b are not
observed and, therefore, their relationship is unknown. Stage
4b mineral phases destructively overprint stage 1 to 3a min-
eral assemblages. Calcite 4b has bright red and orange lumi-
nescence under cathodic light (Fig. 9¢) and is very distinct
from calcite 3b and stage 1 to 2 dolomites. Calcite 4b also
occurs along grain boundaries of dolomite 1, 2a, and 2b and
appears to infill void space postdating calcite 3b, determined
by CL (Fig. 7f). Monazite 4b, actinolite 4b, and scheelite 4b
are all present within stage 4b yet are not observed in con-
tact with one another; thus, the relative crosscutting relation-
ships are unclear. Monazite 4b is observed to form only within
muscovite 4b/calcite 4b aggregates and occurs as large 0.5- to
2-mm euhedral crystals (Fig. 9j). Small fractures in monazite
4b grains are occupied by muscovite 4b or calcite 4b crystals
and locally small thorite grains, suggesting monazite predates
these minerals. Actinolite 4b is associated with the muscovite
4b/calcite 4b assemblage in dense mineral clusters (Fig. 9k).
No obvious temporal relationship is observed between actino-
lite 4b grains, suggesting coeval growth with the muscovite
4b/calcite 4b assemblage. Scheelite 4b is a rare component
and occurs as 1-cm-diameter subhedral crystals that have
fractures infilled with muscovite 4b and calcite 4b. Stage 4b
minerals were not found in association with stage 4a minerals;
thus, the two stages may be coeval.

Stage 5: Calcite 5: Calcite 5 is found in the center of cen-
timeter-scale brittle fractures that crosscut stages 1 to 4 (Fig.
9l). Calcite 5 is coarse grained with crystals often up to 1 cm
in diameter.

Microthermometry

Microthermometric analyses were performed on fluid inclu-
sion assemblages (FIAs, Goldstein and Reynolds, 1994) in
dolomite 1, dolomite 2b, quartz 3b, sphalerite 4a, and from
Rackla pluton magmatic quartz and crosscutting veins, thus
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spanning most of the paragenetic sequence. Based on the cri-
teria of Roedder (1984), fluid inclusions were categorized as
primary, pseudosecondary, or secondary and also categorized
by their room-temperature phase assemblage. Since none of
the mineral phases had discernable growth zones (excluding
sphalerite 4a), a primary origin was assigned to inclusions in
minerals with a consistent CL signature and that occurred in
random orientations in the wafer. Inclusions that appeared
necked and had very irregular shapes were not analyzed due
to potential postentrapment modification. Below, FIAs are
described with respect to their paragenesis (Figs. 10, 11) and
data are presented as averages (Table 2).

Rackla pluton: Fluid inclusions were found in single quartz
crystals in the granitoid rock, but were very rare and were
smaller than 15 um (Fig. 10a). One primary FIA consisting of
liquid water + carbonic liquid inclusions was analyzed. Salini-
ties calculated from melting temperature (Ty) have an aver-
age of 15 wt % NaCl equiv; however, clathrate should have
formed but was not observed. Thus, these salinities are over-
estimated. Some inclusions had total homogenization temper-
atures of 341°C, but some inclusions decrepitated at higher
temperatures (Tp; 370°C). Primary aqueous (liquid water +
water vapor) FIAs also occurred in quartz and had a salinity
of 12 wt % NaCl equiv and an average homogenization tem-
perature (Tm) of 227°C (Table 2). Halite-saturated primary
aqueous FIAs (liquid water + water vapor + solid halite) are
rare and their calculated salinity is approximately 29 wt %
NaCl equiv. Secondary trails that crosscut the quartz grains
and contain liquid water + water vapor inclusions were com-
mon. These FIAs have a calculated salinity of 15 wt % NaCl
equiv and a Ty average of 259°C. Late calcite veins crosscut
the Rackla pluton (Fig. 7b) and contain rare primary fluid lig-
uid water + water vapor inclusions (Fig. 10b) with calculated
salinities of ca. 16 wt % NaCl equiv and Ty of 290°C.

Tiger deposit dolomite 1: Dolomite 1 contains abundant
fluid inclusions. Many of the inclusions appeared to be pri-
mary but are small (<10 um) and, due to the optics of the
dolomite, it was difficult to observe phase transitions. Primary
FIAs consisting of carbonic liquid + liquid water, liquid water
+ carbonic liquid + solid halite + solid opaque, and liquid water
+ carbonic liquid were observed within dolomite 1. Aqueous
carbonic inclusions (carbonic liquid + liquid water) are the
most abundant inclusion (Fig. 10c). These inclusions had dark
rims (refraction effect) on their perimeter, making the thin
liquid water portion very difficult to see, and, thus, micro-
thermometric data from these inclusions are rare. During the
heating run, melting temperatures of COz were mostly within
error of —56.6°C with some values of -57.2°C, which may
indicate the presence of another volatile phase such as CH; or
N: (Roedder, 1984). Aqueous Ty was not observable and the
Ti averaged at ca. 300°C. A less abundant, liquid water + car-
bonic liquid + solid halite + solid opaque inclusion type was
observed in the same FIA with carbonic liquid + liquid water
and liquid water + carbonic liquid inclusions. In these halite-
bearing inclusions (Fig. 10d), the solid opaque occurred as a
very small black speck attached to halite cubes, but was not
always visible in all inclusions. Halite dissolution tempera-
tures resulted in calculated salinities of 31 to 45 wt % NaCl
equiv. The inclusions decrepitated before they homogenized
with an average Tp of 317°C. Rare liquid water + carbonic
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Fig. 10. Images of fluid inclusions hosted in the Rackla pluton and the Tiger deposit. A) Aqueous-carbonic inclusions in
magmatic quartz are cut by trail-hosted aqueous inclusions. B) Primary aqueous inclusions in a calcite vein cutting the Rackla
pluton. C) Abundant carbonic inclusions in stage 1 and 2 dolomite. D) Aqueous-carbonic brine and multisolid inclusions
within stage 1 and 2 dolomite. E) Aqueous-carbonic inclusions of varying proportions occurring within stage 1 and 2 dolomite.
F) Unmixing assemblage of carbonic and aqueous-carbonic brine inclusions in quartz 3b. G) Abundant carbonic inclusions
within quartz 3b. H) Typical relative phase proportions within a carbonic-brine inclusion in quartz 3b. I) Irregularly shaped
multisolid inclusions adjacent to carbonic inclusions in quartz 3b. ]) Trail-hosted aqueous inclusions cutting quartz 3b. K)
Relationship of calcite 5 to earlier sphalerite 4a. L) Trail-hosted aqueous inclusion within sphalerite 4a thought to be sourced
from calcite 5-forming fluid.
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Fig. 11. Salinity and temperature data from fluid inclusions with respect to paragenesis. Arrows illustrate potential real
compositions of carbonic inclusions where clathrate data was not obtained. Temperatures of decrepitation and homogeniza-
tion are used together because values are similar for individual FTAs and because few Ty were observed. The distributions of

Ty and Tp data are found in Table 2.

liquid (Fig. 10e) inclusions also occur with salinity values of
9 to 24 wt % NaCl equiv, yet no clathrate was observed and
reported salinities are overestimated. The homogenization
temperatures in these inclusions have an average of 406°C,
and decrepitation temperatures had a range between 290°
and 365°C. Secondary trails of <2-um liquid water + water
vapor inclusions crosscut dolomite 1 primary FIA; however,
the small size of the inclusions within the trails did not allow
for microthermometric measurements.

Tiger deposit dolomite 2b: The FIAs in dolomite 2b are very
similar to FIAs in dolomite 1 in that they contain primary car-
bonic liquid + liquid water, liquid water + carbonic liquid +
solid halite + solid opaque, and rare liquid water + carbonic
liquid fluid inclusions, all of which have microthermometric
properties similar to dolomite 1 (Table 2). This primary FIA is

also crosscut by secondary liquid water + water vapor trails that
were too small to make microthermometric measurements.

Tiger deposit quartz 3b: Fluid inclusion assemblages in
quartz 3b (Fig. 10f) are comparable to the FIAs hosted in dolo-
mite 1 and dolomite 2b and have similar microthermometric
properties. Primary FIAs of carbonic liquid + liquid water, lig-
uid water + carbonic liquid + solid halite + solid opaque, and
liquid water + carbonic liquid occur within quartz 3b. Liquid
water + carbonic liquid + solid halite + solid opaque inclu-
sions (Fig. 10f-i) are subordinate to and coeval with carbonic
liquid + liquid water inclusions and resemble the inclusion in
Figure 10h, with negative crystal shapes. Secondary trails of
liquid water + water vapor inclusions occurred crosscutting
primary phases in quartz 3b (Fig. 10j) and were generally too
small (<10 um) to observe accurate phase transitions.



THIESSEN ET AL.

436

000 080 0G0 - ¢'19~ Sd el | qe-z0 IT I
10°0 080 61°0 [ 0g— S 9'LS— d 0§ + S + o7 + M qe-z0 o1 T
100 <00 ¥6°0 9¢— LT G685~ d US + o1 + M qe-z0 o1 c
000 e SL0 ce— it 0 6 0'LS— d 7 <P A qe-z0 o1 ¢
00°0 080 0¢0 A A 9 G LS d M+ O] qe-z0 0ol 6
000 080 0G0 0l Sl L 896~  99¢—  TLS d AT+ 07T qe-z0 6 44
000 080 0g'0 91 cl— 0G— LT (g @l 9.8 VLS 9LS Sd MT + 0] qe-z0 S 1
01’0 0G0 0L°0 9¢¢ 0¢ el St ¢ €c9- 919~  0¢9~ d S + 97 + ] qe-z0 L G
000 080 0G0 eve 0¢— 3 9 4 €19~ I'9- 919 d AT + 97T qe-z0 L €
<00 0€°0 <90 09¢ 1954 Gge 0e— SG 7'9S— d 0§ + S + o7 + M7 qe-z0 9 G
00°0 080 0G0 00¢ GqG— ST 61 0ol 89¢- 899 LS d MT + 0] qe-z0 9 6
000 080 0G0 00¢ cl 71 ¢l LS~ d | qe-z0 < 11
100 9¢°0 €L°0 oLy 00% 61 0 LT 8°9¢— d 0§ + S + 97 + M7 qe-z0 4 q
100 910 €80 SLT 96— G¢ LS 899 §LS d YsS + 971 + a7 qe-z0 i4 €
00°0 0G0 080 0S¢ €6 i 114 €c 0'LS— d o7 + M qe-z0 14 14
000 080 0G0 I <4 L'LSG— d M) = qe-z0 i4 ¢
<00 Svo 0S0 0€e 0¢ €91 0r— 3 009~ d s + o7 + M qe-z0 3 T
00°0 <00 S6°0 89¢ ag— un MA + M qe-z0 G T
0oro 0€0 090 0¢ CIG 06— Ge— e LG (44 9'9¢— d Us +o1+a7  qgod 9¢ g
000 0€0 0L0 61 < Qe 1c LG ¢l 9'9¢— d T+ M qEod 96 ¥
000 080 0G0 cl 91 € 995~ 999~ 0LS d MT+OT  qeod 9¢ IT
<00 0z'0 GLO L8 €8¢ ae— 419 6G e 9'9G— d S +oT+MT  qg-[od 414 ©
000 ¥L0 9¢°0 14! = €6 ST 96 0T 999- V99— 999 d MT+97  gged 514 4!
100 0€0 690 61 < o qe— LG 9'9¢— d s +o1+a7  qg-lod Ve I
000 68°0 170 o1 LT ¥ 9'9¢— G9¢— 695~ d MT+OT  qeod 14 6
<00 010 S8'0 |59 ¢Ic 9'9S— d 0§ + 4§ + O + M7 I-1°d 1€ c
000 0€0 0L0 96 61 ST 999 999 L9S— d o + M7 -1od 183 ¥
000 080 0G0 0c (44 LT 996- 999  L9G— d MT + 97 I-1°d 1€ IT
000 080 0¢0 €1 < 0l ¢LS 99¢ FLe d L el | -1°d 0¢ 9
60°0 €3G0 690 66 7'9<— d US + 907 + a7 I-1°d €3 L
<00 LGB0 €L°0 6 <] o 8¢— 66 0€ 8¢ 79— d o + M7 -1od €6 6
<00 0€°0 <9°0 < 0SS Ge— 0¢ 7'9¢— d 0§ + (S + 97T + M I-od [ c
900 e 99°0 (%9 96¢ 9¢— 0¢ ¥'95— d S + o1+ M -1ed 44 9
000 0r'o 060 d O + M e [ ¢
000 080 0G0 €6 ¥'95— d AT + 97 -1oa 44 I
S0°0 8G0 €90 ove 1¢ TLT C6— (S0 d US + 97 + a7 I-[1°d 1¢c 9
000 0€0 0L0 063 d T + M7 -[od 13 I
<00 8G°0 L9°0 14 (45 Qe 065~  0LS~  009- d s + 91 + A [-1ea (4 ol
000 0€0 0L0 0°LS— d O + M I-[1ed (4 3
<00 LT°O 8L°0 Gl 8- 0e— 9¢ 0¢ GG 865 ¥95— 099 d 0§ + S + 97 + M7 I-[ca 61 ¢
<00 660 990 Ve €G- qe— LG 8¢ e 6,5~ ¥99- 099 d s + 97 + A7 -1ea 61 6
00°0 S50 Gg'0 e €6~ ae— ¥e 8¢ 0cG g9¢- €99 999 d T + M I-[ea 61 G
00°0 890 ce0 A (44 ql L99— 999 899 d M+ 07 -1od 61 9
10°0 670 0<0 54 08¢ SG €99~ d 4s + 97 + M I-1ea 1 1
000 770 950 90% <9¢ 68— 66 66 SG ¥9¢—  ©99— 999 d O + AT -1ea I 0l
00°0 <00 S6°0 068 91 ¢l— 86— d MA + AT [BD-dYH ce S
000 <00 <60 6SC <t 1= 0e— S MA + N zO)-d4 €e L
000 0ro 060 1ve 0LE <t 11— 86— SG 9'9¢— d O+ M 2044 9¢ IT
<00 0ro <80 0S¢ oF< 0SE< 6~ 9¢ L9G— d s + o1 + a7 zO)-d4 e T
000 <00 S6°0 LGG ¢l S— ¢ d MA + AT 2044 <e IT
<G00 0oro <80 ¥8¢ 66 cSs1 € d S + MA + ] zO)-d4 €e S
pros  1odey  pmbry Hy, ar, (9% ) agoyNy, W], Wy, 3ay XN Uy Say XeN Uty SSdd adAy, aserq VId u
[OBN
tOOML COONL

vl SR WOULIDO.DIN JO \/\.MmEESm G °lqeL



437

THE TIGER DEPOSIT, CENTRAL YUKON, CANADA

1odea 1oyem = mp Todea oruoqred = oA ‘e jo arnjeradwa) uonNossIp =
22pYN T, TOD JO SunPw 901 [Buy = EOHNT, ‘001 snoanbe jo Junpew peuy = W, ‘aseyd 500 ot Jo aamjereduie) uonrziLBowoy = EQNHH], ‘omjerodure) uoneziuegowoy (110} = HJ, ‘Sunour 9ot snoonbe
151y jo axmjeroduiay = WA, ‘arnjereduwe) uoneydorop = dj, ‘guapeyds = dg ‘onbedo prjos = og “eypey prjos = yg Kepuooss = g ‘woinyd eppey = gy “zuenb = z¢) Kwpuooasopnosd = g4 Krewnd
= { ‘spjos ofdnnu = gu “tajem pmbip = s ‘prjos pue ‘todea ‘pmbry jo suontodord omeumoa = AT ‘pmbip orwoqres = 5 ‘vosNOUI = JUT ‘VIWO[OP = [O(] VIV[LI = [B)) :SMO[[0] SB ATV SUONPIAIY
SUOTSTI[OUT POINSLAL PJST] JO ToqUINU JOBXa o1} 0 puodsariod Jou op 9[qe) Iy} Ul BJEp SN} ‘PUB POPIOII BIEP ILIIWOULIOYIOIOIU [[B dALY JOU OP
SUOISII[DUI [ENPIAIPUL 9UIOS “10AdMOY] $s9dA) UOTSNOUT PUE SYT,[ 10] POISI[ 918 PAINSEOUI SUOISH[OUI JO (U) IIUINTU [2)0] (D), UI PIPIOIAT OIR SJUIUIAINSEDUI [ PUR SYT ] 0} PUodsariod smorx papey§ :$0joN

000 860 800  0SI < o 01— S mpA+my o wpds g 01
000  S60 800 €SI I = o= S mpA+aT wpds gz T
000 860 800  ISI L 7 S mpA+my o wpds 2 08
00  ¥50 1.0 6SE %3 €3 = o ST &d I 995 795 TLG d 0§+ S+ T+ qgzd 81§
000 050 050 0sg LT 9'9G- dl OT+MT  qgz0) ST I
000  0L0 00 o0gg a1 0% g1 LS 695 LLG d ANT+OT qezd) 8T T
050  S00  SLO 1 8% v qun SU+MA+MT ez LT ¥
G0 €60  ©90 9¢— 61 12 LT ¥9g d S +oT+MT  qgzd 9T L
000 080 080 3l ¢l 01 Sd AT+OT  qezd 9T €
60 43 60 L= e un Su+mA+AT  qeZ) ST 1
900 910  8L0 ee 6€E 1%~ 0€- I 9'9¢— d 0§+ S+ +M]  qgzd)  FI 0L
600  ST0 9.0  0SG %3 176 i Ge- iz ferd €% 0.5 995  FLG d qS+oT+MT  qezd  FT Bl
000  ¥LO0 950 4 ¥ 08 LS L9G VLG dl AT+ qezd T g
00  I0 €50 o %% 9z 91  ¥95 T9G  §9G- d yS+oT+MT  qezd €T ¥
000 00  0L0 9% 65 15 L9S  99¢—  §9¢- d OT+MT  qgzd) €l i
00 080 <90 1 99c- d qS+aT+o7  qezd €l I
000 9.0  ¥60 08 i LT L9S  E95 §9¢- d wT+oT qezd €T LT
600 €80 690 00 65 908 0%~ 9¢— d 0§+ S+ +MT  qgzd 8
G0 ST0  0L0  LLE 00€ 1€ 9%¢ 61— L& d yS+o1+M  qgzd gl ¢
00  0I0  0S0 008 43 0T1¢ Ge- d Su+oT+a]  qgzd) gl I
000  6V0 IS0 00¢ 0%- €3 13 8 §9¢- 995  0'LG— dl ANT+OT  qgzd) Gl T
%00  ST0  0S0 0¢ GoT Ge- 6 gl g G8S- 995 0'S9- Sd ys+o1+mMT  qezd 1T G
pios  todey  pmbry Hj, ajy (g w) ompyNy, N[, WAL, 8y xely Wy Ay Xely WN SSId adf,  eseygy  VId u
[O®N

‘O0ML FOONL

(10) g AIqvL



438

Tiger deposit sphalerite 4a: Sphalerite 4a contains abundant
growth zones and fluid inclusions; however, most of these
inclusions appeared opaque (Fig. 10k). Secondary liquid
water + water vapor fluid inclusions were present (Fig. 101),
were 10 to 30 um long, and occurred in planar trails cutting
across growth zones. Calculated salinities were 1 to 7 wt %
NaCl equiv and homogenization temperatures (Tu) had a
range from 150° to 153°C.

Carbon, oxygen, sulfur and strontium isotopes

Carbon, oxygen, sulfur, and strontium isotopes were analyzed
to assess a potential link between host rocks, gold-bearing
mineralization, and the Rackla pluton. Carbonate and quartz
samples were collected throughout the mineralized horizon in
order to obtain a representative geochemical signature of the
entire deposit. These results are tied to the paragenesis of the
Tiger deposit and the fluid inclusions in order to better con-
strain the origin of mineralizing fluids, source of metals, and
mechanisms of deposition. Carbon and oxygen isotope data
are presented in Table 3 and Figure 12, sulfur isotope data are
found in Table 4 and Figure 13, and strontium isotope data
are presented in Table 5 and Figure 14.

Discussion

Isotopic characteristics of the host-rock carbonates
and volcanic rocks

Unaltered Ordovician to Silurian marine carbonates have
013C values of -2 to 3%o and 080 values of 20 to 23%o (Veizer
et al., 1999). The Ordovician to Silurian Bouvette Formation
limestones have 013C values that range from -3.8 to 3.2%o
and 0150 values that range from 16.2 to 22.3%o and are posi-
tively correlated (Fig. 12). Some limestones have a higher
013C value of 3.2%o, 0180 value of 22.3%o0, and low values of
87Sr/%6Sr at 0.70858, and are within the range of Ordovician to
Silurian normal marine carbonates. However, overall, a trend
of decreasing 13C and 6180 values away from the marine car-
bonate compositions occurs and corresponds with increasing
87S1/%6Sr values up to 0.72642 (Fig. 14). This trend toward
lower 0180 and d13C values and more elevated 87Sr/%6Sr val-
ues suggests that the limestone host rocks and an unidentified
source of high 57Sr/%6Sr values define two isotopically distinct
reservoirs, and the altered limestone host rocks have composi-
tions generated by mixing between these two end-members
(discussed below).

Nature of the Rackla pluton and marble development

The Rackla pluton is one of two known intrusive occurrences
(Fig. 2) within ~3 km of the Tiger deposit consisting of weakly
peraluminous (Table 1), highly fractionated granitoids with
local zones of pegmatite. A zone of tungsten-bearing horn-
fels that occurs proximal to the Rackla pluton and about 2 km
from the Tiger deposit is associated with aplitic and pegma-
titic dikes and sills that have 40Ar/39Ar muscovite ages of 62.3
+0.7,62.4 + 1.8, and 59.1 + 2.0 Ma (Kingston et al., 2010).
Kingston et al. (2010) analyzed the Pb isotope composition of
feldspars in these dikes and found high values of 206Pb/204Pb
from 19.768 to 19.945 and 207Pb/204Pb from 15.676 to 15.767.
These values are distinctly different from those of the Tomb-
stone and McQuesten suite feldspars, which have 206Pb/204Ph
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Fig. 12. Plot of 013C vs. 680 of Tiger deposit host rocks, hydrothermal
mineralization, and Rackla pluton rocks. Rackla pluton whole-rock and
quartz 3b samples have no associated 013C values and are thus represented
graphically as solid bars. The Ordovician to Silurian marine carbonate box is
derived from Veizer et al. (1999), and meteoric waters are represented by val-
ues below and near 0%o 0150. Two distinct isotopic trends occur for the host
rocks and marbles and the gold-hosting dolomite, respectively.

values that range from 19.00 to 19.40 and 207Pb/2%4Pb values
that range from 15.65 to 15.70 (Kingston et al., 2010). The
Paleocene age, as determined by Ar-Ar age dates of Kingston
et al. (2010), and Pb isotope signature of the Rackla pluton
suggest it is distinct from the well-known mid- to Late Creta-
ceous Tombstone-Tungsten magmatic belt intrusions.

The whole-rock Rackla pluton samples have 0150 values
of 11.2 and 11.7%o, which are comparable to Tombstone-
Tungsten magmatic belt values. Sulfur isotope values of dis-
seminated magmatic sphalerite and arsenopyrite within the
Rackla pluton range from 6.0 to 6.6%o0 and contrast with the
intrusions of the Tombstone plutonic suite, which typically
have negative 034S values (Marsh et al., 2003; Mair et al.,
2006a) due to their incorporation of biogenic sulfide from
the metasedimentary rocks of the Selwyn Basin (e.g., Boyle
et al., 1970). The positive 034S values of the Rackla pluton
may be due to the assimilation of units with high 034S val-
ues, such as locally occurring sulfate (M. Dumala, pers. com-
mun., 2010).

Numerous plutonic suites in the northern Cordillera,
including the Tombstone-Tungsten magmatic belt, have been
classified based on their age, spatial distribution, redox state,
peraluminosity, magnetic susceptibility, and associated metal-
logenic signature (Hart et al., 2004). Magnetite and ilmenite
series or oxidized and reduced classifications are based on
the work of Ishihara (1977) and subsequent development of
the concept (e.g., Ishihara et al., 2000; Ishihara, 2004). The
Tombstone-Tungsten magmatic belt intrusions generall
exhibit highly radiogenic strontium (0.710-0.730), high 0150
values (11-13), low magnetic susceptibility (<3 X 10-3 SI



THE TIGER DEPOSIT, CENTRAL YUKON, CANADA

439

Table 3. All 613C and 6150 Values for Analyzed Samples Including Sample ID, Mineralogy, and Paragenetic Stage

Sample 1D Phase Stage 013Cppp (%0)  015Ov.smow (%o) — Sample ID Phase Stage 013Cppp (%0)  0'8O0v.snow (%o)
08-07 61.45° Limestone  Host rock -3.8 18.3 08-07 199.33 Dol-1 Stage 1 -0.6 18.4
08-07 17.95 Limestone  Host rock -0.8 18.6 08-06 45.82 Dol-1 Stage 1 -5.2 19.6
10-73 275.50* Limestone  Host rock -2.8 19.1 09-51 74.52* Dol-1 Stage 1 -6.7 17.5
ER-13 Limestone  Host rock —0.6 16.2 09-67 51.30 Dol-1 Stage 1 7.1 17.8
08-07 17.95* Limestone  Host rock -1.1 16.9 09-59 110.30 Dol-1 Stage 1 -6.5 17.9
08-07 41.50* Limestone  Host rock -3.6 17.7 10-75176.65*  Dol-1 Stage 1 -7.8 16.3
08-07 18.73* Limestone  Host rock -14 18.3 10-73 219.50 Dol-1 Stage 1 -6.8 17.6
08-07 17.95 Limestone  Host rock -1.2 19.1 10-75 212.35 Dol-1 Stage 1 -72 17.7
ER-3 Limestone  Host rock -0.5 20.1 08-04 162.30 Dol-1 Stage 1 -7.0 17.8
ER-1 Limestone  Host rock 1.1 20.7 09-18 261.50* Dol-1 Stage 1 —6.4 17.8
08-07 9.22 Limestone  Host rock -0.8 20.9 10-77 121.60° Dol-1 Stage 1 -6.8 17.8
ER-9* Limestone  Host rock 0.7 22.1 08-07 194.93 Dol-1 Stage 1 -7.3 18.0
ER-7* Limestone  Host rock 3.2 22.3 08-04 122.36 Dol-1 Stage 1 -7.1 18.2
Scl10-05 245.5 RP-WR Int 11.2 09-66 67.05 Dol-1 Stage 1 -7.1 18.2
Sc10-05221.0°  RP-WR Int 11.6 10-89 257.00 Dol-1 Stage 1 6.2 19.3
Scl10-05212.00  RP-Mbl Int -6.5 12,9 08-07 227.64 Dol-2a Stage 2a -84 15.4
Sc10-05216.40  RP-Mbl Int -15 18.1 08-04 122.36 Dol-2a Stage 2a -8.1 16.2
Scl10-05 256.30  RP-Cal Int -1.7 -5.2 08-04 136.45 Dol-2a Stage 2a -7.1 175
Sc10-05 260.70* RP-Cal Int 4.2 17.0 10-75 212.35 Dol-2b Stage 2b -8.2 15.9
Scl10-05268.70  RP-Cal Int -1.4 20.4 09-66 55.70 Dol-2b Stage 2b -6.4 17.6
10-89 103.31* Mbl Host rock -3.8 13.4 10-89 104.10 Dol-2b Stage 2b -7.3 17.9
10-76 133.80* Mbl Host rock -3.0 15.7 10-75 176.65 Dol-2b Stage 2b -7.0 18.0
10-77 122.15 Mbl Host rock -0.6 20.1 10-73 199.90* Dol-2b Stage 2b -7.0 18.3
10-77 117.71 Mbl Host rock -1.4 20.2 08-07 212.89 Qz-3b Stage 3b n/a 16.9
08-05 159.35* Mbl Host rock 2.0 22.0 08-07 176.67 Qz-3b Stage 3b n/a 17
08-04 174.38 Mbl Host rock 1.4 22.9 08-04 136.45* Cal-4b Stage 4b -7.0 11.8
08-04 174-38 Mbl Host rock 1.3 23.1 08-05 77.30 Cal-4b Stage 4b -7.8 14.7
08-04 174.38* Mbl Host rock 1.2 23.1 08-06 38.60* Cal-4b Stage 4b -6.4 15.6
08-07 238.16 Lep Host rock 3.7 14.4 08-07 199.67 Cal-4b Stage 4b -6.6 15.7
10-73 408.00 Lep Host rock -3.9 14.6 08-04 113.96 Cal-4b Stage 4b 5.1 16.4
08-04 181.65 Lep Host rock -0.6 18.9 08-07 199.33* Cal-4b Stage 4b -6.6 16.4
10-87 109.60 Dol-1 Stage 1 -6.5 12,5 08-07 115.20 Cal-4b Stage 4b 4.4 14.8
09-66 55.70 Dol-1 Stage 1 -6.0 16.4 08-07 199.33 Cal-4b Stage 4b -6.7 15.5
08-07 172.74 Dol-1 Stage 1 -6.1 17.3 08-07 211.04 Cal-4b Stage 4b -6.9 15.8
08-04 136.45* Dol-1 Stage 1 -7.3 17.4 08-07 119.33 Cal-4b Stage 4b -6.7 16
08-07 227.64 Dol-1 Stage 1 -7.3 17.6 08-07 115.20 Cal-4b Stage 4b -7.1 16.3
08-04 145.59 Dol-1 Stage 1 -75 17.7 09-18 250.25* Cal-5 Stage 5 1.0 -1.3
08-07 199.67 Dol-1 Stage 1 -74 17.7 10-89 123.30 Cal-5 Stage 5 4.4 2.7
08-04 136.45 Dol-1 Stage 1 -7.1 17.8 10-89 123.30 Cal-5 Stage 5 -2.8 34
08-07 199.33* Dol-1 Stage 1 -3.3 17.8 10-99 475.00* Cal-5 Stage 5 2.7 4.0
08-07 175.46 Dol-1 Stage 1 74 18.1 09-18 256.74* Cal-5 Stage 5 -2.9 16.0
08-07 217.77 Dol-1 Stage 1 -7.2 18.3

Sample IDs with asterisks (*) correspond to samples that have also been analyzed for 87Sr/56Sx
Abbreviations: Cal = calcite, Dol = dolomite, Int = intrusion, Lep = leopard marble, Lst = limestone, Mbl = marble, Qz = quartz, RP = Rackla pluton, RP-cal

= Rackla pluton-hosted calcite vein, WR = whole rock

units), and low ferric/ferrous iron ratios (~0.2-0.3). However,
they also have a general northwest to southeast trend of rela-
tively oxidized to reduced, metaluminous to peraluminous,
younger to older, and gold-rich to more tungsten rich systems
(Hart et al., 2004). The Rackla pluton has high 6130 values
(~+11), low magnetic responses (Dumala, 2010, 2011), fer-
ric/ferrous ratios below 0.5 (Fig. 9), is highly peraluminous,
and has associated tungsten mineralization (Kingston et al.,
2010); thus, it closely resembles magma compositions of the
southeastern tungsten-rich/gold-poor Tungsten plutonic suite
(Hart et al.,, 2004). The very reduced nature of the Rackla
pluton is unusual when compared to other Tombstone-Tung-
sten magmatic belt intrusions to the southwest. However, the
platformal rocks north of the Dawson thrust vary considerably
from Selwyn Basin rocks to the south; thus, the nature of the
host rocks may have had a role in determining the reduced
nature of the Rackla pluton.

Three types of marble occur in the study area: one in the
Rackla pluton thermal aureole, one in the sheared Tiger fault,
and the third within the Tiger deposit. The Tiger deposit mar-
ble is localized along rheologic boundaries above and below
volcanic horizons and is rarely more than 4 m thick; therefore,
it is suggested to be a product of fracture-controlled, local
fluid-mediated metasomatism. Collectively, the marbles show
a broad positive correlation in 0'°C and 610 values (Fig. 12);
one end-member has isotopic compositions similar to some of
the least altered host limestones, while the other end-member
is closer to the most altered host limestone values. The Rackla
pluton aureole marble and leopard unit calcite have the low-
est 013C and 0'%0 values, with the former having values of
—6.5 and 12.9%o, respectively. The $7S1/%Sr values for the
Tiger deposit marble range from 0.70933 to 0.71626 and, like
in the limestones, the 87Sr/86Sr values deviate from Ordovician
to Silurian normal marine values and are correlated with more
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Table 4. All 934S Values for Tiger Deposit and Rackla Pluton Samples

Sample ID Phase Stage 034S (%o0) Sample ID Phase Stage O3S (%o0)
09-66 67.40 Apy-1 Stage 1 7.3 10-89 268.45 Py-2b Stage 2b 1.7
08-04 162.30 Apy-1 Stage 1 74 10-89 251.88 Py-2b Stage 2b 72
09-66 67.05 Apy-1 Stage 1 7.6 08-09 156.24 Py-2b Stage 2b 74
09-66 69.90 Apy-1 Stage 1 77 08-04 162.30 Py-2b Stage 2b 7.5
08-04 168.26 b Apy-1 Stage 1 7.8 08-04 156.24 Py-2b Stage 2b 7.7
08-07 227.64 Apy-1 Stage 1 7.9 08-07 227.47 Py-2b Stage 2b 7.8
08-04 163.64 a Apy-1 Stage 1 7.9 08-04 166.16 Py-2b Stage 2b 8.4
10-77 121.60 a Apy-1 Stage 1 7.9 08-07 216.74 Py-3a Stage 3a 3.4
09-67 51.30 Apy-1 Stage 1 8.0 09-18238.10 a Py-3a Stage 3a 3.5
10-75 132.90 Apy-1 Stage 1 8.0 10-75 201.0 Py-3a Stage 3a 3.5
08-05 102.80 Apy-1 Stage 1 8.0 10-87 266.90 Py-3a Stage 3a 3.6
08-04 168.26 a Apy-1 Stage 1 8.2 08-18 238.10 ¢ Py-3a Stage 3a 4.0
08-05 77.30 b Apy-1 Stage 1 8.3 09-18 238.10 b Py-3a Stage 3a 4.3
10-77 121.60 b Apy-1 Stage 1 8.3 09-18 232.00 Py-3a Stage 3a 4.3
10-77121.0 Apy-1 Stage 1 8.4 08-06 75.68 Py-3a Stage 3a 49
08-04 122.36 Apy-1 Stage 1 8.4 08-07 209.05 a Py-3a Stage 3a 5.1
08-04 163.64 b Apy-1 Stage 1 8.5 08-07 216.74 Py-3a Stage 3a 5.4
08-06 24.95 Apy-1 Stage 1 8.6 09-59 30.05 Py-3a Stage 3a 6.1
08-05 77.30 a Apy-1 Stage 1 8.6 08-07 209.05 b Py-3a Stage 3a 6.6
08-09 116.74 Apy-1 Stage 1 8.7 08-07 209.30 Py-3a Stage 3a 7.0
09-59 37.90 Apy-1 Stage 1 8.7 09-59 110.30 Py-3a Stage 3a 74
08-07 174.13 Apy-1 Stage 1 8.7 09-18 257.70 Py-3a Stage 3a 7.5
08-04 111.66 Apy-1 Stage 1 8.8 09-18 256.24 Py-3a Stage 3a 7.6
08-07 174.55 Apy-1 Stage 1 8.9 10-75 132.90 Py-3a Stage 3a 7.9
08-07 174.13 Apy-1 Stage 1 8.9 10-89 112.85 Py-3a Stage 3a 8.3
08-07 175.80 Apy-1 Stage 1 8.9 08-05 71.55 Py-3a Stage 3a 8.4
08-07 176.67 Apy-1 Stage 1 8.9 09-18 250.00 Py-3a Stage 3a 8.4
10-87 113.40 a Apy-1 Stage 1 8.9 09-51 74.52 Py-3a Stage 3a 8.5
10-87 113.40 b Apy-1 Stage 1 8.9 09-18 269.55 Py-3a Stage 3a 8.6
08-04 116.74 Apy-1 Stage 1 9.0 08-04 111.66 Py-3a Stage 3a 8.8
08-07 174.62 Apy-1 Stage 1 9.0 10-73 177.40 Py-3a Stage 3a 8.9
08-04 113.24 Apy-1 Stage 1 9.2 09-18 250.25 Py-3a Stage 3a 9.0
10-75 176.65 Py-2a Stage 2a 5.0 09-18 263.70 Py-3a Stage 3a 9.6
08-05 102.80 Py-2a Stage 2a 6.5 09-18 232.00 Bs-3c Stage 3c 3.4
08-07 199.67 Py-2a Stage 2a 6.6 10-89 247.20 Po-3c Stage 3¢ 3.5
09-66 5570 Py-2a Stage 2a 7.0 08-04 111.66 Bs-3¢ Stage 3¢ 4.5
09-67 12.40 Py-2a Stage 2a 7.2 10-87 268.10 a Po-3c Stage 3¢ 4.9
08-04 160.51 Py-2a Stage 2a 7.2 10-73 177.40 Po-3¢ Stage 3¢ 4.9
09-67 51.30 Py-2a Stage 2a 74 09-59 30.05 Po-3c Stage 3¢ 5.1
09-66 67.40 Py-2a Stage 2a 7.5 10-87 268.10 b Po-3¢ Stage 3¢ 5.9
09-66 69.90 Py-2a Stage 2a 7.6 08-06 38.60 Po-3c Stage 3¢ 6.2
08-07 199.33 Py-2a Stage 2a 7.8 08-05 71.55 Po-3¢ Stage 3¢ 8.6
08-07 214.30 Py-2a Stage 2a 7.8 09-18 256.24 Sp-4a Stage 4a -1.2
10-77 121.60 Py-2a Stage 2a 8.0 09-18 257.70 Sp-4a Stage 4a 4.1
10-87 109.60 Py-2a Stage 2a 8.0 09-18 250.0 Sp-4a Stage 4a 4.6
08-09 116.76 Py-2a Stage 2a 8.0 Sc10-05 268.70 a Sp-4a Stage 4a 5.1
09-66 67.05 Py-2a Stage 2a 8.1 Sc10-05 268.70 b Sp-4a Stage 4a 5.2
08-06 45.52 Py-2a Stage 2a 8.5 Sc10-05 268.70 a Apy Int 6.0
08-05 77.30 Py-2a Stage 2a 8.5 Sc10-05 268.70 b Apy Int 6.3
10-77 121.0 Py-2a Stage 2a 8.6 Sc10-05 268.70 a Py Int 6.4
10-87 113.40 Py-2a Stage 2a 8.8 Sc10-05 268.70 b Py Int 6.6

Abbreviations: Apy = arsenopyrite, Bs = bismuthinite, Po = pyrrhotite, Py = pyrite, Sp = sphalerite

negative 013C and 050 values (Fig. 14). Because the trend of
the isotopic composition of the aureole marble is almost cer-
tainly a product of intrusion-related metasomatism, it is likely
that the mimicking of isotopic trends present in the host lime-
stones and Tiger deposit marble is also a product of Rackla
pluton-related fluid interaction with the host rock.

Evolution of the magmatic hydrothermal system
in the Rackla pluton

The FIAs hosted in magmatic quartz appear to be primary,
but CL was not performed on this sample and, therefore, this

cannot be definitely confirmed. Microthermometric data are
limited for the Rackla pluton and, thus, only general com-
ments will made here. Inclusion types hosted in magmatic
quartz in the Rackla pluton include liquid water + carbonic
liquid, liquid water + carbonic liquid + solid halite, liquid
water + water vapor, liquid water + water vapor + solid halite,
and secondary liquid water + water vapor whereas primary
inclusions in crosscutting calcite veins only contain liquid
water + water vapor compositions. Although the absolute
timing of these inclusions remains unclear, the secondary
trails in the quartz and primary inclusions in the crosscutting
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Fig. 13. 03S values for Tiger deposit and Rackla pluton sulfides with
respect to paragenesis.

calcite veins have similar aqueous compositions, suggesting
there was an earlier phase of saline aqueous-carbonic fluid
(a higher-temperature event), followed by a later aqueous
(lower—temperature) event. No unequivocal unmixing assem-
blages were observed, although the earlier fluid event has
FIA compositional similarities to Tiger deposit dolomite 1,
dolomite 2a, and quartz 3b. The temperature of first ice melt-
ing (Trm) for the aqueous phase in all the inclusions ranges
between —33° and —22°C and may indicate the presence of
some divalent ions in addition to NaCl in the fluids (Crawford,
1981), which is also a characteristic of Tiger deposit fluids (see

Table 5. Strontium Isotope Data for Tiger Deposit and
Rackla Pluton Samples

Sample ID Type Stage Sr (ppm)  S7Sr/%6Sr +2 SE

ER-7 Lst Host rock 271.4 0.70858  0.00003
ER-9 Lst Host rock 295.4 0.70924  0.00002
08-07 18.73 Lst Host rock 51.28 0.71318  0.00004
08-07 17.95 Lst Host rock 53.14 0.71347  0.00002
08-07 61.45 Lst Host rock 49.11 0.71694  0.00002
10-73 275.50 Lst Host rock 69.68 0.72050  0.00002
08-07 41.50 Lst Host rock 23.86 0.72642  0.00004
Sc10-05 260.70  RP-Cal Int 3.343  0.72926  0.00014
08-04 174.38 Mbl Host rock 110.3 0.70933  0.00002
10-76 133.80 Mbl Host rock 408.9 0.71205  0.00004
10-89 103.31 Mbl Host rock 138.4 0.71626  0.00002
08-05 159.35 Mbl-Cal  Host rock 151.5 0.71104  0.00002
08-07 199.33 Dol-1 Stage 1 61.90 0.71834  0.00002
09-51 74.52 Dol-1 Stage 1 87.29 0.72039  0.00002
10-75 176.65 Dol-1 Stage 1 123.5 0.72182  0.00002
09-18 261.50 Dol-1 Stage 1 104.0 0.72185  0.00005
08-04 136.45 Dol-1 Stage 1 113.0 0.72349  0.00003
10-77 121.60 Dol-1 Stage 1 105.3 0.72439  0.00004
10-73 199.90 Dol-2a Stage 2a 133.9 0.72520  0.00002
08-06 38.60 Cal-4b Stage 4b 73.50 0.71890  0.00002
08-04 136.45 Cal-4b Stage 4b 75.69 0.71954  0.00003
08-07 199.33 Cal-4b Stage 4b 36.65 0.72821  0.00003
09-18 256.24 Cal-5 Stage 5 326.7 0.71701  0.00002
09-18 250.25 Cal-5 Stage 5 42.93 0.71837  0.00004
10-99 475.00 Cal-5 Stage 5 36.17 0.71889  0.00002

Abbreviations: Cal = calcite, Dol = dolomite, Int = intrusion, Lst = lime-
stone, Mbl = marble, RP-Cal = Rackla pluton-hosted calcite vein

441

below). Salinity data from FIAs have a broadly bimodal distri-
bution with halite-bearing inclusions ranging from 27 to 40 wt
% NaCl equiv with a mode at 30 wt % NaCl equiv. No clath-
rate was observed in the nonhalite-bearing aqueous-carbonic
inclusions, so the calculated salinity values are overestimated
(e.g., Diamond, 1994) but have salinities that are less than 17
wt % NaCl equiv. Total T range from 200° to 300°C for the
noncarbonic inclusions, including the trail-hosted liquid water
+ water vapor inclusions, while the carbonic inclusions have
higher Ty, from 300° to 420°C. Overall, the higher-tempera-
ture, COs-bearing inclusions predate the cooler, trail-hosted,
aqueous inclusions; thus, the cooler aqueous inclusions may
represent the ingress of meteoric fluids into the pluton during
the waning of the magmatic-hydrothermal system.

Meteoric fluid ingress is supported by isotopic and
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Fig. 14. A) 57Sr/%6Sr vs. 013C values of Tiger deposit host rocks, hydrother-
mal mineralization, and Rackla pluton vein calcite showing a general increase
in 87Sr/%6Sr and a decrease in 013C values relative to unaltered host rocks.
B) 57Sr/%6Sr data vs. 6180 values showing a slight increase in 57Sr/56Sr with a
decrease in 0130 values from unaltered host rocks.
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microthermometric data from the late calcite veins that cross-
cut the pluton. These veins contain primary aqueous fluid
inclusions with salinities of 16 wt % NaCl equiv and homog-
enization temperatures of 280°C and are comparable to the
trail-hosted secondary inclusions hosted in the Rackla pluton
quartz. Furthermore, one of the calcite vein samples has a
negative 0150 value (Fig. 12, Table 3), which requires a com-
ponent of meteoric water. Two other vein calcites have 613C
and 0180 values similar to those of the limestone host rocks. A
87Sr/%6Sr value of 0.72926, for the calcite vein with a negative
0180 value, is much higher than other limestone host rocks
and marbles. The elevated 87Sr/%6Sr values, variable 013C and
0130 values, and fluid inclusion homogenization tempera-
tures, therefore, suggest that these veins (and the secondary
inclusions in the magmatic quartz) are derived from mixed
magmatic-meteoric hydrothermal circulation or from mete-
oric water that variably equilibrated with an elevated $7Sr/%6Sr
Ieservoir.

Evolution of the Tiger deposit mineralization

Early gold-bearing mineralization within the Tiger deposit
occurs as lattice-bound, arsenopyrite-hosted gold, associ-
ated with abundant replacive dolomite and lesser pyrite. The
foliation-parallel growth of pyrite 2a, dolomite 2a, and arse-
nopyrite 2a postdates the first gold-bearing event, suggesting
that, at the property scale, the rocks have been deformed in a
ductile manner. Some samples of dolomite 1, 2a, and 2b are
twinned and may have undergone a minor amount of plastic
deformation. The mechanisms and degree of deformation in
these dolomites are beyond the scope of this study; however,
dolomite deformation can occur in a ductile manner at low
temperatures (~380°C) by accommodation through disloca-
tion glide and mechanical twinning (Turner et al., 1954; Davis
et al., 2008). Foliated mineral growth postdates dolomite 1
and arsenopyrite 1 mineralization and is not associated with
significant gold precipitation. The prestrain fluids pervasively
replaced the carbonate host rocks, with the highest gold grades
occurring along the rheologic boundaries on the margins of
the volcanic packages and the host carbonates, possibly due to
higher fluid flow rates or more reactive rocks in these locations.

The minerals associated with the first gold mineralizing
event, specifically dolomite 1, 2a, and 2b, have low §13C and
low 680 values compared to the host limestones and mar-
bles and occur as a tight cluster with a weak trend (Fig. 12).
Importantly, the gold-hosting dolomites do not occur directly
on the linear trend formed by altered host-rock values. Addi-
tionally, the 57Sr/%6Sr values for dolomite 1, dolomite 2a, and
calcite 4b have a narrow range (0.71701-0.72520) and show
generally higher 87Sr/%6Sr than the host limestones and mar-
bles. The data suggest that potentially two distinct fluid com-
positions contributed to the trends defined by the host rocks
and the dolomites. To test whether the isotopic trends present
in the limestones and hydrothermal minerals were formed by
the same fluid, a theoretical two-component $7Sr/%6Sr mix-
ing line (Faure and Mensing, 2005; Fig. 15) between an
unaltered limestone end-member and an end-member with
high 87S1/%6Sr is modeled. To obtain this isotopic trend, a high
87Sr/%6Sr isotopic end-member would be required to mix with
unaltered limestone 57Sr/%6Sr isotopic compositions. Such
high 57Sr/%6Sr values exist in Precambrian sedimentary rocks
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Fig. 15. Modeled mixing of a two-component system with end-members
represented by unaltered limestone (57Sr/%6Sr = 0.7086-0.7120, Sr = 400
ppm) and a hypothetical Proterozoic sedimentary source (7Sr/%Sr > 0.7600,
Sr = 2-100 ppm). Annotated numbering denotes the weight ratio degree of
mixing between the two end-members; for 0.9, 10% of the high $7Sr source
has mixed with 90% of the unaltered limestone source. The host rocks display
an isotopic trend different from that of the gold-hosting dolomites.

of southern Yukon and northern British Columbia (Driver et
al., 2000) and, although untested, Proterozoic sedimentary
rocks also occur adjacent to the Tiger deposit study area (Fig.
2) and therefore may contain high 57Sr/56Sr values. The major-
ity of marbles and Tiger deposit carbonates fall within the
modeled mixing zone, and only 10 to 30% mixing of the high
87S1/%6Sr isotopic signature is needed to produce the values
within the Tiger deposit carbonates and the altered host-rock
limestones and marbles (Fig. 15). However, two clear trends
occur within this modeled mixing zone as well. One is the neg-
ative hyperbolic slope defining the host rocks, and the second
is the positive linear slope defining the gold-hosting dolomites
and calcite 4b. Therefore, the isotopic signatures in the host
rock likely formed from a fluid distinct from the later gold-
bearing mineralizing phases. Coupled 6180 and 6'3C isotopic
depletions as presented in Figure 12 are well documented
within contact metamorphic carbonate aureoles and are
attributed to metasomatic fluid-rock isotopic exchange (Val-
ley, 1986; Baumgartner and Valley, 2001). Baumgartner and
Valley (2001) suggest that shifts from normal marine values
to igneous values with '3C and 6'%0 values of ~-7 and +7,
respectively, indicate large volumes of magmatic water fluid
flow, whereas 6150 shifts approaching 0%o indicate interac-
tion with meteoric waters. Because the two isotopic trends in
the Tiger data have minimum 0130 values of ~13%o and are
no lower than Rackla pluton whole-rock values of ~11%o, they
are likely a product of magmatic water interaction and not
meteoric water. Thus, an early, possibly lower temperature,
nonmineralizing fluid may have altered the host limestones/
dolostones and formed Tiger marble and Rackla pluton aure-
ole marble locally. A second distinct, higher-temperature,
gold-mineralizing fluid that formed the replacement dolomite
1, 2a, 2b, arsenopyrite 1, and calcite 4b spatially and isotopi-
cally overprinted the early paragenetic stage limestones and
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marbles. Both of these fluids are likely related to the Rackla
pluton or a related source at depth.

The stage 1 sulfide assemblage of arsenopyrite 1, pyrite
2a, and pyrite 2b has a narrow range of 03*S values centered
around 8%o. Only pyrite 3a/pyrite 3¢ has a bimodal sulfur iso-
tope distribution reflecting two stages of pyrite growth, which
were not resolved at the scale of the sampling. Pyrrhotite 3c,
bismuthinite 3¢, and sphalerite 4a have 034S values of 3.4 to
6.2%o, with one value of 8.6%o. These values later in the para-
genesis are lower than the earlier sulfides. A decrease in §34S
values later in the paragenesis cannot be due to cooling of
a single hydrothermal fluid because the 034S values should
increase with cooling (Rye and Ohmoto, 1974). More likely,
mixing of Rackla pluton primary 03§ values (~6%o) with
sedimentary sulfates (>10%o, Claypool et al., 1980; Cecile et
al., 1983) would produce d3S values of ~8%o as in the early
sulfides. Conversely, mixing with biogenic sediments (<0%o)
could produce the values of <6%o seen in the later sulfide
phases. Furthermore, the proximity of Selwyn Basin metased-
iments and local barite occurrences suggests that the local
country rocks contain variable sulfur isotope source composi-
tions, which may be reflected in the range of 334S values in the
Tiger deposit sulfides. These variable sulfur isotope composi-
tions may be due to complex fluid migration pathways and/or
more complex subsurface geology than presently known.

Lead isotopes in undifferentiated pyrite and pyrrhotite
within Tiger deposit mineralization were analyzed by Kings-
ton et al. (2010). The 207Pb/24Pb values range from 15.596
to 15.940 and the 206Pb/204Ph ratios from 19.105 to 21.046.
Although there is considerable scatter in their dataset, the
results indicate that the Pb isotope compositions of Tiger
deposit sulfides more closely resemble those of the Rackla
pluton than the Tombstone intrusions.

Detailed modeling of the fluid inclusion data could not be
carried out because of decrepitation during heating runs and
the lack of clathrate data from COs-bearing inclusions (Dia-
mond, 1994). Furthermore, there are presently no equations
of state that adequately describe COs-bearing halite-saturated
brines. Primary FIAs of carbonic liquid + liquid water and
liquid water + carbonic liquid + solid halite + solid opaque in
dolomite 1, dolomite 2b, and quartz 3b have bimodal salin-
ities of less than 16 wt % NaCl equiv and between 30 and
35wt % NaCl equiv, respectively. Decrepitation temperatures
in dolomite 1 and quartz 3b for these FIAs range between
230° and 440°C, and a small number of Ty for liquid water
+ carbonic liquid + solid halite + solid opaque inclusions are
recorded at 350° to 411°C. The vast majority of fluid inclu-
sions in dolomite 1, dolomite 2b, and quartz 3b are aqueous-
carbonic (carbonic liquid + liquid water) and are associated
with gold-bearing mineralization. However, the FIAs contain-
ing carbonic liquid + liquid water and liquid water + carbonic
liquid + solid halite + solid opaque are coeval and represent
varying degrees of fluid immiscibility. Rare liquid water +
carbonic liquid fluid inclusions occur coevally within immis-
cible FIAs of carbonic liquid + liquid water and liquid water
+ carbonic liquid + solid halite + solid opaque and resemble
a fluid of intermediate composition, which is possibly a mixed
fluid of the immiscible assemblage. Carbon dioxide is the
most common magmatic volatile after H2O and, due to its low
solubility in magmas, it will exsolve at deeper levels than H,O
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(Baker, 2002). Carbon dioxide readily enters the vapor phase
of immiscible aqueous fluids and its molar proportions can be
used as a rough proxy for depth of exsolution with the magma;
higher proportions of COs (50% or more) in the vapor phase
may correspond with pressures of ~3 kbar or depths of ~9 km
at 750°C, and minor COg in the vapor phase may correspond
with <1-kbar pressure or ~3-km depth (Lowenstern, 2001).
Carbon dioxide inclusions in dolomite 1, dolomite 2a, dolo-
mite 2b, and quartz 3b have high degrees of fill (~0.95) and
occur in the liquid state at ambient temperatures, indicating
a relatively deep level of exsolution and trapping of approxi-
mately 3- to 9-km depth. The fluid inclusion characteristics
and interpreted depths and temperatures of mineralization
are similar to mid- to deep-level IRGDs such as Fort Knox or
the Eagle gold deposit, yet they do not occur in the sheeted
veins (Baker, 2002).

Benning and Seward (1996) have shown gold can be trans-
ported in near-neutral pH, HsS-bearing fluids by bisulfide
complexing. Additionally, it has been suggested that gold,
arsenic, and sulfur partition into the vapor phase during fluid
immiscibility (Heinrich et al., 1999). It is possible, therefore,
that COs exsolution promoted metal (Au, As, S) partitioning
into the vapor phase as bisulfide compounds, which subse-
quently interacted with iron in the host volcanic rocks and
precipitated gold and arsenic within arsenopyrite 1. The invis-
ible nature of this gold implies the mineralizing fluid did not
reach gold saturation.

The second gold-bearing event (gold 3c¢) is distinct, as there
is no arsenopyrite or significant dolomite formed. Rather, gold
3c, bismuthinite 3¢, and pyrrhotite 3¢ occur in brittle frac-
tures of earlier sulfides and are associated with stage 4 base
metal mineralization. Since these mineral assemblages post-
date quartz 3b, there are no fluid inclusion data that directly
relate to them; however, it is clear that, from quartz 3b to
calcite 5, the temperature decreased from approximately
400° to 150°C. The temperature decrease at the end of the
paragenesis suggests that possible dilution and cooling of the
magmatic fluids by meteoric fluids may have resulted in the
base metals precipitating from solution. Because the second
gold-bearing event contains a distinct mineral assemblage
(gold 3¢, bismuthinite 3¢, and pyrrhotite 3c¢) in brittle frac-
tures within sulfide grains, it likely precipitated by a different
mechanism than the first gold-bearing event. Also, the nature
of the fracture-hosted gold indicates brittle deformation was
more pervasive in the second gold-bearing event, suggesting a
lower-pressure or -temperature environment. Therefore, this
second gold-bearing event may have resulted from destabili-
zation of bisulfide complexes in the COs-rich carbonic liquid
+ liquid water fluids through depressurizing, cooling, and/
or mixing with meteoric water. Depressurization could have
occurred through transient zones of dilatancy through epi-
sodic movement of the property-scale shear zone.

Meteoric input and collapse of the hydrothermal system

The 0'3C and 080 values for calcite 5 are similar to the iso-
topic values of the late calcite veins cutting the Rackla plu-
ton (Fig. 12); however, the 7Sr/56Sr values for this calcite are
lower than those of the Rackla pluton calcite veins. The low
0180 values in calcite 5 are diagnostic of a meteoric water
component, which overprints the mineralization and likely
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forms the late calcite veins in the Rackla pluton; however, the
lower 87Sr/%6Sr values in the calcite 5 veins may be due to less
water-rock interaction with the high 57Sr/56Sr reservoir due to
distance from the heat source.

Secondary fluid inclusion trails in sphalerite 4a associated
with calcite 5 may represent the calcite 5-forming fluid. These
fluids have salinities ranging from 3 to 8 wt % NaCl equiv, are
not COz bearing, and have lower homogenization tempera-
tures of 150° to 153°C and, thus, they are distinct from the
primary FIAs in the Tiger deposit. The lack of COg, low salin-
ity, relatively low homogenization temperatures, and low 0150
values suggest this fluid has a distinct meteoric component
that overprints Tiger deposit mineralization and may repre-
sent the collapse of the magmatic-hydrothermal system.

Genetic Model and Conclusions

The Tiger gold deposit occurs 7 km northeast of the Dawson
thrust as strata-bound carbonate-replacement gold mineral-
ization within the unmetamorphosed Mackenzie Platform.
The nature and style of mineralization, as well as geochemical
and age relationships, suggest that the Tiger gold deposit is
distally (3 km) related to the Rackla pluton. Early magmatic
fluids from the Rackla pluton or a related source at depth were
focused by local faults and circulated through the host sedi-
mentary rocks (Fig. 16a), resulting in the subsequent deposi-
tion of isotopically altered limestone/dolostones and marble.
Hotter and chemically distinct magmatic fluids later formed
dolomite, gold-bearing arsenopyrite, and pyrite (Fig. 16b) at
depths of ~3 to 9 km. These fluids were largely focused along
local rheologic boundaries and faults and caused increased
gold grades at lithological contacts. The early arsenopyrite-
hosted, gold-bearing event formed from a high-temperature
(~350°C), immiscible, COs-bearing fluid sourced from the
Rackla pluton, and precipitated due to possible reactions with
iron in the host rocks or during fluid unmixing. The second
gold-bearing event contains fracture-hosted free gold, bis-
muthinite, and pyrrhotite and may have formed from cooling
and mixing with a meteoric fluid, prompting mineralization.
A small amount of base metals and low-temperature calcite
veining occurs late in the paragenesis and documents the
influx of meteoric water and the collapse of the magmatic-
hydrothermal system (Fig. 16¢).

Strata-bound, fault-controlled hydrothermal mineralization
of the Tiger deposit represents a distal expression of Paleocene
magmatic activity in central Yukon not commonly observed in
IRGDs. The occurrence of the Tiger deposit, in addition to
the recently discovered Carlin-style Yukon gold (~74-43 Ma;
Tucker, 2015), indicates that other significant Paleocene-aged
gold resources may occur regionally adjacent to the Dawson
thrust. Exploration, therefore, should not be restricted to the
well-known 90 to 100 Ma Tombstone-Tungsten magmatic
belt or spatially to the Selwyn Basin. Additionally, the Rackla
pluton has ages, composition, and spatial proximity similar to
the poorly studied McQuesten suite intrusions, indicating a
potential genetic link and a neglected prospective target for
gold mineralization.
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