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Abstract

Abstract

The Coffee Project comprises numerous gold occurrences, including the structurally-controlled
gold-only Coffee deposit, which is hosted in poly-deformed Paleozoic basement rocks of the
Yukon-Tanana terrane and Mesozoic plutons situated in the northern Canadian Cordillera,
west-central Yukon. The deposit has been interpreted as having characteristics of numerous
deposit types over the project’s history including epithermal, reduced intrusion-related, Carlin-
type, and orogenic gold, as well as combinations of deposit types. Recent mapping efforts

and new geochronology highlight a previously unknown secondary phase of the Permian
Sulphur Creek suite and led to the relocation of the Coffee Creek fault which is interpreted

as a primary controlling structure of the Coffee deposit. A new structural analysis builds on
previous depth estimates and suggests that the deposit formed at a relatively shallow depth
of 1-3 km and together with the new map has outlined the structural history of the deposit in
greater detail. New dike geochemistry suggests some mineralized Coffee dikes may be related
to the Carmacks group volcanics or Prospector Mountain suite intrusives, which implies a

Late Cretaceous age of formation. Field relationships and timing of regional faulting together
corroborate a minimum age of formation of ~57 Ma. Available multi-element geochemistry
highlights a subtle Au-As-Sb + Ag-Pb-Te-W-Zn-K metal association that suggests a possible
magmatic component to the mineralizing fluids at Coffee. Newly drilled shallow mafic
intrusions adjacent to the Coffee Creek pluton serve as a potential source and may be coeval
with movement on the Coffee Creek and Big Creek fault systems.

Plain language summary

The Coffee Project in west-central Yukon includes several gold occurrences, the most
significant being the Coffee deposit—a gold system hosted in faults and fractures that cut
across metamorphic and igneous rocks ranging from approximately 400 to 67 million years
old. This deposit does not fit neatly into commonly used classification schemes. Recent field
work has led to a new geological map with updated faults and two new major rock units that
were not observed before. Detailed analysis of the main gold-hosting faults at the Coffee
deposit suggests the deposit was formed even shallower in the crust than previously thought
(within ~1-3 km from surface). New work on gold-bearing igneous dikes highlights similarities
to rocks in the Carmacks area that are known to be approximately 72—-67 million years old.
This means the gold may be as young as the Carmacks rocks, which is up to 29 million years
younger than previously thought. The gold at this deposit is well known to be associated with
arsenic and antimony, and recent work demonstrates that a subtle relationship with silver, lead,
tellurium, tungsten, zinc, and potassium is more common than previously thought. The new
metal associations, shallow depth, and young age all suggest that the deposit may be at least
partly related to the unexposed igneous intrusions near the deposit that were found by recent
drilling.
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Geology and bedrock mapping updates at the Coffee Project gold deposit

Introduction

This report accompanies the updated Coffee Project geology map: Plate 1 in the Yukon
Geological Survey (YGS) Open File 2025-5 (Kitchen et al., 2025).

The Coffee Project is located in the Dawson Range of western-central Yukon, Canada,
approximately 130 km south of Dawson City (Fig. 1). The property lies within the Traditional
Territories of the Tr'ondék Hwéch'in and Selkirk First Nation, and the asserted traditional
territory of the White River First Nation. The Coffee Project comprises the Coffee gold deposit
(or ‘Coffee’) as well as numerous other gold mineral occurrences within the current Coffee
property (defined by the Coffee Project claim block; Plate 1).

The earliest known bedrock mapping in the area was done in 1916 by D.D. Cairnes of the
Geological Survey of Canada (GSC), as part of the Klotassin river map sheet, and to a lesser
extent as part of the larger southwestern Yukon map sheet dated 1917 (Cairnes, 1917,
Cairnes et al.,, 1917; Cairnes et al,, 1918). The area was mapped again from 1970 to 1972

by Tempelman-Kluit (1973a, 1973b) as part of the Snag map sheet. Recent maps are based
primarily on the Stevenson Ridge map sheets compiled by Ryan et al. (2013a, 2013b). Local
refinements to Ryan et al. (2013a, 2013b) were completed on the property by Bartlett, (2016),
Bartlett et al. (2016) and MacWilliam (2018). The current regional YGS map in the area is
primarily based on Ryan et al. (2013a, 2013b), with additions from Sanchez et al. (2014). The
accompanying updated geology map (Plate 1; Open File 2025-5) builds on and refines contacts
and faults within the Coffee property and includes some minor edits to the current YGS map
outside the property boundary.

Coffee is a structurally-controlled Au-only deposit hosted within Paleozoic metamorphic

rocks and mid-Cretaceous granite of the Yukon-Tanana terrane (YTT; Fig. 1), and four mid- to
(inferred) Late Cretaceous dike sets. For the purposes of this paper, the ‘mid-’ Cretaceous refers
to ~115-90 Ma. The global gold resource at Coffee is 56 Mt at 1.22 g/t Au totalling 2.37 Moz
Au (Newmont, 2023). Several authors have conducted work on the Coffee deposit including
Wainwright et al. (2011), Cruikshank (2011), MacKenzie et al. (2013, 2014), Buitenhuis (2014),
Boyce (2014), Buitenhuis et al. (2015), Bartlett et al. (2016), Bartlett (2016), Lee (2017) and
MacWilliam (2018). These authors studied and described the fundamentals of the deposit,
some of which are outlined and expanded upon in this study. The current consensus is that
Coffee is an epizonal orogenic gold deposit emplaced at approximately 5 km depth at ~96 Ma
(MacWilliam, 2018). This report summarizes 2022-2023 bedrock mapping updates, as well as
new geochronology, geochemical analysis, and structural analysis. Based on these studies, a
revised interpretation of the deposit is discussed, suggesting that the deposit instead formed
related to Late Cretaceous (~72-67 Ma) intrusions at depths of only ~1-3 km.

Exploration history

Early exploration work in the vicinity of Coffee commenced in the 1960s and 1970s following
the discovery of the Casino copper-gold porphyry and continued into 1986 when the
Geological Survey of Canada conducted regional-scale stream sediment sampling. Results
from this survey did not produce any anomalous gold values from samples collected in the
tributaries draining the main deposit, but elevated arsenic and antimony were noted. In 1999,
Deltango Gold Ltd. conducted silt and soil geochemical sampling programs. Prospector
International Resources Inc. also conducted silt and soil geochemical sampling programs in
1999 and 2000 and successfully delineated a Au-in-soil anomaly approximately 400 by 900 m
on the eastern margin of Supremo (Jaworski and Meyer, 2000; Jaworski and Vanwermeskerken,
2001). No follow-up work was conducted by Deltango Gold Ltd. or Prospector International
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Introduction

Resources Inc. In 2006, Shawn Ryan staked the recently lapsed claims and conducted grid and
ridge-top soil sampling utilizing Yukon Mineral Exploration Program (YMEP) grants issued by
the Government of Yukon, outlining an extensive Au-in-soil anomaly (Ryan, 2007, 2008).
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Figure 1. Terrane map of Yukon (Yukon Geological Survey, 2023c). The red star indicates the location of
the Coffee Project.

In 2009, Kaminak Gold Corporation entered into an option agreement with Shawn Ryan

to acquire the Coffee Project. After the acquisition, the claim package was expanded and
exploration continued with surface trenching and soil sampling over the initial Au-in-soil
anomaly in the main deposit area (Doerksen et al., 2016). The first diamond drilling in 2010 led
to the discovery of the Supremo, Latte, Double-Double, Kona and Americano zones (Plate 1;
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Geology and bedrock mapping updates at the Coffee Project gold deposit

Doerksen et al,, 2016). Infill and exploration drilling continued from 2010 to 2012, along with
initial metallurgical testing, leading to the first mineral resource estimate in 2013 (Chartier et
al,, 2013). Infill drilling and metallurgical testing continued to 2014, producing a Preliminary
Economic Assessment (PEA), followed by a Feasibility Study in 2015 (Doerksen et al., 2016).
Kaminak Gold Corporation was purchased in 2016 by Goldcorp Inc. who continued infill drilling
into 2019. Since the acquisition of Goldcorp Kaminak Ltd. by Newmont Corporation in 2019,
exploration, infill, and geotechnical drilling has continued up to the end of 2023.

Exploration work done on the project includes: property and deposit-scale mapping,
geochemical soil and silt sampling, bulk leach-extractable gold (BLEG) and heavy mineral
stream sediment sampling, biochemical sampling, ground and airborne geophysical surveys
(VLF-EM, VTEM, ELF-EM, HLEM, Ohm Mapper, GPR, H-V and MASW seismic, magnetics,
IP resistivity, gravity, and borehole EM), airborne radiometrics, trenching, reverse circulation
drilling (365 112 m), rotary air blast drilling (2197 m), sonic drilling (156 m), and diamond
drilling (242 242 m) which includes drilling for geotechnical purposes (3010 m).

Regional geology

The Yukon-Tanana terrane is an allochthonous pericratonic terrane which has a protracted
history of rifting, magmatism, and metamorphism spanning from the Late Devonian into

the Mesozoic (Figs. 1 and 2; Colpron et al., 2006). Numerous orogenic and magmatic-
hydrothermal mineral deposits occur throughout the YTT as a result of orogenesis and wide-
spread magmatism in the Mesozoic. These events range from Late Triassic magmatism that
produced Cu-Au mineralization such as Minto and Carmacks Copper (Kovacs et al., 2020), to
Late Cretaceous porphyry systems such as Casino and Mount Freegold (Fig. 2; Allan et al,,
2013). Orogenic deposits also occur over two distinct intervals: between 163 and 155 Ma
(e.g., Golden Saddle; Bailey, 2013); and the mid-Cretaceous at 96 to 92 Ma, such as the
Boulevard and Longline occurrences (Fig. 2; Joyce, 2002; Allan et al., 2013; McKenzie et al.,
2013).

The Dawson Range is a west-northwest-trending topographic plateau in the YTT that
remained unglaciated during the last ice age. In the Dawson Range the metamorphic

rocks of the YTT consist of psammitic to semi-pelitic schists of the Snowcap assemblage,
orthogneiss of the Sulphur Creek and Simpson Range suites, felsic to mafic metavolcanic
and metasedimentary rocks of the Finlayson assemblage, micaceous schist of the Klondike
assemblage, and undifferentiated ultramafic rocks (Plate 1; Ryan et al., 2013a, 2013b;
MacWilliam, 2018). The metamorphic units are intruded by granite of the mid-Cretaceous
Dawson Range batholith (DRB) and the Coffee Creek pluton (CCP), both of which are part of
the Whitehorse plutonic suite (Ryan et al., 2013a, 2013b).

Regional structures

Early-stage deformation in the Dawson Range is recorded by Late Triassic to Early

Jurassic metamorphic foliation fabrics and thrust imbrication in the Snowcap and Klondike
assemblages, as well as northeast-verging folds and associated crenulation fabrics (Allan et
al,, 2013; Colpron et al., 2022). This deformation is also recorded in the Permian Sulphur Creek
suite, which is locally intercalated with the Snowcap assemblage.

The earliest stages of deformation are cut by faults of various orientations. North of the
Coffee property the Yukon River thrust fault juxtaposes Late Devonian to Early Mississippian
meta-igneous rocks of the Simpson Range suite on top of the pre-Late Devonian Snowcap
assemblage (Plate 1; Ryan et al., 2013a, 2013b). The Yukon River thrust is broadly east-west

4 YGS Open File 2025-6



Introduction

oriented and occurs roughly parallel to the Moose Creek fault, located south of the CCP

(Fig. 2). The Moose Creek fault is interpreted as a major bounding structure between YTT
rocks to the northeast and North American basement rocks to the southeast (Fig. 2). Large
northeast-trending faults are identified in regional-scale maps, such as the Dip Creek fault
(Fig. 2; Ryan et al., 2013a), and are interpreted as oblique-sinistral faults broadly coeval with
Late Cretaceous magmatism (Allan et al., 2013). The Dawson Range is also affected by a
network of broadly northwest-trending faults (Fig. 2), the most significant of which is the

Big Creek fault (BCF) which runs for more than 150 km from the Mount Freegold area in the
southeast past the Yukon River thrust in the northwest (Fig. 2). The Coffee Creek fault (CCF)
intersects the BCF system to the east of Coffee property and has been interpreted to be cut
by and perhaps dextrally offset by the BCF based on lineation interpretation of aeromagnetic
data (MacWilliam, 2018; Yukon Geological Survey, 2023a; M. Colpron, pers. comm., 2024).
The CCF has been interpreted as the primary controlling structure for the Coffee deposit
(e.g., MacWilliam, 2018) with recent mapping updating the location and nature of the deposit-
scale faults (see Discussion). Lastly, multiple north to northwest-trending faults are observed
(Fig. 2); the dextral slip fault crosscutting the Moose Creek fault, the normal fault separating
the DRB from Paleozoic metamorphic rocks southeast of Casino, and the normal fault
dissecting the Prospector Mountain suite (Plate 1; Fig. 2).
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Figure 2. Overview geology map of the Dawson Range. Metamorphic and sedimentary rocks have
been simplified into their respective terranes, with intrusive and extrusive igneous rocks overlain. Faults
displayed are from this study and Yukon Geological Survey (2023a). Mineral occurrences are from
MINFILE (Yukon Geological Survey, 2023a).

YGS Open Flle 2025-6 5



Geology and bedrock mapping updates at the Coffee Project gold deposit

Methods

From 2020 to 2023, several studies were undertaken to improve the geological understanding
of the Coffee deposit. These projects included field and desktop mapping, relogging of drill
core from the Sugar prospect (Fig. 2), U-Pb geochronology, geochemical analysis of late
intrusive phases and atypical gold mineralization, and structural analysis and reinterpretation
of the main ore-controlling faults. Together these studies have further elucidated the
geological and structural setting of the Coffee deposit during formation.

Bedrock mapping

Updates to the Coffee property bedrock geology map were conducted using field mapping
and a variety of desktop datasets including light detection and ranging (lidar), radiometric
imagery, ground and airborne magnetics, and soil geochemistry. Many of the bedrock units on
the property can be difficult to map due to the limited extent of bedrock exposures, therefore
the use of additional datasets is necessary to create an accurate and reliable geological

map. Desktop studies were conducted prior to each field season to identify map features in
geochemical and remote sensing datasets that would be field-checked.

Bedrock mapping in the field consisted of numerous traverses over the 2022 and 2023

field seasons across the property (Plate 1). This work focused on investigating prominent
topographic lineaments, refining contacts between the Snowcap assemblage, Sulphur

Creek suite, and mid-Cretaceous granites across the property, and sample collection for
geochronology (Fig. 3). Bedrock mapping was expanded beyond the traverse locations using
several remote sensing datasets. K-Th-U radiometric imagery shows clear contrast between
many bedrock units and was used extensively to map contacts and interpret faults beyond
the limits of field mapping (Plate 1). Similarly, the property-wide lidar dataset provides high-
resolution surface information that allowed for tracing bedding and faults away from field
mapping locations. Geophysical imagery of ground and airborne magnetics was another
means used to confirm plutonic-orthogneiss contacts from surrounding metasedimentary and
metavolcanic rock packages. Soil geochemical data was interpreted using principal component
analysis (PCA) and factor analysis studies to find patterns of elemental associations across
the property. These methodologies were completed using IMDEX ioGAS (PCA) and TIBCO
Statistica (factor analysis) software and the resulting data was reviewed in ESRI ArcGIS Pro to
compare signatures of known bedrock units.

Geochronology

A targeted geochronology program aimed to understand the nature of the newly discovered
Upper Sulphur Creek unit found to the north of the main deposit area during 2022 mapping

(Plate 1). Additionally the geochronology program aimed to obtain tighter constraints on the
timing of mineralization by dating mineralized dikes that crosscut the well-constrained CCP

and could therefore provide a more precise maximum age of mineralization.

Zircon U-Pb dating was conducted at the Isotope Geology Laboratory at Boise State University.
Dates were obtained by laser ablation inductively coupled plasma mass spectrometry (LA-ICP-
MS) following the methods outlined in Appendix A. Zircon geochronology tables are found in
Appendix B.

Apatite U-Pb dating was conducted at the Fipke Laboratory for Trace Element Research
(FILTER) at the University of British Columbia - Okanagan. Dates were obtained by LA-ICP-
MS following the methods outlined in Silerova et al. (2023). Apatite geochronology tables are
found in Appendix C.
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displayed as red stars. The black box delineates the extents of Figure 4.

Geochemistry

Whole-rock geochemistry was used to compare dikes occurring at Coffee to dikes occurring
elsewhere in the YTT. Twenty-one select fresh dike samples from Coffee were compared to
a dataset of mid-Cretaceous Mount Nansen group rocks (n = 17; Klocking et al,, 2016), and
also a dataset of Late Cretaceous Carmacks group volcanics (n = 18; Johnston et al., 1996).
Geochemistry tables are found in Appendix D.

Additionally, four-acid digestion inductively coupled plasma mass spectrometry (ICP-
MS) 61-element geochemistry was adopted at the Coffee Project in 2021. This was used
to investigate alteration and metal associations in hole 23-MAC-DD055 where atypical
mineralization styles are observed.

Structural analysis

Using a 3D structural model of the Coffee deposit breccia corridors, a structural analysis was
undertaken to reconcile the geometry of the mineralized fault zones with regional kinematic

constraints and further assess the proposed depth of mineralization. This structural analysis

was completed using MohrPlotter and Stereonet software (Allmendinger, 2023), the Coffee

deposit 3D breccia model (Fig. 4), and rock mass characterization data.
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Figure 4. Overview of the main Coffee deposits. Mineralized fault-fracture networks represented in pink,
with deposit and inventory zones/subzones labelled. Dike geochemistry sampling locations shown as
coloured squares. See Figure 3 or Plate 1 for lithology legend.

Property geology

Twenty-two map units occur on the Coffee property (Plate 1; Fig. 3). The pre-Late Devonian
meta-sedimentary rocks of the Snowcap assemblage are structurally overlying Late Permian
meta-granitoid rocks of the Klondike assemblage, with the contact presumed to be a
transposed intrusive contact (Plate 1; MacWilliam, 2018). Amphibolite and metabasalt occur
at the base of the Snowcap assemblage, and undifferentiated ultramafic units occur as lenses
throughout the assemblage (MacWilliam, 2018). Finlayson assemblage rocks are observed
near the southern end of the property and stratigraphically overlie Snowcap assemblage
psammite. The undeformed CCP intrudes the Paleozoic metamorphic assemblage, as do a
series of Cretaceous mafic to felsic dikes (Fig. 4).

Pre-Late Devonian Snowcap assemblage

Semi-pelitic schist, marble and psammite (PDSs and PDSp)

The Snowcap assemblage is divided into two property-scale units that are readily identified in
outcrop mapping, soil lithogeochemistry and radiometrics. The dominant unit is a dark blue-
grey to black, fine to medium-grained, strongly foliated muscovite-biotite schist with varying
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abundances of millimetre-scale quartz and feldspar augen (Fig. 5a,b). The augen are typically
foliaform, surrounded by aligned mica grains forming a penetrative metamorphic fabric
(MacWilliam, 2018). Parallel with the penetrative foliation are intercalated lenses of pale pink
to white marble and local, thin (1-50 cm) quartzite. Diopside, epidote, and magnetite occur
locally within the schist, commonly proximal to lenses of marble and the main CCP (ibid.).

The second subunit of the Snowcap assemblage consists of dark blue-grey to black fine-
grained, weakly foliated, compositionally banded psammite and minor pelite with local
hornfels proximal to the CCP (Fig. 6).

Amphibolite and metabasalt (PDmb)

Towards the structural base of the Snowcap schist package there are discrete and
discontinuous lenses of dark blue-grey to green-grey fine to medium-grained, variably foliated
amphibolite. These lenses are dominated by hornblende, biotite, and lesser quartz and feldspar
(Fig. 5c). Chloritization of mafic minerals is common and epidote locally replaces hornblende
(MacWilliam, 2018).

Metabasalt is also observed within the Snowcap schist as massive to banded lenses of striped
to mottled dark green-grey to white fine to coarse-grained augite, biotite, chlorite, epidote

and albite (Fig. 5d). Penetrative foliation is observed throughout and is defined by distinct
compositional layering comprising strained albite, augite-biotite and chlorite bands (ibid.).
Three-dimensional modelling of drillhole data and analysis of soil geochemistry data indicates
that there are two major bands of this unit within the Snowcap package, with other minor
lenses occurring near the Latte and Double-Double zones (Plate 1).

Paleozoic ultramafic rocks

Throughout the Snowcap assemblage are discontinuous bodies up to 5 m wide of light grey
and light to dark green-grey fine-grained talc schist, listwanite, serpentinite, and variably
carbonate, magnesite, fuchsite, and epidote-altered rock (Fig. 5e; MacWilliam, 2018).
Observed contacts between ultramafic rocks and surrounding schists are commonly sharp

and typically crosscut the regional foliation at low angles. Lenses commonly display a strong
to intense ductile shear fabric with locally observed recumbent folding. Intense and pervasive
carbonatization and serpentinization completely destroy the primary mineralogy and texture of
these rocks (ibid.).

Devonian to Mississippian Finlayson assemblage (DmFv)

The Finlayson assemblage consists of moderate to strongly foliated dark green-grey
amphibolite with fine-grained hornblende-biotite and trace garnet. Foliation within this unit is
subvertical and foliation displays parasitic folding. These rocks are not observed in drill core
and are not present in the main deposit area.

Late Permian Klondike assemblage

Sulphur Creek suite - Supremo pluton (PqS)

The K-feldspar augen-bearing orthogneiss of the Sulphur Creek suite (PqS; Plate 1; Fig. 5f),
is pink-grey, medium to coarse-grained, and interlayered on a centimetre to metre-scale with
medium blue-grey fine to medium-grained biotite-muscovite-feldspar-quartz schist (PqSm;
Plate 1; MacWilliam, 2018). There is a main central panel of the augen orthogneiss, herein
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called the Supremo pluton, and a structurally higher intrusion of the orthogneiss referred to
here as ‘Upper Sulphur Creek’ (PqSu; Plate 1; Figs. 3 and 4).

Orthogneiss of the Supremo pluton is quartz-rich with 5 to 10 mm orthoclase augen, narrow
bands of muscovite, and is locally affected by biotite and feldspar-destructive silicification and
sericitization (MacWilliam, 2018). Red-pink hematite staining and disseminated brassy cubic
pyrite occur throughout the unit (Fig. 5f). A penetrative planar fabric (S-tectonite) is present
throughout most of the Sulphur Creek orthogneiss, defined by the alignment of mica grains
and plastically deformed quartz + feldspar. Augen in the orthogneiss are typically symmetrical
and are commonly observed to be replaced by quartz. The micaceous schist intercalations

are compositionally very similar to the orthogneiss but contain less modal quartz and greater
biotite (ibid.). The orthogneiss is also interlayered with narrow dark green orthoclase-
porphyritic chlorite-epidote-quartz metagabbro dikes. These dikes intruded the orthogneiss
unit prior to regional metamorphism and subsequent foliation (i.e., pre-Jurassic) and the
contacts are parallel to foliation. A sample of the main unit of orthogneiss has a U-Pb zircon
crystallization age of 263.7 + 2.7 Ma (ibid.).
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Figure 5. Representative sample photographs of lithologies observed on the Coffee property (adapted
from MacWilliam, 2018).
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b
Figure 6. Representative hand sample photograph of the upper psammitic band of the Snowcap
assemblage.

Upper Sulphur Creek (PqSu)

The previously unknown texturally distinct upper subunit of the Sulphur Creek suite was first
mapped in 2022 and was not immediately recognized as being part of the Sulphur Creek
suite. Local textural similarities and U-Pb dating in this study led to this conclusion (see
Geochronology results ). This unit is separated from the main Supremo pluton orthogneiss
unit by a panel of Snowcap assemblage and is observed on the northern limb of the Supremo
antiform as well as truncating against the CCP on the southern limb of the antiform (Fig. 4).
The subunit is mineralogically identical to the orthogneiss, however in addition to the typical
S-tectonite textures it locally exhibits both an undeformed phaneritic texture and distinctive
lineation fabric (L-tectonite) defined by elongated and plastically deformed feldspars (Fig. 7).
All three textures are observed intermittently along strike of the unit.

Klondike Schist (PKf and PKs)

Regionally, the Klondike Schist is mapped as a quartz-muscovite-chlorite schist (Yukon
Geological Survey, 2023a). A single package of Klondike Schist overlies the mapped Finlayson
assemblage in the southern portion of the Coffee property. Xenoliths of Klondike Schist are
also observed within the CCP (Plate 1; Bartlett et al., 2016). These xenoliths are hundreds of
metres wide and have strongly chlorite-altered contacts. These rocks are not observed in drill
core and are rarely observed in outcrop on the Coffee property.

YGS Open Flle 2025-6 n



Geology and bedrock mapping updates at the Coffee Project gold deposit

Figure 7. Representative hand sample photographs of the Upper Sulphur Creek unit with lineated texture
(L-tectonite). a) (Face A) — view of L-tectonite hand sample looking down the elongated axis, with no
observable deformation of crystals. b) the same hand sample rotated ~45° displaying Face A and Face

B. c) (Face B) — the same hand sample fully rotated, looking perpendicular to the elongated crystal axis,
demonstrating clear elongation of crystals.

Mid to Late Cretaceous plutonic rocks

Coffee Creek pluton (mKfw, mKdwa, mKdwb, mKdwc, mKqgw , mKqgwa, mKqwb,
mKqwc)

The mid-Cretaceous CCP is a composite pluton that intrudes the metamorphic rock package
south of the Supremo antiform and forms a west-trending ridge south of the deposit where
resistive outcrops and tors of granite are exposed (Fig. 3). This unit connects to the DRB
southeast of the Coffee property near the Casino deposit and extends to the western edge of
the Coffee property boundary (Figs. 2 and 3).

East of the Coffee Creek drainage there are five phases of mid-Cretaceous intrusions ranging
from gabbro to monzogranite (Fig. 4). Dated units in this area pre-date the western portion

of the CCP slightly with U-Pb zircon crystallization ages ranging from 110.9 to 104 Ma

(Yukon Geological Survey, 2023b) which are closer in age to the DRB. Field mapping, drill

core sampling and thin section analysis have allowed for mineralogical and geochemical
differentiation of these intrusions, and their map pattern was extrapolated from this data

using soil geochemistry, radiometrics and airborne magnetic datasets, building on mapping
completed by Bartlett et al. (2016). The easternmost unit of the CCP is biotite-hornblende
granodiorite which is the dominant lithology of the greater DRB (mKfw; Plate 1). The dominant
intrusive phase in this section of the CCP on the Coffee property is a distinctive K-feldspar
porphyritic hornblende-biotite granodiorite with minor quartz monzonite (mKfw; Plate 1). This
unit hosts younger intrusive phases of biotite-hornblende quartz monzonite, biotite-hornblende
quartz diorite to gabbro, and hornblende-biotite monzogranite (mKgwa, mKgwb, mKgwc;

Plate 1). Large 10 to 100 m wide xenoliths of chlorite schist are hosted within the porphyritic
granite and monzogranite intrusions (Plate 1). These xenoliths are interpreted as Klondike
Schist (Bartlett et al., 2016). All plutonic rocks in this area of the property are crosscut by a
series of biotite-hornblende, plagioclase-porphyritic diorite stocks and dikes as well as a poorly
constrained series of basalt, andesite and pegmatite dikes.

West of the Coffee Creek drainage the CCP yielded dates ranging from ~103 to ~97 Ma
(McKenzie et al., 2013; Buitenhuis, 2014; MacWilliam, 2018). Three phases are recognized
within the CCP west of the Coffee Creek drainage; biotite granite (mKqw; Plate 1; Fig. 5g),
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hornblende quartz monzonite (mKgwa; Plate 1; Fig. 5h), and an undifferentiated granite phase
mapped primarily by remote sensing techniques (mKgwhb; Plate 1). These three younger
western phases of the CCP are collectively referred to as the Coffee Creek granite. All three
phases are pink to pink-grey medium to coarse-grained, equigranular, and locally garnet

and tourmaline-bearing. The biotite granite consists of quartz, alkali feldspar, plagioclase

and biotite. The hornblende quartz monzonite has comparatively less modal quartz, equal
proportions of alkali feldspar and plagioclase, and minor hornblende and biotite (Fig. 5g,h;
MacWilliam, 2018). The undifferentiated granite phase is described from limited ground-
truthing as medium to coarse-grained garnet + biotite granite with smoky quartz.

Cretaceous intrusions

Five distinct phases of Cretaceous dikes and plugs intrude the metamorphic units; three of
which also intrude the CCP (Fig. 4). Geochemically they are grouped as microgranite, diorite to
granodiorite, and monzogabbro to gabbroic diorite (Fig. 5i,j,k,l; MacWilliam, 2018). Two phases
of diorite dikes are observed: a porphyritic phase (Fig. 5j) and an aphanitic phase (Fig. 5k). All
dikes are steeply dipping and crosscut the regional metamorphic foliation, striking east, north
to northeast, and northwest (Fig. 4).

Microgranite (mKgwd)

The microgranite unit consists of white to beige altered feldspar and quartz phenocrysts in a
cryptocrystalline quartz groundmass (Fig. 5i; MacWilliam, 2018). This unit is only observed at
a few locations on the property, crosscutting the Sulphur Creek orthogneiss with an inferred
northwest trend. This unit yielded a U-Pb zircon date of 115.6 + 1.5 Ma (Table 1; ibid.),
predating the CCP. The microgranite dikes are not mineralized due to unfavourable mineralogy.

Table 1. Existing isotopic age constraints on igneous samples from the Coffee deposit area prior to this
study. *Unnamed samples quoted in Buitenhuis (2014) from unpublished data of Wainwright et al.
(2010). The ‘Cof’ suite is used to denote samples occurring on the Coffee property with no exact regional
correlative suite.

Preferred Error

Sample ID  Easting Northing Lithology Source Suite Mineral Technique age (Ma) (20)
99M-105 577775 6968097  Coffee Creek granite McKenzie et al. (2013) CCP zircon LA-ICP-MS  99.2 0.9
99M-107 560386 6973241  Coffee Creek granite McKenzie et al. (2013) CCP zircon LA-ICP-MS 99 0.3
YGR-BV-002 573497 6968539 Coffee Creek granite McKenzie et al. (2013) CCP zircon LA-ICP-MS 995 0.7
EB-01* Coffee Creek granite Buitenhuis (2014) CCP zircon 98.2 13
EB-02* Porphyritic diorite dike Buitenhuis (2014) Cof zircon LA-ICP-MS  101.1 13
MA15-CF6 585113 6973268 Porphyritic diorite dike Yukon Geological Survey (2023b) Cof zircon LA-ICP-MS 106 2.2
CFD550 579718 6973044  Aphanitic diorite dike MacWilliam (2018) Cof zircon  LA-ICP-MS  103.7 15
CFKG15-13 582968 6973156  Porphyritic diorite dike MacWilliam (2018) Cof zircon  LA-ICP-MS  103.1 0.8
CFKG16-18 579717 6973044  Coffee Creek granite MacWilliam (2018) CCP  zircon LA-ICP-MS 1019 15
CFKG16-87 574050 6972500 Hbl Qz Monzonite MacWilliam (2018) CCP zircon LA-ICP-MS  100.1 16
CFKG61-77 585156 6976319  Microgranite MacWilliam (2018) Cof zircon  LA-ICP-MS  115.6 2

Porphyritic diorite to granodiorite (GDIORpP)

Plagioclase porphyritic diorite dikes consist of white, subhedral to anhedral plagioclase
phenocrysts 1 to 5 mm in size that are hosted in a dark grey aphanitic matrix of microcrystalline
quartz and feldspar (Fig. 5j). The abundance of feldspar phenocrysts varies from 1% (typically

small phenocrysts) to ~20% (typically large and small phenocrysts). Patchy clay alteration

overprints albite phenocrysts and the quartz-feldspar groundmass (MacWilliam, 2018). These
dikes typically are subvertical and northwest-striking (Fig. 4). This dike phase yielded a U-Pb
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zircon LA-ICP-MS date of 103.1 = 0.8 Ma (Table 1; MacWilliam, 2018). Although not intimately
spatially associated with mineralized trends the porphyritic diorite dike phase is weakly
mineralized near mineralized fault/breccia corridors.

Aphanitic diorite to granodiorite (GDIORQ)

The aphanitic diorite to granodiorite is dark grey to light grey, fine-grained, and equigranular,
consisting of plagioclase + biotite + quartz + hornblende + pyrite with chlorite and rare epidote
alteration of biotite, and clay, and carbonate alteration of plagioclase (Fig. 5k). Occasionally
plagioclase, biotite, and pyrite appear as sparse phenocrysts. MacWilliam (2018) dated a
sample of this unit that crosscuts the CCP; however, it only yielded zircons that were slightly
older than the oldest Coffee Creek granite dates (103.7 + 1.5 Ma; Table 1) and were thus
interpreted as inheritance. This unit therefore still lacks a reliable geochronological age. The
GDIORa dikes trend northwest to northeast, and commonly are gold-bearing when occurring
along mineralized fault-breccia corridors.

Monzogabbro (GBRO)

The monzogabbro dikes are typically dark grey or green to black, fine-grained, and
equigranular, consisting of plagioclase + hornblende + biotite + pyroxene + pyrite with
chlorite replacing biotite and clay/carbonate replacing plagioclase (Fig. 5; MacWilliam, 2018).
Individual grains are subhedral to euhedral and range from 1 to 3 mm. Bladed hornblende is
present in coarser-grained samples, giving a speckled appearance with interstitial plagioclase
(ibid.). Some occurrences of the gabbro are porphyritic with sparse fine-grained plagioclase
phenocrysts. This unit sometimes has strong shear fabrics along contacts defined by

aligned biotite crystals and abundant carbonate stringers, interpreted as syn-emplacement
deformation and subsequent alteration respectively. The gabbro dikes frequently occur within
mineralized corridors trending north-northwest to northeast and are commonly strongly
mineralized themselves.

Gabbroic diorite (CABD)

A single narrow stock of dark grey to black, fine-grained, locally plagioclase porphyritic
gabbroic diorite is observed within the CCP (Figs. 3 and 4). This intrusion was originally
inferred through airborne magnetic geophysical surveys and then confirmed by subsequent
surface drilling in 2023. Similar geophysical anomalies are observed across the property
which are interpreted to represent other shallow, unexposed intrusions (Plate 1; Figs. 3 and 4).
The geochemical name of gabbroic diorite (Middlemost, 1994) is used because mineralogical
studies on this unit have not been conducted since the only samples are from RC drilling.

Deposit structural setting

The host rocks at Coffee were deformed by a series of YT T-wide Paleozoic tectonic events, as
well as Cretaceous deformation (e.g., Nelson et al., 2013; MacWilliam, 2018). Shallow south-
southwest-dipping compositional layering (S,) is observed locally within schist of the Snowcap
assemblage, and as layers of marble and quartzite (MacWilliam, 2018). Tectonic foliation (S,)
formed parallel to S during a flattening episode (D,) likely in the Early Jurassic (Colpron et al,,
2022). The S, fabric is axial planar to the earliest phase of folding (F,) observed, which consists
of tight to isoclinal folds (MacWilliam, 2018). This schistosity is defined by alignment of biotite
and muscovite in mica-bearing units and by hornblende in metagabbro (ibid.). Quartz veins
interpreted as metamorphic segregations or transposed early quartz veins also help define this
schistosity (ibid.).
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Following the development of the early D, fabrics, the regional S, metamorphic fabric was
broadly folded into the Supremo antiform (F,,; Fig. 3). Foliation measurements in drill core

from the southern limb indicate S, dips shallowly (~30°) to the southwest, steepening

slightly towards the south in the Latte area. To the north of the Coffee deposit the fabric in

the northern limb dips moderately to the north-northeast and similarly becomes steeper in
proximity to the Yukon River. The axial trace of this F, antiform has largely been inferred from
S, measurements in core but can be observed in exploration trenches north of the main deposit
and in outcrop in Coffee Creek.

The undeformed mid-Cretaceous CCP intrudes the metamorphic units. The Cretaceous dikes
are also largely undeformed, apart from minor shearing along the contacts of the monzogabbro
and aphanitic diorite dike phases. These Cretaceous dikes are spatially associated with
subvertical fault-fracture networks that are the primary controls of mineralization at Coffee.
These faults are interpreted as high-order structures related to the CCF (e.g., MacWilliam,
2018).

Mineralization and alteration at Coffee

The mineral endowment at Coffee is hosted within several zones each with varying host

rocks and structural orientations. The bulk of the mineral resource occurs within the Supremo
zone which is predominantly hosted within augen-bearing orthogneiss of the Sulphur Creek
suite (Fig. 4). The Supremo zone is further broken down into different ‘T’-structures named
after exploration trenches (T1 through T9, excluding T6); the most significant of which is T3
which trends north-northeast and extends for approximately 5 km of strike length (Fig. 4).

The Supremo T-structures are mostly north-northwest to northeast-trending and form an
interconnected array of fault-fracture networks (Fig. 4). The Latte and Double-Double zones
are located south of Supremo and each consist of nearly east-west trending structures that
crosscut psammitic to semi-pelitic schists of the Snowcap assemblage (Fig. 4; MacWilliam,
2018). The T-structures intersect Latte and Double-Double south of the Snowcap-Sulphur
Creek contact. The Kona and Kona North zones are the main bodies of mineralization hosted
within the CCP. These zones consist of east-northeast trending fault-fracture networks (Fig. 4).
Other mineralized zones at Coffee are situated in east-west trending fault fracture networks
like Kazaar, Forte and Americano; north-northwest to north-northeast trending structures like
Arabica, Decaf and French Press; and northeast trending structures like Supremo Extension
and Sumatra (Fig. 4). Other mineral occurrences within the Coffee property that are more distal
to the Coffee deposit, such as the Sugar occurrence, are not discussed in detail in this paper.

Gold at Coffee occurs as fine-grained auriferous pyrite, arsenopyrite and arsenian pyrite

(e.g., MacWilliam, 2018). Ore is controlled by subvertical fault-fracture networks, characterized
by variably mature, polyphase tectonic fault gouge and fault-fill breccias and cataclasites

(Fig. 8; MacWilliam, 2018). These brittle structures range in deformation intensity from angular
clast-supported crackle breccias to intensely milled fault gouge. The mature, gouge-rich
breccias represent the centre of these fault-fracture networks, or ‘fault core’, whereas the less
mature crackle breccias are typical of the edges of these fault-fracture networks, or ‘damage
zones', using the terminology of Sibson (2003). Quartz-carbonate cement is present in some
degree within the matrix of some tectonic breccias; however, textures indicated that the
quartz-carbonate fluid is infilling the breccia and did not play a major role in hydrothermally
fracturing the rock. There is a notable lack of quartz or carbonate veining associated with the
mineralizing fault corridors, however, rarely sulphide minerals can be associated with quartz-
dolomite gangue as part of the quartz-rich breccias (e.g., Buitenhuis, 2014; Buitenhuis et al,,
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2015; MacWilliam, 2018). Competent Fe-carbonate and quartz-carbonate cemented breccias
occur sporadically in the fault zones but are volumetrically minor and exhibit no clear spatial
correlation. Fe-carbonate-rich breccias are post-mineralization (e.g., Buitenhuis, 2014). In
addition to fault-controlled gold mineralization, ore minerals also occur disseminated in the
wallrock immediately surrounding these fault arrays (Figs. 8 and 9). Supergene oxide ore

has been the focus of exploration since Coffee’s discovery and occurs as limonite-hematite-
goethite at depths of up to ~400 m and affects all styles of hypogene mineralization described
above (Buitenhuis, 2014; Buitenhuis et al., 2015; MacWilliam, 2018).

Lithology also acted as a primary control on mineralization at Coffee, as mineralization
favours Fe-rich units containing pyrite and biotite (Figs. 8 and 9; MacWilliam, 2018). In Latte
and Double-Double, the dominant lithology is the Snowcap assemblage biotite schist. Since

oxidized disseminated
mineralization
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Figure 8. a) Idealized diagram of vertically oriented fault and fracture-hosted mineralization at Coffee.
Diagram shows the controlling mineralized fault (black dashed line surrounded by red) with mineralized
fracture network and foliation parallel wallrock-replacement mineralization. The pattern outlined in the
diagram is fractal and thus can represent both zone-scale and drillhole-scale. b) Latte drill core showing
foliation-parallel wallrock mineralization and oxidation away from a mineralized fracture (modified from
MacWilliam, 2018). c) Sketch interpretation of oxidation pattern in part b (modified from MacWilliam,
2018). d) Mature gouge-rich breccia from core of a mineralized fault zone Supremo drill core. e) Immature
crackle breccia/ fracturing from the damage zone of a mineralized fault zone.
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there is more iron available in biotite-rich units for mineralizing reactions, disseminated
mineralization tends to extend farther into the wallrock from the controlling fault zones (up to
20 m in Latte zone; MacWilliam, 2018). In these zones sulphidation reactions consume Fe-
bearing micas and produce foliation-parallel white mica + illite + arsenian pyrite pseudomorphs
(Buitenhuis, 2014; MacWilliam, 2018). In contrast, disseminated mineralization adjacent to
controlling structures in the relatively biotite-poor Sulphur Creek orthogneiss (Supremo zone)
and CCP (i.e., Kona zone, Fig. 4) tends to reach 5 to 10 m into the wallrock (MacWilliam, 2018).
Additionally, high-grade gold mineralization occurs along the intersection lineation between
biotite-rich bands in the Sulphur Creek orthogneiss and mineralized fault-fracture networks
(Fig. 9). The fault-fracture networks are also exploited by gabbroic and granodioritic dikes
which themselves are commonly brecciated and mineralized (Fig. 4; MacWilliam, 2018).

Alteration at Coffee typically consists of white mica + illite + kaolinite + quartz + ankerite
(Wainwright et al., 2011; Buitenhuis, 2014). Arsenopyrite, stibnite, realgar and native arsenic
are also observed locally within mineralized zones in minor abundances (MacWilliam, 2018).
White micas, as interpreted from available short-wave hyperspectral analyses, consist of NH,
white mica, paragonitic muscovite and muscovite in mineralized zones (Fig. 10; MacWilliam,
2018). Available data suggests some concentric zonation of NH, white mica and paragonitic
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Figure 9. Idealized block diagram showing the cross section and long section views of mineralized brittle
fault structures (as in Figure 8) and a long section view looking perpendicular to the structure. High-
grade lenses (yellow) plunge down the intersection lineation of Fe-rich lenses (blue) and the main Au-
bearing fault-fracture structure (red).
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Coffee hyperspectral alteration minerals paragenetic interpretation

Rock forming minerals Hydrothermal minerals
amphibole
FeMg - MgFe chlorite | | muscovite >45-60% SC |

| nontronite* |

phengite + phengitic muscovite <45% SC |

dickite*

jarosite*
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Figure 10. Hyperspectral alteration mineral paragenesis. Alteration and oxidation minerals identified
from alteration modelling that signify pre-, syn- and post- (weathering) mineralization at Coffee. *These
minerals had only minor spectral contributions. Additionally, carbonate type is undetermined due to low
number of samples (unpublished Newmont study).

muscovite may exist in mineralized zones (Fig. 11). No other vertical or horizontal alteration
zonation is documented at Coffee.

Arsenic is intimately associated with gold at Coffee as the gold is hosted within arsenian pyrite
(e.g., Wainwright et al., 2011; Buitenhuis et al., 2015; MacWilliam, 2018). Antimony is also
used as an indicator of gold as it occurs as stibnite and within arsenian pyrite (MacKenzie et al,,
2014). Sodium and potassium are observed to decrease with increasing gold mineralization as
a result of the alteration of biotite, phengite and feldspar to the alteration assemblage of white
mica and kaolinite (MacKenzie et al., 2014).

Deposit model overview

Over the project’s history, it has been stated that the Coffee deposit shares similarities with
low-sulphidation epithermal, reduced intrusion-related, Carlin-type (and ‘Carlin-like’), orogenic
gold deposits, and a combination of these (Cruikshank, 2011; Chartier et al., 2013; Buitenhuis
et al,, 2015; MacWilliam, 2018). ‘Carlin-like’ is not a formally defined term but is often used

to describe gold deposits that share some, but not all, characteristics of Carlin-type deposits.
Allan et al. (2013), Buitenhuis (2014), and MacKenzie et al. (2014) suggested that Coffee
resembles an epizonal orogenic gold system based on similarities to nearby prospects (i.e.,
Boulevard). Whereas other studies, as early as 2013, interpreted Coffee to be at least partially
an epithermal gold deposit despite lacking typical characteristics such as a Ag = Pb-Zn
association and quartz + adularia veins (Cruikshank, 2011; Chartier et al., 2013; Buitenhuis et
al,, 2015). Buitenhuis et al. (2015) described ‘epithermal-like textures’ and interpreted them

as an overprinting epithermal stage of mineralization, or the latest stages of a single evolving
epizonal orogenic system. MacKenzie et al. (2013) also described sooty-sulphide-bearing veins
with prismatic quartz and banded carbonate veins that crosscut the main mineralizing phase in
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Latte and Double-Double but did not suggest that these represent an epithermal environment.

In more recent work, MacWilliam (2018) states that Coffee is an epizonal orogenic gold
deposit, with the CCF acting as the main fluid conduit. The Coffee gold mineralization was
interpreted to be deposited at a maximum depth of ~5 km following the emplacement of
the mid-Cretaceous CCP, with a mineralization age of 97-93 Ma interpreted from “°Ar/3°Ar
dating of hydrothermal sericite and fuchsite (MacWilliam, 2018). A maximum age of gold
deposition was demonstrated by the CCP crystallization age of 103-99 Ma, which also hosts
mineralized fault-fracture networks in Kona and Kona North (Fig. 4; ibid.). MacWilliam (2018)
also acknowledged that mineralization could be as young as ~57 Ma based on the inferred
post-mineral deposition of the Rhyolite Creek volcanics near the Coffee property; however,
97-93 Ma has become the most cited age range of the deposit. Rapid exhumation rates

of 2.0-3.5 km/Myr were inferred based on the depth and timing of mineralization, and an
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Figure 11. Cross section from the Latte zone showing concentric zoning of muscovite (with a spectral

contribution >60%), paragonitic muscovite and NH, white mica surrounding Au mineralization greater
than 0.3 ppm. Figure adapted from unpublished Newmont study.
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Geology and bedrock mapping updates at the Coffee Project gold deposit

emplacement depth of ~12 km for the CCP (ibid.). MacWilliam (2018) also included ore fluid
characterization that used alteration and ore mineral assemblages to bracket the fluids to
~250°C and a pH of ~5. Lead and sulphur isotope analysis completed by MacWilliam (2018)
was inconclusive at determining the source of fluids and metals that formed the Coffee deposit.
The lack of vertical and lateral zonation was used as evidence against a magmatic source
(ibid.). Instead, the fluids were interpreted to be sourced more distally from the devolatilization
of sedimentary rocks at depth (ibid.). However, MacWilliam (2018) also recognized that
Coffee’s characteristics are somewhat unique compared to typical orogenic deposits, and
acknowledged overlap between orogenic, (reduced) intrusion-related, and Carlin-like deposit
models, highlighting a need for reassessment of epizonal gold-only deposit models.

Results

Bedrock mapping results

The main updates to the map (Plate 1; Fig. 3) include:

° Addition of the Upper Sulphur Creek unit of orthogneiss

° Refinement of the Sulphur Creek-Snowcap contacts on the east end of the
property

o Reclassification of the previous CCF as the Latte Creek damage zone (LCDZ)

° Moving the main CCF from south of the deposit to north o