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ABSTRACT

The Lawyers Property located in the Toodoggone district hosts a well-known extensively explored
low sulfidation style epithermal deposit as well as an adjacent less understood target area known
as Silver Pond that shares characteristics of a high sulfidation style system. The Silver Pond
prospect is a large argillic alteration lithocap, with a high degree of leaching and texturally

destructive clay alteration of the intermediate volcanic host rocks.

This study characterizes the geochemical trends, key alteration assemblages, and paragenesis of
the Silver Pond prospect. The argillic-advanced argillic clay alteration is extensive both at surface
as well as in the subsurface. The results of combined spectral (Raman and SWIR) and petrographic
analysis identified a characteristic high sulfidation epithermal zonation pattern, as represented by
an advanced argillic alteration zone with high temperature, low pH mineralogy (alunite, dickite,
kaolinite, pyrophyllite) in structural contact with a large argillic alteration envelope (smectite,
illite, = kaolinite). Geochemical analyses indicated complimentary trends that are associated with
alteration type and intensity. Intense alteration focused along major fault surfaces indicate that
known regional scale structures controlled fluid flow. Abrupt changes in alteration assemblages
and geochemistry at structural contacts indicate that Silver Pond likely underwent displacement
that postdates alteration. While advanced argillic alteration is relatively extensive, highly porous
silicified rock is scarce at Silver Pond and typically associated with faulting. Therefore, either the
silica cap has been removed by erosion or Silver Pond represents the proximal shoulders to a silica
cap that has been structurally displaced. Structural displacement and subsequent burial has led to
preservation of different levels of erosion within Silver Pond. As shown by the mining history in
the region, this structural dismemberment of mineralized systems makes the Toodoggone district

prospective for diverse hydrothermal deposit types including epithermal and porphyry systems.
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Figure 1: Regional geology of Lawyers property area in north-central British Columbia.
Geological unit boundaries and faults are from the BC Geological Survey’s MapPlace
dataset (MapPlace, 2021). All co-ordinates are in UTM Zone 9, NAD 83.

Figure 2. Geology of main prospect areas of the north-central part of the Lawyers
property: Amethyst Gold Breccia (AGB), Cliff Creek, Phoenix and Dukes Ridge
(MINFILE 094E 066, MapPlace, 2021). The study area is focused on the Silver Pond
group of prospects (Silver Pond North, Silver Pond Clay, Silver Pond West; MINFILE
094E 163). Geological unit boundaries and faults are from the BC Geological Survey’s
MapPlace dataset (MapPlace, 2021). All co-ordinates are in UTM Zone 9, NAD 8§3.

Figure 3: Representative endmember alteration zones present at Silver Pond with A)
medium-dark green host rock with pervasive chlorite alteration and sporadic carbonate
veining representing propylitic alteration B) highly oxidized argillic assemblages
representing supergene overprint, C) highly altered, completely replaced host rock
occurring in conjunction with a fault zone, representing advanced argillic alteration and D)
light to medium grey, intensely sericitized host rock representing argillic alteration.

Figure 4: Detailed core photos of characteristic textures including major fault structures
(A-B), mm scale porosity within intensely altered and residual silica (C), and semi-massive
sulfide breccia (pyrite) within intensely altered and silicified host rock (D).

Figure 5: 1) Plan view of the Silver Pond prospect. Background gradient represents
topography. Circles indicate surface samples with argillic (yellow) and advanced argillic-
alteration assemblages (red). Locations of drillholes (i.e 20SPCDDO00X) and cross-sections
(A—A’, B-B’; see Figure 1) are labeled in black. 2) E-W cross section A-A’ showing the
alteration assemblages at depth 3) SE-NW cross section B-B’ showing the alteration
assemblages at depth. All co-ordinates are in UTM NADS3 Zone 9 elevation is in metres
(m) above sea level

Figure 6: Strip Log of illustrating mineralogical composition and abundances of cross
sections A-A’ and B-B’ shown in figure 5.

Figure 7: Orthogonal view of the surficial extent of the Silver Pond clay anomaly including
the distribution of alteration assemblages with red circles representing samples with
advanced argillic, and yellow circles representing argillic alteration. Discontinuous back
lines indicate mapped and inferred fault surfaces.
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Figure 8: Cross section C-C’ (refer to panel 1, figure 5) illustrating extensive faulting
within the central advanced argillic alteration zone.

Figure 9: Plots of white mica and kaolinite crystallinity as a function of depth (A-B). Plots
of SWIR 2200 nm wavelength position in white mica as a function of depth and mineral
species (C-D) (see figure 5 for drill hole locations).

Figure 10. Hyperspectral core scans showing the extent of alunite (A-D,orange), dickite
(E-H, green), kaolinite (E-G, red) and pyrophyllite (I-J, blue) alteration in selected samples.

Figure 11. Hyperspectral core scans indicating compositional variations in white mica as
determined by the position of 2200 nm wavelength features. White micas in samples
SPCO010 and 27 have compositions dominantly muscovitic while samples SPCX075 and
SPCO085 have dominantly phengitic compositions. Note transitions to lower 2200 nm
features occurring as halos around veins.

Figure 12: Raman Spectra of alunite/natroalunite samples within advanced argillic
assemblage. Panels A-D show the high and low bands of two alunite samples. Panels E-F
display the features of a natroalunite sample. All labels indicate characteristic peak
positions of alunite.

Figure 13: Raman spectra of select samples associated with intense hydrothermal
alteration. Panel A shows a pyrophyllite spectra, Panel B shows a muscovite spectra,
panels C-F display the high (3500-3800 cm™) and low band (200-1400 cm™!) features of
a dickite samples. All labels indicate characteristic peak positions.

Figure 14: Petrographic thin sections with A-B) a muscovite altered phenocryst crosscut
by a late sulfate (Gyp) vein, C) complete replacement of the host rock to a dickite(Dck)-
alunite(Alu)-pyrite(Py) assemblage D) illustrating a K-felspar phenocryst partially altered
to muscovite suspended in a highly silicified groundmass, E) kaolinite(Kao)-sericite(Ser)
alteration occurring on the rims of a pyrite grain F) a feldspar grain altered to
pyrophyllite(Pyr), with late stage dickite (Dck)

Figure 15: Multidimensional spectral array displaying a feldspar pseudomorph suspended
in a groundmass composed of muscovite (Msc) altered feldspars, finely disseminated pyrite
(py) and minor quartz (Qtz), with the pseudomorph being infilled by late-stage anhydrite
and quartz fluid pulses. The pyrite phase was included in the CLS fitting, but is identifiable
as the anisotropic phase in the cross polarized image on the bottom right, and as the black
pixels in the spectral grid. Note that this processing method assigns all pixels to one of the
loadings selected for statistical analyses.

Figure 16: Multidimensional spectral array exhibiting complete host rock replacement
with no relict host rock textures. Replacement mineralogy includes dickite (Dck) and
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Alunite (Al). Note that this processing method assigns all pixels to one of the loadings
selected for statistical analyses

Figure 17: Veining paragenesis as seen in drill core and thin section A) late gypsum vein
crosscutting earlier pyrite phase within argillic altered host rock, B) quartz (Qtz) vein
within a sericite (Ser), smectite (Smt), quartz (Qtz) bearing groundmass, crosscut by late
stage pyrite and gypsum veining taken in cross polarized(XPL) and reflected light (RL),
C) a sphalerite (Sph) grain with a second stage quartz vein, and a third stage calcite (Cal)
vein in XPL and D) Earlier generations of pyrite (Py) and quartz(Qtz) crosscut by gypsum
(Gyp) in XPL.

Figure 18: Thin section photomicrographs with Raman point analyses identified. A-C)
Host rock completely replaced alunite and porosity filled by late stage dickite and sulfides,
D-I) igneous feldspar phenocrysts altered to pyrophyllite and crosscut by a late stage
dickite phases. All thin sections images in XPL

Figure 19: Orthogonal view of the Silver Pond argillic surface expression (outlined in
beige) and faults. A. Relative concentrations of Tl are indicated using a colour scheme and
a corresponding symbol size. B. Relative concentrations of Ca are indicated using a colour
scheme and a corresponding symbol size.

Figure 20: 1) Cross-section A—A’ (from Figure 3) showing relative concentration of Se
and dominant alteration assemblage. 2) Cross-section B-B’ (from Figure 3) showing
relative concentration of Se and dominant alteration assemblage.

Figure 21. Isocon plots showing elemental relationships of alteration assemblages and
mineralized zones plotted against reference unaltered hostrock, where C altered (vertical
axis) represents the concentration of each assayed element in the altered/mineralized
hostrock, and C unaltered (horizontal axis) represents the concentration of each assayed
element in the unaltered hostrock. Elements that experienced no net loss or gain lay on the
line with a slope of 1, with enriched elements having a value greater than one and depleted
elements having a value of less than one, and immobile elements generally staying on the
line regardless of the influence of alteration events. a) Isocon plot of the propylitic
alteration zones shows minimal enrichment/depletion due to the occurrence of dominantly
lower temperature hydration reactions (i.e., chlorite, epidote). b) Isocon plot of
representative advanced argillic-alteration shows a high degree of enrichment in epithermal
suite elements (i.e., W, S, Ag, Se, Mo) and major depletion in rock-forming elements (i.e.,
Mg, Ca, Na). ¢) Isocon plot of elemental distribution in a 1 m drillcore interval (drillholes
20SPCDDO005, 20SPCDD008 and 20SPCDDO009) with 23.6 ppmAu equivalent and
d) Isocon plot of elemental distribution in 1 m drillcore interval (drillholes 20SPCDDO0S5,
20SPCDDO008 and 20SPCDDO009) with 3.05 ppm Au equivalent. The isocon plots of
mineralized sections indicate a similar geochemical signature as the advanced argillic-
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alteration zones, indicating the identified enrichment trends can be used for targeting
mineralization. Drillhole locations shown on Figure 3. Abbreviation: gt, grams per tonne.

Figure 22: A graphic illustration of proposed T' paragenetic sequence, with early-stage
extensional faulting and the emplacement and cooling of plutonic suites generating the
hydrothermal-magmatic system responsible for the high temperature white mica-
pyrophyllite transition environment at depth and moderate temperature, low pH
assemblages at surface. The fluid migration pathway and rock buffering relationship is
indicated by a transition of high temperature mineralogy at the core zone situated around
the fault system to the broader scale argillic zone. The mineralogical transitions and
compositional shifts occurring as a function of temperature and pH are supported by 2200
nm (black contour lines) wavelength and crystallinity trends. Temperature isotherms (red,
orange, yellow contours) are deduced from mineralogical data.

Figure 23: A graphic illustration of proposed T? paragenetic sequence, with a post erosion,
late stage hypogene style acid-sulfate overprint of the earlier advanced argillic-argillic
assemblages associated with the onset of the Silver Pond hydrothermal-magmatic system.
This generation of alteration occurs in the shallower portion of the stratigraphy and is
dominated by a broad scale laterally oriented alteration assemblage(s) composed of
moderate temperature, low pH assemblages (dickite-kaolinite, anhydrite/gypsum, alunite).

Figure 24: Graphic illustration of proposed development of structural wedge as part of
larger horst-grabben geometry that developed within the extensional fault regime of the
Toodoggone volcano-tectonic depression. This major faulting episode is the proposed
mechanism of displacement of the described alteration assemblages.

Figure 25: Graphic illustration of proposed T? paragenetic sequence which includes the
deposition of the sedimentary units of the Cretaceous Sustut Group, which preserved the
underlying Jurassic age volcanic-plutonic suites and their associated mineralization.

Figure 26: Graphic illustration of proposed T* paragenetic sequence in which subsequent
tectonic uplift represented a shift to an erosional regime which resulted in the re-exposure
of the Toodoggone volcanics as well as the earlier generations of T! and T? generations at
surface and shallow depths within the Silver Pond prospect.



Introduction:

The Toodoggone district of north-central British Columbia (BC) is a 35%17 km NW trending
mineral district (Bouzari et al., 2019). The district includes historical precious and base-metal
producers such as the Baker, Cheni, Shasta and Kemess mines, and has emerged as a high priority
exploration area with major discovery potential for porphyry and epithermal deposits. These types

of system form some of the world’s most important ore deposits, and are some of the largest

producers of Cu, Mo, Au, and Ag globally (Halley, et al., 2015).

Extensive magmatism, structural dismemberment, and early burial in the district (Bouzari, 2019)
have resulted in the formation of structural blocks that are eroded to varying levels of the
magmatic-hydrothermal system. Structural dismemberment in a homogeneous and vertically
extensive volcanic host package (Hazelton group) makes structural reconstruction challenging.
Therefore, the level of exposure of the magmatic-hydrothermal system for each structural block is
best interpreted through characterization of alteration assemblages, mineralization, and

lithogeochemistry.

The Lawyers property, located in the historical Cheni mine within the central region of the
Toodoggone district (Figure 1), preserves some of the shallow alteration and mineralization end-
members of magmatic-hydrothermal systems, and hosts an indicated resource of 2.05 million oz.
Au-Ag (Benchmark Metals Inc., 2021). The Lawyers property hosts several key pre-requisites for
the development of high value exploration targets, including a deep-rooted fault system with a
high degree of connectivity that can provide fluid pathways and conditions for fluid mixing,
multiple periods of episodic magmatism that can enhance endowment and further mobilize
precious and base metals, as well as late sedimentary units that provide high preservation potential
for earlier magmatic products. The district was subject to multiple episodes of magmatism, which
provide increased opportunities for the generation of hydrothermal-magmatic systems that yield

significant mineralization events.

The majority of known Au-Ag mineralization at the Lawyers property is hosted in narrow
multiphase quartz-carbonate, quartz-adularia, quartz-sulphide vein, stockwork and hydrothermal

breccia zones, typical of low sulphidation epithermal systems (Duuring at al., 2009).



Mineralization is often closely associated with narrow (~5-30 m) potassic (potassium
feldspar+sericitetkaolinite) alteration zones and broad regional-scale propylitic alteration
(chlorite+hematite+epidote). Rare occurrences of phyllic style alteration (quartz, sercite, pyrite)
occur in association with mineralized zones. Proximal to the extensively developed, low
sulphidation—style prospects of Cliff Creek, Amethyst Gold Breccia (AGB), Phoenix and Dukes
Ridge, but separated from them by a regional-scale fault, there is a less explored group of prospects
known as Silver Pond (Figure 2). In contrast to the Lawyers property’s dominant mineralization
style, Silver Pond shows argillic-advanced argillic alteration 5./, which occur in hydrolytic
alteration conditions. Advanced argillic alteration is described by Meyer and Hemley (1967) as an
assemblage of minerals occurring due to hydrothermal alteration systems and typically include
“dickite, kaolinite, pyrophyllite usually with sericite, quartz, and frequently alunite, pyrite,
tourmaline, topaz, zunyite and amorphous clays”, wherein advanced argillic assemblages represent
the advanced hydrolytic reaction. Argillic assemblages typically consist of clay minerals that are
stable in less acidic conditions such as illite/muscovite, montmorillonite, kaolinite and halloysite
(Vickre et al., 2010; Hemley and Jones., 1964). Lithocap environments containing argillic-
advanced argillic assemblages commonly occur as the near-surface expression of porphyry
systems (Sillitoe., 1994; Bouzari et al., 2019), but can have very different exploration implications
depending on the presence and distribution of specific minerals and the mechanism of formation
that they represent (Hedenquist and Arribas, 2022). Beyond the well-developed and established
low sulfidation style mineralization on the property, the Silver Pond prospect indicates that the
Lawyers system could be host to valuable intermediate-high sulfidation epithermal, and porphyry

style mineralization.

The mineralogy of argillic-advanced argillic assemblages provides an indication of the formation
environment and can be used to vector towards the likely relative position of mineralization
(Hedenquist and Arribas, 2022) in a magmatic hydrothermal system. The zonation of alteration
mineralogy in porphyry systems and their associated surface expressions has been successfully
characterized through SWIR in several porphyry deposits (Lypcawzeski et al., 2020). The whole
rock geochemical composition in epithermal-porphyry deposits also displays vertical and/or lateral
zonation patterns (Vikre & John., 2018). Trace metals generate anomalies upward and outward
from the hydrothermal magmatic core in a general sequence of Mo, W, Sn, Te, Bi, Sb, As, Li and

Tl (Haley et al., 2015), with element enrichments including As, Sb, Hg, Se, Te, Tl, Mo being



reported specifically in epithermal systems (White and Hedenquist, 1995; Saunders et al., 2014,

Coolbaugh, 1994; Kesler, 2003). Negative geochemical anomalies of key rock forming elements

(i.e, Ca, Na) also occur in epithermal systems as a result of leaching by acidic fluids.

This study determines the spatial and paragenetic distribution of minerals and lithogeochemistry

in the Silver Pond prospect towards interpreting 1) the mechanisms of formation of argillic

alteration, 2) the implications for exploration in the prospect, and 3) the broad implications for the

distribution of magmatic-hydrothermal mineralization in the region.
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Figure 1. Regional geology of Lawyers property area in north-central British Columbia. Geological unit
boundaries and faults are from the BC Geological Survey’s MapPlace dataset (MapPlace, 2021). All co-
ordinates are in UTM Zone 9, NAD 83.




605000E 610000E

6357500N

SilverPond Clay,
Giff Greek

6355000N

Phoenix’
Silver Pond West

6352500N

605000E 610000E

6355000N

6352500N

Legend

[:] Silver Pond leach cap

m Prospect area
Normal fault
~+—* Thrust fault

- Sustut Group

Hazelton Group

l:l Toodoggone Formation: Attycelley Member

- Toodoggone Formation: Metsantan Member
- Toodoggone Formation: Saunders Member

is focused on the Silver Pond group of prospects (Silver Pond North, Silver Pond Clay, Silver Pond West;
MINFILE 094E 163). Geological unit boundaries and faults are from the BC Geological Survey’s MapPlace

dataset (MapPlace, 2021). All co-ordinates are in UTM Zone 9, NAD 8§83.




Geologic Setting

2.1 Geology
The Toodoggone district is located in the northern Intermontane Belt of the Canadian Cordillera

and constitutes part of the eastern Stikine terrane which formed from aggregation of allochthonous
Paleozoic and Mesozoic calc-alkaline arc complexes and their overlying sedimentary sequences
(Monger, 1984). Late Triassic to early Jurassic magmatism is related with a series of economic
porphyry and epithermal deposits that surround the Middle Jurassic to mid-Cretaceous Bowser
Basin forming the prolific Golden Horseshoe trend. The Golden Horseshoe trend includes Eskay,
Bruce Jack, and Red Mountain in its eastern extent, GT Gold and Red Chris to the North, and
Ranch, Lawyers and Kemess to the East. The Lawyers property and the Toodoggone District are
hosted in an ~2 km thick package of Lower Jurassic intermediate volcanic rocks belonging to the
Toodoggone Formation, which is part of the regionally extensive Hazelton Group. The Hazelton
group represents the final stage of magmatic arc activity in the Stikine Terrane prior to accretion
onto the Cordillerran terrane collage (Gagnon et al, 2012). The volcanic sequences of the
Toodoggone Formation include latite to dacite volcanic strata deposited in a north-northwest-
elongated volcano-tectonic depression of the Toodoggone basement, which locally consists of
Lower Triassic Takla Group volcanic rocks and Permian carbonate rocks (Diakow et al., 1991).
The Toodoggone Formation is composed of relatively homogeneous intermediate porphyrytic
andesites with feldspar, hornblende and rare biotite phenocrysts. The andesitic units exhibit
textural variations that locally help define the stratigraphic units including fine grained units,
volcaniclastic units, autobreccias and rare sections with interbedded ash layers. The Toodoggone
formation is intruded by Jurassic porphyritic plutons known as the Black Lake intrusive suite,
which consists of granodiorite to quartz monzonite crosscut by a series of felsic—intermediate
cogenetic dikes (Diakow., 1991). Regionally the granitoids of the Black Lake intrusive suite are
part of a belt of late Triassic to early Middle Jurassic plutons that are exposed intermittently in
sections of the eastern margin of the Bowser Basin (Bouzari et al., 2019; Woodsworth et al., 1988).
The emplacement of the Black Lake intrusive suite as well as a series of late unaltered felsic and
mafic dikes appear to have been influenced by dominant regional deep-rooted extensional faults
as evidenced by the preferred NW-NNW orientation of the various intrusive suites. Diakow et al

(1991) suggest that the Toodoggone Formation formed concurrently with the establishment of the



deep-rooted extensional fault regime which likely focused magmatism and controlled the
geometric distribution and subsidence of the lithologic units of the volcano-tectonic depression of
the Toodoggone district. Continued tectonic extension of the Hazelton Group resulted in the
generation of substantial accommodation space which, prior to the onset of contractional
deformation, lead to the deposition of the marine sedimentation of the Bowser Basin (Thorkelson
et al., 1995, Gagnon et al., 2009). Following the depositional hiatus of the Middle to Upper
Jurassic, a thick package of Cretaceous continental sedimentary rocks known as the Sustut Group
was deposited and represents the youngest unit in the Lawyers property and surrounding region
(Diakow et al., 1991). The late sedimentary units are credited with preserving the epithermal

deposits hosted in the Toodoggone volcanic rocks during subsequent uplift (Bouzari et al., 2019).

The prolific deposits of the Toodoggone district occur in spatial and temporal association with one
another, commonly occurring along similar fault systems and displaying interrelated broad scale
mineralogical transitions. These deposits exhibit the characteristics of each respective end member
of the epithermal-porphyry continuum as represented by the porphyry systems of Kemess, Sofia
and Pine, and the low-high sulfidation epithermal systems of Baker, Brenda, Alunite Ridge,
Bonanza, Mets and Lawyers. District scale analysis by Bouzari et al (2019) underlines the
porphyry affinities of various prospects within the Toodoggone Disitrct as evidenced by
mineralogical and geochemical data. The key alteration characteristics described include
pyrophyllite-quartz, alunite-quartz and kaolinite quartz bearing assemblages at Brenda and Alunite
Ridge, indicating a surficial porphyry expression. Similar alteration relationships are also present
in the Bonanza and Mets high sulfidation style deposits with mineralized silicic zones occurring
in association with kaolinite-quartz, alunite-quartz bearing assemblages. Baker and Sofia display
porphyry style K-silicate alteration as well as a higher relative concentration of Cu, Mo, W and
Sn, indicating a more proximal porphyry environment. The low sulfidation deposits of the Cliff
Creek prospect at Lawyers, as well as Shasta appear as having distal porphyry affinities, including
quartz-illite-smectite dominant alteration assemblages and low-moderate relative enrichment in
element suites associated with porphyry centers (i.e Cu, Mo). The significance of the alteration
and geochemical characteristics present at Silver Pond with respect to the property and regional

scale deposit model(s) remains largely undetermined and are further developed in this study.



2.2 Structure
The dominant property-scale structures at the Lawyers property consist of steeply dipping, north-

northwest-trending (~310-340°) synvolcanic faults, which formed during extension in the Early
Jurassic. This synvolcanic faulting formed a series of horst-graben blocks (Diakow et al., 1991),
which define the structural geometry and displacement of the local and regional stratigraphy. Most
fault blocks exhibit normal displacement with rare kinematic indicators (conjugate riedel structures
and lineations) of minimal displacement and/or strike-slip movement. Major fault gouge zones are
associated with potassic and propylitic alteration assemblages and are commonly pervasively
silicified. The main Lawyers trend, which hosts the known hydrothermal breccia zones and their
associated Au-Ag mineralization and alteration assemblages, is strongly structurally controlled,
with the north-northwest-trending fault structures functioning as key fluid conduits. Isolated
dilation jogs and intersections of north-northwest- and west-trending faults appear to concentrate
ore shoots within the Lawyers trend. The argillic alteration assemblages of the Silver Pond
prospects appear to have a strong association with deep-rooted north-northwest-trending fault
structures. These faults have similar orientations to the main regional fault structures that serve as

major controls for mineralization in the adjacent low sulphidation—style prospects.

2.3 Alteration and Mineralization
The volcanic sequences that host a majority of the known deposits on the Lawyers property are

characterized by a regional epidote-chlorite-albite + hematite assemblage that rarely hosts
significant mineralization. Recent exploration efforts have recognized higher intensity epidote
alteration and a minor sericite-smectite component that is more localized to deeper portions
(~>300m) of the stratigraphy. This second alteration assemblage is associated with low sulfidation
mineralization consisting of significant Au-Ag grades in the form of electrum, native gold, and
finely disseminated sulfosalts, and having a distinct base metal association with Cu, Zn and Pb
hosted in semi massive chalcopyrite, galena and sphalerite veins. A majority of the mineralization
within the primary low sulfidation epithermal targets of Cliff Creek, AGB, Dukes Ridge, and
Phoenix is hosted in mm scale metallic grey sulfosalt veinlets as well as milky quartz + calcite,
typically occurring in stockwork veining, multiphasic hydrothermal breccias and quartz stinger
zones. The wall rock adjacent to the major faults associated with mineralized zones typically shows

5-30m wide alteration haloes consisting of fine-grained adularia + sericite, and less commonly



quartz, sericite, pyrite alteration. Most mineralized zones adjacent to fault zones are moderately to

intensely silicified.

The Silver Pond prospect is adjacent to the Cliff Creek low sulfidation prospect but is separated
by major regional NW-NNW extensional fault structures that bound its eastern and western extent,
forming a structural wedge. This block is characterized by a 5-7 km? as of yet uncharacterized clay

alteration zone.

Low sulfidation mineralization at AGB and Cliff Creek as determined by Ar*’-Ar*® ages of K-
feldspar is 188.2 = 2.3 Ma and 189.7 + 2.6 Ma (Clark and Williams-Jones., 1990). Molybdenite
Re-Os dating of the proximal Baker Mine yielded ages of 193.8 + 0.8 Ma (Bouzari et al., 2019).
The Re-Os molybdenite dates from Baker match a series of Pb?*-U?* crystallization dates for the
Duncan Pluton (oldest age of 202.3 +2.3 Ma and a youngest date of 193.4 + 2.6 Ma) belonging to
the larger Black Lake Intrusive suite (Bouzari et al., 2019). The range of ages of intrusions and
mineralization likely indicate multiple episodes of magmatism in the Toodoggone District. An age
constraint for the Silver Pond alteration packages is inferred by the presence of a series of slightly
altered dikes that crosscut Albert’s Hump located to the north of the Lawyers Property, and Silver
Pond, which are similar in composition and texture to the dikes that crosscut the intrusions of the
Black Lake Suite, and therefore are synchronous or post-date the youngest date (~193-190 Ma) of

cooling of the intrusive.

Methods:

3.1 Alteration mineralogy at deposit scale
Two shortwave infrared (SWIR) datasets were collected in the field: 496 surface analyses of

clay/soils and 1956 subsurface analyses of drillcore. Surface spot analyses were collected with a
Malvern Panalytical Ltd’s portable ASD TerraSpec® Halo spectrometer. Surface datasets were
collected in a 50 by 50 m grid using a GPS for navigation, with sample locations varying by up to
20 m from the grid spacing when necessary to access adequate clay exposure. Surface clay samples
contained at least 1 cm of soil/clay and were dried prior to scanning. In addition to surface clay,

flat unweathered/unoxidized representative host rock samples were analyzed where available.



Drillcore analyses were collected with a Malvern Panalytical Ltd’s stationary ASD TerraSpec 4
Hi-Res Mineral spectrometer. All drillcore SWIR analysis were performed at regular 3 m intervals
on a broken flat surface of representative core dried for ~3 hours with a Herman Nelson heating
unit before scanning. The lens was regularly cleaned and the instrument calibrated with a white
standard puck. Spot analyses focused on pervasive alteration mineralogy of host rock and avoided
(1) planar features such as veins, faults and fractures, and (2) late stage oxidized surfaces (i.e

limonite, goethite) and halos along faults and fractures.

The field dataset were processed through two commercial packages: The Spectral Geologist
(TSG™) for ~15 % of the data; and IMDEX™ Ltd. aiSIRIS™ software for ~85% of data.
Consistency between processing methods was verified through processing a subset of analyses
both through aiSIRIS™ and through TSG. Spectra where abnormal absorption features or

excessive noise were identified were discarded.

The relative crystallinity of white mica was determined by dividing the AIOH peak depth at ~2200
nm by the H O peak depth at ~1900 nm (Pontual el al., 1997, Guggenheim et al., 2002). For
kaolinite, the mean 2181 nm absorption feature was divided by the 2161 nm absorption feature to

provide the kaolinite crystallinity index (Hauff et al., 1990).

In addition to field SWIR analyses, a subset of samples was analyzed through hyperspectral core
scan. Samples for hyperspectrcal core scan analyses were selected based on the presence of key
diagnostic minerals (as identified through TSG or aiSIRIS), overprinting relationships and/or
alteration textures. Each sample consisted of 2—-10 cm length of split 2-inch core. The
hyperspectral corescan dataset was collected at the University of Alberta’s Spectral Imaging
Facility through a SPECIM, Spectral Imaging Ltd.’s SisuROCK hyperspectral scanning system.
The spatial resolution of the analyses is 250 by 250 pm/pixel. Mineral abundance maps of the
samples were used to confirm representativity of field sample analysis, evaluate the abundance of
each respective mineral and define paragenetic relationships of mineral assemblages where
possible, including key high temperature minerals (pyrophyllite, dickite) within representative

alteration zones.

The distribution of alteration assemblages identified through SWIR analyses was plotted in

Micromine Pty Ltd’s Micromine™ 2019 modelling software. Kaolinite associations with dickite,



alunite or pyrophyllite are categorized as advanced argillic alteration. Kaolinite associations with
illite or undefined white micas are classified as argillic, noting that many of the white micas have
illitic compositions and often have secondary and tertiary spectral contributions from smectite and
kaolinite minerals. Chlorite associations with epidote, hematite or carbonate are categorized as
propylitic alteration. While white mica-montmorillonite mixtures are identical to interlayered
illite-smectite in SWIR (IMDEX aiSIRIS., 2022), mineral associations provide the context to
interpret deposit zonation. Between the two processing techniques (TSG and aiSIRIS), the author
recognizes and hereby wishes to state that some spectra reported as white mica with secondary
montmorillonite may be illite-smectite interlayers and vice versa. All discussions and proposed
models take careful consideration of individual spectra in the context of overall alteration
assemblage, petrographic evidence, logging observations and broad scale zonation patterns that

can nevertheless be accurately described.

The distribution of mineralogy obtained was then compared to ASTER data from the Geoscience
BC’s ASTER Exploration Assistant draped over a LIDAR digital elevation model (for the surface
dataset) and the spatial relationship with mineralogy, geophysics, geochemistry and core logging

observations was evaluated.

3.2 Geochemical zonation at deposit scale

Geochemical samples collected at the Silver Pond prospect include soil, rock and drillcore
samples. Soil in-situ samples were collected in a 50 by 50 m grid avoiding sections with
Quaternary (glacial) overburden. Due to poor outcrop exposure at Silver Pond, surface rock
samples were collected at mapping stations and not at regular sampling intervals. Drillcore was
sampled at a 2 m interval in relatively fresh host-rock with little to no mineralization, while
samples with significant veining, increased alteration intensity and/or mineralization were sampled
at a 1 m intervals. In sections of core with major structural breaks, isolated mineralization and/or
veining, sampling intervals were adjusted to isolate the zone of interest with a minimum sample

interval of 30 cm.

Silver and an additional 46 elements were commercially analyzed by four-acid digestion followed
by inductively coupled plasma—mass spectrometry (ICP-MS), with samples that returned silver
assays in excess of 1500 ppm being reanalyzed by fire assay of a 30 g sample with a gravimetric

finish. Gold was analyzed by fire assay of a 30 g sample followed by inductively coupled plasma—
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atomic emission spectroscopy (ICP-AES), with a lower detection limit of 0.001 ppm. All samples
that exceeded 10 ppm gold were reassayed by fire assay of a 30 g sample with a gravimetric finish;
the upper detection limit was 10 000 ppm. Quality assurance and quality control samples were

inserted at a minimum of every 10 samples, with duplicates being taken in mineralized zones.

Isocon plots were used to observe quantitative changes in elemental concentrations of the rock-
forming and epithermal suite elements as compared to immobile elements in order to determine
the relationship between alteration types and addition/subtraction of elements (Grant, 2005). An
unaltered reference was calculated from 10—-150 m sections of unaltered core from 14 separate
holes across the property with the same lithology as the Silver Pond prospects. In total, 179.9 m
of core was used to calculate the unaltered reference. The mean, median and standard deviations
of each of the elements analyzed were determined to help ensure that samples selected were
representative of unaltered sections, and to remove any potential outliers within the selected
sections. The mean value was then used as the unaltered reference against all sections of interest.
Mineralized sections, alteration assemblages and individual alteration minerals identified by
SWIR were plotted against the unaltered reference mean to help understand the composition of

hydrothermal fluids responsible for mineralization and alteration.

In order to assess the possible porphyry affinity of the Silver Pond prospect, the MDRU porphyry
index was applied to all geochemical drillhole data. This index is based on the work of Halley and
was developed by the Mineral Deposit Research Unit at the University of British Columbia, and
is a normalized element index ratio that utilizes the known occurrence of porphyry centers being
enriched in Cu, Mo, W and Sn with respect to Sb, As, Ag, Li and Tl which generally are more
enriched in the shallow portions of porphyry, and porphyry transitional environments (Bouzari et

al., 2019). The formula is as follows:

f—g+Mo+(10><W)+(20xSn)

(5xSh)+ (20xTl)+ Ag + As + Li

The MDRU porphyry index typically returns an index value ranging from ~1< to 6, with higher

values indicating a geochemical signature that is more proximal to a porphyry center.
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3.3 Paragenetic relationships
Determining the petrographic relationships of clay minerals through hand sample observation,

petrography, or SWIR analyses is challenging due to the fine-grained nature of the minerals
compared to the spatial resolution of these techniques. Therefore petrography, Raman
spectroscopy and SEM were combined as potential tools to observe paragenetic relationships of
clays. Thin sections were made for 105 samples from 8 drillholes. Target areas were determined
from 1) SWIR data which identified key hydrothermal alteration mineralogy and 2) logging
observations which displayed important paragenetic features of host rock alteration and veining.
A subset of representative petrographic thin sections were selected for Raman and SEM analyses
with a particular focus on samples containing high temperature phases (likely indicators of

proximity to the hydrothermal fluid source).

Raman spectra were collected at the University of Alberta’s Fluid Inclusion Laboratory using a
Horiba Scientific’s LabRAM HR Evolution mounted with an Olympus optical fiber microscope.
LabSpec6 ™ was used for data reduction including smoothing, noise reduction, baseline
subtraction, and multivariant (CLS) analysis techniques (Horiba Scientific., 2019). A
monochromatic laser with a 532 nm frequency was used with a single holographic concave grating
spectrograph with a resolution of 3 cm/pixel and a spectral coverage of ~150-3200 cm™,
operating at <300mW. Raman analysis included point analysis of individual phases, and 120 x120
point grid mapping of ~800umx 600um areas. After spectral processing, each acquisition was
plotted in CrytsalSleuth™ software for CRE (cosmic ray effect) removal and for use of the spectral
matching function with representative spectra from the RRUFF database for positive mineral
identification typically achieving a match confidence of ~85-95%. In addition to the use of
CrystalSleuth software, all presented spectra were referenced to the current literature (primarily
Gates et al.,2017) on interpretation and identification of mineral species, and where possible end
member composition. Raman mapping was collected using 1 accumulation, acquisition time of 1
second, and 100% laser intensity and generated 12,000-16,000 spectra that were processed in
Labspec6 software. Pixels exhibiting photoluminescence rather than Raman scattering were
removed using the threshold function, typically at an assigned limit value of above 1200 counts
depending on spectral profiles. Anomalous peaks associated with CRE were removed using the
despike function at a maximum wavenumber width of 3 cm™. In order to remove high background

results from the raw data, all multidimensional spectral arrays were baselined on a ~20" degree
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polynomial completed with an additional denoising operation. Images displaying the distribution
of each respective phase identified in the multidimensional spectral array were generated by
selecting a representative spectrum (or “loading”) from within the spectral array (with a maximum

of 3 reference spectra) and applying a Classical Least Squares (CLS) fitting procedure.

Scanning electron microscopy analyses were performed in a Zeiss Sigma 300VP-FESEM
instrument in the University of Alberta’s Scanning Electron Microscope Laboratory. All analyses
were performed at high vacuum with an accelerating voltage of 15 keV, and EDS was performed

on spots ranging 5-10mm in diameter.

Results:

4.1 Alteration Assemblages and Mineralogy
Three main alteration types have been identified through SWIR at the Silver Pond prospect:

advanced argillic, argillic, and propylitic. The mineralogy, spatial distribution and textural
characteristics at this prospect are different from the alteration types present at the low sulphidation

targets on the Lawyers property.

Propylitic alteration is a broad scale alteration package composed of chlorite, hematite, carbonate
and epidote, and is typically spruce green to light grey in color (Figure 3). Propyltic alteration
dominantly occurs as weak to moderate intensity, weakly sulphized (0.5-2% pyrite) and is rarely

weakly-moderately silicified, typically as a function of proximity with the argillic assemblages.

Argillic alteration is the dominant alteration style present at Silver Pond and overprints earlier
generations of propylitic and relict phyllic style alteration in the form of K-rich white micas. The

dominant argillic alteration occurs as two subcategories, including:

1) Highly oxidized assemblage consisting of low crystallinity kaolinite, illite, and smectite
stained by iron oxides (limonite, goethite, hematite) likely related with the oxidation of
pyrite (Figure 3). The host rock in this environment has undergone partial to complete

replacement and is friable.
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2) A much broader scale argillic alteration with light to dark grey appearance and feldspar
phenocrysts having commonly undergone complete replacement (Figure 3). Lithologic
textures such as volcanic clasts, feldspars, and layered ash beds are typically still visible
with only partial replacement. Mineralogically, argillic alteration is dominantly composed
of pyrite, interlayered illite and smectite, and white mica (paragonite, muscovite and
phengite) with lesser kaolinite. K-rich white micas (muscovite) are most proximal to
advanced argillic alteration and gradually transitioning to K-deficient, interlayered
smectites and illites. Argillic alteration occurs as moderately to strongly silicified
pervasively sulphidized (5-20% pyrite) zones, resembling a continuum between argillic

and phyllic alteration.

Advanced argillic alteration occurs as highly sulphized (~10-30% pyrite), intensely altered rock
where the original rock texture is lost (Figure 3). Proximal to fault zones this alteration results in
either incompetent rocks completely replaced to clay, or in highly silicified competent rock that
has also undergone partial to complete replacement, manifesting as fine-grained silica with most
other mineral constituents being removed. All advanced argillic sections are moderate to dark grey
in color and rarely exhibit relict host rock textures. The transition from rubbly clay rich core to
competent silicified core almost always occurs at fault contacts (Figure 3 & 4). Rare sections of
altered host rock exhibit possible gusano textures which are known to occur at the base of lithocaps
and are dissolution features characterized by sub-rounded to rounded clusters of clay minerals,
sulfides, sulfates in a fine-grained quartz groundmass (Torres., 2018). Additional textural features
include rare 5-20cm sections that contain mm to cm scale dissolution pores typically proximal to
fault zones. Mircoscale porosity ranging from 20-100 um was also observed with petrographic
analysis. The advanced argillic hydrothermal alteration zone is defined by the presence of high-
temperature, low-pH alteration mineral assemblages including alunite, kaolinite, dickite,
anhydrite/gypsum, high crystallinity white mica, and isolated occurrences of pyrophyllite and
intense sulfidation (dominantly pyrite) (Figure 4D). Intense advanced argillic alteration, moderate
to strongly silicified host rock, and dissolution textures causing isolated porous residual silica
(Figure 4C) strongly correlate with fault surfaces at depth (Figure 4 A&B). The observed spatial
distribution and associated assemblages of advanced argillic mineralogy occur as two general

subcategories including:
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1) A laterally extensive (>1.5 km) assemblage dominated by dickite-kaolinite, quartz, pyrite,
gypsum/anhydrite and lesser alunite. This zone appears as partial to complete replacement
of the host rock, and appears to transition outwards from the major fault zones described.
This assemblage appears to resemble hypogene style alteration characteristics as described
by Cooke et al 2000.

2) A narrow (~50-200 m) assemblage dominated by pyrophyllite, muscovitic white micas,
alunite, dickite, quartz and pyrite. This zone appears in sections of intensely altered host
rock that has typically undergone complete replacement, and is fault bound, occurring on
or with proximity to major fault surfaces. This assemblage resembles the white mica-

pyrophyllite transition environment described by Arribas & Hedenquist 2022.

The alteration domains at Silver Pond present gradual boundaries over 10s to 100s of meters, with
sharp boundaries occurring only in association with structural features. At surface, the highest
intensity hydrothermal alteration in Silver Pond is an elongated east-west advanced argillic-
alteration core, with south and north shoulder zones predominantly composed of transitional
argillic and propylitic alteration assemblages (Figure 5&6). The surface extent of the argillic
alteration domain is largely bound within mapped, logged and inferred fault structures (Figure 7).
The south and north shoulder zones exhibit a transition from advanced argillic alteration to argillic
alteration composed of white mica/illite, smectite and kaolinite. The argillic alteration zone is
observed both at surface and at depth, typically grading outwards from the advanced argillic zones
(ex 20SPCDDO005, 20SPCDDO006 and 20SPCDDO007) or being truncated by fault structures (Figure
8). The deeper sections of the drillholes to the north and south of Silver Pond display a transition
from argillic to propylitic alteration zones (ex. 20SPCDDO001-3, 20SPCDDO005, 21SPNDD003-4).

The majority of chlorite identified within the Silver Pond prospect has a fairly homogeneous low
wavelength absorption feature (~2246-2252 nm) indicating a magnesium-rich end member
(appendix B). In contrast, white micas show systematic zonation in terms of mineral abundance,
composition, and crystallinity. The spectral contribution (i.e. relative abundance) of white micas
is high across the extent of the Silver Pond prospect. Muscovitic compositions occur at depth in
the advanced argillic core and closer to surface in the shoulders of the system, while phengitic
compositions occur at depth in the shoulders of the system (Figure 9). Muscovitic white micas

(lower 2200 nm wavelength) occur as alteration halos around veins and more phengitic
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compositions are associated with groundmass (Figure 11). The crystallinity of white mica and
kaolinite also increases with depth (Figure 8 a, b) and/or proximity to advanced argillic-alteration
zones. Overall, white micas across Silver Pond display intermediate crystallinity values (~0.75-
1.5) with a subset of highly crystalline values (~1.5-2.5) (Appendix I). Regional SWIR studies of
other deposits in the Toodoggone District by Bouzari et al., reported high crystallinity values (>2)
in white micas are associated with quartz sericite alteration associated with intrusive porphyry

stocks at the Baker and Black Gossan deposits.

The presence and abundance of pyrophyllite and dickite (Figure 10), as examples of high
temperature phases, was identified with SWIR analysis and verified through hyperspectral core
scans. Several samples contain over 90% volume of dickite or pyrophyllite. Isolated sections of
the advanced argillic alteration core zone exhibit texturally-destructive pervasive alunite alteration
of the host rock (Figure 10). The hyperspectral corescans also identified narrow zones of advanced
argillic mineralogy (i.e alunite, pyrophllite, dickite) in zones that are broadly argillic-propylitic
suggesting that transitions between alteration domains are, in detail, broader than shown by field

analyses.

Raman spot analyses confirmed the presence, compositional variations, assemblage associations,
and paragenetic relationships of key hydrothermal alteration minerals. Alunite-bearing samples
displayed Raman peak position indicative of K-Na alunites to Na-alunite (Figure 12), which were
confirmed through EDS analyses. Dickite, pyrophyllite and white mica SWIR identification was
also verified through Raman analyses (Figure 13). White micas showed variable positions in the
1000-1150 ecm™ Raman peak representing the solid solution between phengite and muscovite, with
phengite occurring at the upper 1150 cm™ range and muscovite in the lower 1000 range cm™ (Li
et al., 2011; Arbiol., 2021). White micas generally exhibited intermediate composition peak
positions (~1075-1125 cm™) but, similarly to the hyperspectral maps few consistent spatial trends
in composition were observed at the hand sample scale. All major phases identified were verified
with EDS analysis (Table 1) and assemblage associations were observed in backscatter images.
There were some discrepancies between the hyperspectral and Raman identification of
dickite/kaolinite such that some minerals identified through hyperspectral analyses as kaolinite

locally showed Raman peaks characteristic of dickite (Gates et al., 2013).
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4.2 Mineral Paragenesis
Feldspars phenocrysts are replaced by pyrophyllite; alunite-dickite; coarse grained muscovite-

quartz; or kaolinite-muscovite associations. A multiphase quartz-pyrite component appears to be

prior to coeval to these replacements in different samples (Figure 14)

Microporosity cements (10-500 pm) within advanced argillic domains were analyzed and mapped
through Raman showing late-stage infill with quartz, anhydrite/gypsum, pyrite (Figures 15) as well
as complete replacement by an alunite-dickite assemblage (Figure 16). These textural features are
important precursors to deposit formation as they provide the host rock for mineralization in high

sulfidation style settings.

The main vein types present at Silver Pond include quartz, semi-massive sulfide (pyrite),
gypsum/anhydrite and calcite (Figure 17). The earliest generations of veining are typically either
mm-cm scale quartz veinlets or broad-scale fine grained-silicification of groundmass and
pseudomorphs replacements of feldspars. Pyrite veining crosscuts quartz in veins and breccias and
also occurs as finely disseminated throughout the prospect, typically with increasing modal
percentage as a function of increasing alteration intensity. Gypsum and anhydrite veins crosscut
both quartz and pyrite veins. The final stage of veining is a late calcite generation that commonly
infills open space in earlier quartz, pyrite and sulfate veins as well as microporosity in the host
rock. Kaolinite veins identified through hyperspectral mapping (Figure 10) are found in samples
pervasively altered to dickite are crosscut by gypsum veins. Dickite veins were identified through

Raman in samples pervasively altered to pyrophyllite and alunite (Figure 18).

4.3 Geochemical Classification

The surface area of Silver Pond is characterized by a systematic depletion in common rock-forming
elements, such as Mg, Ca and Na, as well as enrichment in epithermal suite elements, such as TI,
Te, Se, As and Sb (Figure 19, Appendix A). Similar chemical relationships were also displayed in
the subsurface with the highest degree of relative enrichment closely correlating with the intensity
and type of clay alteration present. The geochemical fingerprint of each respective alteration
domain, as illustrated in the isocon plots (Figure 21), shows high levels of enrichment in key

elements such as Mo, Se, Te, Pb, Bi, Th and Sn, coinciding with the signature of other known
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intermediate to high sulphidation epithermal systems (i.e., La Coipa, Chile; Summitville, United
States; Pueblo Viejo, Dominican Republic), which are commonly enriched in Cu, Pb, Zn, Mo, Bi,
Sn, Te, Th and Se (John et al., 2018). Samples with intense advanced argillic-alteration generally
exhibit the highest degree of enrichment in epithermal suite elements and a corresponding
depletion in rock-forming elements (Figure 21), with argillic and propylitic alteration assemblages
sequentially having a lower degree of enrichment/depletion of indicative element suites. Select
samples within isolated mineralized intervals (0.3—1 m) from three different drillholes
(20SPCDDO005, 20SPCDD008, 20SPCDD009) show a correlation between the occurrence of Au-
Ag and W, Pb, Bi, Cu, Te, Mo and Se (Figure 21). In addition, positive anomalies of Mo, Se, Te,

Pb, Bi and Sn systematically increase from argillic to advanced argillic-alteration zones.

A series of modelled and logged north-northwest-trending faults appear to have an influence on
the spatial distribution of geochemical trends, with areas proximal to the fault system experiencing
a higher degree of enrichment in select epithermal suite elements. Similar degrees of enrichment
and elemental associations can be found within isolated Au-Ag intersections. Historical drilling
on the Silver Pond prospects also indicates select zones of mineralization occur along a northern
extension of the fault system, possibly indicating extensive mineralization along the strike of these
major fault structures. The close spatial correlation of the enrichment of pathfinder elements with
advanced argillic alteration (high-temperature low-pH) clay assemblages provides evidence that
the system at Silver Pond site has a strong structural control, as suggested by observed fault
structures exhibiting a strong association with highly anomalous geochemical signatures and a
corresponding mineralogical shift that suggests intense fluid alteration. Sharp boundaries between
alteration assemblages at faults indicate that those structures were likely reactivated after

mineralization.

The MDRU porphyry index applied to the Silver Pond generally reports isolated (~10-50 meter)
zones with higher porphyry affinity (~3-5) within the faulted central block with the highest degree
of alteration intensity, which generally grades out to lower scores (<1-2) in the more distal
portions. The results from the MDRU porphyry index mirror the high temperature alteration zones
with anomalous geochemical signatures, but however do not show any clear broad scale
relationship with increasing depth as would be expected in an ideal vertical zonation patten of the

described elemental ratios.
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Figure 3: Representative endmember alteration zones present at Silver Pond with A) medium-dark green host
rock with pervasive chlorite alteration and sporadic carbonate veining representing propylitic alteration B)
highly oxidized argillic assemblages representing supergene overprint, C) highly altered, completely replaced
host rock occurring in conjunction with a fault zone, representing advanced argillic alteration and D) light to
medium grey, intensely sericitized host rock representing argillic alteration.
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Figure 4: Detailed core photos of characteristic textures including major fault structures (A-B), mm scale porosity
within intensely altered and residual silica (C), and semi-massive sulfide breccia (pyrite) within intensely altered and
silicified host rock (D).
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Figure 6: Strip Log of illustrating mineralogical composition and abundances of cross sections A-A’ and B-B’ shown
in figure 5.
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FIGURE 7: Orthogonal view of the surficial extent of the Silver Pond clay anomaly including the distribution of
alteration assemblages with red circles representing samples with advanced argillic, and yellow circles representing
argillic alteration. Discontinuous back lines indicate mapped and inferred fault surfaces.
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Figure 8: Cross section C-C’ (refer to panel 1, figure 5) illustrating extensive faulting within the central advanced
argillic alteration zone.
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Figure 9: Plots of white mica and kaolinite crystallinity as a function of depth (A-B). Plots of SWIR 2200 nm
wavelength position in white mica as a function of depth and mineral species (C-D) (see figure 5 for drill hole

locations).
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Spectrally Dominant Minerals

" =Alunite
| =Dickite
B = Kaolinite
B = Pyrophyliite

Figure 10. Hyperspectral core scans showing the extent of alunite (A-D,orange), dickite

(E-H, green), kaolinite (E-G, red) and pyrophyllite (I-J, blue) alteration in selected

samples.
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Figure 11. Hyperspectral core scans indicating compositional variations in white mica as determined by the

position of 2200 nm wavelength features. White micas in samples SPC010 and 27 have compositions dominantly
muscovitic while samples SPCX075 and SPC085 have dominantly phengitic compositions. Note transitions to

lower 2200 nm features occurring as halos around veins.
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Figure 12: Raman Spectra of alunite/natroalunite samples within advanced argillic assemblage. Panels A-D show the high and low bands
of two alunite samples. Panels E-F display the features of a natroalunite sample. All labels indicate characteristic peak positions of alunite.
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pyrophyllite spectra, Panel B shows a muscovite spectra, panels C-F display the high (3500-3800 cm™) and
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Table 1: EDS Analysis

Spectrum (0] Na Mg Al Si S K Mineral ID
SPC097_10 54.6 1.6 21.0 16.5 6.3 Alunite
SPC097_12 55.1 1.9 21.2 16.0 5.4 Alunite
SPC097_14 54.5 0.9 19.2 16.9 8.5 Alunite
SPC097_5 56.8 3.1 20.6 15.7 3.7 Alunite
SPC097_6 54.8 0.7 19.8 15.5 9.2 Alunite
SPC097_8 54.2 1.4 21.2 16.9 6.3 Alunite
SPC097_9 55.6 3.2 20.9 1.4 15.6 3.3 Alunite
SPC096_ 1 56.4 21.0 22.6 Dickite/Kaolinite
SPC096_ 2 55.8 22.1 22.1 Dickite/Kaolinite
SPC097_1 56.4 21.4 22.2 Dickite/Kaolinite
SPC097_11 55.1 21.8 23.1 Dickite/Kaolinite
SPC097_2 56.7 21.4 22.0 Dickite/Kaolinite
SPC097_3 57.0 21.1 21.9 Dickite/Kaolinite
SPC097_4 56.7 21.2 22.1 Dickite/Kaolinite
SPC097_7 55.3 215 23.2 Dickite/Kaolinite
SPC100_2 54.3 19.9 25.8 Dickite/Kaolinite
SPC100_4 55.4 21.2 23.4 Dickite/Kaolinite
SPC100_6 55.9 21.0 23.1 Dickite/Kaolinite
SPC100_8 55.9 21.3 22.8 Dickite/Kaolinite
SPC101B_ 3 56.4 21.2 22.4 Dickite/Kaolinite
SPC101B_5 56.1 21.3 22.5 Dickite/Kaolinite
SPC101B_8 56.1 19.6 24.3 Dickite/Kaolinite
SPC101B_1 49.2 0.3 0.2 18.9 25.1 6.3 Muscovite
SPC101B_4 49.1 0.5 19.7 24.5 6.2 Muscovite
SPC101B_6 49.6 0.7 18.7 24.6 6.4 Muscovite
SPC100_1 51.4 16.4 32.2 Pyrophyllite
SPC100_3 51.3 16.0 32.7 Pyrophyllite
SPC100_5 51.6 15.9 32.5 Pyrophyllite
SPC100_9 51.5 16.2 32.3 Pyrophyllite
SPC096_ 3 52.6 47.4 Quartz
SPC097_13 52.3 1.0 46.7 Quartz
SPC100_7 51.6 1.4 47.0 Quartz
SPC101B_7 52.4 1.4 45.7 0.4 Quartz
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Figure 14: Petrographic thin sections with A-B) a muscovite altered phenocryst crosscut by a late sulfate (Gyp)
vein, C) complete replacement of the host rock to a dickite(Dck)-alunite(Alu)-pyrite(Py) assemblage D)
illustrating a K-felspar phenocryst partially altered to muscovite suspended in a highly silicified groundmass, E)
kaolinite(Kao)-sericite(Ser) alteration occurring on the rims of a pyrite grain F) a feldspar grain altered to
pyrophyllite(Pyr), with late stage dickite (Dck)
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Figure 15: Multidimensional spectral array displaying a feldspar pseudomorph suspended in a groundmass composed of muscovite
(Msc) altered feldspars, finely disseminated pyrite (py) and minor quartz (Qtz), with the pseudomorph being infilled by late-stage
anhydrite and quartz fluid pulses. The pyrite phase was included in the CLS fitting, but is identifiable as the anisotropic phase in the
cross polarized image on the bottom right, and as the black pixels in the spectral grid. Note that this processing method assigns all
pixels to one of the loadings selected for statistical analyses.

Anhydrite : CaSO,

400 500
Wavenumber [cm-1)

600

()

Intesnity (counts)

=R IR T R R

300

Quartz : Si0,

400 500

Wavenumber (cm-1)

700

Muscovite : KAl,(AlSi;0,,)(FOH),

w

Intensity {counts)
BN ow B oW @
s B 8 & 8 8
8 2 8 & & o

o

200 300 400 500 600 700

Wavenumber {cm-1)

32



s

Alunite:KAl,(SO,),{OH),

Intensity {counts)
o MNoOoW A o N

r
th
S

150 450 550
Raman Shift {em™1)

650

750

Intensity {counts)

[~ T I C IR TR ST I ]

Dickite:Al ,Si ,0 4(OH) ,

200 300 400 500 600

700 800

Figure 16: Multidimensional spectral array exhibiting complete host rock replacement with no relict host rock
textures. Replacement mineralogy includes dickite (Dck) and Alunite (Al). Note that this processing method
assigns all pixels to one of the loadings selected for statistical analyses.
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Figure 17: Veining paragenesis as seen in drill core and thin section A) late gypsum vein crosscutting earlier pyrite phase
within argillic altered host rock, B) quartz (Qtz) vein within a sericite (Ser), smectite (Smt), quartz (Qtz) bearing
groundmass, crosscut by late stage pyrite and gypsum veining taken in cross polarized(XPL) and reflected light (RL), C)
a sphalerite (Sph) grain with a second stage quartz vein, and a third stage calcite (Cal) vein in XPL and D) Earlier
generations of pyrite (Py) and quartz(Qtz) crosscut by gypsum (Gyp) in XPL.
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Figure 19: Orthogonal view of the Silver Pond argillic surface expression (outlined in beige)
and faults. A. Relative concentrations of Tl are indicated using a colour scheme and a
corresponding symbol size. B. Relative concentrations of Ca are indicated using a colour
scheme and a corresponding symbol size.
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Figure 21. Isocon plots showing elemental relationships of alteration assemblages and mineralized zones plotted against
reference unaltered hostrock, where C altered (vertical axis) represents the concentration of each assayed element in the
altered/mineralized hostrock, and C unaltered (horizontal axis) represents the concentration of each assayed element in the
unaltered hostrock. Elements that experienced no net loss or gain lay on the line with a slope of 1, with enriched elements having
a value greater than one and depleted elements having a value of less than one, and immobile elements generally staying on the
line regardless of the influence of alteration events. a)lsocon plot of the propylitic alteration zones shows minimal
enrichment/depletion due to the occurrence of dominantly lower temperature hydration reactions (i.e., chlorite, epidote). b) Isocon
plot of representative advanced argillic-alteration shows a high degree of enrichment in epithermal suite elements (i.e., W, S, Ag,
Se, Mo) and major depletion in rock-forming elements (i.e., Mg, Ca, Na). c) Isocon plot of elemental distribution in a 1 m drillcore
interval (drillholes 20SPCDDO005, 20SPCDD008 and 20SPCDDO009) with 23.6 ppmAu equivalent and d) Isocon plot of elemental
distribution in 1 m drillcore interval (drillholes 20SPCDD005, 20SPCDD008 and 20SPCDDO009) with 3.05 ppm Au equivalent. The
isocon plots of mineralized sections indicate a similar geochemical signature as the advanced argillic-alteration zones, indicating
the identified enrichment trends can be used for targeting mineralization. Drillhole locations shown on Figure 3. Abbreviation: gt,

grams per tonne.
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Discussion:

5.1 Mineralogy and conditions of formation
Mineral associations and mineral chemistry can be indicators of genetic environments. Kaolinite

polymorphs provide information on the temperature and pH conditions of formation. The
isochemical transition from kaolinite (low temperature phase) to dickite (high temperature phase)
occurs at ~200 °C (Reyes., 1990). As a result, kaolinite occurs in a broad range of environmental
conditions, ranging from weathering at low temperature surface conditions to higher temperature
conditions present in hydrothermal-magmatic systems. Dickite, in contrast, is more commonly
associated with higher temperature, lower pH conditions present exclusively in hydrothermal-
magmatic systems. SWIR and Raman analysis in this study indicate that dickite is largely
associated with the highest intensity alteration zones, while kaolinite species occur dominantly in

the surficial zones as well as in the lower temperature illite/smectite assemblages.

The presence and composition of alunite is also dependent on conditions of formation. Modeling
studies indicate that aluminum rich minerals (pyrophyllite, diaspore, and locally andalusite) are
stable at high temperatures at depth and, in a gradually lower-temperature shallow-regime, Na and
K alunite become stable (Hedenquist & Taran., 2013). As a result, alunite occurs associated with
1) fumarolic steam heated settings where it is associated with kaolinite and interlayed illite-
smectite occurring in a 100-160 C temperature range, as well as in 2) hypogene hydrothermal-
magmatic conditions occurring with diaspore, pyrophyllite, kaolinite, dickite and zunyite within
acidic conditions and a temperature range of 200-350 °C (Arribas, 1995). Experimental data
suggest that more sodic alunite is favored in higher temperature conditions (Deyell and Dipple,
2004), thus the identification of alunite versus natroalunite further helps constrain temperature
conditions present in the alteration system in question. The alunite at Silver Pond as indicated by
the shift in the 1480 SWIR absorption feature (Chang et al., 2011) has intermediate composition
suggesting moderate temperature ranges. Alunite at Silver Pond, however, commonly occurs in
conjunction with higher temperature minerals including dickite and rarely pyrophyllite. The
occurrence of minerals that form in significantly different conditions in the same samples suggest
either extreme geothermal gradients or overprinting events whose paragenetic relationships

remains unclear.
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5.2 Spatial distribution of mineral associations
Mineral assemblages provide more comprehensive information on genetic environments. Five end

member environments can result in advanced argillic alteration (Arribas and Hendequist, 2022)
including low temperature oxidation of pyrite, steam heated (CO; and H>S type), hypogene
condensate, and high temperature white mica-pyrophyllite transition zone typical to porphyry
transitional environments (which commonly occurs at the base of lithocaps). The mineral
assemblages at Silver Pond underline the presence of multiple advanced argillic environments that
evolved in space and time. All advanced argillic alteration assemblages are located in a relatively
shallow, EW fault-bounded block that displays the highest abundance of predominantly
muscovitic white micas (low 2200 nm feature) and pyrophyllite, and a systematic increase in
kaolinite and white mica crystallinity with depth and/or proximity to fault structures indicative of
decreasing pH and increasing temperature (280—400°C) regimes (Monier and Robert, 1986;
Cohen, 2011). The first advanced argillic assemblage identified consists of either (1) large alunite-
kaolinite-dickite haloes with isolated sections of pyrophyllite in intervals that display the highest
degree of texturally destructive alteration, intense leaching of the host rock, and likely represent
feeder zones or (2) narrow fault-related occurrences of residual silica, pyrite, fine grained alunite-
pyrophyllite rich zones with a white mica association (typically K-rich, muscovite). This style of
advanced argillic alteration resembles the white mica-pyrophyllite zone characteristic of the base
of lithocap zones. The muscovite to pyrophyllite transition ( ~350 °C, Hemley et al., 1980;
Watanbe and Hedenquist, 2001) as described at Silver Pond represents the deepest, highest
temperature advanced argillic alteration type and likely has a direct association with magmatic
fluids exsolved from underlying intrusions commonly at the top of porphyry systems and/or at the

base of lithocaps (Sillitoe, 1994).

In contrast to the pyrophyllite-bearing advanced argillic alteration, the second style of advanced
argillic alteration occurs in a broader scale E-W elongated alteration zone consisting of dickite
tkaolinite and sulfates that occur both as replacements and cements spatially associated with
pyrite, residual silica, and lesser alunite. The mineralogy of this zone resembles hypogene, acid-
sulfate conditions which form as a result of the disproportionation of high temperature magmatic
vapors such as HCI and SO» to H>SO4and H2S, and typically occurs in a 200-300°C range, with a
pH range as low as <pH 1 (Arribas & Hedenquist., 2022; Arribas., 1995; Giggenbach., 1997).

Hypogene assemblages are known to occur in the shallow portions (~150-400 m) of intrusions
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within the epithermal environment (Arribas & Hedenquist., 2022; Sillitoe., 1999; Steven and
Ratté., 1960).

A final stage of advanced argillic alteration broadly represents shallow (~0-50m), late stage, low
temperature (<40 °C) supergene style alteration that occurs as a result of the oxidation of pyrite
from exposure to atmospheric oxygen within highly sulphidized zones. This zone occurs in
isolated sections and is characterized by the presence of iron-oxides, kaolinite, and pyrite. Surface
waters measured at Silver Pond reported pH readings as low as ~2, indicating the ongoing process

of supergene style weathering and alteration in the modern-day environment.

The fault bound advanced argillic zone is in sharp structural contract with broad dominantly illite-
smectitet chlorite alteration assemblages to the north and south, which are zonation patterns
characteristic of intermediate to high sulphidation deposits as classified by John et al. (2018).
These illite-smectite assemblages are associated with white micas of more phengitic composition
with depth and distance to likely feeder zones. While the identification of illite-smectite through
SWIR is not conclusive, the absence of high-temperature minerals (i.e.. dickite, pyrophyllite) and
the presence of phengite is indicative of a likely change to an argillic alteration environment. This
broad argillic halo likely occurred as the host rock buffered hydrothermal magmatic fluids,

resulting in gradually lower temperature and neutral pH assemblages.

In the north and south structural blocks argillic alteration transitions to propylitic assemblages with
depth. The chlorites at Silver Pond have Mg-dominant compositions. The magnesium content of
chlorites in other mineral deposits increases with proximity to high temperature centers (Neal et
al.,2018; Feng et al., 2019), where they have been used as a vectoring tool. The lack of systematic
trends in magnesium chlorite contents at Silver Pond and the abundance of chlorite in the Hazelton
volcanics regionally suggests that not all the chlorites in the host rock are of hydrothermal origin
and chlorite chemistry systematics at Silver Pond may be difficult to interpret as a proxy for

hydrothermal fluid pathways.

5.3 Controls on fluid flow and implications for exploration
The Silver Pond prospect area has been previously described as a lithocap defined by a high degree

of clay alteration caused by a downfaulted acid sulfate outflow (Diakow et al., 1991). The highest

degree of texturally destructive alteration identified in this study are associated with structural
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feeder zones and correspond to samples altered to alunite-kaolinite-dickite haloes and isolated
sections of pyrophyllite. These narrow advanced argillic alteration zones are bounded by a broad
muscovite (+illitetsmectite) alteration assemblage characteristic of intermediate to high
sulphidation deposits (John et al., 2018; Arribas, 1995). To date, exploration efforts at Silver Pond
have intersected the main alteration envelopes associated with high sulfidation systems (i.e.,
sericite-pyrophyllite, quartz-dickite/kaolinite, quartz-alunite, illite-smectite) but not a zone of
residual quartz, which typically hosts Au-Ag mineralization in analogous deposits. Advanced
argillic-alteration assemblages commonly cap porphyry copper systems (Sillitoe, 1973). The
Silver Pond zone likely represents the surface expression of a hydrothermal-magmatic system
derived from the intrusion of the Black Lake Intrusive Suite. The elevated base-metal associations
elsewhere in the Toodoggone district including at Baker, Sofia, Black Gossan (Bouzari et al 2019),
and at depth in isolated sections of Cliff Creek and AGB are indicative of deep hydrothermal
system(s) associated with shallower mineralization and alteration domains. The relatively small
footprint of the argillic leach cap at Silver Pond possibly signifies that it represents a shoulder zone
of the main circulation conduit, and/or post alteration tectonism resulted in the displacement of the

structural bloc that contained the main surface extent of the lithocap.

The largest degree of depletion in rock forming elements and enrichment in epithermal-suite
elements corresponds to texturally destructive advanced argillic alteration. Texturally destructive
advanced argillic alteration and its association with epithermal suite elements is focused in zones
proximal to faulting suggesting a structural control on fluid flow. The compositional ratios of
epithermal elements in these fault zones as represented by the MDRU porphyry index are
comparable to geochemical signatures in other systems proximal porphyry signatures within the
Toodoggone District. The link between the enrichment of individual elements associated with
porphyry centers such as W and Sn and high temperature mineralogy assemblages occurring along
major fault surfaces, suggests that the Silver Pond experienced conditions that occur in close

spatial association with a porphyry style environment.

The distinct mineralogical and geochemical features of Silver Pond, as well as mapped and logged
fault structures indicate that the larger domain represents a fault bound wedge, which is consistent
with the horst-grabben geometry observed elsewhere in the broader Toodoggone volcano-tectonic

depression. The fault surfaces that confine the Silver Pond structural wedge and serve as a primary
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conduit for hydrothermal magmatic fluids have a similar orientation as the main north-northwest-
trending regional high angle fault system that served as a key control for mineralization in the
adjacent low sulphidation—style deposits in the property, as well as elsewhere in the Toodoggone
District including the high sulfidation deposits of the Ranch Property located directly north of the
Lawyers property. These regional fault structures are broadly responsible for the development of
graben and half graben geometries that define the main structural domains on the Lawyers
Property. Fault blocks within known extensional regimes typically exhibit normal faulting which
conceptually lends itself to the possible downfaulting of the earlier magmatic products and
potential mineralized zones of Silver Pond within a graben structure. At the low sulfidation
prospects, faults associated with mineralization commonly have multiple generations of
reactivation. Given the similar fault regime and structures present at Silver Pond, fault
displacement and truncation of mineralized zones coincident with earlier generations of faulting
could be possible. Although the direction and extent of fault displacement was not determined due
to a lack of kinematic indicators, it likely played a role in the preservation of the Silver Pond

alteration zones.

The identification of key indicator minerals (i.e quartz-pyrophyllite-alunite-muscovite) coupled
with diagnostic geochemical associations with direct hydrothermal-magmatic implications at the
Silver Pond prospect expands the area within the Toodoggone District with demonstrable porphyry
linkages. The similarities between Silver Pond and other prospects within the Toodoggone District
with shallow porphyry expressions such as Brenda and Alunite Ridge to the east, and the Mets and
Bonanza to the north, underlines a regional scale trend of clustered porphyry systems within a
relatively narrow geographic area. To date, the porphyry deposits discovered (i.e Sofia, Pine,
Kemess) lie on the eastern extent of the Toodoggone District. The lithocap environments at Ranch
(Mets, Bonanza, Thesis) and Lawyers (Silver Pond), as well as the high temperature porphyry style
K-silicate alteration present at Baker, suggests porphyry style conditions throughout a broader
extent of the western portion of the district, underlining the likelihood of undiscovered porphyry

deposits occurring elsewhere in the district.

The distribution of alteration mineralogy is interpreted as occurring in four major stages (Figures
22-26). The first stage is likely linked to the onset of hydrothermal-magmatism driven by the

emplacement of the Black Lake Intrusive suite, with magmatic fluids being derived from
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crystallization and devolatilization processes of the underlying plutons. Broad scale, synvolcanic
faulting provided the fluid conduits that were exploited by the magmatic fluids into the overlying
volcanic stratigraphy of the Toodoggone Formation. Upon ascent, fluids went from equilibrium
with K-rich white mica to equilibrium with pyrophyllite-dickite during cooling and sulfur
disproportionation. The central advanced argillic assemblage transitioned to a broad scale argillic
zone as the magmatic fluids were buffered by the surrounding volcanic host rock. Porosity infill
with quartz and sulfates indicates a later stage of fluids responsible for cement precipitation.
Interaction of a later magmatic fluid with meteoric water at the paleowater level may have caused
the precipitation of these cements. If that is the case, this overprinting relationship maybe
indicative of telescoping process common to volcanic plutonic arcs, in which shallow epithermal
style alteration assemblages overprint earlier assemblages associated with porphyry, and porphyry
transition type environments (Sillitoe., 1994). Displacement along the fault conduits at least in part
postdates hydrothermal alteration and caused the central block of Silver Pond to be structurally
displaced with respect to the surrounding blocks and possibly to be partially eroded. Following the
cessation of magmatism in the Toodoggone District and a depositional hiatus in the Middle to
Upper Jurassic, a thick package of Cretaceous sediments was deposited forming a large regional
unconformity of the Sustut Group underlain by the earlier Jurassic magmatic products and
preserving the mineralized systems of the Toodoggone District. Late-stage uplift resulted in a
return to an erosional regime, with high rates of denudation exposing the alteration domains close
to the modern surface. Continued supergene oxidation of highly sulphidized assemblages of host
rock expanded the argillic surface expression on the modern surface, resulting in overprinting
relationships in the shallow portions of the main alteration domain and lateral expansion of its

edges.
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Conclusions

Silver Pond represents an environment resembling the surface expression of deep porphyry
systems with late-stage overprinting of shallow hypogene and supergene assemblages. Despite the
evidence for a high sulfidation epithermal system including favorable stratigraphy, geochemical
signatures, textural evidence, and major alteration zones and their associated transitions, a
significant mineralized silicic alteration zone that commonly hosts economic mineralization in
analogous deposits has yet to be intersected. Further research that would help refine the Silver
Pond exploration model would ideally include deeper drilling to evaluate elemental associations,

and identification of constraints on structural displacement.

The adjacent high grade, low sulfidation deposits on the Lawyers property and extensive
mineralization throughout the Toodoggone District are associated with fault structures and
stratigraphy similar to the Silver Pond prospect suggesting a fertile environment for the generation
of mineralized systems. In a regional context, the Silver Pond system represents a detailed example
of the broad scale potential of the Toodoggone District as a major target for the exploration of
porphyry style systems. The presence of porphyry style surface expressions as defined by
advanced argillic alteration lithocaps and/or high sulfidation style mineralization at exploration
targets throughout the district including Baker, Black Gossan, Brenda, Ranch and Silver Pond
underlines multiple centers with hydrothermal-magmatic products, often associated with proven
mineralization within the interrelated shallow epithermal regimes. Renewed interest, validated by
the results of various active exploration programs throughout the Toodoggone District delivers the
necessary momentum that will help develop its full discovery potential and further build upon the

growing understanding of the geology of the region.
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Figure 22: Schematic cross section of proposed Tl paragenetic sequence, with early-stage
extensional faulting and the emplacement and cooling of plutonic suites generating the
hydrothermal-magmatic system responsible for the high temperature white mica-pyrophyllite
transition environment at depth and moderate temperature, low pH assemblages at surface. The
fluid migration pathway and rock buffering relationship is indicated by a transition of high
temperature mineralogy at the core zone situated around the fault system to the broader scale
argillic zone. The mineralogical transitions and compositional shifts occurring as a function of
temperature and pH are supported by 2200 nm (black contour lines) wavelength and crystallinity
trends. Temperature isotherms (red, orange, yellow contours) are deduced from mineralogical
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Appendix A: Geochemistry Data Cross Sections
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N-S Mo Concentration
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N-S S Concentration
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N-S Te Concentration
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N-S MRDU Porphry Index

' o =
g 5 % g -
~ ~ B 3 = = o 8
X005'948 = 5 g8 m m 2 P o
[11] SRmwa
fgeze228
2 3
s c8888¢8Y
al Se8888 !
S S -amw
=]
R
A00S'SSE'S ADDS'SSE'D
X000'909 X000'908
ADO0'55E'D ADOD'9SE'S
A005'95€'9 AD0S'95ES
X005'509 X005'508
L
Uosw S sl
A00D'2SE'D m ADDO'LSE'S
e e N
g g 2
H & g

ions

SWIR Data Cross Sect

Appendix B
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N-S Alunite Composition

2 . = 2
i 3 | - H E H
11} .
, ‘BT g
q 3
8 o § M
ADOU'SSE'D ! g 22
E
| 1 {1
E
il ©
506,500 ) X005°508
nos'sses 6,355,500
600002dS0Z ——————
500QQodSye -
800 4
A0003ES 4000356
_.DBQ.DU&
MOQDDO
Vuanavn. z
215P
500002ds| )
ADDS'ISE'D ADOS'95E'9
xwoooss 606,000%
£,357,0007 J00025€S
Naoﬂﬂztm.h
[11]
g i g

N-S Chlorite Abundance

g B
= = =3 =]
- = al s 8888 B
. 2 SsggtBg |
o .. g 538358 | L
1 3 82gggg¢8
H ZcgBEgEE:
ADDD'SSE'S 8 v 2sg288 Jodysdes
JHEEE
e E
g
R R | -
606,500% ~\|\ X005'90%
AD0S'SSE'S £,355,500Y
600009dS0Z 7 —|
c00aQddSke Arrre——
800005 4ggy.——
ADDO'ISE'D b —n £ ADOD'ISE'S
lauga2eSkE ] 5
g0000OBREE T T e
P00agay,
w)wvzvdoc f
§000094 g
ADDS'9SE'S ADDS'ISE'S
bog,
Gangg, '
:33_41; LB
.w)m.ﬂt [
X000'909 506,000%
6,357,000Y ADOD'LSE'S
Z00aangs,
hLi L,
m

20002

1,0007

64



N-S Chlorite Composition
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N-S Epidote Abundance
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White Mica Composition
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Appendix C

E-W Fault Structure
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E-W Litholodgy
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E-W Logged Pyrite Percent
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E-W Silicification Intensity
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N-S Logged Pyrite
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N-S Logged Silicification Intensity
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N-S MDRU Porphyry Index
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Raman Spectra
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Appendix D
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Alunite High Band
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Alunite High Band
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Muscovite
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Raman Intensity
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Appendix E: Raman Multidimensional Arrays
R

Dickite: ALSi,0,(OH), G Quarlz: Si0, B Anhydrite:CaSO,
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Multidimensional spectral array exhibiting a dickite, quartz, anhydrite assemblage, with late stage
anhydrite crosscutting earlier generations of dickite and quartz.

R Quartz : Si0, Pyrophyllite : ALSI,0,,(0H), B Anhydrite : CasO,
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Multidimensional spectral array exhibiting a feldspar phenocryst completely replaced to
pyrophyllite, suspended in a quartz rich (silicified) matrix. Anhydrite appears as a late-stage infill(?).
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R Albite Pyrophyllite B Quartz
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Multidimensional spectral array exhibiting a feldspar phenocryst completely replaced to
pyrophyllite, suspended in a quartz rich (silicified) matrix. Albite occurs as an alteration rim
surrounding the phenocryst.
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Appendix F: Petrography

Sample ID SPC096
Drillhole 20SPCDDO009
Depth 242.53 m

Barite, dickite, gypsum

b 2
:’f\?* SWIR Assemblage

Advanced Argillic

Light XPL
Magnification 10X

contact with vein

Description: Coarse grained barite associated
with gypsum vein with fine grained dickite on

Sample ID SPC041
Drillhole 20SPCDD004

Depth 1333 m

Minerals Present Alunite

Advanced Argillic

Light XPL
Magnification 10X

{ Description: Coarse grained alunite grains.
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Sample ID SPC065
Drillhole 20SPCDDO0O07
Depth 161.54 m

Minerals Present

K Feldspar, sericite,
dickite, qtz, minor

pyrite
SWIR Assemblage | Advanced Argillic
Light XPL
Magnification 4X

Description: Sericite alteration of felspar
phenocryst and of groundmass. Minor
dickite (late?) and fine grained quartz in

groundmass.

Sample ID SPC095
Drillhole 20SPCDD009
Depth 234.5m
Minerals Muscovite, dickite,
Present gtz, sericite, minor
pyrite
SWIR Advanced Argillic
Assemblage
Light XPL
Magnification 10X

Description: Feldspar phenocryst
replaced by coarse grained muscovite.
Fine grained dickite, sericite, qtz and
minor pyrite in groundmass
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Sample ID SPC097
Drillhole 20SPCDDO009
Depth 244.05

Minerals Present

alunite, dickite,
pyrite, gypusm,
minor pyrophyllite, ,
minor quartz

Assemblage Advanced Argillic
Light XPL
Magnificiation 4X

groundmass.

Description: Bands of alunite, dickite and
pyrite crosscut by a gypsum vein. Minor
pyrophyllite and quartz in the

Sample ID SPC101
Drillhole 20SPCDDO0O09
Depth 262.60

I Minerals Present

pyrophyllite, dickite,
pyrite, minor quartz

Assemblage Advanced Argillic
Light XPL
Magnificiation 10X

to pyrophyllite

Description: Feldspar phenocryst altered

with  dickite vein




Sample ID SPC103A
Drillhole 20SPCDDO009
Depth 267.54 m
Minerals dickite, gypsum,
Present calcite, pyrite
SWIR Advanced Argillic
Assemblage
Light XPL
Maghnificiation 4X

Description: Gypsum vein associated
with dickite. Late stage (?) calcite
infill. Pyrite occurs in highly altered

groundmass.

Sample ID SPC104A
Drillhole 20SPCDDO009
Depth 272.3m
Minerals dickite, pyrite,
Present sericite/muscovite
SWIR Advanced Argillic
Assemblage
Light XPL
Magnificiation 4x

R

Z § Description: Dominantly fine grained
ﬁ“’% ' dickite (alteration front?) in contact
with highly sulphidized (pyrite) and
.‘ sericitized (muscovite?) groundmass.

87




Sample ID SPC104A

Drillhole 20SPCDDO009
Depth 260.62 m

Minerals Present | Pyrophyllite, dickite,
pyrite,

§ SWIR Assemblage | Advanced Argillic

Light XPL
Magnificiation 4x

ks Description: Feldspar phenocrysts
{4 completely altered to pyrophyllite within
intensely sericitized groundmass with
minor dickite and pyrite.

Sample ID SPC036
Drillhole 20SPCDD004
Depth 549 m
Minerals Present Dickite
SWIR Assemblage Advanced Argillic
Light XPL
Magnificiation 20X

Description: Platy dickite occuring as vein/vein
selvage within a broader section of dickite-

sericite cement.
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Sample ID SPC073
Drillhole 20SPCDDO0O07
Depth 4475 m
Minerals Present Kspar, illite, pyrite,
quartz
SWIR Assemblage Argillic
Light XPL
Magnificiation 10X

Description: Altered feldspar within illite, pyrite,
quartz dominant groundmass.

Sample ID SPC046
Drillhole 20SPCDDO005
Depth 352.88 m
Minerals Present quartz, illite, pyrite
SWIR Assemblage Argillic
Light XPL
Magnificiation 10X

Description: highly silicified groundmass
composed of quartz, illite, pyrite and highly
altered feldspar.
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Appendix G: ASTER SWIR

S Concentration %

I 0.000 0 0005
I 0.005 to 0500
[ ]os00to1500
] 1500t02000
B 2000 to 2500
B 25000 3.000
Bl >-:o000

Iron Oxide Abundance

|
Weak Moderate Streng

Orthogonal view of the Silver Pond prospect displayed with ASTER SWIR data, indicating a high
abundance of iron oxides at surface that coincides with elevated concentrations of sulfur.

90



Appendix H: Hyperspectral Core Scans

Alunite-Jarosite-Pyrophyllite
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Gypsum-Paragonite-Calcite
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Muscovite (2195-2205 nm)




Kaolinite-Dickite-lllite/Muscovite

) e S
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Reflectance

White Mica-Chlorite-Montmorrilonite
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Appendix I: Crystallinity vs 2200 nm

Crystallinity vs Al-OH Feature

2.5

@ Muscovite
® Muscovitic Phengite
Paragonitic Muscovite

Paragonite

White Mica Crystallinity
-
w

® Phengite

0.5

2185 2190 2185 2200 2205 2210 2215 2220 2225 2230
2200 Wavelength Feature (nm)

Plot of the 2200 nm AI-OH feature (x axis) versus crystallinity of white micas at prospect scale, with phengitic white
micas generally displaying lower crystallinity values, and a shift to higher crystallinity values in more muscovitic
compositions.
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Appendix J: Proposed Paragenesis

Early-Stage
Magmatic Fluids

Mid-Stage

Hypogene/Acid Sulfate Alteration

Isolated Late-Stage
Supergene Alteration

Pyrophyllite ==

Alunite

Dickite

Sericite

Smectite o

Pyrite

Quartz
Sulfates
Kaolinite

Fe Oxides
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Appendix K: EDS and SEM Analysis
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