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ABSTRACT

The Goldenville iron formation (IF) and associated sedimentary rocks, within the
Point Rousse complex of the Baie Verte Peninsula, hosts the Goldenville Au deposit and
produced 23 tonnes of ore between 1904-1906 (158 oz gold recovered). The Goldenville
IF marks the end of Cambrian-Ordovician (~489-485 Ma) Au-rich VMS activity (i.e.,
VMS Rambler-Ming district), is considered to be correlative with the Nugget Pond IF
with both iron formations believed to form a marker unit between the Mount Misery
Formation and the overlying Snooks Arm Group cover sequence (~470 Ma), and captures
paleo-oceanic redox conditions during the transition from the Cambrian to Ordovician.
Despite economic, stratigraphic, and geological importance of the Goldenville IF, it has

received very little textural-mineralogical-geochemical study.

The Goldenville horizon is a laterally discontinuous, fine-grained, and laminated
unit within argillites, volcaniclastic rocks, and basalt flows. Chemostratigraphy provides
evidence of multiple iron formation horizons between the Mount Misery Formation and
the overlying Snooks Arm Group cover sequence. In particular, the position of the
Goldenville iron formation is lower in stratigraphy and contained within the Mount
Misery Formation. In the IF, the lithogeochemical data reflect varying contributions from
detrital material, hydrothermal discharge, and hydrogenous elements scavenged from
seawater. Samples with the highest hydrothermally sourced Fe and Mn abundance
preserve evidence in their REE+Y chemistry for two distinct oxide particle scavenging
shuttles that operated in a volcanically active basin with oxygenated bottom waters.

Textural evidence of gold in and proximal to the IF suggests that hydrothermal fluids
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interacted with Fe**-bearing minerals within the IF, resulting in wall rock sulfidation and

the co-precipitation of gold and pyrite.
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GENERAL SUMMARY

Iron formations, including the Goldenville and Nugget Pond horizons, on the Baie
Verte Peninsula, Newfoundland, are host to a number of Au deposits. The Goldenville IF
formed at the end of Cambrian into the Ordovician (~489-485 Ma), hosts gold
mineralization, captures ocean oxygenation conditions at its time of formation, and is a
distinct unit between the Mount Misery Formation and the Snooks Arm Group cover
sequence in some locations. This work showed that there are multiple IFs at this boundary

and the Goldenville horizon is below the contact to the Snooks Arm Group.

The Goldenville IF is a laterally discontinuous, fine-grained, and laminated iron-
rich unit within argillites, volcaniclastic rocks, and basalt flows. In the IF, the data reflect
varying contributions from multiple sources of the ocean basin it was formed within.
Goldenville IF samples with the highest iron composition have distinct rare earth element

and Yttrium signatures akin to modern oxygenated seawater.

Gold in and proximal to the IF is along edges of magnetite and quartz veins,
indicating fluid interaction with iron-rich wall rock depositing gold and pyrite. The
research within demonstrates that the Goldenville IF provides important data for
understanding stratigraphy, Cambrian-Ordovician Ocean oxygen conditions, and

reevaluates the unit as a target for gold mineralization.
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CHAPTER 1: Introduction and Overview

1.1 Introduction

The Baie Verte Peninsula (Fig. 1.1) has been the focus of mineral exploration and
development for base metals (Cu, Zn), asbestos, and Au since 1867 (Hibbard, 1983;
Evans, 2004; Skulski et al., 2010). The peninsula hosts numerous Cu- and Au-rich
volcanogenic massive sulfide deposits, as well as orogenic gold deposits (Hibbard, 1983;
Evans, 2004; Sparrow et al., 2017), where Au is hosted in both lower Ordovician
ophiolitic rocks (e.g., Betts Cove and Pacquet complexes) and their volcanic cover
sequences (Snooks Arm Group; Bédard, 1999; Castonguay et al., 2009). Significant Au
mineralization is associated with fault zones and their splays (e.g., Baie Verte line and
splays - the Scrape and Deer Cove thrusts) and is divided into either vein-hosted or
altered wall rock-hosted mineralization (Dubé¢, 1990; Evans, 1999; Sparrow et al., 2017).
The most common gold-only mineralization in the area is Au disseminated throughout
altered wall rocks; particularly high Fe-Ti basalts and medium grained diabase/gabbro
that hosts the Pine Cove deposit, and gabbro intrusions that host the Stog’er Tight and
Argyle deposits, all of which have a spatial association to major faults (Dubé, 1990;
Ybarra, 2019; Pawlukiewicz, 2020). Regionally extensive iron formations in the Baie
Verte Peninsula also host orogenic Au, including the past producing Nugget Pond and
Goldenville deposits (Dubé, 1990; Evans, 1999, 2004). The Nugget Pond deposit,
associated with the Nugget Pond horizon, produced approximately 488,000 tonnes of ore
that graded 9.61 g/t Au (Evans, 1999; Sparrow et al., 2017). The Goldenville deposit,

associated with the Goldenville iron formation, and the focus of this study, produced 23
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tonnes of ore between 1904-1906 (158 oz gold recovered), and more recently was the
focus of an exploration campaign that resulted in drill hole intersections with Au grades

of up to 1.42 g/t over 0.42 m (Sparrow et al., 2017).

The Goldenville deposit and surrounding stratigraphy are collectively known as
the Goldenville horizon, and despite past mining and recent exploration, the deposit and
horizon have not been studied with modern methods, and the chemistry and relationships
of the iron formation to Au and base metal mineralization in the horizon are not well
understood. Several models have been proposed as the source of gold for the Goldenville
deposit, such as: 1) syngenetic gold, along with base metals, where gold is linked to
seafloor exhalative horizons (i.e., syngenetic Au in iron formations; Fitzpatrick, 1981); 2)
gold that was concentrated due to remobilization of original syngenetic Au (Snelgrove,
1935; Watson, 1947; Frew, 1971; Hibbard, 1983); or 3) related to epigenetic gold-
enrichment due to wall rock sulfidation and veining associated with orogenic Au-bearing
fluids interacting with the Fe-rich rocks (Evans, 2004). Previously, Fitzpatrick (1981)
indicated that Au mineralization in the Goldenville iron formation was synchronous with
the iron formation deposition (i.e., syngenetic), and along with previous workers
(Snelgrove, 1935; Watson, 1947; Frew, 1971; Hibbard, 1983) he proposed that the gold-
bearing quartz veins were a result of remobilization of gold that was previously deposited
within the iron formation. In contrast, compared to similar deposits globally, most models
for iron formation orogenic Au suggest they form from Au-bearing metamorphic fluids
reacting with iron oxide-facies wall rock (e.g., Caddey, 1991; Peter, 2003; Morelli et al.,

2010; Lambeck et al., 2011; Steadman et al., 2014; McNicoll et al., 2016).
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In addition to being potential hosts of orogenic gold, iron formations and
ferruginous cherty sediments are spatially associated with volcanogenic massive sulfide
(VMS) deposits (Peter and Goodfellow, 1996; Spry et al., 2000; Konhauser et al., 2017).
These VMS-related iron formations are referred to as exhalative-type (or Algoma-type),
to emphasize their formation via exhalative hydrothermal vent processes (Gross, 1980;
Bekker et al.,, 2014). Further, the Goldenville iron formation, occurring at a similar
stratigraphic position as the end of Cu-Au-bearing Cambrian-Ordovician (~489-485 Ma)
VMS activity (i.e., Ming deposit and Pacquet complex volcanism), and is interpreted to
be a stratigraphic transition/marker unit within the Snooks Arm Group cover sequence

(~470 Ma) (Skulski et al., 2009).

Across global studies of exhalative iron formations, it has been shown they form,
in part, from mineral particles that precipitate in seawater and adsorb elements from the
water column at the time of their formation (Bekker et al., 2014; Gourcerol et al., 2016).
The redox-sensitive trace elements scavenged by these particles can result in a chemical
signature (e.g., rare earth elements and Y patterns) retained in iron formations with
potential to record ocean redox conditions within the basin of deposition. For this study,
the Goldenville iron formation provides an opportunity to test the deep marine basin
redox of the Humber seaway at the transition from the Cambrian to Ordovician. To be
effective, however, particle-scavenged seawater signatures must be isolated from other
contributors to bulk IF geochemical signatures, such as that of the hydrothermal fluid
initially supplying dissolved Fe (and Mn) to the basin, and any volcaniclastic or

terrigenous detritus.
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While the regional tectonostratigraphic setting of the Goldenville iron formation
is understood, its internal variations, lithogeochemistry, and thus the details of its origin,
remain unknown. To better understand the Goldenville iron formation, this Master’s
study has four main objectives: 1) document the variations in the lithofaces and
lithogeochemistry of the Goldenville iron formation and surrounding units; 2) evaluate
the detrital, hydrogenous (signatures from seawater), and hydrothermal geochemical
contributions to the iron formation as recorded by the lithogeochemistry of the iron
formations; 3) evaluate the paleoredox conditions of the Humber seaway during
deposition of the iron formation in the Cambrian-Ordovician (~489-485 Ma); and 4)
document the spatial and genetic relationships between Au mineralization and the iron

formation.

1.2 Site History

The study area is located within the Point Rousse project property owned by
Anaconda Mining Inc., Baie Verte Peninsula (BVP), in UTM Zone 21 (NADS83) between
latitudes 49°59°9.8”N and 50°00°13”N and longitudes 56°03°55”W and 56°01°49”W and
sits 1.7 km northwest of Ming’s Bight (Fig. 1.2; Evans, 1999; Sparrow et al., 2017). The
area has producing Au mines within 8 km, including Stog’er Tight (642,000 t @ 3.02 g/t
Au indicated resource and 53,000 t @ 5.63 g/t Au inferred resource), Argyle (436,800 t
@ 2.53 g/t Au indicated and 500 t @ 2.77 g/t Au inferred), and the Pine Cove Stockpile

(147,855 t @ 0.55 g/t Au probable) (Kuntz et al., 2021)..

The BVP has a rich history of mining and mineral exploration beginning with the

Terra Nova Cu mine and subsequently the Tilt Cove and Betts Cove deposits (Evans,
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2004). Gold mineralization was first discovered at the Goldenville Prospect by J.R.
Stewart in 1903, which would later yield 158 oz of processed Au from 1904-1906
(Sparrow et al., 2017). No additional mining has occurred at the Goldenville deposit since
the mine shafts were closed in 1906; however, exploration has continued along the
Goldenville horizon and has resulted in the discovery of six new mineral occurrences

(Sparrow et al., 2017).

Exploration of the Goldenville horizon has included four diamond drilling
campaigns, in addition to prospecting, mapping, geophysics, soil sampling, and
geochemical surveys. The U.S Borax and Chemical Corporation drilled one 209 m hole
(historic DDH log provided by Anaconda Mining Inc.) in 1984; Granges Exploration
Limited drilled eighteen holes (1673.52 m; historic DDH logs provided by Anaconda
Mining Inc.) in 1987; Seaside Realty Limited carried out trenching and drilled eleven
holes (198.0 m) in 1993 and 1994; and Anaconda Mining Inc. had a 14-hole drill program
(Fig. 1.3, 1684.4 m) in 2016 (Evans, 2004; Sparrow et al., 2017). The U.S. Borax drill
hole MPB-84-1 near Ming’s Bight yielded two samples MPC-5 and MPC-6 with Au
mineralization (0.057 g/t over 3.0 m and 0.028 g/t over 1.5 m, respectively; historic DDH
log provided by Anaconda Mining Inc.). The drill program of Granges Exploration was
drilled at the same location as the Goldenville Mine, whereas the Seaside Realty Limited
program was drilled at the Corkscrew prospect 600 m east-north east along strike of the
Goldenville deposit (Evans, 2004). Granges Exploration intersected significant Au grades
proximal to the mine shaft, whereas the Corkscrew program returned minimal results

except in hole M-97-27 (12.89 g/t over 1.8 m and 9.6 g/t over 1.0 m, respectively; Evans,
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2004). The 2016 program of Anaconda Mining Inc. returned assays that included 1.22 g/t
Au over 1.0 m (GV-16-07) and 1.42 g/t Au over 0.42 m (GV-16-09); however, abundant

mineralization was not encountered during the program (Sparrow et al., 2017).

The Goldenville horizon varies in thickness. At the main shaft of the Goldenville
Mine, the horizon ranges from 3.7 — 4.6 m, and southwest of the shaft, it increases to 7.0
m thick (Watson, 1947; Fitzpatrick, 1981).The surface exposure is limited, and not all the
drill holes intersect the horizon. In lieu of direct surface exposure, the locations of the
2016 Anaconda Mining Inc. drill hole targets were planned using a combination of
anomalous gold values from surface soil samples, magnetic lows in geophysical data
related to potential magnetite destruction associated with mineralization, and any surface

gold occurrences (Sparrow et al., 2017).

1.3 Regional Geology

The Newfoundland Appalachians contains four tectonostratigraphic zones
(Williams, 1979; Evans, 1999; Williams et al., 1999), from east to west: Humber,
Dunnage, Gander, and Avalon zones (Fig. 1.1a). The Baie Verte Peninsula (Fig. 1.1) is
positioned at the northern end of the Appalachian orogenic belt containing rocks of the

Humber and Dunnage zones.

The Humber Zone represents the Neoproterozoic to Cambrian Laurentian cratonic
margin, whereas the Dunnage Zone contains remnants of the Iapetus Ocean that was
located between the Humber Zone and the rocks of the Gander and Avalon zones, which
were crustal blocks that originated proximal to Gondwana (i.e., peri-Gondwanan;

Williams and St-Julien, 1982; Hibbard, 1983; van Staal et al., 2007; van Staal and Barr,
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2012). These two tectonostratigraphic zones record successive accretion of micro-
continental blocks and related intra-oceanic arcs, back-arcs, ophiolite, and continental
terranes throughout the Early Paleozoic to Middle Paleozoic (in age succession):
Dashwoods, Taconic orogenesis; Ganderia, Salinic orogenesis; and Avalonia, Acadian
orogenesis (van Staal et al., 2007; van Staal and Barr, 2012). The Dunnage Zone is
subdivided into the peri-Laurentian Notre-Dame subzone and the peri-Gondwanan
Exploits subzone, and comprised of abundant volcanic-derived sedimentary rocks,
ophiolite suites, and mélanges of Late Cambrian to Middle Ordovician age (Williams et

al., 1988; van Staal and Barr, 2012).

1.4 Local Geology

The Humber Zone and the Notre Dame subzone of the Dunnage Zone are
separated by the discontinuous brittle-ductile Baie Verte line (BVL), a shear zone that
contains ophiolite remnants along its length (Williams, 1979; Williams and St-Julien,
1982; Hibbard, 1983; Castonguay et al., 2014). West of the BVL lies the Neoproterozoic
to early Paleozoic metasedimentary rocks of the Fleur de Lys Supergroup, and to the east
is the peri-Laurentian Cambrian-Ordovician Baie Verte oceanic tract (BVOT) of the
Notre Dame subzone (Williams, 1979; Hibbard, 1983; van Staal et al., 2007; Skulski et

al., 2010).

The BVOT contains remnants of a variably preserved ophiolite sequences
interpreted to represent vestiges of the Humber seaway that formed between Laurentia
proper and rocks of Laurentian affinity (i.e., the Dashwoods microcontinent; Figs. 1.1-

1.3; Skulski et al., 2010; van Staal and Barr, 2012). The ophiolitic rocks of the BVOT are
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subdivided into four packages: 1) the Advocate Complex; 2) the Betts Cove Complex; 3)
the Pacquet complex; and 4) the Point Rousse Complex (Skulski et al., 2010). The
ophiolitic rocks have been subsequently overlain by volcano-sedimentary packages (Fig.
1.4): the Snooks Arm Group (cover to the Betts Cove Complex), the Point Rousse cover
sequence, the Flatwater Pond Group, and the Shark Point Group (Skulski et al., 2010).
The Advocate, Betts Cove, Pacquet, and the ophiolite member of the Point Rousse
complexes are correlated based on similarities in lithology and stratigraphy; they are
interpreted to represent Cambrian-Ordovician (488-485 Ma) partial to full ophiolite
sequences (Hibbard, 1983; Piercey et al., 1997; Bédard, 1999; Skulski et al., 2010). The
Point Rousse Complex includes an Ordovician volcanic cover sequence, and is correlated
to the Snooks Arm Group (Hibbard, 1983; Bédard, 1999; Bédard et al., 2000; Skulski et

al., 2010).

The Baie Verte Peninsula has experienced a complex deformation and
metamorphic history, and the rocks in the Point Rousse area record a minimum of four
deformation events (Di-D4; Castonguay et al., 2009). These events are related to regional
deformation, including the Ordovician Taconic (Di), Silurian Salinic (D2-D3), and
Devonian Acadian (D3-Ds4) deformation and metamorphic events (Hibbard, 1983;
Dunning et al., 1990; Anderson et al., 2001; Castonguay et al., 2009). D; structures
regionally are preserved in the Fleur de Lys Supergroup; however, later deformation has
overprinted these structures (Anderson et al., 2001; Castonguay et al., 2014). The age of
D; deformation is constrained by the base of the Advocate Complex, situated above the

Fleur de Lys Supergroup, having amphibole and micas with **Ar/*’Ar ages between 481
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and 461 Ma (Castonguay et al., 2014). D, (428-420 Ma; Anderson et al., 2001;
Castonguay et al., 2014), the main phase of metamorphism and deformation in the BVP,
is interpreted to be responsible for burial of ophiolites and exhumation of the Fleur de Lys
Supergroup during Silurian sinistral transpression localized along the BVL during the
Silurian Salinic orogeny (Anderson et al., 2001; Castonguay et al., 2009). The D3 fabrics
in the region (post-388 Ma; Anderson et al., 2001) are attributed to Devonian extension
and core complex formation (Anderson et al., 2001; Castonguay et al., 2009). The D4
(ending ~370 Ma; Anderson et al., 2001) deformation is attributed to an overall
transpressional to transtensional regime during the Acadian/Neoacadian orogeny

(Anderson et al., 2001).

When present, D; structures are expressed as micaceous pervasive foliation,
localized shear zones, and rare isoclinal folds preserved in the Fleur de Lys Supergroup
that are attributed to ophiolite obduction of the BVOT during the Taconic orogeny
(Castonguay et al., 2009, 2014). D> is responsible for the general north-dipping (30° to
40°; Tuach and Kennedy, 1978) units, S> foliation, and down-dip stretching lineations of
the BVP and the meter-scale south-directed shear zones (Hibbard, 1983; Dunning et al.,
1990; Castonguay et al., 2009; Sparrow et al., 2017). Post-D> and possible D3, extensional
shear bands within the footwall of the Scrape thrust suggest normal sense reactivation that
may be the cause of the low over high-grade relationship across the fault (Castonguay et
al., 2009). D3 fabrics are preserved in the 200-m thick Big Brook shear zone and the Baie
Verte Line in the Ming’s Bight Group and Paquet complex in addition to northward

trending, shallowly inclined to recumbent asymmetric folding (Anderson et al., 2001;
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Castonguay et al., 2009). In shear zone margins hosted in the Point Rousse Complex and
Ming’s Bight Group, D3 fabrics transpose Di-D» structures, fabrics, and associated
alteration (Anderson et al., 2001; Sparrow et al., 2017). Structures related to Di-Ds are all
affected by regional scale, north-northeast-trending anticlines and synclines during D4
(Fs; Sparrow et al., 2017). Generally, D4 deformation is characterized by undulating to
open, upright F4 crossfolds and a weak vertical northeast-striking crenulation cleavage
locally developed on S; surfaces, and variable styles in folding and plunges depending on
the orientation of the preceding fabrics from D;-D; deformation (Tuach and Kennedy,

1978; Castonguay et al., 2009).

Orogenic gold mineralization throughout the BVP is spatially associated with
major fault zones and their splays (Dubé, 1990; Evans, 1999, 2004). The D,-related
Scrape thrust and Deer Cove sole thrust exhibit mineralization in their hanging walls
yielding Re-Os pyrite geochronology and hydrothermal zircon ages around 420 Ma
(Kirkwood and Dubé¢, 1992; Dubé et al., 1993; Castonguay et al., 2009; Kerr and Selby,
2012). Geochronological data and regional geological relationships to Silurian D, faults
suggest that gold mineralization occurred with Silurian-Devonian orogenesis (Dubé et al.,

1993; Ramezani et al., 2000; Kerr and Selby, 2012; Castonguay et al., 2014).

1.5 Stratigraphy

The Goldenville iron formation, at this locale, is positioned at the transition from
the ophiolitic rocks of the Cambro-Ordovician Mount Misery Formation to the Early-
Middle Ordovician Snooks Arm Group, the cover sequence to the Pacquet complex and

the correlative Betts Cove Complex (Fig. 1.4; Bédard, 2000; Skulski et al., 2010).
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The stratigraphy of the ophiolitic Betts Cove Complex (489 Ma) and the Snooks
Arm Group (487-467 Ma) cover sequence in best preserved in the eastern part of the BVP
(Figures 1.1 thru 1.3; Dunning and Krogh, 1985; Piercey et al., 1997; Bédard et al., 2000;
Kessler and Bédard, 2000; Skulski et al., 2010). The ophiolite consists of a lower
cumulate section, massive gabbros, sheeted dykes, pillowed boninites of the Betts Head
Formation, and plagioclase phyric, pillowed island-arc tholeiitic basalts of the Mount

Misery Formation (Fig. 1.3; Bédard et al., 2000; Skulski et al., 2010).

The Snooks Arm Group (ca. 479-467 Ma) cover sequence contains six distinct
formations and members from oldest to youngest: 1) the Scrape Point Formation (900 m);
2) Bobby Cove Formation and included Prairie Hat Member (600 m); 3) Venam’s Bight
Formation (500 m); 4) Balsam Bud Cove Formation (800 m); and 5) Round Harbour
Formation (500 m; Fig. 1.4; Hibbard, 1983; Bédard, 2000; Skulski et al., 2010; Pilote et

al., 2015).

The Scrape Point Formation contains a basal conglomerate comprised of basalt
clasts cemented with jasper, overlain by a discontinuous, magnetite iron formation and
turbiditic rocks that are interbedded with red siltstones and volcaniclastic rocks (Sangster
et al., 2007; Skulski et al., 2009). The remainder of the Scrape Point Formation consists
of green sandstone-siltstone-mudstone turbidite units, and tuffaceous greywacke units that
are interbedded with mafic tuffs and tholeiitic, high-Ti, plagioclase-phyric, commonly
amygdaloidal pillow basalts (Bédard et al., 2000; Skulski et al., 2010). The overlying
Bobby Cove Formation comprises basaltic to andesitic lava flows, conglomerates,

sandstones, and purple to maroon mudstones, and contains the Prairie Hat Member
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marker unit that consists of clinopyroxene-phyric crystal tuff, lapilli tuff, and tuff breccia
(Bédard et al., 2000; Sangster et al., 2007; Skulski et al., 2009, 2010). This unit is
overlain by the Venam’s Bight Formation that consists of amygdaloidal, high-Ti,
tholeiitic pillowed basalts locally interbedded with hyaloclastite, pillow breccia, and red
siliceous mudstone to ironstone (Bédard et al., 2000; Skulski et al., 2009, 2010). This unit
is succeeded by felsic tuffs, siltstones, and shales of the Balsam Bud Cove Formation,
which are overlain by high-Ti tholeiitic pillow basalts of the Round Harbour Formation,
the uppermost unit of the Snooks Arm Group (Bédard et al., 2000; Skulski et al., 2009,

2010).

1.6 Orogenic Au

1.6.1 Baie Verte Orogenic Au Deposits

Orogenic Au mineralization in Newfoundland is epigenetic and spatially
associated with Silurian and/or Devonian late-orogenic fault zones (Dubé¢, 1990; Swinden
et al., 1990). In the Baie Verte Peninsula, there are syngenetic Au-bearing VMS deposits
hosted within Cambro-Ordovician ophiolitic mafic rocks and ophiolite-associated felsic
rocks (Dubé, 1990; Swinden et al., 1990; Weick, 1993; Brueckner et al., 2014; Pilote et
al., 2014). In contrast, orogenic Au mineralization is associated with the Fe-Ti-rich units
in the cover sequence rocks and second- and third-order fault splays off the Baie Verte
Line (Ramezani, 1992; Ramezani et al., 2000; Ybarra, 2019; Pawlukiewicz, 2020). The
Goldenville and Nugget Pond deposits are associated with splays and Fe-rich horizons
that exhibits variable deformation and alteration (Swinden et al., 1990; Poulsen et al.,

2000; Sangster et al., 2007).
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1.6.2 Orogenic Au Deposits

Orogenic gold deposits have numerous commonalities regardless of age or host-
rock (e.g., Kerrich and Fyfe, 1981; Gebre-Mariam et al., 1995; Groves et al., 1998, 2003;
Goldfarb et al., 2001, 2005). They are structurally-controlled, epigenetic deposits that
form along convergent margins in accreted, translation, or collision zones, typically in the
later stages of orogenic development (Fig. 1.5; McCuaig and Kerrich, 1998; Poulsen et
al., 2000; Goldfarb et al., 2001, 2005; Groves et al., 2003; Goldfarb and Groves, 2015).
Deposits are consistently located in metamorphosed fore-arc or back-arc settings where
the country rocks exhibit a transition from greenschist to lower amphibolite facies
(Groves et al., 1998, 2003; Goldfarb et al., 2001; Pitcairn et al., 2015 and references

therein).

Despite being important sources of gold globally, the source of fluids and metals
in orogenic Au deposits is still debated (Phillips et al., 1987; Pitcairn et al., 2014). Two
main models have been proposed, including: 1) the magmatic-hydrothermal model; and
2) the metamorphic dehydration model. The metamorphic dehydration model is where
metal-rich fluids are produced during accretion, translation, or collision related to crustal
subduction that leads to prograde metamorphism from greenschist to amphibolite facies,
leading to devolatilization of the down-going rocks in the accretionary complex (Fig. 1.6;
Kerrich and Fyfe, 1981; Phillips et al., 1987; Goldfarb et al., 2005; Bierlein et al., 2006;
Pitcairn et al., 2006, 2010, 2014; Phillips and Powell, 2010). The fluids are mobilized
along major faults and/or deformed zones, often scavenging significant SiO, CO2, K>O,

H>O, S, Au, and other metals from the country-rock (Kerrich and Fyfe, 1981; Phillips and
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Powell, 2010). The magmatic-hydrothermal model (Sillitoe and Bonham Jr, 1990;
Spooner, 1993) suggests that magmatic activity could be a source for the fluids or the heat
necessary for fluid circulation. Recently, McDivitt et al. (2017) has shown that many
deposits exhibit both pre- and syn-orogenic veins with overlapping mineralization ages,
suggesting that the models described prior are likely end-members and some deposits
exhibit characteristics of both models with both influences from magmatic and

metamorphic fluids.

The composition of the fluids associated with orogenic Au deposits is relatively
consistent through geologic time; fluid inclusions typically contain 5-20 mol% CO,, CH4
and/or Nz, 0.01-0.36 mol% H>S, neutral pH of 5.5, and 3-7 wt.% NaCl where
Na>K>>Ca, Mg (Goldfarb and Groves, 2015). There is evidence in orogenic Au deposits
of multiple pulses of fluids (e.g., multiple vein generations and/or fluid inclusion
assemblages) during deposit formation, indicated by fluid chemistry and cross-cutting
relationships (Ridley and Diamond, 2000). Thermodynamic data and estimated ore-fluid
compositions indicate gold in orogenic fluids is soluble in HS™ ligands, such as Au(HS)°
or Au(HS)>” where T<350°C, whereas AuCly” predominates where T>350°C (Seward,

1973; Mikucki, 1998; Robb, 2005; Williams-Jones et al., 2009).

In the metamorphic fluid model, metal-bearing fluids migrate through structural
features such as shear zones, regional-scale faults, and splays until they encounter a
depositional trap, be that rheological or chemical (Phillips et al., 1987; Peter et al., 2003b;
Bierlein et al., 2006; Pitcairn et al., 2014). Generally, there are four known mechanisms

for precipitation of Au from an aqueous solution: 1) a temperature drop in a localized
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area; 2) pressure change results in fluid boiling and release of volatiles (i.e., phase
separation); 3) chemical reaction between the fluid and reactive wall rock; and 4)
chemical changes as a result of fluid mixing (Mikucki, 1998; Robb, 2005). Fluid
interaction with reactive wall rock (3), particularly wall rock sulfidation, is an essential
process for Au deposition related to iron formations and other Fe-rich rocks (Ridley et al.,

1996; Mikucki, 1998; Williams-Jones et al., 2009):
FeOrock + 2H2S° = FeSapy) + H20 + Hag
and
Au(HS), + H+1/2Hzg)= Au + 2H,S°

In general, Fe**-bearing minerals are an effective way of reducing HS™ causing changes in
the redox state allowing for gold to precipitate together with pyrite (Robb, 2005;
Williams-Jones et al., 2009); thus, Fe-rich lithologies, including Fe-Ti-rich basalts, iron
formations, Fe-rich sedimentary rocks, and/or ultramafic rocks are all common hosts to

wall rock sulfidation-related Au deposits (Poulsen et al., 2000).

1.7 Overview of Exhalative Iron Formations

Iron formations are described as sedimentary units composed of layered, bedded,
or laminated rocks that contain >15% Fe, where Fe is hosted in oxides, silicates,
carbonates, or some combination thereof (James, 1954). Iron formations are often further
subdivided based on their dominant texture, into granular or banded, and/or their different
depositional settings, such as continental margin iron formation (Superior-type) or

exhalative iron formation related to seafloor hydrothermal venting (Algoma-type) (James,
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1954; Gross, 1980; Bekker et al., 2014; Konhauser et al., 2017). Superior-type iron
formations are formed by the precipitation of Fe-rich waters upwelling from suboxic
marine basins to near-shore oxic waters, whereas exhalative-type iron formations
represent Fe-rich sediment deposition from exhalative hydrothermal fluids venting into

deeper submarine environments (Peter, 2003; Bekker et al., 2014).

Exhalative iron formations, in a “pure” state, are sedimentary rocks that form from
the deposition of Fe-(Mn) oxides/oxyhydroxides, originating as dissolved Fe** and Mn**
from a hydrothermal vent fluid after it interacts with seawater. Deep-water (>1000 m)
hydrothermal vent fluids often form plumes in seawater that can be subdivided into two
distinct components: 1) a neutrally buoyant (laterally spreading) plume that can extend up
to 10 km from the vent source; and 2) a buoyant (rising) plume that can reach up to a few
hundred meters above the seafloor (Fig. 1.7; Baker, 1990; German et al., 1990; German
and Von Damm, 2003; Peter, 2003; Bennett et al., 2008). Particulates measured at active
vents found freshy formed sulphides concentrated within a few meters of the vent site and
a significant reduction of those markers (e.g., Cu/Fe and Zn/Fe ratios) thereafter
indicating a compositional difference in the plumes (Rudnicki, 1995). Active seafloor
vents producing these hydrothermal sediments tend to be proximal to volcanic centers in
back-arcs, spreading ridges, and continental rift settings in both modern and ancient
environments, often forming hydrothermal sedimentary sequences that include varying
particulate compositions from a variety of sources not attributed solely to plume

segregation (Gross, 1980, 1983; Peter, 2003; Bennett et al., 2008; Gourcerol et al., 2016).
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Iron formation mineralogy and geochemistry reflect the varying contributions
from three sources: 1) detrital material (e.g., volcanic debris or continental sediments;
Peter et al., 2003a); 2) hydrothermal plume material (i.e., minerals precipitated from the
vent fluid itself; Peter and Goodfellow, 2003); and 3) hydrogenous components (i.e.,
elements scavenged from seawater; Bolhar et al., 2005). The proportion of detrital
material in iron formations is evident from the presence of aluminosilicate minerals and
their associated budget of insoluble elements (i.e. that are not readily sourced from
hydrothermal fluids or dissolved in seawater and scavenged on hydrothermally derived
mineral particles), and often have a more specific composition reflective of the
surrounding host rocks (e.g., increasing abundances of Ti, Al, and Zr; Peter et al., 2003a;
Bekker et al., 2014; Konhauser et al., 2017). The hydrothermal material in iron
formations is most readily evident from Fe+Mn in excess of that structurally bound in
detrital aluminosilicate minerals, in addition to any other elements originating from the
hydrothermal fluid (e.g., Cu, Zn, Pb, Ba, Cd, and Hg; Bostrom and Peterson, 1966; Peter
and Goodfellow, 2003; Peter et al., 2003a). Sulfide minerals precipitated in a
hydrothermal plume tend to deposit very close to the source, whereas particulates of a
lighter composition stay buoyant and disperse farther from the vent site (Fig. 1.7; Lupton
and Craig, 1981; Baker, 1990; Rudnicki, 1995; Peter, 2003). The hydrogenous component
is detected by specific signatures or increasing abundances of elements present in a
soluble form in seawater (e.g., REE and Y, Mo, V, U) that are adsorbed onto Fe- and Mn-
oxides in the water column (i.e., non-buoyant plume; Fig. 1.7) or on the seafloor (German
et al.,, 1990; Bau and Dulski, 1996; Peter and Goodfellow, 2003;). The signatures and

abundances of several elements dissolved in seawater are dependent on variables such as
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fluid pH, T, and dissolved oxygen levels, such that the hydrogenous element component
captured in iron formations can provide constraints on these parameters in ancient ocean

basins (Bau et al., 1995; Alibo and Nozaki, 1999; Bau and Dulski, 1999).

The three components of iron formation can vary in relative proportions
depending on the depositional conditions and proximity to different element sources, as
well as the deployed geochemical sampling strategy. In exhalative iron formations, the
hydrothermal component often comprises 40 to 90 % of the total composition (James,
1954; Spry et al., 2000; Peter, 2003). Samples with the highest relative abundance of
hydrothermally derived minerals (e.g., Fe- and Mn-oxides, highest Fe and Mn
concentration and lowest Al and Ti; Bostrom et al., 1972) are the most valuable for
reconstructing the conditions of hydrothermal fluids and/or seawater composition (Bekker
et al., 2014; Konhauser et al., 2017). As the abundance of detritus in iron formation
increases (higher aluminosilicate mineral content and decreasing Fe and Mn with
increasing Al and Ti; Bostrom et al., 1972), it can readily mask the hydrothermal and
hydrogenous chemical signatures and can instead provide insights into the composition of
the surrounding terrigenous sediment or local volcanic and sediment sources (James,

1954; Bhatia and Crook, 1986; Spry et al., 2000; Peter, 2003).

1.7.1 REE Proxies for Ancient Seawater Composition, Redox, and
Hydrothermal Vent Fluid-Seawater Dynamics

Seawater has diagnostic REE+Y signatures with light REE (LREE) depletion
relative to heavy REE (HREE), and positive La, Gd, and Y anomalies, relative to REE+Y

in shale. Shale composites are used as a proxy for an average exposed upper continental

32



crust composition and deployed for normalization of seawater and seawater chemical
sediment/sedimentary rock since the upper crust is the dominant supply of soluble
REE+Y to the oceans (Alibo and Nozaki, 1999). Carbonate complexes of the REE+Y
(MCOs" or M(CO3)*) are the dominant aqueous species (Turner et al. 1981; Byrne &
Sholkovitz, 1996, and references therein) in the oceans and the greater stability of HREE
relative to LREE complexes leads to the shale-normalized LREE-depleted pattern typical
of seawater (Goldberg et al., 1963; Elderfield & Greaves, 1982; Alibo & Nozaki, 1999).
Similarly, the positive anomalies of La, Gd, and Y, arise from the greater aqueous
stability of their complexes, as dictated by a more stable f-orbital electron configuration
(Gd being half-filled) or lack of f-orbital (La, Y), compared to their respective
neighboring REE (in terms identical charge and nearest ionic radii) that are preferentially
scavenged by mineral surfaces and removed from solution (DeBaar et al., 1985; Zhang et
al., 1994; Alibo and Nozaki, 1999). The positive anomaly of Y is commonly quantified
using the Y/Ho ratio, where Ho is a geochemical “twin” of Y in terms of ionic charge and
radii such that minimal changes in the ratio from chondritic values (Y/Ho ~27 as a mass
ratio; Pack et al. 2007) are observed in most igneous rocks, but a separation of these
elements occurs readily in marine waters and produces superchondritic ratios (Bau, 1996;
Douville et al., 1999). The positive anomalies of La and Gd are typically calculated as the
excess La and Gd beyond what is predicted from a projection between or from the nearest
neighboring non-anomalous REE on shale-normalized REE+Y plots (e.g., Lawrence and

Kamber, 2006).

33



Another prominent REE anomaly typical of seawater is that of Ce, which
separates from the other REE*" when it is oxidized to Ce*" via particle-interaction redox
transformations that typically depend on the presence of Mn-(oxy)(hydr)oxide surfaces
(Tostevin, 2021, and references therein). In oxygenated seawater, Ce is more readily
removed from solution, producing strong negative anomalies in shale-normalized REE+Y
patterns. In contrast, partially oxygenated water columns (e.g. redox-stratified with upper
oxic waters overlying reducing bottom waters) can result in a range of neutral to positive
Ce anomalies in bottom waters that result from the re-release of REE+Y scavenged on
oxide particle surfaces higher in the oxidized areas of the water column as they are
reductively dissolved in the water or sediment (De Baar et al., 1988; Bau et al., 1997; De
Carlo & Green, 2002). Modern marine hydrogenetic Fe-Mn crusts, which grow slowly (a
few mm/Myr) in fully oxygenated seawater, often feature the inverse pattern of seawater,
including LREE>HREE enrichment, negative to positive Ce anomalies, and negative Y
anomalies (i.e., chondritic to subchondritic Y/Ho ratios <25; Bau et al., 1996, 2014) that
is similar to the patterns observed in deep anoxic waters of a redox-stratified water
column. The aforementioned framework underlies the utility of Ce anomalies as paleo-

redox proxy for ancient seawater when studying chemical sedimentary rocks.

High-temperature, metal-rich hydrothermal fluids (German and Von Damm,
2003) have contrasting REE+Y chemical signatures and abundances to the surrounding
cold, oxidized ambient seawater (Michard, 1989; Bau and Dulski, 1999; Douville et al.,
1999; Craddock et al., 2010). The REE have a wider range of normalized pattern slopes

from flat to LREE-enriched that is controlled primarily by the pH and T of the
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hydrothermal fluid, alongside the specific REE complexes (i.e. with F-, CI> SO4%)
controlling their solubility, which, in turn, varies with tectonic environment (e.g. back-arc
basin to mid-ocean ridge) (Bau and Dulski, 1999; Douville et al., 1999; Craddock et al.,
2010). Importantly, the normalized REE+Y pattern of hydrothermal fluids also has a
distinct lack of the positive La, Gd, and Y anomalies that are typical of seawater, as well
as, often, a diagnostic, strong positive Eu anomaly (Michard et al., 1983; Klinkhammer et
al., 1994; Douville et al., 1999) that stands in contrast to that of seawater. Europium,
existing in either a divalent or trivalent form, has a Eu*"/Eu**-redox equilibrium that is
temperature dependent (Sverjensky, 1984; Bau, 1991). Hydrothermal vent fluids
generally are acidic and reduced with high temperatures (>250°C) (e.g., Douville et al.,
1999), favouring the solubility of Eu?* and development of a positive Eu anomaly in these
fluids relative to those at lower T (e.g., Allen and Seyfried, 2005). Mixing of
hydrothermal fluids with surrounding seawater occurs rapidly at the point of emanation
from seafloor hydrothermal vents (e.g. Bau and Dulski, 1999) and the generation of
abundant oxide particles in a hydrothermal plume (see Fig. 1.7; Rudnick, 1995) results in
efficient scavenging of REE+Y in the surrounding deep marine environment, both in the
water column and after deposition on the seafloor, such that these environments are an
oceanic sink rather than a source of these elements (German et al., 1990). In turn, this also
allows the geochemical measurement of oxide particles originating from hydrothermal
vents to provide a proxy into the hydrothermal fluids, their dynamic mixing with

seawater, and the conditions (e.g., redox-state) of the seawater.
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The development and refinement of the application of REE+Y signatures as a
proxy for ancient seawater and hydrothermal conditions has benefitted from an analysis
of iron formation deposited in different environments (i.e. continental margin or
exhalative iron formation) throughout geological time, under the premise that Fe-mineral
(and other) particulates were passive scavengers of the seawater/marine pore water
conditions at the time of their deposition (Bekker et al., 2010, 2014; Konhauser et al.,
2017, and the references therein). For example, Archean iron formation of both types are
generally devoid of Ce anomalies, and this has been taken as supporting evidence for a
fully anoxic water column and an oxygen-poor atmosphere (Planavsky et al. 2010) in this
eon, outside of highly localized marine oxygen “oases” (Anbar et al. 2007; Olson et al.
2013). Similarly, Archean iron formation, especially exhalative types, have very strong
positive Eu anomalies (Danielson et al., 1992; Viehmann et al. 2015) that constitutes
evidence for greater magmatic control on seawater chemistry relative to younger points in
the Earth’s history, and that a greater budget of the REE (along with Fe and Mn) in the
anoxic oceans was transported in soluble form from deep waters to shallow water
environments (e.g., Alexander et al. 2008). In contrast, iron formation deposited during
and after oxygenation of the atmosphere near the Archean-Proterozoic boundary contain
positive Ce anomalies alongside a wider range of shale-normalized REE+Y pattern slopes
and Y/Ho ratios; these features collectively point towards the more widespread
development of redox-stratified marine waters (Fryer. 1977; Planavsky et al. 2010; Warke
et al. 2020). With the exception of Neoproterozoic iron formation directly associated with
glaciation (e.g., Baldwin et al. 2012), Mesoproterozoic and younger iron formation is

typically directly associated with hydrothermal environments (i.e., associated with VMS)
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(Bekker et al. 2010 and references therein). Nevertheless, such deposits from the
Mesoproterozoic point to suboxic conditions reaching deep marine waters and the
prevalence of marine redox-stratification (Slack et al., 2009) — information that is
deciphered in large part by inferring REE+Y interaction with marine particulates. It is
widely accepted that atmospheric oxygenation and deep marine oxygenation transitioned
towards a near-modern state in the late Neoproterozoic into the Cambrian (Och and
Shields-Zhou, 2012 and references therein), but the details of shallow vs. deep marine
water redox are more complex and still poorly understood throughout the early
Phanerozoic. For example, there is evidence that deep marine ferruginous (anoxic, Fe?*-
rich) conditions still dominated either locally or in punctuated intervals of the Cambrian
(Li et al. 2018) and upwelled, deep marine Fe** sources are invoked by some to explain
the origin of shallow marine ironstone deposits (Todd et al. 2019). As such, further study
of the REE+Y geochemistry of early Phanerozoic exhalative iron formation has value not
only in deciphering vent-proximal hydrothermal-seawater dynamics (Peter, 2003), but
also contributes to our wider understanding of the oxygenation of deep marine

environments through time.

1.7.2 Iron Formation and their Utility in VMS and Orogenic Au Exploration

Exhalative-type iron formations and related ferruginous cherty sedimentary rocks
are spatially associated with some volcanogenic massive sulfide (VMS) deposits, making
them valuable stratigraphic horizons in exploration (Gross, 1980; Peter and Goodfellow,
1996; Spry et al., 2000). Many VMS deposits (e.g., Bathurst Camp deposits) have iron

formations forming immediately in their hanging wall that, in many cases, extend
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laterally, sometimes up to 12 km beyond the deposit (Lydon, 1984; Spry et al., 2000;
Peter, 2003; Bekker et al., 2010). Iron formations can be used in the exploration for VMS
deposits, in particular: 1) they often have distinctive thickness and geophysical magnetic
signatures that vary with proximity to mineralization; 2) they exhibit distinct spatial
distributions of mineral phases that can be used to decipher proximity to mineralization
(e.g., more sulfides and higher Fe-oxide contents in iron formations proximal to
mineralization, such as increased magnetite); 3) they exhibit variations in bulk chemistry
and mineral chemistry with varying distance from mineralization (e.g., higher base metal
values proximal to mineralization, and high compositional element ratios Fe/Ti, P/Ti,
CO,/Ti, and Fe/Mn indicate close proximity); and 4) they exhibit variations in stable
isotope compositions of bulk rock and mineral phases with varying distance to

mineralization (Peter, 2003; Peter et al., 2003b; Peter and Goodfellow, 2003).

Exhalative-type iron formations are also associated with orogenic gold deposits
(e.g., Homestake deposit; Caddey, 1991). In these cases, iron formations found proximal
to major (and gold conduit) structures form chemically reactive rocks that allow Au(HS),
molecules in metamorphic-derived fluids to be destabilized resulting in wall rock
sulfidation and Au deposition (Kerrich and Fyfe 1981, Phillips et al. 1987, Goldfarb et al.
2001, 2005, Phillips and Powell 2010, Groves et al. 2019). Often, these deposits have
gold associated with pyrite that has replaced magnetite, which is spatially restricted to
where quartz veins cross-cutting the iron formation (Kerswill, 1993). Like other orogenic
gold environments, orogenic gold in iron formation settings is spatially associated with

regional greenschist-amphibolite facies environments; crustal scale structures and their
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splays; intersection of these structures with iron formations; and zones quartz veining

with pyrite haloes indicative of wall rock sulfidation (Peter, 2003; Phillips and Powell

2010; Lambeck et al., 2011; Castonguay et al., 2015).

1.8 Thesis Objectives

Since the initial discovery of the Goldenville deposit, there has been limited

research done on the horizon, and the chemistry, mineralogy, and relationships to Au and

base metal mineralization in the iron formation are not fully understood. This study uses

core-logging, petrography, and geochemistry to characterize the Goldenville iron

formation and surrounding stratigraphy (i.e., Goldenville horizon). The research

objectives of this thesis are as follows:

document the stratigraphic and chemostratigraphic setting of the Goldenville
horizon, nature of mineralization, and depositional setting of the iron
formation,;

use the primary, immobile element geochemistry of the coherent mafic rocks
in the footwall and hanging wall of the Goldenville deposit to establish the
basalt stratigraphy and reconstruct the provenance of the volcaniclastic rocks,
argillites, and the detrital material within the iron formation;

use lithogeochemistry to document the detrital, hydrothermal, and
hydrogenous footprint recorded in the Goldenville horizon and how it changes

throughout the stratigraphy;
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- use the REE+Y as a geochemical proxy to reconstruct the paleoredox
conditions of the Humber seaway during deposition of the Goldenville
horizon; and

- use field observations and lithogeochemistry to document any presence of
base metal and gold mineralization associated with the ferruginous chert and
iron formation of the Goldenville horizon to reevaluate how prospective the
horizon is as an exploration target.

1.9 Co-authorship Statement

This project was designed by Stephen Piercey, Michael Babechuk, and David
Copeland. This research was done by the primary author and includes sample collection,
core logging, sample preparation, and petrography. Scanning electron microscopy was
done by the primary author under the guidance and supervision of Wanda Aylward at the
Memorial University of Newfoundland. The primary editing of this research was done by

Stephen Piercey and Michael Babechuk.

1.10 Presentation

This work is presented as three chapters with accompanying figures, tables, and
appendices. Chapter 1 introduces the project with necessary background information to
understand the full body of work presented in the thesis. Chapter 2 contains the results of
the research and includes lithofacies descriptions of the host stratigraphy, documentation
of the mineralization, analytical methodology, and field, geochemical, and mineralogical
results. The conclusions were the result of interpretations from graphic drill core logging,

petrography, whole-rock lithogeochemistry and scanning electron microscope (SEM)
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imaging. The goal of this chapter is for it to be eventually published in a peer reviewed
journal. Chapter 3 is a summary of the findings of the research and outlines potential
directions for future research. The accompanying appendices contain digitized drill hole

logs, geochemical data, and photos of thin sections.
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Figure 1.1. a) Simplified map of the tectonostratigraphic terranes of Newfoundland
(modified after Williams, 1979 and Skulski et al., 2010) with an inset showing the area of
1.1b, the location of the Baie Verte Peninsula in Newfoundland. b) Geology map of the
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location in Figure 1.2.
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Figure 1.2. Simplified geology map of the Point Rousse project on the Baie Verte

Peninsula with notable gold deposits and VMS occurrences. Modified from Skulski et al.

(2010) and Anaconda Mining’s Assessment Report on the Point Rousse Project by

Sparrow et al. (2017).

54



567000 Projection: NADB3 UTM Zone 21N

5539000

5536600

559400

Features Lithology
Ophiolite Cover Sequence Baie Verte Oceanic Tract
. MH DDH (pre-2016) {(Middle-Early Ordovician) (Early Ordovician)
O GV DDH (2016) Point Rousse Complex
- Snooks Arm Group - Mt. Misery Fm
. GV Hand Sample (2019) I:l Scrape Point Fm - Betts Head Fm
|:| Waterbody - Goldenville Horizon

(Scrape Point Fm)
Figure 1.3. Simplified geologic map of the Goldenville mine area with logged drill holes

and surface samples (Appendix A). Modified from Skulski et al. (2010; 2015) and

Anaconda Mining Inc. (unpublished mapping).

55



Snooks Arm Group

Betts Cove
Complex

ﬁorogenic Au

1: Pine Cove
2: Argyle
3: Stog'er Tight
4: Goldenville
5: Nugget Pond
6: Deer Cove

W vMs
7: Ming
8: Rambler
9: Tilt Cove
10: Betts Cove

Round Harbour Formation.
tholetitic basaltic lavas

Balsam Bud Cove Formation,
¢. 467 Ma rhyolite, debrite,
sedimentary rocks

Venam's Bight Formation,
tholeiitic basaltic lavas (high-Ti}

Bobby Cove Formation, cpx-bearing volcaniclastic rocks,

turbidites, calc-alkaline basalt, and Fe-formation

Scrape Point Formation,
pasaltic lavas (tholeiitic and OIB),
gahbro intrusions, sedimentary rocks, and

basal Goldenviile-Nugget Pond Fe-formation

Unconformity

Mount Misery Formation
island arc tholeiitic basaltic lavas, beninites, and minor
sedimentary rocks

Betts Head Formation & Rambler Rhyolite
upper rhyolite /dacite and
boninitic lavas {low-intermediate Ti}

Sheeted dyke complex

Gabbroic intrusive suite

Lavered ultramafic
cumulate rocks

Figure 1.4. Regional stratigraphy of the Baie Verte Peninsula. Mineral deposits are

symbolized by stars, and include orogenic Au and VMS deposits. Modified after Bédard

et al. (2000), Kessler and Bédard (2000), and Skulski et al. (2009).

56



Continent Oceanic Arc Back Arc Accreted  Continental ?orc—:-l?nd Back-Arc )
Terranes Arc Basin Carton Margin

Deposit Styles: Map Features:

&  VHMS Cu-Au © Oceanic Au D Accretionary Wedge D Continental Crust |:| Asthenosphere
® Porphyry CurAu O Epithermal Au-Ag I:l Oceanic Crust . Older Craton \\‘ E:ﬁeltnsionai
== Placer Au Granitoids |:| Lithosphere % E:m[;)ﬁ:;ﬂ;nal

Figure 1.5. Representative cross-section of the tectonic settings in which gold deposits
are formed. Orogenic gold, symbolized by yellow circles, are found in deformed forearc

and backarc settings, and sheared margins of continental arc batholiths. Modified after

Goldfarb and Groves (2015).

57



300°C

400°C

500°(

600°C

Figure 1.6. Schematic of fluid flow into accreted ocean arc, where fluid is derived from
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overlying material. Modified after Kerrich et al. (2005).
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Chapter 2: Origin and Genesis of the Goldenville Iron Formations Associated with

Base Metals and Orogenic Au, Baie Verte, Newfoundland, Canada

2.1 Abstract

The Goldenville iron formation (IF), within the Point Rousse complex, Baie Verte
Peninsula, Newfoundland, hosts the Goldenville Au deposit and produced 23 tonnes of
ore between 1904-1906 (158 oz gold recovered). The Goldenville IF marks the end of
Cambrian-Ordovician (~489-485 Ma) Au-rich VMS activity and is considered to be
correlative with the Nugget Pond IF, with both iron formations believed to form a marker
unit between the Mount Misery Formation and the overlying Snooks Arm Group cover
sequence (~470 Ma). The redox-sensitive element geochemistry of exhalative IF also has
utility as an ancient deep seawater paleo-redox proxy, such that the Goldenville IF has
potential to reveal new insights regarding the oxygenation of the Cambrian-Ordovician
Humber seaway. Despite its economic, stratigraphic, and geological importance, the

Goldenville IF has received very little textural-mineralogical-geochemical focus.

The Goldenville horizon is a laterally discontinuous, fine-grained, and laminated
unit within argillites, volcaniclastic rocks, and basalt flows of the Mount Misery
Formation footwall and Scrape Point Formation hanging wall. Immobile element (e.g.,
Zr, Ti, Th, La, and Sc) signatures of the interbedded argillites and volcaniclastic rocks
indicate derivation from intra-oceanic island arc sources. Chemostratigraphy places the
Goldenville horizon deposition synchronous with the Mount Misery Formation, whereas

the Nugget Pond horizon represents post-Mount Misery deposition.
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The Goldenville iron formation can be subdivided into groups with compositional
and lithogeochemical signatures that reflect varying contributions from
sedimentary/volcanic detritus, hydrothermal fluids, and elements hydrogenously
scavenged from seawater. The samples with the greatest hydrothermally sourced element
abundance (highest Fe+Mn relative to Al+Ti) have post-Archean Australian Shale
(PAAS) normalized REE+Y patterns with a range of Ce anomalies from negative to
positive (Prs/Prsn* = 0.79-1.22). However, the samples with a positive Ce anomaly have
the highest Mn abundances, and thus the full range of Ce anomalies can be reconciled
under the same inferred bottom water redox conditions if hydrothermal oxide particles
scavenged REE from fully oxygenated seawater (negative Ce anomalies) and the Mn-rich
samples specifically record the preferential scavenging of Ce*" by Mn-(oxy)(hydr)oxides
in the water column, and possibly after deposition (local positive Ce anomaly
development). This interpretative model is similar to observations from some modern
hydrothermal environments and would imply bottom waters in the Humber seaway were

fully oxygenated in the Cambrian-Ordovician.

Gold mineralization in and proximal to the IF was younger and associated with
Silurian Au(HS)2-bearing hydrothermal fluids. Pyrite with gold inclusions suggests that
orogenic Au-bearing fluids interacted with Fe**-bearing minerals within IF, resulting in
wall rock sulfidation and the co-precipitation of gold and pyrite. Due to the stratigraphic
re-positioning of the Goldenville horizon, the iron formation may not be as favorable of

an exploration target as the Nugget Pond horizon at this location.
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2.2 Introduction

Exhalative (i.e., “Algoma-type”) iron formations are interpreted to reflect
formation from the precipitation and deposition of iron-rich minerals on the seafloor
(James, 1954; Gross, 1980; Bekker et al., 2014). These iron formations typically consist
of variable quantities of 1) hydrothermal-exhalative material occurring as layered
magnetite and/or hematite interbedded with chert; 2) hydrogenous contributions
represented by elements scavenged from seawater onto hydrothermal materials and 3)
detrital material (e.g., volcaniclastic debris; Bostrom and Peterson, 1969; Peter and
Goodfellow, 2003). Exhalative iron formations are often spatially and temporally
associated with seafloor massive sulfide deposits, and in the ancient record are found
directly in contact and extending outwards laterally from volcanogenic massive sulfide
(VMS) (e.g., Brunswick #12, New Brunswick; Peter and Goodfellow, 2003). Exhalative
iron formations have also been document as hosts for younger orogenic Au mineralization
(e.g., Homestake-type orogenic Au; Caddey, 1991). The spatial association of iron
formations with VMS and orogenic Au deposits make iron formation a potentially

valuable tool in exploration for both types of deposits.

The Baie Verte Peninsula (BVP) in north-central Newfoundland hosts both Cu-
Au-rich VMS deposits and orogenic Au deposits (Hibbard, 1983; Skulski et al., 2009,
2010; van Staal and Barr, 2012). The Goldenville iron formation within the Point Rousse
Complex of the BVP produced 23 tonnes of ore between 1904-1906 (158 oz gold
recovered; Sparrow et al., 2017). It is coeval with the end of Cambrian-Ordovician

(~489-485 Ma) Au-rich VMS activity (i.e., Rambler VMS deposits and Pacquet complex
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volcanism) and previous authors have suggested that is represents a regional marker unit
in the Baie Verte Peninsula between the underlying ophiolitic Mount Misery Formation
and the overlying Snooks Arm Group ophiolite cover sequence (~470 Ma) (Hibbard,
1983; Bédard, 1999; Castonguay et al., 2009). The unit has significant exploration
potential due to its timing in relation to VMS activity and as a host for younger, Silurian-
Devonian orogenic Au mineralization at Goldenville. Thus, field, mineralogical, and
geochemical characterization of the iron formation is critical for understanding its
stratigraphic significance and potential as a host for base metal and orogenic Au
mineralization. Further, iron formations are critical records of ancient seafloor
hydrothermal activity that have potential to preserve the ocean redox conditions at the
time of formation (Bekker et al., 2014; Gourcerol et al., 2016). The Goldenville iron
formation provides an opportunity to capture oceanic oxygen conditions in the Humber
seaway during the transition from the Cambrian into the Ordovician, where the ocean
conditions are poorly constrained (~489-485 Ma; Landing, 2012a, 2012b; Tripathy et al.

2014, Azmy et al. 2015).

Despite the geological importance of the Goldenville iron formation and
surrounding sedimentary units (collectively referred to as the Goldenville horizon), the
unit has had very little modern geological, mineralogical, or lithogeochemical study. This
chapter has four main objectives: 1) to document the variations in the lithofacies and
lithogeochemistry of the Goldenville iron formation and surrounding units to place them
in a regional and tectonostratigraphic context; 2) evaluate the hydrothermal, hydrogenous,

and detrital geochemical contributions to the iron formation; 3) evaluate the paleoredox
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conditions of the Humber seaway, from the perspective of REE+Y signatures, at the time
of deposition (Cambrian-Ordovician ~489-485 Ma); and 4) evaluate the spatial

relationship between base metal and Au mineralization in the iron formation.

2.3 Tectonic and Regional Setting

The Newfoundland Appalachians contain four tectonostratigraphic zones
(Williams, 1979; Williams et al., 1999), from west to east: the Humber, Dunnage,
Gander, and Avalon zones (Fig. 2.1a). The Goldenville deposit is located in the BVP,
comprised of rocks from both the Humber and Dunnage zones, which are separated by
the Baie Verte-Brompton Line, also referred to as the Baie Verte Line (BVBL/BVL; Fig.

2.1b), a discontinuous brittle-ductile shear zone (Williams and St-Julien, 1982).

The BVL separates Neoproterozoic to Cambrian rocks of the Humber zone to the
west and predominantly Cambrian-Ordovician rocks of the Notre Dame subzone of the
Dunnage zone to the east (Fig. 2.1b). The Humber zone, west of the BVL in
Newfoundland, contains ancient continental margin strata of Laurentia and consists of
polydeformed metasedimentary rocks of the Fleur de Lys Supergroup (Hibbard, 1983;
Castonguay et al., 2009, 2014; Skulski et al., 2010; van Staal et al., 2013). The Dunnage
zone east of the BVL consists of intra-oceanic arc, back-arc, ophiolite, and continental
terranes. The Dunnage zone is further subdivided into peri-Gondwanan Exploits subzone
and peri-Laurentian Notre Dame subzone that formed near the Gondwanan and
Laurentian margins, respectively (Fig. 2.1b; Williams, 1979; Williams et al., 1988; van
Staal et al., 2007; van Staal and Barr, 2012). These two subzones are separated by the Red

Indian Line, a crustal-scale fault that defines a zone of tectonic mélange comprised of
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Lower Ordovician and Cambrian rocks that formed due to arc-arc collision during the
later stages of the Taconic orogen (Zagorevski et al., 2006; van Staal et al., 2007; van

Staal and Barr, 2012).

2.4 Regional Geologic and Stratigraphic Setting of the Goldenville Horizon

Four ophiolite sequences of the Baie Verte oceanic tract (BVOT) make up part of
the BVP, and are interpreted to be the remnants of the Humber seaway that formed
between Laurentia proper and rocks of Laurentian affinity (i.e., the Dashwoods
microcontinent; Figs. 2.1 and 2.2; Hibbard, 1983; Waldron and van Staal, 2001; Skulski
et al.,, 2010; van Staal and Barr, 2012). These ophiolite rocks are subdivided into four
groups: 1) the Advocate Complex; 2) the Betts Cove Complex; 3) the Pacquet complex;
and 4) the Point Rousse Complex (Skulski et al., 2010), which are overlain by younger
Ordovician and Silurian volcano-sedimentary sequences: the Snooks Arm Group (cover
to the Betts Cove Complex), the Point Rousse cover sequence, the Flatwater Pond Group,

and the Shark Point Group (Skulski et al., 2010).

The stratigraphy of the ophiolitic rocks and their cover sequences are best
preserved within the Betts Cove Complex (489 Ma) and Snooks Arm Group (487-467
Ma) in the eastern part of the BVP (Fig. 2.3; Dunning and Krogh, 1985; Piercey et al.,
1997; Bédard et al., 2000; Kessler and Bédard, 2000; Skulski et al., 2010). The ophiolite
consists of a lower cumulate section, massive gabbros, sheeted dykes, pillowed boninites
of the Betts Head Formation, and island-arc tholeiitic basalts of the Mount Misery
Formation (Fig. 2.3; Bédard et al., 2000; Skulski et al., 2010). The Betts Head Formation

are further subdivided into: 1) low-Ti boninites that are aphyric with localized
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phenocrysts of olivine, orthopyroxene, chromite, = clinopyroxene; and 2) intermediate-Ti
boninites that are aphyric with phenocrysts of clinopyroxene or plagioclase (Bédard et al.,
2000; Skulski et al., 2010). The Mount Misery Formation stratigraphically overlying the
Betts Head Formation contains plagioclase-phyric, pillowed, island-arc tholeiitic basalts

(Bédard et al. 2000; Skulski et al., 2010).

The Snooks Arm Group (ca. 479-467 Ma) cover sequence is divided into five
distinct formations and members from oldest to youngest: 1) the Scrape Point Formation
(900 m thick); 2) Prairie Hat Member of the Bobby Cove Formation and the remainder of
the Bobby Cove Formation (600 m thick); 3) Venam’s Bight Formation (500 m thick); 4)
Balsam Bud Cove Formation (800 m thick); and 5) Round Harbour Formation (500 m

thick, Fig. 2.3; Hibbard, 1983; Bédard, 2000; Skulski et al., 2010; Pilote et al., 2015).

The Goldenville horizon, considered to be analogous to the Nugget Pond horizon,
is interpreted to mark the angular unconformity marking the transition from the basaltic
lavas of the Cambro-Ordovician Mount Misery Formation in the ophiolitic rocks to the
Early-Middle Ordovician Snooks Arm Group cover sequence (Fig. 2.3; Hibbard, 1983;
Bédard, 1999; Bédard et al., 2000; Skulski et al., 2009, 2010). The Scrape Point
Formation contains a basal conglomerate comprised of basalt clasts cemented with jasper,
overlain by a discontinuous, magnetite-dominated iron formation (i.e., Nugget Pond
horizon and the previously correlated Goldenville Horizon), and turbiditic rocks that are
interbedded with red siltstones and volcaniclastic units (Sangster et al., 2007; Skulski et
al., 2009). The remainder of the Scrape Point Formation consists of green sandstone-

siltstone-mudstone turbidite units, and tuffaceous greywacke units that are interbedded
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with mafic tuffs and tholeiitic, high-Ti, plagioclase-phyric, commonly amygdaloidal
pillow basalts (Bédard et al., 2000; Skulski et al., 2010). The overlying Bobby Cove
Formation, comprises basaltic to andesitic lava flows, conglomerates, sandstones, and
purple to maroon mudstones, and contains the Prairie Hat Member marker unit that
consists of clinopyroxene-phyric crystal tuff, lapilli tuff and tuff breccia (Bédard et al.,
2000; Sangster et al., 2007; Skulski et al., 2009, 2010). The Bobby Cove Formation is
overlain by the Venam’s Bight Formation, which consists of amygdaloidal, high-Ti,
tholeiitic pillowed basalts locally interbedded with hyaloclastite, pillow breccia, and red
siliceous mudstone to ironstone (Bédard et al., 2000; Skulski et al., 2009, 2010). This unit
is succeeded by a series of felsic tuffs, siltstones, and shales of the Balsam Bud Cove
Formation, which are followed by high-Ti tholeiitic pillow basalts of the Round Harbour

Formation, the uppermost unit of the Snooks Arm Group (Skulski et al., 2009, 2010).

Rocks of the Point Rousse Complex (PRC) were subject to at least four phases of
regional deformation throughout the Ordovician to Silurian (Di-D4; Castonguay et al.,
2009). The first deformation event (Di, between 481 and 461 Ma; Castonguay et al.,
2014), is regionally preserved in the Fleur de Lys Supergroup; however, later deformation
has overprinted these structures (Anderson et al., 2001; Castonguay et al., 2014).
Generally, this first phase of deformation has been attributed to ophiolite obduction and
diachronous arc-continent collision during the Taconic orogeny (Williams, 1979;
Tremblay et al., 1997; Anderson et al., 2001; van Staal et al., 2007; Castonguay et al.,
2009). The second (D2, 428-420 Ma; Dunning and Krogh, 1985; Anderson et al., 2001;

Castonguay et al., 2014), and main phase of metamorphism and deformation in the BVP,
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is interpreted to be responsible for burial of ophiolites and exhumation of the Fleur de Lys
Supergroup during Silurian sinistral transpression localized along the BVL during the
Salinic orogeny (Anderson et al., 2001; Castonguay et al., 2009). D, events are
responsible for meter-scale south-directed shear zones, such as the Scrape thrust, that
emplace the PRC over the Pacquet complex (Hibbard, 1983; Dunning et al., 1990;
Castonguay et al., 2009). D3 fabrics in the region (post-388 Ma; Anderson et al., 2001)
are attributed to Devonian extension and core complex formation (Castonguay et al.,
2009). D4 deformation (ending ~370 Ma; Anderson et al., 2001) is attributed to an overall
transpressional to transtensional regime during the Acadian orogeny (Castonguay et al.,
2014). Despite the localized extensive deformation, the rocks of the Dunnage Zone in the
Baie Verte Peninsula have preserved tectono-stratigraphy and have only been affected up
to greenschist-facies metamorphism (Hibbard, 1983; Tuach and Kennedy, 1978;

Anderson et al., 2001; Castonguay et al., 2009; Skulski et al., 2009, 2010).

2.5 Lithofacies

2.5.1 Igneous and Clastic Sedimentary Lithofacies

Stratigraphy, lithofacies, mineralization, alteration, and other observations of the
rocks proximal to the Goldenville horizon were documented using graphic logs created
from drill core (Fig. 2.4 and Appendix A). Lithofacies classifications described below are
used in cross-sections and stratigraphic columns shown in Figures 2.5 and 2.6, with
examples shown in photographs in Figures 2.7-2.9. Igneous rocks are classified as
coherent (e.g., flows or intrusions) or as clastic with clastic rocks further subdivided

according to Fisher’s (1966) non-genetic, grain sized classification for volcaniclastic
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rocks that was recently updated by White and Houghton (2006). The stratigraphy
described here is part of the Mount Misery Formation of Betts Cove Complex and the

Scrape Point Formation of the Snooks Arm Group.

Massive mafic flows, pillow lavas, and breccias: mafic rocks consist of coherent
flows and associated breccias. Coherent rocks are massive to pillowed, amygdaloidal with
quartz + calcite and chlorite infill, localized varioles, and retain hyaloclastite in pillow
margins (Figs. 2.7a-d); the rocks are light grey to green and contain minor breccia at the
pillow margins that are partly to fully replaced by chlorite, epidote, calcite, and/or quartz
(Figs. 2.7c and d). Localized breccia occurrences contain angular clasts of the basalt and
pillow fabrics within a fine-grained matrix with consistent replacement by chlorite,
epidote, calcite, and/or quartz mineral assemblage to the surrounding lithology. The
coherent rocks are locally cross-cut by quartz-carbonate veins < 4 cm to mm-scale
veinlets. There are no significant lithological differences in the basalt flows above or

below the Goldenville horizon (Fig. 2.6).

Mafic volcaniclastic rocks: mafic volcaniclastic rocks, primarily lapilli tuff and
lapillistone, are found throughout the stratigraphy but occur primarily in the footwall to
the Goldenville horizon and are often found in contact to the iron formation (Fig. 2.6).
The lapilli tuff is predominantly matrix-supported with sub-rounded to elongated clasts of
mafic material that are aligned parallel to sediment laminations (Fig. 2.7e). Clast-
supported, lapillistone zones are less abundant and contain moderately-sorted angular
clasts (5 — 20 mm) of basalt. The lapillistone grades into more matrix-supported lapilli

tuff that is well-sorted with rounded clasts (5 - 10 mm) of basalt. Ash-sized material
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within the volcaniclastic rocks is very fine-grained and grey to green; the clasts and ash

are partially to fully replaced by black to green chlorite and epidote.

Mafic intrusive rocks: mafic intrusive rocks, primarily gabbro and diabase, are
found in the stratigraphy cross-cutting units in the hanging wall and the footwall of the
Goldenville iron horizon (Figs. 2.5 and 2.6). The gabbroic rocks (< 1 m to 5 m wide) are
coarse-grained, light tan to light grey and contain leucoxene and disseminated pyrite (Fig.
2.7f). The diabase dykes (< 1 m), cross-cutting the mafic flows and gabbro, are fine- to
medium-grained, variably grey to light green, locally amygdaloidal (partially to fully
filled by calcite and/or quartz) and very rarely contain pyrite mineralization. The gabbroic
intrusive rocks are sericite altered with cross-cutting mm-scale carbonate-quartz veinlets,
whereas the diabase dykes are variably chlorite altered and are cross-cut by mm-scale
epidote and carbonate-quartz veinlets. All the intrusive rocks logged in this study exhibit

sharp boundaries with surrounding lithologies.

Argillites: the argillite lithofacies is stratigraphically below and interbedded with
the iron formation (Figs. 2.5-2.6). This unit varies from maroon to light and dark green
(Figs. 2.7g and h) and is predominantly fine-grained and well-laminated multicolored
argillite (1 to 3 cm in thickness); complete turbidite sequence with graded bedding is
locally present. The argillites contain variable quantities of laminated quartz, magnetite,
and disseminated cubic to clotted pyrite. Vugs, veins (up to 4 cm), and veinlets (1 to 4
mm) of chlorite and carbonate, with lesser epidote, quartz, and albite that cross-cut

laminations.
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2.5.2 Iron Formation Lithofacies

The Goldenville iron formation (IF) in drill hole occurs as continuous intervals up
to 8 meters or as multiple thinner lenses that can be as thin as few centimeters (drill core
thickness; Figs. 2.5-2.6). The iron formation, red to maroon in color, is laminated,
magnetic, and locally contains jasper chert nodules and detrital volcaniclastic material
(Fig. 2.8a-f). The horizon is subdivided into three categories based on magnetite content:
massive magnetite-rich iron formations dominated by magnetite (>45% mag), argillite
with semi-massive magnetite (15-45% mag), and argillite with disseminated magnetite

(<15% mag).

Massive magnetite-rich IF contains alternating layers of magnetite with detrital
volcaniclastic (ash) material (Figs. 2.8c and d). Predominant minerals include euhedral to
anhedral fine-grained magnetite and fine-grained chlorite. Magnetite occurs as
monomineralic layers with lesser chlorite dominant layers. Chlorite within magnetite-rich
layers occurs as fine-grained interlocking grains parallel to layering. Lesser minerals
include hematite, sericite, epidote, and vein-hosted carbonate. Hematite occurs on the

margins of magnetite grains and very rarely as its own isolated grains.

Argillite with semi-massive magnetite contains alternating layers of detrital
material and magnetite, chlorite forms monomineralic layers and is intergrown with
magnetite, forming most of the matrix of the rock. Banding, or distinct layers is
characteristic of this unit, similar to the magnetite-rich IF. Magnetite is euhedral to
subhedral, fine-grained with minor bladed grains. Lesser minerals include hematite,

carbonate, sericite, ilmenite, epidote, and trace rutile. Rutile and ilmenite, absent in the
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previous subgroup, are found along grain boundaries of the magnetite often associated

with hematite.

Argillite with disseminated magnetite contains alternating layers of detrital
material with sparse magnetite (<15%), and dominated by sericite, carbonate, quartz, and
chlorite. Banding, or distinct layers of a substantial composition (i.e., layers composed of
>50% of one mineral) is less evident in this subgroup relative to the massive magnetite-
rich IF and argillite with semi-massive magnetite groups. Sericite occurs as thin, bladed
grains with chlorite interstitial to the sericite. Sericite can also form monomineralic

layers. Accessory minerals include magnetite, hematite, and epidote.

Lithologically, the subgroup of iron-bearing rocks are intercalated or within cm of
each other. They are also commonly interbedded with light to medium grey detrital (ash)
material (Figs. 2.8c and d). Milky white quartz-carbonate veins (2-6 cm) that commonly
contain albite and iron carbonate cross-cut the iron formation horizon (Fig. 2.8f). Quartz
in veins occurs as large grains that are intergrown, are anhedral to subhedral, and
intergrown with carbonate grains. Chert nodules occur throughout the horizon.
Mineralogically, all three subgroups of the Goldenville horizon contain magnetite,
secondary hematite (via martitization of magnetite) with chlorite and epidote interpreted

to be alteration products of the volcaniclastic detritus.

Mineralization: in the Goldenville iron formation there are two styles of
mineralization present in drill core: 1) quartz-carbonate vein associated pyrite (Fig. 2.8f);
and 2) laminated sulfide-magnetitethematite mineralization (Fig. 2.8g). The laminated

mineralization contains laminations that are mm-scale and up to 6 cm with locally graded
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beds of sulfide and is similar to primary Cambro-Ordovician VMS-style exhalative
mineralization found elsewhere on the peninsula (Figs. 2.8g; e.g., Ming deposit).
Laminated mineralization contains pyrite and magnetite with lesser chalcopyrite and
accessory galena, bornite, and covellite. Pyrite within laminated mineralization is
euhedral to subhedral, fractured, and often contain inclusions filled with magnetite,
chalcopyrite, and galena. Chalcopyrite and galena is found associated with fine-grained
laminated pyrite mineralization and parallel with the surrounding iron formation
laminations. Chalcopyrite is predominantly associated with Fe-minerals (e.g., magnetite)
and pyrite occurring as: inclusions within pyrite grains; along fractures of pyrite and/or
magnetite; and along pyrite and/or magnetite margins (Fig. 2.9b-¢). Bornite and covellite
are also found spatiality associated with chalcopyrite (Fig. 2.9c) within fine-grained
laminated mineralization, and replacing chalcopyrite that is interstitial and along the
edges of pyrite grains (Fig. 2.9c). Galena is found only associated with pyrite and occurs
as inclusions, along fractures, and margins of pyrite grains (Fig. 2.9e-f); notably, galena

can only be seen using a scanning electron microscope (SEM).

Quartz-carbonate vein association mineralization consists of coarser grained (>3
mm) euhedral pyrite grains that are found in the selvages of cross-cutting quartz-
carbonate veins that are replacing magnetite and/or the edges of chert nodules (Fig. 2.8h
and Fig. 2.9a). Gold mineralization is rare within the Goldenville iron formation (see
2.6.2.4); however, when present gold is spatially associated with carbonate-quartz veins

and clotted, coarse-grained pyrite (Fig. 2.9d). This pyrite and gold association is
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interpreted to have formed from wall rock sulfidation related to Silurian-Devonian

orogenic Au mineralization (Figs. 2.8h and 2.9a; e.g., Evans, 2004).

Pyrite mineralization is found elsewhere in the stratigraphy occurring as: 1) pyrite
replacement in amygdules (synvolcanic?; Fig. 2.7¢); 2) within pillows and along their
rims/rinds/cooled margins (synvolcanic?; Fig. 2.7b); 3) disseminated throughout coarse-
grained intrusive rocks (magmatic sulfides?); and 4) less abundantly throughout argillite

and lapilli tuff units (diagenetic pyrite?).

2.6 Lithogeochemistry
2.6.1 Sampling, Analytical Methods, and QA/QC

A total of 115 lithogeochemical samples were analyzed from both outcrop and
across 23 diamond drill holes within the Goldenville area (Fig. 2.4). Sampling was
focused on significant changes in alteration style/type or lithology (i.e., geologic
contacts). Additionally, sampling of the iron formation was targeted for representative
samples and where applicable a larger sample was taken to include intervals of mixed
material (e.g., localized ash layers). Samples that had evidence of faulting, veining, and
shearing were avoided. All drill core samples that were analyzed were collected from the
2016 drill holes from Anaconda Mining Inc. These holes were chosen because they were
the freshest core available targeting the Goldenville horizon and contained continuous

stratigraphy.

Rock samples were sent to ALS Minerals Laboratories in Vancouver, British
Columbia where they were crushed using steel plates and pulverized to a homogenous

powder with agate mills to minimize potential metal contamination (e.g., Piercey, 2014).
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These weremeasured for major and trace elements using a combined lithogeochemical
characterization package including 1) major elements (SiO2, TiO2, Al>O3, FeoOsr, Cr203,
BaO, MnO, MgO, CaO, NaxO, K,0O, P;0s) a lithium metaborate fusion followed by
subsequent dissolution of the bead in an acid and analysis by inductively coupled plasma
atomic emission spectroscopy (ICP-AES) ((ME-MS81 package accompanied by ME-
ICP06 method; FUS-ICP-AES), 2) trace elements (HFSE: Zr, Hf, Nb, Ta, Th; LFSE: Cs,
Rb, Sr; and REE: Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) underwent
fusion followed by subsequent inductively coupled plasma-mass spectrometry (ICP-MS)
(ME-MSS81 package; FUS-ICP-MS), and 3) LOI by ignition by gravimetric finished in a
furnace (OA-GRAO5 method, GRAV). The samples were sent to Ontario Geoscience
Laboratories (OGL) in Sudbury, Ontario to obtain metals and volatile elements/metalloids
(Li, Be, Ni, Co, Sc, Cu, Pb, Zn, Cd, In, Sn, Mo, Ag, Tl, Sb) and were determined by 4
acid digestion and an ICP-MS finish (IMC-100 method; AD-ICP-MS) with ore grade
samples were done by four acid digestion and analysis by ICP-AES (e.g., Zn-OG62, Ag-
0G62 in ME-OG62 method; AD-ICP-MS), Additional trace elements were collected at
OGL, however, this data was not utilized due to digestion issues (IAC-100 method; AD-
ICP-AES; Appendix F). All samples underwent gold preparation using a fire assay (FA)
pre-preparation (30g), with an ICP-AES finish (Au-ICP21 method; FA-ICP-AES). The
same samples were sent to Geoscience Laboratories for CO; and S by combustion

infrared spectrometry (COM-IR).

Accuracy and precision of the major and trace element analyses were monitored

using an internal basalt reference material (SLV-MC) and the iron ore certified reference
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material IOC-1 from Natural Resources Canada (NRCan)/Canada Centre for Mineral and
Energy Technology (CANMET). The latter was selected for its high-Fe matrix that is
closer to that of the Goldenville iron formation than silicate reference materials. The
former was selected as a basalt reference as the surrounding stratigraphy was primarily
mafic volcanic sourced. These reference materials were measured every 20 samples
alongside unknowns for QA/QC monitoring (Appendix D). Accuracy is determined by
calculating the % relative difference (%RD: ([mean value of the standard selected for this
study-reference value of the standard]/[mean value of the standard selected for this
study])x100) of the mean gathered from this study to a reference value. Precision is
estimated using a relative standard deviation (%RSD) using in-house reporting for SLV-

MC and NRCan/CANMET certified values for IOC-1 where available.

The estimated precision for major elements based on SLV-MC (n=4) using a
relative standard deviation (%RSD: ([1 standard deviation of wvalue from this
study]/[mean value from this study])x100) was <3%. In a similar manner, the estimated
precision for trace element abundances is <10%, except for Yb (11.31%). Metal
abundances have estimated precision values <10%, except for for Cd, and Ag (11.71%
and 24%, respectively). Estimated precision for metalloids and volatile elements is <4%
for Li and >10% for CO», S, and Sb (58.22%, 65.33%, and 15.93%, respectively). Values
outside of the 10% are attributed to concentrations near the limit of detection. Accuracy
of SLV-MC from this study compared well with unpublished in-house data determined
with the same methods; a %RD for all major and trace elements was < 10% for all major

element oxides, trace elements, and metalloids (Appendix D).
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The estimated precision for major elements based on IOC-1 (n=4) using a relative
standard deviation (%RSD) is <8%, except for TiO; and KO (22.22% and 47.14%,
respectively), which was attributed to the low concentrations of these elements as a result
of the high-Fe composition. Precision estimates for trace elements, calculated in similar
manner, is generally over 10% (Appendix D), due to concentrations near the limit of
detection. Where above the detection limit of metals, are <10%, except for V, Zn, Ag, Be,
and Ga (15.07%, 19.25%, 54.71%, and 11.24%, respectively), due to concentrations near
the limit of detection. Estimated precision for metalloids and volatile elements is <10%
except for CO2, S, Sb, and Li (66.65%, 198.24%, 21.75%, and 10.35%, respectively.
Accuracy of IOC-1 (n=4) from this study compare well with NRCan/CANMET certified
values with given %RD values for major oxides is <10% except for K,O (86.67%),
attributed to concentrations near the limit of detection. Trace element values, where

available, compare to certified values with %RD values <10, except for V (24.09%).

2.6.2 Results
Representative major and trace element data for each lithofacies (see section 2.5)
i1s summarized in Table 1, whereas the full dataset used in this work for all samples is

reported in Appendix E.

2.6.2.1 Alteration, metamorphism, and element mobility

The BVP has undergone greenschist facies metamorphism and has undergone
multiple episodes of hydrothermal alteration (Tuach and Kennedy, 1978; Castonguay et
al., 2009, 2014), which influences what elements can be used for understanding primary

geochemical signatures vs secondary alteration/metamorphism-related signatures. Despite
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sampling to avoid secondary veins and contacts, all samples have undergone some degree
of alteration and/or metamorphism such that several major elements (e.g., SiO2, NayO,
K>0, Ca0) and other low field strength element (LFSE; e.g., Cs, Rb, Ba, Sr) are likely to
have been mobilized during alteration and metamorphism. Coherent mafic rocks plotted
on the chlorite-carbonate-pyrite index (CCPIL; [(100(MgO + FeO))/(MgO + FeO + Na,O
+ K20)]) vs Hashimoto alteration index (AI; [(100(K20 + MgO))/(K>O + MgO + NayO +
Ca0)]) box plot show minor carbonate, chlorite, and epidote alteration related to
hydrothermal processes (Fig. 2.10; Ishikawa et al., 1976; Large et al., 2001), which is
consistent with field and petrographic observations of the rocks (e.g., chlorite-epidote +
quartz, calcite; Appendix A and B). The sedimentary and Goldenville horizon samples
plotted on the same figure show a similar pattern consistent with hydrothermal processes,
which is also consistent with field observations (e.g., chlorite-epidote + quartz, calcite;
Fig. 2.10). Goldenville horizon samples in the magnetite-rich and argillite with semi-
massive magnetite subgroups plotting on the very top of the figure is reflective of the
sulphide (e.g., pyrite) and Fe-rich (e.g., magnetite) composition (Fig. 2.10). The elements,
Al O3, TiO2, high field strength elements (HFSE; e.g., Zr, Hf, Nb, Ta, Th), and REE are
typically immobile under greenschist-facies conditions and used to interpret the primary
igneous/sedimentary rocks in this study (e.g., MacLean and Barrett, 1993). To further test
for any obvious effects of element mobility on inter-element ratios of the latter elements,
plots of alteration indices (Al>03/NayO alteration index of Spitz and Darling, 1978) vs
key petrogenetic ratios (e.g., Nb/Y, Ti/V, Zr/Y) were constructed to test for any potential
influences of hydrothermal alteration/metamorphism (Fig. 2.11). No correlations are

observed, supporting the assumption that Al,O3, TiO2, other HFSE, and REE were
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immobile, with changes in absolute abundance as a result of mass change, but at constant

inter-element ratios (e.g., Spitz and Darling, 1978; MacLean and Barrett, 1993).

2.6.2.2 Mafic volcanic rocks:

Immobile trace element ratios and REE systematics of the coherent basaltic
samples proximal to the Goldenville horizon show there are two distinct geochemical
suites, suite 1 and suite 2 (Figs. 2.12 and 2.13); the basalts in these suites show no

discernable differences in drill core.

Suite 1: the majority of the basalt samples (n =43 of 48) fall into suite 1 (Table 1).
Rocks in this group have TiO; values <0.78 wt.%. These samples also have Nb/Y values
indicating they are subalkaline and Zr/Ti values that indicate compositions that range
from basaltic to andesitic with the majority showing basaltic affinities (Figs. 2.12a and
2.13a). This suite has arc-like low Ti/V values (<20) values that straddle the line between
low-Ti island arc tholeiites/boninite (IAT/B, respectively) and IAT (Fig. 2.12b). Both
Zr/Y and La/YD ratios of suite 1 samples show that suite 1 has a tholeiitic affinity with a

few samples plotting in the transitional field (Figs. 2.12c and d).

Primitive mantle-normalized multi-element plots (PM; Sun and McDonough,
1989) for suite 1 are shown in Figure 2.13a. The samples show LREE depletion relative
to HREE (La,/Sm, = 0.36-1.23 [n = normalized to primitive mantle values of Sun and
McDonough, (1989)]), with only two samples (348909 and 348094) that have La,/Smj,
values over 1 (1.13 and 1.23, respectively; Appendix E). This suite has negative Nb
anomalies relative to Th and La (Nby/Th, = 0.03-0.39) and lower Nb relative to suite 2

(Nb = 0.3-1.5 ppm). The values of TiO, and Al,O3, along with the HFSE-REE features
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above are similar to modern island-arc tholeiites (IAT; Fig. 2.13c; Stolz et al., 1990;
Shinjo et al., 2000). On an igneous Th/Yb — Nb/Yb plot, to indicate potential mantle
sources for basalts, suite 1 basalts plot with Th/Yb and plot within the volcanic arc array,

akin to island-arc tholeiitic rocks (Fig. 2.14).

Suite 2: a small subset of samples (n = 5 of 48) that occurs in the uppermost
hanging wall to the Goldenville iron formation comprise suite 2. These samples contain
higher Fe2Osr (13.00-15.45 wt.% relative to 5.87-11.95 wt.% of suite 1) and TiO> (2.89-
4.10 wt.%) contents. Rocks in this suite have Zr/TiO2 and Nb/Y ratios that straddle values
for subalkalic to weakly alkalic basalts (Fig. 2.12a). The higher TiO, values relative to
suite 1, results in suite 2 having Ti/V ratios that plot in the OIB field with one sample

overlapping the OIB-MORB line in the Ti-V space (Fig. 2.12b).

On primitive mantle-normalized multi-element plots (PM; Fig. 2.13b; Sun and
McDonough, 1989), suite 2 samples have slopes that are slightly enriched relative to
primitive mantle and have LREE enrichment (La,/Sma, = 1.15-1.36). This suite has
positive Nb anomalies relative to Th and La (Nb,/Th, = 1.24-1.64) and higher Nb values
(Nb = 15.4-26.6 ppm). Notably, there is enrichment in Zr and Hf relative to Nd and Sm in
combination with high Nb/Y (Fig. 2.12a) indicating a potential enriched mantle
component in their genesis similar to enriched-mid ocean ridge basalts (E-MORB; Fig.
2.13c; Sun and McDonough, 1989). On an igneous Th/Yb — Nb/YDb plot, to indicate
potential mantle source, suite 2 rocks plot with a Nb/Yb enrichment relative to suite 1 and

are proximal to the E-MORB node (Fig. 2.14).
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2.6.2.3 Clastic sedimentary rock geochemistry and provenance

Selected features of the major and trace element data for the volcaniclastic (n =
20) and argillite (n = 10) samples are shown in Figures 2.15 and 2.16. The iron formation
and basalt lithofacies are plotted for reference, as they are the local rocks from which the
clastic sedimentary rocks may have been derived (i.e., their provenance). The
volcaniclastic and argillite rocks contain predominantly SiO; (41.9-61.9 wt.% and 38.9-
77.8 wt.%, respectively), Al,O3 (11.95-17.35 wt.% and 3.91-16.7 wt.%, respectively), and
FexOs1 (5.97-17.15 wt.% and 9.64-13.9 wt.%, respectively; mean and 20 in Table 1;
Appendix E). Argillite samples contain a greater range of TiO> concentrations (0.15-3.59

wt.%) relative to volcaniclastic samples (0.28-2.23 wt.%).

On the molar A-CNK-FM ternary plot (Fig. 2.15a; Nesbitt and Young, 1984;
Nesbitt, 2003), the volcaniclastic rocks and argillite samples cluster together proximal to
the coherent mafic rocks of suites 1 and 2. Additionally, the volcaniclastic and argillite
samples have similar Nb/Y, Ti1/V, and Zr/Y ratios to the coherent mafic rocks (Fig. 2.11),
implying provenance from the mafic rocks. Further, the argillite with disseminated
magnetite samples plot in the same area as these clastic dominated samples implying
similar provenance from mafic rocks. The A-CNK-FM plot is also useful in illustrating
the Fe-rich composition of magnetite-rich IF and argillite with semi-massive magnetite
Goldenville samples, which plot closer to the Fe-Mg apex than any of the other

lithofacies (Fig. 2.15a).

On the A-CN-K ternary plot (Fig. 2.15b; Nesbitt and Young, 1984; Nesbitt, 2003),

the majority of the samples plot along the AlO; and CaO+NayO edge of the diagram,
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consistent with the mafic provenance for the sedimentary rocks. While most samples
cluster along the A-CN join, a subset of samples trend towards the A-K join. These
samples also have elevated chemical index of alteration (CIA; [CIA = 100 x Al203/(Al2O3
+ NaxO + K0 + CaO)]) values >50, higher than values typical for fresh mafic rocks,
which tend to have CIA values ~35-50 (Babechuk et al., 2014; Nesbitt et al., 1992); these
features are consistent with greater alteration and accompanying increase of clay minerals
in these samples. Samples trending toward A-K join, consisting of argillite with
disseminated magnetite, have a minimal Fe-Mg component, as illustrated previously (Fig.

2.15a).

The data for the mafic volcanic rocks, volcaniclastic rocks, argillite, and argillite
with disseminated magnetite, are plotted on immobile element provenance plots in
Figures 2.14 and 2.16. In samples dominated by a clastic component (e.g., samples
indicated by high Al), immobile elements can be used in evaluating provenance (Taylor
and McLennan, 1985; Bhatia and Crook, 1986; Nesbitt and Markovics, 1997; McLennan
et al., 2003). In the ternary La-Th-Sc space, the basalt, volcaniclastic, and argillite
samples plot along a similar trend indicating the detrital component in the latter two
groups is from the local mafic rocks (Fig 2.16a). In a Th-La plot, the volcaniclastic
samples cluster within the ocean island arc field and a similar grouping is seen in the
ternary La-Th-Sc (Figs. 2.16a) where the samples fall along a trendline from the coherent
volcanic rocks at the Sc apex towards the La apex within with ocean island arc field (Fig.
2.16b). On the igneous Th/Yb — Nb/Yb plot (Fig 2.14) the volcaniclastic rocks plot in two

groups: one with the suite 1 IAT affinity rocks and a second group still within the arc
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array, but intermediate between suite 1 and suite 2 rocks with higher Th/YDb, indicating a
calc-alkalic like detrital source that may have been derived from the volcaniclastic rocks.
On the Th/Yb — Nb/YDb plot, the magnetite-rich IF and argillite with semi-massive
magnetite samples follow a similar trend, however, the argillite with semi-massive
magnetite samples cluster with the second more calc-alkaline volcaniclastic grouping
(Fig. 2.14). Argillite with disseminated magnetite samples overlap suite 2 mafic rocks,
volcaniclastic rocks, and argillite rocks on immobile element provenance plots indicating

the groups have similar detritus sources (i.e., local mafic suites; Fig. 2.14 and 2.16a-b).

2.6.2.4 Iron formation geochemistry and REE+Y characteristics

The iron formation lithofacies are subdivided into 3 groups based on a
combination of field relationships and Fe-Mn-Al-Ti systematics. Iron formations are
considered to have >15wt% Fe as per James (1954), and the only group within the
Goldenville horizon meeting that criteria is the massive magnetite-rich IF (n=6) which
contains high FeOsr wt.% (53.80-68.80; average = 62.58), high Fe/Al molar ratios
(10.80-23.57; average = 13.62), and high (Fe+Mn)/(Fe+Mn+Al+Ti) ratios (0.91-0.96;
average = 0.92). The second subgroup, argillite with semi-massive magnetite (n=10), has
lesser Fe with lower Fe>Osr wt.% (15.15-41.10; average = 28.30), lower Fe/Al molar
ratios (1.15-4.37; average = 2.50), and lower (Fe+Mn)/(Fe+Mn+Al+T1) ratios (0.56-0.81;
average = 0.71). The third subgroup, argillite with disseminated magnetite (n=14), has the
lowest Fe,Osr wt.% (12.50-20.40; average = 11.02), Fe/Al molar ratios (0.24-0.78;
average = 0.82), and (Fe+Mn)/(Fe+Mn+Al+Ti) ratios (0.19-0.40; average = 0.34) of all

samples in the Goldenville horizon.
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The major element composition of the Goldenville horizon magnetite-rich IF and
argillite with semi-massive magnetite subgroups is dominated by Fe,Osr and SiO; (11.6-
36.2 wt.% and 37.0-58.6 wt.%, respectively; Table 2). The MnO and Al>Os is higher in
the argillite with semi-massive magnetite samples (1.99-7.44 wt.% and 6.94-10.35 wt.%,
respectively) relative to the magnetite-rich IF samples (0.37-1.45 wt.% and 1.73-4.94
wt.%; Fig. 2.17¢). The composition of the argillite with disseminated magnetite (n=14)
group has a lower concentration of Fe2Ost with more variable SiO; (38.9-77.8 wt.%), and
generally the highest Al,O3 (3.91-16.7 wt.%) relative to the magnetite-rich IF and argillite
with semi-massive magnetite groups. The MnO within the argillite with disseminated

magnetite group is the lowest relative to the other groups (0.36-0.68 wt.%).

The Al-Ti-Fe-Mn relationships of the Goldenville horizon lithofacies (Section
2.5.2) are illustrated further on Fe/Ti vs Al/Al+Fe+Mn and Fe-Al-Mn ternary Bostrom-
type plots (Fig. 2.17a-b) and in Fe-Mn spaces (Figure 2.17¢). In these plots, the Al+Ti
and Fet+Mn components are proxies for the elements derived from detrital and
hydrothermal sources, respectively. The Fe-Al-Mn (Fig. 2.17a) and Fe/Ti vs.
Al/Al+Fe+Mn (Fig. 2.17b) plots show the 3 sub-divisions of Goldenville horizon samples
into the magnetite-rich IF (greatest hydrothermal component, > 80% hydrothermal
components), argillite with semi-massive magnetite (intermediate hydrothermal and
detrital component, between 35 and 70 % hydrothermal components), and argillite with
disseminated magnetite (greatest detrital component). This effectively illustrates the
Goldenville horizon contains true IF (magnetite-rich IF), an argillite with elevated Fe

(argillite with disseminated magnetite), and the mixture of these two end member units
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(argillite with semi-massive magnetite). A plot of Fe;Osr wt.% vs. MnO wt.% (Fig.
2.17¢c) illustrates that the both the magnetite-rich IF and argillite with disseminated
magnetite groups have significant MnO, but the latter group has much higher MnO

contents (also seen in a deviation from the Al-Fe join towards the Mn apex in Fig. 2.17a).

The Goldenville horizon samples have XREE contents where magnetite-rich IF
(98.21-215.22 ppm) and argillite with disseminated magnetite (80.43-217.17 ppm) have
similar ranges, whereas argillite with semi-massive magnetite generally have higher
YREE contents (203.38-314.09 ppm). These units have higher total REE values relative to
surrounding lithologies, specifically the suite 1 mafic volcanic rocks (53.42-86.51 ppm)
and the volcaniclastic rocks (30.05-149.83 ppm); they have similar XREE values to the
suite 2 mafic volcanic rocks (176.92-291.19 ppm) and argillite (70.26-249.25 ppm)
samples. On plots of XREE vs. MnO wt.% and Fe;Ost wt.%, and multiple observations
can be made (Fig. 2.18). Firstly, samples with the highest XREE have the highest MnO
(Fig. 2.18b), notably the argillite with semi-massive magnetite samples. Secondly,
abundances of XREE in the surrounding lithology relative to MnO are similar to the
values found in the Goldenville horizon, (Fig. 2.18b), indicating that MnO could be

important for overall XREE abundances.

On plots of XREE vs. elements indicative of detrital material (e.g., Nb, Ti, and
Zr), two important observations are apparent. First, the majority of the argillite with
disseminated magnetite samples overlap suite 2 volcanic rocks, volcaniclastic rocks, and
argillites, suggesting that the detritus in these samples is from the local units (Fig. 2.19).

A minor population of argillite with disseminated magnetite samples have higher REE
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abundances decoupled from the aforementioned array. Second, the argillite with semi-
massive magnetite and magnetite-rich IF samples plot with distinct horizontal arrays with

low Nb and Zr consistent with minimal detrital REE-HFSE contributions.

The rare earth element and yttrium (REE+Y) data for the Goldenville horizon are
shown in post-Archean Australian Shale (PAAS)-normalized (Pourmand et al., 2012)
plots in Figure 2.20. The ratios Tbsn/Ybsn and Prsn/Tbsy (sn = shale normalized) are used
as MREE/HREE and LREE/MREE monitors, respectively, where values > 1 in either
ratio indicate MREE enrichment over HREE and LREE enrichment over MREE,
respectively and values < 1 the opposite. The magnetite-rich IF REE patterns (Fig. 2.20a)
are depleted in LREE (Prsw/Tbs, = 0.37-0.62) and slightly enriched in MREE (Tbsy/Ybgsn =
0.96-1.13) relative to PAAS values and have absent to negative Ce anomalies (Fig,
2.21a). The Bau and Dulski (1996) Cesn/Cesn™®-Prsu/Pran™* cross-plot in Figure 2.21a show
that the Ce anomalies are true negative Ce anomalies (Prs/Pran*>1; Pren/Prsn®* = 1.03-
1.22). The argillite with semi-massive magnetite patterns (Fig. 2.20b) are flatter with less
LREE/MREE depletion compared to the magnetite-rich IF group (Prsn/Tbsn = 0.43-0.81)
and more MREE enrichment (Tbsi/Ybsn = 0.95-1.26) and have positive Ce anomalies
(Proo/Pran™ <1; Prsn /Pran™ = 0.77-0.89; Fig. 2.21a). The argillite with disseminated
magnetite REE patterns (Fig. 2.20c) show this group has the greatest LREE depletion
(Prsn/Tbsn = 0.18-0.70) of the Goldenville horizon with variable MREE/HREE slopes
(Tbsn/Ybsn = 0.59-1.37). Ce anomalies, along with the REE patterns, of the argillite with

disseminated magnetite subgroup have some overlapping patterns with the magnetite-rich
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IF and argillite with semi-massive magnetite subgroups with both small negative Ce

anomalies and positive Ce anomalies (Prsa /Prsa™ = 0.79-1.04; Fig. 2.21).

The magnetite-rich IF and argillite with semi-massive magnetite groups of the
Goldenville horizon have small positive Eu anomalies (Eusw/Eusn®*>1; (Eus =
Smsn?*/Thbsn)"3; Lawrence et al. 2006) (1.13-1.35 and 1.21-1.52, respectively), whereas
the argillite with disseminated magnetite samples have either negligible or positive Eu

anomalies, similar to the surrounding iron formation (0.98-1.63).

The Y/Ho mass ratios are sub-chondritic (Y/Ho < 27; Bau, 1996; Pack et al. 2007)
in both the magnetite-rich IF (22.3-24.2) and argillite with semi-massive magnetite (19.1-
23.2) samples, whereas the argillite with disseminated magnetite (22.2-30.8) samples
have a wider range from sub-chondritic to super-chondritic (Fig. 2.21d; Y/Ho ~ 27; Bau,
1996). These Y/Ho values are relatively consistent with values in the surrounding
lithologies - suite 1 (22.2-30.7), suite 2 (24.5-27.2), volcaniclastic rock (23.2-28.5), and

argillite (21.1-30.5) samples.

2.6.2.5 Goldenville horizon transition, base, and precious metal distribution

The variations in abundances of selected base and transition metals (V, Ni, Pb,
Cu, Co, Zn, Au) in the Goldenville and surrounding units are illustrated in plots of
individual elements vs. (Fe+Mn)/(Fe+Mn+Al+Ti) ratios to separate out the iron formation

samples with the clearest evidence for sulfide mineralization (Fig. 2.22).

The concentrations for most base and transition metals within the Goldenville

horizon are similar to concentrations found in the surrounding lithology (Table 2). Within
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the Goldenville horizon itself, concentrations of V, Ni, Pb, and Co are consistent
throughout each subgroup (Table 2.2; Fig. 2.22a-c). Copper concentrations are slightly
enriched in the magnetite-rich IF and argillite with semi-massive magnetite (7.4-1185
ppm and 10.3-207.0 ppm, respectively) subgroups relative to the argillite with
disseminated magnetite (8.6-672.0 ppm; Fig. 2.22d). Zinc concentrations have some
higher values in the argillite with semi-massive magnetite (91-326 ppm) relative to
magnetite-rich IF samples (73.0-265 ppm); however, both subgroups are enriched relative

to argillite with disseminated magnetite (46-135 ppm; Fig. 2.22¢).

Gold concentrations of the Goldenville horizon and surrounding stratigraphy
varies from values near detection limit (0.001 ppm) to 0.515 ppm, reflective of the limited
gold found in thin section and SEM (Fig. 2.9d; Fig. 2.22f). Au values beyond the
background value (0.001-0.009 ppm) are found throughout the Goldenville horizon,
correlating with the higher sulfidation seen in the Fe-rich rocks (i.e., pyrite
mineralization; Fig. 2.22f). The samples with the highest Au values occurred in samples
collected from depths of 20.9 meters to 119.9 meters indicating there is no one
Goldenville horizon lens that is preferential to gold concentrations (Fig. 2.22f; Appendix
E). Additionally, these samples came from six different drill holes indicating in no one
place the gold concentrated within the Goldenville horizon as observed from the available

data.
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2.7 Discussion

2.7.1 Stratigraphic Relationships Relative to the Goldenville Iron Formation

The Goldenville horizon is interpreted to mark the Cambrian-Ordovician (~488
Ma; Dunning and Krogh, 1985) transition from the Betts Cove ophiolite complex to the
Snooks Arm Group cover sequence (Skulski et al., 2010). This transition is distinguished
by a 40-60 m thick unit composed of a local basal conglomerate cemented by jasper (e.g.,
the Kidney Pond conglomerate in the Flatwater Pond area; Fly Pond and equivalents
elsewhere on the peninsula), turbidites, and a jasper-magnetite iron formation (Nugget
Pond and Goldenville horizon), which lies in sub-conformable contact with the
underlying Betts Cove Complex (Bédard, 1999; Skulski et al., 2009). In the type locality
the footwall of the Nugget Pond horizon consists of island arc tholeiitic basalts of the
Mount Misery Formation, whereas the hanging wall comprises Fe-Ti-rich tholeiitic
basalts of the Scrape Point Formation (Bédard, 1999; Bédard et al., 2000; Skulski et al.,
2009). The Scrape Point Formation signatures is found in the upper 75 meters of the drill
holes logged as a part of this work. Signatures of the Mount Misery Formation are found
above and below Scrape Point Formation signatures indicating a more complex
relationship including intercalated units, folded units, and or a faulted relationship at this

locale (Fig, 2.23).

In the Goldenville area, the footwall basalts (suite 1) to the iron formation have
island arc tholeiite (IAT) affinities similar to the Mount Misery Formation (Figures 2.10-
2.13); however, the majority of the hanging wall samples also are IAT (suite 1), which

differs from the type locality in the Betts Cove Complex. At this location, suite 2 rocks
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have niobium values greater than primitive ocean-arc tholeiitic basalts (Nb = ~3 ppm),
giving a possible classification as Nb-enriched basalts (NEB; Pearce 2008; Hastie et al.,
2011). Further, the suite 2 rocks with Fe-Ti enrichment (Figs. 2.10-2.13) that are similar
to the Scrape Point Formation (e.g., Jenner and Fryer, 1980; Coish, 1989; and Bédard et
al., 2000) are located in the upper part of the hanging wall of the Goldenville horizon and
not directly at the hanging wall contact as seen in the type locality for the Nugget Pond
horizon (Fig. 2.6). Furthermore, in the Nugget Pond type locality, the footwall contains
the Kidney Pond conglomerate with clasts of the Mount Misery Formation, whereas the
hanging wall is absent of breccia or hyaloclastite (Bédard et al., 2000). This relationship
is in contrast with the Goldenville horizon, which contains basaltic hyaloclastite in both

its footwall and hanging wall (Fig. 2.6).

These observations suggest that the Nugget Pond and Goldenville iron formations
may not be correlative units as previously suggested, and that in the BVP the presence of
iron formation alone is not a universal stratigraphic marker marking the transition from
the Betts Cove Complex and Snooks Arm cover sequence (Fig. 2.21). These iron
formations represent stratigraphically distinct horizons where the Goldenville horizon
exists lower in the stratigraphy representing hydrothermal activity synchronous with
deposition of the Mount Misery Formation, whereas the Nugget Pond horizon reflects
hydrothermal activity post-Mount Misery Formation but before deposition of the Snooks

Arm cover sequence.

90



2.7.2 Evaluating Detrital, Hydrothermal, and Hydrogenous Components in the
Goldenville horizon

Exhalative iron formation mineralogy and geochemistry reflects the varying
contributions from detrital material (e.g., volcanic debris or continental sediments),
elements precipitated from hydrothermal vent fluids, and elements scavenged from
seawater on the surface of minerals precipitated in the water column and after deposition
on the seafloor (Bostrom and Peterson, 1966; Gross, 1980, 1983; Rudnicki, 1995;
German and Von Damm, 2003; Bolhar et al., 2005). The latter of these can potentially
provide insight into the oxygenation state of the ocean within the basin at the time of iron
formation deposition (e.g., Danielson et al., 1992; Slack et al., 2009; Och and Shields-
Zhou, 2012). The relative contributions of detritus, hydrothermal fluids, and seawater
scavenged elements in the lithogeochemical signatures of the Goldenville iron formation

will be evaluated below.

On a Bostrom-type plot, adopting the East Pacific Rise metalliferous sediment
mixing line, the Goldenville horizon has variable hydrothermal inputs with the magnetite-
rich IF having > 80% hydrothermal components, the argillite with semi-massive
magnetite between 35 and 70 %, and the argillite with disseminated magnetite dominated
by detritus (Fig. 2.17b). The presence of detritus in the iron formations is not surprising
given their bounding stratigraphy (Fig. 2.6) and associated evidence for a volcanically
active basin. The samples with the highest (Fe+Mn)/(Fe+Mn+Al+Ti) ratios generally
correspond to those with the highest abundance of magnetite, which occurs in fine-

grained laminae. These laminae, interbedded with laminated sulfide-rich zones (pyrite,
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chalcopyrite, and galena; Fig. 2.9), are common features in exhalative iron formations
(Rudnicki, 1995; Peter, 2003; Peter et al., 2003). The pyrite and lesser chalcopyrite and
galena are interpreted to represent settling from hydrothermal vent fluids (Fig. 2.8¢c, g,
and h; e.g., Bostrom, 1973). There is also minor enrichment in Cu and Zn in the
magnetite-rich IF and argillite with semi-massive magnetite samples relative to argillite
with disseminated magnetite, reflecting hydrothermal Cu-Zn addition and consistent with

the observed mineralogy of the Fe-rich samples (Fig. 2.22d and e).

On discrimination diagrams using the aforementioned elements (Fig. 2.16), the
Goldenville horizon sedimentary rocks show mixed provenance where there is overlap in
the trends between the argillite with disseminated magnetite and the remaining
Goldenville horizon groups (magnetite-rich IF and argillite with semi-massive magnetite)
suggesting similar detritus sources. Detritus-rich samples also overlap the suite 1 basalts
and the volcaniclastic rocks, with minor exceptions, in Th-La-Sc and Th-La space (Fig.
2.16a-b), and have low TiO: contents, both of which are consistent with derivation of the
detritus in the iron formations from the Mount Misery Formation flows and volcaniclastic
rocks. In Th/Yb-Nb/Yb space (Fig. 2.16c) many iron formations overlap the
volcaniclastic samples and cluster with the suite 1 and Mount Misery Formation volcanic
rocks; however, a subset, including many of the argillite with semi-massive and
disseminated magnetite samples have higher Th/Yb requiring a more Th-rich source,
potentially indicating a more felsic or continental crustal component in these samples.

This can likely be attributed to a felsic contribution from the volcanic ash within the
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volcaniclastic rock unit that often occurs interbedded with the iron formation, in addition

to clays found within both units.

Rare earth elements and Y can be controlled by both detrital minerals and
adsorption of a dissolved fraction of these elements from seawater, hydrothermal fluids,
or a mixture of both on hydrothermally derived oxide particles (Klinkhammer et al.,
1983; German et al., 1990; Bau and Dulski, 1996). However, an issue with deciphering
hydrothermal and/or hydrogenous REE+Y signatures in iron formation is that even small
percentages (<3%) of detrital material can overprint them due to the generally high REE
abundance in detritus compared to chemical precipitates (Shimizu and Masuda, 1977;
Bau, 1993; Kamber and Webb, 2001). Therefores, detritus-rich samples are expected to
have limited utility for reconstructing preserved REE+Y patterns that reflect
hydrothermal fluids or seawater. While the Goldenville horizon samples all have some
influence of detrital material, as indicated by the (Fe+Mn)/(Fe+Mn+Al+Ti) ratios (Fig.
2.17b), decoupling of the total REE budget from detritus control lines (Fig 2.17) for the
magnetite-rich IF (<20% detritus) and argillite with semi-massive magnetite (30-65%
detritus) groups suggests a dominant role of oxide-scavenged REE despite the relatively
high proportion of detritus. This is interpreted to be a result of the mafic rock-dominated
detritus sources that are generally poor in REE, but the REE enrichment in the magnetite-
rich IF and argillite with semi-massive magnetite groups could also implicate significant
residence time of hydrothermally-derived oxide particles in the water column and/or
continued scavenging of dissolved REE on mineral surfaces after deposition on the

seafloor (Fig. 2.19; Piper, 1974; Byrne and Kim, 1990; Mills et al., 2001; Menendez et
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al., 2017). Similarly, the Ce anomalies preserved in these sample groups cannot be
controlled by detritus since the main detritus sources (i.e. as represented by the argillites,
volcaniclastic rocks, and volcanic rocks) generally do not have measurable Ce anomalies
(Prsn/Pren*: 0.73-1.11, average 0.93) and the separation of Ce from other LREE requires a
Ce**/Ce*" redox transition in low-T aqueous environments that typically involves Mn-
(oxy)(hydr)oxides (Bau, 1999; Ohta and Kawabe, 2001; Tostevin 2021). In other words,
the Ce anomalies record a hydrogenous signature despite the high proportion of detritus,
and it is argued below that both groups (argillite with semi-massive magnetite samples
with positive Ce anomalies; magnetite-rich IF samples with negative Ce anomalies) are

important to deciphering seawater oxygenation at the time of IF deposition.

2.7.3 Evaluating Cerium for Paleoredox; Inferring Conditions in the Humber
Seaway throughout the Cambrian-Ordovician

The magnetite-rich IF group of the Goldenville horizon has the lowest detrital
contribution and these samples have a range of neutral to true negative Ce anomalies
(Prsn/Pren’: 1.03-1.22). The presence of negative Ce anomalies is similar to patterns
observed in modern vent-proximal deep oceans waters (e.g. Klinkhammer et al. 1983)
and suggests that the Fe-particles scavenged REE+Y from oxygenated seawater that was
depleted in Ce relative to La and Pr due to oxidation of Ce*" to Ce*" and its preferential
retention on oxide-minerals that are stable throughout the full water column, similar to the
modern open oceans (e.g., Alibo and Nozaki, 1999). In contrast, the lower Fe (but higher
Mn) argillite with semi-massive magnetite group of the Goldenville horizon has

significantly greater detrital input, but all samples have positive Ce anomalies (Prsn/Prsn :
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0.77-0.89). Positive Ce anomalies are observed in modern redox-stratified water bodies
where Ce*" preferentially scavenged on oxide minerals is re-released upon reductive
dissolution of the oxides below a water column redoxcline (De Baar et al., 1988; Bau et
al., 1997; De Carlo & Green, 2002). Positive Ce anomalies are a common feature of
Paleoroterozoic-Mesoproterozoic (exhalative and continental margin) iron formation
(Planavsky et al. 2010; Slack et al. 2007, 2009) where these signatures are widely adopted
as evidence for redox-stratified open ocean waters at the time. Interpreting the argillite
with semi-massive magnetite group samples in a similar manner (i.e., as recording
evidence for reducing bottom waters underlying an oxic upper water column) presents an
apparent redox paradox for the ancient seawater conditions recorded by the Goldenville
samples. Specifically, if both groups of samples are considered passive recorders of near-
vent deep ocean water REE+Y budgets, the negative Ce anomalies in the magnetite-rich
IF samples would suggest fully oxygenated bottom water conditions where Mn-
(oxy)(hydr)oxides were stabilized to the point of delivery to the seafloor, whereas the
argillite with semi-massive magnetite samples would suggest suboxic to anoxic bottom
waters where Mn-(oxy)(hydr)oxides were undergoing reductive dissolution and releasing
Ce back to the water column. The two sample groups are intercalated and/or in close
physical proximity (within cm) to one another, such that it is unlikely that they record
oceanic conditions with significant time gaps between them or even different
topographical depressions/areas that are likely to record different highly localized redox

conditions (Ohta and Kawabe, 2001; Tostevin 2021).
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The apparent redox paradox generated by both positive and negative Ce anomalies
can be reconciled by the argillite with semi-massive magnetite samples recording a
localized particle scavenging signature controlled by mineralogy rather than a wider
suboxic to anoxic basin signature, which appears to be revealed through the Fe,O3-MnO-
Ce relationships of the samples. The significant correspondence of the higher Mn
abundance with the positive Ce anomalies in the argillite with semi-massive magnetite
samples suggests that these samples record preferential accumulation of Ce onto Mn-
oxide particle surfaces. Manganese particles, relative to Fe particles, have a strong
preferential adsorptive affinity for Ce following oxidation of Ce** to Ce*" (e.g., Calvert
and Pedersen, 1993; Alibo and Nozaki, 1999; Ohta and Kawabe, 2001; Tostevin, 2021)
such that the more Mn-rich samples are interpreted to have been deposited in an
oxygenated environment where dissolved Mn (sourced primarily from hydrothermal
fluids; Cowen et al., 1986; Hannington et al., 1995; German and Von Damm, 2003 )
accumulated more Ce relative to the other LREE and also relative to the Fe-rich samples.
The inferred Mn-(oxy)(hydr)oxide-dominated scavenging process could have produced
the positive Ce anomalies within a fully oxygenated deep water column, similar to what is
observed in some suspended oceanic particulates and hydrogenetic crusts and nodules on
the modern seafloor (Sholkovitz et al., 1994; Bau et al., 2014). This model is comparable
to one from Otake et al. (2021) for ferruginous sedimentary rocks from the VMS deposits
of the Hokuroku district where some Mn-rich samples (containing a mixture of Mn-
oxides, carbonates, and silicates, with the latter two groups interpreted to have formed by
partial reduction of Mn-oxides) retained positive Ce anomalies in a vent-proximal

hydrothermal environment.
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While the Ce anomaly variations in the Goldenville samples can be explained as a
hydrogenous signature of dissolved REE scavenged from oxic deep waters, several other
REE+Y features of the samples present complications to this interpretation. The negative
Ce anomalies of the magnetite-rich IF samples are best explained as a signature of oxic
seawater, but other features expected of a shale-normalized REE+Y pattern in oxic water
are absent (i.e., positive La, Gd, and Y anomalies, magnitude of LREE>HREE depletion).
The typical seawater REE+Y pattern features are also absent in the argillite with semi-
massive magnetite samples with positive Ce anomalies. In the case of both sample
groups, an important factor could be that the dissolved REE+Y budget of the water
scavenged by oxide particles was a mixture of ambient oxic seawater and hydrothermally
sourced REE+Y devoid of seawater anomalies (German et al., 1990; Bau and Dulski,
1996; Menendez et al., 2017). In this case, the hydrothermal fluid would have to be
assumed to have been low-T since all samples also do not have the strong positive Eu
anomalies that are characteristic of high-T hydrothermal fluids (Fig. 2.20; Michard et al.,
1983; Klinkhammer et al., 1994; Douville et al., 1999). An additional factor is that during
adsorption of REE+Y to the surface of Fe- and Mn-(oxy)(hydr)oxides, features such as
the LREE>HREE depletion in the dissolved budget of seawater can be gradually erased
due to the preferential adsorption of LREE>HREE on the oxide surfaces (Slack et al.,
2007; Ohta and Kawabe, 2001). Finally, the high detritus content, especially for the
argillite with semi-massive magnetite samples, can still be a contributor to the overall
sample REE+Y budgets that is still a mixture between a hydrogenous/hydrothermal
component and the detritus component. Considering this factor amplifies the magnitude

of the Ce anomalies likely to associated with only the hydrogenous/hydrothermal REE+Y
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budget of the samples. However, more detailed assessment of an end-member
hydrogenous/hydrothermal signature by calculating out a detritus component or
undertaking a more targeting extraction of hydrothermal mineral-dominated sub-samples

was beyond the scope of this work.

Independent of the complications evident in the full REE+Y patterns of the
Goldenville horizon subgroups, the preferred interpretation of the Ce anomalies would
require that the bottom waters into which the hydrothermal fluids vented at the time of
forming the exhalative units had sufficient O to form Mn-(oxy)(hydr)oxides and sustain
Ce as Ce*' (e.g., Tostevin 2021). In other words, the implication is that the Humber
seaway was fully oxygenated down to bottom waters in the Cambrian-Ordovician. The
Cambrian and Ordovician were times where the Earth experienced large-scale biological
and climate changes, the emergence of planktonic graptolites, conodonts, new trilobite
groups, and warmer oceanic conditions (Webby et al., 2003; Landing, 2012a, 2012b;
Terfelt et al., 2014). Despite the indication that ocean conditions were suitable for a
sustained biodiversification there have been very few studies to define the redox state
across the Cambrian-Ordovician boundary (Landing, 2012a, 2012b; Azmy et al., 2015).
For example, Dictyonema shales in Norway indicate anoxic waters at deposition, whereas
shales of the Global Stratotype Section and Point (GSSP) at Green Point, western
Newfoundland indicate reducing conditions at deposition (Berry et al., 1986; Tripathy et
al., 2014; Azmy et al., 2015). Additionally, studies on mudstones along the Laurentian
continental slope that suggest periods of very low oxygen (i.e., dysoxic) with intervals of

anoxic conditions (Landing 2012a and references therein). A recent model by Tripathy et
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al. (2014) suggests that conditions at the margins of Laurentia and Baltica were anoxic,
whereas basins with colder water (e.g., Avalonia) were less reducing. Based on
stratigraphic relations outlined above the Goldenville horizon has to be between 488-483
Ma of the late Cambrian to early Ordovician (Fig. 2.3; Dunning and Krogh, 1985;
Ramezani et al., 2000; Skulski et al., 2010). Thus, the evidence of the Ce anomalies and
inferred stabilization of Mn-(oxy)(hydr)oxides from this study, implying that the peri-
Laurentian Humber seaway that hosted the Goldenville horizon was oxygenated in the
late Cambrian to early Ordovician (~488-483 Ma), contradicts the more anoxic conditions
suggested previously (e.g., Tripathy et al., 2014, Azmy et al., 2015). The perspective from
the Goldenville horizon is from the deep marine environment, whereas most previous
studies made inferences from shallow marine environments; the contradicting results
appear to point to more complicated redox architecture in ocean basins at the time, rapid
swings in redox-state, proxy biases in different depositional environments, or some
combination of all of these factors. The presence of banded iron formation distal from any
VMS deposit in the Cambrian (Li et al. 2018) suggests ferruginous (and thus anoxic)
bottom water conditions may have prevailed in the lead up to the depositional timeframe
of the Goldenville horizon. Further assessment of oceanic redox in the Cambrian and
Ordovician (and into the younger Phanerozoic) will benefit from further research that
considers the perspective offered from deep marine deposits such as exhalative iron

formations.
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2.7.4 Implications for Exploration; Au and Base Metal Mineralization

Iron formations are spatially associated with some VMS deposits and orogenic Au
deposits globally. For example, many deposits in the Bathurst Mining Camp have
laterally extensive iron formations that occur immediately in the hanging wall to massive
sulfides and at a similar stratigraphic level regionally (e.g., Peter, 2003). In the case of
orogenic Au deposits, some consist of structurally hosted deposits hosted in both veins
and iron formations where the iron formations are interpreted to have provided an Fe-rich
host rock that destabilized Au(HS)," molecules in hydrothermal fluids via wall rock

sulfidation leading to the precipitation of Au (e.g., Phillips and Powell, 2010).

Previously, Fitzpatrick (1981) indicated the Au mineralization in the Goldenville
iron formation was synchronous with the iron formation deposition (i.e., syngenetic).
Together with previous workers (Snelgrove, 1935; Watson, 1947; Frew, 1971; Hibbard,
1983), it was proposed that the gold-bearing quartz veins were a result of remobilization
of gold that was previously deposited within the iron formation (Evans, 1999, 2004). A
syngenetic origin as proposed is inconsistent with several features documented more fully
in this study. In particular, mineralization is structurally controlled and consists of gold
that is hosted by iron formation but spatially associated with coarse grained annealed
pyrite with magnetite inclusions found along the selvages of cross-cutting quartz veins,
indicative of wall-rock sulfidation (Fig. 2.8f). The Goldenville horizon is also spatially
associated with the Scrape thrust, a splay off the BVL, and shares a spatial association
and similar hydrothermal footprint to other orogenic Au deposits in the peninsula found

along that same structure (Figs. 2.1-2.3; Kirkwood and Dubé, 1992; Bédard, 1999; Evans,
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2004; Skulski et al., 2010). Collectively, the latter features are more consistent with the
gold having been introduced during regional metamorphism and deformation, rather than

from syngenetic VMS-related gold and subsequent remobilization.

The results of this study demonstrate that the Goldenville horizon was deposited
entirely within the Mount Misery Formation in the late Cambrian to early Ordovician
(~488-483 Ma; Fig. 2.3; Dunning and Krogh, 1985; Skulski et al., 2010) and is
stratigraphically below the Nugget Pond horizon, but stratigraphically above the ~487 Ma
Ming Cu-Zn-Ag-Au VMS deposit (Skulski et al., 2009, 2010). Laminated, fine-grained
Cu-Zn bearing sulfide mineralization (e.g., Cu and Zn; Fig. 2.20d and e) with
chalcopyrite, galena, sphalerite) and hydrothermal lithogeochemical signatures of the iron
formation are consistent with the Goldenville horizon having formed as an exhalative
VMS horizon (e.g., Peter, 2003); it is possible that it represents a hydrothermal
sedimentary unit distal to VMS in the Rambler-Ming district. Gold in the Goldenville

horizon, however, was not related to a VMS event and appears to be orogenic.

The work herein demonstrates that the Goldenville and Nugget Pond horizons
represent distinct stratigraphic units, both of which host orogenic Au mineralization;
however, there is a marked difference in historic gold production from these horizons
with the Nugget Pond horizon having produced more gold than the Goldenville horizon
(Evans, 2004; Sparrow et al., 2017). Further work will be needed to determine why the
Nugget Pond horizon was more Au-productive and to evaluate whether this is a function
of genetic processes or an artifact reflecting variable levels of exploration and

development.
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2.8 Conclusion

The key conclusions for the Goldenville horizon and this work include:

1)

2)

The Goldenville iron formation is hosted within basalts with IAT affinities
interpreted to be the Mount Misery Formation. They are stratigraphically
below the transition from IAT basalts to those with E-MORB signatures
interpreted to the Scrape Point Formation. Given that the Nugget Pond
horizon is at the stratigraphic contact between IAT of the Mount Misery
Formation and overlying MORB-like rocks of the Scrape Point Formation,
it suggests that the Goldenville iron formation and Nugget Pond horizons
are not stratigraphically equivalent and that the Goldenville horizon is
stratigraphically below the Nugget Pond horizon.

Iron-rich rocks in the Goldenville horizon are subdivided based on their
Fe-Mn-Al contents, into iron formations, Fe-rich argillites, and argillites
with disseminated magnetite. The Fe-Mn features of the Fe-rich rocks
influenced the REE systematics of the rocks where Mn-rich rocks have
positive Ce anomalies on shale normalized REE plots and Fe-rich rocks
have negative Ce anomalies. Iron formations with low Mn have negative
Ce anomalies consistent with adsorption from oxic seawater. Manganese-
rich rocks have positive Mn anomalies, which are traditionally interpreted
to reflect anoxic/suboxic ocean conditions; however, we suggest that this
positive anomaly is from preferential adsorption of Ce by Mn and the

subsequent stabilization of Ce as Ce*" in Mn-rich layers. Both features
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indicate that the Goldenville iron formation interacted with oxygenated
water in the Humber seaway, indicating oxygenated bottom waters during
the Cambrian-Ordovician (~488-483 Ma).

3) Regional structures, regional greenschist-facies metamorphism and wall
rock sulfidization relationships between quartz veins and the iron
formation indicate that the gold mineralization in the Goldenville deposit
was epigenetic and not synchronous with iron formation deposition as
previously suggested.

4) Results in this study demonstrate that the Goldenville horizon is
stratigraphically below the Nugget Pond horizon, and is likely at a
stratigraphic position above the Ming VMS deposit. However, additional
work will be needed to assess why the two horizons have varying Au and

base metal mineralization.
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Table 2.1 Summary of geochemical characteristics of simplified lithologies

Simplified Lithology Basalt - Suite 1  Basalt- Suite 2 Volcaniclastic Argillite Mag-rich IF Arg w/ SMM Arg w/ DSM
Mean Mean Mean Mean Mean Mean Mean Mean
20 20 20 20 20 20 20

Number of Samples n=43 n=>5 n =20 n=10 n==6 n=10 n=14

Si02 % FUS-ICP-AES 50.40 9.41 4274 2.78 5046 11.55 49.92  10.68 2249 18.08 48.14 11.65 55.13  20.21
TiO2 % FUS-ICP-AES 0.52 0.24 3.48 1.11 0.80 0.94 1.74 1.81 0.18 0.12 042  0.15 0.93 1.87
ALOs % FUS-ICP-AES 1562 292 14.37 1.19 15.28 2.97 14.57  2.58 3.81 2.26 9.26 5.29 1425 10.14
Fe;Osr % FUS-ICP-AES 9.20 3.24 1430 2.13 9.46 5.52 11.87  2.89 62.58 11.60 2830 1991 10.99 5.53
MnO % FUS-ICP-AES 0.11 0.10 0.21 0.07 0.13 0.10 0.48 0.87 0.81 0.80 330 3.70 0.34  0.65
MgO % FUS-ICP-AES 6.09 3.06 5.75 1.08 6.58 3.67 5.04 3.11 1.52 1.11 2.96 1.73 3.59 451
CaO % FUS-ICP-AES 8.08 5.78 8.65 2.75 6.75 5.58 6.97  4.59 4.37 3.16 2.54 331 452  3.77
Na2O % FUS-ICP-AES 2.83 2.16 2.20 1.27 2.78 3.61 2.66 3.33 0.36 1.20 1.37 4.73 3.19 490
K20 % FUS-ICP-AES 0.39 1.21 0.48 1.21 0.76 1.23 0.75 2.13 0.24 0.43 047 0.75 1.50  2.62
P20s % FUS-ICP-AES 0.04 0.04 0.66 0.48 0.10  0.15 0.23 0.26 2.23 1.87 0.38 0.56 0.21 0.32
Cr203 % FUS-ICP-AES 0.01 0.03 0.01 0.01 0.03 0.07 0.01 0.01 0.01 0.02 0.01 0.01 0.02  0.04
BaO % FUS-ICP-AES 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.05 0.01 0.01 0.01 0.01 0.03 0.05
LOI % GRAV 6.57 7.24 6.54  3.09 6.67 5.66 577 478 0.84 3.59 3.87 493 537 441
Total % 99.89 1.80 99.42 1.04 99.80 1.75 100.06 1.21 99.46 1.18 99.80 1.47 100.07 1.79
CO2 % COM-IR 3.70 7.32 3.35 2.85 3,59 4.78 2.62 431 1.89 3.96 232 474 342 353
S % COM-IR 0.16 0.54 0.27 0.67 0.27 1.02 0.05 0.07 0.06 0.11 0.06  0.15 0.07  0.23
Li ppm  AD-ICP-MS 1745 1329 16.58 17.46 20.17  16.55 13.24 8.48 4.70 4.59 1172 7.67 1245 11.64
Be ppm  AD-ICP-MS 0.26 0.20 1.29 0.68 0.54 0.56 1.09 1.16 0.89 0.96 1.57 1.06 0.91 0.72
Sc ppm  AD-ICP-MS 35.92 8.21 30.82 3.19 31.04 13.82 30.01 2036 7.45 5.25 11.86  2.71 3139 2333
v ppm FUS-ICP-MS | 295.00 116.98 347.40 71.65 230.85 149.09 263.10 177.52 224.67 13236 112.10 66.61 212.50 208.50
Co ppm  AD-ICP-MS 3580 14.34 46.54 11.90 3447  20.69 32.65 17.33 58.47 4142 2787 12.14 3435 25.25
Ni ppm  AD-ICP-MS 48.93  50.69 54.16 44.87 72.61 12595 43.61 3244 5232 26.02 93.89 60.84 5299 67.86
Cu ppm  AD-ICP-MS 7272 83.24 4378 3931 10046 414.76 143.58 690.43 313.67 868.51 100.88 200.77 172.27 445.62
Zn ppm  AD-ICP-MS 8544 59.55 121.00 22.72 85.35 8246 10190 5790 135.00 150.66 209.20 152.24 100.93 77.70
Ga ppm  FUS-ICP-MS 15.45 4.66 2328  4.67 15.88 3.96 19.02  11.40 6.45 3.97 13.23 2.03 17.65 7.50
Rb ppm  FUS-ICP-MS 6.18 20.39 7.96  20.71 1234 24.65 1627  46.66 598 11.87 1141  19.26 3751 73.11
Sr ppm  FUS-ICP-MS 133.85 138.12 23350 284.60 14493 142.78 200.93 286.23 75.50 106.95 56.14 147.25 120.21 123.48
Y ppm  FUS-ICP-MS 14.09 7.28 3728 19.15 1736 14.54 3253 20.12 3320 19.71 32.67 1435 27.76  23.20
Zr ppm  FUS-ICP-MS 29.07  17.27 300.60 15299  76.75 100.83 139.90 151.07 26.50 1946 76.60 19.56 115.21 154.24
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Table 2.1 (continued) Summary of geochemical characteristics of simplified lithologies

Simplified Lithology Basalt - Suite 1 Basalt- Suite 2 Volcaniclastic Argillite Mag-rich IF Arg w/ SMM Arg w/ DSM
Mean Mean Mean Mean Mean Mean Mean Mean

20 20 20 20
Number of Samples n=43 n=>5 n =20 n=10 n==6 n=10 n=14
Nb ppm  FUS-ICP-MS 0.67 0.48 2038 10.34 3.18 5.81 6.59  9.58 2.23 1.50 6.62 1.79 4.68 9.53
Mo ppm  AD-ICP-MS 0.38 0.64 1.41 1.31 0.53 2.07 0.80 1.68 0.38 0.34 1.04 236 0.65 1.16
Ag ppm  AD-ICP-MS 0.04 0.04 0.03 0.03 0.04  0.06 0.06 0.19 0.14 044 0.07 0.14 0.06 0.10
Cd ppm  AD-ICP-MS 0.08 0.13 0.15 0.03 0.07  0.07 0.09 0.10 0.06  0.07 0.06 0.06 0.09 0.13
In ppm  AD-ICP-MS 0.06 0.03 0.10 0.04 0.05 0.04 0.09 0.05 024  0.15 0.15 0.05 0.08 0.04
Sn ppm  AD-ICP-MS 0.30 0.16 2.00 1.25 0.70  0.73 1.55 143 1.07 0.58 2.14  0.82 1.19 145
Sb ppm  AD-ICP-MS 0.80 0.85 1.07 1.54 1.03 1.57 148 2.14 0.61 1.11 0.84 1.42 0.71 0.62
Cs ppm  AD-ICP-MS 0.17 0.30 0.19 0.08 0.17  0.23 0.29 0.55 0.08 0.07 0.12 0.14 0.33 0.52
La ppm  FUS-ICP-MS 1.76 1.50 23.10 11.57 5.84 9.04 11.74 15.73 19.80 12.63 33.86 12.39 11.89 19.01
Ce ppm  FUS-ICP-MS 4.13 3.18 56.78  29.37 13.81 20.89 3327 59.55 32.08 18.61 104.74 33.79 3220 56.86
Pr ppm  FUS-ICP-MS 0.60 0.38 7.85 4.36 1.81 2.60 3.84 427 5.82 3.75 8.68 234 3.63  5.05
Nd ppm  FUS-ICP-MS 3.08 1.84 35.00 19.20 7.88  10.64 17.45 17.90 2375 15.19 3386 11.28 1553 19.84
Sm ppm  FUS-ICP-MS 1.23 0.68 8.36 4.78 228 236 491 422 6.04 3.82 7.51 2.59 424 479
Eu ppm  FUS-ICP-MS 0.43 0.22 2.74 1.36 0.75  0.72 1.51 1.29 1.51 1.02 1.88 0.75 .15 1.22
Gd ppm  FUS-ICP-MS 1.79 0.88 8.18 3.88 277  2.63 5.65 4.05 6.97 434 7.78  2.42 477 443
Tb ppm  FUS-ICP-MS 0.33 0.17 1.25 0.70 047 041 0.92 0.61 1.12 0.72 1.22 042 0.80 0.74
Dy ppm  FUS-ICP-MS 2.36 1.12 7.38 4.29 298  2.58 591 3.81 6.94 437 748 3.13 5.16  4.76
Ho ppm  FUS-ICP-MS 0.55 0.28 1.45 0.82 0.67  0.56 1.28  0.77 144  0.87 1.52  0.62 1.10 094
Er ppm  FUS-ICP-MS 1.72 0.87 4.04 2.23 2.01 1.68 3.65 226 416 2.44 425 1.83 3.16 272
Tm ppm  FUS-ICP-MS 0.26 0.14 0.56 0.29 0.30 0.24 0.53 0.33 0.57 0.28 0.59 0.26 046 0.39
Yb ppm  FUS-ICP-MS 1.70 1.00 3.58 1.99 1.97 1.51 348 1.89 3.60 2.05 3.65 1.45 3.08 246
Lu ppm  FUS-ICP-MS 0.27 0.15 0.52 0.28 0.30 0.24 0.50 0.30 0.49 0.23 0.51 0.21 049 043
Hf ppm  FUS-ICP-MS 0.94 0.51 6.48 3.19 2.04 229 347 343 0.58 0.54 1.94 0.67 3.07  3.71
Ta ppm  FUS-ICP-MS 0.15 0.12 1.32 0.71 0.30  0.38 0.52 0.56 0.23 0.10 0.51 0.24 045 0.69
Au ppm  FA-ICP-AES 0.00 0.01 0.00 0.00 0.01 0.01 0.01 0.03 0.04 0.11 0.04 0.13 0.09 0.33
Tl ppm  AD-ICP-MS 0.08 0.14 0.06 0.12 0.09 0.14 0.16 0.37 0.05 0.04 0.09 0.12 023 033
Pb ppm  AD-ICP-MS 1.96 2.25 3.74 545 49.24 405.29 11.90 27.17 10.72  26.12 37.56 72.58 10.15 36.58
Bi ppm  FUS-ICP-MS <0.47 <0.47 <0.47 <047 1.09 <0.47 <0.47 <0.47 <0.47 <0.47 0.72  0.20 0.80 0.62
Th ppm  FUS-ICP-MS 0.38 0.79 1.23 0.88 144 263 2.15  5.09 1.35 1.30 6.00 2.17 272 643
U ppm  FUS-ICP-MS 0.29 0.40 0.49 0.26 0.76 1.44 0.90 0.86 1.76 1.44 1.87 1.11 1.06 2.78

115



Table 2.2 Summary of geochemical characteristics of the Goldenville Horizon

Lithology Magnetite-rich IF Argillite w/ semi-massive magnetite Argillite w/ disseminated magnetite
Mean Mean Mean Mean .

20 min max 20 min max 20 min max

n==6 n=10 n=14

Si0; (%) % FUS-ICP-AES 2249  18.08 11.60 - 36.20 47.64 11.77 37.00 - 58.60 51.83 9.83 43.80 - 60.20
TiO2 % FUS-ICP-AES 0.18 0.12 0.08 - 025 0.40 0.11 034 - 051 1.05 1.88 031 - 3.70
ALO; % FUS-ICP-AES 3.81 2.26 1.73 - 494 8.53 2.34 694 - 1035 15.89 5.02 12.50 - 2040
Fe,Osr % FUS-ICP-AES 62.58  11.60 5390 - 68.80 28.30 19.21 15.15 - 41.10 11.02 5.87 6.18 - 15.00
MnO % FUS-ICP-AES 0.81 0.80 0.37 - 145 3.62 3.19 199 - 744 0.36 0.68 008 - 132
MgO % FUS-ICP-AES 1.52 1.11 0.62 - 225 3.16 1.18 212 - 398 3.98 4.26 097 - 679
CaO % FUS-ICP-AES 437 3.16 3.34 - 752 2.52 3.48 0.71 - 521 4.62 4.01 .73 - 791
Na,O % FUS-ICP-AES 0.36 1.20 0.03 - 156 0.70 1.58 0.03 - 1.89 3.62 4.63 015 - 8.3
K,O % FUS-ICP-AES 0.24 043 0.03 - 0.56 0.49 0.77 005 - 123 1.65 2.65 003 - 444
P,0s % FUS-ICP-AES 2.23 1.87 0.65 - 337 0.38 0.58 0.16 - 1.14 0.17 0.28 004 - 0.56
Cr,03 % FUS-ICP-AES 0.01 0.02 0.00 - 0.02 0.01 0.01 0.01 - 0.02 0.02 0.04 0.00 - 0.06
BaO % FUS-ICP-AES 0.01 0.01 0.01 - 0.01 0.01 0.01 0.01 - 0.02 0.03 0.05 001 - 0.07
LOIL % GRAV 0.84 3.59 -0.80 - 3.79 3.99 5.12 132 - 844 5.62 4.50 226 - 1030
Total % 99.46 1.18 98.76 - 100.09 99.76 1.53 98.57 - 10131 99.88 1.52 98.52 - 101.25
CO, % COM-IR 1.89 3.96 031 - 489 2.38 4.98 002 - 6.87 3.44 3.78 051 - 7.04
S % COM-IR 0.06 0.11 0.01 - 013 0.06 0.15 0.01 - 025 0.08 0.25 001 - 047
Li (ppm) ppm  AD-ICP-MS 4.70 4.59 1.80 - 740 11.72 7.67 7.10 - 2040 12.45 11.64 470 - 2330
Be ppm  AD-ICP-MS 0.89 0.96 0.25 - 1.69 1.57 1.06 062 - 239 091 0.72 026 - 1.50
Sc ppm  AD-ICP-MS 7.45 5.25 3.10 - 10.90 11.86 2.71 950 - 1430 31.39 23.33 12.50 - 43.90
\% ppm  FUS-ICP-MS 224.67 13236 134.00 - 309.00 112.10 66.61 79.00 - 185.00 212.50  208.50 51.00 - 384.00
Co ppm  AD-ICP-MS 5847 4142 2230 - 76.90 27.87 12.14 14.10 - 35.00 34.35 25.25 1020 - 5040
Ni ppm  AD-ICP-MS 5232 26.02 3060 - 67.50 93.89 60.84 5830 - 136.00 52.99 67.86 13.10 - 127.00
Cu ppm  AD-ICP-MS 313.67 868.51 7.40 - 1185.00 100.88  200.77 930 - 317.00 172.27  445.62 8.60 - 672.00
Zn ppm  AD-ICP-MS 135.00 150.66  72.00 - 265.00 209.20 152.24  91.00 - 326.00 100.93 77.70 46.00 - 211.00
Ga ppm  FUS-ICP-MS 6.45 3.97 2.80 - 8.60 13.23 2.03 11.00 - 14.80 17.65 7.50 1020 - 2290
Rb ppm  FUS-ICP-MS 598 11.87 0.60 - 1430 11.41 19.26 1.30 - 2940 37.51 73.11 0.60 - 140.00
Sr ppm  FUS-ICP-MS 75.50 10695 2270 - 157.50 56.14  147.25 820 - 214.00 120.21 12348  41.10 - 234.00
Y ppm  FUS-ICP-MS 3320 19.71 22.80 - 46.80 32.67 14.35 2330 - 43.80 27.76 23.20 1330 - 54.00
Zr ppm  FUS-ICP-MS 26.50 19.46 16.00 - 45.00 76.60 19.56 66.00 - 97.00 11521 15424 25.00 - 268.00
Nb ppm  FUS-ICP-MS 2.23 1.50 1.40 - 3.50 6.62 1.79 530 - 820 4.68 9.53 070 - 18.00
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Table 2.2 (continued) Summary of geochemical characteristics of the Goldenville Horizon

Lithology Magnetite-rich IF Argillite w/ semi-massive magnetite Argillite w/ disseminated magnetite
Mean Mean Mean Mean

20 min max 20 min max 20 min max

n==6 n=10 n=14

Mo ppm  AD-ICP-MS 0.38 0.34 0.21 0.68 1.04 236 0.11 3.82 0.65 1.16 0.06 1.77
Ag ppm  AD-ICP-MS 0.14 0.44 0.02 0.58 0.07 0.14 0.01 0.25 0.05 0.10 0.01 0.18
Cd ppm  AD-ICP-MS 0.06 0.07 0.03 0.12 0.06  0.06 0.03 0.13 0.08 0.13 0.01 0.24
In ppm  AD-ICP-MS 0.24 0.15 0.18 0.37 0.15 0.05 0.11 0.18 0.08 0.04 0.05 0.12
Sn ppm  AD-ICP-MS 1.07 0.58 0.60 1.40 2.14  0.82 1.50 2.80 1.19 1.45 0.40 2.20
Sb ppm  AD-ICP-MS 0.61 1.11 0.22 1.73 0.84 1.42 0.28 2.50 0.71 0.62 0.26 1.24
Cs ppm  AD-ICP-MS 0.05 0.07 0.03 0.12 0.09 0.15 0.03 0.22 0.31 0.52 0.03 1.03
La ppm  FUS-ICP-MS 19.80 12.63 10.00 26.80 33.86 12.39  23.00 43.70 11.89 19.01 2.10 27.90
Ce ppm  FUS-ICP-MS 32.08 18.61 18.90 42.30 104.74 3379  70.60 128.50 3220  56.86 5.30 87.60
Pr ppm  FUS-ICP-MS 5.82 3.75 3.04 8.03 8.68 234 6.41 10.05 3.63 5.05 0.81 7.24
Nd ppm  FUS-ICP-MS 23.75 15.19 13.70 33.60 33.86 11.28  24.50 40.80 15.53 19.84 4.00 28.60
Sm ppm  FUS-ICP-MS 6.04 3.82 3.86 8.83 7.51 2.59 5.77 8.92 4.24 4.79 1.34 7.82
Eu ppm  FUS-ICP-MS 1.51 1.02 0.88 2.30 1.88  0.75 1.37 2.50 1.15 1.22 0.46 2.44
Gd ppm  FUS-ICP-MS 6.97 4.34 4.29 9.62 778 242 5.96 9.57 4.77 4.43 2.09 8.98
Tb ppm  FUS-ICP-MS 1.12 0.72 0.73 1.60 122 042 0.82 1.51 0.80 0.74 0.32 1.54
Dy ppm  FUS-ICP-MS 6.94 4.37 4.56 9.79 7.48 3.13 4.75 9.12 5.16 4.76 2.22 10.80
Ho ppm  FUS-ICP-MS 1.44 0.87 0.96 2.00 152 0.62 1.04 1.90 1.10 0.94 0.52 2.14
Er ppm  FUS-ICP-MS 4.16 2.44 2.81 6.18 4.25 1.83 2.78 5.36 3.16 2.72 1.54 6.41
Tm ppm  FUS-ICP-MS 0.57 0.28 0.41 0.75 0.59 026 0.40 0.74 0.46 0.39 0.26 0.90
Yb ppm  FUS-ICP-MS 3.60 2.05 2.56 5.09 3.65 1.45 2.53 4.64 3.08 2.46 1.65 5.83
Lu ppm  FUS-ICP-MS 0.49 0.23 0.37 0.63 0.51 0.21 0.35 0.62 0.49 043 0.27 0.97
Hf ppm  FUS-ICP-MS 0.58 0.54 0.30 1.10 1.94  0.67 1.60 2.60 3.07 3.71 0.60 6.00
Ta ppm  FUS-ICP-MS 0.23 0.10 0.20 0.30 0.51 0.24 0.30 0.70 0.45 0.69 0.10 1.40
Au ppm FA-ICP-AES 0.04 0.11 0.00 0.15 0.04 0.13 0.00 0.20 0.09 0.33 0.00 0.52
Tl ppm  AD-ICP-MS 0.04 0.06 0.01 0.07 0.07  0.12 0.01 0.16 0.20 0.34 0.01 0.56
Pb ppm  AD-ICP-MS 10.72  26.12 2.30 36.70 37.56  72.58 4.40 123.00 10.15  36.58 2.80 73.40
Bi ppm  FUS-ICP-MS <047 <047 0.00 0.00 0.72 020 0.65 0.79 0.80 0.62 0.57 1.15
Th ppm  FUS-ICP-MS 1.35 1.30 0.92 2.65 6.00 2.17 4.69 8.05 2.72 6.43 0.31 9.63
U ppm  FUS-ICP-MS 1.76 1.44 1.21 3.09 1.87 1.11 1.12 3.06 1.06 2.78 0.13 5.55
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Table 2.2 (continued) Summary of geochemical characteristics of the Goldenville Horizon

Lithology Magnetite-rich IF Argillite w/ semi-massive magnetite Argillite w/ disseminated magnetite
Mean Mean . Mean . Mean .

20 min max 20 min max o min max

n==6 n=10 n=14

Fe/Ti (molar) 33440 250.51  231.07 577.46 62.88  53.15 27.63 97.30 12.91 11.41 341 22.17
Fe/Al (molar) 13.62 10.05 10.32 23.57 2.64 2.30 1.15 4.37 0.54 0.33 0.24 0.78
Pro/Pry,” 1.14 0.16 1.03 1.21 0.82 0.09 0.77 0.89 0.94 0.15 0.74 1.04
MREE/HREE (Tben/Ybsn) 1.04 0.12 0.96 1.13 1.14 0.16 0.95 1.26 0.87 0.47 0.57 1.37
LREE/MREE (Pry,/Thsn) 0.46 0.18 0.37 0.62 0.64 0.24 043 0.81 0.37 0.35 0.18 0.70
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Figure 2.1. a) Simplified map of the tectonostratigraphic terranes of Newfoundland
(modified after Williams, 1979 and Skulski et al., 2010) with an inset showing the area of
2.1b, the location of the Baie Verte Peninsula in Newfoundland. b) Geology map of the
Baie Verte Peninsula (modified after Skulski et al, 2010) with yellow box showing the

location shown in Figure 1.2.
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Figure 2.2. Simplified geology map of the Point Rousse peninsula with notable gold

deposits and VMS occurrences. Modified from Skulski et al. (2010) and Anaconda

Mining’s Assessment Report on the Point Rousse Project by Sparrow et al. (2017).
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Figure 2.3. Regional stratigraphy of the Baie Verte Peninsula. Mineral deposits are

symbolized by stars and include orogenic Au and VMS deposits. Modified after Bédard et

al. (2000), Kessler and Bédard (2000), and Skulski et al. (2009).
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Figure 2.4. Simplified geologic map of the Goldenville mine area with logged drill holes
and surface samples (Appendix A). Modified from Skulski et al. (2010; 2015) and

Anaconda Mining Inc. (unpublished mapping).

122



GV-16-10 16

Argillite

0 125 ] fron Formation

ille Horizon Meters inferred Contact

NW Vv1 6-10 GV-16-07 SE

20
40
60
80
1400

120
140

NW GV-16-05  GY-16-08 SE

7| Volcaniclastic Rocks

123



Figure 2.5. (above) Representative cross-sections through the Goldenville iron formation

with inset map highlighted sections. Inset is from Figure 2.4.
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Figure 2.6. (above) Graphic logs of select drill holes from the Goldenville deposit
showing the stratigraphy and variations in lithology of the Goldenville horizon. Inset is

from Figure 2.4 with the drill holes shown in red.
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Figure 2.7. (above) Representative volcanic, volcaniclastic, and sedimentary units in the
Goldenville horizon stratigraphy. a) Representative image of massive mafic flow. b)
Pillow lava with well-preserved cooling margins and disseminated pyrite. ¢c) Amygdules
with partial to full replacement by chlorite, epidote, calcite, quartz, and/or pyrite. d)
Hyaloclastite with matrix replacement by chlorite, epidote, calcite, and quartz. e)
Volcaniclastic unit with sub-rounded and elongated clasts of what? in a fine-grained
matrix. f) Coarse-grained mafic intrusive rock with minor sericite alteration. g) Fine-
grained, laminated, light maroon to green argillite with lenses of black chlorite and
epidote. h) Fine-grained, laminated green argillite with graded partial to full turbidite

sequences.

Figure 2.8. (below) Iron formation and associated mineralization from the Goldenville
horizon. a) Representative fine-grained, well-laminated, dark brown to maroon iron-rich
horizon. b) Fine-grained, maroon to grey interbedded sediments and iron formation
featuring syn-sedimentary folding. ¢) Laminated iron formation interbedded with light
grey detrital (ash and carbonate). d) Cherty opaque lenses interlaminated within the
magnetite-rich iron formation. e) Chert and jasper nodule with pyrite along its edges in an
iron formation. f) Quartz-albite vein with graded clotted pyrite along edge typical of
orogenic-Au style mineralization. g) Very fine-grained exhalative style pyrite. h) Fine-
grained graded exhalative style pyrite interbedded with detrital light grey ash and black

chlorite.
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Figure 2.9. (above) Photomicrographs and backscatter electron (BSE)-scanning electron
microscope (SEM) images of mineralization within the Goldenville iron formation. a)
Split image of pyrite mineralized against a quartz vein and magnetite rich iron formation
shown in plane polarized light (PPL; top) and reflected light (RL; bottom). b) Euhedral
pyrite grain with magnetite inclusions and interstitial chalcopyrite (RL). ¢) Euhedral
pyrite with chalcopyrite featuring bornite and covellite (RL). d) BSE-SEM image of gold
and chalcopyrite along the edge of pyrite grains. ¢) BSE-SEM image of pyrite with
chalcopyrite and galena infilling voids. f) BSE-SEM image of pyrite grain with galena

infilling fractures.
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Figure 2.10. Alteration box plot for Goldenville horizon and surrounding stratigraphy—

Hashimoto alteration index (AI; Ishikawa et al., 1976) vs. chlorite-carbonate-pyrite index

(CCPI; Large et al., 2001).
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Further details provided in the text.
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Figure 2.12. Discrimination diagrams for the differing basalt suites of the Goldenville

deposit. a) Zr/TiO2 vs. Nb/Y discrimination diagram from Winchester and Floyd (1977),

revised by Pearce (1996). b) Ti-V plot of Shervais (1982); B, boninite; IAT, island arc

tholeiite; MORB, mid-ocean ridge basalt; OIB, ocean island basalt. c-d) Zr vs Y and La

vs Yb after Ross and Bédard (2009).
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Figure 2.13. a-b) Primitive mantle-normalized trace element plots for the two
geochemical suites of the mafic rocks proximal to the Goldenville horizon. ¢) Typical
ocean island basalt (OIB; Sun and McDonough, 1989), enriched-mid ocean island basalt
(E-MORB; Sun and McDonough, 1989) and island arc tholeiite (IAT; Stolz et al., 1990)
are shown for comparison. Primitive mantle-normalized values are from Sun and

McDonough, (1989).
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Figure 2.17. Bostrom-type plots for iron formation samples of the Goldenville horizon. a)
Molar Fe-Al-Mn diagram showing relative contribution of hydrothermal versus detrital
material for samples of the Goldenville horizon. b) Molar Fe/Ti-Al/(Al+Fe+Mn)
Bostrom-type diagram with a mixing line between EPR metalliferous sediments and PO
pelagic sediments reproduced as presented in plots of Bostrom (1973) due to the close fit
of Goldenville horizon sample data. Diagrams modified from Bostrom (1973). c¢) Fe>O3-

MnO illustrating the populations of the Goldenville horizon subgroups.
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Figure 2.19. Total abundance of the rare earth elements (>.REE) against Zr and Nb for

lithologies of the Goldenville horizon and surrounding lithologies. The correlation

between REE and elements indicative of detritus like Zr and Nb, suggest that REE budget

in the Goldenville horizon subgroups is dominated by detritus and that the detritus is

similar to the composition of the surrounding units. Further details provided in the text.
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Figure 2.20. Post-Archean Australian Shale (PAAS) normalized rare earth element and Y

plots for Fe-rich rocks from the Goldenville horizon: a) magnetite-rich, b) argillite with

semi-massive magnetite and c) argillites with disseminated magnetite. PAAS values are

from Pourmand et al. (2012). d-f) shows the average of each of the Goldenville horizon

subgroups plotted against d) modern seawater from Alibo and Nozaki (1999), e) averages

of the Bathurst mining camp hydrothermal sedimentary rocks values from Peter et al.

(2003), BB = Brunswick Belt, HS = Heath Steele belt; and f) averages of the high-

temperature (>250°C, Broken Spur vent site at 29°N Mid-Atlantic Ridge) and low-

temperature <110°C, TAG hydrothermal mound at 26°N Mid-Atlantic Ridge)

hydrothermal fluid values from Bau and Dulski (1999).
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Figure 2.21. a) Cesw/Cean™-Pron/Prsn* plot (Cea/Cesn*=Cew/(0.5Laxn+0.5Prsn); Prow/Pr*,=Prq/
(0.5Ces1+0.5Ndsn)) demonstrating that the argillite with semi-massive magnetite samples
have true positive Ce anomalies, whereas the magnetite-rich IF samples have true
negative anomalies. Diagram after Bau and Dulski (1996) and Kamber and Webb (2001).
b) Cesn/Cesn*, calculated as (Prsn (Pren/Ndsn)?, versus MnO illustrating that the most
positive Ce anomalies are associated with higher MnO concentrations. ¢) Ces/Cesn™
versus Fe>Os illustrating negative Ce anomalies are associated with higher Fe;Os
concentrations. d) Ces/Cesn™ versus Y/Ho showing Y/Ho ratios are consistent for the
samples within the Goldenville horizon (modified after Piercey et al., 2018). REE, =

PAAS-normalized REE values McLennan (1989).
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Figure 2.22. (above) Abundances of selected base and transition metals (V, Ni, Pb, Cu,
Zn, Au) in the rocks proximal and in the Goldenville horizon plotted against

Fe+Mn)/(Fe+Mn+Al+Ti) molar ratios.
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Figure 2.23. Representative regional stratigraphy re-interpreted of the Baie Verte
Peninsula using the results of this study. Modified from Figure 2.3 after Bédard et al.,

(2000); Kessler and Bédard (2000); and Skulski et al., (2009).
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Figure 2.24. (above) Representative hydrothermal plume with processes depicted for
buoyant, non-buoyant plume, and overall sediment contribution. Inset showing
mineralogical control of Fe-oxides versus Mn-oxides related to Ce adsorption while
suspended in the water column. Modified from; Rudnicki (1995); Peter (2003); and Lode

etal., (2016).
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Chapter 3: Summary and Future Research

3.1 Summary

The Goldenville Au deposit is hosted by an iron formation (Goldenville horizon)
belonging to the Mount Misery Formation of the Snooks Arm Group, Baie Verte
Peninsula, Newfoundland, Canada. The Goldenville horizon includes the iron formation
and associated Fe-rich sedimentary units, and is an ideal unit to study the stratigraphy,
exhalative sediments attributed to a hydrothermal plume, ocean paleoredox conditions at
the time of deposition within the Cambrian-Ordovician (~489-485 Ma), and relationships
to base metal and Au mineralization. Furthermore, the Goldenville iron formation has
been considered analogous to the Nugget Pond iron formation, a horizon defining the
transition between the ophiolite (Betts Cove Complex) and the cover sequence (Snooks
Arm Group), and host to the past-producing Nugget Pond gold deposit. Early
interpretations of the stratigraphic position of the Goldenville deposit produced
exploration programs guided by mineralization relationships at Nugget Pond rather than
defined geochemical characteristics unique to the Goldenville iron formation. This study
was designed to test whether the Goldenville and Nugget Pond horizons are
stratigraphically similar and also elucidate the mineralization styles and potential
paleoredox of the Humber seaway during the Cambrian-Ordovician. The major

conclusions from this thesis are as follows:

1) The Goldenville horizon is hosted within and contains footwall basalts with
IAT geochemical affinities interpreted to be the Mount Misery Formation.

Whereas the uppermost hanging wall contains E-MORB affinities interpreted to
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be the Scrape Point Formation. This locale represents a transition that is
intercalated to transitional with signatures both being present within cm of each

other in the hanging wall;

2) The re-evaluated stratigraphic position of the Goldenville horizon within the
Mount Misery Formation indicates that: 1) the Nugget Pond and Goldenville iron
formations are not stratigraphically equivalent; and 2) given that there are multiple
iron formations, the presence of an iron formation alone can not be used as a
distinct marker horizon between the Mount Misery Formation and the overlying

Snooks Arm Group;

3) The Goldenville horizon rocks contain = a dominate role of oxide-scavenged
REE material despite having enough detrital material (>3%) that would otherwise
overprint primary seawater signatures, thus allowing the use of REE to evaluate
redox conditions at the time of deposition. Oxide features of the Goldenville
horizon influenced the REE systematics where Mn-rich rocks have positive Ce
anomalies on shale normalized REE plots and Fe-rich rocks have negative Ce
anomalies. This is a result of preferential adsorption of Ce by Mn and the
subsequent stabilization of Ce as Ce*" in Mn-rich layers in oxygenated bottom

waters; and

4) Gold, observed in a limited quantity, occurred along the edges of quartz veins
associated with Fe-rich wall rock within the Goldenville horizon. It is interpreted
that this relationship could represent epigenetic gold rather than syngenetic gold,

typical of iron formation-hosted Orogenic Au deposits.
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3.2 Future Research

The results from this study on the Goldenville iron formation provide interesting

opportunities for further academic work to improve understanding of the stratigraphy,

geochemistry, and metallogeny of the Baie Verte Peninsula. Potential future research

topics to expand this work include:

1)

2)

Redefining the regional relationship and evaluating the contact between the
Mount Misery and Scrape Point formations. Results of this study show that the
contact between the two units is not universally as distinct as previously
thought and further geochemical work on this transition is recommended.
Given that the Goldenville and Nugget Pond horizons may not be a regional
marker unit as previously suggested, it is critical to understand the
stratigraphic relationships between the Mount Misery and Scrape Point
formations regionally. This has implications for both base metal and gold
exploration and is required so as to provide a more accurate framework for

focused exploration;

A comparative study between the hydrothermal vent related sediments of the
Goldenville horizon and VMS deposits at the same stratigraphic level of the in
the Baie Verte Peninsula to define and establish their relationship, if any.
Further regional evaluation coupled with detailed lithogeochemistry to define
areas with minimal time spent in the water column to pinpoint the closest
extent to a vent are needed to establish if the Goldenville horizon could

represent exhaust from the systems. Characterizing the relationship between
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3)

4)

5)

the Goldenville horizon could further define the horizon as a vectoring tool for
vent-proximal and vent-distal signatures related to concealed VMS

mineralization and add to its’ use as an exploration tool;

Further comparative stratigraphic, geochemical, and microanalytical work is
needed to elucidate the differences between the Nugget Pond and Goldenville
iron formations. Understanding the key differences between a past-producing
iron formation (e.g., Nugget Pond) to, in relation, barren iron formation (e.g.,
Goldenville) may help evaluate whether genetic processes or
exploration/development intensity explain the differences in gold production

from these two iron formations;

Previous work on the Goldenville horizon by numerous researchers has
suggested that gold is syngenetic. Additional petrography of the Goldenville
horizon zones that host gold mineralization is suggested to elucidate the
hypothesis the gold is syngenetic as suggested by this study. Furthermore,
these findings should be compared to petrography of gold mineralization of

the Nugget Pond horizon to complement further work as suggested in 3);

Given new information that the Nugget Pond iron formation represents a
younger iron formation than the Goldenville, it is possible to evaluate the
ocean redox evolution within the Humber seaway as it evolved by comparing
the evolution of redox sensitive trace elements in both iron formations. Critical
to this, however, will be establishment of better age constraints (using high

precision U-Pb geochronology) on both the Goldenville horizon and Nugget
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6)

Pond horizon in order to calibrate redox results to other coeval environments

globally; and

Detailed high-precision geochemical analysis of sub-sampled detrital poor
zones, chert-rich horizons, and hematite-rich units within the iron formation to
obtain REE signatures and other paleo-redox proxies (e.g., Mo, V, and U) that
are not obscured by detrital signatures. This would allow for a more definitive

interpretation of the paleoredox conditions of the Humber seaway.
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Appendix A.I Abbreviations and legend for graphic logs

Alteration: Lithology
Strong . B Pillow Basalt to
= = = Moderate Argillite Basalt Flow
----- Weak

CO3: Carbonate 7| Ash/Tuff Af\”,ﬂ ”‘L< Gabbro / Intrusion
chl:  Chlorite

serc: Sericite A ‘ T

alb:  Albite 2500 Lapill : —{ IF: ron Formation
epi:  Epidote . i AshTulf ; 1y Alteredy

i ;ﬁ.;: = Lapilli Ash/Tu . Significantly Altere

qtz:  Quartz L] apini a/T) L] Foliated

mag: Magnet?te/ger&eral ‘

magnetism %Qﬂ@\;u Brecci s2277/7/7  Fault

hem: Hematite TSy et Dyke, Sill, or thin unit
py: Pyrite

A: Total alteration
Abbreviations:

TOH: Top of Hole TOS: Top of Section

EOH: End of Hole EOS: End of Section

Dk: Dark Alt: Alteration/altered

Med: Medium cal/calc: Calcite

Lt: Light carb: Carbonate

w/: With bik: Black

w/in: Within bwn: Brown

m: Meter fm: Formation

cm: Centimeter lg: Large

mm: Millimeter
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Appendix A.II Graphic logs from the 2016 drill program

Photo

Assemblage

St

<

1 1 1 1

: o
?‘Q K @rb\&%‘\ b

Fe
RPN
||

s @
NP ?‘\& Q;35,- &®

o

\30&0 & Sample
i

Hole ID: GV-16-01{1/2]

Description
Lapilli tuff: med grey, locally

7305-7315

7316-7319

7320-7321
7333-7338
7322-7324

7325-7328

7339-7340

7341-7354
7355-7356
7357-7363

7364-7367
7368-7370

7371-7373

Meters

10

#
[ (>| [ amygdaloidal ("fuzzy” creamy
white throughout) cross-cut by

20

30

N T

50 H

sharp contact
T

breccia boundary

fault

348987

348988

P

348989

348990
Small 1 m interval of It tan

348991

IF: Small <1 m interval of mag,
348992 hem, jasper, btk & red iron fm.

| 348994,/95/96

348993

348997

348998

348999

A Well laminated / foliated argillite

349000

348901

mm scale milky to opaque
carb-gtz veins. At TOH {4-10 m)
the matrix around lapilli type
clasts ranges from pyrite to qtz,
disseminated to euhedral/cubic,
mm to laminated pyrite dissemi-
nated toward 14 m. Small
intervals of localized hematite
staining.

ALt grey to green, fine-grained,
tocally amygdaloidal eccuring in
<1 m intervals, locally hematite
stained in fractures. 5m
intervals of breceia to hyalocias-
tic textures. Cross-cutting qtz
veins, with trace calcite, creamy
to opaque, mm scale increased
occurance from lapilli tuff, Pyrite
not disseminated, cubic euhedral
4 mm to stringers/veinlets.

sericite altered section @ 40 m.
Chl-ept alteration increases
toward ' Epi haloed qiz-alb
veins start to occur, no associat-
ed mineralization.

Breccia boundary mm to cm
carb-gtz matrix to lapilli tuft.
Med to dk green increasing
epi/chl alteration. Mineralization
cubic to disseminated.

Laminated fine-grained pyrite.
Clotted mm scale pyrite parailel
w/ lamination and at some vein
boundaries. No major gtz veins.
Fault gouge has minor mm
disseminated mineralization.

with hem staining, no mag.
Paraliel w/ laminated mineral-
ization highest distal to 6 cm
wide qtz (haloed w/ alb} vein.
Graduai transition to med grey-
green lapilli tuff, clasts of red
jasperfchert, gtz nodules.
Locally amygdaloidal .

IF: blk-red, moderately magnetic
tasper/chert rich. 1 cm wide
epi-qtz cross-cutting tension
gashes, little to no pyrite.

Green to grey, med to
fine-grained alternating gabbro.
Chert, epi, locally amygdaloidal,
minimal mineralization.

Key:

A: Total alteration serg: sericite

py: pyrite

1
CO3;: carbonate  eph:
chl: chlorite qtz:
mag:

alh: albite hem:

epidote
quartz
magnetite
hematite

Argillite Lapilli
F- ] ash/rus Lapiti A/T S Flow

o
Breccia

m Gabbro
El Iron Formaticn
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Photo

Assemblage

S

N
PSSP
&:} _\)@Q N ?‘\ Q)QQJ <

o

&
|

\30&0 & Sample
> #

Hole 1D: GV-16-01[2/2]

Description

7374-7386

7374-7386
IF pics up
section
working
down

7392-7415

o
<

Ferd <
Sl oA
GJL b
=

i~

Y
><J\
AT LA

‘e YMed green well laminated /

348903
348902

a 348904

1\348905

190

348906

348907

348908

348909

348910

folinted “flow”. No obvious
welding, Intermittent lenses of
carbonate. IF @ ~116 m. Thick
3-4 em bands of chert / jasper
silicous material. Strong epi
alteration, thick 6 cm of qiz
breccia in a few places. Mafic
flow,

Two [F w/ thin ~1.5 m mafic
flow that has epi and localized IF
{possible interbedded argillite).
Grey-green to red/dk grey.
Highly mag gtz lenses/sections.
Stained red w/ hem/chertin qgtz.
Mineralization is all laminated to
microscopic. Little te no clotted
pyrite. Appears to have Intervals
of high detrital material w/
mineratized high mag layers (2
cm avg thickness). No cross-cut-
ting late age ¢tz veins. 2nd lower
hole IF has more gz, less
aminated

mineralization, more chert, more
detrital material. Bounded by
thick <1 m gtz vein containing
minor albite (below 2nd IF).

Med to It green, some areas
tower chl alteration, locally
amygdaloidal to spoity green
throughout section. Amygdalot-
dal sections are .5-1 m. Albite gtz
vein 4 cm thick @ base of qtz
vein. Mineralization occurs in
tamination in weakly foliated
sections not directly adjacent to
any gtz veins, mm to cm in
thickness, Clotted with a higher
ratio of laminated pyrite. Locally
jasper and cherty areas not
regular occuring and doesn’t get
fully red.

* Massive flow section until EOH
{Anaconda log states 50 cm @
EOH missing, assuming
same-similar lithology)
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage , Hole ID: GV-16-02[1/2]

: 'Q‘*\ O \?\’
Photo Fa F L Va8 & Sample —
S g PSR NN Qv()q;o A Description

Med green-grey to creamy
yellow/orange transitions to
alhite alteration increases,
Alb-sericite is localized to
varioles/vesicles of the flow
sections. Not quite amygdaloi-
dal. Cubic euhedral lustrous
min scale pyrite near TOH,
localized, @ ~25 m subhedral
348979 | toclotted pyrite disseminated
. > Y begins (mm to cm scale).
20 o P NS R Gradational contact to coarse-
7220-7221 ' grained lapilli tuff. Alb-serc

I 1 , - - alteration decreases until
B S R St increases by 15 m. Pyrite is
I R gradational boundary disseminated throughout
1 301, I L dD @27m section. Fine-grained subhedral
: R .- to larger anhedral to clotted.

|

7211-7213 [

Meters

-4
4,
il

10
7214-7219| . e T R TLoR:

-« increasing alteration

The fine-grained pyrite follows
tuff “flow”, cross-cutting gtz
veins are minor and don’t carry
any alb or associated
mineralization.

L1 Boundary unspecific, white

“fuzzy” vesicles become
niclear rounded while varioles around

large breccia type clasts {5-6

cm) with fine-grained densely

crowded mineralization filling
breccia matrix. Some hem
staining. Qtz vein/veinlets are 2
mn-2 cm thick parallel w/
348980 breccia a_nd Cmss;cutting. Some
of the thin gtz veins cross-cut
348981 | mineralization (7234-7235 @
61 m).

7222-7229 ¥

7230-7233 ' |

_ S ;\'( N !\< o .«< >
LA T AT LA T L dntarvals  ASharp(ish} contact to
=
F

Es

7236-7240 of mafic med-grained weakly foliated
intrusions gabbro. No breccia / rounded
qtz grains. Pyrite disseminated
fine-grained to cubic w/in
gabbro. Observed a few intervals
of breccia style rocks w/ gtz in
\ the matrix.

@91 m rounded clear gtz
pebbles 1 mm-1 cm w/ pyrite
at the center and around the
grains, 10 m interval of
med-grained (cm width) gz
veins milky mineralized kapilli

tuff.
«4——HPillow basalt; variolitic around
the edges, no hyaloclastite.
Strongly epi/fchl altered. Thick
348982 alb-qtz veins @ 100 & 109 m.
Hematite along fractures. Small

7248-7253 Conti d (<1 m) intervals of flow. Little to
[ ontinued on next page no mineralization w/in this

section.
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation

7241-7244 1 1

7245.7247| ' ! I
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage , L . . .
Photo o o s ?g;\ & Q®\V"’§§ @6}’5@'\0\?\‘0{0 & Sample Hole 1D: GV-16-02 [2/2]
P, SR S o QT Vo ®
! QIJ cl'} ‘? ? ‘IZJQ 10\?\? ?‘:\ ? | i { ¥ | QI | ! DESCI‘iptiOI}
o (continuation from previous
TI58.TI66 [ E | L 1 ] o | ‘ ‘ | 348983 page) Magnetic starting at
1 I : 1 o : ~114 m. Starting to become
I E i LI 11 = laminated in epi, chl, and thin (2
, | P! . : V1120 mm) bands of hematite.
I Dl , - | . ‘ ’ 4__,___._-=I§F: dk grey to red highly mag not
1 I | 1 ‘ ‘ 348984 | very mineralizaed. Localized
Pl I : ; pyrite (115.7 m) microscopic &
72547257 1 E ] = 348985 laminated. A few blotchy, clotted
up to 7277 | P! gradationat/ pyrite areas distal to high
! I« 1 interfingered qtz-alb milky. Boudinaged gtz
7283-7288 1 . 1 boundary veins parallel w/ lamination

/bedding in argiliite. Latter iF

7289 ! mafic dyke has jasper, weakly laminated,
; ] ' high in serc/alb. Cross-cutting
thin gtz veins, little to no
7299 . I l E i mineralization in this section.
. E M Med green, medium-grained,
7290-7292 l localized thin cross-cutting epi
! veins and gtz veinlets (mm
I 1 thickness). Minimal cubic
1 E 1 disseminated pyrite w/ ne
7293-7297 I | E brecciated observed association w/ qtz.
7300-7304 ! B ::lnoisst 3 Same/similar lithology and

features: laminated/foliated in
lapilli tuff horizons. Locally
hematized & jasper in a few
170 = areas. A few thick (5 cm)
gtz-alb veins a little bit {5%)
mineralization at vein edges.

Z Near EOH almost hyaloclastic
E to brecca, epi rich.
L
= 180
=
£
B
=
&
v
z 190 +
(=]
(5]
200 ~
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage L .

. . \Y\
Photo Fa B L @/b\o &L & Sample

& N

P PSS AR
i 1 I
|
|
|
I

Hole ID: GV-16-03 [1/2]

| Description

g [ nitally the first 8 m are orange
spotted w/ iron carbonate.
348962 Decreases/drops out by ~11 m.
Overall med grey/green, locally
amygdaloidal w/ spotted
leucoxene. Dense mm scale
cross-cutting carbonate gtz
veinlets from 11-30 m. Epi/chl
348963 | alteration is minimal.

Within altered zone (@ TCH)
mineralization is disseminated
<1 mm scale.

Some of the gtz veins {cm scale)
contain interstitial specular
hematite.

@ 17.2,19,and 32,18 m
348966- cross-cutting gabbro sills/dykes
fine-grained sharp bounded,
S 1134_8911_411: {see detailed log): Magnetic
I 40 - . - dk red-grey. Lamination w/in
clastic layers. Altered distal to
the iF on either side.

g659-8667| |

819181557- | |
0819181557
HDR | '

8668-8675]| | '

i =K
—7

iron CO3 & sericite

|
86768697 I

= very little »

8688-8693( | 348964

regularly spaced veinlets

8694-8714 C I
I

8715-8727

50 H

8728-8735

]
=]

@

<

g

=

0

=

z immediately below the IFis a
5 green to grey brecciated tuff,
&

Does not contain rounded
348965 lapilli. Fractured in aveas with
qtz-epi and some mineraliza-
tion.

1 | | o« 4 Gradational boundary into

([ green well laminated /bedded

B argillite-mudstone, Intercalat-

LA T LA T L ed-interfingered w/

coarse-grained material,

< < - - Observed turbidic sequences.

EOH: 77m From ~53-60m mini.mal/tl.aFe
occurances of hematite staining.
Cross-cutting calcite-carbonate
veins are reduced relative to
TGH. Occurance of sericite
alteration w/ albite rich gtz
veins and distal euhedral clotted
pyrite.

\Very EOH is med grey with a It
green wash and some sericite
alteration. Mineralization is
confined distal to the gtz veins
@ 74 & 74.5 m. Some iron
carbonate staining.

G0 ~

8736-8752

8753-8760

— o — — — — — — — — — — —

= = = = minor occurances highest distal to qz

80

90

100 ~

110 +

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.II (continued) Graphic logs from the 2016 drill program

oto i s & & & ampie @ iron itself is ~ m extending
P e & b ol FoFe T & & into the altered tuff/ash below
# (JQ&N%Q,,}@Q &@V@Q&\Y’ § NN # . ./
| S S N | 1 1 | H { | | Description
Super fine-grained laminated
= LE) pyrite filling in fractures.
g
&
E 20 - !
8
3 I
=
E 40 ® Dark red to maroon weil
= faminated.
E Grey, highly laminated at
B the top of the iron fr
5 Pyrite is limited within the
60 actual IE clotted pyrite
associated with qiz veins
and jasper clasts.
80
100 + l Clotted, euhedral pyrite
within a red chert clast
120
ar
=
E=
2
Z I
é 1 140 [Eontfhm ends
& | I about here]
2 | l P | 4 cm-1mn: clotted cubic pyrite
o = | with a large gtz vein, Hem
= 2 | = . .
= =] = within matrix.
= = , I 160 I
2 2 -
2 o
= I I 3
&
o) . o® "
= I | 180 ~ I’
I i
1
l ,
I Sericite/iron carbonate
I 200 + altered mafic, Appears
I spotted with iron
I carbonate.
220

CO3;: carbonate  epi: epidote
chl: chlorite qtz: quartz

A: Total alteration serc: sericite  mag: magnetite
py: pyrite ath: albite hem: hematite

Key:
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage L ’
. S . 1 £,
Photo |~ s Fe S8 o Q\o@&o < Sample | Mole1D: GV-16-04[1/3]
S SN VD NN ™ of o
! QIJQ ??z ‘? ?Q 10%? \?Qr ?‘:‘! Y &] ” H i | (;b‘ | ! DESCI‘iptiOI}
LI | NEGONTY G Yy N Yy e - [nital 15 m of core are altered
1 g bozah o b To b ol */—_-‘ w/ iron carbonate and serc.
< < y < \ < = '
8850-8856 [ ol E"Xti‘:\lwxi’ajr:xf?gr:r;ré 2 348911 | Coreis mterbedded and has
l E__.ﬁ.ﬁ‘ :“_;T\.. N z multiple cross-cutting gtz veins.
1 10 _‘A;"f"/‘\"" <";i“\“';\‘&;‘:‘f*‘f‘ S g The serc fades out a:'~1.2 m but
LN g LM A LA o Lna | iron carbonate spetting is
' N N N = consistent. Pyrite is disseminat-
SR IR I - d throughout. lotted not
- A - 348917 | edthroughout mm clotted no
\ R AN A R ;’h;dr?I/C"blT . g
’ ™~ : N A 4 Med to it grey, locally amygda-
20 - ~ T Y N grey, y amyg
1 ! ! o S '\< Z< o e ¢ loidal, vesicular brecciated
\ ' T ) areas with mineralization, w/in
1 ] | ' matrix is hyaloclastite. Cooling
| ! E" rims are not obvious but is
I E _E . © 1 apparent @ ~30 m. Little to no
8874-8885 C 348913 | epi/chl alteration. Mineralized
' 1 & 5 ! o
1 =z = piliows @ 30 m. Pyrite is
! g I & disseminated blobs/clotted
| f 1, = I & w/in breccia, pyrite is euhedral
| 5 ; . to cubic. Epi/chl alteration
' § 1 = hyaloclastite picks up at 45 m and then
I 1 g ' ends @ 43 m transitions to serc/iron carb
8886-8893 |l ;o 2 ', 3458914 alteration.
5
(| i § . f The altered zone is similar to
. I, 1 . 348915 4 the TOH. Spotted and variclitic.
10 cim qtz vein and a few
1 g (_/ 10ca1i’z::ld areas of cross-cuttin
8894-8900 = 8
R creamy alteration zones
= 348916 | contain black specular sulphi-
E g des. Not magnetic and no
8901-8907 ; g leucoxene.
| =} = 348917 | @ 60 m there is a section of
E ; breccia w/ some alignment
| I k) w/in clasts that mark the
| I | ; = beginning of high chi-epi
E I | 2 & alteration, There is some
1 I [ ; hematite interstitial rimming a
I & 2 few of the angular clasts.
I E : I ‘?t gﬁ 348918 1 Starting @ Gégm the rock is
1 E 1 g creamy pistachio green to
1 | I— { ) med-dk green w/ hematite
| I 2 lightly foliated around the pistachio green.
| | I g | w/ some clasts Locally variolitic / amygdaloi-
1 v B I E 90 — dal starting @ 73 m. The green
| l 2] 348919 | \iash begins to fade at 90
E] gins to fade a m
| ! v B | B with grey undertones but the
| 1 ' I minor amygdaloidal pistachio green remains.
1
above and below
I ! Y I100 4 dyke 348920 1, Breccia, not hyaloclastitic,
1 LI ' | bwn leucoxene occurs from 73-90 m w/ alb in
. gabbro dyke the qtz matrix. Mineralization
[ 1 (102.1-102.5) is minimal throughout.
I ! ' 3489723 |1 Epi/chl almost entirely gone by
' ! 110 < . ey I 102 m med to It green. Moder-
1 — R ately foliated lapilli/clast size
' | by 7 : | ‘ 348924 increase from tuff. Gradational
: : 348931 boundary marked by gabbro
dyke,

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnatite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Photo

Assemblage

S

N
PSSP
&:} _\)@Q N ?‘\ Q)QQJ <

o Hole ID: GV-16-04 [2/3]

\30&0 & Sample
@& #

| | Description

8871-8876

8857-8870

continues into arg = w s

14 {continued from previcus
/ page): [nterbedded w/in [F are

gtz veins cross-cutting ash tuff.

sericite alteration
decreases into
increasing epidote
alteration

i15.74~117.8 See detailed log.

{—“—m‘i Well laminated, serc-epito iron
carbonate altered. Observed as
a gradation into argillite from
the iron fm. Mineralization

] 348922

close to the IF, laminated.

1440

160

170

180

190

200

T~

1 Small interval of med grey, epi
washed and cut with qtz mafic
flow, Limited mineralization.

~ Well laminated It green to dk
green argillite w/ off-setting
microfractures.

r **Note from first log regarding
the EOH: well laminated green to
grey mudstone w/ increased epi
and chi closer to the IF. Epi
around the cress-cutting qtz vein
@ 1215 m. Towards the EOH chl
& epi alteration decreases with
one thick epi layer @ 134.7 m.
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Phot Assemblage & q_}@b & “ s s : Hole ID: GV-16-04[3/3]
oto 8 <P F & & Sample .
< . & 3 a8 & N
" (9"3&%@5 &g@&b@ﬁi@%ﬁ N Q‘o &,\?}0 $§° H # ® 108-120 {meter) detailed log
T S T T T 1 : 1 1 | Description
I P [
8989-8993 y " o
overview | 1 | ot ' 2 Cut with a smail fracture
' - ' ' cqé offsetting mineralization
1 [ f
| Py 109 ~
» n
1 P!
9041-9047| | ! 11 _
Start of the IF offically; 7 cm above
[ I l I 11 110 - | the 116 m marker. Above thisis a
8994-3998 | 1 44 cm gap chert noduie, hem rich, cut w/ qtz
| clasts. There are some very red
G028-9040 I 7 cm gap chert bits within this interval.
I
| 1 1114 I
I 1 I « High intervals of laminated pyrite
within one meter. Near the end of
I I ! the meter the laminated pyrite is
| 1 offset by fractures and clotied
112
P ! T pyrite occurs in these areas.
P ! ' Clotted pyrite occurs parallel with
1 I R . some mineralization lamination.
L ' I . interstitial
£8999-9006| 1 | : ' 113 4 ® Not iron fim, well laminated
! ] I . ® Carbonate gtz veinlets in
! | . ' foliated argiliite
' ] .
| i I ! 114 I
1 [
| ] 5 cm of clotted pyrite, parallei w/
! 1 i f o foliatien/bedding goes into med
! within 17 grey/green tinted moderately
ol i 115 cm gz foliated ash/tuff
' vemn 1 ® At 115.7 m magnetism picks
1 1 back up marking the offical
I start of the next IE. Mineraliza-
9007-9017 I11¢6 1 tion is fine-grained and mixed
I 1 with clotted pyrite.
1
| 1 !
| I ® Less hematite here then in
1117 the above iF
|
1
! I 1 e Pyg_matic.fqldéng of.creamy _
9018-9027 1 | white sgnate. Continues on in
I 118 the sediments @& the EOH.
I I @ [ron carbonate present @ EOH.
* 1
) 1
119 +
® Red chert nodule, just after this
the magnetism drops off.
| g p
Key: COhBIE Cﬁb‘_}_';:te egif epid_r;te © Overall hematite is localized and not an overall wash. Laminated pyrite is generally
A: Total alteration S;‘C: ;;r?éi:;e n?a; ;uainitite fine-grained homogeneous and well sorted. High cross-cutting ¢z-albite veins with
py: pyrite ath: albite hem: hematite minimal clotted pyrite.
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage Hole ID: GV-16-05 [1/2]

Photo

iptio
| ; | | | Description

< g Med / localized h
N e e e

348051

alteration, locally amygdalei-
dal/vestcular: First five meters
are serc stained/altered that
picks up again for 18 cm @

29 m, Fine-grained homoge-
348052 | neous. Cross-cutting carb-qtz
veinlets (mm scale) are well
distributed. Epi/chl alteration
is limited to amygdaloids and
fractures. Pyrite is regularly
distributed throughout, cubic
to disseminated. No observed
348053 correlation to pyrite and
veinlets/qtz veins.

IF (65.5-67.5 m) is well
laminated, homogeneous,
fine-grained with minor chert.
This section is mostly dk
grey/bwn, there is an observed
lack of hematite to dk maroon
staining characteristic of the
other holes, One occurance of
clotted pyrite rimming a cm
wide gtz vein. No observed
348055 laminated pyrite.

Fault gouge: broken up
bounding the base of the IF.
Bounded below by shear zene
348056 evident by chevron folding.

Meters

]
8210-82Z23( ' .

veinlets

8224-8233

very low, mostly primary= =—.g
[ [
= =
1 I

-
cubic disseminated

grasaras| oo -

1%

348054

8246-8258( ¥

8259-8268| |

,,}{,/,;,{’4','/(‘,,11121 ,,[,,,I 348057 Gabbre: med grey, well foliated,
£ " F AT e A 348058 |/ leucoxene bearing w/ sere

TNty Ny Wy e KE48059 staining. Cross-cut by cm wide

8289-8313
I N A N A N

M qiz-alb veins,

8269-8288 11 I
1
1

&7 34 Dk grey to green, locally
' | : ' - : s Wr: n: n: 348060 amygdaloidal, cross-cut by mm
8314-8324 ' . ) g0 o e oo 348061 scale carb-qtz veiniets,
1 1 1 I L ] 348062 | Contains small lapilli (mm

80-82.4 m scale). Minor mineralization.
1 Argillite: well laminated,

A F—
' ' I 348063 | fine-grained It to dk green. A

few 3-4 mm beds full of
e disseminated pyrite. Microfrac-
tures offset some argillite

8325-8336

RS

T TR laminations, inconsistent

e “? 348064 threughout. Cross-cutting veins

are parallel w/ lamination.

348065 { Sharp boundary into lapitli.
Dykes: 97.6-98.1 m, 102.5-163.4
m, 12.5-112.7 m, 113.3-113.5 m.
A Lapilli: 1g to med clasts {mm-3
cm), matrix is green w/ epi/chl
alteration. Some pyrite dissem-
] 348066 inated parallel w/ lamination.
Lower uff is similar to argitlite
but intercalated with coarse
grains.

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation

S0 9 ¢ a3 50

Byt g0y

100 LT

5 o oo o

|

very low in gtz and carbonate

Gabbro dykes

110 s a0 vw o d

almost none
T
o
5
A
n-:
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage .
Photo g A & o & < Sample | HoleID: GV-16-05[2/2]
# P2, 550 S oy v&. \ & #
QIJ CIJ ‘? ? ‘lb 10\?\? ? Y | i { | | | DESCFiptiOI}
I . ) Dykes are med to dk grey with
! X ¥ 1 9 cross-cutting alb-qtz veins.
8337-8343| ' I I ¥ U Hl Med grey washed w/ It creamy
" | I , 1 Errrrrrrrrey 4”%7’ {pistachio} green. Creamy
I 1120 davooaszoas g tan/green alteration @ 126 m
Il I within matrix. Cross-cut by
I 1 0% %% 0% gtz-alb veins and dk green epi.
|
I ¥ 1 C15 0080000 Begins to coarsen down hole.
83448351 I ¥ E 130 o it Epi/chl fades out of matrix and
6,56,00.20) 348068 the core transitions te a It grey.
11 E 1 ECRRRENIEY Becomes maore tuffaceous and
8357-8356 ' 1 (RS EENA angular rather than enlongated
1 1 o 1 N onnnan s sub-rounded lapilli. The
qqp JP0 00O REES amount of foliation parallel qz
| r g FLSARALACRAN 348069 veins increases along with
I ! coarse-grained beds. Little to
I L 1 paEvERCOR0d 348070 | no mineralization. No alb or
| ' { D000 O00D 0GR B D serc in this section.
[ .150
8357-8366| 1 g A S AT L A TL ATy
' La 4 £a4 L4 g £ | € Cream bwn to tan stained
|t 0 \ o ;(w SIS iy throughout the interval. Minor
I 160 _L<%“A“<*k_ﬁm<wk‘r S disseminated pyrite and then
8367-9372 ! o~ 348072 | rareto absent throughout the
| 1 remainder of the hole.
Cross-cut by mm and c¢m scale
1
| . 348073 alb-gz veins (spiderwebs).
| ¥ ! ! Parallel w/ jamination. Locally
e " < A < AL 348074 | amygdaloidal and vesicular.
Iy 'Ry . LA oL T AT £ Larger vesicles (4-5mm) are
E= NTy s Nty Ny 348075 | gez-alb filled,
8373-8379 'y 1 ST SN,
11 Yy @ ATl AT AT L AT
‘E ! |18{J—A—lﬂ‘ [A A BV AR
E [y Ty NS NS
I | . %’ 1 1 ~ ><\J . AN " >§
' 8 1 A<z./\<z//\<;//\<u
L LA LA T LA ’] LA A
| ! ] E ! MY MT NTy Ty
I [ g I190 !\< o r\< < £ .n< ED 348076
E A LA - A L A i
8380-8390 1 N 1 LA T L LA T L T
N
N P | [P A )
I € T R A R
1
gz9tes01| 0 11 F '200 152, “aar, o, e, 348077
E N P h - -
EOH: 201 m
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Photo

Assemblage

Hole ID: GV-16-06 [1/2]

@@2\0\?\‘0{0 & Sample
¥ ({30 #
1

Description

7478-7479

7473-7477
7480-7486

7432-7441
7447-7450

7490-7494
74953-7497
7498-7502
7503-7509
T447-7446

7487-7489

7510-7515

_nm scafe calzcarh veing mixed w/ minimal gz

w = = spread out minor mm scale epidote veinlets & layers » m = wm

increases toward gz vein

weakly mag

—— ]

348972

| 80

fault gouge & folding
L L BN A BN
S N O N P
SLoAaTeoaTSe oA o
R A T |
N~ N I ]

,

Disseminated pyrite through-
out the beginning of the hole,
chalcopyrite and pyrite parallel
w/ foliation, subhedral mm
clots to euhedral well defined
cubes. Fine to med-grained
locally bedded, Ch! alteration
from 14-60 m decreasing chi
until 76 m. Magnetic signature
is generally moderate and
increases toward qtz vein. As
mag signature becomes weak
the gtz veins become brecciat-
ed. Hematite in-fills {possible
chert/jasper) around vein
edges. Some possible rip-up
clasts. Locally amygdaloidal
areen to creamy white in colern

Qtz vein: (27 cm) small break &
mafic interval 8 cm toward end
of section. Pyrite and alb rich.
Bounded by epi, well laminat-
ed/bedded argillite into fault
with characteristic fault gouge.
Weakly magnetic w/ dissemi-
nated cubic pyrite (trace).

Orange to tan, subhedral
leucoxene up to ~89.55 m, med
to coarse-grained gabbro.
Porphyritic gabbro w/ dissemi-
nated to euzhedral lustrous
pyrite w/in matrix 90-92 m.
Intermittent diabase
fine-grained dykes throughout.
Cut by thin veinlets of epiand
carb.

Lapilli ash tuff: med green, fine
to med-grained. Cross-cut epi

I P IS

F

7

rich veinlets, 3-4 cm thick

<L

A S LA S LA T LA

90

white carb vein @ 97 m.

NYGONS G NT g N Ty

(',< ' <
TLoA T LA L oA T LA
= el =

diabase dykes

T T

c o s o o

Y100+
1

348974 |

=
I 116 4"

348975

[, K

Occasional cubic euhedral
pyrite @ contact w/ gabbre.
Qtz vein w/ euhedral well-de-
veloped crystal facies in
fracture.

Med grey to faint green,
fine-grained. A few mm scale
epi veinlets. No visible pyrite
except at contact w/ overlying
unit.

Med-grey, fine-grained moder-
ately bedded w/ limited chland
epi alteratien. Localized pillow
basalts w/ pyrite in the pillow
and cooling margins @ 166 m.

Key:

CO3; carbonate
chl: chlorite

A: Total alteration serg: sericite

py: pyrite

alh: albite

epi:
qtz:
mag:
hem:

epidote
quartz
magnetite
hematite

Argillite

Lapilli

o
Breccia

F- ] ash/rus Lapiti A/T S Flow

m Gabbro
El Iron Formaticn
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage , L .
Photo oS L Pt @ & Sample
i = & x\yv\&%&c 4,}'\5}60 N3 p
o
1 |

Hole ID: GV-16-06 [2/2]

Description

A Larger lapilli/tuffina
fine-grained aphanitic matrix.
Pyrite and chalcopyrite fill
veins and are parailel w/
lamination, Minor to trace
amount of epi/chl tends to be
Iecalized when it does occur:
Jaspet, alb, and serc @131.5 m.

diabase dyke

AGE

! t
7522-7532

348976 M Gabbro: med to fine-grained no
leucoxene, minor disseminated
pyrite here.

|1 Med to dk grey lowest
alteration section of entire hole.
Pyrite disseminated around gtz
amygdaloids in matrix and
around lapilli epi/chl w/ gtz
veins,

™ Gabbro: Coarse-grained, some

348977 serc alteration w/ cross-cutting

7 M gtz veins.

H Well laminated, serc/hem
staining-alteration localized
around gtz veins & amygda-
loids, Green tinted minor chi,
Himited epi. Mineralization
parallel w/ lamination,

Hl Gabbro: lttanto It grey withalt
wash of serc alteration,
Med-grained, trace pyrite
around gtz when it occurs,

7516-7521 | f

75h8-7566

)\

weakly mag to none in this haif

1 Med/it bwn serc alteration.
Minor relative to dewnhole,
fades to med grey. Disseminat-
ed pyrite occuring in laminated
beds throughout section.

=
B B e A N T MU Wy B
N [N now [
7548-7557| | e N N S
<

7543-7547

| /]

7533-7542 1 I -4 Med grey lightly washed green,

AT LA high serc alteration @ EOH.

1 P27 £ 7 LA 1 b T Med-grained w/ localized

E S 348978 ;;p?jtting/g and qtz filledgmygda-
. , oids w/ serc contained at

200 EOH: 197 m edges. Qtz veins filled w/ epl

and jasper not fully red/purple

{3 cm wide). Minor pyrite @

top of section.

General alt: High chi, epi, and
carb vemlets at TOH reaching the
highest between 30-80 mand
then decreases, Near EOH high
serc creamy bwn/tan. Some
hematite staining to orange, not
quite red/marcon. Alb
constrained to cm scale qtz veins,
some coincide w/ epi w/in
breccia matrix.

168



Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage Py . .
Photo - - S ?g»\ & @\\}g\\& & 44\0\?\&0 & Sample Hole 1D: GV-16-07 [1/1]
N AP S T NG B )
! QIJQ ??z "} ‘IZJQ 10'%@\?& ?‘:\ ? &] ” i { N | ()T DESCI‘iptiOI}
7198-7208 1 v H Greent to grey moderately to
| 1 of well laminated w/ localized epi
¥ L § layers {mm to 2 ¢cm). Euhedral
| : l to cubic 3-4 mm disseminated
7191-7194 . ' 10 pyrite, Occurs parallel w/
% I % qg) . 1 ' lamination near TOH. Qtz
& =2~ 1 increases down hole. Consis-
| I v tently fine-grained except a few
. intervals of mafic tuff that is
| : o204 348951 | coarse-grained {confined to
first ~4 m).
L]
_8 1
7195-7197 £t gradual to sharp A Coarse clastic texture w/ some
| =1 30 oo e contact, appears welded clasts increasing in
| & 0%6%5%%°%0 %0 %252 interfingered occurance toward end of
I | e ! AR section, Welded clasts become
7208-7210 [ I § | 1007 %7050 dense @ 32 m. Chl alteration
=] 6acan ko higher relative to previous
7183-7186 1 ?' 403 e econarce 348952 section. Pyrite consistent w/
Fite g 27070 0 % %67 "] earlier occurances. Pyrite
Py | E AR 348953 | becoming small toward end of
1 = 0498,0,7 8,020 section {<.5 mm). Qtz veins
| I P increasing and become thicker
1 50 e cereeoce 348954 and more common in occur-
7187-7190 NI N N | ance.
ST TR T
! crssacoo e sharp bounded * Pyrite throughout hole is
_E | 0%0%0% %306 %% %0} gabhro dyke obser]ve@ to have no.obvious
72057207 = Oﬂ,c »oe e cortelation to qtz veins.
72017703 'S-I 1 60 R Mineralization is crowded in
: E I TR f\ agglomerate lapilli sections.
i
et EOH: 64 m - EOH: maintains high clastie
texture distal to gabbro dyke
70 then fines toward EOH,
Disseminated pyrite increases
near EOH occuring paraliel w/
lamination.
80 |
Overview: Chl and alb alteration
is slight @ the beginning of hole.
90 All alteration dissappears at ~34
m. Some agglomerate / minor
breccia sections. Pyrite is well
distributed throughout hole.
100
110
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alh: albite hem: hematite E Ash/Tuff Lapilii A/T @ Flow Q Iron Formation
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Photo

Assemblage

%o,
e
o
&6’
“:&
7

P &
W AV
| i i

<5» <¢\° ,Q@ & Sample

Hole ID: GV-16-08 [1/1]

Description

7694-7704

7682-7693

7672-7681

7668-7671

7662-7667

7648-7661

Meters

10

feeeenalg

i =7 = Ea 4
CLoAS LAY L oA T LA
LT LA AT LA
[N AT NN [
\\ ><\‘1\ RN >§.« 7;1
TLoaTeoaTroa T oA
LA LA La T AT
A PNy
W A A ';2;\
TooAa e oA T oA T Lo
LA EA 0 £
. ﬁ‘\\<|

¥ 348958

20

348956-

////L////)/////Jrf/%g%g//w

348960

ST

o

30

348961
="

- ——————————————————0

40

T~

70 H

80

90

100 ~

110 +

EOH:59m

\

Med to dk grey, locally epi and
chl altered. Locally amygdalot-
dal up te 10 m. Regularly
cross-cut by alb, serc, and gtz
veining. Disseminated pyrite
associated w/ epi alteration.
Fine to coarse-grained.

Highly mag, fine-grained
maroon-red. Laminated and
clotted pyrite observed. Near
end of IE laminated pyrite, fess
hematite, and interbedded
sediments,

Med grey to slightly epi/chl
altered. Med-grained gabbro.
Interbedded laminated
sediments & siliceous IF
moderatley mag with some
disseminated pyrite parallel w/
lamination and alb-qtz vein.
Med grey to It washed green
laminated/bedded argillite to
mudstone. Disseninated cubic
pyrite parallel w/ lamination
mm scate. Very few to limited
carb-gtz veiniets. A few thin 2-3
cm of gritty grey beds, siltstone.

IF (44.75-45.05 m}: lt to
moderately mag, well laminat-
ed banded red/blk. Siliceous.

Med to dk green laminated,
fine~-grained argillite /sedi-
ments. Blk and green ¢hl.
Carb-qtz veinlets (mm scale)
cross-cutting lamination. Near
EOH lapilli and rip-up clasts
occur as <10 mm lenses/layers
starting @51.5 m}. Disseminat-
ed pyrite parailel w/ lamina-
tion.

Key:

A: Total alteration serg: sericite

py: pyrite

CO3; carbonate
chl: chlorite

epl: epidote
qtz: quartz
mag: magnetite

alh: albite hem: hematite

Argillite

Lapilli
F- ] ash/rus Lapiti A/T S Flow

o
Breccia

m Gabbro
El Iron Formaticn
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage NN Hole ID: GV-16-09 [1/2]
Photo > SR & o & Sample Fpow
P 0 & oo Q&&\g& \?Q\ Ne ‘?v\& &< NS & p Description
# O LR FEF Qﬂ b ® & # Med green to grey, focally
Lr e b ‘| H I ] - | 1 amygdaloidal, moderately
I ' 1 : L B 4 €—— 1 foliated, epi/chl enriched,
! Eo i D 348028 minor serc. Minor mm scale
778177941 4 | v | I [ g ‘ —_ wispy milk qtz-cal veinlets.
7801 . v, ' I Ly Thin mm red hematite veinlets,
' ] * o, 10 W 348029 Thinlensof IF@ ~6 m.
I . I - — - — T 1 348030 |4 Tan to creamy white-orange,
I 1 I s ‘ ‘ | ["m fine-grained, leucoxene bearing
[ | - I : L ] — ] A8077 gabbro, Cross-cutting
|1 ¥ | ! ! z I I i alb-ser.c-qtz veins (g‘m scale).
1. 1 20 - ‘ ‘ | 348033 |See detailed log. Red jasper chert
I ] 1@ 348034 |nodules bearing Any observed
1 I LI _— ‘ . | - J 348035 |pyrite is associated w/ qtz veins.
| I I I 348036 | Pyrite otherwise both laminated
1 1 348037 ]and clotted.
TI95-7800 b + p 304 348038 Med green to It grey. Well
1 ' . Iaminated argillite w/ epi/chl
' , F et E1UETELION, OCCassional
1 1 - 348039 dykes/inclusions of
[ ] . .
N I [ coarse-grained. Hem staining on
[ h, . ! : : 40 -1 Fault cut/fractures, Minor to trace
1 11 ! ' . r— — S ' 348040 clotted disseminated mineral-
' I ', - "\< B “( e J‘( e ’\< > ization.
v ' Ty AT e AL Al A Gradational boundary to med
' . N S R S N G P I
. l . grey w/ It grey/green wash.
; 1 50 Lamination decreases, High in
(O 1 1 cal-gtz-alb veins. Disking
I v 1 marking possible fault (~40 m).
| : [ Altered heavy chl/epi.
1 : 11 l [ I Med-grained gabbro. Brecciated
! @ 44.3 m. Little to no mineral-
77547765 L P 1 B 1 |60 348041 | iuation.
Pl i 1
| l . i «4—— 1 "Blotchy” green to med grey
I sediments. Thin qtz-alb veins
' ) )
' I ' ! {mm-6 cm}. Contains brecciated
7744-7743 ' ' red jasper. Epi occurs in
I . 1 11 T l T ] 348042 | pistachio green lenses/breccia
I I 1 I [l ] I 348046 | sections vs thin vleins/bed&
L ; 1 ] Some serc alteration. Toward
1! ' f . T EOS the sediments coarsen to a
! ! ' ! I 348047 siltstone. Hematite staining
772977431 | | I occurs parallel to laminations
| : R when present.
' ;
| " See detailed log. Red /blk to grey
' I Ty ! L I laminated red jasper noduled iron|
t I 11 E 1 I fm, Pyrite is associated w/
¥ I ' veining.
v [ ; 348043 n Greento grey/gre.eg epi/chl
271977271 ] I ! ol 348044 altered. Where original stlruc-
| Py, 1 100 o— — i ture preserved some lamina-
7766-7768] ! I I, I 1 SN 5 ch’) tions are visible. Matrix is
r SN T E R R TR fine-grained volcanics. Cross-cut]
I " | A TRES PRNCIGES L g
- ¥ [ i AT by alb-qtz veins w/ associated
[ : P! I 5‘/\)@68 mineralization. Small pyroxene
(1 1 Froag 5 ﬂ%Q Py ferric inclusions. Locally
7711-7714 i RN amygdaloidal rear EOH.
' 1 P . . ‘:O@“' e N Lt green/grey almost tinged
f | I %QJ} 248045 blue. Locally amygdaloidal and
7715-7718] T 1 L ] {/:s?@ brecciated w/ lapilli fill, Lacking
' SO, 119.70 m epi/chl. Some mineralization,
) C03: carbonate  epi: epidote s TETEY) e ) .
Key: chl: chiorite gtz quartz Argillite Lapill Breccia LZE Gabbro
A: Total alterati - serici . i
o T s e g it 7 g 7] pi 4 [ Mow [T ton ormatin
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Photo

Assemblage

Ty

o
&
o
&
&
,Qﬂ
|

~

'@’br
g
g

2

é‘%

V)

&0 & Sample
Fe & & P

#

Hole ID: GV-16-09 [2/2]
e 10.16-24m
Description

7802-7844
photos
taken down
section

moderatley magnetic high detrital material

meters

12

14 o

16

18

20 H

22 =

24

2

sharp
boundaried

interbedded
gradation

green argillite

| gabbro

26

green argillite

Red jasper clasts alinost like
rip-up clasts interstitial to qtz and
rimmed with both clotted and fine
grained pyrite “dust” occurs both
above & below first “other”
portion, Not Magnetic

| Thick sections of alb-serc qtz
veins flanked with disseminated
fine pyrite. Sharp boundaries in
both gabbro siils/intrusions into
the IF.

® The IF itself has lamination
parallel cubic mm scale, doesn't
occur in bands but they are
along the same line. Occur with
a 1 cm spacing in between clots.

Observed pattern in this iron fim:

== cherty rip-up type clasts w/
pyrite (very few laminated
pyrite. very little lamination in
general}

we gabbro highly fractured siil

J

= more chert / cherty

v

= sill with less quartz

= laminated detrital material w/
IF & laminated pyrite w/ no
albite ¢tz veins but, is parallel
w/ lamination and is thin <2
cm in width. Not nearly as
albite enriched.

Key:

CO3;
chl:

A: Total alteration serg:

py: pyrite

ath:

carhonate
chlorite
sericite
albite

qtz: quartz

epl: epidote

mag: magnetite
hem: hematite

172



Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage L .
’ B o9 N Hole 1D: GV-16-10[1/2
Photo 5 & - . v@“\g& %Q(\,\\)qﬂ \ﬁ :@é} <'.4\060&0 & Samp]e [1/2]
L0 oy Kb bl
# ('9 ?%:' ,‘} ;ZJQ 1&? \I\@ <|2é‘ b R A o | # Description
i P i 1 348001 A Lttomed grey w/ locatized
| washes of It green. (Very TOH is
' 1 1 med green due to epi). W/in
first 2 m core gets coarse-
7598-7603 ' 1 348002 gtl‘ained. and amygdaioidal with
disseminated pyrite. Qtz
| ' veinlets {mm) throughout. A
: I few c¢m scale qtz-alb veins,
Vo I ' minor relative to other core. No
I} 1 observed mineralization
' . associated w/ veins,
| N strong epiin the first 70 m,
LI ' lacalized to mm scale vein fill
: parallel w/ lamination.
;‘é ' ¥ Section contains breccia w/
£ 3 I 1 348003 calcite-gtz matrix starting @ 37
_2 ! E | m. The ept Is confined to the
7604-7611 E I | . matrix here. Mineralization
E ! i f I after 37 m occurs as cubic
= ' | mm-1cm.
ERL | 1
E I H Leucoxene (small <1 mm)
7612-7619( W spotted gabbro. 80% of the
=
e ! | I 348004 ¢tz-alb veins in this hole occur
& I ) : w/in the gabbro interval here.
K] ]
§ f 1 1 Serc tan to creamy highest
£ &y 1 / toward IF. Clotted pyrite occurs
E ' _L: - 1 348005 regularly (2 cm largest clot).
; ' & I 1 Amygdaloids dissipate w/in
z . 4 1 this section.
E . | | L2 Lapilli tuff: well laminated/foli-
b= | ated interval w/ epi/chl and
7620-7677 = I ' jasperitized qtz. Amygdaloidal
| ' and localized pyroxene ferric
' lenses.
. 348006
76287635 I : I - f 348007
' 1 == == 348008 |, )
¥ d fed |
: ; ] | I " | | ‘ | 348009 F on detailed log
L . | rrmTE e o o 348010
I | I !\i\*\-f\(\f’\f\(\l!\"\ ~ 348011-12
7636-7639 | - PP T Pe Pt Ps 348013
EOH: 86 m 348014
M Fault: broken up, gouge. Serc
90 altered and hematite stained.
™ Gabbre: med to dk grey w/ a
few areas closer to a crystal tuff
in texture. Leucoxene bearing.
100
Overview: Limited chl and epi.
Serc strong above and below the
IF. Limited to no alb in these
areas. The highest concentration
110 4 of pyrite (clotted and laminated)
isin the IF
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage S Hole ID: GV-16-10[2/2
Photo > S {Q‘,\‘—‘a @@i a8 "“: \&i’” ,@ef Sample [2/2)
S S & S gb LI o
# ERLP L FE Sy £ SR it Description
| S S N N I N I | { | |
1
g vyl . e IFinterval: 77.5 - 82 m - 4.5 m-
) 2 .
< = 1 20 - " 450 cm
1 . b ® [nterfingering houndary from
\ 1 40 - the lapilli tuff into med
: I . magnetic grey / purple IF.
L]
' 60 IF is mostly homogeneous of dark
I " = . maroon / purple highly magnetic
' . Z a0 * material. Fine-grained laminated.
. :'9' " Lenses of sericite quartz beds.
=] .
= | » l =106 + .
L s £ . ‘There are mm to cm quartz veins
é '53120 . that become moderate to lightly
= I I ':E, 7] . jasperitized w/ red-pink color not
L &0 . like albite.
£ £140 . .
g T Pyrite ranges from very
ki
E E " fine-grained laminated pyrite to
7580-7582 | & | | £160 + ' clotted with no defined shape.
= :‘i_ - Clotted pyrite grades into finer
I élg(} . pyrite in a few places.
| S I
£200 .
- =
75857586 i_iv ® ALS0 m the clotted pyrite is
o directly associated with gtz
2220 N l veins. Y a
1| 2 :
#8740 ~ -
7583-7584 1 £ l
7589-75%91 \ \ | §ZE:G i [ . .
. ' 5
=
528(} — .
z .
2
7300 o B
z .
ﬁ .
7576-7579 | 2707 /
7587-7588 340 4 . %
2360 .
[ L
7567-7575 i | ~380 - [
overview ' . .
1 P! .
r 400 |
I " .
1 .
7592-7595 I : 420 .
1 oy, ® high interbedding of detrital
i I : " 440 material
I .
460
N CO3;: carbonate  epi: epidote
Key: chl: chlorite qtz: quartz
A: Total alteration serc: sericite  mag: magnetite
py: pyrite ath: albite hem: hematite
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage L .
. S . 1 £,
Photo [~ s Fe S o S Q\o@&o < Sample | Mole1D: GV-16-11[1/2]
o S > b L LS )
! QIJQ ??z ‘?Q?Q 10'%? &IS/ 'qls“! ? &] v i ?; ¥ | (;b‘ | ! DESCI‘iptiOI}
1 1 | ) SLoA T e AT L oA L oA A% Med grey to it tan/bwn locally
| I " I 9 //"\4 - 4\ 1/!\—\\7_’1\’ Lr\A‘l Lr\—\(’l\l spotted aqd amygdalmda.l with
1 %J N RS cross-cutting giz-carb veins,
1 I 1 I o e B e ot b o] washed w/ serc alteration.
' 10 Pl o= 000 ‘1;63;1*?;?;1“ Dense concentration of serc
' ! | R ""‘F\:"%}"‘j\,‘\\"“ A ~10-11 m. Qtz sceurs as
7988-7996 1 I 1 1 AT R Ve M i et A breccia fill and em parallel gtz
) 1 I | L,‘::\)ﬁ’” L"‘?xi_"-’“ c’t\.Jf c’n\;ﬁ“ veins. Small disseminated
' 1 Mo NI Mo rite in brecciated zones
1 R N R N Py Z
: ' 1 | 200 S a4 S o4 < f’</\ < !,<,\ (trace). Qtz veins pick-up alb
I i PR BN B R and minor epi at 36 m. Pyrite
| ' I ' W ; RTCINR § N ; N becomes Ig from.5 mm to 4-5
I P! ' < [fAl < ,f,\ < If/" < ,f,\ mm & 39 m, Amygdaloidal
I I ! LA LT LA La T 348015 | texture beings to dissipate by
] ! 30" S AT S A S o 41 m. Dk green to pistachio
7997-8004| | i ! ' R T A green epi increases by 42.8 m
| 1 D N S W e immediatley after a sharp
- [ | ] ﬁggﬁg;—jczkgwgq% boundary of serc aiteration.
[ 1 | R e Ko [ ron oS oy R g 4_________.___;1 Fine-grained mafic dykes @
L R i M e v | 38.2-39.5 m and 43.8-45.4 m.
8005-8012( I 1 R e T e o o
I ! : : r\'\ ig W \<\’ ,N‘\ 2:3 N ;;‘ Gabbro te diabase.
U I ! I T T N T S ) 4 Med to dk green, high epi/chl
| | Pk 1 | alteration. Brecciated not quite
8013-8020| | I 1 | I hyaloclastite around pillows.
(L I 1o | 348016 1 Neotamygdaloidal but has
(I ; S 348017 creamy vesicles /varioles.
8082-8110 I | T i' T Lacking mineralization and
" I i | : ‘ ‘ 348018 | hematite staining.
f 348019
[ e oo | ! 348020
I
8021-8034| ! ! I o ' 348021
L . [ 4 IF (53.9-60 m): maroon to dk
B . N
1 P 1 I 1 348022 | red, occasional chert clasts @
L e 1! |« 348023 | topofiron fm. Laminated
L - M pyrite 3 cm wide @ 57.9 m.
[ .
ror Clotted/euhedral pyrite carried
8035-8045] | | I | : in veins, no other mineraliza-
1 tion.
| | I 1 I 4 Med grey to green, moderately
I | i laminated, cross-cut by qz veins
I | with interstitial specular
8046-806a| 1 | I | .y hematite. Sharp boundary into
| - | blk/marccr moderately to very
1 ¥ ! magnetic. Laminated hematitic
I N 348024 sediments {intercalated in iron
; . fim). Core grades grey,
| ' \
| 4 Med to dk green, well laminat-
R s
| I . ed fine-grained argillite
11 348025 cmss_—cut by qtz vei?]sA Qtz veins
I are filled w/ hematite and
8061-8068 I l I I 1 sericite. Mineralization is rare,
: 1 | x‘f p—— x" - k.\‘_', m q(_/ = associatioed w/ veins, Micref-
[} I 1 T N A I LN ractures of It green argillite to
1104 7=« M Fe Mo TN T
] ' I A< A< A<, AT dkred/blk. ) )
] SN A SR A SR @ 106 m 4 cm wide epi-alb-gtz
I () | ;{» r Z; W ;;l W i(ﬁ O app}faring boudinage /tension
[ I LA T LA S L AL AT gashes.
| |«
LA LA G LA T L
€O3: carbonate  epi: epidot . = 2 .
Key: chl: EELEE: ¢ :?Z] :]:larize Argillite o Lapilli Breccia m Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage D .
’ B o9 N Hole 1D: GV-16-111[2/2
Photo 5 s s ¥ Q{\\\}ﬂ\& o & Sample [2/2]
FORSRSESEpy | TV T pti
| S S S N N I | '? | | i i | | DESCrlpthl}
| ! P F ' l vl AT oATL AT AT H Med grey, moderately foliated,
1! t LI | 5 RSP ER N AR A 348026 | coarse-grained phaneritic (not
v b I ST s T vTe rTy i) Li
8069-8071] | * I | I %’ R N phEnocrystlc].ng}}tlywafshed
I L B ’ ! L AL ASL AL AT of green but, very limited in
! t % 120 \,’/‘ Lh-—\t’i L-'\-r\\,’f f»’\k\ ﬂ‘ L—f\-— cecurance. Cross-cutting qtz
| o veins all carry serc-alb.
1| E 1 Mineralization throughout
1] & s | S 1 gabhro is associated w/ veins.
] LI "E‘ 1 ! 4———H Veins of pistachio green
8072-8081 I g 12 130 very : cross-cutting existing lamina-
- | [ £ ) E» laminati 348027 ! 8 & g I
| I = & amination tions. 1.5-2 m intervat of well
| I E i laminated fine-grained argillite,
| o 1 Two smali mafic diabase/gab-
1 | = 1 bro dykes cross-cut, no
= 140 mineralization.
£ EOH: 139 m
o’
5
&
£
E 150
G
160
170 ~
180
190 +
200

176



Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage L .
. . \Y\
Photo Fa B L @/b\o &L & Sample
: £ ROEN
N PSS R AN TP VR o N #
=
L]
1

Hole ID: GV-16-12 [1/2]

| Description

11 Dk to med green altered w/
intercalated purple-maroon
348078 decreasing doewnhole to epi w/
disseminated cubic pyrite in
hematite gtz-carb veins in ~20
cm gabbro dyke @ ~19 m.
Locally amygdaloidal w/
348079 epi/chi filled vesicles.
{ gabbro - Cross-cutting mm to cm
T qtez-carb veins. Gradational
348080 | change to altered/brecciated.
Epi to maroon magnetic grades
into chert-red siliceous
nodules. Mineralization occurs
348081 distal to these breccia chert

b b zones. Some breccia zones
A e T 348082 contain epi, serc, chl, ez and
others just chert. Local small

! b | f ined ¢
o ! enses of coarse-grained to
AT LoA S 348083 siltstone observed.

LA T LA T LA T L 348084
7904-7927 n Y N TN :\.r\ 348085 1 See detailed log. Moderate to
| ‘ | | 348087-89] well laminated pyrite through-

‘ ! 348086 out. Specular hematite, mag,
248090 limited clotted pyrite.
A Med grey to blue/green,
fine-grained ferric pillow
basalt. Locally amygdaloidal
and hyaloclastic. Epi/chl
replacement. Alteration in the
breccia margins. Clatted to
disseminated pyrite (mm-cm).
(66.8-71 m} Leucoxene rich
lapilli tuff, lapilli opague
348093 green/blue from .5-3 ¢m.
Chl/epi decreases marked by
lapiili tuff horizion.
Lapilii tuff to just lapilil.
Leucoxene bearing, reunded to
sub-rounded opague crystal
lapilli. Disseminated pyrite @
87 m. mm-cm scale gtz-carb
veins w/ prominent qtz breccia

348 0 95 vein.

7845-7865| 1

7866-7872
(24 cm

I
|
|
|
|
|
|
mineralized I
|
|
|
|
I

gabbro dyke) dyke

up to 7903

7
A
-
;A
ra

348091

348092

1

up to 7966

1 gabbro
dyke

-

348094

348096 A Altered w/ serc-chi-epi, locally
amygdaloidal, fine-grained, w/
lapiili. Almost gabbro/mafic
= ) — flow. Lapiili-ash textures and
100 7= T 578 green color decrases toward

e S A 348097 EOH and stay confined to
breccia clasts, Vesicles epi is dk
forest green, Mineralizaed

A = =\ TN along foliation & in fractures.
116 17, . e e 348098 Multiple gabbro dykes through-

. > S out.

pictures
detailed
with m
markers
7967-7987
to EOH

s 348099
= A EOH: 121.7m

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillite - - o Lapilli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.II (continued) Graphic logs from the 2016 drill program

J—— TS HoleID: GV-16-12[2/2]
Photo o . S {é'@a A\,‘{S“ \0\'33‘% \&{w @Qﬁ Sample | ® iron fm interval: 44.70 - 47.10 m /
R O
# (9 c}&\%é ’p%@&b@rb\& 'Qé‘ hod "Q‘o &\@5‘ ¢ s e N # 2Am /240 cm. .
| S S N | !I 1 1 1 | i { | | Description
1
g I Red-maroon chert pieces are
1 k )
Ol moderately to non-magnetic.
20 1
to
40 4 ® Pyrite is disseminated,

I I fine-grained, no cross-cutting
veins w/ associated mineraliza-
tion.

# Little to no clotted / cubic
60 - pyrite observed throughout
this section.

| I « 3 cm wide, dense

80 H /’ Fragmented, gouge like
100 4 Above the IF there are clasts of
iron fm.
120 ~
140 l
1
160 1
l Starting from thick qtz vein the
iron frm becomes specular hema-
180 tite.
The core is broken up, very
magnetic.
Little to no detrital material except
atthe very end. No mineralization
200 at EOH.
220

CO3;: carbonate  epi: epidote
chl: chlorite qtz: quartz

A: Total alteration serc: sericite  mag: magnetite
py: pyrite ath: albite hem: hematite

Key:
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Appendix A.II (continued) Graphic logs from the 2016 drill program

Assemblage L .
. S . _16-
Photo |~ = Fe Sk @@Qo@&o « Sample | HoleD: GV-16-13a [1/1]
N N SR < 39
! QIJQ QI'}N“’;' '?Q;?JQ 10%?\?@ ?‘:\ ? &I ” H ?; ¥ | ()T | ! DESCFiptiOH
8461 1 ¥ W™ T b T D N «—— |y Epifchlalteration w/in the first
| | BT oA T e oA T LA T oa 10 m and then dissipates.
! E D L‘,\Q{!\J L!\'A -/: L‘\”‘ -1 L‘\*\\f’\l Epi/chlis seen again at ~33 m.
| ! I p " = S E» Tl M T Few/limited carb-gtz veinlets
8462-8471 1 I t ' 10 L AT L AT oA S A 348100 | parallel w/ foliation (mm
| v ' o EAT e Lf\‘\tﬂ scale). Qtz vein 2.4 cm @ 11.5,
! " SRS > h_ o 1;;.5, 163, a;ld 2_5mb.A|a sléow
8472-8483 l ¥ 1 l»//\ oA LA L alb, serc, and epi. Observe
| . ' Ls< P AT e s mineralization distal to veins.
204~ E N : xi N ><\J 4 [nterval 26-27.5m
| I SLoAaSLoaATL oAty coarse-grained gabbro that has
A N R N A i i
! ' | ~ </\ L ey SO alb/hem inclusions.
8484-6492 1 ° I 1 M T L A
484~ =2 l . R O T S
= i - :
= LT L A LA LA
E Pao {507, 507 0 a0 Moderately to well foliated dk
=3 ] 1 [P NI S S A Moderately to weil foliate <
8493-8501( | B " <. A<y A< A<, s sharp grey to faint/It green, observed
E ] I T, boundary alternating grey/green pattern.
£ ] R I4m Epi increases, picks up serc
Iz (34 m) E I
o ] coloring. Little to no mireral-
(T i | : ] Littl 1
] ; | i ization. Boundary w/ gabbro at
- = e m sheared and disked,
8502-8512 I 5 ' I ] 34 m sheared and disked
A I A
I & ; N
| = | A 348048
| £ ! O
2 e
I = o
| & | | E ZQQ'.' O st Brecciated mafic rock. Epi and
8513-8517 I % t | G Mg chi around the clasts. Mineral-
; E I 1 | ENRS ization w/in the breccia zones
| k] ¥ I O not throughout the main mafic
| E‘ © | Ay Mg rock. Some tension gashes
| = . | TN observed.
AN
! : l S
8518-8522 1! | (I T -
I, ; 1 TeE = EH
| ! ! 1 [ b Mgy W Clotted mineralization observed.
b b ! ey 348049
8523-8534 ' I, go b eei Oraiar e
ssaseses 1y |y I | | T ST s TS | Aerdent sers and hem
A A T D A P e '
' I ' . I Tj:' N T\‘ [ o < u
S N N
I ! TLoA T e AT LAY oA \
I 1 I ' I Q0 ml s A T LA A LA A LA A = 1 Med grey - It green locally
8545-8554 I I . [ I A P AR I P 2 amygdaloidal to vesicular.
| - . I AT AAE YA §- Sericitewl/in vesicles. ﬂigh
8559-8570( | B ™ T -t S £ cross-cutting carb-qtz veinlets.
1 I 1 W S K Y o N W Ty E 2 Mineralization observed distal
1 1 ; L e =T £ & to gtz vein/veinlets.
85731-8581) 1 " LA LA A7 LA oo Gabbro dykes sharp boundar-
b DNIe ATy NSy RTyl ied.
L} < < < ! <
' TLoA T LA T LA T LA
R B A A R ]
L I 116 I fu 348050
[ L L A g
I., TLA T AL AT LA
| I £~ .s;/ PN Y/; i .x(v £ .x(q
[ ;
8582-8602 | r\‘“ _7; W ><\ n ><\J .’\\ ><\J
! = =~ = EQOH: 119 m
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III Graphic logs from the 1987/88 drill program

Assemblage , S . ‘ .
Photo |~ e Fs ﬁ\ﬁx\& ,@t&ﬁ\"i\& © ¢ Sample | HoleID: MH-01-87[1/2]
O NI QN hd &
eEEeEstYeY | N ] Description
2 Overburden
B
| | b LI, ‘3.3 | €————H Medtodkgrey w/ greentint,
I = A massive, fine-grained w/ areas
| LI ' 104 g that are well to moderately
1 ] I 1 ] foliated, regularly cress-cut by
vt e carb-qtz veinlets. Trace to no
[ ' e e vesicules at TOH, minor cubic
| Pos £ s Y Vi pyrite scattered throughout.
[ s o B
I ' D S I NN
= : P
I
o 53]
1 | En b 4
I
' E é. 30 P PCPL SIS
1 =
| o
- ‘ : SSEIEL LI
: ) Ve Seve tnve e tes:
1 1 = M ¥ 4 - SE 52
I =) -
B f " I %2”3’3'% 4—— 1] Foliated zone here has high
I i 2, | B & @ “ ] creamy orange-bwn w/ slight
I ER g * pink in-fifl.
L Rl
' E A >
: : SIS
e
bt ettt et e et
' =1
= . G S -
' : | . 60 PN [ Sharp .4——| Med to dk fine-grained dyke
. 1 - Boundaries
E =4
£ ] IS il %
N o
o v
P '
' I i I y %%w i Med grey w/ blue-green ting,
| ; %Q locally amygdaloidal /vesicular,
' | o | - Y hyaloclastic/brecclated in some
I 1 ' 2 4 ; margins, epi & carb-gtz in-fill.
1
| . 1 b : “I“" ,
1 l .
L
2 L]
il
R
2
] 1 1
1
1
1
y n
Key: CO3: carbonate  epi: epidote Argillite Lapilli Breccia m Gabbro

chl: chlorite qtz: quartz

A: Total alteration serc: sericite  mag: magnetite

py: pyrite

alh: albite hem: hematite

E Ash/Tuff Lapili AfT @ Flow El Iron Formation

180



Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage Hole ID: MH-01-87 [2/2]

Photo

| Description

«——H] Veinlets become regular @

~115 m. Moderate foliation
from 125-128 m.

Foliated section interbedded
w/ serc-alb carb-qtz, little to no
hem or mineralization.

7 ] Med to dk grey, fine-grained,

high mm - 1 cm scale
cross-cutting veins.

0 2 Boundar
v Same as foliated zone described

unknown

o= oy 4 above.

i : T . Jasper

intervals

A—
pot
[ %3]
==}

1

) Med grey/green w/ foliated
zone being dk bwn to forest
" R T G grn, lower boundary 10 cm
Eoa g : l carb-qtz vein w/ pink edges.
1
1

: s i Foliated zone is mineralized,
160 S fine disseminated, weakly
N N N AT gl magnetic, pink alb-carb-gtz
£, veins parallel w/ foltation

1 NN S SN spread throughout section.

1 1 , : ; «———] Med to dk green w/ horizons

f 170 EOH: 169.7 m: no meter containing carb-qtz and
. : ’ m hem /jasper clasts, some epi,

markers. Exact locations locally amygdaleidal, no

are not accurate. mineraliztion, Small magnetic
horizons, heterogenous.

180 Moderatley foliated.

190

200
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage Hole ID: MH-02-87 [1/1]

Photo

a2 ) 2 & o
FF ¢ S Sample
7 o < #

| i { | |
Overburden Oxidized orange to orange-tan,
faintly blue-green, minor pillow
B B selvages, cross-cutting carb-qtz
stringers. Overal! grades out to
med grey w/ green lt wash,
fine-grained, hematite bwn-red
stringers, intercalated into
moderate to well foliated rocks.
Occasicnal jasper clasts and
amygdaloidal.

Description

_ Meters

{—-l 21-24 m, well foliated section
has disseminated fine-grained
pyrite, alb-carb-qtz veins,
weakly magnetic, Foliation
grades out down section,
5 Wealkly foliated until dyke,

= 11 Med grey, med-grained, sharp
420606 boundaried leucoxene spotted
I ] dyke.

' e g B H Maroon to red IF horizon (5-7
4 i it m), no associated mineraliza-
tion, no laminations, epi breccia
1 o v T ] section about haifway into
! ' 7 7 horizon, moderately magnetic.

I

|

I

I 60 e I T N NN e <—-| Lt t0 med green, locally
o N . amygdaloidal, locally foliated,

; - . S occasienal red-cherty horizons,

I

I

I

I

4

[ PP NSNS R NN IF veins / epi, blk chl, carb-qtz stringers,
1 S e e Vo horizons kem in-fill around some cooling
UL R S margins, trace mineralization.

by : : T 420605
. i | i ‘, T ‘ ] 4“““" Dik bwn to red/bwn, faintly
maroon, mederately laminated,
occastonal laminated pyrite
hotizons, strongly magnetic.

~| Med grey/green, fine-grained
dyke.

-| Med grey to green washed,
carb-qiz amygdaloidals /ve-
stcules, blk chl stringers,
laminated pyrite in selvages,
cross-cutting carb-qtz veinlets,
mineralized (fine-grained and
disseminated), foliated
{108-111 m), no mag and no
visible hem.

i G EOH: 118.0 m
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Photo

Assemblage

SRS

&
1 ; 1

LS
@\\Qﬂ\\&
VR &

Hole ID: MH-03-87 [1/1]

. /b. ‘
& Qo‘i\éo@ & Sample
@& #

1 | 1

Description

Overburden

Meters

tr in veinlets

tr, ifany

{ Folation weakens

90

100 ~

110 +

EOH: 844 m

H Di grey to green, fine to
med-grained, cross-cut by
carb-qiz and epi veinlets,
locally amygdalsidal w/
replacement to carb-qiz and
mineralization. Some sericite
distal to larger veins.

Intervals of med-high foliation
26.5-33.5m.

H Med green to gray, epi-serc
in-fill that has been elongated
slightly to follow foliation.
Trace cubic mineralization,

| Foliation picks baek-up teward
EOH and epi-serc increases,

One gtz vein @ 83 m, otherwise
no substantial veins in this hole.

** Hole is the same lithology w/
zones of increased foliation.

Key:

CO3; carbonate
chl: chlorite

A: Total alteration serg: sericite

py: pyrite

alh: albite

epl: epidote

qtz: quartz
mag: magnetite
hem: hematite

Argillite

Lapilli

o
Breccia

F- ] ash/rus Lapiti A/T S Flow

m Gabbro
El Iron Formaticn
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage L .
. . $
Photo o P Pt © & Sample
< R PR RN PN
IS SR AN STV #
P A A

Hole ID: MH-04-87 [1/1]

; | | Description

|

Overburden P 5 Med grey-green w/ bwn tinge,
GG o ¥ moderately foliated w/
cross-cutting carb-qtz veinlets,
Some zones rich in epi and chi,
one alb pink vein, Locally
amygdaloidal, trace clotted (< 2
m#m) pyrite that has no assock-
ated w/ structure of lithelegy.

Meters

_ mixed in

@ TOH

] Med grey-green, generally
massive, fine-grained, locally
amygdaloidal, zones of pista-
chio green epi/chl in-fill. Minor
veinlets and little to ne miner-
aliztion. Weakly foliated in
places.

ept

few velnlets exc

Hyaloclastite from 51-53 m

Y
tr if any
tr if any

ver

little to none

] Lt to med grey, med-grained,
occasionally cross-cut w/
veins/veinlets, no mineraliza-
tion.

70

EOH: 704 m

80

90

100 ~

110 +

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Photo

Assemblage

Fo FRG T
?*&& N & 44()
1 : ! 1 |

Hole ID: MH-05-87 [1/2]

\30&0 & Sample
> #

Description

10

Meters

Overburden

T tatets
SREREE

20

PR AR BV RN A
5 ;

= = = =
TeoA T A TYe AT oA

Qtz veinw/
interstitial serc

Qtz

Qtz breccia

D ——

420608

420610

Mag horizon

420612
420609

vein

| 420611

P E—

Lt to med grey, fine-grained,
minimal green chi, blk-chl, and
epi occurs as occasional
stringers, TOH @ ~ 4 m has
anguiar, epi-creamy grn/tan
matrix, hyaloclastic, tr mineral-
ization associated, Stringers &
veinlets of carb-gtz throughout.
Locally amygdaleidal w/
blk-chl vesicules, very fine
giving It a spotted appearance,

H 21-26 m: Lt ts med grey, med to
coarse-grained dyke w/
carb-gtz veins and blk chi
in-fill, no mineralization.

1] Med grey to med green,
localized moderate foliation,
intermittently amygdaloidal w/
carb-giz filled vesteules.
Occasicnal pillow selvages of
creamy green-tan {epl), blk chl,
miner hematite. Stringer of
carb-gtz both cross-cutting and
parallel w/ foliation. Tr clotted
{< 5 mm) pyrite. Lithology is
vertically consistent with the
end of section getting shghtly
greener to 1t green.

Dk green, It green, and dk grey,
well-foliated with regularly
occurring carb-qtz horizons
and dk bwn (hem) that goes
into red/green horizon
Changes to bllk, green, maroon,
and red seds with breccia
horizons that have a bright lime
green matrix, minor cross-cut-
ting carb-qtz veinlets, and a few
pink alb veins. Very few traces
of mineralization, minor red
chert/jasper.

@ 83 m seds become green w/
orange serc-alb veining/beds
parallel w/ foliation, breccia
zones w/ hem and blk chl
matrix. @ 86.8 m laminated
pyrite, some grading evident in
mineralization.

Dk grey to red, specular mag,
laminated pyrite.

H Description on following page.

Key:

A: Total alteration serg: sericite

py: pyrite

CO3; carbonate
chl: chlorite

epi:
qtz:
mag:
hem:

quartz

alh: albite

epidote

magnetite
hematite

Argillite °O°°

Lapilli

Breccia
F- ] ash/rus Lapiti A/T S Flow

m Gabbro
El Iron Formaticn
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage . W A ) ‘ .
Photo 5 - s ?g‘\ & ﬁ\g@\& @cOfb{{\o\y\\éQ{o & Sample Hole 1D: MH-06-87 [1/2]
S : > >
# TP R Y IR R R o # Description
| S N S T N T N N | | i { | | |
v Overburden
\ ! ' B «—H Med grey w/ It grey mudstone
1 I« horizons.
] 1
' 1 , | b interbedded
' boundary

«—— ] Med forest green to med grey,
high epi, fine grained,
alb-carb-qtz vein @ 18,3 m, tr
mineralization, interpillow
material is epi-chl with minor
hem and blk chi, occasional
carb-qtz veinlets,

alb-carb-qtz
vein

«— | Dk grey magnetic inclusions
threughout. Lithology is
consistent, minor verticle

1 varfation in coloring with a few
areas of blue-green.

-] Brecciated zone {46-49 m),
angular clasts from 5 mm - 3
cm, matrix in-fill of hem, epi,
and chl. No associated miner-
laization, moderately magnetic.

H Alternating green, it green, med
grey/green to grey horizons,
fine-grained, horizons w/
moderate to well developed
foliation. Carb-gtz veiniets
increase {@ 90-100} mm scale
£o 3 cm scale, tr mineralization
associated w/ veins, some grey
bands appear hematized,
slightly mag. Hem, epi, and ch}
is found within pillow selvages.

grey inclusions in between epi-chl

| o — — — — — — — — — — —
W —— ——— — W— W W W NN WS WSS um  mm o pm WS W Wwm MWW WS mwn o wem o mem mem wwe mw mwmom oW

ncrease in veinlets

420620 |y Med/It green and grey alternat-
< ing, grey horizons are slightly
hematized and mag, green
horizons are coarse-grained,
angular clasts that are slightly
brecciated. Minor cross-cutting
carb-qtz bands/veinlets.

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage L .
R
Photo o P Pt © & Sample
) & NI

T R N R #
{ [ 1 : ! 1 ! 1

Hole ID: MH-06-87 [2/2]

Description

*No lapilli, no pillow selvages or
massive basalt flow.

ters

=

M

1 | L gr€EN {lOWer seds become a
! 120 blue-dk green), has It grey

beds, laminated very
fine-grained associated w/ blk
chl, hem, epi and chl beds,
some zones/heds locally

1130 =L - N - coarser and almost brecciated,
LT \ no grading evident.

interstitial

™l Dk grey; fine-grained, mieral-
ized (< 1 cm) cubic pyrite.

] Dik green and carb-qtz slightly
I 1 140 alb, well-foliated section,

| weakly magnetic.
| B e LY Med grey-green, slightly

1 blueish in areas, fine to coarse
| 1 grained, lamination visible w/

| 150 fine-grained epi-chl-and hem
. zones, disseminated clotted
pyrite. Stringers of chl, epi and

| I i f -Gty
420621 {tr) carb-qtz.

160 I ‘ sy Reddish-bwn, slightly purple to
dk bwn, (very broken-up)

1 Boundary fine-grained, lamination visible,

unknown some grey beds. No discernable

mag or visible mineralization.

1 170 Mag, when present is specular

' 420619 Associated w/ creamy green to

tan breccia in-fill, chert

disseminated throughout,

o —— . _chtirely chlorifized _

Volcaniclastic

180 seds .
. 1 «——— ] Dkgreen o lighter green

bedded sediments, med to
coarse-grained, occasional
brecciated horizons <2 cm in
190 width, stringers/veinlets of mm
scale carb-qtz and parallel w/
bedding. Occasional cross-cut-
ting creamy grn stringers,

. miner hematization of some
EOH: 1965 m (with my measur- beds. Tr cubic to disseminated

ments, no meter markers.) pyrite @ EOH where hem and

hrecciation occur, minor sere
throughout. No mag,

stringers & interbedded

200
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage , L . . .
Photo - - S ?g»\ & Qb\\\,’tg\\ﬁ @6’\%@'\0\?\‘0@ & Sample Hole 1D: MH-07-87 [1/1]
N P RN ™o & o
! QIJ ? ‘? ? ?Q 10\?\? ?‘:‘! ? | i | QI | ! DESCI‘lpthl}
Overburden
————H Med grey-green w/ horizons of
1 B ! dk grey, lime pistachio grn (epi)
ol 1 carb-qiz veinlets & fracture fill.
11 [ | Disseminated cubic pyrite (< &
11 - | 1 mm}, locally vesicular after 11
[ 1y m.
E
|
L] [}
1 1
1 ' «—— 4 Moderate foliation begins @ 17
' 1 1 m w/ fractures containing the
Vo , creamy fHime green epi in-fill. Tr
' disseminated mineralization.
1
1 1 '
|
1 . ! ' )
| 1 . ——H] Dk grey-green w/ occasional
: cross-cutting alb-carb-gtz
s
| | ; 1 \ Vein 36.16 m veins, Moderately foliated &
almost locks spotted w/
leucoxene, tr mineralization.
I 1
1
[
I v B '
! E H Well follated/schist with high
. | ¢ 1 1 E 1 N Almost fault mica breaking in sheets,
P 2 24 gouge 53.4- mineralized w/ fine dissemi-
v ' ' ‘g\ . 32 53.9m nated py.
v o 1
1 =
| = |
. a1 E
! © I
[ - «——1 Foliatton grades out to med-1t
! LI green, slightly brecciated pillow
f ' | 70.3m basalt w/ cooling selvages
! ' interbedded in-filled w/ hem, epi, carb-qtz.
1 1
1 boundar
1 Y
1 11 1
' 1 " 44— § Med to pale green,
l . coarse-grained, angular breccia
I 1 w/ clasts up to 4 cm, hem and
| 1 dk green in-fill. Minor to tr
[ I I 1 carb-gtz, fr mineralization.
1 I b | «—— Med green, minor pillow
| . 1 . selvages te orange-bwn lightly
| I R 1 . ; A Foliated boundary, no foliated w/ disseminated
- I . AR distinct change clotted py.
L '
1 I I 1 | , ! oo o o «—— ] Med grey w/ horfzons of dk
I I 1 %0%0%0% %0 %07 green, tan/green, and 1t green,
I ' , 100 ez e ee e med to coarse-graied,
I £ 1 . Cocono :DOQOC cross-cutting carb-qtz veins
' 1 e clasts w/ minor welding some
ECH: 1049 m of which maintain primary
shape w/ seds gaing around. Tr
110 o cubic pyrite, occasional epi,
hem, and carb-gtz fracture
in-fill.
CO3; carbonatt i: epidot . ENCYE . 7] .
Key: chl: EELEE: i :?Z] :]:larize Argillite Lapilli & Breccia m Gabbro
A: Total alteration serc: sericite  mag: magnetite s - .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage L .
’ B o9 N Hole 1D: MH-08-87 [1/1
Photo NS Vb%%ﬁ* %Qi\\\)@ﬂ\& ,@‘5’\@0@@\‘{ Sample [1/1]
o)
! QIJQ ?‘f’ '?Q;ZJQ 10%?\?@ ?‘:\ ? &I ” i j N | ()T | ! DESCI‘iptiOI}
o Overburden
. N E ”’%’ —— 1 Med to dl grey, med to coarse
%J- ( ; ‘ 3 grained in areas, locally
1 ' -~ * * amygdaloidal horizons w/ epi
! ' I S ? - to carb-gtz veinlets, Mineraliza-
1 ' tion is disseminated through-
! ' out, cubic <5 mm,
1
1 ' N !
. .
L]
1 ; . 1
|
I B '
1
! I ] ]
L
. I i 1 ! 1
1
I E [
1 I 1
- Coarse-grained, angular clasts
| i 1 w/ hem staining in-fil.
1 ! ;
[ ' '
1 I - Med to it grey-green, locally
J Pt - amygdaloidal, eccasionally
| mineralized, clotted < 1 cm.
;
1 ! t ! |
|
1 E N
H Med to dk grey, fine-grained,
limited cross-cutting carb-qtz
| ; veins.
o b, .
| I
' \ Same as above lithology.
| ; 1
| ; \
1
| ;
1
| P 1
" I
106 - EOH:99.7 m
110
Key: C03: carbonate  epl: epidote Argillite Lapilli Breccia m Gabbro

A: Total alteration serg: sericite

py: pyrite

chl: chlorite

alh: albite

qtz: quartz
mag: magnetite
hem: hematite

F- ] ash/rus Lapiti A/T S Flow

El Iron Formaticn
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage , L . . .
Photo o o s ?g.\c&\ Q&\\?@\& @6}’5{{\0*?\‘0{0\4-{ Sample Hole 1D: MH-09-87 [1/1]
OO SN O BB ISRV A S & o
# CFE PR TEF P v ® © # Description
| S SN S N N N N A | | i { | | |
v Overburden
2
[ ] ' ol -] Light to moderately foliated dk
oo ¥ =g green to It tan/bwn, cross-cut
L : , ' 10 by veinlets of carb-qtz.
! n
1 '
1
1
1
' ' 20
L
1
' Similar to other histeric holes in
] 1 lithology.
p [ .
T - 30
pel
! I i ';E ' H Med grey-green, locally
. 4 amygdaloidal w/ vesicules
[ | ' & [ having hoth bik chiand
I I EE 1 40 H carb-qiz in-fill, Occasionally dk
LI | i EE grey, moderately magnetic.
=
! n
[] I t
' v 50
R
1
1 I '
1
1 I .
. " ! v 60
'
o
1 1
1 . i > N . H Starting @ 72.25 m moderate
! b s - : foliation w/ bands of
1| AR Ve oy Wit Wgy Wigy Wogs Wi 4 | tostrongo
I ! WQ&%‘&“\’ SV, carb-gtz, orangeish-bwn and
' LI 1 %"""‘V
. I ] I 1 ~ S A A e S creamy tan Iayers, minor chl
! P 1 1 YL et sa ey (arb-qtz and epl, moderate to strong
' Cl [ | I 1 P R A A 2 I magnatism.
1 e T i
' 80 Yelzialadalal < § Coarse-grained, almost
EQH:81.4m porphyritic dyke, sharp
boundaries marked by gtz
veins. Seme carb-gtz-serc
o0 color/wash, Little to no
mineralization.
100
110 A

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage L .
. S . 10-
Photo | === S & & Qb\\\)qﬂ\\& & <4\0‘?\,0@ & Sample Hole ID: MH-10-87 [1/1]
N P RN ™o & o
# CEFFREEF Py © # Description
| S N S T N T N N | | i { | | |
v Overburden
o I P L Lk H Dk grey-green w/ areas of dk
- 1 %’ green, fine-grained, moderately
o ! foliated w/ intervals being
| P ' brecciated.
! @ 5-6.5 m layers of cubic
| "y 1 pyrite, disseminated pyrite
! ' elsewhere, occasionally
| ' cross-cut by carb-gtz veins.
1
1
1
' I el § Lt to med green w/ serc
. * I | orange-tan intervals, cccasional
. I | I 4-5 em veins of alb-carb-qtz, tr
\ [ | mineralization.
e
' £ '
| ¥ *
. 14 Lt grey tinged green, med to
| high occurance of carb-qtz
‘ v stringers, areas of foliation
| [ ctherwise consistent lithelogy.
| k o Miner hyaloclastite.
L '
| E 1
1 I P ! _ Gradational
I ! [l ] boundary
1 Pt
| ' «—— ) Lt grey to green, locally
1 PR ; amygdaloidal, pillow margins
I, ' \ w/ jasper, epi that is cross-cut
I I« " | ' by carb-qtz veins.
|
I [ . 1 | '
I .
] ! ' R S— | Purpie to red, weakly laminated
| I L ] | [ | e e e e P S ] w/ cherty sections, fI pyrite,
| I | P I 1 R A strongly magnetic.
T b A A mn e A e e o
| EE 0 e e e v e e e e
! I, I | \ I Sy g g sy sy Woae et «4——— Moderate to high foliation,
I ' ] 1 | Q0 |~ e e e e e e e grey-green brownish/orange,
* - ' eSS e sericite bands, pink tinged
EOH: 914 m carb-qiz bands w/ intermittent
hem sections, serc grades out
to green-grey lightly foliated.
100 -
110

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli & Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage , L . .
Photo & & Q&‘@a\ & @@’b{{\o‘y\v@ & Sample
e QAT T g T #

Hole ID: MH-11-87 [1/3]

Description

Overburden

A

] First ~11 mare med grey to
green w/ cherty-jasper
horizons and occasional

420604 pink/orange carb-qtz veins,

green epi associated w/ chert,

420603 | blkchiis variable

Toward IF and sections are

locally amygdaloidal w/

carb-qz filled vesicules and

higher oecurance of cherty
horizons.

Meters

10

- —— —
-
™ —————

20 4555

420602

420597

‘Sharp «€—H Dk prey to maraocn to bright
boundary red, mineralized (clotted and
.. disseminated) highly magnetic,
420600 interbedded w/ extensive qtz
420599

veins,
* see detailed log

] Med green to med srange-bwn
420601 | sercaltered (grades out to med
green}, well-foliated with zones
420598 1 of gk grey that are moderately
magnetic, tr disseminated py,
cross-cut by .5-3 cm white
carb-gtz veins.

Med to It grey w/ areas that are
creamy It green washed, weakly
foliated, primary vesicules
preserved {5-6 mm) recrystalli-
zation to carb-qtz, laminated
mod foliated fine-grained disseminated

<] w/ mineraliza- pyrite, 1 m carb-gtz vein @ 106
=] tion m, minar cross-cutting carb-qtz
- veins to veinlets w/ tinge of atb
elsewhere in section.

light thrqughout,section,

o= vein

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage , W ’
Photo |~ :’; Fe S e ¢ Sample | HoleD: MA-11:7 (273
ey & 2 & %
NI O RN g >
# ST FRESFEH A & Description
| S SN S N N N N A | | . "',; . _j_ | S |
Pt £t LI : Consistent w/ notes on previ-
' £ 1 3 ous page.
1 - 1 1 B
' =
1, o 1
A 1 1120 4
b ! - DT ST el Y 123.8 m Gradual
vl 1 T TN LS L T7 ] boundary
- ' 1 A I R A i
. " MoFe b Fe o Pe b Fe | de—————+] Med to dk grey, coarse-grained,
! I A S LA T e AT oA S LA qap21 m Sharp | bwn-orange leucoxene spotted
! _ boundary dyke, cross-cut by same erange
. " statned carb-qtz veins (mm - 3
e ! cm scale).

st Med to dk grey w/ blue-green

wash, locally amygdaloidal,
regularly cut by carb-qtz
EOH: 141.7 m veinlets, miner breccia w/
angular clasts @ 136 m. Minor
ethedral cubic pyrite (< 1 cm)
150 appear to have some associa-
tion w/ veinlets.

160

170

180

190

200
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

& Hole ID: MH-11-87 [3/3
Photo Assemblage \&Q A@‘@ @':“Q’b & & Sample 33.35-37.25 (1F [3/ 3)
o G - & Fa s <5 e 33.35-37. measure
H# (_,Q é}{\%@i r§Q®Q\ &\) @%%Q’%‘:\ ™ Q&o 0@\,;5‘ Q‘% & g #
R T T T 1 ; 1 | l Description
Vo = ]
L] D
LI | . ' 20 — Tl
T . ' | I \ Feliated
1
b 40 «— Maroon to red chert nodule /sec-
. | tion, fractures filled w/ carb-qtz,
v ] . some stringers of fine pyrite, no
v . 1 50 - magnetism,
0 1 I (] I
R | ' ' = Foliated
] [ I L] ] LI T
L] [] . L]
= Laminated pyrite w/in foliation,
P 1004 I Py /
' 1 ~ 1 Has magnetite vein w/ clotted
I 1 pyrite along edges, Ever faintly
: ¥ 140 - pink tinged vein, minor dk grey
! £ inclusions.
1 I \ ' | | Pinkish-red silicifed chert, tr
' I . asseciated clotted pyrite.
' I \ 180 4 = Foliated, serc colored, no
Y I \ mineralization.
' L]
L P i
0 I .
H 220 o
: I l f == Foliated section, iower
. | I boundary sharp w/ pyrite.
v | . Ny I Small {3 cin) laminated pyrite
' _ w/in maroon to red cherty jasper
o ) | T horizon, dk grey inclusions are
. " [ * 36.06-36.4 magnetite rich.
— Prominent qtz vein w/ inclu-
I | sions/interbedded chl, epi,
200 4 orange-alb at edges, no magne-
-1 1! ¥ tism w/in vein. Pyrite interstitial
I l w/ one of the inclusions @ 36.09
1 ' m. Followed by 16 cm of clotted (<
1 . 3 mm) cubic pyrite intermittent
| Py
I : , 3407 1 \ w/ dk magnetite.
1
I : . | Clotted pyrite almost graded away
1 from thick gtz vein, goes into
I ' 1 \ laminated pyrite w/ layers of
380 . lighter grey specular hem.
Brecciated zone, some < 1 cm red
- jasper clasts, some clotted pyrite,
bwnish-cream grn.
420
w Next, foliated high serc unit.
460 -
Kev- CO3;: carbonate  epi: epidote
b chl: chiorite qtz: quartz
A: Total alteration serc: sericite  mag: magnetite
py: pyrite ath: albite hem: hematite
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Photo

Assemblage

< .,
FP R @%%@%ﬁ
i {

%“"(&
RPN

£
RANF X?‘\& <&

RN
61\ 44\0

&

Hole ID: MH-12-87 [1/1]

\30&0 & Sample
@& #

Description

| i {
Overburden

b
Fiet
0.

=

420596

]

100 ~

110 +

EOH:90.2m

H Lt grey-green w/ cross-cutting
creamy tan to white veinlets
and stringers. Around 15 m
there is a pink tinted carb-gtz
vein (1-2 em} w/ tan creamy
edges thatare 1-1.5 cm, locally
amygdaloidal w/ carb-gtz,
faintly foliated, some pillow
selvage in-fill of blk and dk
green. Trace cubic pyrite w/
oxidized rims beginning @ 19
m, epi-chl reduces by here.

Sericite and epi Increase @ 27 m,
foliation begins.

- 35.3-36 m within the lightly
foliated section there are
horizons of disseminated fine-
grained pyrite following blk chl
and carb-qtz stringers. Repeats
at42-43 m.

-l Med grey leucoxene spotted
dyke.

1 Med grey, light to moderately
foliated orange-tan sericite
coloring increases @ 60 m.
Amygdaloidal fvesicules getup
to 6 mm.

H Moderate to well-foliated
stained creamy tan to
crange-brown. Tr clotted
mineralized.

H Brecciated 84.6-86 m, angular
clasts < 3 em with hem and
carb-gtz in-fill. No additional
mineralization,

Key:

A: Total alteration serg:

py: pyrite

CO3;
chl:

carhonate
chlorite
sericite
albite

epi:
qtz:
mag:
hem:

epidote
quartz
magnetite

ath: hematite

Argillite

Lapilli
F- ] ash/rus Lapiti A/T S Flow

o
Breccia

m Gabbro
El Iron Formaticn
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage , W ’
bhoto g Fe & ég\& ot g sample | Mole1D: MH-13-87 [1/2]
Lo & o S Y o2 30
S S K o & o
# CEFFREEF Py © # Description
| S N S T N T N N | | i { | | |
{0
ok 1 ] Grey/blue and picks up a green
l LI * ' tint @ 20 m. No associated
mineralization, locally amygda-
E 1 N . .
loidal, fine-grained, cross-cut
¢ b by mm scale hem-epi-chl,
] massive, no pillow selvages or
£ hyaloclastite.
[3
] I H Med grey/green faintly
1 ] blue-green, fine-grained, locally
1 P! <1 mm, blk-chl amygdaloidal,
I . epi-chl-carb interpillow and
. ! minor hvaloclastite preserved
I . mineralization in pillow
| ' . selvages.
;
| ' .
1 ;
| '
] I ; .
1 .
' I
(. )
R A 4
1
| f b No verticle change other than
' P chl amygdaloidal being
' . . replaced by carb-qtz from
[ 60-70 m.
| 1 1
1 E ' 1
' 1 i [ Brecciated
| "
I | ' ' /
1 ; =, 704 Gradual foliation,
' i I ' some metamorphic
1 I I P textures
f l 1 | . ?ﬁ’y&f’,\s—?—vig'?’-f’: 10 cm qtz vein
I 1 ¥ ' I 1 80 TP ate™ el e ™ 2 ™ rnnmnennnt] Medl/ dk forest green to It grey,
' | I o~ o o meo o well-foliated, oxidized
I ! ' I T el T yellow-green-bwn, weak to
Lals, P-A e 8
| o ! . 1] T moderately hematized, fine-
I ST N E grained (almost laminated})
[ v | . | W o smme e, o0 = pyrite parallel w/ foliation.
| I A Y = Carbonate dense horizons
[ | I A S B intercalated w/ foliation.
| ! it it B~ Carb-qtz veins increase (up to 3
1 f | 1 s o= __o~= o = cm scale) @ 104 m vein witha
I - &
I I 1100 e oo e 3T F faint pink colorn
| ! ' 1 e e e o e 5
' e _o~= o~ o~ mm scalecress-cutting
| 1 I 1 R R . . )
| I ' 1 moB e T bright pink vein
1 ' At A
I o Gan@ ez © ]
| o oy T R
! ' Wi Fe-pGe-ar-
L 1 1, b ST
b2t © i Rt
I I ! ' Lo 87 5 55

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli & Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Photo

Assemblage

?‘%‘t\

RN

Q&\ V’§§ @"Ofbﬁ\o\?\
S
oo @

&

Hole ID: MH-13-87 [2/2]

\30&0 & Sample
> #

Description

— o — o — — — o o m— — —

137.8-139 m

foliated to
bedded seds

<—

4*

qtz-alb veins

200

EOH: 193.0 m (with
gouged sections and no
meter markers)

B —

iz veins

L] Green to blue/grey, occasional
dk grey/green bands, cross-cut
by carb-gtz, intermittently
moderate to highly foliated,
occasional horizons of hyale-
clastite. Tr cubic 3-4 mm pyrite.
By 135 m there are chert/jas-
per beds, no ragnetite,

¥ Med forest green to blue-grey
fine-grained, moderately
foliated, sheared (137-138 m),
high jasper/chert in this zone.
Horizens of carb-qtz, occasion-
al red chert-hem, epi, and
possible serc. Tt to minor
minetralization localized w/in
beds.,

] Red to purple/maroon,
moderately laminated IE no
mineralization w/ sharp
boundaries.

] Med to it green, fine-grained,
preserved well-defined pillow
selvages, hyaloclastite, inter
pillow material creamy epi, blk
chl, green chi, carb, It tan-bwn
{serc), miner bwn hematite
oxidiation, no red jasper/chert
inclusions, locally amygdalei-
dal.

Brecciated @ 186 m almost to
fault gouge. Fault/fractures in
core dk bwn, hem with associ-
ated clotted 2 cm pyrite @
182.4 m. Mineralization also
assocciated w/ a few blk chi
beds/stringers.
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage L .
. . \Y\

Photo Fa B L @,b 2§ & Sample
Q\\Q @Q\o‘?@fb%e’&':‘! ™ ?‘&:}% .\)’Z;Q hY ?‘\ ‘b’”@ "‘4(}5}0 I

1 [ L ; 1 L 1 L

Hole 1D: MH-14-88 [1/1]

Description

Overhurdern to 2.44 m

-l Med green to grey, lightly
foliated, occasional jasper
nodules (@ 9.8-10 and
15.11-15.23 m). Little to no
magnetism associated, tr
mineralization. Foliation has
Gradational some plag crystals (no
boundary welding), minor alb and serc.
Qccasional beds parallel w/
foliation that have carb-gtz and
jasper.

‘_.................._l Med green w/ lt green areas,

foliation drops out, locally
vesicular w/ some pillow
selvages, veins w/ pink ath and

| | 40 + b dagsd  E 43 m slightly tan opaque filling, disseminat-
4 brecciated & fault ed pyrite
gouge kerval :

e ovEnes

along fractures

m omomom om oM omom omomomomom -

(...................._l Remaining pieces have jasper,

hematite, and are strongly
magnetic.

T L AT LA T AT LA
LA LA LA T LA

< A R MY :
' & ST ST Y W 5| €—————3] Medtoltgrey w/ green tinge,
60 < L a <A< A< o4 2-3 mm porphyritic giving ita
1 . LA A LA A LA LA 17 em arbegee white/creamy spotted appear-

£

vein ance, clotted disseminated
mineralization. Serc in some
veins.

SRR
<

F
-
=
A
-
>
A
oV
>
A
Y

A

70 ~
]

A

- m om om
o

R
7
[ N
AT AT

LA LA T A A T LA
RSN I ST

£

i 78.62-80.7 m
50 LA S L A A A 47_' Dk green/grey, fine-grained, tr

' NG N NS N ™ pyrite, limited cross-cutting
features, sharp boundaries.

7
W
=
v A
.
v A

very few velnlets

ol o s o *.mmm,.l Lt green w/ pistachio (epi}
1 o - o \%’ PGy heavy areas, amygdaloidal, tr

P PGPS disseminated clotted py, miner
EQH:92.35m to ncl> cross-cutting veins or
veinlets.

100 ~

110 +

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage L .
’ B o9 N Hole 1D: MH-15-881{1/1
Photo P o & o &g %Ql\\\;ﬂ ?‘\& @6»\ o8 @ao & Sample {1/1]
& 25 ~ &
! QIJ ??e' "} ?Q 10%@\? 'le“! ? &I i { ¥ | QI | ! DESCI‘iptiOI}
Overburdento 1.83 m .
LI ' .o % s A—H Med to dkgrey, fine to
" . ' . %&[&;TE"S{“K‘S?I&T”” & coarse-grained, light to
v .. P Py it it i moderately foliated, dissemi-
. ' . ' nated clotted pyrite, hematite
' ] oo along fracture planes (minor),
1 ¥ ' minor veinlets, occasional
f . stringers/horizons parallel
. . with foliation of epi.
1
] 1 ! f A Multiple 2-4 cm
N L ' . pink carb-gqtv veins
. -
E . .
. 1
1 I 1 Brecciated
1 P houndary
1 1 *..__.__........_...,I Lt to med green w/ purple-red
. ! F, I inclusions, amygdaloidal w/
! f creamy in-fill, cccasional
1 1 LI 1 brecciated horizons (not
I k hyaloclastite}.
1 L ! * Jasper horizons are highly
! ¥ 1 magnetic.
| P
1 E 1 (...._.._.._..._l Dk bwn/red intercalated w/ dk
- f 1 green, minor lamination,
- Lo maghetic, localized
N ' " | Sharp conkact jasper-cherty breecia, two
1 ) . - @6037m zones of clotted mineralization
1 Dyke from (no laminated pyrite].
T E 1 60.37 - 60.93 m
1
I ' .
433 ' : >| Med grey, fine-grained, cubic
'g"l E . f euhedral (< 4 mm) pyrite along
4 ! houndaries. Dyke/intrusion.
s ‘ I
I ¥ - 80.85-81.32m ™ Ltgrey w/ hints of very It
. . green, fine-grained, locally
! . ' o N N amygdaloidal, disseminated
1 o ; clotted pyrite. Zones of jasper
- ! ””’”" - pink/purple angular bits {(not
E .
- . . hyaloclastite}.
EOH:92.35m
100 ~
110 o
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage . W A ) ‘ .
Photo | ——— e Fo S @@@Q\O\% ¢ Sample | Mole1D: MH-16-88 [1/1]
: 3
# & &e@‘e\?"@@o‘?’@%@@v R e o # Description
1 [

Overhurderto 1.83 m
T T

. I 1 o s s = =T 4—-—-—-—-—-—-—-—-——|Medtodkgreyw/zoneof
I fomt oA LA T A A orange-tan-bwn coloring, fine
' 1 1 [ I R S A A ; : ;
1 I = NS P T, n = to medium-grained, light to
' M | i L N A ’ ; .
1 I ’\< 7« ‘\< < J\< €3 ‘“( T moderately foliated, dissemi-
b £ 1 W0 Seon T Ao nTea nated clotted pyrite.
' ' 1 1 PR AN SN P PR ] ) ’ )
11 I ' [ ™ T R T {—-I Light pink carb-gtz veins (< 3
) . 1 S R i cm in width).
I ! Tl S tie R e Nl ¥
. 1 I 1 PR R AN R N RN I
N T ONSy O ME
' I 20 ST e T ST ) )
. s oA A< L AL a * Throughtout this section there
] are no substantial veins besides
'
| the sericite zone. Veinlets are
! . ! minimal.
' [l
'y .
' 1
1
. ' et Foliation
v I £ grades oyt
E o
1 E, <—— Med grey to |t green,
2 F = fine-grained, lightly foliated in
g ! i b areas, amygdaloidal w/ vesicles
= .
= 1 E = filled w/ creamy tan to green
'
T | ¥ z {serc-epi) stringers. Occasional
g E EN cross-cutting carb-qtz stringers
i- 1 I 2 and veinlets. Intermittently
& 1 ] % occurring jasper/cherty hits in
= E N brecciated margins w/ angular
£
gt ] ] clasts (<2 cm in size).
1 ! R Brecciated
N I = 63-642m
1
I
EOH: 67.36 m
70 H
80
90
100 ~
110 o

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation
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Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage , L . . .
Photo o < S & Qb\\\)qﬂ\\& @@’b{{\o‘y\v@ & Sample Hole 1D: Mi-17-88 [1/1]
PP S G 7 STV RV S —
# CFE PR TEF P v ® © # Description
| S SN S N N N N A | | i { | | |
o) Overburden to 3.05m
1]
: ! e <—-| Lt grey to orange-tan,
! : %"7 oy O, 2, &, A coarse-grained, moderately
L ' U SR A g foliated, breccia w/ .5 cm clasts
1 10 -2 ] ] in a few areas near TOH.
I 1 Gradational beundary to rest of
I S T T NET T I T T the blue-green lithelogy.
] 1
! |
I 1 I ' 1 -l Med green to creamy It green,
1 amygdaloidal and hyaloclastic,
| | P . 1 clots of anhedral pyrite
1 . i . disseminated, lightly foliated.
Iy P
1
I ; ! !
1
| I [ |
=] 1
. g I v
£ t
. él 1
<1 B
g ] 1
"
%I . § 1
=
=] N n
e
.= !
@
>
w

-l Med green/grey, moderately
foliated (minor mineralization
w/ lenses/boudinage of
creamy-tan plagioclase),

Overall: Med grey/green basalt
flow w/ areas of light to high
feliation, fine to medi-
um-grained, locally amygdaloidal
w/ carb-qtz creamy white-tan
filled vesicles. Glassy matrix with
epi-blk chl and carb-gtz in
hyaloclastite. Minimal cross-cut-
ting veinlets and frequent 2 cm
carb-qtz veins. No associated
mineralization w/ these veins.

Core is broken-up and filled w/

EOH:111.86m dirt.

N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro
A: Total alteration serc: sericite  mag: magnetite — . .
py: pyrite alb: albite hem: hematite E Ash/Tuff Lapili A/T @ Flow Q Iron Formation

202



Appendix A.III (continued) Graphic logs from the 1987/88 drill program

Assemblage
Photo S & & & Q@ « Sample | Hole1D: MH-18-88 [1/1]
# 50 8 ey V&K ?’Q \ YT
TETYESIYPY [ L, v, ¢ Description
- [ 4 Ovefburdenths 6Tmi A~
ﬁ . g‘\ A SRV {—-—-—-—-—-—-—-—-—-———I Med grey w/ small areas of It
= ' F N T N RN B A tinted green, fine to medi-
e . = . Ly 7= I~ e e i . ) .
z . b= S e um-grained, lightly foliated,
z . EN % = R T UL Y clotts of mineraliztion along
- - - T - X N N B R foliated planes, Cross-cutting
=, E T = T T < N § i
5 . 5 2 - < = < carb-g1z veinlets, hematite
= Z L L A LA LA ] )
o B B L Y along fracture planes. Consis-
i | = £, T A tent throughout section except
1 a0 X e T ” .
I+ - = = = zone of follation described
b & 204 &~ A LA A 4 bel
. e AT AT b A T LA elow.
", @ o P ~
g E E_ L] | }<\i ~ ><\I 2<\i ~
'L, /'S AT LA T L AT Y
5 Z a7 LA T LA T LA
L= P | ~ o NS ~
ﬁ Tor o ] t——”n ] 3¢ —‘;;"bm&“;;“&“i.;&ﬁ&”. Strongly foliated
' £ v 1 SR (o R R A R ] sl -l Olive green, med green, to faint
T ' [ H SN N ’ !
= o B N N e purpie. A few areas that look
e ' 5, e e . red/green alternating bands.
2 2, [ e I AT 337-345m
e B e T e i i e M- ! ! '
. ' % 0 N {—-' Bright red jasper appearing as
1@, ! g T -
,% :“';i;“&“‘f —-«-& ;,-ir“-s- 30 cm fasper lens nodules and as angular<1 em
! . I~ e S T S clasts w/in brecciated zones.
. 1 1 . ;—Aﬂ-&.—*ww-b.& “Jb-:: Magnetic, mineralization
1 I . L= .\Q.VR.&. e R g‘ associated w/ lowest boundary
1 50 i 4 ke A i At 30 cm lens
[ 1 . AT i T g Wiy gl S ) -
t . " AR MBI I I A *|asper nodules appear in -3
v E ' L Tt T T T cm wide veins in rest of section.
L F P! 1. s e P I AT
. bt ot} © 50.6 m shurp
1 - | 1 60 : - S S Dgundary .' Creamy pistachic to olive
LI 1 F = i green, lightly foliated, occasion-
EOH:63.4m al light red jasper-alb nodules.
70 H
80
90
100 ~
110 o
N CO3; carbonate  epi: epidote . ENCRE . = .
Key: chl: chlorite qtz: quartz — Argillive Lapitli Breccia D Gabbro

A: Total alteration serg:

py: pyrite

sericite
albite

mag: magnetite

ath: hem: hematite

F- ] ash/rus Lapiti A/T S Flow

El Iron Formaticn
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Appendix B: List of samples and methods used for rocks from the Goldenville Horizon

and related stratigraphy
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Appendix B Sample overview

Sample #  Hole ID Depth From  Depth To  Whole Rock Polished SEM
(meter) Geochemistry  Thin Section  analysis
348001 GV-16-10 1.2 1.4 X
348002 GV-16-10 9 9.2
348003 GV-16-10 30.72 30.87
348004 GV-16-10 46.2 46.4
348005 GV-16-10 53.62 53.8 X
348006 GV-16-10 71.73 71.87 X
348007 GV-16-10 76.36 76.76 X
348008 GV-16-10 77.1 77.26 X
348009 GV-16-10 79
348010 GV-16-10 79.5 X
348011 GV-16-10 80
348012 GV-16-10 80.2 80.36 X
348013 GV-16-10 80.58 80.74 X
348014 GV-16-10 85.5 85.66 X
348015 GV-16-11 28.22 28.36
348016 GV-16-11 50.2 50.37
348017 GV-16-11 53.9 54.1 X
348018 GV-16-11 55.7
348019 GV-16-11 56.9 X
348020 GV-16-11 58.45 58.61 X
348021 GV-16-11 61.07 61.23 X
348022 GV-16-11 63.65 63.8 X
348023 GV-16-11 69.25 69.43
348024 GV-16-11 90.23 90.44
348025 GV-16-11 102.44 102.64
348026 GV-16-11 113 113.22
348027 GV-16-11 134.17 134.32
348028 GV-16-09 6.53 6.77 X
348029 GV-16-09 11.5
348030 GV-16-09 11.3 X
348031 GV-16-09 14.7 X
348032 GV-16-09 15 X
348033 GV-16-09 15.67 15.82 X
348034 GV-16-09 15.5
348035 GV-16-09 19.5 19.68 X
348036 GV-16-09 22.18 22.32 X
348037 GV-16-09 24.3 24.44 X
348038 GV-16-09 25.84 26 X X
348039 GV-16-09 35.55 35.8 X
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Appendix B (continued) Sample overview

Depth From  Depth To

Whole Rock

Polished SEM

Sample#  Hole ID (meter) Geochemistry  Thin Section  analysis
348040  GV-16-09 43.58 43.74
348041  GV-16-09 6l 61.2 X X
348042  GV-16-09 717.3 77.46 X
348043  GV-16-09 89.5 89.7 X
348044  GV-16-09 95 95.22
348045  GV-16-09 116.9 117.07 X
348046  GV-16-09 73.75 73.92 X
348047  GV-16-09 83.3 83.47 X X
348048 GV-16-13(a) 48.45 48.6 X
348049 GV-16-13(a) 78.35 78.55
348050 GV-16-13(a) 108.77 108.9
348051  GV-16-05 4 4.18 X
348052  GV-16-05 16.15 16.36
348053  GV-16-05 28.74 29 X
348054  GV-16-05 41.2 41.38 X
348055  GV-16-05 64.06 64.26 X
348056  GV-16-05 63.6 63.85 X
348057  GV-16-05 65.8 X X
348058  GV-16-05 67.1 67.3 X
348059  GV-16-05 68 68.16 X X
348060  GV-16-05 70.58 70.72 X
348061  GV-16-05 76.2 76.36 X
348062  GV-16-05 80.77 80.93 X
348063  GV-16-05 85.8 86 X
348064  GV-16-05 94.11 94.3 X
348065  GV-16-05 101.86 102 X
348066  GV-16-05 111.22 111.4 X
348067  GV-16-05 118.86 119
348068  GV-16-05 132.75 132.9 X X
348069  GV-16-05 141.1 141.25
348070  GV-16-05 146.78 146.95 X X X
348071  GV-16-05 156.5 156.7 X
348072  GV-16-05 162.6 162.78 X X
348073  GV-16-05 167.4 167.53 X X
348074  GV-16-05 171.7 171.9
348075  GV-16-05 174.17 174.35 X
348076  GV-16-05 189.08 189.24
348077  GV-16-05 200.4 200.53 X
348078  GV-16-12 5.8 5.95 X
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Appendix B (continued) Sample overview

Sample #  Hole ID Depth From  Depth To  Whole Rock Polished SEM
(meter) Geochemistry ~ Thin Section  analysis
348079  GV-16-12 18.38 18.55 X X
348080  GV-16-12 22 22.15 X X
348081  GV-16-12 29.96 30.13 X
348082  GV-16-12 35.8 35.93 X
348083  GV-16-12 393 39.44 X
348084  GV-16-12 40.4
348085  GV-16-12 44.11 44.28 X
348086  GV-16-12 46.9 47 X
348087  GV-16-12 45
348088  GV-16-12 45.5 X X
348089  GV-16-12 46
348090  GV-16-12 49.15 49.3 X
348091  GV-16-12 63.18 63.33 X X
348092  GV-16-12 66.02 66.23 X
348093  GV-16-12 71.6 71.82 X
348094  GV-16-12 83.5 83.64 X
348095  GV-16-12 89 89.15 X
348096  GV-16-12 93.1 93.28 X X
348097  GV-16-12 102.86 103 X
348098  GV-16-12 110 110.15
348099  GV-16-12 118.96 119.1 X X
348100 GV-16-13(a) 10 10.2 X X
348901  GV-16-01 109.5 109.64 X
348902  GV-16-01 118.7 118.81 X X X
348903  GV-16-01 117.08 117.13
348904  GV-16-01 121.4 121.51 X
348905  GV-16-01 124.7 124.84 X
348906  GV-16-01 132.4 132.55 X
348907  GV-16-01 155.6 155.73 X
348908  GV-16-01 144.5 144.64 X
348909  GV-16-01 167.5 167.63 X
348910  GV-16-01 181.5 181.65 X
348911 GV-16-04 9.6 9.73 X
348912  GV-16-04 17.32 17.47 X
348913  GV-16-04 30 30.15 X
348914  GV-16-04 46.44 46.64
348915  GV-16-04 53.36 53.56 X
348916  GV-16-04 59.9 60.1 X X
348917  GV-16-04 65 65.2 X

207




Appendix B (continued) Sample overview

Sample #  Hole ID Depth From  Depth To  Whole Rock Polished SEM
(meter) Geochemistry ~ Thin Section  analysis
348918  GV-16-04 79.6 79.76 X X
348919  GV-16-04 91.26 91.43
348920  GV-16-04 101.61 101.76 X X
348921 GV-16-04 123.76 123.91 X X
348922  GV-16-04 130.5 130.65 X
348923  GV-16-04 107.96 108.1 X
348924  GV-16-04 110.35 110.47 X
348925  GV-16-04 110.5 X X
348926  GV-16-04 111.4
348927  GV-16-04 115.4
348928  GV-16-04 114.2 114.32 X
348929  GV-16-05 116.4 116.53 X X
348930  GV-16-06 119.9 120.03 X X X
348931 GV-16-04 115.7 X
348942 Hand sample from historic waste pile X X
348951 GV-16-07 21.19 21.34
348952  GV-16-07 44
348953  GV-16-07 44 44.12 X
348954  GV-16-07 52 52.22
348955  GV-16-08 14.5 14.63 X
348956  GV-16-08 19 X
348957  GV-16-08 19.06 19.19 X
348958  GV-16-08 20.9 21.06 X
348959  GV-16-08 24.8 24.93 X
348960  GV-16-08 26.6 26.74 X
348961 GV-16-08 29.5 29.61 X
348963  GV-16-03 18.7 18.9
348964  GV-16-03 29.9 30.15 X
348965  GV-16-03 62 62.17 X
348966  GV-16-03 33 X
348967  GV-16-03 352 35.35 X
348968  GV-16-03 355
348969  GV-16-03 36.3 X X
348970  GV-16-03 38.54 38.65 X
348971 GV-16-03 42.81 42.96 X
348972  GV-16-06 38.84 39 X
348973  GV-16-06 95 95.22
348974  GV-16-06 103.34 103.53
348975  GV-16-06 108.48 108.62
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Appendix B (continued) Sample overview

Sample #  Hole ID Depth From  Depth To  Whole Rock Polished SEM
(meter) Geochemistry ~ Thin Section  analysis
348976  GV-16-06 135.07 135.22
348977  GV-16-06 155.58 155.74 X
348978  GV-16-06 196.45 196.62
348979  GV-16-02 18.25 18.43
348980  GV-16-02 64
348981  GV-16-02 61.15 61.28 X X
348983  GV-16-02 117.5 117.64 X
348984  GV-16-02 124 124.14 X
348985  GV-16-02 128.3 128.46 X
348986  GV-16-02 155 155.18
348987  GV-16-01 8 8.12 X
348988  GV-16-01 21.28 21.48 X X
348989  GV-16-01 38 38.2 X X
348990  GV-16-01 43.43 43.58 X
348991  GV-16-01 54.55 54.7 X
348992  GV-16-01 06.44 66.6 X
348993  GV-16-01 73.14 X
348994  GV-16-01 71.64 71.75 X
348995  GV-16-01 69.6 X
348996  GV-16-01 69.7 X
348997  GV-16-01 77.5 77.64 X
348998  GV-16-01
348999  GV-16-01 88 88.13 X
349000  GV-16-01 97 97.14 X
420623 Hand sample: UTM 568627E 5538643N X

420622
420621
420620
420619
420618
420617
420616
420615
420614
420613
420612
420611
420610
420609

Hand sample: UTM 568305E 5538557N

MH-06-87
MH-06-87
MH-06-87
MH-13-87
MH-13-87
MH-13-87
MH-13-87
MH-13-87
MH-13-87
MH-05-87
MH-05-87
MH-05-87
MH-05-87

159.8 160
108.8 109.1
171.3 171.5
157.8 158
92 92.2
87 87.5
127.6 127.8
142.5 142.7
152.65 152.95
86.8 87
100 100.3
71.5 77.8
88.8 89
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Appendix B (continued) Sample overview

Sample #  Hole ID Depth From  Depth To  Whole Rock Polished SEM
(meter) Geochemistry  Thin Section  analysis
420608  MH-05-87 73.5 73.9
420607  MH-05-87 114.1 114.24
420606  MH-02-87 443 44.5
420605  MH-02-87 84.3 84.5
420604  MH-11-87 11.18 11.38
420603  MH-11-87 14.28 14.47
420602  MH-11-87 22.12 22.27
420601  MH-11-87 51.71 51.89
420600  MH-11-87 40.44 40.61 X
420599  MH-11-87 47.1 47.27
420598  MH-11-87 55.44 55.6
420597  MH-11-87 33.67 33.85
420596  MH-12-87 43.4 43.5
420595  MH-10-87 79.4 79.67
420592  GV-16-03 45.95 46.1
420591  GV-16-08 31.2 31.57 X
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Appendix C: Petrography of rocks from the Goldenville Horizon and related stratigraphy
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Appendix C.I Scans of petrographic thin sections

Sample: 348988
DDH: GV-16-01
Depth: 22 m

Sample: 348995
DDH: GV-16-01
Depth: 69.60 m

Sample: 348993
DDH: GV-16-01
Depth: 73.14 m

Sample: 348989
DDH: GV-16-01
Depth: 38.10 m

Sample: 348996
DDH: GV-16-01
Depth: 69.70 m

Sample: 348902
DDH: GV-16-01
Depth: 118.7 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 348981 Sample: 348966
DDH: GV-16-02 DDH: GV-16-03
Depth: 61.5m Depth: 33 m

Sample: 348969 Sample: 348916
DDH: GV-16-03 DDH: GV-16-04

Depth: 36.3 m Depth: 59.9 m

Sample: 348918 Sample: 348920
DDH: GV-16-04 DDH: GV-16-04
Depth: 79.7 m Depth: 101.61 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 348925 Sample: 348931
DDH: GV-16-04 DDH: GV-16-04
Depth: 110.5 m Depth: 115.7 m

Sample: 348929 Sample: 348930
DDH: GV-16-04 DDH: GV-16-04
Depth: 116.4 m Depth: 1199 m

Sample: 348921
DDH: GV-16-04
Depth: 123.76 m

Sample: 348057
DDH: GV-16-05
Depth: 65.8 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 348059 Sample: 348068
DDH: GV-16-05 DDH: GV-16-05
Depth: 68 m Depth: 132.75 m

Sample: 348070 Sample: 348072
DDH: GV-16-05 DDH: GV-16-05
Depth: 146.78 m Depth: 162.6 m
.-—
Sample: 348073 Sample: 348956
DDH: GV-16-05 DDH: GV-16-08

Depth: 167.4 m Depth: 19 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 420591
DDH: GV-16-08
Depth: 31.4m

Sample: 348029
DDH: GV-16-09
Depth: 11.5 m

Sample: 348032
DDH: GV-16-09
Depth: 15 m

Sample: 348030
DDH: GV-16-09
Depth: 11.3m

Sample: 348031
DDH: GV-16-09
Depth: 14.7 m

Sample: 348038
DDH: GV-16-09
Depth: 25.84 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 348039 Sample: 348041
DDH: GV-16-09 DDH: GV-16-09
Depth: 35.6 m Depth: 61.1 m

Sample: 348047 Sample: 348043
DDH: GV-16-09 DDH: GV-16-09
Depth: 83.4 m Depth: 89.6 m

Sample: 348010 Sample: 348019
DDH: GV-16-10 DDH: GV-16-11
Depth: 79.5 m Depth: 56.9 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 348079
DDH: GV-16-12
Depth: 18.38 m

Sample: 348088
DDH: GV-16-12
Depth: 45.5 m

Sample: 348096
DDH: GV-16-12
Depth: 93.1 m

Sample: 348080
DDH: GV-16-12
Depth: 22.1 m

Sample: 348091
DDH: GV-16-12
Depth: 63.8 m

Sample: 348099

DDH: GV-16-12
Depth: 118.96 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 348100
DDH: GV-16-13a
Depth: 10 m

Sample: 420600
DDH: MH-11-87
Depth: 40.5 m

Sample: 420612
DDH: MH-05-87
Depth: 86.8 m

Sample: 420616
DDH: MH-13-88
Depth: 87.3 m
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Appendix C.I (continued) Scans of petrographic thin sections

Sample: 420622 Sample: 420623
Hand Sample Hand Sample
UTME: 568305 UTME: 568627

UTMN: 5538557 UTMN: 5538643

Sample: 348942
Hand Sample

UTME: 40.5 m
UTMN: 40.5 m
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Appendix D: Precision and accuracy data for in house reference materials SLV-MC and

I0C-1
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Appendix D.I Precision and accuracy abbreviations

LOD: Limit of detection
BDL: Below limit of detection

NA: Not applicable

Method Abbreviations:

FUS: Li-B fusion followed by acid digestion

GRAYV: Gravimetric, in furnace

AD: Closed-vessel, multi-acid digestion

FA: Fire assay

COM-IR: Combustion infrared absorption

ICP-MS: Inductively coupled plasma-mass spectrometry

ICP-AES: Inductively coupled plasma-atomic emission spectrometry

Note that IOC-1 reference material can be obtained here.
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Appendix D.II Precision and accuracy data for in house reference materials

Standard SLV-MC
GivenID LOD 348938 348939 348943 348944

Mean o % RSD

Si0, % FUS-ICP-AES 0.01 49.9 49.9 49.6 49.6 49.75 0.17 0.35

TiO2, % FUS-ICP-AES 0.01 1.47 1.48 1.49 1.49 1.48 0.01 0.65

ALOs % FUS-ICP-AES 0.01 15.8 158 15.35 154 | 1559 0.25 1.58

Fe;O;r % FUS-ICP-AES 001 13.05 13.05 12.72 12.8 | 1291 0.17 1.32

MnO % FUS-ICP-AES 0.01 0.16 0.16 0.16 0.16 0.16 0.00 0.00

MgO % FUS-ICP-AES 0.01 7.71 7.69 7.5 7.52 761 0.11 1.45

CaO % FUS-ICP-AES 0.01 8.76 8.78 8.5 8.48 8.63 0.16 1.88

Na:O % FUS-ICP-AES 0.01 3.43 3.44 3.5 3.51 3.47 0.04 1.18

K20 % FUS-ICP-AES 0.01 0.5 0.5 0.52 0.52 0.51 0.01 2.26

P20s % FUS-ICP-AES 0.01 0.24 0.24 0.24 0.23 0.24 ;{ 0.00 2.11

Crn0s % FUS-ICP-AES  0.002 0.03 0.03 0.031 0.03 0.03 0.00 1.65

BaO0 % FUS-ICP-AES 0.01 0.02 0.02 0.02 0.02 0.02 0.00 0.00

LOI % GRAV -0.81 -0.81 -0.6 -0.6 -0.71 0.12 { -17.20
Total % 100.31 100.33 99.11 99.21 99.74 0.67 0.67
CO2 % COM-IR 0.041 0.054 0.023 0.0115 0.03 0.02 i 58.22
S % COM-IR 0.0015 0.004 0.01 0.008 0.01{ 0.00: 65.33
Li ppm  AD-ICP-MS 0.4 7 6.9 6.6 6.5 6.75 0.24 3.53
Be ppm  AD-ICP-MS 0.04 0.88 0.81 0.9 0.9 0.87 i 0.04 4.90
Sc ppm  AD-ICP-MS 1.1 20.4 19.9 24 239 | 2205 2.20 9.99
\% ppm  FUS-ICP-MS I 193 194 187 185 | 189.75{ 4.43 2.33
Co ppm  AD-ICP-MS 0.13 51 50 54.1 543 | 52.35: 2.18 4.16
Ni ppm  AD-ICP-MS 0.7 1625 158.5 172 167.5| 165.13 | 5.88 3.56
Cu ppm  AD-ICP-MS 14 59.7 58.8 61.7 60.9 | 60.28 | 1.28 2.13
7Zn ppm  AD-ICP-MS 1.8 117 115 128 124 | 121.00 6.06 5.00

Ga ppm  FUS-ICP-MS 0.05 21.6 21.8 21.6 20.8 | 2145 0.44 2.07

Rb ppm  FUS-ICP-MS 0.2 51 5.4 5.2 5.7 535 0.26 4.95

Sr ppm  FUS-ICP-MS 0.1 454 439 453 451 | 449.25 6.95 1.55
Y ppm  FUS-ICP-MS 0.1 16.7 16.5 17.1 16.8 | 16.78 i 0.25 1.49
Zr ppm  FUS-ICP-MS 2 103 100 101 100 | 101.00 { 1.41 1.40
Nb ppm  FUS-ICP-MS 0.2 8.5 8.2 8.6 8.4 843} 0.17 2.03

Mo ppm  AD-ICP-MS 0.08 3.82 3.64 3.78 3.69 3.73 0.08 2.20

Ag ppm  AD-ICP-MS 0.01 0.09 0.12 0.08 0.07 0.09{ 0.02 i 24.00

cd  ppm ADacPMS 0013 009 012 011 011| 011 001 11.71

In ppm  AD-ICP-MS 0.002 0.067 0.073 0.074 0.062 0.07 { 0.01 8.11

Sn ppm  AD-ICP-MS 0.16 1.7 1.6 1.6 1.6 1.63 i 0.05 3.08

Sb ppm  AD-ICP-MS 0.04 0.27 0.28 0.2 0.22 0.24 { 0.04 i 15.93
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Standard SLV-MC %
Mean o)
Given ID 348938 348939 348943 348944 RSD
Cs ppm AD-ICP-MS 0.01 0.07 0.07 0.08 0.08 0.08{ 0.01{ 7.70
La ppm FUS-ICP-MS 0.1 9.4 8.7 9.2 9.1 9.10{ 0.29 3.24
Ce ppm FUS-ICP-MS 0.1 20.9 20.6 20.3 20| 2045 0.39} 1.89
Pr ppm FUS-ICP-MS 0.03 3.01 3.01 2.83 2.9 294§ 009 3.01
Nd ppm FUS-ICP-MS 0.1 13.8 13.1 14 14| 13.73{ 043 3.11
Sm ppm FUS-ICP-MS 0.03 3.67 3.5 3.56 3.82 3.64 0.14 : 3.86
Eu ppm FUS-ICP-MS 0.03 1.35 1.3 1.23 1.3 1.30 0.05 3.81
Gd ppm FUS-ICP-MS 0.05 4.04 3.94 4.31 4.53 4.21 0.27 6.35
Tb  ppm FUS-ICP-MS 0.01 0.62 0.57 0.64 0.63 0.62 0.03 5.06
Dy ppm FUS-ICP-MS 0.05 3.63 3.95 4.09 3.74 3.85 0.21 5.36
Ho ppm FUS-ICP-MS 0.01 0.68 0.7 0.67 0.71 0.69 0.02 2.65
Er  ppm FUS-ICP-MS 0.03 1.67 1.76 1.75 2 180 0.14{ 794
Tm ppm FUS-ICP-MS 0.01 0.2 0.23 0.24 0.25 0.23{ 0.02: 9.39
Yb ppm FUS-ICP-MS 0.03 1.37 1.8 1.53 1.59 1574 0.18 | 11.31
Lu ppm FUS-ICP-MS 0.01 0.24 0.27 0.23 0.23 0.24 { 0.02 7.81
Hf ppm FUS-ICP-MS 0.2 2.6 24 2.6 2.5 2.53 0.10{ 3.79
Ta ppm FUS-ICP-MS 0.1 0.6 0.6 0.5 0.5 0.55 0.06 | 10.50
Au  ppm FAJICP-AES  0.007 0.002 0.001 0.001 BDL 0.00 i 0.00 : 43.30
TI  ppm AD-ICP-MS 0.002 BDL BDL 0.02 0.02 0.02: 0.00: 0.00
Pb  ppm AD-ICP-MS 0.18 5.8 6 5.3 5.4 563 033 587
Bi  ppm FUS-ICP-MS 0.01 0.01 0.01 0.01 0.01 0.01{ 0.00: 0.00
Th ppm FUS-ICP-MS 0.05 0.91 0.86 0.89 0.79 0.86: 0.05; 6.09
U ppm  FUS-ICP-MS 0.05 0.31 0.28 0.29 0.29 0.29: 0.01: 4.30
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Measured

In-House

Value mean Value
Mean (n=23) Type %RD
SiO2 % FUS-ICP-AES 49.75 50.03 In-house -0.56
TiO2 % FUS-ICP-AES 1.48 1.50 In-house -1.18
ALO; % FUS-ICP-AES 15.59 15.48 In-house 0.69
FexOsr % FUS-ICP-AES 12.91 12.85 In-house 0.43
MnO % FUS-ICP-AES 0.16 0.17 In-house -6.25
MgO % FUS-ICP-AES 7.61 7.49 In-house 1.51
CaO % FUS-ICP-AES 8.63 8.54 In-house 1.04
Nax0 % FUS-ICP-AES 3.47 3.55 In-house 231
K20 % FUS-ICP-AES 0.51 0.51 In-house 0.00
P20s % FUS-ICP-AES 0.24 0.24 In-house -1.05
Cr0s % FUS-ICP-AES 0.03 0.03 In-house 0.83
BaO % FUS-ICP-AES 0.02 0.02 In-house 0.00
Lor %  GRAV -0.71 -0.74 In-house  -4.96
Total % 99.74 99.70 In-house 0.04
CO2 % COM-IR 0.03 - - -
S % COM-IR 0.01 - - _
Li ppm  AD-ICP-MS 6.75 - _ -
Be ppm  AD-ICP-MS 0.87 - - n
Sc ppm  AD-ICP-MS 22.05 - - -
\ ppm  FUS-ICP-MS 189.75 193.64 In-house  -2.05
Co ppm  AD-ICP-MS 52.35 - - -
Ni ppm  AD-ICP-MS 165.13 - - n
Cu ppm  AD-ICP-MS 60.28 - - -
Zn ppm  AD-ICP-MS 121.00 - - -
Ga ppm  FUS-ICP-MS 21.45 - - a
Rb ppm  FUS-ICP-MS 5.35 5.61 In-house -4.86
Sr ppm FUS-ICP-MS 449.25 469.86 In-house -4.59
Y ppm  FUS-ICP-MS 16.78 17.55 In-house  -4.62
Zr ppm  FUS-ICP-MS 101.00 99.59 In-house 1.40
Nb ppm FUS-ICP-MS 8.43 8.51 In-house -1.01
Mo ppm  AD-ICP-MS 3.73 - — _
Ag ppm  AD-ICP-MS 0.09 - - a
Cd ppm  AD-ICP-MS 0.11 - — _
In ppm  AD-ICP-MS 0.07 - — _
Sn ppm  AD-ICP-MS 1.63 - - n
Sb ppm AD-ICP-MS 0.24 - — _
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Measured In-House
Value mean Value
Mean (n=23) Type %RD

Cs ppm AD-ICP-MS 0.08 -- -- --

La ppm FUS-ICP-MS 9.10 9.45 In-house -3.85
Ce ppm FUS-ICP-MS 20.45 21.24 In-house -3.86
Pr  ppm FUS-ICP-MS 2.94 3.01 In-house -2.47
Nd ppm FUS-ICP-MS 13.73 14.20 In-house -3.46
Sm ppm FUS-ICP-MS 3.64 3.89 In-house -6.94
Eu ppm FUS-ICP-MS 1.30 1.36 In-house -5.02
Gd ppm FUS-ICP-MS 4.21 4.04 In-house 3.92
Tb  ppm FUS-ICP-MS 0.62 0.62 In-house -0.81
Dy ppm FUS-ICP-MS 3.85 3.58 In-house 7.07
Ho ppm FUS-ICP-MS 0.69 0.68 In-house 1.45
Er ppm FUS-ICP-MS 1.80 1.79 In-house 0.28
Tm ppm FUS-ICP-MS 0.23 0.24 In-house -4.35
Yb ppm FUS-ICP-MS 1.57 1.52 In-house 3.34
Lu ppm FUS-ICP-MS 0.24 0.22 In-house 9.28
Hf ppm FUS-ICP-MS 2.53 2.62 In-house -3.76
Ta ppm FUS-ICP-MS 0.55 0.53 In-house 3.64
Au  ppm FA-ICP-AES 0.00 -- -- --

Tl  ppm AD-ICP-MS 0.02 -- -- --

Pb  ppm AD-ICP-MS 5.63 - - -

Bi ppm FUS-ICP-MS 0.01 -- -- --

Th ppm FUS-ICP-MS 0.86 0.86 In-house 0.29
U  ppm FUS-ICP-MS 0.29 0.30 In-house -2.56
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Standard 10C-1
) Mean o % RSD
GivenID LOD 348940 348941 348945 348946

Si02 %  FUS-ICP-AES 0.01 2.61 2.8 2.7 264 | 269 0.08 3.12
TiO2 % FUS-ICP-AES 0.01 0.03 0.05 0.05 0.05 0.05 0.01; 2222
ALOs % FUS-ICP-AES 0.01 0.18 0.19 0.17 0.16 | 0.18{ 0.01 7.38
Fe,Osr %  FUS-ICP-AES 0.01 68.4 94.4 93.9 94.6 | 87.83 | 1295 14.75
MnO %  FUS-ICP-AES 0.01 0.42 0.47 0.48 0.48 | 0.46 1 0.03 6.21
MgO % FUS-ICP-AES 0.01 0.92 1.05 1.08 1.08 1.03 0.08 7.39
Ca0 %  FUS-ICP-AES 0.01 0.97 0.99 1.03 1.01| 1.00 0.03 2.58
Na2O %  FUS-ICP-AES 0.01 0.01 0.01 BDL BDL| 0.01{ 0.00 0.00
KO % FUS-ICP-AES 0.01 BDL 0.04 BDL 0.02 0.03 0.01: 47.14
P20s % FUS-ICP-AES 0.01 0.03 0.03 0.03 0.03 0.03 0.00 0.00
Cr0s % FUS-ICP-AES  0.002 0.019 0.023 0.023 0.023 0.02 0.00 9.09
BaO %  FUS-ICP-AES 0.01 BDL BDL BDL 0.01| o0.01 NA NA
LOI %  GRAV 0.83 0.83 0.99 091| 0.89 0.08 8.61
Total % 74.72 100.88 100.45 100.01 | 94.02 | 12.87 i 13.69
CO: %  COM-IR 3.329 3.647 3.35 0.01| 258 1.72} 66.65
S %  COM-IR 0.008 0.005 3.471 0.01| 087 1.73 | 198.24
Li ppm  AD-ICP-MS 0.4 1 1 0.8 09| 0.93 0.10{ 10.35
Be ppm  AD-ICP-MS 0.04 0.58 0.79 0.72 0.62 0.68¢{ 0.10{ 14.07
Sc ppm  AD-ICP-MS 1.1 0.7 0.7 0.8 08| 0.75! 0.06 7.70
\% ppm  FUS-ICP-MS I 55 42 60 58 | 53.75 8.10{ 15.07
Co ppm  AD-ICP-MS 0.13 20 20.4 22.2 21.8 | 21.10{ 1.06 5.05
Ni ppm  AD-ICP-MS 0.7 11.6 12.5 12.5 12.1 | 12.18{ 0.43 3.51
Cu ppm  AD-ICP-MS 14 8.8 8.3 8.7 86| 860 0.22 2.51
Zn ppm  AD-ICP-MS 18 5 5 7 7 6.00 1.15; 19.25
Ga ppm  FUS-ICP-MS 0.05 2.6 2.1 2.1 21| 223 0.25¢ 11.24
Rb ppm  FUS-ICP-MS 0.2 BDL BDL BDL 0.2 | 0.20 NA NA
Sr ppm  FUS-ICP-MS 0.1 4.9 4 4.7 49| 4.63 0.43 9.24
Y ppm  FUS-ICP-MS 0.1 3.1 54 34 3.3 3.80 1.07 | 28.26
Zr ppm  FUS-ICP-MS 2 11 9 10 10 | 10.00 | 0.82 8.16
Nb ppm  FUS-ICP-MS 0.2 3.5 31 3.1 29| 3.15: 0.25 7.99
Mo ppm  AD-ICP-MS 0.08 20.8 21.8 22.7 23.1 | 22.10 1.02 4.63
Ag ppm  AD-ICP-MS 0.01 0.01 0.01 0.02 0.03| 0.02{ 0.01| 54.71
cd ppm  AD-ICP-MS 0.013 BDL BDL 0.02 0.02| 0.02: 0.00 0.00
In ppm  AD-ICP-MS 0.002  0.006 BDL BDL BDL | 0.01 NA NA
Sn ppm  AD-ICP-MS 0.16 0.6 0.6 0.6 06| 0.60; 0.00 0.00
Sb ppm _ AD-ICP-MS 0.04 0.45 0.31 0.29 031| 034 0.07 21.75
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Standard 10C-1 %
Mean o
Given ID 348940 348941 348945 348946 RSD
Cs ppm AD-ICP-MS 0.01 BDL BDL BDL BDL NA NA NA
La ppm FUS-ICP-MS 0.1 7.8 5.5 10 11.1 8.60 248 | 28.84
Ce ppm FUS-ICP-MS 0.1 14.6 11.1 13.8 14 | 13.38 155 11.62
Pr  ppm FUS-ICP-MS 0.03 1.58 1.31 1.54 1.53 1.49 0.12 8.18
Nd ppm FUS-ICP-MS 0.1 5.1 4.6 54 5.3 5.10{ 0.36 6.98
Sm ppm FUS-ICP-MS 0.03 0.77 0.77 0.61 0.73 0.72 0.08 | 10.52
Eu ppm FUS-ICP-MS 0.03 0.23 0.2 0.23 0.17 0.21 0.03 | 13.84
Gd ppm FUS-ICP-MS 0.05 0.67 0.56 0.62 0.64 0.62 0.05 7.46
Tb  ppm FUS-ICP-MS 0.01 0.07 0.07 0.09 0.11| 0.09{ 0.021} 22.53
Dy ppm FUS-ICP-MS 0.05 0.45 0.58 0.6 0.43 0.52 0.09 | 16.96
Ho ppm FUS-ICP-MS 0.01 0.08 0.19 0.12 0.1 0.12 0.05 | 39.08
Er ppm FUS-ICP-MS 0.03 0.2 0.42 0.27 0.37 0.32 0.10{ 31.37
Tm ppm FUS-ICP-MS 0.01 0.02 0.07 0.03 0.04 0.04 0.02 | 54.01
Yb ppm FUS-ICP-MS 0.03 0.25 0.44 0.25 0.26 0.30 0.09 | 31.15
Lu ppm FUS-ICP-MS 0.01 0.04 0.06 0.03 0.04 0.04 0.01 ; 29.61
Hf ppm FUS-ICP-MS 0.2 BDL 0.2 0.2 0.2 0.20 0.00 0.00
Ta ppm FUS-ICP-MS 0.1 0.2 0.1 BDL BDL | 0.15 0.07 | 47.14
Au  ppm FA-ICP-AES  0.001 BDL BDL BDL BDL NA NA NA
Tl  ppm AD-ICP-MS 0.002 BDL BDL BDL BDL NA NA NA
Pb  ppm AD-ICP-MS 0.18 1.5 1.5 1.7 1.6 1.58 0.10 6.08
Bi  ppm FUS-ICP-MS 0.01 0.02 0.02 0.02 0.02| 0.02: 0.00{ 0.00
Th ppm FUS-ICP-MS 0.05 0.84 0.75 0.74 0.78| 0.78{ 0.05{ 5.79
U  ppm FUS-ICP-MS 0.05 BDL 0.06 0.1 0.12 0.09 0.03 | 32.73
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Measured
Value
Mean Value Value Type %RD
Si02 % FUS-ICP-AES 2.69 2.63 Certified 2.03
TiO2 % FUS-ICP-AES 0.05 0.04 Certified 4.67
ALOs % FUS-ICP-AES 0.18 0.18 Provisional -5.14
FeOsr % FUS-ICP-AES 87.83 93.82 Certified -6.83
MnO % FUS-ICP-AES 0.46 0.47 Certified -2.05
MgO % FUS-ICP-AES 1.03 1.04 Certified -1.02
Ca0 % FUS-ICP-AES 1.00 0.98 Certified 2.50
Na2O %  FUS-ICP-AES 0.01 - - -
K20 % FUS-ICP-AES 0.03 0.00 Indicative 86.67
P20s % FUS-ICP-AES 0.03 0.03 Certified 8.33
0 % FUS-ICP-AES 0.02 0.02 Certified -1.82
BaO %  FUS-ICP-AES 0.01 - - -
LOI % GRAV 0.89 0.86 Certified 3.03
Total % 94.02 - - -
CO, %  COM-IR 2.58 - - -
S %  COM-IR 0.87 - - -
Li ppm  AD-ICP-MS 0.93 - - -
Be ppm  AD-ICP-MS 0.68 -- -- -
Sc ppm  AD-ICP-MS 0.75 -- -- -
\Y ppm  FUS-ICP-MS 53.75 40.80  Provisional 24.09
Co ppm  AD-ICP-MS 21.10 19.99  Provisional 5.26
Ni ppm  AD-ICP-MS 12.18 -- -- -
Cu ppm  AD-ICP-MS 8.60 8.00 Indicative 6.98
Zn ppm  AD-ICP-MS 6.00 -- -- -
Ga ppm  FUS-ICP-MS 2.23 2.00 Indicative 10.11
Rb ppm  FUS-ICP-MS 0.20 - - -
Sr ppm  FUS-ICP-MS 4.63 - -- --
Y ppm  FUS-ICP-MS 3.80 = - -
Zr ppm FUS-ICP-MS 10.00 -- - --
Nb ppm FUS-ICP-MS 3.15 -- -- -
Mo ppm  AD-ICP-MS 22.10 22.89  Provisional -3.57
Ag ppm  AD-ICP-MS 0.02 - -- --
cd ppm  AD-ICP-MS 0.02 - -- -
In ppm  AD-ICP-MS 0.01 - -- -
Sn ppm  AD-ICP-MS 0.60 -- -- -
Sb ppm  AD-ICP-MS 0.34 -- -- -
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Appendix D.II (continued) Precision and accuracy data for in house reference materials

Measured
Value
Mean Value Value Type % Bias
Cs ppm AD-ICP-MS NA - B _
La ppm FUS-ICP-MS 8.60 - - .
Ce ppm FUS-ICP-MS 13.38 14.00 Indicative -4.67
Pr  ppm FUS-ICP-MS 1.49 - - __
Nd ppm FUS-ICP-MS 5.10 - - _
Sm ppm FUS-ICP-MS 0.72 - - -
Eu ppm FUS-ICP-MS 0.21 - - .
Gd ppm FUS-ICP-MS 0.62 - - _
Tb ppm FUS-ICP-MS 0.09 - - _
Dy ppm FUS-ICP-MS 0.52 - - _
Ho ppm FUS-ICP-MS 0.12 - - .
Er ppm FUS-ICP-MS 0.32 - - -
Tm ppm FUS-ICP-MS 0.04 - - _
Yb ppm FUS-ICP-MS 0.30 - - _
Lu ppm FUS-ICP-MS 0.04 - - .
Hf ppm FUS-ICP-MS 0.20 - - _
Ta ppm FUS-ICP-MS 0.15 - — -
Au ppm FA-ICP-AES NA - - __
TI ppm AD-ICP-MS NA - N _
Pb ppm AD-ICP-MS 1.58 - - __
Bi ppm FUS-ICP-MS 0.02 - - _
Th ppm FUS-ICP-MS 0.78 - - _
U ppm FUS-ICP-MS 0.09 - - -
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Appendix E: Whole-rock geochemistry for rocks from the Goldenville Horizon and

related stratigraphy
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Appendix E.I Whole-rock geochemistry abbreviations

LOD: Limit of detection

Datum for location: N

Lithology Abbreviations:

B-S1: Basaltic volcanic rocks from Suite 1
B-S2: Basaltic volcanic rocks from Suite 2
VC: Volcaniclastic rocks

Arg: Argillite

MR-IF: Magnetite-rich iron formation
ASMM: Argillite with semi-massive magnetite
ADSM: Argillite with disseminated magnetite

Obsolete: Data that was omitted

Method Abbreviations:

FUS: Li-B fusion followed by acid digestion
GRAYV: Gravimetric, in furnace

AD: Closed-vessel, multi-acid digestion

FA: Fire assay

COM-IR: Combustion infrared absorption

ICP-MS: Inductively coupled plasma-mass spectrometry

ICP-AES: Inductively coupled plasma-atomic emission spectrometry
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Appendix E.II Whole-rock geochemistry

Sample ID 348001 348005 348006 348012 348013 348014 348020
Drill Hole ID GV-16-10  GV-16-10  GV-16-10 GV-16-10 GV-16-10 GV-16-10 GV-16-11
Drill Hole Depth (m) 1.2 53.62 71.73 80.2 80.58 85.5 58.45
UTM easting 569008 569008 569008 569008 569008 569008 568323
UTM northing 5538749 5538749 5538749 5538749 5538749 5538749 5538632
Lithology Code LOD B-S1 B-S1 B-S1 ASMM  ASMM ADSM ASMM
Si02 (%) FUS-ICP-AES 0.01 52.7 51.5 58.5 37 49.7 46.7 48.5
TiO> FUS-ICP-AES 0.01 0.61 0.48 0.6 0.39 041 1.67 0.38
AlLO3 FUS-ICP-AES 0.01 16.8 15.65 13.95 7.12 8.41 13.85 8.27
Fe2Ost FUS-ICP-AES 0.01 11.3 9.3 9.34 41.1 22.5 114 26.8
MnO FUS-ICP-AES 0.01 0.08 0.13 0.12 2.67 341 0.24 3.85
MgO FUS-ICP-AES 0.01 6.4 7.18 5.38 2.59 3.84 6.63 3.98
CaO FUS-ICP-AES 0.01 6.28 7.15 4.11 1.82 2.82 7.91 1.28
Na20 FUS-ICP-AES 0.01 2.08 2.42 2.77 0.39 0.18 3.2 0.86
K20 FUS-ICP-AES 0.01 0.69 0.04 0.36 0.58 0.25 0.03 0.59
P20s FUS-ICP-AES 0.01 0.03 0.04 0.05 1.14 0.33 0.17 0.56
Cr20; FUS-ICP-AES 0.002 0.002 0.013 0.001 0.008 0.008 0.03 0.009
BaO FUS-ICP-AES 0.01 0.01 0.005 0.01 0.01 0.005 0.005 0.01
LOI GRAV 4.23 6.37 6.39 4.68 7.98 8.41 5.21
Total 101.22 100.28 101.59 99.5 99.84 100.26 100.3
CO2 COM-IR 0.185 2.6 2.912 3.714 5.789 4.725 3.651
S COM-IR 0.02 0.571 0.04 0.248 0.142 0.028 0.024
Li (ppm) AD-ICP-MS 0.4 13.4 14.6 234 13.1 20.4 16.8 12.5
Be AD-ICP-MS 0.04 0.17 0.19 0.16 1.08 0.62 0.64 1.48
Sc AD-ICP-MS 1.1 354 40.1 33 10.8 12.2 41.6 11.9
v FUS-ICP-MS 1 385 309 360 123 127 274 79
Co AD-ICP-MS 0.13 38.9 323 342 30.9 28.4 434 30.6
Ni AD-ICP-MS 0.7 31 57.9 14.6 104 66.7 52.9 85.7
Cu AD-ICP-MS 1.4 34.3 83.5 257 53.1 167.5 97.1 52.1
Zn AD-ICP-MS 1.8 106 148 83 223 240 98 263
Ga FUS-ICP-MS 0.05 18.1 13.9 15.3 11 13.3 16.6 13
Rb FUS-ICP-MS 0.2 14.8 0.4 6.7 8.7 4.4 0.6 17.9
Sr FUS-ICP-MS 0.1 131.5 76.1 60 32.1 36 145 16
Y FUS-ICP-MS 0.1 14.2 13.1 16.9 438 29.8 29 36
Zr FUS-ICP-MS 2 30 22 32 66 73 121 74
Nb FUS-ICP-MS 0.2 0.6 0.5 0.7 5.3 6.4 33 6.5
Mo AD-ICP-MS 0.08 0.09 0.62 0.96 3.82 1.25 0.54 0.12
Ag AD-ICP-MS 0.01 0.01 0.08 0.06 0.11 0.25 0.05 0.01
Cd AD-ICP-MS 0.013 0.04 0.03 0.03 0.08 0.13 0.1 0.04
In AD-ICP-MS 0.002 0.062 0.056 0.063 0.176 0.143 0.087 0.132
Sn AD-ICP-MS 0.16 0.3 0.3 0.3 1.5 1.6 1.1 2.3
Sb AD-ICP-MS 0.04 0.66 1.06 2.42 0.63 0.39 0.97 0.39
Cs AD-ICP-MS 0.01 0.06 <0.05 0.27 0.06 <0.05 <0.05 0.13
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348001 348005 348006 348012 348013 348014 348020
Drill Hole ID GV-16-10  GV-16-10  GV-16-10 GV-16-10 GV-16-10 GV-16-10 GV-16-11
Drill Hole Depth (m) 1.2 53.62 71.73 80.2 80.58 85.5 58.45
UTM easting 569008 569008 569008 569008 569008 569008 568323
UTM northing 5538749 5538749 5538749 5538749 5538749 5538749 5538632
Lithology Code LOD B-S1 B-S1 B-S1 ASMM ASMM ADSM ASMM
La  FUS-ICP-MS 0.1 1.5 1.3 1.8 41.3 34.6 53 43.7
Ce  FUS-ICP-MS 0.1 4.5 3 42 104 111.5 15.8 128.5
Pr  FUS-ICP-MS 0.03 0.7 0.45 0.65 10.05 8.7 2.48 10.05
Nd  FUS-ICP-MS 0.1 3.5 2.2 32 393 36.3 12.6 40.8
Sm  FUS-ICP-MS 0.03 1.61 0.97 1.29 8.86 8.6 3.92 8.92
Eu  FUS-ICP-MS 0.03 0.61 0.37 0.48 2.36 1.88 1.33 2.26
Gd  FUS-ICP-MS 0.05 2.44 1.62 2.08 9.57 8.11 5.37 9.53
Tb  FUS-ICP-MS 0.01 0.42 0.28 0.35 1.51 1.18 0.87 1.39
Dy  FUS-ICP-MS 0.05 2.8 2.01 2.51 8.87 7.63 5.51 8.93
Ho  FUS-ICP-MS 0.01 0.64 0.47 0.69 1.9 1.5 1.14 1.71
Er  FUS-ICP-MS 0.03 1.83 1.49 2.04 5.28 4.04 3.33 5.03
Tm  FUS-ICP-MS 0.01 0.28 0.26 0.32 0.72 0.56 0.42 0.7
Yb  FUS-ICP-MS 0.03 1.91 1.55 1.97 4.36 3.51 2.72 4.07
Lu  FUS-ICP-MS 0.01 0.26 0.25 0.32 0.62 0.48 0.41 0.6
Hf  FUS-ICP-MS 0.2 1.1 0.7 1 1.7 2 34 1.8
Ta  FUS-ICP-MS 0.1 0.1 0.1 0.2 0.4 0.3 0.2 0.4
Au  FA-ICP-AES 0.001  <0.001 0.001 0.004 0.013 0.011 0.003 0.003
Tl  AD-ICP-MS 0.002 0.05 <0.02 0.04 0.06 0.03 <0.02 0.15
Pb  AD-ICP-MS 0.18 1.2 5.7 2 433 123 5.1 7.1
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.28 0.19 0.32 4.69 5.95 0.31 5.42
U FUS-ICP-MS 0.05 0.24 0.23 0.16 3.06 2.15 0.17 1.92
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348021 348022 348028 348033 348035 348036 348037
Drill Hole ID GV-16-11  GV-16-11  GV-16-09 GV-16-09 GV-16-09 GV-16-09  GV-16-09
Drill Hole Depth (m) 61.07 63.65 6.53 15.67 19.5 22.18 24.3
UTM easting 568323 568323 568264 568264 568264 568264 568264
UTM northing 5538632 5538632 5538555 5538555 5538555 5538555 5538555
Lithology Code LOD Arg Arg B-S2 MR-IF  ASMM  ASMM Arg
SiO2(%)  FUS-ICP-AES 0.01 38.9 58.8 438 15.85 45.7 435 52.3
TiO> FUS-ICP-AES 0.01 3.59 0.68 2.93 0.25 0.4 0.34 2.13
AlLO3 FUS-ICP-AES 0.01 13.95 12.6 14.4 4.94 7.6 6.94 14.75
Fe20st1 FUS-ICP-AES 0.01 13.9 9.93 13 67.4 333 354 124
MnO FUS-ICP-AES 0.01 0.79 1.49 0.2 0.71 4.72 7.44 0.56
MgO FUS-ICP-AES 0.01 4.18 3.11 6.11 1.27 3.04 2.12 497
CaO FUS-ICP-AES 0.01 9.32 2.16 11 3.34 1.39 1.79 7.4
Na20 FUS-ICP-AES 0.01 0.16 3.77 1.51 1.56 0.05 0.03 1.49
K20 FUS-ICP-AES 0.01 3.14 1.79 0.05 0.56 0.22 0.19 0.63
P20s FUS-ICP-AES 0.01 0.51 0.15 0.48 0.65 0.43 0.22 0.23
Cr20; FUS-ICP-AES  0.002 0.011 0.007 0.008 0.007 0.007 0.006 0.017
BaO FUS-ICP-AES 0.01 0.07 0.04 0.005 0.01 0.005 0.005 0.04
LOI GRAV 11.05 6.48 6.17 2.2 1.71 1.32 3.63
Total 99.59  101.02 99.71 98.76 98.57 99.3 100.61
COz COM-IR 7.514 3.601 2.595 3912 0.211 0.473 0.061
S COM-IR 0.107 0.013 0.129 0.122 0.021 0.012 0.028
Li (ppm) AD-ICP-MS 0.4 14.3 8.7 14.4 1.8 13 7.2 16
Be AD-ICP-MS 0.04 2.12 1.61 1.04 0.89 1.72 2.39 1.31
Sc AD-ICP-MS 1.1 30.8 15 29.6 8.5 134 9.5 36.6
v FUS-ICP-MS 1 335 67 342 134 107 95 327
Co AD-ICP-MS 0.13 45.8 27.5 52.9 22.3 28.5 35 36
Ni AD-ICP-MS 0.7 66.3 47.9 73.4 54.4 134 91.2 47.7
Cu AD-ICP-MS 1.4 25.7 1.3 394 86.6 30.8 10.3 49.5
Zn AD-ICP-MS 1.8 133 92 112 84 256 174 116
Ga FUS-ICP-MS 0.05 233 17.7 22.4 8.6 13.3 13 22.5
Rb FUS-ICP-MS 0.2 68.2 48.6 0.4 14.3 5.9 3.7 15
Sr FUS-ICP-MS 0.1 136.5 64.4 461 114.5 8.2 9 505
Y FUS-ICP-MS 0.1 32 27.4 31.7 22.8 42.7 344 39.6
Zr FUS-ICP-MS 2 247 124 254 45 78 71 172
Nb FUS-ICP-MS 0.2 17.1 10.1 17 3.5 6.4 6.3 6.5
Mo AD-ICP-MS 0.08 0.82 0.07 1.19 0.27 0.65 0.19 3.04
Ag AD-ICP-MS 0.01 0.01 0.02 <0.01 0.02 0.03 0.02 0.03
Cd AD-ICP-MS 0.013 0.05 <0.02 0.16 0.12 0.06 0.05 0.11
In AD-ICP-MS 0.002 0.099 0.108 0.081 0.198 0.179 0.18 0.115
Sn AD-ICP-MS 0.16 1.5 24 1.7 1.4 2.5 2.8 1.9
Sb AD-ICP-MS 0.04 2.02 1.01 2.14 0.49 0.57 1.24 3.78
Cs AD-ICP-MS 0.01 0.68 0.61 <0.05 0.12 0.05 <0.05 0.17
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348021 348022 348028 348033 348035 348036 348037
Drill Hole ID GV-16-11  GV-16-11  GV-16-09  GV-16-09  GV-16-09  GV-16-09 GV-16-09
Drill Hole Depth (m) 61.07 63.65 6.53 15.67 19.5 22.18 24.3
UTM easting 568323 568323 568264 568264 568264 568264 568264
UTM northing 5538632 5538632 5538555 5538555 5538555 5538555 5538555
Lithology Code LOD Arg Arg B-S2 MR-IF ASMM ASMM Arg
La  FUS-ICP-MS 0.1 18.4 29.1 19.8 19.3 27.3 23 12.8
Ce  FUS-ICP-MS 0.1 44.6 110 49 41.1 82.3 70.6 31
Pr  FUS-ICP-MS 0.03 6.15 7.63 6.79 5.61 7.57 6.41 4.23
Nd  FUS-ICP-MS 0.1 29.5 30 28.6 21.7 28 24.5 18.7
Sm  FUS-ICP-MS 0.03 7.17 6.37 6.45 5.16 6.49 5.77 5.63
Eu  FUS-ICP-MS 0.03 2.43 1.44 2.42 1.17 1.69 1.62 1.85
Gd  FUS-ICP-MS 0.05 7.18 6.18 7.14 5.12 7.4 7.55 6.65
Tb  FUS-ICP-MS 0.01 1.18 0.97 1.02 0.8 1.31 1.3 1.1
Dy  FUS-ICP-MS 0.05 6.98 6 5.92 4.56 8.54 7.84 6.79
Ho  FUS-ICP-MS 0.01 1.29 1.3 1.21 0.96 1.84 1.59 1.53
Er  FUS-ICP-MS 0.03 3.5 3.33 3.38 2.81 5.36 4.36 4.37
Tm  FUS-ICP-MS 0.01 0.51 0.53 0.46 0.44 0.74 0.63 0.62
Yb  FUS-ICP-MS 0.03 3.07 3.52 2.99 2.69 4.64 3.78 4.04
Lu  FUS-ICP-MS 0.01 0.41 0.48 0.44 0.39 0.61 0.53 0.62
Hf  FUS-ICP-MS 0.2 5.5 34 5.7 1.1 1.9 1.6 4.5
Ta  FUS-ICP-MS 0.1 1.1 0.6 1.2 0.3 0.5 0.5 0.6
Au  FA-ICP-AES 0.001 <0.001 0.01 0.002 0.003 0.01 0.001 <0.001
Tl AD-ICP-MS 0.002 0.44 0.35 <0.02 0.07 0.03 0.03 0.09
Pb  AD-ICP-MS 0.18 13.2 46.4 6.5 10.1 4.4 13.9 22
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 1.02 9.04 0.92 2.65 5.86 5.47 2.27
U FUS-ICP-MS 0.05 0.62 1.26 0.37 1.24 1.92 1.96 1.35
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348038 348041 348042 348045 348046 348048 348051
Drill Hole ID GV-16-09  GV-16-09 GV-16-09 GV-16-09 GV-16-09 GV-16-13a  GV-16-05
Drill Hole Depth (m) 25.84 61 77.3 116.9 73.75 48.45 4
UTM easting 568264 568264 568264 568264 568264 567404 569136
UTM northing 5538555 5538555 5538555 5538555 5538555 5537944 5538729
Lithology Code LOD Arg Arg ADSM B-S1 Arg VC B-S1
SiO2(%)  FUS-ICP-AES 0.01 514 47.1 53.1 54.9 77.8 56.6 53.3
TiO> FUS-ICP-AES 0.01 1.9 0.43 0.58 0.69 0.15 0.55 0.44
AlLO3 FUS-ICP-AES 0.01 14.7 15.65 16.5 15.15 3.91 14.25 15.1
Fe20s1  FUS-ICP-AES 0.01 12.1 9.84 15 10.3 9.64 10.8 8.37
MnO FUS-ICP-AES 0.01 0.25 0.12 0.08 0.11 0.09 0.13 0.12
MgO FUS-ICP-AES 0.01 4.53 7.81 0.97 5.6 0.59 6.37 5.32
CaO FUS-ICP-AES 0.01 8.07 8.93 2.66 4.69 3.99 2.39 10.15
Na20 FUS-ICP-AES 0.01 2.49 1.59 8.13 3.79 0.35 3.38 3.04
K20 FUS-ICP-AES 0.01 0.08 0.79 0.19 0.05 0.67 0.95 0.04
P20s FUS-ICP-AES 0.01 0.24 0.02 0.31 0.07 0.48 0.06 0.04
Cr20; FUS-ICP-AES 0.002 0.012 0.02 0.007 0.002 0.005 0.001 0.003
BaO FUS-ICP-AES 0.01 0.005 0.01 0.005 0.005 0.01 0.01 0.005
LOI GRAV 4.53 7.11 2.67 4.89 34 4.55 4.5
Total 100.34 99.44 100.21 100.25 101.09 100.05 100.44
COz COM-IR 1.427 3.101 1.748 1.575 3.027 1.038 2.691
S COM-IR 0.057 0.028 0.01 0.072 0.054 0.026 0.046
Li (ppm) AD-ICP-MS 0.4 15.2 20.1 8.7 22.1 4.7 9.7 6.9
Be AD-ICP-MS 0.04 1.13 0.19 0.26 0.24 0.21 0.25 0.26
Sc AD-ICP-MS 1.1 35.9 38.5 36 35.7 8.6 28.1 36.8
\% FUS-ICP-MS 1 279 386 274 383 260 260 285
Co AD-ICP-MS 0.13 36.4 34 29.5 33.6 14.2 36.7 35.2
Ni AD-ICP-MS 0.7 45.5 71.3 36.9 26.9 26.2 28.3 35.7
Cu AD-ICP-MS 1.4 50 25.9 33.7 69 1125 2.2 118
Zn AD-ICP-MS 1.8 123 70 84 96 42 33 66
Ga FUS-ICP-MS 0.05 22.4 15.2 10.2 15.2 6.5 14.3 13.9
Rb FUS-ICP-MS 0.2 1.2 12.4 24 0.2 11.1 5.6 0.5
Sr FUS-ICP-MS 0.1 349 207 79.6 94.9 38.2 83 140.5
Y FUS-ICP-MS 0.1 41 11.7 21.9 21.3 27.2 14.5 12.7
Zr FUS-ICP-MS 2 181 24 45 38 12 38 24
Nb FUS-ICP-MS 0.2 7 0.6 1.3 0.9 0.6 0.9 0.6
Mo AD-ICP-MS 0.08 0.84 0.09 0.41 041 0.78 0.12 0.31
Ag AD-ICP-MS 0.01 0.01 0.04 0.05 0.02 0.31 <0.01 0.06
Cd AD-ICP-MS 0.013 0.13 0.19 0.02 0.06 0.03 <0.02 0.14
In AD-ICP-MS 0.002 0.112 0.052 0.078 0.069 0.056 0.078 0.049
Sn AD-ICP-MS 0.16 2.2 0.2 0.4 0.4 0.6 0.5 0.4
Sb AD-ICP-MS 0.04 2.52 0.51 0.52 0.5 0.3 0.3 0.8
Cs AD-ICP-MS 0.01 <0.05 0.12 0.05 <0.05 0.11 0.06 <0.05
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348038 348041 348042 348045 348046 348048 348051
Drill Hole ID GV-16-09  GV-16-09 GV-16-09 GV-16-09 GV-16-09 GV-16-13a  GV-16-05
Drill Hole Depth (m) 25.84 61 77.3 116.9 73.75 48.45 4
UTM easting 568264 568264 568264 568264 568264 567404 569136
UTM northing 5538555 5538555 5538555 5538555 5538555 5537944 5538729
Lithology Code LOD Arg Arg ADSM B-S1 Arg VC B-S1
La  FUS-ICP-MS 0.1 12.2 1.4 4.5 2.7 4 2.7 1.7
Ce  FUS-ICP-MS 0.1 30.9 32 9.6 6.3 7.2 6.5 35
Pr  FUS-ICP-MS 0.03 4.11 0.45 1.28 0.93 1.24 0.85 0.52
Nd  FUS-ICP-MS 0.1 18.8 2.3 5.5 4.2 5.7 4.7 2.9
Sm  FUS-ICP-MS 0.03 5.6 0.91 1.7 1.56 1.81 1.69 1.14
Eu  FUS-ICP-MS 0.03 1.95 0.35 0.62 0.6 0.56 0.45 0.37
Gd  FUS-ICP-MS 0.05 6.92 1.44 2.63 2.58 2.89 2.17 1.55
Tb  FUS-ICP-MS 0.01 1.04 0.29 0.45 0.46 0.49 0.41 0.31
Dy  FUS-ICP-MS 0.05 6.82 1.88 3.16 3.12 3.54 2.68 2.2
Ho  FUS-ICP-MS 0.01 1.56 0.47 0.71 0.79 0.89 0.6 0.51
Er  FUS-ICP-MS 0.03 4.44 1.36 2.38 241 2.73 1.98 1.59
Tm  FUS-ICP-MS 0.01 0.63 0.2 0.42 0.35 0.4 0.26 0.24
Yb  FUS-ICP-MS 0.03 4.4 1.56 2.5 2.44 2.62 1.87 1.47
Lu  FUS-ICP-MS 0.01 0.64 0.21 0.42 0.39 0.39 0.32 0.26
Hf  FUS-ICP-MS 0.2 4.5 0.8 1.3 1.3 0.3 1.3 0.9
Ta  FUS-ICP-MS 0.1 0.6 0.1 0.2 0.2 0.2 0.05 0.2
Au  FA-ICP-AES 0.001  <0.001 0.001 0.2 <0.001 0.031 0.001 <0.001
Tl  AD-ICP-MS 0.002 <0.02 0.02 <0.02 <0.02 0.03 0.04 <0.02
Pb  AD-ICP-MS 0.18 10 1.7 2.8 1 1.7 0.8 2.1
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 0.92 <0.47 <0.47
Th  FUS-ICP-MS 0.05 2.23 0.27 0.76 0.62 0.5 0.61 0.28
U FUS-ICP-MS 0.05 1.41 0.18 0.44 0.21 0.89 0.18 0.2
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348053 348054 348055 348056 348058 348059 348060
Drill Hole ID GV-16-05  GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 28.74 41.2 64.06 63.6 67.1 68 70.58
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 MR-IF ASMM VC
SiO2(%)  FUS-ICP-AES 0.01 56.9 494 53 452 36.2 52.1 61.9
TiO> FUS-ICP-AES 0.01 0.52 0.42 0.5 0.57 0.08 0.47 0.45
AlLO3 FUS-ICP-AES 0.01 14.85 15.6 15.5 14.6 1.73 9.41 14.85
Fe2Ost FUS-ICP-AES 0.01 6.35 8.26 9.11 11.3 53.9 15.15 5.97
MnO FUS-ICP-AES 0.01 0.03 0.11 0.11 0.2 0.45 4.23 0.25
MgO FUS-ICP-AES 0.01 1.73 493 7.04 6.51 0.62 3.09 2.79
CaO FUS-ICP-AES 0.01 15.25 11.15 6.23 8.24 3.79 5.21 1.96
Na20 FUS-ICP-AES 0.01 0.49 2.64 3.28 3.24 0.33 1.75 5.83
K20 FUS-ICP-AES 0.01 0.03 0.01 0.13 0.28 0.06 1.23 0.89
P20s FUS-ICP-AES 0.01 0.06 0.04 0.06 0.06 2.19 0.2 0.07
Cr20; FUS-ICP-AES 0.002 0.001 0.003 0.006 0.001 0.002 0.007 0.006
BaO FUS-ICP-AES 0.01 0.005 0.005 0.005 0.005 0.005 0.02 0.01
LOI GRAV 3.95 6.09 5.49 8.31 -0.59 8.44 4.03
Total 100.17 98.68  100.47 98.52 98.76  101.31 99.02
CO2 COM-IR 3.056 4.298 2.503 6.106 0.956 6.87 2.656
S COM-IR 0.014 0.043 0.027 0.776 0.034 0.046 0.016
Li (ppm)  AD-ICP-MS 0.4 4.2 13 14.9 20.8 2.5 10.4 13.3
Be AD-ICP-MS 0.04 0.26 0.17 0.16 0.26 0.25 2.09 0.63
Sc AD-ICP-MS 1.1 34.1 37.7 34.7 36.6 3.1 11.4 20.5
v FUS-ICP-MS 1 328 282 361 395 160 82 97
Co AD-ICP-MS 0.13 16.2 32.9 36.6 47.2 452 28.6 15.9
Ni AD-ICP-MS 0.7 14.9 40.1 38.9 21.3 30.6 58.3 16.4
Cu AD-ICP-MS 1.4 17.4 131 87.6 88.1 189 317 42
Zn AD-ICP-MS 1.8 44 70 80 96 73 91 73
Ga FUS-ICP-MS 0.05 21.2 159 14.8 16.4 2.8 13 15.2
Rb FUS-ICP-MS 0.2 0.6 0.2 0.4 6.6 0.6 294 21.8
Sr FUS-ICP-MS 0.1 88.1 224 108.5 80.2 455 54.2 108.5
Y FUS-ICP-MS 0.1 13.8 14.3 15.7 19.1 29 233 25
Zr FUS-ICP-MS 2 27 22 29 29 16 86 161
Nb FUS-ICP-MS 0.2 0.6 0.5 0.7 0.7 1.4 7.2 52
Mo AD-ICP-MS 0.08 0.52 0.49 0.2 0.99 0.45 0.11 0.86
Ag AD-ICP-MS 0.01 0.03 0.05 0.08 0.09 0.08 0.06 0.02
Cd AD-ICP-MS 0.013 0.4 0.06 0.07 0.05 0.05 0.04 0.04
In AD-ICP-MS 0.002 0.061 0.047 0.054 0.059 0.18 0.113 0.021
Sn AD-ICP-MS 0.16 0.3 0.2 0.3 0.3 0.6 2 0.4
Sb AD-ICP-MS 0.04 1.15 0.72 0.56 1.03 0.22 0.66 0.37
Cs AD-ICP-MS 0.01 <0.05 <0.05 <0.05 0.15 <0.05 0.22 0.13
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348053 348054 348055 348056 348058 348059 348060
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 28.74 412 64.06 63.6 67.1 68 70.58
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 MR-IF ASMM VC
La  FUS-ICP-MS 0.1 1.6 1.4 1.6 1.5 17.9 30.3 13
Ce  FUS-ICP-MS 0.1 3.9 3.1 3.6 3.6 27.7 104.5 314
Pr  FUS-ICP-MS 0.03 0.57 0.42 0.54 0.54 5.19 7.61 3.65
Nd  FUS-ICP-MS 0.1 2.9 2.4 2.8 2.8 20.9 27.8 15.2
Sm  FUS-ICP-MS 0.03 1 1.01 1.05 1.05 5.29 5.8 3.56
Eu  FUS-ICP-MS 0.03 0.42 0.37 0.39 0.53 1.34 1.37 0.84
Gd  FUS-ICP-MS 0.05 1.64 1.45 1.7 2.05 6.19 5.96 3.95
Tb  FUS-ICP-MS 0.01 0.35 0.29 0.31 0.38 0.93 0.82 0.62
Dy  FUS-ICP-MS 0.05 2.41 2.43 2.4 2.74 5.9 4.75 4.07
Ho  FUS-ICP-MS 0.01 0.56 0.51 0.59 0.71 1.2 1.04 0.95
Er  FUS-ICP-MS 0.03 1.86 1.75 1.68 2.22 3.33 2.78 2.81
Tm  FUS-ICP-MS 0.01 0.24 0.22 0.28 0.34 0.5 0.41 0.43
Yb  FUS-ICP-MS 0.03 1.56 1.77 1.81 2.32 2.95 2.53 3
Lu  FUS-ICP-MS 0.01 0.24 0.26 0.34 0.37 0.37 0.35 0.49
Hf  FUS-ICP-MS 0.2 0.8 0.7 1 1.1 0.3 2.3 4.7
Ta  FUS-ICP-MS 0.1 0.2 0.2 0.1 0.1 0.2 0.6 0.4
Au  FA-ICP-AES 0.001 <0.001 <0.001 <0.001 0.03 0.048 0.196 0.003
Tl  AD-ICP-MS 0.002 <0.02 <0.02 <0.02 0.05 <0.02 0.16 0.13
Pb  AD-ICP-MS 0.18 1.9 1.7 1.1 2.9 36.7 19.2 6.3
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 0.79 <0.47
Th  FUS-ICP-MS 0.05 0.28 0.21 0.31 0.29 0.92 7.14 3.94
U FUS-ICP-MS 0.05 0.28 0.24 0.21 0.24 1.62 1.12 1.56
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348061 348062 348063 348064 348065 348066 348068
Drill Hole ID GV-16-05  GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 76.2 80.77 85.8 94.11  101.86 11122 13275
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD vC ASMM Arg VC VC VC VC
SiO2(%)  FUS-ICP-AES 0.01 51.8 51.4 52.5 51.7 49.8 52.4 53.6
TiO: FUS-ICP-AES 0.01 0.82 0.51 1.67 1.36 1.12 0.48 0.66
AlLO3 FUS-ICP-AES 0.01 15.9 10.35 15.55 15.15 16.25 16.7 17.05
Fe2Ost FUS-ICP-AES 0.01 6.47 19.95 11.6 9.13 6.93 6.29 7.23
MnO FUS-ICP-AES 0.01 0.17 2.85 0.24 0.16 0.13 0.13 0.13
MgO FUS-ICP-AES 0.01 5.36 2.63 3.71 6.93 5.49 6 6.09
CaO FUS-ICP-AES 0.01 4.36 5.06 5.41 6.08 7.99 11 8.96
Na20 FUS-ICP-AES 0.01 6.74 1.89 4.79 4.1 5.35 2.23 2.77
K20 FUS-ICP-AES 0.01 0.12 0.94 0.27 0.21 0.23 0.24 0.59
P20s FUS-ICP-AES 0.01 0.15 0.2 0.29 0.17 0.16 0.07 0.1
Cr203 FUS-ICP-AES 0.002 0.044 0.018 0.005 0.011 0.027 0.03 0.032
BaO FUS-ICP-AES 0.01 0.005 0.02 0.01 0.005 0.005 0.005 0.01
LOI GRAV 6.84 3.33 3.59 5.34 6.27 4.45 3.65
Total 98.79 99.17 99.66  100.37 99.78  100.05 100.88
COz COM-IR 4.934 1.382 1.388 2.291 3.916 1.923 1.259
S COM-IR 0.026 0.073 0.069 0.021 0.021 0.02 0.19
Li (ppm)  AD-ICP-MS 0.4 14.6 7.1 14.6 22.4 16.6 16.9 17
Be AD-ICP-MS 0.04 1.02 2.06 1.09 0.91 0.78 0.69 0.94
Sc AD-ICP-MS 1.1 21 14.3 279 339 28.9 28.7 37.3
v FUS-ICP-MS 1 130 100 184 209 195 187 201
Co AD-ICP-MS 0.13 28.5 32.9 25 31.6 24.2 28.3 30.7
Ni AD-ICP-MS 0.7 141 73.5 19.5 41.6 64.1 63.7 76.9
Cu AD-ICP-MS 1.4 48.6 9.3 22.4 31.7 66.7 27.5 79.6
Zn AD-ICP-MS 1.8 65 162 112 77 61 56 68
Ga FUS-ICP-MS 0.05 14.7 14.3 20.5 16.3 17.4 18.2 16.3
Rb FUS-ICP-MS 0.2 2.2 23.6 5.3 2.9 3.5 4.5 8
Sr FUS-ICP-MS 0.1 199 169 171.5 276 244 238 67
Y FUS-ICP-MS 0.1 27.4 26.2 39.9 25.5 18 9.5 13.9
Zr FUS-ICP-MS 2 161 97 184 133 124 68 74
Nb FUS-ICP-MS 0.2 7.4 8.2 6.5 4.6 5.9 35 3.2
Mo AD-ICP-MS 0.08 0.23 0.65 0.5 0.12 0.1 0.26 0.46
Ag AD-ICP-MS 0.01 0.08 0.05 <0.01 0.02 0.04 0.02 0.05
Cd AD-ICP-MS 0.013 0.05 0.06 0.11 0.07 0.06 0.05 0.07
In AD-ICP-MS 0.002 0.046 0.159 0.093 0.057 0.051 0.039 0.048
Sn AD-ICP-MS 0.16 1.1 2.5 1.8 1.3 1.2 0.8 0.9
Sb AD-ICP-MS 0.04 0.75 2.5 1.22 1.27 0.94 3 2.03
Cs AD-ICP-MS 0.01 <0.05 0.22 0.07 <0.05 <0.05 <0.05 0.05
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348061 348062 348063 348064 348065 348066 348068
Drill Hole ID GV-16-05  GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 76.2 80.77 85.8 94.11 101.86 11122 13275
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD vC ASMM Arg VC VC VC VC
La  FUS-ICP-MS 0.1 14.9 32 10.4 8.8 10.2 7 8.1
Ce  FUS-ICP-MS 0.1 32.8 113.5 28.4 21.9 232 15.3 17.1
Pr  FUS-ICP-MS 0.03 4.1 8.8 4.03 2.94 2.91 1.75 2.1
Nd  FUS-ICP-MS 0.1 15.7 322 18 13.1 12.5 6.3 8
Sm  FUS-ICP-MS 0.03 3.75 7.09 5.52 3.63 2.98 1.5 2.13
Eu  FUS-ICP-MS 0.03 1.18 1.6 1.85 1.25 1.05 0.6 0.74
Gd  FUS-ICP-MS 0.05 4.39 6.87 6.67 4.39 3.31 1.72 2.4
Tb  FUS-ICP-MS 0.01 0.72 1.01 1.08 0.71 0.5 0.27 0.36
Dy  FUS-ICP-MS 0.05 4.49 5.58 6.76 4.4 3.1 1.67 2.27
Ho  FUS-ICP-MS 0.01 0.96 1.15 1.48 0.95 0.68 0.36 0.52
Er  FUS-ICP-MS 0.03 2.89 3.26 4.22 2.73 2.03 1.12 1.44
Tm  FUS-ICP-MS 0.01 0.44 0.45 0.62 04 0.27 0.15 0.22
Yb  FUS-ICP-MS 0.03 2.84 2.86 4.05 2.44 1.84 0.96 1.5
Lu  FUS-ICP-MS 0.01 0.39 0.39 0.56 0.38 0.4 0.13 0.21
Hf  FUS-ICP-MS 0.2 3.8 2.6 4.6 33 2.8 1.6 2
Ta  FUS-ICP-MS 0.1 0.6 0.7 0.5 0.5 0.5 0.3 0.3
Au  FA-ICP-AES 0.001  <0.001 0.009 0.001 <0.001 0.003 <0.001 <0.001
Tl  AD-ICP-MS 0.002 0.02 0.16 0.04 <0.02 0.02 0.02 0.05
Pb  AD-ICP-MS 0.18 19.5 66.4 4.8 4 5.2 910 5.1
Bi  FUS-ICP-MS 0.01 <0.47 0.65 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 3.73 8.05 1.42 1.91 1.97 2.11 2.29
U FUS-ICP-MS 0.05 2.72 1.52 0.9 1.2 1.21 1.1 1.34
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348070 348071 348072 348073 348075 348077 348078
Drill Hole ID GV-16-05  GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-12
Drill Hole Depth (m) 146.78 156.5 162.6 167.4 174.17 200.4 5.8
UTM easting 569136 569136 569136 569136 569136 569136 567665
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538175
Lithology Code LOD VC VC B-S1 B-S1 B-S1 B-S1 B-S1
SiO2 (%) FUS-ICP-AES 0.01 48.7 434 45.2 39.6 47.5 51.3 47.7
TiO:2 FUS-ICP-AES 0.01 0.61 1.32 0.45 0.4 0.51 0.41 0.41
AlO3 FUS-ICP-AES 0.01 14.25 16.6 13.75 13.35 15.35 15.35 17.05
Fe203r  FUS-ICP-AES 0.01 7.86 10.05 8.02 5.73 9.52 9.25 9.19
MnO FUS-ICP-AES 0.01 0.13 0.16 0.1 0.14 0.13 0.12 0.12
MgO FUS-ICP-AES 0.01 9.55 8.07 7.83 5.98 7.3 8.49 7.76
CaO FUS-ICP-AES 0.01 9.5 7.39 7.04 11.2 6.37 7.12 7.69
Na20 FUS-ICP-AES 0.01 2.69 348 2.04 0.96 3.82 4.01 2.54
K20 FUS-ICP-AES 0.01 0.86 0.25 1.54 3.04 0.13 0.08 1.02
P20s FUS-ICP-AES 0.01 0.09 0.14 0.04 0.02 0.05 0.03 0.02
C203 FUS-ICP-AES 0.002 0.161 0.017 0.016 0.015 0.005 0.016 0.02
BaO FUS-ICP-AES 0.01 0.02 0.005 0.01 0.02 0.005 0.005 0.01
LOI GRAV 5.34 7.87 12.6 18.45 7.57 3.16 5.34
Total 99.78 98.77 98.65 98.93 98.27 99.35 98.89
COz COM-IR 3.062 4.082 9.763 16.7 4.421 0.577 1.517
S COM-IR 0.314 0.153 0.291 0.068 0.031 0.018 0.007
Li(ppm)  AD-ICP-MS 0.4 20.1 28.3 24 4.5 23.5 17.9 19.2
Be AD-ICP-MS 0.04 0.85 0.45 0.13 0.27 0.15 0.16 0.24
Sc AD-ICP-MS 1.1 35.7 32 34.2 31 39.2 41.5 33.7
A% FUS-ICP-MS 1 185 224 280 236 312 308 253
Co AD-ICP-MS 0.13 39.6 45.9 35.2 21.7 36.4 41.7 39.2
Ni AD-ICP-MS 0.7 304 74.2 67.1 63.6 40.9 68.4 79
Cu AD-ICP-MS 1.4 58.9 435 79.3 43 100.5 75.9 26.6
Zn AD-ICP-MS 1.8 74 89 65 51 89 79 90
Ga FUS-ICP-MS 0.05 154 16.8 12.7 16.1 11.6 13.5 13.3
Rb FUS-ICP-MS 0.2 14.2 44 25.7 48.1 1.4 0.2 16.2
Sr FUS-ICP-MS 0.1 172 151 99.1 188.5 65.3 88.1 151.5
Y FUS-ICP-MS 0.1 13.1 24.3 14.4 11.7 14.7 13.1 9.9
Zr FUS-ICP-MS 2 64 90 21 18 31 21 21
Nb FUS-ICP-MS 0.2 3 4.2 0.4 0.4 0.9 0.5 0.6
Mo AD-ICP-MS 0.08 04 0.37 0.23 0.55 0.08 0.14 0.42
Ag AD-ICP-MS 0.01 0.05 0.03 0.03 0.02 0.05 0.03 0.02
Cd AD-ICP-MS 0.013 0.09 0.06 0.08 0.14 0.07 0.07 0.07
In AD-ICP-MS 0.002 0.051 0.06 0.044 0.033 0.058 0.055 0.047
Sn AD-ICP-MS 0.16 0.8 0.8 0.2 0.2 03 0.2 0.2
Sb AD-ICP-MS 0.04 2.2 1.08 0.71 1.28 0.91 0.57 0.75
Cs AD-ICP-MS 0.01 0.1 0.19 0.37 0.69 0.1 <0.05 0.12
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348070 348071 348072 348073 348075 348077 348078
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-12
Drill Hole Depth (m) 146.78 156.5 162.6 1674 17417 200.4 5.8
UTM easting 569136 569136 569136 569136 569136 569136 567665
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538175
Lithology Code LOD VC VC B-S1 B-S1 B-S1 B-S1 B-S1
La  FUS-ICP-MS 0.1 6.4 4.9 1.3 2.2 1.5 1.2 1.2
Ce  FUS-ICP-MS 0.1 15 13.2 2.7 4.8 3.7 2.6 2.6
Pr  FUS-ICP-MS 0.03 1.8 2.03 0.41 0.67 0.58 0.4 0.37
Nd  FUS-ICP-MS 0.1 7.3 9.8 2.1 32 2.7 1.9 1.8
Sm  FUS-ICP-MS 0.03 1.93 3.18 0.95 1.05 1.01 0.9 0.6
Eu  FUS-ICP-MS 0.03 0.64 1.19 0.37 0.36 0.36 0.33 0.23
Gd  FUS-ICP-MS 0.05 2.08 4 1.66 1.51 1.79 1.34 1.23
Tb  FUS-ICP-MS 0.01 0.34 0.64 0.31 0.26 0.32 0.25 0.24
Dy  FUS-ICP-MS 0.05 2.18 4.08 2.18 1.82 2.32 1.81 1.88
Ho  FUS-ICP-MS 0.01 0.48 0.94 0.52 0.42 0.55 0.46 0.4
Er  FUS-ICP-MS 0.03 1.36 2.71 1.63 1.33 1.83 1.44 1.38
Tm  FUS-ICP-MS 0.01 0.22 0.37 0.26 0.23 0.3 0.24 0.22
Yb  FUS-ICP-MS 0.03 1.38 2.41 1.65 1.38 1.77 1.52 1.43
Lu  FUS-ICP-MS 0.01 0.22 0.37 0.26 0.2 0.3 0.26 0.23
Hf  FUS-ICP-MS 0.2 1.7 2.3 0.7 0.7 1 0.8 0.7
Ta  FUS-ICP-MS 0.1 0.3 0.4 0.1 0.1 0.2 0.1 0.1
Au  FA-ICP-AES 0.001 <0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001
Tl  AD-ICP-MS 0.002 0.1 0.02 0.15 0.31 <0.02 <0.02 0.05
Pb  AD-ICP-MS 0.18 3.7 2.5 1.2 39 1.1 0.8 1.5
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 1.82 0.42 0.18 0.19 0.32 0.17 0.28
U FUS-ICP-MS 0.05 1.15 0.18 0.17 0.29 0.16 0.11 0.21
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348079 348080 348082 348083 348085 348086 348090
Drill Hole ID GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12 GV-16-12  GV-16-12
Drill Hole Depth (m) 18.38 22 35.8 393 44.11 46.9 49.15
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 B-S2 MR-IF B-S1
SiO2 (%) FUS-ICP-AES 0.01 479 46.9 49.2 45.1 41.7 18.5 54.8
TiO:2 FUS-ICP-AES 0.01 0.64 0.66 0.66 0.41 2.89 0.22 0.44
AlLO; FUS-ICP-AES 0.01 15.8 16.15 20.2 12.9 14.65 3.81 15.5
Fe203r  FUS-ICP-AES 0.01 8.36 8.23 10.3 6.35 13.5 68.8 8.37
MnO FUS-ICP-AES 0.01 0.14 0.11 0.14 0.14 0.24 1.45 0.1
MgO FUS-ICP-AES 0.01 5.44 4.73 2.06 5.99 6 1.73 5.17
CaO FUS-ICP-AES 0.01 12.65 12.05 7.51 15.1 7.71 3.43 7.35
Na20 FUS-ICP-AES 0.01 2.67 3.15 4.24 2.39 1.65 0.04 3.39
K20 FUS-ICP-AES 0.01 0.04 0.46 1.72 0.02 1.08 0.03 0.02
P20s FUS-ICP-AES 0.01 0.05 0.06 0.07 0.03 0.49 1.84 0.1
C203 FUS-ICP-AES 0.002 0.011 0.015 0.012 0.038 0.007 0.005 0.001
BaO FUS-ICP-AES 0.01 0.005 0.005 0.03 0.01 0.02 0.005 0.005
LOI GRAV 6.18 7.66 2.28 11.55 8.92 0.12 4.63
Total 99.89  100.19 98.44 100.04 98.88 99.98 99.9
COz COM-IR 3.546 4917 0.224 7.962 5.361 0.744 1.959
S COM-IR 0.016 0.011 0.01 0.006 0.009 0.005 0.013
Li (ppm)  AD-ICP-MS 0.4 15.4 16.1 8.4 16 27.3 6.3 13.8
Be AD-ICP-MS 0.04 0.25 0.28 0.55 0.21 1.26 0.59 0.39
Sc AD-ICP-MS 1.1 39.2 42.9 37.6 352 29.2 6.8 30.3
A% FUS-ICP-MS 1 283 294 222 178 292 238 261
Co AD-ICP-MS 0.13 36.9 333 324 33.1 50.1 76.9 30.7
Ni AD-ICP-MS 0.7 55.2 59.2 54 73.6 64.8 67.5 41.7
Cu AD-ICP-MS 1.4 97.6 71.5 40.8 448 349 7.4 110
Zn AD-ICP-MS 1.8 77 73 91 57 118 265 67
Ga FUS-ICP-MS 0.05 15.1 14.4 17 10.3 19.6 6.3 16.2
Rb FUS-ICP-MS 0.2 0.4 9.2 37.8 04 19.1 0.7 0.2
Sr FUS-ICP-MS 0.1 114 132 135 135.5 141 22.7 241
Y FUS-ICP-MS 0.1 15.9 16.4 14.8 9 26.4 23.3 12.4
Zr FUS-ICP-MS 2 33 32 46 20 229 23 38
Nb FUS-ICP-MS 0.2 0.9 0.7 1.2 0.5 154 2.7 0.7
Mo AD-ICP-MS 0.08 0.58 0.2 0.25 0.2 04 0.21 0.45
Ag AD-ICP-MS 0.01 0.04 0.02 0.03 0.02 0.01 0.02 0.03
Cd AD-ICP-MS 0.013 0.08 0.08 0.04 0.11 0.16 0.04 0.06
In AD-ICP-MS 0.002 0.054 0.057 0.072 0.042 0.087 0.182 0.049
Sn AD-ICP-MS 0.16 04 0.3 0.3 0.2 1.1 1.1 04
Sb AD-ICP-MS 0.04 0.81 0.92 1.11 0.99 1.58 0.41 0.95
Cs AD-ICP-MS 0.01 <0.05 0.08 0.28 <0.05 0.16 <0.05 <0.05
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348079 348080 348082 348083 348085 348086 348090
Drill Hole ID GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12
Drill Hole Depth (m) 18.38 22 35.8 39.3 4411 46.9 49.15
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 B-S2 MR-IF B-S1
La  FUS-ICP-MS 0.1 1.9 1.9 3.1 1.1 18.3 10 4
Ce  FUS-ICP-MS 0.1 4.5 4.4 7 2.8 432 18.9 8.9
Pr  FUS-ICP-MS 0.03 0.74 0.74 0.85 0.4 5.6 3.04 1.05
Nd  FUS-ICP-MS 0.1 3.9 4.1 4.5 2 26.3 13.7 5.4
Sm  FUS-ICP-MS 0.03 1.45 1.87 1.7 1.1 6.25 3.86 1.98
Eu  FUS-ICP-MS 0.03 0.61 0.61 0.58 0.31 1.94 0.88 0.53
Gd  FUS-ICP-MS 0.05 2.27 2.33 2.12 1.2 6.28 4.29 2.23
Tb  FUS-ICP-MS 0.01 0.36 0.35 0.36 0.22 0.9 0.73 0.33
Dy  FUS-ICP-MS 0.05 2.49 2.76 2.52 1.62 5.27 4.83 1.91
Ho  FUS-ICP-MS 0.01 0.63 0.62 0.58 0.34 0.97 1.03 0.59
Er  FUS-ICP-MS 0.03 1.64 1.93 1.78 1.15 2.94 3.48 1.45
Tm  FUS-ICP-MS 0.01 0.29 0.29 0.31 0.16 0.42 0.41 0.24
Yb  FUS-ICP-MS 0.03 1.61 1.81 2.14 0.97 2.56 2.56 1.26
Lu  FUS-ICP-MS 0.01 0.32 0.34 0.26 0.16 0.39 0.4 0.23
Hf  FUS-ICP-MS 0.2 1.1 1 1.3 0.5 4.8 0.5 1.2
Ta  FUS-ICP-MS 0.1 0.2 0.2 0.2 0.1 1 0.2 0.2
Au  FA-ICP-AES 0.001 <0.001 <0.001 0.001 <0.001 0.001 0.001 0.001
Tl  AD-ICP-MS 0.002 <0.02 0.03 0.13 <0.02 0.13 <0.02 <0.02
Pb  AD-ICP-MS 0.18 1 1.1 3.6 2.7 6.9 2.3 2.2
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.25 0.19 0.8 0.18 0.8 1.07 0.65
U FUS-ICP-MS 0.05 0.36 0.81 0.34 0.09 0.37 1.21 0.4
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348091 348092 348093 348094 348095 348096 348097
Drill Hole ID GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12 GV-16-12  GV-16-12
Drill Hole Depth (m) 63.18 66.02 71.6 83.5 89 93.1 102.86
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 VC B-S1 B-S1 VC VC B-S1
SiO2 (%) FUS-ICP-AES 0.01 50.8 54.1 54.6 59.8 45.5 42.2 40.7
TiO:2 FUS-ICP-AES 0.01 0.73 0.61 0.73 0.36 0.76 0.89 0.29
AlLO; FUS-ICP-AES 0.01 16.5 14.55 15.25 14.8 16.55 16.7 14.2
Fe2Osr  FUS-ICP-AES 0.01 10.75 9.75 11.75 5.87 11.5 12.45 8.75
MnO FUS-ICP-AES 0.01 0.07 0.09 0.14 0.04 0.05 0.05 0.09
MgO FUS-ICP-AES 0.01 7.39 6.75 5.13 4.65 6.83 7.7 8.35
CaO FUS-ICP-AES 0.01 5.89 5.03 7.77 6.5 6.76 5.42 9.65
Na20 FUS-ICP-AES 0.01 2.98 2.47 1.62 3.94 2.23 1.19 0.87
K20 FUS-ICP-AES 0.01 0.14 0.74 0.15 0.03 0.69 0.77 0.91
P20s FUS-ICP-AES 0.01 0.04 0.05 0.06 0.07 0.07 0.09 0.01
C203 FUS-ICP-AES 0.002 0.002 0.001 0.002 0.008 0.002 0.001 0.064
BaO FUS-ICP-AES 0.01 0.005 0.02 0.005 0.005 0.01 0.01 0.01
LOI GRAV 4.95 6.62 3.45 4.59 9.25 10.6 15.15
Total 100.25 100.79 100.69 100.69 100.21 98.08 99.06
COz COM-IR 1.188 2.802 0.261 2.095 5.27 7.05 10923
S COM-IR 0.165 0.075 0.094 0.013 0.246 0.652 0.056
Li (ppm)  AD-ICP-MS 0.4 222 22.7 154 134 31.2 334 27.9
Be AD-ICP-MS 0.04 0.34 0.35 0.25 0.39 0.32 0.41 0.18
Sc AD-ICP-MS 1.1 34.9 33.1 36 26.3 30.4 32.1 38.2
A% FUS-ICP-MS 1 345 281 400 188 290 366 237
Co AD-ICP-MS 0.13 344 29.4 37.2 26.4 27.6 35.8 40.2
Ni AD-ICP-MS 0.7 31 25.7 235 52.6 21.6 27.6 125
Cu AD-ICP-MS 1.4 73.8 77.6 69.4 66.9 61.8 98 37.3
Zn AD-ICP-MS 1.8 92 81 94 52 108 114 62
Ga FUS-ICP-MS 0.05 154 13.9 17.5 13.7 15.6 16.6 12.3
Rb FUS-ICP-MS 0.2 0.4 10.5 0.4 0.2 7.3 7.1 9.7
Sr FUS-ICP-MS 0.1 126 74.8 338 227 69.4 109 135
Y FUS-ICP-MS 0.1 15.9 14.9 16.7 9.6 23.3 23.2 8.4
Zr FUS-ICP-MS 2 34 28 34 40 45 45 11
Nb FUS-ICP-MS 0.2 0.6 0.6 0.8 0.5 1.1 1.1 0.3
Mo AD-ICP-MS 0.08 0.37 0.27 0.37 0.48 0.32 0.73 0.23
Ag AD-ICP-MS 0.01 0.05 0.02 0.05 0.03 0.05 0.1 0.05
Cd AD-ICP-MS 0.013 0.11 0.07 0.1 0.06 0.02 0.06 0.14
In AD-ICP-MS 0.002 0.071 0.053 0.067 0.037 0.08 0.076 0.04
Sn AD-ICP-MS 0.16 0.3 0.3 0.3 0.4 0.3 0.4 <0.2
Sb AD-ICP-MS 0.04 0.72 0.54 0.93 0.56 1.11 2.26 0.92
Cs AD-ICP-MS 0.01 <0.05 0.18 <0.05 <0.05 0.12 0.1 0.23
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348091 348092 348093 348094 348095 348096 348097
Drill Hole ID GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12
Drill Hole Depth (m) 63.18 66.02 71.6 83.5 89 93.1 102.86
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 VC B-S1 B-S1 VC VC B-S1
La  FUS-ICP-MS 0.1 1.6 1.6 1.6 4.1 2.3 2.6 0.5
Ce  FUS-ICP-MS 0.1 4.4 4.1 4.3 9 5.8 6 1.5
Pr  FUS-ICP-MS 0.03 0.6 0.63 0.61 1.08 0.95 0.94 0.23
Nd  FUS-ICP-MS 0.1 3.7 3.4 3.9 4.8 4.7 4.3 1.2
Sm  FUS-ICP-MS 0.03 1.58 1.43 1.67 1.47 1.68 2.04 0.55
Eu  FUS-ICP-MS 0.03 0.53 0.45 0.49 0.45 0.62 0.59 0.28
Gd  FUS-ICP-MS 0.05 2.41 2.3 2.27 1.74 291 3.01 0.92
Tb  FUS-ICP-MS 0.01 0.44 0.38 0.46 0.28 0.53 0.55 0.18
Dy  FUS-ICP-MS 0.05 2.66 2.33 2.92 1.73 3.75 3.46 1.37
Ho  FUS-ICP-MS 0.01 0.68 0.63 0.67 0.36 0.84 0.89 0.36
Er  FUS-ICP-MS 0.03 1.92 1.89 2.39 1.27 2.68 3.05 1.22
Tm  FUS-ICP-MS 0.01 0.34 0.29 0.28 0.16 0.49 0.39 0.15
Yb  FUS-ICP-MS 0.03 2.06 1.95 2.31 1.06 2.77 2.77 1.04
Lu  FUS-ICP-MS 0.01 0.25 0.26 0.32 0.17 0.52 0.43 0.16
Hf  FUS-ICP-MS 0.2 1.1 0.9 1.2 1 1.5 1.6 0.4
Ta  FUS-ICP-MS 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.1
Au  FA-ICP-AES 0.001 0.001 <0.001 0.001 <0.001 0.002 0.01 <0.001
Tl  AD-ICP-MS 0.002 <0.02 0.13 <0.02 <0.02 0.12 0.14 0.15
Pb  AD-ICP-MS 0.18 1.2 0.8 24 1.4 09 2.2 1.7
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.26 0.19 0.27 0.81 0.36 0.33 0.09
U FUS-ICP-MS 0.05 0.41 0.29 0.2 0.3 0.3 0.62 0.12
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348099 348100 348901 348902 348904 348905 348906
Drill Hole ID GV-16-12 v 1l 36a GV-16-01  GV-16-01 GV-16-01  GV-16-01  GV-16-01
Drill Hole Depth (m) 118.96 10 109.5 118.7 121.4 124.7 132.4
UTM easting 567665 567404 567749 567749 567749 567749 567749
UTM northing 5538175 5537944 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD B-S1 VC B-S1 MR-IF ADSM ADSM B-S1
SiO2 (%) FUS-ICP-AES 0.01 53 49 51.3 28.8 52.5 43.8 54.7
TiO> FUS-ICP-AES 0.01 0.78 1.38 0.34 0.15 0.64 3.7 0.57
AlLO; FUS-ICP-AES 0.01 15.85 14.4 14.9 3.6 19.75 14.55 14.35
Fe2Osr  FUS-ICP-AES 0.01 11.4 11.05 8.32 58.8 11.9 14.7 9.24
MnO FUS-ICP-AES 0.01 0.08 0.18 0.08 1.04 0.11 0.18 0.28
MgO FUS-ICP-AES 0.01 5.59 6.9 5.38 1.44 1.75 5.6 5.89
CaO FUS-ICP-AES 0.01 4.23 9.58 11.25 3.87 4.98 7.51 5.28
Na20 FUS-ICP-AES 0.01 3.33 2.96 1.33 0.03 4.16 2.72 3.48
K20 FUS-ICP-AES 0.01 0.05 0.34 0.65 0.33 3.02 0.84 0.71
P20:s FUS-ICP-AES 0.01 0.06 0.16 0.03 2.47 0.1 0.56 0.07
Cr20; FUS-ICP-AES 0.002 0.002 0.028 0.031 0.015 0.006 0.008 0.002
BaO FUS-ICP-AES 0.01 0.005 0.01 0.005 0.005 0.06 0.02 0.01
LOI GRAV 4.96 3.12 6.54 -0.8 2.26 5.52 5.92
Total 99.34 99.14 100.19 99.75 101.25 99.74  100.51
CO2 COM-IR 1.632 0.511 3.804 0.307 0.514 2.622 3.429
S COM-IR 0.242 0.023 0.02 0.034 0.017 0.163 1.114
Li (ppm)  AD-ICP-MS 0.4 22.7 7.1 22.9 6.3 5.6 14.6 17.1
Be AD-ICP-MS 0.04 0.28 0.67 0.25 0.88 0.65 1.2 0.19
Sc AD-ICP-MS 1.1 36.7 48.2 33.2 6.7 38.3 31.3 29.8
v FUS-ICP-MS 1 362 280 218 237 272 384 248
Co AD-ICP-MS 0.13 36.5 45.1 25.2 69.2 40.4 45.1 32.6
Ni AD-ICP-MS 0.7 16.4 63.5 86.8 46.9 443 49.3 24.5
Cu AD-ICP-MS 1.4 81.6 93.6 15.9 204 13.4 445 72.4
Zn AD-ICP-MS 1.8 112 94 62 158 74 118 186
Ga FUS-ICP-MS 0.05 16.4 17.6 13.7 6.3 20.6 229 16.1
Rb FUS-ICP-MS 0.2 0.5 34 12.2 7.6 58.1 12.7 6
Sr FUS-ICP-MS 0.1 104.5 219 366 27.8 127 234 81.2
Y FUS-ICP-MS 0.1 19.1 25.9 10.7 35.7 17.5 33.6 19.2
Zr FUS-ICP-MS 2 38 104 27 24 47 268 40
Nb FUS-ICP-MS 0.2 0.9 5.2 1 2 1.4 18 1
Mo AD-ICP-MS 0.08 0.3 0.66 0.1 0.27 0.19 1.72 0.49
Ag AD-ICP-MS 0.01 0.03 0.04 0.01 0.05 0.01 0.04 0.07
Cd AD-ICP-MS 0.013 0.06 0.09 0.06 0.04 0.03 0.1 0.07
In AD-ICP-MS 0.002 0.068 0.074 0.038 0.275 0.072 0.101 0.064
Sn AD-ICP-MS 0.16 0.4 0.9 0.2 1.1 0.4 2 0.3
Sb AD-ICP-MS 0.04 0.64 1.03 0.74 0.41 1.14 0.76 0.18
Cs AD-ICP-MS 0.01 0.05 <0.05 0.14 0.06 0.55 0.16 0.08
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348099 348100 348901 348902 348904 348905 348906
Drill Hole ID GV-16-12 Gv-llsi GV-16-01  GV-16-01 GV-16-01 GV-16-01  GV-16-01
Drill Hole Depth (m) 118.96 10 109.5 118.7 121.4 124.7 132.4
UTM easting 567665 567404 567749 567749 567749 567749 567749
UTM northing 5538175 5537944 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD B-S1 VC B-S1 MR-IF  ADSM  ADSM B-S1
La  FUS-ICP-MS 0.1 2 6.6 1.9 18.1 3 19.2 2
Ce  FUS-ICP-MS 0.1 4.8 17.2 4.4 26.1 5.9 48 4.7
Pr  FUS-ICP-MS 0.03 0.7 2.49 0.65 5.22 0.92 6.82 0.76
Nd  FUS-ICP-MS 0.1 4.1 12.9 32 20.6 4 28.3 3.7
Sm  FUS-ICP-MS 0.03 1.81 39 1.22 5.15 1.34 7.01 1.5
Eu  FUS-ICP-MS 0.03 0.62 1.32 0.35 1.48 0.46 2.44 0.43
Gd  FUS-ICP-MS 0.05 2.32 4.76 1.4 7.39 2.18 7.39 2.08
Tb  FUS-ICP-MS 0.01 0.47 0.8 0.21 1.18 0.43 1.21 0.43
Dy  FUS-ICP-MS 0.05 3.35 5.15 1.78 7.6 3.13 6.74 2.99
Ho  FUS-ICP-MS 0.01 0.68 1.1 0.34 1.6 0.76 1.35 0.78
Er  FUS-ICP-MS 0.03 2.19 3.21 1.42 4.45 1.92 3.49 2.14
Tm  FUS-ICP-MS 0.01 0.35 0.42 0.16 0.66 0.37 0.5 0.41
Yb  FUS-ICP-MS 0.03 2.47 2.86 1.22 3.95 2.43 2.99 2.72
Lu  FUS-ICP-MS 0.01 0.43 0.35 0.2 0.53 0.38 0.51 0.43
Hf  FUS-ICP-MS 0.2 1.2 2.7 0.8 0.6 1.4 6 1.2
Ta  FUS-ICP-MS 0.1 0.1 0.3 0.2 0.2 0.2 1.4 0.2
Au  FA-ICP-AES 0.001 <0.001 <0.001 0.005 0.011 <0.001 <0.001 0.001
Tl  AD-ICP-MS 0.002 <0.02 0.02 0.03 0.06 0.52 0.15 0.1
Pb  AD-ICP-MS 0.18 1.2 3 1.9 4 4.6 4.1 1.5
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.37 0.69 0.42 1.28 0.69 1.11 0.39
U FUS-ICP-MS 0.05 0.2 0.22 0.12 1.37 0.25 0.43 0.24
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348907 348908 348909 348910 348911 348912 348913
Drill Hole ID GV-16-01  GV-16-01  GV-16-01 GV-16-01 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 155.6 144.5 167.5 181.5 9.6 17.32 30
UTM easting 567749 567749 567749 567749 568631 568631 568631
UTM northing 5538379 5538379 5538379 5538379 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S2 B-S1 B-S1 B-S1
SiO2 (%) FUS-ICP-AES 0.01 56.2 55.1 59.3 42.2 424 49.8 51.6
TiO2 FUS-ICP-AES 0.01 0.64 0.6 0.35 3.55 0.5 0.55 0.5
AlLO; FUS-ICP-AES 0.01 15.8 14.65 14.2 13.85 15.1 15.55 17.7
Fe203r  FUS-ICP-AES 0.01 10.8 11.95 6.59 14.3 6.9 10.45 9.62
MnO FUS-ICP-AES 0.01 0.11 0.16 0.06 0.19 0.11 0.05 0.07
MgO FUS-ICP-AES 0.01 6.7 5.69 4.28 5.72 5.03 7.65 7.92
CaO FUS-ICP-AES 0.01 4.79 5.44 9.76 8.73 10.65 7.3 3.6
Na20 FUS-ICP-AES 0.01 3.38 2.81 2.03 3.05 1.61 1.59 5.02
K20 FUS-ICP-AES 0.01 0.12 0.2 0.12 0.05 1.64 0.09 0.02
P20s FUS-ICP-AES 0.01 0.05 0.06 0.06 0.5 0.04 0.02 0.01
C203 FUS-ICP-AES 0.002 0.001 0.001 0.008 0.01 0.013 0.002 0.011
BaO FUS-ICP-AES 0.01 0.005 0.005 0.005 0.01 0.01 0.005 0.005
LOI GRAV 3.15 3.8 3.72 7.13 16.05 7.58 3.85
Total 101.75 100.48 100.49 99.32 100.06 100.63 99.93
COz COM-IR 0.112 0.935 1.973 4327 13.673 3.567 0.574
S COM-IR 0.243 0.926 0.164 0.173 0.202 0.147 0.843
Li (ppm)  AD-ICP-MS 0.4 12.2 11.2 8.7 4.2 16 31.9 20.3
Be AD-ICP-MS 0.04 0.3 0.18 0.28 1.14 0.41 0.2 0.21
Sc AD-ICP-MS 1.1 34.1 31.9 24.2 30.5 36.4 384 35.1
A% FUS-ICP-MS 1 310 351 189 383 285 351 267
Co AD-ICP-MS 0.13 37 44.7 23 438 339 38.7 50.2
Ni AD-ICP-MS 0.7 34 15.1 44 4 56.9 47 31.2 68.5
Cu AD-ICP-MS 1.4 79.3 52.3 89.4 45 574 47.6 112.5
Zn AD-ICP-MS 1.8 80 152 35 113 65 102 83
Ga FUS-ICP-MS 0.05 18.4 20.4 19.3 242 13.8 15.3 12.7
Rb FUS-ICP-MS 0.2 1 1.2 1.2 0.6 20 1.4 0.1
Sr FUS-ICP-MS 0.1 101.5 191.5 86.7 286 123.5 53.7 63
Y FUS-ICP-MS 0.1 18.1 234 9.2 343 14.6 14 7.9
Zr FUS-ICP-MS 2 31 40 37 255 27 26 22
Nb FUS-ICP-MS 0.2 1.5 0.7 0.5 17.6 0.6 0.7 0.5
Mo AD-ICP-MS 0.08 0.63 0.47 1.75 1.52 0.19 0.14 0.99
Ag AD-ICP-MS 0.01 0.03 0.04 0.07 0.04 0.03 0.03 0.04
Cd AD-ICP-MS 0.013 0.02 0.03 0.05 0.12 0.13 0.13 0.08
In AD-ICP-MS 0.002 0.07 0.115 0.044 0.101 0.048 0.069 0.058
Sn AD-ICP-MS 0.16 0.4 0.3 03 2.1 0.2 0.3 0.2
Sb AD-ICP-MS 0.04 0.22 0.24 0.34 0.26 0.75 0.81 0.36
Cs AD-ICP-MS 0.01 <0.05 <0.05 <0.05 <0.05 0.21 0.14 <0.05
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348907 348908 348909 348910 348911 348912 348913
Drill Hole ID GV-16-01  GV-16-01 GV-16-01 GV-16-01 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 155.6 144.5 167.5 181.5 9.6 17.32 30
UTM easting 567749 567749 567749 567749 568631 568631 568631
UTM northing 5538379 5538379 5538379 5538379 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S2 B-S1 B-S1 B-S1
La  FUS-ICP-MS 0.1 2.1 2.3 32 18.6 1.8 1.1 0.8
Ce  FUS-ICP-MS 0.1 5.3 4.9 6.6 46.3 4.2 2.9 1.9
Pr  FUS-ICP-MS 0.03 0.77 0.77 0.9 6.49 0.57 0.48 0.28
Nd  FUS-ICP-MS 0.1 3.7 4 3.9 29.2 3.1 2.8 1.6
Sm  FUS-ICP-MS 0.03 1.44 1.48 1.25 7.2 1.09 1.29 0.67
Eu  FUS-ICP-MS 0.03 0.51 0.45 0.39 2.43 0.51 0.45 0.24
Gd  FUS-ICP-MS 0.05 1.95 2.2 1.43 6.98 1.83 1.72 0.79
Tb  FUS-ICP-MS 0.01 0.42 0.51 0.18 1.08 0.36 0.38 0.2
Dy  FUS-ICP-MS 0.05 2.69 3.79 1.51 6.49 2.31 2.41 1.29
Ho  FUS-ICP-MS 0.01 0.73 0.83 0.3 1.34 0.59 0.57 0.3
Er  FUS-ICP-MS 0.03 2.18 2.85 0.86 34 1.7 1.66 0.88
Tm  FUS-ICP-MS 0.01 0.29 0.4 0.13 0.52 0.31 0.28 0.18
Yb  FUS-ICP-MS 0.03 2.31 2.93 0.88 3.19 1.83 1.83 1.12
Lu  FUS-ICP-MS 0.01 0.3 0.42 0.12 0.44 0.29 0.3 0.17
Hf  FUS-ICP-MS 0.2 1 1.4 1.1 5.6 0.9 0.8 0.8
Ta  FUS-ICP-MS 0.1 0.2 0.05 0.05 1 0.1 0.1 0.1
Au  FA-ICP-AES 0.001 0.002 0.003 0.001 <0.001 0.002 <0.001 <0.001
Tl  AD-ICP-MS 0.002 0.02 0.03 0.03 0.02 0.14 <0.02 <0.02
Pb  AD-ICP-MS 0.18 0.8 1.8 2 1.6 2.6 1.5 1
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.33 0.37 0.85 1.01 0.2 0.34 0.17
U FUS-ICP-MS 0.05 0.33 0.26 0.62 0.47 0.85 0.44 0.78
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348915 348916 348917 348918 348920 348921 348922
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 53.36 59.9 65 79.6 101.61 123.76 130.5
UTM easting 568631 568631 568631 568631 568631 568631 568631
UTM northing 5538742 5538742 5538742 5538742 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 VC Arg Arg
SiO2 (%) FUS-ICP-AES 0.01 49.1 452 48.6 49.4 419 49 51.1
TiO:2 FUS-ICP-AES 0.01 0.53 0.56 0.57 0.47 0.52 1.69 2.03
AlLO; FUS-ICP-AES 0.01 16.5 15.6 16.65 15.35 13.85 13.1 14.15
Fe203r  FUS-ICP-AES 0.01 9.66 9.88 10.15 9.14 11.3 13.05 13.2
MnO FUS-ICP-AES 0.01 0.05 0.06 0.08 0.12 0.11 0.41 0.24
MgO FUS-ICP-AES 0.01 5.75 4.99 4.54 6.76 9.48 5.78 4.26
CaO FUS-ICP-AES 0.01 5.85 7.08 9.85 8.83 9.36 6.63 9.02
Na20 FUS-ICP-AES 0.01 3.33 1.92 2.96 2.68 0.72 2.6 1.77
K20 FUS-ICP-AES 0.01 0.36 0.52 0.02 0.01 0.67 0.02 0.03
P20s FUS-ICP-AES 0.01 0.02 0.03 0.04 0.03 0.02 0.19 0.24
C203 FUS-ICP-AES 0.002 0.002 0.001 0.001 0.02 0.061 0.011 0.009
BaO FUS-ICP-AES 0.01 0.005 0.005 0.005 0.005 0.01 0.005 0.005
LOI GRAV 7.63 13.05 5.5 6.96 11.9 6.72 4.38
Total 98.79 98.91 98.99 99.78 99.91 99.22  100.46
COz COM-IR 4.052 9.666 2.588 3.468 6.324 3.246 1.442
S COM-IR 0.021 0.011 0.009 0.01 0.017 0.015 0.105
Li (ppm)  AD-ICP-MS 0.4 35.8 25.8 18.4 16.9 30.9 14.5 11
Be AD-ICP-MS 0.04 0.31 0.42 0.44 0.25 0.33 1.05 1.31
Sc AD-ICP-MS 1.1 38.4 36.5 42 39.7 41 359 35.1
\Y% FUS-ICP-MS 1 325 334 364 275 243 280 281
Co AD-ICP-MS 0.13 35.2 353 29 39.3 53.8 35 33.3
Ni AD-ICP-MS 0.7 37.9 33.9 29.5 66.5 115 32 39.5
Cu AD-ICP-MS 1.4 91 70 11.9 63 110 43.9 54.6
Zn AD-ICP-MS 1.8 85 87 78 79 95 126 119
Ga FUS-ICP-MS 0.05 18.3 16.7 17.2 13.8 12.6 16.6 27.3
Rb FUS-ICP-MS 0.2 7.4 8.1 0.4 0.2 15.7 0.3 0.4
Sr FUS-ICP-MS 0.1 103 185.5 229 96.1 97.1 154.5 285
Y FUS-ICP-MS 0.1 9 13.4 15.7 124 10.2 33.3 46.9
Zr FUS-ICP-MS 2 36 30 26 21 24 133 207
Nb FUS-ICP-MS 0.2 0.7 0.8 0.6 0.6 0.4 4.7 8.4
Mo AD-ICP-MS 0.08 0.11 0.1 0.14 0.25 0.06 0.84 0.61
Ag AD-ICP-MS 0.01 0.03 0.03 0.02 0.02 0.06 0.05 0.04
Cd AD-ICP-MS 0.013 0.02 0.03 0.06 0.06 0.16 0.05 0.05
In AD-ICP-MS 0.002 0.059 0.056 0.072 0.053 0.057 0.096 0.112
Sn AD-ICP-MS 0.16 0.3 0.2 0.4 0.3 0.3 1.5 2.2
Sb AD-ICP-MS 0.04 1.35 2.06 0.99 0.51 0.52 0.89 1.78
Cs AD-ICP-MS 0.01 0.34 0.14 0.07 <0.05 0.18 <0.05 <0.05
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348915 348916 348917 348918 348920 348921 348922
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 53.36 59.9 65 79.6 101.61 123.76 130.5
UTM easting 568631 568631 568631 568631 568631 568631 568631
UTM northing 5538742 5538742 5538742 5538742 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 VvC Arg Arg
La  FUS-ICP-MS 0.1 1.7 1.7 1.9 1.2 1.1 8.2 14
Ce  FUS-ICP-MS 0.1 44 4.1 4.1 2.6 2.6 22.6 36.4
Pr  FUS-ICP-MS 0.03 0.6 0.64 0.66 0.41 0.44 3.03 4.8
Nd  FUS-ICP-MS 0.1 2.9 2.9 3.5 2.6 1.8 15.1 22.7
Sm  FUS-ICP-MS 0.03 1.17 1.35 1.28 1.06 1 4.63 7.2
Eu  FUS-ICP-MS 0.03 0.35 0.51 0.52 0.44 0.47 1.44 1.94
Gd  FUS-ICP-MS 0.05 1.56 2.02 2.11 1.42 1.18 5.95 7.79
Tb  FUS-ICP-MS 0.01 0.28 0.39 0.41 0.25 0.24 0.97 1.24
Dy  FUS-ICP-MS 0.05 2.16 2.76 2.84 2.27 1.46 6.11 8.59
Ho  FUS-ICP-MS 0.01 0.35 0.58 0.6 0.54 0.4 1.37 1.83
Er  FUS-ICP-MS 0.03 1.16 1.78 2.1 1.65 1.47 3.82 5.53
Tm  FUS-ICP-MS 0.01 0.17 0.27 0.36 0.21 0.21 0.56 0.81
Yb  FUS-ICP-MS 0.03 0.95 1.64 2.08 1.44 1.27 3.58 4.84
Lu  FUS-ICP-MS 0.01 0.21 0.24 0.32 0.19 0.21 0.52 0.75
Hf  FUS-ICP-MS 0.2 1.1 1 0.9 0.7 0.8 34 4.7
Ta  FUS-ICP-MS 0.1 0.2 0.1 0.2 0.1 0.1 0.4 0.7
Au  FA-ICP-AES 0.001 0.001 0.019 0.001 0.001 0.004 <0.001 <0.001
Tl  AD-ICP-MS 0.002 0.05 0.06 <0.02 <0.02 0.07 <0.02 <0.02
Pb  AD-ICP-MS 0.18 1.6 2.5 34 1.3 1.2 6.3 9.1
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.49 0.26 0.21 0.23 0.2 1.19 2.68
U FUS-ICP-MS 0.05 0.14 0.13 0.28 0.08 0.23 0.54 1.35

254



Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348923 348924 348928 348929 348930 348953 348957
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-07 GV-16-08
Drill Hole Depth (m) 107.96 110.35 114.2 116.4 119.9 44 19.06
UTM easting 568631 568631 568631 568631 568631 569075 569155
UTM northing 5538742 5538742 5538742 5538742 5538742 5538640 5538679
Lithology Code LOD ADSM ASMM ADSM ASMM ASMM VC MR-IF
SiO2 (%) FUS-ICP-AES 0.01 533 435 56.3 46.4 58.6 52.3 24
TiO:2 FUS-ICP-AES 0.01 0.46 0.34 0.43 0.37 0.42 0.51 0.16
AlLO; FUS-ICP-AES 0.01 17.1 8.25 15.55 8.81 10.15 17.05 4.24
Fe203r  FUS-ICP-AES 0.01 6.22 38.6 9.64 34.7 15.45 7.66 60.5
MnO FUS-ICP-AES 0.01 0.19 2.52 0.37 1.99 2.52 0.09 0.37
MgO FUS-ICP-AES 0.01 4.43 3.25 6.56 3.51 3.56 6.53 2.25
CaO FUS-ICP-AES 0.01 5.89 0.79 2.33 0.71 4.37 4.34 4.29
Na20 FUS-ICP-AES 0.01 5.9 0.06 1.76 0.04 1.7 4.53 0.03
K20 FUS-ICP-AES 0.01 0.54 0.05 2.03 0.71 0.17 0.98 0.37
P20s FUS-ICP-AES 0.01 0.04 0.32 0.06 0.27 0.16 0.1 2.84
C203 FUS-ICP-AES 0.002 0.056 0.006 0.059 0.007 0.007 0.024 0.021
BaO FUS-ICP-AES 0.01 0.005 0.005 0.03 0.01 0.005 0.01 0.01
LOI GRAV 6.21 1.89 5.33 2.06 33 5.69 0.31
Total 100.35 99.58 100.45 99.59  100.43 99.83 99.39
COz COM-IR 4.153 0.117 1.435 0.023 1.568 2.942 0.535
S COM-IR 0.175 0.033 0.025 0.022 0.012 0.612 0.033
Li (ppm)  AD-ICP-MS 0.4 14.1 13.1 18.8 114 9 22.1 7.4
Be AD-ICP-MS 0.04 0.37 1.22 1.07 1.34 1.67 0.89 1.04
Sc AD-ICP-MS 1.1 43.9 11 41 12.5 11.6 25.9 8.7
A% FUS-ICP-MS 1 262 185 244 142 81 146 309
Co AD-ICP-MS 0.13 38.2 14.1 47.3 21 28.7 23.6 68.6
Ni AD-ICP-MS 0.7 90.9 129 127 136 60.5 67.2 62.8
Cu AD-ICP-MS 1.4 188 207 135.5 106.5 55.2 359 210
Zn AD-ICP-MS 1.8 59 326 92 259 98 71 158
Ga FUS-ICP-MS 0.05 14.6 14.8 12.7 12.8 13.8 16.7 7.5
Rb FUS-ICP-MS 0.2 13.2 1.3 47.2 15.3 39 20.3 11.2
Sr FUS-ICP-MS 0.1 81.6 8.5 41.1 144 214 153.5 85
Y FUS-ICP-MS 0.1 15.9 32.7 13.3 343 23.5 10.5 41.6
Zr FUS-ICP-MS 2 27 67 25 70 84 80 25
Nb FUS-ICP-MS 0.2 0.7 5.6 0.8 6.5 7.8 3.7 1.8
Mo AD-ICP-MS 0.08 0.66 0.74 1.77 2.36 0.55 0.44 0.37
Ag AD-ICP-MS 0.01 0.1 0.05 0.03 0.03 0.06 0.02 0.08
Cd AD-ICP-MS 0.013 0.24 0.04 0.15 0.03 0.04 0.05 0.03
In AD-ICP-MS 0.002 0.049 0.155 0.059 0.176 0.119 0.037 0.222
Sn AD-ICP-MS 0.16 04 1.9 04 2.1 2.2 1.1 0.9
Sb AD-ICP-MS 0.04 0.56 0.28 0.43 0.28 1.48 0.23 0.39
Cs AD-ICP-MS 0.01 0.14 <0.05 0.43 0.12 0.07 0.11 0.06
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348923 348924 348928 348929 348930 348953 348957
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-07 GV-16-08
Drill Hole Depth (m) 107.96  110.35 114.2 116.4 119.9 44 19.06
UTM easting 568631 568631 568631 568631 568631 569075 569155
UTM northing 5538742 5538742 5538742 5538742 5538742 5538640 5538679
Lithology Code LOD ADSM ASMM ADSM ASMM ASMM VC MR-IF
La  FUS-ICP-MS 0.1 2.1 33.6 2.7 353 37.5 7.9 26.7
Ce  FUS-ICP-MS 0.1 53 104.5 6.9 118.5 109.5 17.8 36.4
Pr  FUS-ICP-MS 0.03 0.81 9.46 0.93 9.32 8.84 1.98 7.85
Nd  FUS-ICP-MS 0.1 4 38.6 4.6 38.1 33 8.1 32
Sm  FUS-ICP-MS 0.03 1.61 8.22 1.39 8.76 6.6 2.05 7.92
Eu  FUS-ICP-MS 0.03 0.49 1.93 0.48 2.5 1.63 0.53 1.87
Gd  FUS-ICP-MS 0.05 2.19 8.32 2.09 8.15 6.37 1.89 9.23
Tb  FUS-ICP-MS 0.01 0.4 1.31 0.32 1.35 1.01 0.32 1.46
Dy  FUS-ICP-MS 0.05 2.48 7.77 2.22 9.12 5.76 1.98 8.98
Ho  FUS-ICP-MS 0.01 0.62 1.47 0.52 1.8 1.16 0.35 1.82
Er  FUS-ICP-MS 0.03 1.65 4.37 1.54 4.8 3.18 1.04 4.73
Tm  FUS-ICP-MS 0.01 0.27 0.66 0.26 0.62 0.4 0.16 0.67
Yb  FUS-ICP-MS 0.03 1.65 3.86 1.89 4.14 2.72 1.27 4.35
Lu  FUS-ICP-MS 0.01 0.27 0.56 0.29 0.59 0.37 0.19 0.6
Hf  FUS-ICP-MS 0.2 0.6 1.6 1 1.7 2.2 2 0.5
Ta  FUS-ICP-MS 0.1 0.1 0.6 0.2 0.5 0.6 0.3 0.3
Au  FA-ICP-AES 0.001 0.015 <0.001 0.001 <0.001 0.061 0.001 0.039
Tl  AD-ICP-MS 0.002 0.06 <0.02 0.25 0.09 <0.02 0.12 0.06
Pb  AD-ICP-MS 0.18 7.4 42 3.7 11.3 45 6.3 3.5
Bi  FUS-ICP-MS 0.01 0.67 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.34 4.96 0.49 5.36 7.13 2.93 1.04
U FUS-ICP-MS 0.05 0.64 2.17 0.71 1.64 1.2 1.77 2.05
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348958 348959 348960 348964 348965 348967 348970
Drill Hole ID GV-16-08 GV-16-08 GV-16-08 GV-16-03 GV-16-03 GV-16-03  GV-16-03
Drill Hole Depth (m) 20.9 24.8 26.6 299 62 352 38.54
UTM easting 569155 569155 569155 568689 568689 568689 568689
UTM northing 5538679 5538679 5538679 5538731 5538731 5538731 5538731
Lithology Code LOD ADSM ADSM ADSM B-S1 Arg MR-IF ADSM
SiO2 (%) FUS-ICP-AES 0.01 53.9 60.2 47.6 473 48.2 11.6 55.3
TiO:2 FUS-ICP-AES 0.01 0.61 0.39 1.62 0.31 1.58 0.21 0.31
AlLO; FUS-ICP-AES 0.01 13.45 15.05 14.75 16.6 16.7 4.54 19.65
Fe203r  FUS-ICP-AES 0.01 10.55 7.07 11.6 8.45 10.8 66.1 6.18
MnO FUS-ICP-AES 0.01 1.32 0.64 0.22 0.18 0.2 0.82 0.18
MgO FUS-ICP-AES 0.01 2.96 3 6.79 6.33 7.03 1.83 1.78
CaO FUS-ICP-AES 0.01 3.77 1.73 7.53 6.76 5.75 7.52 2.99
Na20 FUS-ICP-AES 0.01 4.22 1.14 3.07 5.37 5.27 0.19 7.45
K20 FUS-ICP-AES 0.01 1.5 4.44 0.14 0.03 0.03 0.08 1.79
P20s FUS-ICP-AES 0.01 0.13 0.06 0.16 0.03 0.18 3.37 0.14
C203 FUS-ICP-AES 0.002 0.005 0.002 0.03 0.027 0.01 0.021 0.004
BaO FUS-ICP-AES 0.01 0.06 0.07 0.01 0.005 0.005 0.005 0.02
LOI GRAV 6.59 4.73 6.77 7.13 442 3.79 4.95
Total 99.09 98.52 100.31 98.53 100.18 100.09 100.75
COz COM-IR 6.09 2.433 3.482 5.268 1.801 4.891 4.165
S COM-IR 0.059 0.027 0.022 0.025 0.03 0.132 0.028
Li (ppm)  AD-ICP-MS 0.4 6.9 10 15 22 13.3 39 4.7
Be AD-ICP-MS 0.04 1.5 1.33 0.98 0.5 091 1.69 1.08
Sc AD-ICP-MS 1.1 12.5 16.9 41.1 39.5 35.8 10.9 13
\Y% FUS-ICP-MS 1 92 51 310 204 232 270 62
Co AD-ICP-MS 0.13 25.6 12.6 44.5 48.3 39.3 68.6 10.2
Ni AD-ICP-MS 0.7 40.6 23.3 54.3 112.5 40.2 51.7 17.8
Cu AD-ICP-MS 1.4 593 8.6 92.3 71.4 37.5 1185 56.3
Zn AD-ICP-MS 1.8 103 97 90 72 86 72 46
Ga FUS-ICP-MS 0.05 18.8 20.2 19 12.1 18.2 7.2 15.1
Rb FUS-ICP-MS 0.2 49.1 140 2.8 0.5 0.2 1.5 333
Sr FUS-ICP-MS 0.1 207 56.5 217 120.5 98.2 157.5 103.5
Y FUS-ICP-MS 0.1 26.4 47.6 29 9.2 26.3 46.8 33.6
Zr FUS-ICP-MS 2 130 197 128 12 115 26 184
Nb FUS-ICP-MS 0.2 5 3.5 0.3 4.4 2 4
Mo AD-ICP-MS 0.08 0.08 0.06 0.49 0.13 0.39 0.68 0.95
Ag AD-ICP-MS 0.01 0.12 <0.01 0.01 0.02 0.01 0.58 0.05
Cd AD-ICP-MS 0.013 0.07 0.02 0.09 0.07 0.07 0.07 0.06
In AD-ICP-MS 0.002 0.101 0.122 0.081 0.036 0.076 0.37 0.068
Sn AD-ICP-MS 0.16 2.2 2.1 1.2 0.2 1.2 1.3 1.7
Sb AD-ICP-MS 0.04 0.38 0.26 0.89 0.5 0.72 1.73 1.04
Cs AD-ICP-MS 0.01 0.21 1.03 0.06 <0.05 <0.05 <0.05 0.38
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348958 348959 348960 348964 348965 348967 348970
Drill Hole ID GV-16-08 GV-16-08 GV-16-08 GV-16-03 GV-16-03 GV-16-03 GV-16-03
Drill Hole Depth (m) 20.9 24.8 26.6 29.9 62 35.2 38.54
UTM easting 569155 569155 569155 568689 568689 568689 568689
UTM northing 5538679 5538679 5538679 5538731 5538731 5538731 5538731
Lithology Code LOD ADSM ADSM ADSM B-S1 Arg MR-IF ADSM
La  FUS-ICP-MS 0.1 27.1 19.1 5.4 0.9 6.9 26.8 22
Ce  FUS-ICP-MS 0.1 86.8 51.8 16 2.2 18.4 42.3 43.5
Pr  FUS-ICP-MS 0.03 7.24 6.17 2.5 0.3 2.69 8.03 5.19
Nd  FUS-ICP-MS 0.1 28.6 25.7 12.4 1.5 13.7 33.6 19.1
Sm  FUS-ICP-MS 0.03 6.64 7.1 4.1 0.65 4.23 8.83 4.73
Eu  FUS-ICP-MS 0.03 1.34 1.38 1.34 0.22 1.31 2.3 0.95
Gd  FUS-ICP-MS 0.05 6.11 7.33 5.31 0.85 4.81 9.62 4.76
Tb  FUS-ICP-MS 0.01 0.96 1.3 0.83 0.23 0.8 1.6 0.82
Dy  FUS-ICP-MS 0.05 5.85 8.52 5.57 1.54 5.61 9.79 5.39
Ho  FUS-ICP-MS 0.01 1.12 1.96 1.16 0.39 1.09 2 1.21
Er  FUS-ICP-MS 0.03 2.79 5.41 3.35 1.35 3.16 6.18 3.78
Tm  FUS-ICP-MS 0.01 0.42 0.84 0.42 0.18 0.42 0.75 0.58
Yb  FUS-ICP-MS 0.03 2.86 5.83 3.01 1.28 3.16 5.09 4.1
Lu  FUS-ICP-MS 0.01 0.44 0.97 0.45 0.18 0.45 0.63 0.64
Hf  FUS-ICP-MS 0.2 34 5.7 33 0.3 3 0.5 5.1
Ta  FUS-ICP-MS 0.1 0.8 0.4 0.5 0.1 0.4 0.2 0.4
Au  FA-ICP-AES 0.001 0.515 0.004 <0.001 0.001 <0.001 0.148 0.004
Tl  AD-ICP-MS 0.002 0.27 0.56 0.02 <0.02 <0.02 0.02 0.18
Pb  AD-ICP-MS 0.18 73.4 4.4 2.8 3.6 3.8 7.7 7
Bi  FUS-ICP-MS 0.01 1.15 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 7.25 5.44 0.37 0.19 0.87 1.11 9.63
U FUS-ICP-MS 0.05 1.11 0.64 0.13 0.12 0.5 3.09 5.55
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348971 348972 348977 348981 348983 348984 348985
Drill Hole ID GV-16-03  GV-16-06 GV-16-06 GV-16-02 GV-16-02 GV-16-02  GV-16-02
Drill Hole Depth (m) 4281 38.84  155.58 61.15 117.5 124 128.3
UTM easting 568689 569304 569304 568132 568132 568132 568132
UTM northing 5538731 5538764 5538764 5538611 5538611 5538611 5538611
Lithology Code LOD ADSM B-S1 VC B-S1 ADSM ADSM B-S1
SiO2 (%) FUS-ICP-AES 0.01 50.2 55.1 44.7 49.6 58.1 49.7 46.2
TiO:2 FUS-ICP-AES 0.01 2.11 0.53 0.54 0.51 0.53 0.74 0.64
AlO3 FUS-ICP-AES 0.01 13.65 16.25 14 15.3 12.5 20.4 15.25
Fe203r  FUS-ICP-AES 0.01 14.15 11.05 8.4 10.45 10.25 13.25 11.15
MnO FUS-ICP-AES 0.01 0.21 0.05 0.16 0.2 0.74 0.16 0.12
MgO FUS-ICP-AES 0.01 4.45 7.13 8.41 7.81 3.29 1.25 6.17
CaO FUS-ICP-AES 0.01 4.63 3.2 7.57 7.77 3.36 4.22 10.55
Na20 FUS-ICP-AES 0.01 2.25 3.79 0.99 3.1 1.9 4.62 2.8
K20 FUS-ICP-AES 0.01 0.73 0.23 2.44 04 2.11 2.92 0.4
P20s FUS-ICP-AES 0.01 0.35 0.03 0.04 0.04 0.12 0.11 0.05
C203 FUS-ICP-AES 0.002 0.002 0.001 0.041 0.014 0.007 0.009 0.003
BaO FUS-ICP-AES 0.01 0.01 0.005 0.02 0.005 0.06 0.06 0.01
LOI GRAV 6.49 3.74 13.65 431 6.12 2.27 6.11
Total 99.24 101.1  100.98 99.51 99.1 99.73 99.47
COz COM-IR 3.516 0.096 10.134 1.686 4.898 1.3 4.697
S COM-IR 0.036 0.018 0.028 0.063 0.054 0.016 0.028
Li (ppm)  AD-ICP-MS 0.4 19.4 22.9 13 11.6 10.1 6.3 16.4
Be AD-ICP-MS 0.04 1.01 0.21 0.15 0.34 1.2 0.65 0.18
Sc AD-ICP-MS 1.1 31.4 30.7 314 36.6 16.8 42.9 35.5
A% FUS-ICP-MS 1 194 286 236 253 72 279 288
Co AD-ICP-MS 0.13 28.1 448 36.9 36.1 259 39.7 35.8
Ni AD-ICP-MS 0.7 13.1 27.8 99.9 61.8 41.4 38.1 39.2
Cu AD-ICP-MS 1.4 45.6 55.5 70 80.8 421 10.8 17.8
Zn AD-ICP-MS 1.8 135 101 73 159 99 107 83
Ga FUS-ICP-MS 0.05 21.4 154 13.8 15.8 15.4 22.2 16.1
Rb FUS-ICP-MS 0.2 13.5 5.9 35.2 4.5 46.3 58.4 8.5
Sr FUS-ICP-MS 0.1 94 55 195.5 113.5 95 141 189.5
Y FUS-ICP-MS 0.1 54 10.8 13 14.1 223 19.5 19
Zr FUS-ICP-MS 2 216 28 24 21 100 44 33
Nb FUS-ICP-MS 0.2 93 0.5 0.4 0.4 7.4 1.6 0.6
Mo AD-ICP-MS 0.08 0.59 0.09 0.09 0.59 0.13 0.23 0.12
Ag AD-ICP-MS 0.01 0.03 0.01 0.03 0.09 0.05 0.02 0.02
Cd AD-ICP-MS 0.013 0.04 0.03 0.07 0.04 0.03 <0.02 0.05
In AD-ICP-MS 0.002 0.121 0.065 0.039 0.052 0.102 0.066 0.054
Sn AD-ICP-MS 0.16 1.6 0.4 0.4 0.5 2 0.5 0.3
Sb AD-ICP-MS 0.04 1.24 0.55 1.21 0.48 0.63 0.76 0.73
Cs AD-ICP-MS 0.01 0.24 0.08 0.47 0.07 0.35 0.42 0.07
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348971 348972 348977 348981 348983 348984 348985
Drill Hole ID GV-16-03  GV-16-06 GV-16-06 GV-16-02 GV-16-02 GV-16-02 GV-16-02
Drill Hole Depth (m) 42.81 38.84 155.58 61.15 117.5 124 128.3
UTM easting 568689 569304 569304 568132 568132 568132 568132
UTM northing 5538731 5538764 5538764 5538611 5538611 5538611 5538611
Lithology Code LOD ADSM B-S1 VC B-S1 ADSM ADSM B-S1
La  FUS-ICP-MS 0.1 14.6 1.6 0.9 1.1 27.9 3.6 1.5
Ce  FUS-ICP-MS 0.1 37.7 4 2.7 3 87.6 9 3.8
Pr  FUS-ICP-MS 0.03 5.45 0.52 0.49 0.52 6.86 1.24 0.64
Nd  FUS-ICP-MS 0.1 26.1 2.5 2.9 2.8 26.6 6.2 33
Sm  FUS-ICP-MS 0.03 7.82 1.02 1.2 1.03 6.46 2.17 1.3
Eu  FUS-ICP-MS 0.03 2.18 0.3 0.48 0.39 1.35 0.7 0.52
Gd  FUS-ICP-MS 0.05 8.98 1.84 1.8 1.74 5.55 2.8 2.21
Tb  FUS-ICP-MS 0.01 1.54 0.3 0.34 0.36 0.86 0.5 0.43
Dy  FUS-ICP-MS 0.05 10.8 1.9 2.27 2.72 5.19 3.72 33
Ho  FUS-ICP-MS 0.01 2.14 0.45 0.52 0.58 0.98 0.88 0.72
Er  FUS-ICP-MS 0.03 6.41 0.97 1.4 1.85 2.83 2.55 2.26
Tm  FUS-ICP-MS 0.01 0.9 0.18 0.26 0.24 0.35 0.31 0.34
Yb  FUS-ICP-MS 0.03 5.46 1.12 1.56 1.93 2.76 2.22 2.29
Lu  FUS-ICP-MS 0.01 0.93 0.18 0.24 0.24 0.4 0.37 0.35
Hf  FUS-ICP-MS 0.2 5.3 1 0.8 0.7 2.8 1.4 1.1
Ta  FUS-ICP-MS 0.1 0.7 0.3 0.2 0.1 0.6 0.2 0.1
Au  FA-ICP-AES 0.001 0.001 0.001 <0.001 <0.001 0.005 <0.001 0.001
Tl  AD-ICP-MS 0.002 0.09 0.02 0.19 0.15 0.23 0.22 0.03
Pb  AD-ICP-MS 0.18 5 0.7 5.3 5.2 8.4 7.3 2
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 0.57 <0.47 <0.47
Th  FUS-ICP-MS 0.05 2.21 0.35 0.06 0.19 7.23 0.67 0.24
U FUS-ICP-MS 0.05 1.27 0.09 0.025 0.1 0.89 0.51 0.18
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348987 348988 348989 348990 348991 348992 348994
Drill Hole ID GV-16-01  GV-16-01  GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01
Drill Hole Depth (m) 8 21.28 38 43.43 54.55 66.44 71.64
UTM easting 567749 567749 567749 567749 567749 567749 567749
UTM northing 5538379 5538379 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD VC B-S1 B-S1 B-S2 B-S1 VC ADSM
Si0O2 (%) FUS-ICP-AES 0.01 44 48.5 47.3 41.4 51.2 60.2 44.9
TiO:2 FUS-ICP-AES 0.01 2.23 0.32 0.45 4.1 0.62 0.28 0.93
AlLO; FUS-ICP-AES 0.01 14.8 16.9 154 15.2 20.6 11.95 15.7
Fe203r  FUS-ICP-AES 0.01 17.15 10.05 8.84 15.45 7.28 6.64 12.35
MnO FUS-ICP-AES 0.01 0.13 0.05 0.13 0.16 0.08 0.03 0.46
MgO FUS-ICP-AES 0.01 6.26 9.02 7.76 6.1 5.08 2.18 6.31
CaO FUS-ICP-AES 0.01 5.57 9.75 11.7 7.74 6.66 8.52 5.14
Na20O FUS-ICP-AES 0.01 1.33 1.62 2.45 2.54 4.79 0.23 0.15
K20 FUS-ICP-AES 0.01 1.11 0.22 0.09 0.02 0.17 2.2 2.86
P20s FUS-ICP-AES 0.01 0.34 0.02 0.02 0.98 0.06 0.01 0.12
C203 FUS-ICP-AES 0.002 0.007 0.008 0.023 0.007 0.025 0.005 0.026
BaO FUS-ICP-AES 0.01 0.01 0.005 0.005 0.005 0.005 0.01 0.03
LOI GRAV 5.28 4.17 5.93 5.32 4.62 8.48 10.3
Total 98.22 100.64 100.1 99.03 101.2  100.75 99.28
COz COM-IR 2.517 0.936 3.241 2 1.638 5.754 7.037
S COM-IR 2.228 0.29 0.06 0.857 0.167 0.016 0.469
Li (ppm)  AD-ICP-MS 0.4 13.1 14.8 12.9 22 18.7 13.5 23.3
Be AD-ICP-MS 0.04 0.48 0.15 0.14 1.14 0.18 0.32 0.76
Sc AD-ICP-MS 1.1 26.9 37.4 38.7 31.7 453 19.2 32.8
\Y% FUS-ICP-MS 1 281 272 269 375 349 147 205
Co AD-ICP-MS 0.13 51.3 34.8 52.9 48.2 40.2 21 50.4
Ni AD-ICP-MS 0.7 60.3 63.8 92.9 60.1 54.3 56 112
Cu AD-ICP-MS 1.4 459 108.5 84.2 76 80 2.9 672
Zn AD-ICP-MS 1.8 240 73 69 122 83 52 211
Ga FUS-ICP-MS 0.05 19.8 15.7 14.6 25.2 18.9 12 17.4
Rb FUS-ICP-MS 0.2 12.9 2.7 1.2 0.2 2.1 51.5 47.6
Sr FUS-ICP-MS 0.1 61.2 93 115.5 126.5 103.5 144.5 60.6
Y FUS-ICP-MS 0.1 26.8 12.3 12 43.9 17.9 2.1 25.1
Zr FUS-ICP-MS 2 176 53 19 365 30 41 81
Nb FUS-ICP-MS 0.2 114 0.9 0.3 26.6 0.8 0.5 4.6
Mo AD-ICP-MS 0.08 4.81 0.35 0.18 1.97 0.16 0.08 1.3
Ag AD-ICP-MS 0.01 0.08 0.04 0.03 0.04 0.05 0.01 0.18
Cd AD-ICP-MS 0.013 0.07 0.1 0.23 0.15 0.09 0.04 0.17
In AD-ICP-MS 0.002 0.061 0.05 0.048 0.121 0.064 0.027 0.072
Sn AD-ICP-MS 0.16 1.2 0.2 03 2.4 03 0.3 0.7
Sb AD-ICP-MS 0.04 0.37 0.46 0.7 0.81 0.59 0.38 0.39
Cs AD-ICP-MS 0.01 0.17 <0.05 <0.05 <0.05 0.1 0.35 0.32
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348987 348988 348989 348990 348991 348992 348994
Drill Hole ID GV-16-01  GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01
Drill Hole Depth (m) 8 21.28 38 43.43 54.55 66.44 71.64
UTM easting 567749 567749 567749 567749 567749 567749 567749
UTM northing 5538379 5538379 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD VC B-S1 B-S1 B-S2 B-S1 VC ADSM
La  FUS-ICP-MS 0.1 13.5 2 0.8 29.8 1.8 1.2 9.9
Ce  FUS-ICP-MS 0.1 33 4.5 2.2 73.4 4.3 3.1 26.9
Pr  FUS-ICP-MS 0.03 4.63 0.52 0.4 9.96 0.66 0.38 2.92
Nd  FUS-ICP-MS 0.1 19.6 2.4 2.1 454 3.6 1.6 13.7
Sm  FUS-ICP-MS 0.03 4.86 1.19 0.99 10.85 1.62 0.54 3.36
Eu  FUS-ICP-MS 0.03 1.42 0.32 0.37 35 0.56 0.2 0.98
Gd  FUS-ICP-MS 0.05 53 1.67 1.42 9.86 2.11 0.52 4.11
Tb  FUS-ICP-MS 0.01 0.85 0.26 0.3 1.57 0.41 0.06 0.64
Dy  FUS-ICP-MS 0.05 5.12 2.05 2.11 8.86 2.89 0.42 4.01
Ho  FUS-ICP-MS 0.01 1.07 0.47 0.5 1.79 0.7 0.08 0.89
Er  FUS-ICP-MS 0.03 3.08 1.72 1.6 5.02 2.36 0.24 2.82
Tm  FUS-ICP-MS 0.01 0.43 0.23 0.2 0.61 0.33 0.02 0.39
Yb  FUS-ICP-MS 0.03 2.89 1.39 1.26 4.1 1.69 0.35 2.64
Lu  FUS-ICP-MS 0.01 0.38 0.27 0.18 0.57 0.28 0.04 0.38
Hf  FUS-ICP-MS 0.2 3.8 1.4 0.5 7.7 1.1 1.3 2.3
Ta  FUS-ICP-MS 0.1 0.8 0.3 0.2 1.7 0.2 0.2 0.4
Au  FA-ICP-AES 0.001 0.009 <0.001 <0.001 0.003 <0.001 <0.001 0.109
Tl  AD-ICP-MS 0.002 0.25 0.05 <0.02 <0.02 <0.02 0.18 0.17
Pb  AD-ICP-MS 0.18 34 1.9 0.6 1.4 1.6 1.6 6.1
Bi  FUS-ICP-MS 0.01 1.09 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 3.64 2.66 0.27 1.68 0.45 1 1.51
U FUS-ICP-MS 0.05 0.46 0.46 0.44 0.62 0.75 0.09 2.1
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348997 348999 349000
Drill Hole ID GV-16-01  GV-16-01  GV-16-01
Drill Hole Depth (m) 71.5 88 97
UTM easting 567749 567749 567749
UTM northing 5538379 5538379 5538379
Lithology Code LOD VC VC B-S2
SiO2 (%) FUS-ICP-AES 0.01 56.6 48.8 44.6
TiO2 FUS-ICP-AES 0.01 0.38 0.61 3.92
AlO3 FUS-ICP-AES 0.01 13.3 17.35 13.75
Fe2Osr  FUS-ICP-AES 0.01 11.75 10.75 15.25
MnO FUS-ICP-AES 0.01 0.15 0.09 0.24
MgO FUS-ICP-AES 0.01 7.99 5.84 4.83
CaO FUS-ICP-AES 0.01 2.28 10.85 8.07
Na20 FUS-ICP-AES 0.01 0.93 1.46 2.24
K20 FUS-ICP-AES 0.01 0.69 0.23 1.21
P20s FUS-ICP-AES 0.01 0.03 0.02 0.86
Cn0; FUS-ICP-AES 0.002 0.015 0.006 0.001
BaO FUS-ICP-AES 0.01 0.01 0.005 0.02
LOI GRAV 5.81 4.67 5.15
Total 99.94 100.7  100.16
COz COM-IR 1.943 1.388 2.49
S COM-IR 0.671 0.041 0.179
Li (ppm)  AD-ICP-MS 0.4 36.6 20.9 15
Be AD-ICP-MS 0.04 0.16 0.28 1.89
Sc AD-ICP-MS 1.1 30.5 35.9 33.1
A% FUS-ICP-MS 1 271 388 345
Co AD-ICP-MS 0.13 47.6 35.8 37.7
Ni AD-ICP-MS 0.7 61.8 43.4 15.6
Cu AD-ICP-MS 1.4 973 39.8 23.6
Zn AD-ICP-MS 1.8 96 87 140
Ga FUS-ICP-MS 0.05 15.7 18.6 25
Rb FUS-ICP-MS 0.2 11.5 4.2 19.5
Sr FUS-ICP-MS 0.1 30.1 206 153
Y FUS-ICP-MS 0.1 11.6 14.4 50.1
Zr FUS-ICP-MS 2 21 34 400
Nb FUS-ICP-MS 0.2 0.6 0.7 25.3
Mo AD-ICP-MS 0.08 0.15 0.08 1.97
Ag AD-ICP-MS 0.01 0.11 0.01 0.04
Cd AD-ICP-MS 0.013 0.02 0.15 0.15
In AD-ICP-MS 0.002 0.086 0.058 0.132
Sn AD-ICP-MS 0.16 <0.2 0.3 2.7
Sb AD-ICP-MS 0.04 0.18 0.91 0.58
Cs AD-ICP-MS 0.01 0.1 <0.05 0.22
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348997 348999 349000
Drill Hole ID GV-16-01  GV-16-01  GV-16-01
Drill Hole Depth (m) 71.5 88 97
UTM easting 567749 567749 567749
UTM northing 5538379 5538379 5538379
Lithology Code LOD VvC VvC B-S2
La  FUS-ICP-MS 0.1 1.6 1.5 29
Ce  FUS-ICP-MS 0.1 3.6 3.9 72
Pr  FUS-ICP-MS 0.03 0.61 0.56 10.4
Nd  FUS-ICP-MS 0.1 2.5 3.2 45.5
Sm  FUS-ICP-MS 0.03 1.08 1.4 11.05
Eu  FUS-ICP-MS 0.03 0.38 0.53 34
Gd  FUS-ICP-MS 0.05 1.42 1.97 10.65
Tb  FUS-ICP-MS 0.01 0.32 0.35 1.68
Dy  FUS-ICP-MS 0.05 2.06 2.64 10.35
Ho  FUS-ICP-MS 0.01 0.5 0.61 1.95
Er  FUS-ICP-MS 0.03 1.36 1.63 5.44
Tm  FUS-ICP-MS 0.01 0.24 0.31 0.78
Yb  FUS-ICP-MS 0.03 1.49 2.01 5.05
Lu  FUS-ICP-MS 0.01 0.22 0.28 0.74
Hf  FUS-ICP-MS 0.2 0.8 1 8.6
Ta  FUS-ICP-MS 0.1 0.2 0.2 1.7
Au  FA-ICP-AES 0.001 0.02 <0.001 <0.001
Tl AD-ICP-MS 0.002 0.04 <0.02 0.04
Pb  AD-ICP-MS 0.18 1.5 1.4 2.3
Bi  FUS-ICP-MS 0.01 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 0.27 0.32 1.73
U FUS-ICP-MS 0.05 0.18 0.34 0.64
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348007 348008 348017 348047 348081 348955 348961
Drill Hole ID GV-16-10  GV-16-10  GV-16-11  GV-16-09 GV-16-12 GV-16-08 GV-16-08
Drill Hole Depth (m) 76.36 77.1 53.9 83.3 29.96 14.5 29.5
UTM easting 569008 569008 568323 568264 567665 569155 569155
UTM northing 5538749 5538749 5538632 5538555 5538175 5538679 5538679
Lithology Code LOD Obsolete  Obsolete  Obsolete  Obsolete  Obsolete  Obsolete  Obsolete
SiO2 (%) FUS-ICP-AES 0.01 51.6 78.6 52.6 46.5 49.8 56.6 51.5
TiO:2 FUS-ICP-AES 0.01 0.51 0.05 0.09 1.51 0.57 1.3 2.23
AlLO; FUS-ICP-AES 0.01 15.8 1.64 1.89 17.4 16.6 15 12.8
Fe2Osr  FUS-ICP-AES 0.01 9.9 12 42.1 11 9.54 6.37 14.15
MnO FUS-ICP-AES 0.01 0.24 0.24 0.75 0.16 0.1 0.07 0.36
MgO FUS-ICP-AES 0.01 4.49 1.06 1 4.34 4.09 4.07 5.07
CaO FUS-ICP-AES 0.01 5.58 3.72 1.91 9.34 11 4.58 4.29
Na20 FUS-ICP-AES 0.01 3.72 0.05 0.04 4.23 291 3.36 1.6
K20 FUS-ICP-AES 0.01 1.21 0.15 0.2 0.18 0.05 2.04 1.46
P20s FUS-ICP-AES 0.01 0.04 0.4 0.7 0.19 0.05 0.48 0.24
C203 FUS-ICP-AES 0.002 0.05 0.004 0.012 0.016 0.01 0.016 0.003
BaO FUS-ICP-AES 0.01 0.02 0.005 0.005 0.005 0.005 0.07 0.03
LOI GRAV 7.66 3.86 0.57 4.73 5.04 4.45 6.4
Total 100.83 101.77 101.86 99.63 99.77 98.43  100.15
COz COM-IR 4.6 3.543 0.848 1.893 2.552 2.298 3.391
S COM-IR 0.025 0.016 0.012 0.022 0.006 0.725 0.022
Li (ppm)  AD-ICP-MS 0.4 21.1 3.6 2.5 15.3 12.1 9.5 15.9
Be AD-ICP-MS 0.04 0.56 0.21 1.18 0.61 0.24 2.39 1.43
Sc AD-ICP-MS 1.1 39.6 3.1 39 36.2 40 14.7 35
\Y% FUS-ICP-MS 1 208 72 100 245 306 193 315
Co AD-ICP-MS 0.13 30.4 6.8 39.8 52.5 37.3 20.6 36.7
Ni AD-ICP-MS 0.7 95.4 12.8 314 89.7 48.5 59.2 18.4
Cu AD-ICP-MS 1.4 91.9 65.2 32 61.7 154 92.3 48.7
Zn AD-ICP-MS 1.8 78 38 50 104 82 65 126
Ga FUS-ICP-MS 0.05 13.1 2.5 2.2 18.8 15.4 21 22.8
Rb FUS-ICP-MS 0.2 26.3 3.1 33 32 1 51 32
Sr FUS-ICP-MS 0.1 122 47.8 12.4 243 123.5 175 213
Y FUS-ICP-MS 0.1 9.7 7.8 9.2 32.8 14.8 17.6 45.8
Zr FUS-ICP-MS 2 28 5 9 115 36 515 184
Nb FUS-ICP-MS 0.2 0.7 0.3 0.6 53 1.1 9.3 6.6
Mo AD-ICP-MS 0.08 0.07 0.46 0.55 0.28 0.26 0.2 0.3
Ag AD-ICP-MS 0.01 0.01 0.08 0.01 0.01 0.02 0.12 0.03
Cd AD-ICP-MS 0.013 0.06 0.07 0.02 0.09 0.08 0.06 0.05
In AD-ICP-MS 0.002 0.049 0.049 0.075 0.085 0.06 0.056 0.117
Sn AD-ICP-MS 0.16 0.2 0.2 0.5 1.1 03 2.3 1.7
Sb AD-ICP-MS 0.04 0.61 0.19 0.84 1.09 0.9 0.65 0.73
Cs AD-ICP-MS 0.01 0.18 0.025 0.025 0.07 0.025 0.33 0.17
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Appendix E.II (continued) Whole-rock geochemistry

Sample ID 348007 348008 348017 348047 348081 348955 348961
Drill Hole ID GV-16-10  GV-16-10  GV-16-11  GV-16-09 GV-16-12  GV-16-08  GV-16-08
Drill Hole Depth (m) 76.36 77.1 53.9 83.3 29.96 14.5 29.5
UTM easting 569008 569008 568323 568264 567665 569155 569155
UTM northing 5538749 5538749 5538632 5538555 5538175 5538679 5538679
Lithology Code LOD Obsolete  Obsolete  Obsolete  Obsolete  Obsolete  Obsolete  Obsolete
La  FUS-ICP-MS 0.1 1.6 3.8 5 6.6 2.4 48.9 9
Ce  FUS-ICP-MS 0.1 3.7 6.2 9.4 17.4 53 107.5 25.2
Pr FUS-ICP-MS 0.03 0.54 1.3 1.6 2.72 0.66 12.75 3.96
Nd  FUS-ICP-MS 0.1 2.7 5.5 6.7 12.7 3.8 46.3 17.9
Sm  FUS-ICP-MS 0.03 1.06 1.37 1.65 4.09 1.62 8.17 5.72
Eu  FUS-ICP-MS 0.03 0.35 0.37 0.41 1.44 0.51 1.87 1.83
Gd  FUS-ICP-MS 0.05 1.45 1.59 1.49 5.34 1.93 6.01 7.07
Tb  FUS-ICP-MS 0.01 0.22 0.25 0.31 0.87 0.39 0.76 1.21
Dy  FUS-ICP-MS 0.05 1.58 1.49 1.87 5.53 2.83 4.1 8.87
Ho  FUS-ICP-MS 0.01 0.36 0.32 0.42 1.18 0.58 0.72 1.78
Er  FUS-ICP-MS 0.03 1.02 0.91 1.21 3.55 1.8 1.78 5.11
Tm  FUS-ICP-MS 0.01 0.18 0.12 0.2 0.48 0.26 0.23 0.79
Yb  FUS-ICP-MS 0.03 1.27 0.81 1.11 3.22 1.67 1.6 5.24
Lu  FUS-ICP-MS 0.01 0.19 0.12 0.17 0.46 0.27 0.19 0.77
Hf  FUS-ICP-MS 0.2 0.9 0.1 0.2 3 1.3 12.5 4.8
Ta  FUS-ICP-MS 0.1 0.1 0.1 0.05 0.4 0.2 0.6 0.6
Au  FA-ICP-AES 0.001 0.014 0.022 0.014 <0.001 0.001 0.06 0.007
Tl  AD-ICP-MS 0.002 0.16 0.03 0.04 0.01 0.01 0.19 0.18
Pb  AD-ICP-MS 0.18 4.7 2.3 4.4 1.4 2 4.8 8.7
Bi FUS-ICP-MS 0.01 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  FUS-ICP-MS 0.05 683 0.28 0.45 0.5 0.41 13.5 1.58
U FUS-ICP-MS 0.05 0.72 0.4 0.37 0.24 0.55 3.09 0.92
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Appendix F: Additional whole-rock geochemistry collected for rocks from the

Goldenville Horizon and related stratigraphy
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Appendix F.I Whole-rock geochemistry abbreviations, additional data

Lithology Abbreviations:

B-S1: Basaltic volcanic rocks from Suite 1
B-S2: Basaltic volcanic rocks from Suite 2
VC: Volcaniclastic rocks

Arg: Argillite

MR-IF: Magnetite-rich iron formation
ASMM: Argillite with semi-massive magnetite

ADSM: Argillite with disseminated magnetite

Method Abbreviations:

FUS: Li-B fusion followed by acid digestion
GRAYV: Gravimetric, in furnace

AD: Closed-vessel, multi-acid digestion

FA: Fire assay

COM-IR: Combustion infrared absorption

ICP-MS: Inductively coupled plasma-mass spectrometry

ICP-AES: Inductively coupled plasma-atomic emission spectrometry
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Appendix F.IT Whole-rock geochemistry, additional data

Sample ID 348001 348005 348006 348012 348013 348014 348020
Drill Hole ID GV-16-10 GV-16-10  GV-16-10 GV-16-10 GV-16-10 GV-16-10 GV-16-11
Drill Hole Depth (m) 1.2 53.62 71.73 80.2 80.58 85.5 58.45
UTM easting 569008 569008 569008 569008 569008 569008 568323
UTM northing 5538749 5538749 5538749 5538749 5538749 5538749 5538632
Lithology Code LOD B-S1 B-S1 B-SI ASMM ASMM ADSM  ASMM
Si02 (%) -- -- -- - -- -- --
TiO2 -- -- -- - -- - -
AlLO; -- -- -- -- -- -- --
Fe2Ost -- -- -- - -- - -
MnO - - - - - - -
MgO -- -- -- - -- -- --
CaO -- -- -- - -- -- --
NaxO -- -- -- - -- -- -
K20 - - - - - - --
P20s -- -- -- - - - --
Cr203 - - - - - - --
BaO -- -- -- - -- -- --
LOI -- -- -- - -- -- --
Total -- -- -- - -- -- --
CO2 -- -- -- - - - --
S (ppm) AD-ICP-AES 39 <39 5167 216 <39 1308 59 45
Li AD-ICP-AES 2 11 11 20 16 18 15 10
Be AD-ICP-AES 0.1 0.1 0.1 0.2 0.1 0.5 0.5 1.4
Na AD-ICP-AES 530 13984 16002 19115 18514 1418 21812 6718
Mg AD-ICP-AES 140 36334 40286 32067 34050 23170 38887 25009
Al AD-ICP-AES 260 86513 80101 75667 76185 45694 72753 46424
P AD-ICP-AES 4 139 159 221 179 1405 736 2349
K AD-ICP-AES 98 5102 190 2990 2957 2126 293 5225
Ca AD-ICP-AES 46 43152 49529 29741 70611 20960 56086 9687
Sc AD-ICP-AES 0.3 333 32.7 27.2 31 9.7 36.4 9.4
Ti AD-ICP-MS 7 3511 2792 3497 3707 2456 10489 2242
Ti AD-ICP-AES 6 3579 2708 3657 3523 2464 10133 2372
A" AD-ICP-MS 0.8 333.6 299.9 304.4 284.6 124.8 291.5 79.1
\% AD-ICP-AES 3 320.8 276 301.2 265.3 125.1 271.5 87.8
Cr AD-ICP-MS 3 12 96 5 18 49 240 53
Cr AD-ICP-AES 17 <17 87 <17 17 49 211 55
Mn AD-ICP-AES 1 560 919 874 844 >13000 2174  >13000
Fe AD-ICP-AES 110 76800 63211 66892 68579 157878 80408 192351
Co AD-ICP-AES 1 32 25 27 29 23 32 27
Ni AD-ICP-AES 4 28 49 12 36 58 47 78
Cu AD-ICP-AES 3 38 74 237 25 158 100 51
Zn AD-ICP-AES 3 103 134 81 83 242 94 275
Ga AD-ICP-MS 0.04 18.2 15.59 15.49 15.7 12.26 16.11 11.59
Rb AD-ICP-MS 0.11 14.38 0.41 6.86 8.42 4.64 0.72 19.27
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348001 348005 348006 348012 348013 348014 348020
Drill Hole ID GV-16-10  GV-16-10 GV-16-10 GV-16-10 GV-16-10 GV-16-10 GV-16-11
Drill Hole Depth (m) 1.2 53.62 71.73 80.2 80.58 85.5 58.45
UTM easting 569008 569008 569008 569008 569008 569008 568323
UTM northing 5538749 5538749 5538749 5538749 5538749 5538749 5538632
Lithology Code LOD B-S1 B-S1 B-SI ASMM ASMM ADSM ASMM
Sr  AD-ICP-MS 0.6 117.6 80 553 191.3 37.5 144 16.8
Sr  AD-ICP-AES 3 126 78 57 193 39 151 17
Y AD-ICP-MS 0.05 14.32 13.9 16.22 20.34 33.06 31.24 39.15
Y AD-ICP-AES 0.6 13 12.6 15.2 17.6 29.7 28.5 36.9
Zr  AD-ICP-MS 6 29 23 29 28 76 122 77
Zr  AD-ICP-AES 7 29 22 29 26 73 114 80
Nb  AD-ICP-MS 0.028 0.627 0.531 0.635 0.55 5.975 3.291 6.316
Mo AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- -- - -- -- --

Cd AD-ICP-AES 0.8 0.8 0.9 <0.8 <0.8 09 <0.8 1.1
In - - - - - - -

Sn - - - - - - -

Sb - - - - - - -

Cs  AD-ICP-MS 0.013 0.087 0.034 0.261 0.069 0.033 0.026 0.12
Ba  AD-ICP-MS 0.8 60.4 4.7 58 111.1 433 39.6 110.8
Ba  AD-ICP-AES 2 54 5 57 102 40 38 112
La  AD-ICP-MS 0.1 1.5 1.3 1.4 1.5 35.6 5.7 44.6
Ce  AD-ICP-MS 0.12 4.23 2.98 3.71 3.57 115.61 1694 133.21
Pr  AD-ICP-MS 0.014 0.718 0.481 0.582 0.614 94 2.667 10.854
Nd AD-ICP-MS 0.06 3.86 2.4 2.96 3.19 35.88 13.02 41.19
Sm  AD-ICP-MS 0.026 1.554 0.984 1.299 1.415 8.115 3.955 9.3
Eu  AD-ICP-MS 0.0031 0.6342  0.4111 0.4589 0.5023 2.1675 1.5994 2.3786
Gd AD-ICP-MS 0.009 2.359 1.657 2.119 2.243 8.215 5.435 9.461
Tb  AD-ICP-MS 0.0023 04308 0.3142 0.3881 0.4215 1.3172 0.9261 1.4744
Dy AD-ICP-MS 0.009 3.054 2.345 2.814 2.946 7.678 5.653 8.797
Ho AD-ICP-MS 0.0025  0.6737 0.5534 0.6309 0.7085 1.6205 1.2112 1.8408
Er  AD-ICP-MS 0.007 1.965 1.748 1.982 2.216 4.389 3414 4971
Tm AD-ICP-MS 0.0019 02762 0.2556 0.3045 0.3484 0.6185 0.4791 0.7051
Yb  AD-ICP-MS 0.009 1.904 1.797 2.06 2.343 3.836 3.081 4218
Lu AD-ICP-MS 0.002 0.302 0.273 0.326 0.37 0.517 0.456 0.616
Hf  AD-ICP-MS 0.14 1.02 0.79 0.98 0.95 1.91 3.04 1.86
Ta  AD-ICP-MS 0.007 0.051 0.04 0.047 0.04 0.403 0.221 0.394
Au  AD-ICP-MS 0.05 0.47 0.39 1.85 0.25 1.9 0.59 1.34
Pb  AD-ICP-AES 8 <® <8 <8 <8 113 <8 16
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.27 0.205 0.256 0.245 6.148 0.427 6.095
U AD-ICP-MS 0.011 0.238 0.233 0.157 0.195 2.312 0.187 2.116
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample 348021 348022 348028 348033 348035 348036 348037
Drill Hole ID GV-16-11 GV-16-11 GV-16-09 GV-16-09 GV-16-09 GV-16-09 GV-16-09
Drill Hole Depth (m) 61.07 63.65 6.53 15.67 19.5 22.18 24.3
UTM easting 568323 568323 568264 568264 568264 568264 568264
UTM northing 5538632 5538632 5538555 5538555 5538555 5538555 5538555
Lithology Code LOD Arg Arg B-S2 MR-IF  ASMM  ASMM Arg
Si02 (%) - - - - - - -
TiO2 - -- -- - - -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost - -- -- - - -- --
MnO - - - - - -- --
MgO -- -- -- - - -- --
CaO - - - - - -- --
NaxO - -- -- - - -- --
K>O - - - - - - --
P20s -- -- -- -- -- -- --
Cr203 -- -- -- - - -- --
BaO - - - - - - --
LOI - -- -- - - -- -
Total - - - - - - --
CO2 - - - - - - -
S (ppm) AD-ICP-AES 39 995 57 1235 1209 <39 <39 55
Li AD-ICP-AES 2 12 6 12 <2 9 5 14
Be AD-ICP-AES 0.1 1.9 1.5 0.9 0.8 1.5 2.1 1.1
Na AD-ICP-AES 530 1131 25748 10870 11270 <530 <530 10694
Mg AD-ICP-AES 140 24200 17879 36248 7947 18925 13319 29614
Al AD-ICP-AES 260 72550 65056 78357 26542 42534 39233 79319
P AD-ICP-AES 4 2221 635 2140 2734 1912 930 1024
K AD-ICP-AES 98 25672 14594 193 4645 1689 1005 5212
Ca AD-ICP-AES 46 66814 15018 80866 24263 10293 14109 53490
Sc AD-ICP-AES 0.3 25.7 12.3 23.9 5.1 9.2 6.6 29.2
Ti AD-ICP-MS 7 21160 4097 17736 1504 2226 2161 13136
Ti AD-ICP-AES 6 21138 4046 17807 1555 2361 2041 12969
A" AD-ICP-MS 0.8 342.2 65.6 301.5 122.4 94.9 89.5 288.9
\% AD-ICP-AES 3 3223 65.4 290 130.3 105 95.1 278.2
Cr AD-ICP-MS 3 85 56 62 43 41 37 113
Cr AD-ICP-AES 17 79 51 60 41 46 40 104
Mn AD-ICP-AES 1 6236 11106 1533 5624 >13000 >13000 4428
Fe AD-ICP-AES 110 94644 68651 91555 >320000 243405 260414 87721
Co AD-ICP-AES 1 28 21 35 17 22 31 23
Ni AD-ICP-AES 4 56 40 61 49 115 78 39
Cu AD-ICP-AES 3 59 9 65 79 33 16 65
Zn AD-ICP-AES 3 131 89 107 111 262 188 110
Ga AD-ICP-MS 0.04 22.3 16.59 21.37 8.08 10.96 9.92 22.27
Rb AD-ICP-MS 0.11 69.71 51.1 0.37 13.16 5.83 3.74 14.22
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample 348021 348022 348028 348033 348035 348036 348037
Drill Hole ID GV-16-11  GV-16-11  GV-16-09 GV-16-09 GV-16-09 GV-16-09 GV-16-09
Drill Hole Depth (m) 61.07 63.65 6.53 15.67 19.5 22.18 243
UTM easting 568323 568323 568264 568264 568264 568264 568264
UTM northing 5538632 5538632 5538555 5538555 5538555 5538555 5538555
Lithology Code LOD Arg Arg B-S2 MR-IF  ASMM  ASMM Arg
Sr AD-ICP-MS 0.6 137.9 63.7 433.9 106.4 9 12.8 470.3
Sr AD-ICP-AES 3 143 64 450 97 9 11 468
Y AD-ICP-MS 0.05 33.19 30.15 30.96 22.71 413 34.45 39.57
Y AD-ICP-AES 0.6 31.1 27 28.8 21.5 393 33.1 36.8
Zr AD-ICP-MS 6 245 125 233 41 74 68 165
Zr AD-ICP-AES 7 228 115 221 55 78 74 154
Nb AD-ICP-MS 0.028 15994 9.749  15.559 3.434 6.18 6.326 6.311
Mo AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag - -- -- - - -- --

Cd AD-ICP-AES 0.8 0.9 <0.8 0.8 0.9 1.1 1 1
In - -- -- - - -- --

Sn - -- -- - - -- --

Sb -- -- -- -- -- -- --

Cs AD-ICP-MS 0.013 0.617 0.58 0.021 0.114 0.044 0.031 0.166
Ba AD-ICP-MS 0.8 571.9 371.1 17.3 553 327 34.6 370
Ba AD-ICP-AES 2 538 355 17 57 33 36 356
La AD-ICP-MS 0.1 18.7 30 18.3 18.8 26.1 25 11
Ce AD-ICP-MS 0.12 46.74 111.66 44.92 40.46 78.08 74.29 27.66
Pr AD-ICP-MS 0.014 6.595 7.932 6.387 5.712 7.517 7.194 4.067
Nd AD-ICP-MS 0.06 28.76 29.54 26.84 22.11 29.05 28.31 18.44
Sm AD-ICP-MS 0.026 6.981 6.294 6.752 5.107 7.002 7.178 5.516
Eu AD-ICP-MS 0.0031  2.7803 1.5443 24556 1.0899  1.8822  1.9428 1.985
Gd AD-ICP-MS 0.009 7.825 6.39 6.917 5.423 7.947 8.227 7.052
Tb AD-ICP-MS 0.0023  1.1394 0.9867 1.0441 0.8544 1.4694 1.47 1.1911
Dy AD-ICP-MS 0.009 6.752 5.959 5.979 5.075 9.425 8.992 7.587
Ho AD-ICP-MS 0.0025  1.3733 1.2595 1.216  1.0891 2.0035 1.7996 1.6064
Er AD-ICP-MS 0.007 3.667 3.528 3.343 3.077 5.548 5.063 4.593
Tm AD-ICP-MS 0.0019 0.512 0.5311 0.455 04554 0.8071 0.7008 0.6544
Yb AD-ICP-MS 0.009 3.056 3.493 2.763 2.761 4.77 4.187 4.169
Lu AD-ICP-MS 0.002 0.452 0.511 0.41 0.415 0.686 0.604 0.652
Hf AD-ICP-MS 0.14 5.41 3.21 4.97 1.02 1.85 1.68 4.13
Ta AD-ICP-MS 0.007 1.079 0.656 0.993 0.176 0.393 0.363 0.428
Au AD-ICP-MS 0.05 7.43 33 0.52 2.56 1.4 4.97 1.62
Tl -- - - - - - -

Pb AD-ICP-AES 8 14 42 8 20 11 23 18
Bi AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th AD-ICP-MS 0.018 1.105 10.656 0.919 2.525 5.931 5.383 2.108
U AD-ICP-MS 0.011 0.695 1.448 0.368 1.192 1.924 2.014 1.316
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348038 348041 348042 348045 348046 348048 348051
Drill Hole ID GV-16-09 GV-16-09 GV-16-09 GV-16-09  GV-16-09  GV-16-13a  GV-16-05
Drill Hole Depth (m) 25.84 61 77.3 116.9 73.75 48.45 4
UTM easting 568264 568264 568264 568264 568264 567404 569136
UTM northing 5538555 5538555 5538555 5538555 5538555 5537944 5538729
Lithology Code LOD Arg Arg ADSM B-S1 Arg VC B-S1
SiO2 -- -- - -- -- -- --
TiO2 - - - - - - -
AlLOs - - - - - - -
FexOst - - - - - - -
MnO -- -- - -- -- -- --
MgO -- -- - -- -- -- --
CaO -- -- - -- -- -- --
NaxO -- -- - -- -- -- --
K>O - - - - - - -
P20s -- -- - -- -- -- --
Cr03 - - - - - - -
BaO -- -- - -- -- -- --
LOI -- -- - -- -- -- --
Total -- -- - -- -- -- --
CO2 -- -- - -- -- -- --
S (ppm) AD-ICP-AES 39 368 <39 41 499 403 <39 293
Li AD-ICP-AES 2 12 17 6 17 3 7 6
Be AD-ICP-AES 0.1 1.1 0.1 0.2 0.1 0.2 0.2 0.2
Na AD-ICP-AES 530 16846 10834 53043 24190 2417 23111 20927
Mg AD-ICP-AES 140 27434 43877 6313 30625 3535 36848 30422
Al AD-ICP-AES 260 79775 80854 84710 75645 20011 74340 77005
P AD-ICP-AES 4 1051 100 1288 282 1952 240 189
K AD-ICP-AES 98 679 6079 1341 221 5037 7771 372
Ca AD-ICP-AES 46 60057 63307 19293 31574 28124 17369 70315
Sc AD-ICP-AES 0.3 28 33 29.7 28.7 7.1 23.8 314
Ti AD-ICP-MS 7 11301 2716 3557 4396 775 3066 2666
Ti AD-ICP-AES 6 11729 2510 3400 3863 822 3374 2708
A" AD-ICP-MS 0.8 238.9 363.4 258.2 359 235.8 250.1 285.8
\% AD-ICP-AES 3 240.7 326.4 240 309.7 220.6 249.6 268.3
Cr AD-ICP-MS 3 88 148 50 19 33 15 27
Cr AD-ICP-AES 17 85 127 44 <17 30 <17 25
Mn AD-ICP-AES 1 1999 857 613 757 693 1050 964
Fe AD-ICP-AES 110 87697 66575 105695 67871 66814 75460 56368
Co AD-ICP-AES 1 23 28 23 26 13 29 30
Ni AD-ICP-AES 4 38 63 33 22 24 24 32
Cu AD-ICP-AES 3 67 33 34 65 992 9 104
Zn AD-ICP-AES 3 115 67 83 89 44 34 66
Ga AD-ICP-MS 0.04 22.01 15.18 10.48 15.73 6.87 14.2 13.99
Rb AD-ICP-MS 0.11 1.19 12.06 291 0.28 11.42 5.97 0.49
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348038 348041 348042 348045 348046 348048 348051
Drill Hole ID GV-16-09  GV-16-09 GV-16-09 GV-16-09 GV-16-09 GV-1136e; GV-16-05
Drill Hole Depth (m) 25.84 61 77.3 116.9 73.75 48.45 4
UTM easting 568264 568264 568264 568264 568264 567404 569136
UTM northing 5538555 5538555 5538555 5538555 5538555 5537944 5538729
Lithology Code LOD Arg Arg ADSM B-S1 Arg VC B-S1
Sr  AD-ICP-MS 0.6 322.6 190.6 75.8 88.5 40.1 82.3 137.8
Sr  AD-ICP-AES 3 347 198 78 89 39 84 146
Y AD-ICP-MS 0.05 41.16 11.54 23.59 20.52 25.99 14.85 13.59
Y AD-ICP-AES 0.6 38.9 10.6 21.2 18.3 234 13.6 12.7
Zr  AD-ICP-MS 6 172 23 44 36 8 36 25
Zr  AD-ICP-AES 7 163 23 43 34 11 37 26
Nb  AD-ICP-MS 0.028 6.796 0.615 1.377 0.873 0.527 0.737 0.659
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag - - -- -- - -- --
Cd AD-ICP-AES 0.8 <0.8 0.8 0.9 <0.8 <0.8 1 1.1
In - - -- -- - -- --

Sn - - -- -- - -- --

Sb -- -- -- -- -- -- --

Cs  AD-ICP-MS 0.013 0.034 0.125 0.045 0.019 0.13 0.064 0.014
Ba AD-ICP-MS 0.8 44.6 54.2 234 10.9 84.5 75.5 16.7
Ba  AD-ICP-AES 2 43 51 23 10 81 72 16
La  AD-ICP-MS 0.1 11.4 1.3 43 1.9 3.4 2.2 1.6
Ce AD-ICP-MS 0.12 28.56 3.14 9.31 4.75 6.29 5.75 3.79
Pr  AD-ICP-MS 0.014 4.305 0.484 1.375 0.795 1.16 0.824 0.6
Nd AD-ICP-MS 0.06 19.14 2.44 6.44 4 5.35 3.94 2.95
Sm AD-ICP-MS 0.026 5.771 0.795 1.867 1.552 1.69 1.329 1.009
Eu  AD-ICP-MS 0.0031  1.9609 0.4061 0.7164 0.5814 0.5861 0.4456 0.4286
Gd AD-ICP-MS 0.009 7.126 1.404 2.814 2.589 2.702 2.022 1.746
Tb  AD-ICP-MS 0.0023  1.2106  0.2855  0.5445 0.508 0.4988 03691 0.3393
Dy AD-ICP-MS 0.009 7.525 1.98 3.868 3.556 3.498 2.548 2.398
Ho AD-ICP-MS 0.0025 1.6006 0.4853 0.8913  0.8515 0.889 0.5916  0.5486
Er  AD-ICP-MS 0.007 4.793 1.493 2.894 2.6 2.851 1.89 1.747
Tm AD-ICP-MS 0.0019 0.7143  0.2281  0.4525 0.395 04313 0.2856 0.2704
Yb AD-ICP-MS 0.009 4.431 1.598 3.014 2.63 2.691 1.906 1.802
Lu AD-ICP-MS 0.002 0.692 0.265 0.479 0.431 0.422 0.306 0.275
Hf AD-ICP-MS 0.14 43 0.76 1.32 1.29 0.24 1.21 0.82
Ta  AD-ICP-MS 0.007 0.48 0.044 0.105 0.064 0.03 0.048 0.041
Au  AD-ICP-MS 0.05 1.22 0.33 4.85 0.32 1.35 0.21 0.43
Tl -- -- - - - - -

Pb  AD-ICP-AES 8 <8 <8 <8 <8 <8 <8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 0.92 <0.47 <0.47
Th  AD-ICP-MS 0.018 2.163 0.274 0.844 0.357 0.44 0.6 0.296
U AD-ICP-MS 0.011 1.422 0.198 0.465 0.223 0.845 0.202 0.192
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348053 348054 348055 348056 348058 348059 348060
Drill Hole ID GV-16-05  GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 28.74 41.2 64.06 63.6 67.1 68 70.58
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 MR-IF ASMM VvC
SiO2 -- -- -- -- -- -- --
TiO2 -- - -- - -- -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost -- -- -- -- -- -- --
MnO -- -- -- - -- -- --
MgO -- -- -- - -- -- --
CaO -- -- -- - -- -- --
Na2O -- - -- - -- -- --
K20 -- -- -- - -- -- --
P20s -- -- -- -- -- -- --
Cr203 -- -- -- - -- -- --
BaO -- -- -- - -- -- --
LOI - -- - -- - - -
Total -- -- -- - -- -- --
CO2 -- - -- - -- -- --
S (ppm)  AD-ICP-AES 39 59 132 58 7910 306 337 45
Li AD-ICP-AES 2 5 12 13 20 2 9 10
Be AD-ICP-AES 0.1 0.2 <0.1 0.1 0.2 0.3 1.9 0.5
Na AD-ICP-AES 530 3554 18188 21218 22317 2497 12001 38004
Mg AD-ICP-AES 140 9972 28131 38962 37718 4283 17993 16018
Al AD-ICP-AES 260 74782 79562 77852 76866 9406 49760 77632
P AD-ICP-AES 4 218 154 167 183 >7000 810 301
K AD-ICP-AES 98 236 146 181 2133 130 9739 6866
Ca AD-ICP-AES 46 104739 77625 41429 58025 27684 37223 13745
Sc AD-ICP-AES 0.3 28.2 32.1 314 31 1.1 9.1 16.3
Ti AD-ICP-MS 7 2968 2341 2894 3210 418 2506 2570
Ti AD-ICP-AES 6 3146 2535 2841 3405 457 2704 2598
v AD-ICP-MS 0.8 323.1 269.1 309.3 338.5 145.2 79.8 88.8
\% AD-ICP-AES 3 307.5 267.3 284 327.1 155.3 84.9 85.7
Cr AD-ICP-MS 3 14 27 40 9 16 31 38
Cr AD-ICP-AES 17 <17 26 37 <17 <17 34 33
Mn AD-ICP-AES 1 278 849 752 1464 3546  >13000 1862
Fe AD-ICP-AES 110 42421 55082 60408 77778  >320000 103924 41914
Co AD-ICP-AES 1 13 27 29 40 39 24 12
Ni AD-ICP-AES 4 13 34 34 19 31 52 13
Cu AD-ICP-AES 3 22 116 81 89 183 318 40
Zn AD-ICP-AES 3 45 71 79 102 103 104 73
Ga AD-ICP-MS 0.04 21.23 15.46 15.12 15.74 2.65 12.31 15.07
Rb AD-ICP-MS 0.11 0.58 0.25 0.36 6.11 0.6 31.82 21.29
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348053 348054 348055 348056 348058 348059 348060
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 28.74 41.2 64.06 63.6 67.1 68 70.58
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 MR-IF  ASMM VC
Sr  AD-ICP-MS 0.6 87.5 219.8 101.6 73.7 45.9 57.7 98.7
Sr  AD-ICP-AES 3 90 229 98 75 38 57 99
Y  AD-ICP-MS 0.05 14.38 14.97 15.35 18.51 29.81 25.25 24.47
Y  AD-ICP-AES 0.6 13.1 13.6 13.2 17.5 27.8 22.6 22.5
Zr  AD-ICP-MS 6 27 23 27 26 <6 85 141
Zr  AD-ICP-AES 7 27 23 26 27 12 85 137
Nb  AD-ICP-MS 0.028 0.66 0.557 0.623 0.61 1.156 6.457 4.199
M

0 AD-ICP-AES 2 <2 2 <2 <2 <2 <2 <2
Ag - - -- -- - -- --

Cd AD-ICP-AES 0.8 1.1 0.8 <0.8 0.9 <0.8 1 <0.8
In - - - - - - -

Sn - - - - - - -

Sb - - - - - - -

Cs AD-ICP-MS 0.013 0.033 0.032 0.039 0.135 <0.013 0.214 0.131
Ba AD-ICP-MS 0.8 5.2 5.7 134 32.9 3.6 212.3 112.7
Ba AD-ICP-AES 2 5 6 12 32 8 199 103
La  AD-ICP-MS 0.1 1.7 1.5 1.4 1.4 15.7 31.8 12.1
Ce AD-ICP-MS 0.12 3.93 3.31 3.31 341 2428 107.78 28.34
Pr  AD-ICP-MS 0.014 0.61 0.524 0.547 0.552 5.075 8.522 3.635
Nd AD-ICP-MS 0.06 3.15 2.51 2.68 2.84 20.53 31 15.67
Sm  AD-ICP-MS 0.026 1.12 1.03 1.016 1.133 5.534 6.895 3.948
Eu AD-ICP-MS 0.0031 0.4819 0.4482 0.4293 0.5289 1.5746 1.6881 0.9129
Gd AD-ICP-MS 0.009 1.882 1.744 1.832 2.19 6.541 6.558 4.191
Tb  AD-ICP-MS 0.0023  0.3499  0.3477 0.3493  0.4507 1.1107 1.0453 0.6926
Dy AD-ICP-MS 0.009 2.446 2.455 2.684 3.283 6.8 6.04 4.443
Ho AD-ICP-MS 0.0025 0.5699 0.6017 0.6151 0.7845 1.3884 1.2131 0.9966
Er  AD-ICP-MS 0.007 1.868 1.961 1.984 2.524 3.923 3421 3.092
Tm AD-ICP-MS 0.0019 02748 0.2972  0.3067 0.383 0.5454 0.4833 0.4728
Yb AD-ICP-MS 0.009 1.758 1.976 2.047 2.622 3.206 2.941 3.216
Lu AD-ICP-MS 0.002 0.293 0.324 0.356 0.422 0.462 0.424 0.532
Hf AD-ICP-MS 0.14 0.95 0.82 0.91 0.96 <0.14 2.3 4.37
Ta AD-ICP-MS 0.007 0.038 0.048 0.047 0.05 0.056 0.206 0.137
Au  AD-ICP-MS 0.05 0.33 0.23 0.34 1.21 2.52 5.2 1.31
Pb  AD-ICP-AES 8 <® <§ <8 <8 40 26 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 0.79 <0.47
Th  AD-ICP-MS 0.018 0.3 0.305 0.291 0.293 0.84 7.41 3.998
U AD-ICP-MS 0.011 0.283 0.253 0.222 0.277 1.73 1.285 1.616
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Appendix F.IT Whole-rock geochemistry, additional data

Sample ID 348061 348062 348063 348064 348065 348066 348068
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 76.2 80.77 85.8 94.11 101.86 111.22 132.75
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD VC ASMM Arg VC VC VC VC
SiO2 - -- -- - - -- --
TiO2 - -- -- - - -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost - -- -- - - -- --
MnO - - - - - - -
MgO -- -- -- - - -- --
CaO -- -- -- - - -- --
NaxO - - - - - - -
K>O - - - - - - -
P20s - - - - - - --
Cr03 - - - - - - -
BaO -- -- -- - - -- --
LOI -- -- -- - - - --
Total -- -- -- - - -- --
CO2 - - - - - - --
S (ppm)  AD-ICP-AES 39 172 <39 638 <39 157 <39 1637
Li AD-ICP-AES 2 12 5 12 18 13 15 14
Be AD-ICP-AES 0.1 0.8 1.9 1.1 0.8 1.2 0.6 0.6
Na AD-ICP-AES 530 44202 13806 33268 27834 9844 15033 18435
Mg AD-ICP-AES 140 30497 16189 22274 39560 27984 34599 33950
Al AD-ICP-AES 260 82617 57958 85383 80266 74222 87534 86901
P AD-ICP-AES 4 613 899 1254 684 978 245 399
K AD-ICP-AES 98 885 8067 1909 1478 4636 1459 4371
Ca AD-ICP-AES 46 30368 37971 39777 42907 50159 76628 61352
Sc AD-ICP-AES 0.3 17.7 11.6 23.7 28.2 28.3 25.7 29.1
Ti AD-ICP-MS 7 4826 3018 9147 7523 13030 2639 3663
Ti AD-ICP-AES 6 4812 3172 10226 8073 12116 2795 3851
\Y% AD-ICP-MS 0.8 126.4 98.8 175.3 186.1 288.9 163.9 184.3
\% AD-ICP-AES 3 117 102.9 184.6 185.2 259.1 161.5 177.4
Cr AD-ICP-MS 3 321 100 31 73 108 207 216
Cr AD-ICP-AES 17 290 97 31 70 99 196 203
Mn AD-ICP-AES I 1236  >13000 1856 1148 4077 918 895
Fe AD-ICP-AES 110 44915 147111 83265 63207 82787 43349 49000
Co AD-ICP-AES 1 22 29 18 23 22 23 25
Ni AD-ICP-AES 4 129 67 18 36 37 55 65
Cu AD-ICP-AES 3 55 14 37 47 67 29 71
7n AD-ICP-AES 3 68 168 115 75 102 52 65
Ga AD-ICP-MS 0.04 14.81 13.84 22.12 16.13 21.93 17.35 16.3
Rb AD-ICP-MS 0.11 2.35 24.27 5.66 2.9 14.55 3.77 7.5
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348061 348062 348063 348064 348065 348066 348068
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05
Drill Hole Depth (m) 76.2 80.77 85.8 94.11 101.86 111.22 132.75
UTM easting 569136 569136 569136 569136 569136 569136 569136
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538729
Lithology Code LOD VC ASMM Arg VC VC VC VC
Sr  AD-ICP-MS 0.6 196.8 168.1 174.8 253.6 455.9 217.9 62.3
Sr  AD-ICP-AES 3 190 183 188 262 419 222 64
Y  AD-ICP-MS 0.05 27.26 27.76 42.97 25.53 39.03 9.65 13.53
Y  AD-ICP-AES 0.6 23.7 27.2 40.7 23.6 35.1 8.4 12.1
Zr  AD-ICP-MS 6 153 97 187 122 162 63 70
Zr  AD-ICP-AES 7 140 102 182 117 147 60 65
Nb  AD-ICP-MS 0.028 6.801 7.599 6.285 3.996 6.141 3.27 2.964
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- - - -- - -
Cd AD-ICP-AES 0.8 0.9 <0.8 0.9 0.9 0.9 0.9 1
In - - - - - - -

Sn - - - - - - -

Sb - - - - - - -

Cs AD-ICP-MS 0.013 0.03 0.23 0.066 0.037 0.157 0.026 0.054
Ba AD-ICP-MS 0.8 21.5 166.2 57.4 30.3 365.1 20.6 76.8
Ba AD-ICP-AES 2 21 162 56 29 336 19 75
La  AD-ICP-MS 0.1 13.2 32.6 10.7 8.1 114 6.5 7.3
Ce AD-ICP-MS 0.12 29.39 11593 28.96 20.24 29.19 13.66 15.52
Pr  AD-ICP-MS 0.014 3.796 9.655 4.436 2.976 4.173 1.653 2.004
Nd AD-ICP-MS 0.06 15.74 36.37 21.08 13.12 19.06 6.51 8.07
Sm AD-ICP-MS 0.026 3.815 8.023 6.281 3.72 5.669 1.61 2.06
Eu AD-ICP-MS 0.0031  1.2068 1.863 2.118 1.2226 1.9613 0.5906 0.6622
Gd AD-ICP-MS 0.009 4321 7.871 7.998 4.586 6.94 1.725 2.303
Tb  AD-ICP-MS 0.0023 0.7082 1.2176  1.3441 0.772 1.1773 0.2806  0.3819
Dy AD-ICP-MS 0.009 4.515 6.857 8.174 4.857 7.105 1.759 2.316
Ho AD-ICP-MS 0.0025  0.9966 1.322  1.7724 1.0401 1.5484 0.3647 0.5223
Er  AD-ICP-MS 0.007 2.982 3.789 5.284 3.119 4.514 1.155 1.489
Tm AD-ICP-MS 0.0019 04264 0.5381 0.7474 0.4368 0.672 0.1592  0.2367
Yb AD-ICP-MS 0.009 2.775 3.334 4.852 2.817 4.189 1.071 1.479
Lu AD-ICP-MS 0.002 0.427 0.504 0.748 0414 0.645 0.17 0.233
Hf AD-ICP-MS 0.14 3.61 2.67 4.87 3.15 4.04 1.66 1.82
Ta AD-ICP-MS 0.007 0.307 0.293 0.402 0.246 0.425 0.216 0.182
Au  AD-ICP-MS 0.05 0.7 3.51 1.88 0.67 1.56 0.81 1.11
Pb  AD-ICP-AES 8 16 67 <8 <8 22 <8 <8
Bi  AD-ICP-MS 0.47 <0.47 0.65 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 3.506 8.585 1.671 1.867 2.163 2.064 2.171
U AD-ICP-MS 0.011 2.633 1.698 1.075 1.19 1.388 1.192 1.335
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348070 348071 348072 348073 348075 348077 348078
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-12
Drill Hole Depth (m) 146.78 156.5 162.6 167.4 174.17 200.4 5.8
UTM easting 569136 569136 569136 569136 569136 569136 567665
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538175
Lithology Code LOD vC VvC B-S1 B-S1 B-S1 B-S1 B-S1
SiO2 - -- -- - - -- --
TiO2 - -- -- - - -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost - -- -- - - -- --
MnO - - - - - - -
MgO -- -- -- - - -- --
CaO - - - - - - -
NaxO - -- -- - - -- --
K>O - - - - - - -
P20s -- -- -- -- -- -- --
Cr03 - - - - - - -
BaO - - - - - - -
LOI - -- -- - - -- --
Total - -- -- - - -- --
CO2 - -- -- - - -- --
S (ppm)  AD-ICP-AES 39 2882 1289 2945 639 64 89 92
Li AD-ICP-AES 2 17 24 20 4 20 14 7
Be AD-ICP-AES 0.1 0.6 0.4 0.1 0.2 0.1 0.1 0.4
Na AD-ICP-AES 530 17980 24097 13617 6433 25882 26530 31149
Mg AD-ICP-AES 140 53604 47767 44368 33250 41956 47852 12951
Al AD-ICP-AES 260 74106 90310 72299 68651 81510 79700 109050
P AD-ICP-AES 4 396 574 141 60 193 104 290
K AD-ICP-AES 98 6878 1957 11694 23870 878 314 15446
Ca AD-ICP-AES 46 65930 54057 49299 76344 47035 49172 55759
Sc AD-ICP-AES 0.3 28.8 27.3 28.9 23.8 32 322 36.1
Ti AD-ICP-MS 7 3551 7412 2541 2276 2939 2353 2521
Ti AD-ICP-AES 6 3583 8222 2616 2315 3066 2351 4231
A" AD-ICP-MS 0.8 186.8 192.4 239.1 211.7 263.5 279.7 247.4
\% AD-ICP-AES 3 175.6 197.9 228.6 200 255.8 250.6 228.5
Cr AD-ICP-MS 3 1147 116 107 105 37 117 156
Cr AD-ICP-AES 17 1043 113 101 93 34 104 96
Mn AD-ICP-AES 1 946 1208 708 1018 998 911 1177
Fe AD-ICP-AES 110 53482 71597 55264 38537 66106 62695 74928
Co AD-ICP-AES 1 32 35 28 15 29 30 27
Ni AD-ICP-AES 4 260 62 57 50 35 54 50
Cu AD-ICP-AES 3 59 53 74 7 95 70 48
Zn AD-ICP-AES 3 71 87 60 45 81 71 95
Ga AD-ICP-MS 0.04 14.77 16.26 12.57 16.76 11.23 13.49 14.66
Rb AD-ICP-MS 0.11 13.62 4.04 24.63 46.86 1.65 0.32 17.37
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348070 348071 348072 348073 348075 348077 348078
Drill Hole ID GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-05 GV-16-12
Drill Hole Depth (m) 146.78 156.5 162.6 167.4 174.17 200.4 5.8
UTM easting 569136 569136 569136 569136 569136 569136 567665
UTM northing 5538729 5538729 5538729 5538729 5538729 5538729 5538175
Lithology Code LOD VC VC B-S1 B-S1 B-S1 B-S1 B-S1
Sr  AD-ICP-MS 0.6 155.6 134.5 89.5 171.5 61.9 85.8 154.2
Sr  AD-ICP-AES 3 160 143 92 168 66 81 149
Y  AD-ICP-MS 0.05 13.15 23.76 13.89 12.92 14.89 12.9 11.21
Y  AD-ICP-AES 0.6 11.8 22.2 12.7 10.7 13.1 11.1 17.4
Zr  AD-ICP-MS 6 58 80 19 17 30 20 21
Zr  AD-ICP-AES 7 56 79 19 16 30 20 50
Nb  AD-ICP-MS 0.028 2.74 3.882 0.38 0.359 0.816 0.449 0.512
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- - - -- - -
Cd AD-ICP-AES 0.8 1.3 0.9 1.2 0.9 1.1 <0.8 0.8
In - - - - - - -

Sn - - - - - - -

Sb - - - - - - -

Cs AD-ICP-MS 0.013 0.09 0.19 0.379 0.629 0.094 <0.013 0.152
Ba AD-ICP-MS 0.8 149.7 26.3 97 137.8 9.4 4.6 72.3
Ba AD-ICP-AES 2 142 26 89 123 9 5 280
La  AD-ICP-MS 0.1 6.5 4.6 1 1.1 1.3 1 1
Ce AD-ICP-MS 0.12 14.5 11.9 2.41 2.7 34 2.38 2.54
Pr  AD-ICP-MS 0.014 1.874 1.892 0.399 0.427 0.57 0.383 0.369
Nd AD-ICP-MS 0.06 7.64 9.63 2.33 2.29 2.73 1.89 1.92
Sm AD-ICP-MS 0.026 1.893 3.108 0.939 0.886 1.088 0.781 0.71
Eu AD-ICP-MS 0.0031  0.6801 1.1653 0.3887 0.4052 0.4031 0.3533 0.297
Gd AD-ICP-MS 0.009 2.231 4.01 1.594 1.556 1.694 1.328 1.13
Tb  AD-ICP-MS 0.0023  0.3484  0.6896 0.336 0.296 0.347 02772 0.2387
Dy AD-ICP-MS 0.009 2.39 4.454 2.325 2.155 2.433 2.039 1.786
Ho AD-ICP-MS 0.0025 0.5013 0.9624 0.5605 0.4902 0.5885 0.4684 0.3944
Er  AD-ICP-MS 0.007 1.556 2.817 1.727 1.514 1.872 1.429 1.243
Tm AD-ICP-MS 0.0019 0.2382 0.3966 0.2538 0.2362 0.2878  0.2287  0.1982
Yb AD-ICP-MS 0.009 1.488 2.535 1.692 1.453 1.934 1.523 1.319
Lu AD-ICP-MS 0.002 0.235 0.397 0.272 0.237 0.308 0.253 0.206
Hf AD-ICP-MS 0.14 1.66 2.17 0.69 0.64 0.92 0.67 0.66
Ta  AD-ICP-MS 0.007 0.182 0.217 0.025 0.019 0.059 0.03 0.036
Au  AD-ICP-MS 0.05 0.8 1.65 3.66 8.44 0.68 0.18 0.11
Pb  AD-ICP-AES 8 <® <§ <8 <8 <® <8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 1.762 0.411 0.147 0.156 0.288 0.182 0.379
U AD-ICP-MS 0.011 1.211 0.189 0.184 0.264 0.157 0.089 0.207
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348079 348080 348082 348083 348085 348086 348090
Drill Hole ID GV-16-12 GV-16-12 GV-16-12 GV-16-12 GV-16-12 GV-16-12 GV-16-12
Drill Hole Depth (m) 18.38 22 35.8 393 44.11 46.9 49.15
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 B-S2 MR-IF B-S1
SiO2 - -- -- - - -- --
TiO2 - -- -- - - -- --
AlO3 - -- -- - - -- --
Fe20st - -- -- - - -- --
MnO - -- -- - - -- --
MgO -- -- -- - - -- --
CaO - -- -- - - -- --
NaxO - -- -- - - -- --
K20 -- -- -- - - -- --
P20s - -- -- - - -- --
Cr203 -- -- -- - - -- --
BaO - -- -- - - -- --
LOI - -- -- - - -- --
Total - -- -- - - -- --
CO2 - -- -- - - -- --
S (ppm)  AD-ICP-AES 39 73 <39 96 1733 852 1147 119
Li AD-ICP-AES 2 14 24 10 18 16 14 11
Be AD-ICP-AES 0.1 0.1 1.1 0.2 0.3 0.2 0.2 0.3
Na AD-ICP-AES 530 16579 12234 22635 19680 16310 10699 27032
Mg AD-ICP-AES 140 34050 36709 28746 43230 37059 30524 26993
Al AD-ICP-AES 260 64690 78403 74948 86268 70166 79395 74637
P AD-ICP-AES 4 132 2241 380 197 216 229 306
K AD-ICP-AES 98 227 9506 242 323 5860 247 259
Ca AD-ICP-AES 46 101687 56138 49276 42948 32664 55480 44644
Sc AD-ICP-AES 0.3 27.2 24.1 23.2 32.6 25.6 30.8 20.9
Ti AD-ICP-MS 7 3976 3941 4365 2657 18376 1187 2549
Ti AD-ICP-AES 6 2418 18202 2475 4339 3401 4322 2149
A" AD-ICP-MS 0.8 276.1 275.2 248.4 195.2 302.9 260.2 241.2
\% AD-ICP-AES 3 172.9 288.1 222.4 334.8 260.5 381.2 173.2
Cr AD-ICP-MS 3 86 111 114 306 64 38 13
Cr AD-ICP-AES 17 250 57 <17 <17 <17 <17 63
Mn AD-ICP-AES 1 1095 1934 755 514 667 1049 337
Fe AD-ICP-AES 110 42379 95591 53654 74978 62368 81715 39653
Co AD-ICP-AES 1 25 33 23 24 21 32 21
Ni AD-ICP-AES 4 60 57 33 24 20 21 45
Cu AD-ICP-AES 3 46 65 88 82 72 69 65
Zn AD-ICP-AES 3 65 119 59 92 75 93 50
Ga AD-ICP-MS 0.04 15.75 14.95 21.21 10.79 21.9 6.85 15.73
Rb AD-ICP-MS 0.11 0.46 9.38 46.13 0.5 21.57 0.55 0.32

281



Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348079 348080 348082 348083 348085 348086 348090
Drill Hole ID GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12
Drill Hole Depth (m) 18.38 22 35.8 393 4411 46.9 49.15
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 B-S2 MR-IF B-S1
Sr  AD-ICP-MS 0.6 108.1 130.8 157.8 154.9 153.4 26.4 237.5
Sr  AD-ICP-AES 3 141 152 216 136 75 328 225
Y  AD-ICP-MS 0.05 18.31 18.51 19.43 11.28 32.56 32.83 14
Y  AD-ICP-AES 0.6 9.6 30.1 12.2 17.9 154 17.6 10.3
Zr  AD-ICP-MS 6 35 34 54 23 249 29 40
Zr  AD-ICP-AES 7 21 234 38 37 29 36 40
Nb  AD-ICP-MS 0.028 0.853 0.749 1.414 0.445  17.463 3.353 0.747
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag - - -- -- - -- --
Cd AD-ICP-AES 0.8 1 <0.8 <0.8 <0.8 1.1 <0.8 <0.8
In - - - - - - -

Sn - - - - - - -

Sb - - - - - - -

Cs AD-ICP-MS 0.013 <0.013 0.075 0.309 <0.013 0.149 <0.013 0.015
Ba AD-ICP-MS 0.8 14.3 36 291.2 100 207 7.8 13.1
Ba AD-ICP-AES 2 93 195 13 19 126 11 13
La  AD-ICP-MS 0.1 1.8 1.7 33 1.2 19.4 13.1 3.9
Ce AD-ICP-MS 0.12 4.54 4.36 7.74 2.83 47 23.36 9.05
Pr  AD-ICP-MS 0.014 0.74 0.712 1.082 0.437 6.529 4.104 1.271
Nd AD-ICP-MS 0.06 3.84 3.92 5.36 2.26 28.65 17.52 5.77
Sm AD-ICP-MS 0.026 1.4 1.581 1.837 0.832 6.362 4.642 1.718
Eu AD-ICP-MS 0.0031  0.5535 0.619 0.7111 0.3585 23464 0.9473 0.5854
Gd AD-ICP-MS 0.009 2.149 2.382 2.499 1.404 6.608 5.499 1.995
Tb  AD-ICP-MS 0.0023 0.412 04223 04558 0.2336  1.0092 0.9836 0.3238
Dy AD-ICP-MS 0.009 2.666 3.046 3.269 1.606 6.06 6.344 2.299
Ho AD-ICP-MS 0.0025 0.6438 0.6861 0.6928 0.3771 1.1986 1.335  0.5062
Er  AD-ICP-MS 0.007 1.903 2.046 2.084 1.167 3.248 3.85 1.559
Tm AD-ICP-MS 0.0019 0.288 0.2967 0.3244 0.1871 0.4347 0.5741 0.2235
Yb AD-ICP-MS 0.009 1.875 1.917 2.073 1.108 2.83 3.388 1.538
Lu AD-ICP-MS 0.002 0.295 0.297 0.299 0.172 0.39 0.463 0.235
Hf AD-ICP-MS 0.14 1.03 1.08 1.51 0.67 4.98 0.61 1.17
Ta AD-ICP-MS 0.007 0.054 0.052 0.091 0.028 1.023 0.129 0.046
Au  AD-ICP-MS 0.05 0.23 0.32 0.68 0.28 1.66 4.49 0.36
Pb  AD-ICP-AES 8 <® 8 <8 <8 <® <8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.396 0.32 0.866 0.244 0.942 1.279 0.746
U AD-ICP-MS 0.011 0.34 0.811 0.353 0.099 0.417 1.578 0.374

282



Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348091 348092 348093 348094 348095 348096 348097
Drill Hole ID GV-16-12  GV-16-12  GV-16-12 GV-16-12 GV-16-12 GV-16-12 GV-16-12
Drill Hole Depth (m) 63.18 66.02 71.6 83.5 89 93.1 102.86
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 VC B-S1 B-S1 vC VC B-S1
SiO2 - -- -- - - -- --
TiO2 - -- -- - - - -
AlO3 - -- -- - - -- --
Fe20st - -- -- - - - -
MnO - -- -- - - -- --
MgO -- -- -- - - -- --
CaO - -- -- - - -- --
NaxO - -- -- - - -- --
K20 -- -- -- - - -- --
P20s - -- -- - - -- --
Cr203 -- -- -- - - -- --
BaO - -- -- - - -- --
LOI - -- -- - - -- --
Total - -- -- - - -- --
CO2 - -- -- - - -- --
S (ppm)  AD-ICP-AES 39 2526 6384 581 1823 1340 1198 8348
Li AD-ICP-AES 2 28 29 25 19 14 27 17
Be AD-ICP-AES 0.1 0.2 0.3 0.1 0.2 0.3 0.1 0.2
Na AD-ICP-AES 530 15749 8655 6327 22980 11233 11250 34777
Mg AD-ICP-AES 140 40695 45505 49217 32278 28714 44280 46367
Al AD-ICP-AES 260 85782 86247 73876 79815 75826 78597 89798
P AD-ICP-AES 4 329 404 89 280 178 98 85
K AD-ICP-AES 98 5877 6519 7799 453 13572 753 128
Ca AD-ICP-AES 46 47758 38179 68240 29357 72877 49494 24883
Sc AD-ICP-AES 0.3 29.7 28.7 31.9 29.6 29.3 30.9 33.5
Ti AD-ICP-MS 7 4629 3561 3601 2388 4687 5776 1860
Ti AD-ICP-AES 6 4621 5384 1769 4581 2909 3229 2995
A" AD-ICP-MS 0.8 >370 293.2 356 203 286.9 >370 249.1
\% AD-ICP-AES 3 273.2 358.4 231.7 340.1 251.1 319.6 263
Cr AD-ICP-MS 3 11 9 15 74 19 3 484
Cr AD-ICP-AES 17 18 <17 435 19 92 22 81
Mn AD-ICP-AES 1 402 387 721 617 854 394 534
Fe AD-ICP-AES 110 79139 85374 60103 75764 45104 69532 66453
Co AD-ICP-AES 1 19 25 33 27 23 30 43
Ni AD-ICP-AES 4 17 18 106 14 38 24 59
Cu AD-ICP-AES 3 66 99 42 84 57 46 109
Zn AD-ICP-AES 3 106 110 62 109 60 95 82
Ga AD-ICP-MS 0.04 17.85 14.68 17.94 14.58 16.72 18.4 12.73
Rb AD-ICP-MS 0.11 0.45 11.91 0.3 0.36 7.89 8.36 10.87
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348091 348092 348093 348094 348095 348096 348097
Drill Hole ID GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12  GV-16-12
Drill Hole Depth (m) 63.18 66.02 71.6 83.5 89 93.1 102.86
UTM easting 567665 567665 567665 567665 567665 567665 567665
UTM northing 5538175 5538175 5538175 5538175 5538175 5538175 5538175
Lithology Code LOD B-S1 VC B-S1 B-S1 VC VC B-S1
Sr  AD-ICP-MS 0.6 140.8 80.1 320.1 248 69.5 123.7 146.1
Sr  AD-ICP-AES 3 69 111 127 103 109 51 65
Y  AD-ICP-MS 0.05 20.48 17.95 18.61 11.87 25.48 28.72 9.9
Y  AD-ICP-AES 0.6 24.2 26.6 8.3 19.8 15.1 14.7 8.4
Zr  AD-ICP-MS 6 39 31 33 45 49 49 13
Zr  AD-ICP-AES 7 45 48 14 40 25 26 24
Nb  AD-ICP-MS 0.028 0.887 0.69 0.728 0.663 1.059 1.191 0.267
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- - - -- - -
Cd AD-ICP-AES 0.8 0.8 0.8 0.9 <0.8 0.8 0.8 0.9
In - - - - - - -

Sn - - - - - - -

Sb - - - - - - -

Cs AD-ICP-MS 0.013 <0.013 0.155 <0.013 0.015 0.162 0.141 0.206
Ba AD-ICP-MS 0.8 20.6 140.3 10.3 15.7 65.8 84.9 74.8
Ba AD-ICP-AES 2 67 80 73 12 75 36 5
La  AD-ICP-MS 0.1 1.9 1.6 1.8 4.3 2.3 2.7 0.7
Ce AD-ICP-MS 0.12 5.1 4.19 4.76 9.18 5.63 6.79 1.57
Pr  AD-ICP-MS 0.014 0.816 0.649 0.734 1.162 0.905 1.037 0.244
Nd AD-ICP-MS 0.06 4.43 3.46 4.18 5.63 4.72 5.33 1.41
Sm AD-ICP-MS 0.026 1.734 1.187 1.611 1.58 1.877 1.796 0.557
Eu AD-ICP-MS 0.0031 0.69 0.4864 0.6307 0.4845 0.7165 0.7457 0.2527
Gd AD-ICP-MS 0.009 2.642 2.186 2.555 1.636 2.965 3.096 0.935
Tb  AD-ICP-MS 0.0023  0.5001 0.4002 0.4952 0.262 0.5815 0.5988  0.2243
Dy AD-ICP-MS 0.009 3.346 2.931 3.553 1.841 4.184 4.144 1.576
Ho AD-ICP-MS 0.0025 0.737 0.6203 0.8092 0.3857 0.932 09543 0.3728
Er  AD-ICP-MS 0.007 2.313 2.006 2.613 1.159 2.826 3.093 1.176
Tm AD-ICP-MS 0.0019 0.3537 0.2951 0.3831 0.1734 0.462 0.4834 0.1668
Yb AD-ICP-MS 0.009 2.262 2 2.588 1.183 3.043 3.062 1.164
Lu AD-ICP-MS 0.002 0.355 0.305 041 0.171 0.481 0.488 0.19
Hf AD-ICP-MS 0.14 1.21 0.93 1.24 1.15 1.52 1.53 0.42
Ta  AD-ICP-MS 0.007 0.055 0.045 0.058 0.038 0.072 0.072 0.022
Au  AD-ICP-MS 0.05 0.47 0.89 0.28 0.13 17.75 13.26 3.74
Pb  AD-ICP-AES 8 <® <§ <8 <8 <® <8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.325 0.26 0.389 0.928 0.377 0.415 0.105
U AD-ICP-MS 0.011 0.428 0.337 0.206 0.354 0.339 0.758 0.159
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Appendix F.IT Whole-rock geochemistry, additional data

Sample ID 348099 348100 348901 348902 348904 348905 348906
Drill Hole ID GV-16-12 GV-16-13a GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01
Drill Hole Depth (m) 118.96 10 109.5 118.7 121.4 124.7 132.4
UTM easting 567665 567404 567749 567749 567749 567749 567749
UTM northing 5538175 5537944 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD B-S1 VC B-S1 MR-IF ADSM ADSM B-S1
SiO2 -- - - - - -- --
TiO2 - - - - - - -
AlO3 - - - - - - -
Fe20st - - - - - - -
MnO -- -- - - - -- --
MgO -- -- - - - -- --
CaO -- -- - - - -- --
NaxO -- - - - - - -
K20 - - - - - - -
P20s -- - - - - - --
Cr203 - - - - - - --
BaO -- -- - - - -- --
LOI -- - - - - - --
Total -- -- - - - -- --
CO2 -- - - - - - --
S (ppm)  AD-ICP-AES 39 144 117 43 307 86 1438 10940
Li AD-ICP-AES 2 30 6 19 6 3 11 13
Be AD-ICP-AES 0.1 0.3 0.5 0.1 0.9 0.5 1.1 0.1
Na AD-ICP-AES 530 24008 21194 9720 <530 27803 19251 23605
Mg AD-ICP-AES 140 34755 41125 30881 11269 9741 32126 32500
Al AD-ICP-AES 260 86942 77894 76254 23647 96189 74442 70884
P AD-ICP-AES 4 106 682 142 >7000 377 2435 249
K AD-ICP-AES 98 3117 2902 5677 3631 24668 7043 5826
Ca AD-ICP-AES 46 41878 70346 78384 35064 33561 52650 35744
Sc AD-ICP-AES 0.3 32.1 39.6 29.5 4.4 34.5 27.4 26.4
Ti AD-ICP-MS 7 4960 8012 2287 889 3944 21653 3300
Ti AD-ICP-AES 6 3297 8498 2090 1124 3738 22488 3278
A" AD-ICP-MS 0.8 >370 284.3 2154 218 264.5 >370 218.6
\% AD-ICP-AES 3 301.8 280 198.5 287.2 234.8 359.4 203.8
Cr AD-ICP-MS 3 21 207 248 107 54 67 20
Cr AD-ICP-AES 17 22 197 217 136 46 63 19
Mn AD-ICP-AES 1 398 1438 640 10754 880 1461 2139
Fe AD-ICP-AES 110 67897 77984 55635 >320000 76742 99566 60622
Co AD-ICP-AES I 26 35 21 74 31 26 24
Ni AD-ICP-AES 4 32 55 76 53 38 43 21
Cu AD-ICP-AES 3 105 98 18 235 20 83 69
Zn AD-ICP-AES 3 83 92 62 233 74 121 182
Ga AD-ICP-MS 0.04 17.85 17.4 12.84 5.74 20.07 22.8 14.66
Rb AD-ICP-MS 0.11 0.59 3.41 13.84 8.08 61.92 14.66 5.67
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348099 348100 348901 348902 348904 348905 348906
Drill Hole ID GV-16-12 Gv-ll ; GV-16-01  GV-16-01 GV-16-01 GV-16-01  GV-16-01
Drill Hole Depth (m) 118.96 10 109.5 118.7 121.4 124.7 132.4
UTM easting 567665 567404 567749 567749 567749 567749 567749
UTM northing 5538175 5537944 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD B-S1 VC B-S1 MR-IF ADSM  ADSM B-S1
Sr  AD-ICP-MS 0.6 116 216.9 390.4 27.6 131.4 247 77.4
Sr  AD-ICP-AES 3 97 227 375 35 126 239 74
Y  AD-ICP-MS 0.05 22.18 27.77 11.71 38.84 18.78 36.31 19.62
Y  AD-ICP-AES 0.6 9.5 25.8 9.8 453 16.1 334 17.5
Zr  AD-ICP-MS 6 41 103 30 25 47 274 37
Zr  AD-ICP-AES 7 36 100 26 45 42 251 35
Nb  AD-ICP-MS 0.028 0.956 4.487 1.011 1.967 1.341 18.472 0.978
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 <0.8 1.1 0.9 1.2 <0.8 0.8 <0.8
In -- -- -- -- - - -
Sn -- -- -- -- - - -
Sb -- -- -- -- -- -- --
Cs AD-ICP-MS 0.013 0.043 0.041 0.142 0.057 0.562 0.153 0.074
Ba AD-ICP-MS 0.8 12.3 51 46.1 352 525.5 180.2 59.5
Ba AD-ICP-AES 2 27 52 41 46 469 173 54
La  AD-ICP-MS 0.1 1.9 6.8 2.1 19 2.7 20.1 1.9
Ce AD-ICP-MS 0.12 4.87 17.96 451 27.89 5.89 48.71 481
Pr  AD-ICP-MS 0.014 0.773 2.795 0.705 5.63 0.868 6.976 0.705
Nd AD-ICP-MS 0.06 3.93 13.14 2.94 24 .41 4.38 31.05 3.73
Sm  AD-ICP-MS 0.026 1.493 3.965 0.982 6.114 1.594 7.513 1.384
Eu AD-ICP-MS 0.0031 0.5881 1.4539 0.3619 1.7286 0.4852 2.7325 0.4634
Gd AD-ICP-MS 0.009 2.445 5.054 1.401 7.469 2.129 7.823 2.138
Tb  AD-ICP-MS 0.0023  0.4878 0.832 0.2312 1.233  0.4079 1.2433 0.4594
Dy AD-ICP-MS 0.009 3.575 5.153 1.797 8.587 3.08 7.179 3.267
Ho AD-ICP-MS 0.0025 0.8138 1.1214 0.4115 1.6698 0.6775 1.4291 0.729
Er  AD-ICP-MS 0.007 2.561 3.234 1.263 4.736 2.069 3.931 2.346
Tm AD-ICP-MS 0.0019 0.3554 04612 0.1777 0.6582 0.3309 0.5323  0.3478
Yb AD-ICP-MS 0.009 2.504 2.898 1.299 4.098 2.36 3.488 2.419
Lu AD-ICP-MS 0.002 0.387 0.462 0.2 0.544 0.352 0.492 0.368
Hf AD-ICP-MS 0.14 1.3 2.73 0.76 0.54 1.31 5.95 1.13
Ta AD-ICP-MS 0.007 0.06 0.228 0.076 0.096 0.1 1.136 0.073
Au  AD-ICP-MS 0.05 0.42 0.63 0.19 0.76 0.79 0.67 0.11
Tl - - -- -- -- -- -
Pb  AD-ICP-AES 8 <§ <8 <8 18 <8 8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.393 0.767 0.401 1.281 0.653 1.064 0.32
U AD-ICP-MS 0.011 0.229 0.29 0.118 1.487 0.232 0.447 0.184
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348907 348908 348909 348910 348911 348912 348913
Drill Hole ID GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 155.6 144.5 167.5 181.5 9.6 17.32 30
UTM easting 567749 567749 567749 567749 568631 568631 568631
UTM northing 5538379 5538379 5538379 5538379 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S2 B-S1 B-S1 B-S1
SiO2 - -- -- - - -- --
TiO2 - - - - - - -
AlO3 - - - - - - -
Fe20st - - - - - - -
MnO -- -- -- - - -- --
MgO -- -- -- - - -- --
CaO -- -- -- - - -- --
NaxO - -- -- - - - -
K20 - - - - - - --
P20s - - - - - - --
Cr203 - - - - - - --
BaO -- -- -- - - -- --
LOI - -- -- - - -- --
Total -- -- -- - - -- --
CO2 - - - - - - --
S (ppm)  AD-ICP-AES 39 2132 9351 1479 1673 86 <39 <39
Li AD-ICP-AES 2 9 8 7 3 22 15 16
Be AD-ICP-AES 0.1 0.2 0.1 0.2 1 0.3 0.3 0.2
Na AD-ICP-AES 530 22917 19372 15343 21928 13865 21315 19959
Mg AD-ICP-AES 140 36814 32450 26447 33202 29802 27523 41976
Al AD-ICP-AES 260 77495 74661 77944 72281 81209 86817 83225
P AD-ICP-AES 4 216 259 234 2235 159 187 152
K AD-ICP-AES 98 991 1663 1189 465 4473 213 <98
Ca AD-ICP-AES 46 32529 38054 74003 62643 50141 69539 65015
Sc AD-ICP-AES 0.3 29.8 28 22.9 27.6 31.4 344 35
Ti AD-ICP-MS 7 3616 3544 2338 21766 3118 3236 2946
Ti AD-ICP-AES 6 3708 3557 2289 21757 3381 3479 2937
A" AD-ICP-MS 0.8 313.2 327.5 206.2 >370 283.5 349.5 281.9
\% AD-ICP-AES 3 295.8 303.4 186.4 3594 309 358.8 283.7
Cr AD-ICP-MS 3 20 5 72 87 105 24 89
Cr AD-ICP-AES 17 18 <17 65 75 <17 <17 143
Mn AD-ICP-AES 1 860 1266 570 1517 467 630 1022
Fe AD-ICP-AES 110 70259 80319 47932 97325 68142 70616 65567
Co AD-ICP-AES 1 26 38 18 27 28 22 33
Ni AD-ICP-AES 4 28 13 41 51 29 26 60
Cu AD-ICP-AES 3 69 52 86 70 70 18 67
Zn AD-ICP-AES 3 79 150 38 118 84 76 81
Ga AD-ICP-MS 0.04 17.94 17.31 20.43 23.38 14.79 15.86 14.28
Rb AD-ICP-MS 0.11 1.06 1.22 1.36 0.57 20.09 1.41 <0.11
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348907 348908 348909 348910 348911 348912 348913
Drill Hole ID GV-16-01  GV-16-01 GV-16-01 GV-16-01 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 155.6 144.5 167.5 181.5 9.6 17.32 30
UTM easting 567749 567749 567749 567749 568631 568631 568631
UTM northing 5538379 5538379 5538379 5538379 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S2 B-S1 B-S1 B-S1
Sr  AD-ICP-MS 0.6 99.6 182.5 104 293.8 127.6 57.6 72
Sr  AD-ICP-AES 3 99 189 98 300 176 233 107
Y  AD-ICP-MS 0.05 17.93 22.31 11.09 36.78 17.27 16.62 9.58
Y  AD-ICP-AES 0.6 16.3 20.7 9.2 31.8 13.4 18 14.3
Zr  AD-ICP-MS 6 32 35 43 266 26 27 24
Zr  AD-ICP-AES 7 31 36 38 235 31 30 24
Nb  AD-ICP-MS 0.028 0.788 0.811 0.591 17.384 0.543 0.589 0.517
M

0 AD-ICP-AES 2 <2 <2 2 <2 <2 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 0.8 <0.8 0.9 0.8 <0.8 <0.8 0.8
In -- -- -- -- - - -
Sn -- -- -- -- - - -
Sb -- -- -- -- -- -- --
Cs AD-ICP-MS 0.013 0.023 0.025 0.024 0.029 0.202 0.144 0.018
Ba AD-ICP-MS 0.8 14.1 114 16.3 438 84.3 353 4.5
Ba AD-ICP-AES 2 13 12 14 43 40 6 4
La  AD-ICP-MS 0.1 1.7 1.9 34 18.4 1.6 1.1 0.9
Ce AD-ICP-MS 0.12 4.18 4.64 7.57 46.22 3.87 3.08 2.1
Pr  AD-ICP-MS 0.014 0.654 0.711 1.071 6.57 0.627 0.515 0.347
Nd AD-ICP-MS 0.06 3.62 3.85 481 30.19 3.19 2.5 1.76
Sm  AD-ICP-MS 0.026 1.518 1.4 1.156 7.445 1.295 1.267 0.646
Eu AD-ICP-MS 0.0031  0.5576  0.5224  0.5262 2.7345 0.5377 0.4474 0.2957
Gd AD-ICP-MS 0.009 2.25 2.423 1.849 7.558 1.969 2.015 1.147
Tb  AD-ICP-MS 0.0023 0.4584 0.4726 0.2682 1.1954 0.3448 0.4182 0.2164
Dy AD-ICP-MS 0.009 3.054 3.707 1.826 6.772 2.406 2.708 1.648
Ho AD-ICP-MS 0.0025 0.6894  0.8449 0.399 1.3333 0.5905 0.6337 0.351
Er  AD-ICP-MS 0.007 2.169 2.512 1.274 3.575 1.898 2.012 1.2
Tm AD-ICP-MS 0.0019 0.3318 0.4003 0.1683 0.5157 0.2847 0.3131 0.1901
Yb  AD-ICP-MS 0.009 2.252 2.632 1.146 3.185 1.913 2.071 1.221
Lu AD-ICP-MS 0.002 0.351 0.404 0.159 0.478 0.297 0.33 0.192
Hf AD-ICP-MS 0.14 1.09 1.14 1.31 5.47 0.81 0.91 0.77
Ta AD-ICP-MS 0.007 0.051 0.06 0.041 1.043 0.036 0.044 0.033
Au  AD-ICP-MS 0.05 0.14 0.11 0.17 0.4 9.54 0.54 0.33
Tl - - -- - - - -
Pb  AD-ICP-AES 8 <® <§ <8 <8 <® <8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.267 0.372 0.845 1.052 0.241 0.339 0.19
U AD-ICP-MS 0.011 0.38 0.211 0.635 0.437 0.859 0.485 0.915
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348915 348916 348917 348918 348920 348921 348922
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 53.36 59.9 65 79.6 101.61 123.76 130.5
UTM easting 568631 568631 568631 568631 568631 568631 568631
UTM northing 5538742 5538742 5538742 5538742 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 VC Arg Arg
SiO2 - -- -- - - -- --
TiO2 - - - - - - -
AlLOs - - - - - - -
FexOst - - - - - - -
MnO -- -- -- - - -- --
MgO -- -- -- - - -- --
CaO -- -- -- - - -- --
NaxO - -- -- - - -- --
K>O - - - - - - -
P20s - -- -- - - -- --
Cr03 - - - - - - -
BaO -- -- -- - - -- --
LOI - -- -- - - -- --
Total -- -- -- - - -- --
CO2 - -- -- - - -- --
S (ppm)  AD-ICP-AES 39 39 42 1335 1731 226 150 107
Li AD-ICP-AES 2 29 12 9 11 11 14 10
Be AD-ICP-AES 0.1 0.2 0.8 1.1 0.3 1.2 0.8 1.2
Na AD-ICP-AES 530 5344 18168 13037 40828 <530 12257 <530
Mg AD-ICP-AES 140 57441 33547 24328 24552 21530 31264 23060
Al AD-ICP-AES 260 73996 66540 72900 85139 48632 65987 51535
P AD-ICP-AES 4 77 824 1109 173 1614 228 1291
K AD-ICP-AES 98 5851 222 194 4353 471 16795 6680
Ca AD-ICP-AES 46 66912 45762 62452 39722 6452 15492 5630
Sc AD-ICP-AES 0.3 40.1 29.4 28.5 35.6 8.2 22.3 10.1
Ti AD-ICP-MS 7 3375 3433 3670 2927 3371 10043 11929
Ti AD-ICP-AES 6 3212 9972 12506 2730 2265 2550 2496
A" AD-ICP-MS 0.8 323 336.9 >370 301.9 278.5 270.9 268.2
\% AD-ICP-AES 3 254.7 255.9 257.6 233.8 198.8 222.5 148.9
Cr AD-ICP-MS 3 24 14 16 161 471 85 67
Cr AD-ICP-AES 17 421 77 62 369 46 391 57
Mn AD-ICP-AES 1 904 3186 1834 1467 >13000 2770  >13000
Fe AD-ICP-AES 110 79575 87697 90841 41250 297302 62452 259728
Co AD-ICP-AES 1 45 24 20 31 12 38 19
Ni AD-ICP-AES 4 100 26 34 79 123 106 134
Cu AD-ICP-AES 3 120 55 71 164 212 127 109
Zn AD-ICP-AES 3 94 119 119 57 369 86 295
Ga AD-ICP-MS 0.04 17.18 16.4 19.31 15.63 13.96 17.01 24.19
Rb AD-ICP-MS 0.11 7.95 8.73 0.37 0.16 17.86 0.35 0.32
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348915 348916 348917 348918 348920 348921 348922
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04
Drill Hole Depth (m) 53.36 59.9 65 79.6 101.61 123.76 130.5
UTM easting 568631 568631 568631 568631 568631 568631 568631
UTM northing 5538742 5538742 5538742 5538742 5538742 5538742 5538742
Lithology Code LOD B-S1 B-S1 B-S1 B-S1 VvC Arg Arg
Sr  AD-ICP-MS 0.6 104.8 187.3 253.1 103 109.8 156.9 288.7
Sr  AD-ICP-AES 3 105 159 286 83 10 41 15
Y  AD-ICP-MS 0.05 10.63 14.65 20.41 15.33 12.88 37.39 50.58
Y  AD-ICP-AES 0.6 11.7 342 46.7 14.6 37.4 9.1 37.9
Zr  AD-ICP-MS 6 35 32 29 24 28 137 198
Zr  AD-ICP-AES 7 28 129 191 25 78 25 79
Nb  AD-ICP-MS 0.028 0.803 0.769 0.694 0.523 0.558 4.744 7.851
M

o AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 1.1 <0.8 <0.8 0.8 1.2 0.8 0.8
In - -- - - - - -
Sn - -- - - - - -
Sb - - -- -- -- -- -
Cs AD-ICP-MS 0.013 0.329 0.146 0.063 0.028 0.2 0.014 0.02
Ba AD-ICP-MS 0.8 26.9 41.9 6 2.5 50.3 6.2 13
Ba  AD-ICP-AES 2 49 7 13 42 8 151 90
La AD-ICP-MS 0.1 1.7 1.7 2 1.2 1.2 8.5 13.6
Ce AD-ICP-MS 0.12 4.14 4.29 4.45 3.25 2.87 22.29 34.47
Pr  AD-ICP-MS 0.014 0.623 0.63 0.713 0.509 0.457 3.304 4.769
Nd AD-ICP-MS 0.06 2.86 3.18 3.99 2.65 2.49 15.78 23.21
Sm  AD-ICP-MS 0.026 1.132 1.271 1.459 1.169 0.885 4.606 6.777
Eu  AD-ICP-MS 0.0031  0.3916 0.491 0.6634 05177 04525 1.5278  2.1972
Gd AD-ICP-MS 0.009 1.646 2.2 2.347 1.899 1.419 6.048 8.425
Tb  AD-ICP-MS 0.0023  0.2762  0.4243  0.4849 0.3483  0.2593 1.083  1.5107
Dy AD-ICP-MS 0.009 2.102 2.923 3.18 2.43 1.922 6.587 9.663
Ho AD-ICP-MS 0.0025 0.439 0.65 0.7579 0.5404 0.4508 1.4495 2.0248
Er  AD-ICP-MS 0.007 1.332 1.957 2.333 1.81 1.409 4.17 5.955
Tm AD-ICP-MS 0.0019 0.1854 0.2809 0.3597 0.2706 0.2139 0.6123  0.8627
Yb AD-ICP-MS 0.009 1.256 1.798 2.382 1.765 1.549 4.014 5.578
Lu AD-ICP-MS 0.002 0.217 0.261 0.346 0.289 0.254 0.588 0.822
Hf  AD-ICP-MS 0.14 1.18 1.01 0.98 0.8 0.85 3.49 541
Ta  AD-ICP-MS 0.007 0.057 0.057 0.049 0.033 0.033 0.318 0.53
Au  AD-ICP-MS 0.05 0.29 1.99 0.42 0.35 0.45 0.85 1.57
Tl -- - -- -- -- -- --
Pb  AD-ICP-AES 8 <8 <8 8 <8 49 <§ 17
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.5 0.31 0.27 0.293 0.268 1.408 2.614
U AD-ICP-MS 0.011 0.185 0.146 0.276 0.107 0.285 0.651 1.445
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348923 348924 348928 348929 348930 348953 348957
Drill Hole ID GV-16-04  GV-16-04 GV-1604  GV-16-04  GV-16-04 GV-16-07 GV-16-08
Drill Hole Depth (m) 107.96 110.35 114.2 116.4 119.9 44 19.06
UTM easting 568631 568631 568631 568631 568631 569075 569155
UTM northing 5538742 5538742 5538742 5538742 5538742 5538640 5538679
Lithology Code LOD ADSM ASMM  ADSM ASMM ASMM VvC MR-IF
SiO2 -- -- - - -- -- --
TiO2 -- -- - - -- -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost -- -- - - -- -- --
MnO - - - - - - -
MgO -- -- - - -- -- --
CaO - - - - - - -
Na2O -- -- - - -- -- --
KoO - - - - - - -
P20s -- -- -- -- -- -- --
Cr203 -- -- - - -- -- --
BaO - - - - - - --
LOI - - - - -- -- --
Total - - - - - - --
CO2 -- -- - - -- -- --
S (ppm)  AD-ICP-AES 39 <39 <39 <39 96 87 5830 313
Li AD-ICP-AES 2 7 5 5 <2 <2 18 7
Be AD-ICP-AES 0.1 1.5 0.7 0.7 0.9 0.9 0.8 1.1
Na AD-ICP-AES 530 12067 23204 24576 <530 <530 30348 <530
Mg AD-ICP-AES 140 20366 41087 43577 11863 11065 35949 16635
Al AD-ICP-AES 260 51357 77124 81386 1772 1586 83982 27300
P AD-ICP-AES 4 700 1011 1073 192 178 400 >7000
K AD-ICP-AES 98 1421 4113 4333 <98 <98 8127 3911
Ca AD-ICP-AES 46 30168 58153 61570 12515 11458 29347 38175
Sc AD-ICP-AES 0.3 10.5 16.7 17.8 <0.3 <0.3 23.6 7
Ti AD-ICP-MS 7 2909 2083 2555 1912 2644 3002 1039
Ti AD-ICP-AES 6 2530 8528 9091 435 417 2961 1190
v AD-ICP-MS 0.8 260.2 185.3 232.7 120.6 81.3 137.5 285
\% AD-ICP-AES 3 78.5 174 182 106.4 98.9 129.8 332.2
Cr AD-ICP-MS 3 423 43 435 51 46 189 164
Cr AD-ICP-AES 17 42 197 209 282 258 168 177
Mn AD-ICP-AES 1 >13000 1189 1254 6489 6002 741 3749
Fe AD-ICP-AES 110 103882 82773 87755 >320000 >320000 48874 >320000
Co AD-ICP-AES 1 25 36 38 30 28 18 76
Ni AD-ICP-AES 4 53 131 141 30 26 58 73
Cu AD-ICP-AES 3 62 66 71 30 25 37 245
Zn AD-ICP-AES 3 105 111 118 93 86 68 236
Ga AD-ICP-MS 0.04 14.09 12.5 12.11 11.45 12.88 15.27 6.61
Rb AD-ICP-MS 0.11 13.75 1.16 47.1 12.51 4.39 19.6 11.21
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348923 348924 348928 348929 348930 348953 348957
Drill Hole ID GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-04 GV-16-07 GV-16-08
Drill Hole Depth (m) 107.96 110.35 114.2 116.4 119.9 44 19.06
UTM easting 568631 568631 568631 568631 568631 569075 569155
UTM northing 5538742 5538742 5538742 5538742 5538742 5538640 5538679
Lithology Code LOD ADSM  ASMM ADSM ASMM  ASMM VC MR-IF
Sr  AD-ICP-MS 0.6 86.4 9.4 41.5 14.4 234.5 157 90.2
Sr  AD-ICP-AES 3 232 443 458 7 9 151 109
Y  AD-ICP-MS 0.05 16.44 36.49 13.67 38.43 26.44 11.42 453
Y  AD-ICP-AES 0.6 23.6 15.7 16.7 5.8 4.9 9.6 48.9
Zr  AD-ICP-MS 6 28 67 26 69 89 79 24
Zr  AD-ICP-AES 7 84 90 95 52 48 71 40
Nb  AD-ICP-MS 0.028 0.642 5.776 0.694 5.84 7.489 3.631 1.611
M

0 AD-ICP-AES 2 <2 3 3 32 29 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 0.9 <0.8 0.8 1.1 1.6 1.1 1.2
In - - -- -- -- -- -
Sn - - -- -- -- -- -
Sb -- -- -- -- - - --
Cs AD-ICP-MS 0.013 0.133 <0.013 0.429 0.097 0.065 0.112 0.048
Ba AD-ICP-MS 0.8 44.1 5.7 203.8 81.7 39.2 112.5 63.5
Ba  AD-ICP-AES 2 38 138 151 59 52 104 75
La AD-ICP-MS 0.1 2.2 37.6 2.4 38.8 40.2 7.8 25.5
Ce AD-ICP-MS 0.12 5.08 111.47 6.11 129.89 119.22 17.87 35.04
Pr  AD-ICP-MS 0.014 0.747  10.151 0.872  10.746 9.413 2.15 7.532
Nd AD-ICP-MS 0.06 4.02 39.72 3.81 42.21 35.96 8.23 31.88
Sm AD-ICP-MS 0.026 1.335 9.241 1.35 9.562 7.5 1.947 7.585
Eu AD-ICP-MS 0.0031  0.5827 2.2572  0.4595 2.8697 1.578  0.5542 1.949
Gd AD-ICP-MS 0.009 2.137 9.164 1.811  10.211 6.981 1.924 8.679
Tb  AD-ICP-MS 0.0023  0.4086 1.4532 0.3222 1.6408 1.0857 0.2957 1.3409
Dy AD-ICP-MS 0.009 2.764 8.424 2.388 10.197 6.233 2.027 8.328
Ho AD-ICP-MS 0.0025  0.6158 1.6637 0.5124 2.0067 1.2015 0.4286 1.6762
Er  AD-ICP-MS 0.007 1.957 4.807 1.704 5.626 3.317 1.125 4911
Tm AD-ICP-MS 0.0019  0.2752  0.6722 0.2484 0.8215 0.4722 0.1876  0.6582
Yb AD-ICP-MS 0.009 1.653 4.254 1.771 4.993 2.952 1.136 3.983
Lu AD-ICP-MS 0.002 0.231 0.577 0.292 0.705 0.408 0.153 0.507
Hf  AD-ICP-MS 0.14 0.81 1.55 0.81 1.95 2.19 2.02 0.51
Ta  AD-ICP-MS 0.007 0.044 0.303 0.048 0.414 0.485 0.22 0.066
Au  AD-ICP-MS 0.05 0.45 0.99 1.11 1.53 0.84 0.82 7.5
Tl -- -- -- -- -- -- --
Pb  AD-ICP-AES 8 45 <8 <8 28 25 <8 17
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 0.67 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.33 5.177 0.446 6.705 8.175 3.281 0.963
U AD-ICP-MS 0.011 0.64 2.227 0.749 1.967 1.429 1.845 1.951
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Appendix F.IT Whole-rock geochemistry, additional data

Sample ID 348958 348959 348960 348964 348965 348967 348970
Drill Hole ID GV-16-08  GV-16-08 GV-16-08 GV-16-03 GV-16-03 GV-16-03 GV-16-03
Drill Hole Depth (m) 20.9 24.8 26.6 29.9 62 352 38.54
UTM easting 569155 569155 569155 568689 568689 568689 568689
UTM northing 5538679 5538679 5538679 5538731 5538731 5538731 5538731
Lithology Code LOD ADSM ADSM ADSM B-S1 Arg MR-IF ADSM
SiO2 -- -- -- -- -- -- --
TiO2 - -- -- - - -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost - -- -- - - -- --
MnO - - - - - - -
MgO -- -- -- - - -- --
CaO -- -- -- - - -- --
NaxO - - - - - - -
K>O - - - - -- - --
P20s - - - - - - --
Cr03 - - - - -- - --
BaO -- -- -- - - - --
LOI - -- -- - - -- --
Total -- -- -- - - -- --
CO2 - - - - - - --
S (ppm)  AD-ICP-AES 39 589 209 68 482 569 1431 717
Li AD-ICP-AES 2 4 7 12 18 11 5 3
Be AD-ICP-AES 0.1 1.3 1.1 0.7 0.4 0.8 1.8 0.8
Na AD-ICP-AES 530 28019 8126 21748 35755 34488 1478 49496
Mg AD-ICP-AES 140 16201 17123 38936 34603 38681 11853 10174
Al AD-ICP-AES 260 65487 77117 75382 81108 81917 24800 97406
P AD-ICP-AES 4 573 241 713 96 700 >7000 732
K AD-ICP-AES 98 12235 37240 1065 223 242 616 14433
Ca AD-ICP-AES 46 25471 12597 53459 44910 39275 57890 21202
Sc AD-ICP-AES 0.3 10.6 15.6 36.6 32.1 29 8.5 10.6
Ti AD-ICP-MS 7 3518 2415 10548 1815 9303 1196 1735
Ti AD-ICP-AES 6 3544 2356 10059 1813 9122 1318 1850
v AD-ICP-MS 0.8 78.4 46.5 300.8 197.8 230.4 265.6 61.2
\% AD-ICP-AES 3 76.3 44.9 280.2 191.6 222.2 286.6 64.2
Cr AD-ICP-MS 3 33 19 240 190 74 147 33
Cr AD-ICP-AES 17 30 <17 219 176 67 151 32
Mn AD-ICP-AES 1 9655 5237 1785 1270 1456 6801 1429
Fe AD-ICP-AES 110 66658 48469 79048 54387 69692 >320000 44760
Co AD-ICP-AES 1 20 10 32 38 27 63 7
Ni AD-ICP-AES 4 33 19 47 93 34 54 15
Cu AD-ICP-AES 3 517 13 99 62 49 1189 42
Zn AD-ICP-AES 3 101 97 93 68 84 112 46
Ga AD-ICP-MS 0.04 16.12 18.38 16.89 11.66 17.8 6.37 14.57
Rb AD-ICP-MS 0.11 48.8 133.88 3.38 0.46 0.23 1.62 34.18
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348958 348959 348960 348964 348965 348967 348970
Drill Hole ID GV-16-08 GV-16-08 GV-16-08 GV-16-03 GV-16-03 GV-16-03 GV-16-03
Drill Hole Depth (m) 20.9 24.8 26.6 29.9 62 35.2 38.54
UTM easting 569155 569155 569155 568689 568689 568689 568689
UTM northing 5538679 5538679 5538679 5538731 5538731 5538731 5538731
Lithology Code LOD ADSM ADSM ADSM B-S1 Arg MR-IF ADSM
Sr  AD-ICP-MS 0.6 198.7 554 216.2 120.4 98.1 159.2 97.7
Sr  AD-ICP-AES 3 194 55 213 120 102 164 106
Y  AD-ICP-MS 0.05 25.28 48.5 30.3 9.87 28.17 51.89 36.93
Y  AD-ICP-AES 0.6 22.3 42.6 28.1 8.2 25.1 49.9 33.5
Zr  AD-ICP-MS 6 119 181 125 14 120 28 193
Zr  AD-ICP-AES 7 105 165 116 13 109 42 178
Nb  AD-ICP-MS 0.028 7.78 4.903 3.579 0.362 4.367 1.944 3.987
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 0.8 <0.8 1.3 1 <0.8 1 0.8
In - - -- -- -- -- -
Sn - - -- -- -- -- -
Sb -- -- -- -- - - --
Cs AD-ICP-MS 0.013 0.215 1.054 0.063 0.025 <0.013 0.027 0.363
Ba AD-ICP-MS 0.8 532.6 628.8 46.4 14.2 10.7 14.5 195.3
Ba  AD-ICP-AES 2 498 574 45 13 10 18 180
La AD-ICP-MS 0.1 24.8 17.3 5.1 0.8 6.8 28.7 22.5
Ce AD-ICP-MS 0.12 78.39 46.41 14.97 1.81 18.13 45.85 43.87
Pr  AD-ICP-MS 0.014 6.773 5.518 2.525 0.256 2.877 8.996 5.469
Nd AD-ICP-MS 0.06 27.23 24.37 12.64 1.3 13.36 36.67 20.53
Sm AD-ICP-MS 0.026 5.406 6.307 3.688 0.537 4.092 9.373 4.757
Eu AD-ICP-MS 0.0031 1.3836 1.3292 1.442  0.2444 1.4841 2.773 1.1125
Gd AD-ICP-MS 0.009 5.381 7.002 4.995 1.014 5.134 11.256 5.255
Tb  AD-ICP-MS 0.0023  0.8383  1.2129 0.8777 0.2211  0.8581 1.816  0.9581
Dy AD-ICP-MS 0.009 5.054 8.156 5.5 1.575 5394  11.185 5.933
Ho AD-ICP-MS 0.0025 0.9724 1.7357 1.1002 0.3708 1.1162 2.2847 1.3486
Er  AD-ICP-MS 0.007 2.683 5.307 3.051 1.204 3.377 6.422 4.189
Tm AD-ICP-MS 0.0019  0.3975 0.809 0.4496 0.1954 0.4901 0.9297 0.6572
Yb AD-ICP-MS 0.009 2.629 5.655 2.759 1.287 3.047 5.409 4.464
Lu AD-ICP-MS 0.002 0.395 0.846 0.39 0.207 0.47 0.79 0.733
Hf  AD-ICP-MS 0.14 2.92 5.22 2.94 0.49 3.01 0.71 5.55
Ta  AD-ICP-MS 0.007 0.524 0.273 0.208 0.026 0.299 0.107 0.358
Au  AD-ICP-MS 0.05 2.11 2.42 1.07 0.29 0.52 75.23 7.03
Tl -- -- -- -- -- -- --
Pb  AD-ICP-AES 8 63 <§ <8 <8 <® 20 <8
Bi  AD-ICP-MS 0.47 1.15 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 6.265 4.965 0.33 0.14 0.955 1.385 10.311
U AD-ICP-MS 0.011 1.008 0.557 0.114 0.124 0.578 3.625 6.083
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348971 348972 348977 348981 348983 348984 348985
Drill Hole ID GV-16-03  GV-16-06 GV-16-06 GV-16-02 GV-16-02 GV-16-02 GV-16-02
Drill Hole Depth (m) 42.81 38.84 155.58 61.15 117.5 124 128.3
UTM easting 568689 569304 569304 568132 568132 568132 568132
UTM northing 5538731 5538764 5538764 5538611 5538611 5538611 5538611
Lithology Code LOD ADSM B-S1 VC B-S1 ADSM ADSM B-S1
SiO2 - -- -- - - -- --
TiO2 - -- -- - - -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost - -- -- - - -- --
MnO - - - - - - -
MgO -- -- -- - - -- --
CaO - -- -- - - -- --
NaxO - -- -- - - -- --
K20 - - - - - - --
P20s - -- -- - - - --
Cr203 -- - - - - - --
BaO - -- -- - - -- --
LOI - -- -- - - -- --
Total - -- -- - - -- --
CO2 - -- -- - - - --
S (ppm)  AD-ICP-AES 39 496 <39 222 515 375 <39 <39
Li AD-ICP-AES 2 17 16 11 11 8 5 16
Be AD-ICP-AES 0.1 0.9 0.1 0.1 0.2 1 0.5 0.1
Na AD-ICP-AES 530 15070 24958 6873 21541 12678 31050 19152
Mg AD-ICP-AES 140 24790 38250 46193 45351 18471 7195 35260
Al AD-ICP-AES 260 67622 78877 69287 78673 62596 101953 78655
P AD-ICP-AES 4 1412 87 143 179 472 426 181
K AD-ICP-AES 98 5729 1723 19969 3363 16784 23133 3048
Ca AD-ICP-AES 46 31649 21296 50982 54201 23094 28547 73342
Sc AD-ICP-AES 0.3 25 26.5 29.4 31.8 14 393 322
Ti AD-ICP-MS 7 12805 2959 3411 3100 3200 4591 3577
Ti AD-ICP-AES 6 12188 3020 3173 3108 3142 4472 3620
A" AD-ICP-MS 0.8 191.7 258.9 226.2 250.9 72.1 266.9 282.4
\% AD-ICP-AES 3 181.7 248.5 209.7 246 71.4 256.1 280
Cr AD-ICP-MS 3 21 7 302 106 53 71 17
Cr AD-ICP-AES 17 21 <17 271 99 50 65 17
Mn AD-ICP-AES 1 1538 379 1219 1501 5455 1174 878
Fe AD-ICP-AES 110 91275 70348 54277 70659 67636 86035 70809
Co AD-ICP-AES 1 16 33 30 30 20 33 30
Ni AD-ICP-AES 4 12 38 87 55 36 36 37
Cu AD-ICP-AES 3 62 48 70 82 387 20 22
Zn AD-ICP-AES 3 131 96 73 156 98 108 86
Ga AD-ICP-MS 0.04 20.96 13.5 12.74 14.61 15.21 22.18 15.62
Rb AD-ICP-MS 0.11 14.34 5.26 36.47 4.84 46.4 60.17 8.11
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348971 348972 348977 348981 348983 348984 348985
Drill Hole ID GV-16-03 GV-16-06 GV-16-06 GV-16-02 GV-16-02 GV-16-02 GV-16-02
Drill Hole Depth (m) 42.81 38.84 155.58 61.15 117.5 124 128.3
UTM easting 568689 569304 569304 568132 568132 568132 568132
UTM northing 5538731 5538764 5538764 5538611 5538611 5538611 5538611
Lithology Code LOD ADSM B-S1 VC B-S1 ADSM ADSM B-S1
Sr  AD-ICP-MS 0.6 93.1 55.4 191.9 109.1 93.4 136.6 181.4
Sr  AD-ICP-AES 3 92 52 191 114 98 140 194
Y  AD-ICP-MS 0.05 57.25 11.04 13.4 15 24.95 20.87 19.81
Y  AD-ICP-AES 0.6 50 9.7 11.9 13.6 22.1 18.9 18.3
Zr  AD-ICP-MS 6 231 24 24 23 108 48 27
Zr  AD-ICP-AES 7 204 24 22 23 98 46 28
Nb  AD-ICP-MS 0.028 8.724 0.54 0.429 0.467 7.184 1.673 0.53
M

0 AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 0.9 <0.8 1 0.9 <0.8 0.8 0.8
In -- -- -- -- - - -
Sn -- -- -- -- - - -
Sb -- -- -- -- -- -- --
Cs AD-ICP-MS 0.013 0.219 0.096 0.511 0.064 0.34 0.417 0.066
Ba AD-ICP-MS 0.8 121.5 7.2 160.7 37.3 530.4 493.7 112.5
Ba AD-ICP-AES 2 106 8 150 36 473 445 104
La  AD-ICP-MS 0.1 14.9 1.6 0.9 1.2 29.2 3.9 1.5
Ce AD-ICP-MS 0.12 37.64 3.62 2.84 3.02 88.9 8.97 3.61
Pr  AD-ICP-MS 0.014 5.813 0.58 0.516 0.521 7.517 1.326 0.607
Nd AD-ICP-MS 0.06 26.96 2.78 2.96 2.91 28.49 6.26 341
Sm  AD-ICP-MS 0.026 8.011 1.117 1.176 1.156 6.208 2.115 1.306
Eu AD-ICP-MS 0.0031  2.5937 0.3578 0.513 0.516  1.5384 0.8094 0.5645
Gd AD-ICP-MS 0.009 9.741 1.73 1.738 1.976 5.808 3.213 2.42
Tb  AD-ICP-MS 0.0023 1.6857 0.3125 0.3217 0.3763 0.924 0.5956 0.4712
Dy AD-ICP-MS 0.009  10.527 2.247 2.301 2.56 5.354 3.813 3.137
Ho AD-ICP-MS 0.0025 2.2909 0.4693 0.5135 0.5817 1.0462 0.854  0.7332
Er  AD-ICP-MS 0.007 6.78 1.342 1.523 1.86 3.013 2.578 2.344
Tm AD-ICP-MS 0.0019 09447 0.2007 0.2251 0.2872 0.438 0.3892 0.3787
Yb  AD-ICP-MS 0.009 6.14 1.376 1.473 1.849 2.652 2.571 2.532
Lu AD-ICP-MS 0.002 0.936 0.192 0.226 0.287 0.399 0.384 0.388
Hf AD-ICP-MS 0.14 6 0.89 0.76 0.84 3.14 1.55 1.01
Ta AD-ICP-MS 0.007 0.623 0.036 0.027 0.035 0.525 0.116 0.043
Au  AD-ICP-MS 0.05 8.92 0.23 1.81 0.32 2.32 1.25 0.26
Tl - - -- - - - -
Pb  AD-ICP-AES 8 <® <§ <8 <8 8 8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 0.57 <0.47 <0.47
Th  AD-ICP-MS 0.018 2.603 0.331 0.101 0.226 8.007 0.735 0.235
U AD-ICP-MS 0.011 1.465 0.072 0.04 0.114 1.126 0.58 0.21
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348987 348988 348989 348990 348991 348992 348994
Drill Hole ID GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01
Drill Hole Depth (m) 8 21.28 38 43.43 54.55 66.44 71.64
UTM easting 567749 567749 567749 567749 567749 567749 567749
UTM northing 5538379 5538379 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD VC B-S1 B-S1 B-S2 B-S1 VC ADSM
SiO2 - -- -- - - -- --
TiO2 - - - - - - -
AlO3 - - - - - - -
Fe20st - - - - - - -
MnO -- -- -- - - -- --
MgO -- -- -- - - -- --
CaO -- -- -- - - -- --
NaxO - -- -- - - - -
K20 - - - - - - --
P20s - - - - - - --
Cr203 - - - - - - --
BaO -- -- -- - - -- --
LOI - -- -- - - -- --
Total -- -- -- - - -- --
CO2 - - - - - - --
S (ppm)  AD-ICP-AES 39 22768 2991 760 9065 1639 39 4609
Li AD-ICP-AES 2 10 13 11 21 14 11 19
Be AD-ICP-AES 0.1 0.3 0.1 0.1 1 0.2 0.2 0.6
Na AD-ICP-AES 530 10168 12198 17290 19958 32440 1518 1035
Mg AD-ICP-AES 140 38043 53899 43552 38096 28080 11735 35596
Al AD-ICP-AES 260 79888 90245 77863 85001 100413 58236 79916
P AD-ICP-AES 4 1629 85 90 4724 260 19 544
K AD-ICP-AES 98 9997 2060 745 264 1416 17982 24266
Ca AD-ICP-AES 46 41588 70699 80436 59067 44072 56587 35694
Sc AD-ICP-AES 0.3 24.3 35.8 33.8 29.6 41.7 17.1 28.4
Ti AD-ICP-MS 7 12522 1992 2625 >25000 3681 1649 5386
Ti AD-ICP-AES 6 14441 2043 2714 >25000 3659 1588 5626
A" AD-ICP-MS 0.8 250.2 273.9 255.6 >370 341 135 184.3
\% AD-ICP-AES 3 272.7 259.7 243.5 372.9 318.1 121.3 184.7
Cr AD-ICP-MS 3 62 71 181 66 197 49 197
Cr AD-ICP-AES 17 61 63 158 61 171 40 184
Mn AD-ICP-AES 1 1104 476 1074 1408 621 227 3609
Fe AD-ICP-AES 110 123081 70424 58900 113670 47537 42870 82681
Co AD-ICP-AES 1 37 32 43 29 32 18 41
Ni AD-ICP-AES 4 56 59 79 56 46 47 100
Cu AD-ICP-AES 3 67 102 83 117 80 5 600
Zn AD-ICP-AES 3 253 77 68 138 84 50 209
Ga AD-ICP-MS 0.04 17.17 15.41 13.1 25.84 17.47 11.21 17.02
Rb AD-ICP-MS 0.11 12.27 2.88 1.04 0.4 2.32 50.77 45.38
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348987 348988 348989 348990 348991 348992 348994
Drill Hole ID GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01 GV-16-01
Drill Hole Depth (m) 8 21.28 38 43.43 54.55 66.44 71.64
UTM easting 567749 567749 567749 567749 567749 567749 567749
UTM northing 5538379 5538379 5538379 5538379 5538379 5538379 5538379
Lithology Code LOD VC B-S1 B-S1 B-S2 B-S1 VC ADSM
Sr  AD-ICP-MS 0.6 61.9 98.3 117.2 147 107.1 141.9 57.3
Sr  AD-ICP-AES 3 67 98 115 141 102 137 58
Y  AD-ICP-MS 0.05 29.26 14.05 12.5 53.36 18.73 2.27 25.36
Y  AD-ICP-AES 0.6 29.2 12.3 10.9 47.7 16.1 1.7 22
Zr  AD-ICP-MS 6 175 25 19 411 31 40 78
Zr  AD-ICP-AES 7 178 24 18 372 27 35 74
Nb  AD-ICP-MS 0.028 11.545 0.822 0.288  28.917 0.796 0.478 4.476
M

0 AD-ICP-AES 2 3 <2 <2 <2 <2 <2 <2
Ag -- -- -- -- - - --
Cd AD-ICP-AES 0.8 1 0.8 1.1 1.2 <0.8 <0.8 0.9
In - - -- -- -- -- -
Sn - - -- -- -- -- -
Sb -- -- -- -- - - --
Cs AD-ICP-MS 0.013 0.151 0.03 0.015 <0.013 0.133 0.341 0.3
Ba AD-ICP-MS 0.8 62.3 17.6 10.3 31.1 18.5 97.4 290.3
Ba  AD-ICP-AES 2 60 17 10 28 17 88 274
La AD-ICP-MS 0.1 14.3 2 0.7 35 1.7 1.1 7.9
Ce AD-ICP-MS 0.12 33.58 4.22 2.17 85.89 4.2 2.87 21.89
Pr  AD-ICP-MS 0.014 4.929 0.601 0.361  12.047 0.675 0.356 2.571
Nd AD-ICP-MS 0.06 22.3 2.64 2.22 55.53 3.67 1.37 10.87
Sm AD-ICP-MS 0.026 5.423 1.287 1.023  12.552 1.453 0.493 3.161
Eu AD-ICP-MS 0.0031  1.7118  0.3779  0.3937 4.3786 0.549 0.1827 0.9756
Gd AD-ICP-MS 0.009 5.925 1.784 1.578  12.129 2.239 0.471 3.812
Tb  AD-ICP-MS 0.0023  0.9222  0.3527 0.2982 1.7495 0.4263 0.0785  0.5948
Dy AD-ICP-MS 0.009 5.964 2.272 2.177  10.567 3.208 0.466 4.46
Ho AD-ICP-MS 0.0025 1.145 0.5182 0.4986 2.0997 0.7034 0.0806 0.9067
Er  AD-ICP-MS 0.007 3.204 1.618 1.484 5.552 2.11 0.212 2.586
Tm AD-ICP-MS 0.0019  0.4463  0.2467  0.2255 0.7652 0.3177 0.0314  0.3781
Yb AD-ICP-MS 0.009 2.847 1.647 1.4 4.908 1.974 0.279 2.526
Lu AD-ICP-MS 0.002 0.413 0.249 0.212 0.687 0.263 0.045 0.353
Hf  AD-ICP-MS 0.14 3.99 0.75 0.64 8.65 0.94 1.13 2.16
Ta  AD-ICP-MS 0.007 0.758 0.053 0.022 1.856 0.055 0.038 0.244
Au  AD-ICP-MS 0.05 0.95 0.33 0.36 11.83 2.32 0.59 12.51
Tl -- -- -- -- -- -- --
Pb  AD-ICP-AES 8 <® <§ <8 <8 <® <§ <8
Bi  AD-ICP-MS 0.47 1.09 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 3.849 3.078 0.251 1.951 0.867 1.009 1.437
U AD-ICP-MS 0.011 0.517 0.423 0.407 0.702 0.775 0.104 2.193
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348997 348999 349000
Drill Hole ID GV-16-01  GV-16-01  GV-16-01
Drill Hole Depth (m) 71.5 88 97
UTM easting 567749 567749 567749
UTM northing 5538379 5538379 5538379
Lithology Code LOD VC VC B-S2
SiO2 - -- --
TiO2 - -- --
ALO3 -- - -
FexOs1 - - -
MnO -- -- --
MgO -- -- --
CaO -- -- --
Na20O - -- --
K20 -- -- --
P20s - -- --
Cr203 - -- --
BaO -- -- --
LOI - -- --
Total -- -- --
CO2 - -- --
S (ppm)  AD-ICP-AES 39 6801 211 1934
Li AD-ICP-AES 2 29 17 12
Be AD-ICP-AES 0.1 0.1 0.1 1.6
Na AD-ICP-AES 530 6595 10327 15772
Mg AD-ICP-AES 140 44145 32252 27453
Al AD-ICP-AES 260 66479 85688 69411
P AD-ICP-AES 4 131 134 3907
K AD-ICP-AES 98 5758 1988 10197
Ca AD-ICP-AES 46 15723 73175 56190
Sc AD-ICP-AES 0.3 25.8 32.7 29
Ti AD-ICP-MS 7 2349 3581 22624
Ti AD-ICP-AES 6 2293 3625 23791
A% AD-ICP-MS 0.8 236.5 362 3233
\% AD-ICP-AES 3 223.8 350.4 317
Cr AD-ICP-MS 3 119 47 5
Cr AD-ICP-AES 17 106 45 <17
Mn AD-ICP-AES 1 1209 683 1922
Fe AD-ICP-AES 110 78791 69667 102791
Co AD-ICP-AES 1 38 27 20
Ni AD-ICP-AES 4 53 37 14
Cu AD-ICP-AES 3 897 47 59
Zn AD-ICP-AES 3 95 87 145
Ga AD-ICP-MS 0.04 13.11 18.16 24.34
Rb AD-ICP-MS 0.11 10.72 4.49 21.66

299



Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348997 348999 349000
Drill Hole ID GV-16-01 GV-16-01 GV-16-01
Drill Hole Depth (m) 717.5 88 97
UTM easting 567749 567749 567749
UTM northing 5538379 5538379 5538379
Lithology Code LOD VC VvC B-S2
Sr  AD-ICP-MS 0.6 29.3 203.7 162.2
Sr  AD-ICP-AES 3 30 206 161
Y AD-ICP-MS 0.05 11.51 15.12 53.76
Y AD-ICP-AES 0.6 10.3 13.6 49.8
Zr  AD-ICP-MS 6 20 32 403
Zr  AD-ICP-AES 7 21 31 370
Nb  AD-ICP-MS 0.028 0.568 0.779  26.213
Mo AD-ICP-AES 2 <2 <2 <2
Ag - -- --
Cd AD-ICP-AES 0.8 0.8 <0.8 0.9
In -- - -
Sn -- -- --
Sb - - -
Cs  AD-ICP-MS 0.013 0.09 0.056 0.229
Ba  AD-ICP-MS 0.8 66 18.1 162
Ba  AD-ICP-AES 2 59 16 151
La AD-ICP-MS 0.1 1.5 1.6 31.2
Ce AD-ICP-MS 0.12 3.64 3.75 75.88
Pr  AD-ICP-MS 0.014 0.544 0.593 10.772
Nd AD-ICP-MS 0.06 2.69 3.27 47.83
Sm  AD-ICP-MS 0.026 1.081 1.304 11.046
Eu AD-ICP-MS 0.0031  0.4014  0.4974  3.8692
Gd AD-ICP-MS 0.009 1.437 2.136 11.843
Tb  AD-ICP-MS 0.0023  0.2782  0.3864  1.8029
Dy AD-ICP-MS 0.009 1.871 2.729  11.008
Ho AD-ICP-MS 0.0025 0.44  0.6022 2.132
Er  AD-ICP-MS 0.007 1.367 1.854 5.757
Tm AD-ICP-MS 0.0019  0.2291 0.2926  0.7732
Yb AD-ICP-MS 0.009 1.436 1.99 5.032
Lu AD-ICP-MS 0.002 0.222 0.295 0.74
Hf  AD-ICP-MS 0.14 0.66 1.1 8.61
Ta  AD-ICP-MS 0.007 0.037 0.052 1.592
Au  AD-ICP-MS 0.05 0.76 0.27 0.52
Tl - -- --
Pb  AD-ICP-AES 8 <® <® <®
Bi AD-ICP-MS 0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.264 0.309 1.721
U AD-ICP-MS 0.011 0.182 0.339 0.673
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348007 348008 348017 348047 348081 348955 348961
Drill Hole ID GV-16-10 GV-16-10 GV-16-11 GV-16-09 GV-16-12 GV-16-08 GV-16-08
Drill Hole Depth (m) 76.36 77.1 53.9 83.3 29.96 14.5 29.5
UTM easting 569008 569008 568323 568264 567665 569155 569155
UTM northing 5538749 5538749 5538632 5538555 5538175 5538679 5538679
Lithology Code LOD  Obsolete Obsolete Obsolete Obsolete  Obsolete  Obsolete Obsolete
SiO2 - -- -- - - -- --
TiO2 - -- -- - - -- --
AlLO; -- -- -- -- -- -- --
Fe2Ost - -- -- - - -- --
MnO - - - - - -- --
MgO -- -- -- - - -- --
CaO - - - - - -- --
Na2O - -- -- - - -- --
K>O - - - - - - --
P20s -- -- -- -- -- -- --
Cr203 -- -- -- - - -- --
BaO - - - - - - --
LOI - - - - - - -
Total -- -- - - - - --
CO2 - - - - -- - -
S (ppm)  AD-ICP-AES 39 90 121 81 67 <39 7154 68
Li AD-ICP-AES 2 16 2 <2 12 7 6 11
Be AD-ICP-AES 0.1 0.4 0.1 1.2 0.5 0.7 2 1.1
Na AD-ICP-AES 530 23288 <530 <530 28356 <530 23396 11094
Mg AD-ICP-AES 140 23456 6340 7055 24820 15489 23610 28436
Al AD-ICP-AES 260 76176 8623 11394 91133 28281 76977 64139
P AD-ICP-AES 4 185 1819 3543 770  >7000 2167 1068
K AD-ICP-AES 98 8993 1096 1714 1198 334 17533 12072
Ca AD-ICP-AES 46 37424 26619 16197 65427 35098 33263 29432
Sc AD-ICP-AES 0.3 30.9 1.6 1.6 29.8 5.1 134 29.1
Ti AD-ICP-MS 7 2797 273 572 8502 3538 8294 13751
Ti AD-ICP-AES 6 2748 257 606 9051 1840 8028 13335
A% AD-ICP-MS 0.8 205.4 66.3 167 207.6 280.1 196.1 295.2
\% AD-ICP-AES 3 189.6 63.4 183.4 207.1 387.8 183.4 271.9
Cr AD-ICP-MS 3 354 25 79 109 78 133 25
Cr AD-ICP-AES 17 313 23 83 107 53 117 22
Mn AD-ICP-AES 1 1664 1811 6319 1143 >13000 615 2822
Fe AD-ICP-AES 110 64061 83923 309931 75194  >320000 42981 93474
Co AD-ICP-AES 1 22 5 38 42 101 14 22
Ni AD-ICP-AES 4 78 11 34 80 93 52 14
Cu AD-ICP-AES 3 80 60 36 70 19 102 64
Zn AD-ICP-AES 3 70 39 73 103 432 66 123
Ga AD-ICP-MS 0.04 14.15 2.47 3.39 18.07 15.84 20.49 20.99
Rb AD-ICP-MS 0.11 25.89 3.27 5.77 3.12 0.97 56.1 34.66
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Appendix F.II (continued) Whole-rock geochemistry, additional data

Sample ID 348007 348008 348017 348047 348081 348955 348961
Drill Hole ID GV-16-10  GV-16-10 GV-16-11 GV-16-09 GV-16-12 GV-16-08 GV-16-08
Drill Hole Depth (m) 76.36 77.1 539 83.3 29.96 14.5 29.5
UTM easting 569008 569008 568323 568264 567665 569155 569155
UTM northing 5538749 5538749 5538632 5538555 5538175 5538679 5538679
Lithology Code LOD  Obsolete Obsolete Obsolete Obsolete Obsolete  Obsolete Obsolete
Sr  AD-ICP-MS 0.6 120.8 45.1 23.7 219.3 114.9 194.8 217
Sr  AD-ICP-AES 3 120 47 25 242 38 180 206
Y  AD-ICP-MS 0.05 10.3 8.08 16.48 32.74 15.77 20.61 48.93
Y  AD-ICP-AES 0.6 8.9 7.2 16.6 29.7 429 17.5 42.6
Zr  AD-ICP-MS 6 29 6 17 106 35 562 182
Zr  AD-ICP-AES 7 26 8 26 101 60 486 163
Nb  AD-ICP-MS 0.028 0.655 0.331 1.075 4.609 1.118 9.537 6.549
Mo AD-ICP-AES 2 <2 <2 <2 <2 <2 <2 <2
Ag -- -- - - -- - --

Cd AD-ICP-AES 0.8 0.8 <0.8 0.8 0.9 1.4 <0.8 <0.8
In -- -- - - -- - --

Sn -- -- - - -- - --

Sb - - - - - -- -

Cs  AD-ICP-MS 0.013 0.167 0.018 0.037 0.063 0.013 0.336 0.166
Ba  AD-ICP-MS 0.8 176 18.1 21.6 33.2 21.1 645.9 281.9
Ba  AD-ICP-AES 2 150 17 25 30 17 619 256
La AD-ICP-MS 0.1 1.6 3.9 9.1 6.1 2.1 49.6 8.8
Ce AD-ICP-MS 0.12 3.6 6.17 16.56 15.85 5.06 105.94 24.15
Pr  AD-ICP-MS 0.014 0.61 1.345 2.922 2.695 0.722  12.907 3.538
Nd AD-ICP-MS 0.06 2.76 5.56 11.29 12.83 3.53 48.23 17.27
Sm AD-ICP-MS 0.026 1.092 1.377 2.76 4.223 1.373 8.168 5.45
Eu  AD-ICP-MS 0.0031 04227  0.4089 0.6947 1.6412 0.5221 2.1153 1.8084
Gd AD-ICP-MS 0.009 1.52 1.569 2.698 5.64 1.978 5.835 7.314
Tb  AD-ICP-MS 0.0023 02719 0.2534 04836 09745 03656 0.7368 1.2384
Dy AD-ICP-MS 0.009 1.92 1.65 3.133 6.328 2.464 3.686 8.146
Ho AD-ICP-MS 0.0025 0.434 03305 0.7422 1.3322 0.5743  0.7005 1.7059
Er  AD-ICP-MS 0.007 1.316 0.893 2.135 3.871 1.789 1.865 4.845
Tm AD-ICP-MS 0.0019 0.1975 0.1314 03193 0.5718 0.2815  0.2396 0.703
Yb AD-ICP-MS 0.009 1.378 0.823 1.953 3.618 1.799 1.688 4.592
Lu AD-ICP-MS 0.002 0.216 0.123 0.279 0.552 0.283 0.229 0.669
Hf AD-ICP-MS 0.14 0.95 0.16 0.37 2.87 1.06 12.81 43
Ta  AD-ICP-MS 0.007 0.049 0.017 0.06 0.249 0.077 0.522 0.372
Au  AD-ICP-MS 0.05 1.88 0.87 2.85 0.5 0.3 2.84 2.74
Tl -- -- - - - -- --

Pb  AD-ICP-AES 8 <8 <® 11 <® 18 <8 <8
Bi  AD-ICP-MS 0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47
Th  AD-ICP-MS 0.018 0.384 0.301 0.825 0.532 0.52  13.673 1.495
U AD-ICP-MS 0.011 0.521 0.329 0.686 0.275 0.312 3.094 0.837
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