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SUMMARY:

The 2760 hectare STU property, NTS map sheet 115I/7, lies within the Carmacks copper-gold
belt and is located approximately 60 km by road northwest of Carmacks, which is 177 km by
road from Whitehorse, Yukon Territory. The property is situated in the Whitehorse Mining
District with a latitude and longitude of 6224’N, 13649’W. Mr. Bill Harris of Whitehorse, Yukon
is the owner and funded the current program.

The Carmacks copper-gold belt is a 180 km long by 60 km wide belt of intrusion hosted copper
- gold mineralization which includes the Carmacks Copper deposit (Williams Creek) of Copper
North Mining Corporation, containing a resource of 12.0 million tonnes of copper oxide ore
grading 1.07% Cu (0.86% oxide Cu), and 0.46 g/t Au and 4.6 g/t Ag, using a cutoff grade of
0.25% C (Huss et al., 2012), and the 3,850 tonne per day Minto mine of Capstone Mining
Corporation in production since 2007. The above resource information has not been verified by
the author and is not necessarily indicative of the mineralization on the STU which is the subject
of this report.

The STU Project is primarily underlain by Early Jurassic intrusive rocks of the Granite Mountain
Batholith (Minto suite) intruding the Paleozoic metamorphic basement rocks of the Yukon-
Tanana terrane and Stikinia to the east, overlain by younger volcanic rocks of the Late
Cretaceous Carmacks Group. Exploration on the STU property has been hampered by lack of
exposure, thick overburden cover, variable but generally poor soil profiles, and unavailability of
results from previous programs. The old trench data and most of the drill results are not
available in the public record.

Mineralization consists of chalcopyrite and bornite with minor pyrite and locally abundant
magnetite as disseminations, irregular grains and aggregates, associated with more foliated to
gneissic zones within the Granite Mountain Batholith trending 130º with magnetite-silica and
biotite alteration. The highest gold and silver values are associated with bornite-rich sections. The
host rocks, structures, mineralization and alteration at STU are similar to the Minto and Carmacks
Copper deposits, which are generally thought to be a variant on the porphyry copper-gold model.

Previous work, conducted from 1971 to 2013 on the STU claim block includes prospecting,
mapping, grid soil geochemistry, magnetic electromagnetic and induced polarization
geophysical surveys, bulldozer trenching (28), 4504m of diamond drilling in 28 holes, 1823m in
30 rotary air blast drill holes, petrography, GPS surveying and magnetic susceptibility testing.
Results include 3.51% Cu, 2.5 g/t Au and 18.4 g/t Ag across 13.5m from DDH 80-14 in the A
Zone, with three of the 1980 diamond drill holes returning intersections exceeding 2.5% Cu.
The rotary drill program returned maximum results of 0.71% Cu over 1.5m in hole SB-6 in the B
Zone.

The 2014 exploration program, completed between July 3 and October 18, consisted of clearing
old trenches, follow up mapping and geochemical sampling over priority targets, and hand
trenching and sampling across a new showing. The program was funded by Bill Harris with the aid
of a grant under the Yukon Mineral Exploration Program.

A new showing (NIC) was discovered in 2014, which extends the A Zone 180m further east.
Hand trenching returned results of 0.55% Cu, 1.9 g/t Ag and 0.27 g/t Au over 6m, 0.36% Cu, 1.7
g/t Ag and 0.25 g/t Au over 5m, including 0.49% Cu, 2.2 g/t Ag and 0.33 g/t Au over 3.5m, and
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0.36% Cu, 1.3 g/t Ag and 0.16 g/t Au over 4m, primarily limited by exposure. The original grab
sample from the NIC showing returned 0.92% Cu, 2.3 g/t Ag and 0.06 g/t Au. Also in 2014, a
freshly cleaned out section of Trench 6+00W in the A Zone returned 0.36% Cu, 0.9 g/t Ag and
0.03 g/t Au with 13.3 ppm Mo as a composite grab of rubble over 30m. A subcrop exposure of
malachite stained, siliceous foliated biotite granodiorite with Mn or possible tenorite on fractures
and minor quartz veining just south of Trench 8+00W in the A Zone returned 0.62% Cu, 0.7 g/t Ag
with 10.3 ppm Mo.

The A Zone appears to be the main zone of interest on the property with results of >0.1% Cu to
0.67% Cu and a maximum of 470 ppb Au obtained in 2005 to 2014 from samples over a 400m
strike extent and up to 95m width. Malachite has been noted an additional 400m to the southeast.
This probably corresponds to the zone 914m long and up to 91m wide that was delineated by
United Keno Hill Mines Limited in 1977-79. The zone does not appear to have been completely
delineated. The zone was explored by 24 diamond drill holes in 1980, with only results from two of
the holes reported; results from the 1980 diamond drill program are critical in the evaluation of this
area.

Mineralization in the B Zone is often high grade over narrow widths suggesting a distal signature.
Potential exists at depth in the area between Trench B3 to B6, which returned the best copper-
gold-silver results (maximum 2.86% Cu and 2.56 g/t Au), and along strike to the northwest
(northeast of the trenches to the north) and to the southeast, where little work has been
completed.

Similar mineralization to the A and B Zones is exposed in the C Zone. Mineralization was traced
over a 110m strike and 25-30m width in 2005 to 2014 with significant maximum results of 1.59%
Cu and 3.7 g/t Au associated with 130º/NE trending mineralized fractures. Elevated copper in soils
from 2010 suggests that some mineralization may extend 140m further north. Little work has been
done in this area but results from DDH 80-1 would be beneficial in the evaluation of this zone.

Results from the 1980 United Keno Hill Mines Limited drill program are not in the public record
but the core is stored on the property and the collar locations were located and surveyed by
GPS in 2006. The first priority in a Phase 1 program is to label, unstack and systematically
sample the core on the STU property so that results can be correlated and interpreted.
Magnetic susceptibility measurements over the entire core can be collected at this time and, if
results are located, additional unsplit mineralized intervals assayed.

Systematic MMI soil and IP geophysics surveys may be useful in tracing mineralization along
strike within the three zones, particularly where the drill results from the above core sampling
program are inconclusive due to poor condition of the core, and if the zone is shown to remain
open or the drill hole did not adequately test the target. The surveys should be tested over several
trenches with mineralization to determine their usefulness and if positive completed along strike of
the zones.

A program of 2,395 metres of excavator trenching in twelve trenches is recommended over the
A to C Zones to trace mineralization along strike and to complete infill trenching in known higher
grade areas. An initial evaluation of the 201 new claims is necessary, with particular emphasis
on the 4000N zone, the Gran (Zone 3) and Butter anomalies, the southeastern KOO claims and
the northwestern strike extent of Zone 2 from Carmacks Copper. It is important to note in future
programs that the original surface exposures at Carmacks Copper were “deceptively
uninteresting”until assays were obtained (Archer, 1970).
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1.0 INTRODUCTION

Ms. Jean M. Pautler, P.Geo. was commissioned by Bill Harris of Whitehorse, Yukon
Territory to participate in and document the 2014 exploration program on the STU
Project comprising the STU, HOO, CHE, KOO, WC and WCF claims on NTS map
sheet 115I/07. The 2014 exploration program, completed between July 3 and October
18, consisted of clearing old trenches, follow up mapping and geochemical sampling
over priority targets, and hand trenching and sampling across a new showing. The
program was funded by Bill Harris with the aid of a grant under the Yukon Mineral
Exploration Program. This report was prepared to support assessment requirements.
Most of the work was completed by Midnight Mining Services Ltd., a contracting
company duly incorporated in the Yukon Territory.

2.0 PROPERTY DESCRIPTION AND LOCATION

2.1 Location and Access (Figure 1)

The STU property, on NTS map sheet 115I/7, is bisected by Hoochekoo Creek
approximately 60 km by road, northwest of Carmacks, approximately 200 km northwest
of Whitehorse, Yukon Territory (Figure 1). Whitehorse lies 180 km northeast of the
year-round port at Skagway, Alaska. The property is centered at a latitude of 6224’N
and a longitude of 13649’W.

The property is accessible from Carmacks via the Freegold Road, a year round
government maintained gravel road, which is followed for 35 km. At this point, the
access road to the Carmacks Copper property (Williams Creek) of Carmacks North
Mining Corporation is followed for approximately 18 km northerly past Carmacks
Copper. The last 7.5 km to the STU camp are by ATV along an overgrown road.
Several cat trails on the claims, variably overgrown, provide access to trenches and drill
sites. Access to and on the property was improved and additional helipads were
constructed in 2014 to facilitate necessary access, and will be discussed under section
7, “2014 Exploration”.

The claims can also be accessed by helicopter from Carmacks, 47 km to the southeast,
with a suitable landing site at the STU camp situated on the central STU claim block at
UTM coordinates 6921240m N, 0405015m E, Nad 83, Zone 8 projection (Figure 2). The
STU camp refers to the former United Keno Hill Mines Limited drill camp, consisting of
a trailer suitable for rough accommodation for up to 4 people. The STU camp provides
good access to Zone A. Central Zone B can be accessed from a helipad at
6919288mN, 406124mE along Trench 74+00E and Zone C from a new landing site at
UTM coordinates 6922494mN, 406492mE.

Carmacks is the closest town, with a population of approximately 500. Facilities include
a grocery store, nursing station, two service stations, and a restaurant. Complete
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services are available in Whitehorse, less than two hours by paved highway from
Carmacks.
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2.2 Legal Description (Figure 2)

The STU claim block consists of 132 contiguous claims on NTS map sheet 115I/7,
covering an area of approximately 2760 hectares in the Whitehorse Mining District. The
area is approximate since claim boundaries have not been legally surveyed. An additional
201 claims were staked in 2014 and added to the STU Project to cover significant targets
on adjoining claims which had recently lapsed. The targets are discussed under section 4,
“History”, but are not the subject of this report. All mineral claims were located by GPS
and staked in accordance with the Yukon Quartz Mining Act on claim sheet 115I/07. The
property is owned and the current program operated by Mr. Bill Harris of Whitehorse,
Yukon. The newly staked claims are currently still registered in the names of the stakers.
A table summarizing pertinent claim data is shown on the second page following.
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TABLE 1: Claim data
Claim
Name

Grant
No.

No. of
Claims

Registered
Owner

Recording
Date

New Expiry
Date

STU 1-10 YC37770-79 10 Bill Harris 2004-12-13 2015-12-13*
STU 11-20 YC40249-58 10 Bill Harris 2005-09-19 2015-09-19

STU 21-28 YC37788-95 8 Bill Harris 2004-12-21 2015-06-21

STU 29-30 YC40259-60 2 Bill Harris 2005-09-19 2015-09-19

STU 31-38 YC37780-87 8 Bill Harris 2004-12-13 2015-12-13*

STU 39-54 YC40261-76 16 Bill Harris 2005-09-19 2015-09-19

STU 55-65 YC40201-11 11 Bill Harris 2005-08-29 2015-11-29

STU 66-72 YC40212-18 7 Bill Harris 2005-08-29 2015-11-29*

STU 73-132 YC65256-315 60 Bill Harris 2007-07-09 2015-07-09

SUBTOTAL 132

HOO 1-28, 35-46 YF20773-800, 46387-98 40 stakers 2014-07-29 2015-07-29

CHE 1-30 YF46357-380,401-6 30 stakers 2014-07-29 2015-07-29

KOO 1-12, 21-44, 47-58 YF46501-12,21-44,47-58 48 stakers 2014-07-29 2015-07-29

WC 1-72 YF20701-72 72 stakers 2014-07-29 2015-07-29

WCF 1-11 YF46407-17 11 staker 2014-07-31 2015-07-31

TOTAL 333

*new expiry date based on acceptance of assessment report

First Nations have settled their land claims in the area with Little Salmon/Carmacks
First Nation surveyed land (LSC R-9A) with surface and subsurface rights occurring just
southwest of the STU property (Figure 2). Selkirk First Nation land lies 15 km to the
north. The land in which the mineral claims are situated is Crown Land and the mineral
claims fall under the jurisdiction of the Yukon Government. Surface rights would have to
be obtained from the government if the property were to go into development. A Class
III permit is currently in place for the STU Project, permit number LQ00413, valid to
December 11, 2018.

3.0 PHYSIOGRAPHY, CLIMATE AND INFRASTRUCTURE (Figures 1 and 2)

The STU property covers an area just north of Hoochekoo Creek, west of the Yukon
River (Figure 2), within the northeastern edge of the unglaciated Dawson Range (Figure
1) of the Yukon Plateau. In the STU area glacial cover was partial, valley glaciers
extended along major valleys and tributaries depositing glacial drift on lower slopes and
valley bottoms. Overall ice directions are northwesterly with local southeast ice
directions, particularly in the west. Colluvium blankets steep slopes and uplands. The
regional volcanic ash layer is widespread in this area with thicknesses from a few cm to
1m. The property is situated within the Yukon Plateau - Central Ecoregion which is
characterized by a dry climate and extensive grasslands on south aspect slopes.

Elevations range from a low of 600m in the eastern property area up to 1075m in the
western portion of the STU claim block, a maximum relief of 475m. Most slopes are
gentle except locally along the north bank of Hoochekoo Creek. North-facing slopes are
heavily timbered with black spruce and generally have a thick moss cover. Some north
facing slopes and low lying wet areas are covered by dense alder and willow. South
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facing slopes are better drained and have a cover of poplar or pine. The property is
drained by Hoochekoo Creek, a southeast flowing tributary of Hoochekoo Creek, and
their tributaries. The tributaries consist of small streams that occupy broad swampy
valleys. Northerly flowing tributaries of Big Creek drain the northwestern property area.
Areas in the northwest portion of the claim block, including part of the A Zone, were
burned in the 2004 and 1995 seasons.

Outcrop exposure on the property is <1% with float covering approximately 8%. Large
areas of the property are covered by thick overburden and all of the known showings
occur on hill tops or along ridge slopes where the overburden is thin or absent
(Ouellette, 1990).

The Carmacks area has a northern interior climate with warm summers (+20º C), long
cold winters (-20º C) and moderate precipitation (25 cm), most of which is snow. The
exploration season lasts from May until October.

Although there do not appear to be any topographic or physiographic impediments, and
suitable lands appear to be available for a potential mine, including mill, tailings storage,
heap leach and waste disposal sites, engineering studies have not been undertaken and
there is no guarantee that such areas will be available within the subject property. The
nearest source of power is approximately 20 km to the transmission line northwest of
Carmacks.

4.0 HISTORY (Figure 3)

In the regional area copper showings had been staked close to the Yukon River in the
late 1890s. Following the discovery of the Casino porphyry copper deposit in the late
1960’s, 100 km west-northwest of STU, a staking rush throughout the region resulted in
the discovery of mineralization at Williams Creek (now Carmacks Copper) and Minto in
1970 and 1971, respectively. This led to more detailed exploration in the STU area with
work on the STU Project documented from 1971 to present.

The STU claim block covers the STU Minfile occurrence (Minfile 115I 011), a drilled
prospect, as documented by the Yukon Geological Survey (Deklerk, 2009 and
Government of Yukon, 2015). The STU prospect covers three mineralized zones, A, B
and C (Figure 2). Historical work in the A Zone includes eight bulldozer trenches
excavated in 1979 and 25 diamond drill holes completed in 1980 (Figure 5). Fourteen
historical bulldozer trenches from 1979 and 1982 have been located in the B Zone area,
nine of which directly explore the B Zone (Figure 6). The C Zone has seen limited
historical exploration with only four short bulldozer trenches in 1979 and three diamond
drill holes in 1980 (Figure 5). Unfortunately the trench data and most of the drill results
are not available in the public record; only four of the 1980 holes (DDH 80-17, -25, -27 to -
28) were filed for assessment.

A summary of the work completed by various operators on the STU claim block is
tabulated below:
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1971-74 Program of grid soil sampling, magnetic and electromagnetic surveys
undertaken in 1971 and an induced polarization (IP) survey in 1974,
outlining four northwest trending anomalies, two with a strong EM
response coincident with a weak IP and geochemical expression, by
Hudson's Bay Oil & Gas Company Ltd. (Mitchell, 1971).

1976-89 Programs of prospecting (1976), mapping, deep (0.9m average) soil
sampling, magnetic and VLF electromagnetic surveys in 1977 (Watson
and Joy, 1977), an induced polarization survey in 1978 (Smith, 1979), 16
bulldozer trenches (1978 or 79), 4504m of diamond drilling in 28 holes
and soil sampling in 1980 (Fisher, 1981), mapping and geochemical
surveys and an airborne magnetic and electromagnetic survey (1981), 13
bulldozer trenches (1982) and 1823m in 30 rotary air blast drill holes,
primarily in Zone B in 1989 (Ouellette, 1989) by United Keno Hill Mines
Ltd.

The programs outlined three zones (A-C) up to 914m long and 91m wide
with patchy malachite staining in foliated granodiorite, from which selected
grab samples assayed up to 0.58% Cu. Three of the 1980 drill holes
returned intersections exceeding 2.5% Cu, including 3.51% Cu, 2.5 g/t Au
and 18.4 g/t Ag across 13.5m in DDH 80-14 from the A Zone. The rotary
drill program returned a maximum of 0.71% Cu over 1.5m in hole SB-6
from the B Zone.

2002 Regional program of prospecting and silt sampling over 8 porphyry
copper-gold targets in the area by B. Kreft with the collection of 17
samples of rock and previously unsampled core from STU. Staked 24
claims and recommended further soil sampling and follow up of any
anomalies (even single point) with prospecting or trenching (Kreft, 2002).

2004-13 Staking of STU claim block by Bill Harris in 2004-5 and 2007, with work
primarily completed by Midnight Mines for Bill Harris. Prospecting,
reconnaissance rock and soil sampling, examination and select rock
sampling of most trenches were conducted in 2005 with significant grab
sample results of 2.78% Cu, 444 g/t Ag and 1.07 g/t Au in Trench B1,
2.86% Cu, 4.4 g/t Ag and 2.56 g/t Au in Trench B3, 1.07% Cu, 2.3 g/t Ag
and 105 ppb Au from the C Zone, and 0.56% Cu, 3.3 g/t Ag and 270 ppb
Au as a composite over 10m in Trench 8+00W in the A Zone (Robertson,
2005). Limited magnetic susceptibility testing of drill core samples
(suggesting the alteration zones associated with mineralization would be
detected as a magnetic low), GPS surveying of old trenches and drill sites,
an evaluation of showings and geochemical sampling in 2006 allowed for
the mapping and integration with historical data (Pautler, 2007). In 2008
mapping, geochemical sampling and a petrographic study of
mineralization from the three known showings was undertaken (Pautler,
2009). Results from these programs are discussed under section 8.0,
“Trenching”and 9.0, “Drilling”.

Mapping and geochemical sampling on outlying areas including location
of NW trenches completed in 2010 (Pautler, 2011). No mineralization was
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encountered, but the NW trenches primarily intersected thick overburden.
The 2012 program consisted of petrographic analysis and magnetic
susceptibility measurements (Pautler, 2012). Overall, it would appear that
a magnetic survey over the property should pick up the alteration zones
associated with mineralization as a magnetic low, with a moderate
magnetic response over mineralization. The petrographic study shows
very little alteration, with only minor white mica, some clay and minor
chlorite alteration of the mafic minerals. Program of road and trail clearing,
and trench sampling, limited soil sampling and collection of magnetic
susceptibility measurements from the B Zone in 2013 returned results of
>1% Cu, 14.8 g/t Ag and 553 ppb Au over 0.5m in Trench B1 and 0.55%
Cu, 4.4 g/t Ag and 75ppb Au over 2m in Trench B3 (James, 2014a).

The newly staked ground to the south of the STU claim block covers ground until recently
held by Carmacks North (WC and WCF claims) and BCGold Corp. (Bread, Butter,
Copper, northern Sleep claims) and includes the Butter and Gran (Zone 3) anomalies,
documented Minfile occurrences by the Yukon Geological Survey (Government of Yukon,
2015), and the almost 2 km long 4000N zone. In addition a 40 cm wide quartz vein with
bornite and malachite occurs in a trench on the southeastern KOO claims, proximal to the
Bonanza Creek Minfile prospect, which occurs on a privately owned lot.

The 4000N zone is a soil-geophysics anomaly partially delineated as Area B by
coincident VLF-EM and copper-lead-zinc soil anomalies in 1974 (Olson, 1975). The
anomaly was further defined in 1993 by airborne geophysics, with follow up soil sampling
in 1994 returning a maximum of 323 ppm Cu (McNaughton, 1994).

The BCGold properties were staked by prospector Shawn Ryan in 2006 to cover
favourable geology and government regional airborne magnetic and stream sediment
anomalies considered prospective for Carmacks copper-gold belt mineralization. In 2007
BCGold completed a 3,295 line km airborne magnetic and radiometric survey over their
Carmacks Copper belt claims and conducted MMI soil sampling, geological mapping and
prospecting from 2007 to 2009 on their properties, including on the Copper (HOO), Bread
(CHE) and Butter (KOO) claims. In 2008 a 13.4 line km pole-dipole IP survey in 4 lines at
100m dipole spacing was completed on the Copper claims. The strongest IP target was
on L104 at station 12700 (Barrios and Newton, 2009).

A coincident MMI copper in soil, magnetic high and induced polarization chargeability
anomaly was outlined by BCGold in 2008 on the Copper claims (Barrios and Newton,
2009), now part of the HOO claims, and documented as the Gran anomaly in Yukon
Minfile (Government of Yukon, 2015). The Gran anomaly covers an area of anomalous
soil geochemistry and probable geophysics, originally referred to as Zone 3. Three
bulldozer trenches were documented here in 1980 (Newman and Joy, 1980) by United
Keno Hill Mines Ltd. (UKHM). A 300-500m wide, 1500m long copper in soil anomaly,
coincident with a weak magnetic anomaly was identified along the northwestern extent of
Zone 3 in 1994 and previous old drilling was referred to, thought to be from the 1960’s
(McNaughton, 1994). No evidence of drilling was noted in 1980, but 2-3 drill sites and a
total of 9 small bulldozer trenches were located in 2009 by BCGold. The drilling and
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additional trenches probably date to the early 1980’s. The drilling reportedly did not
intersect mineralization with 30m of overburden encountered (McNaughton, 1994).

The Butter Minfile anomaly covers a 450m long copper MMI soil anomaly on the
northeast Butter claims, now staked as part of the KOO claims (BCGold website).
Several northwest trending copper MMI soil anomalies are evident across the Bread
property, now staked as the CHE claims.

5.0 GEOLOGY

5.1 Regional (Figure 3)

The regional geology of the area is primarily summarized from Hood et al. (2009),
Gordey and Makepeace (2003), Mortensen and Tafti (2004) and Tafti (2005).

The STU Project occurs within the southern portion of the Carmacks copper-gold belt, a
180 km by 60 km-wide north-northwest trending mineralized belt of similar intrusion-
hosted copper-gold mineralization in the Dawson Range. The belt includes the Minto
mine (Minfile 115I 021) of Capstone Mining Corporation, Carmacks Copper deposit
(Minfile 115I 008) and STU drilled prospect (Minfile 115I 011). The regional area of the
Carmacks copper-gold belt is underlain by intermediate to felsic intrusive and meta-
intrusive rocks of the Early Jurassic Minto plutonic suite intruding Paleozoic
metaplutonic rocks and locally metavolcanic rocks of the Yukon-Tanana terrane, near
the boundary with upper Triassic and/or older mafic volcanic rocks of
Stikinia/Quesnellia terranes to the east. The above lithologies are overlain by younger
basaltic volcanic rock units of the Late Cretaceous Carmacks Group and the
Quaternary Selkirk Group.

The northwest trending Hoochekoo Fault, which trends along the northeast side of STU
and Carmacks Copper parallel to the regional strike slip Teslin Fault, separates the
Granite Mountain Batholith (GMB) from Upper Triassic mafic volcanic rocks of the
Lewes River Group (basal Povoas Formation) which are in turn overlain by Jurassic
Laberge Group sedimentary rocks. South of Williams Creek the Granite Mountain
Batholith is in normal fault contact with Carmacks Group basalts.

The STU Project lies between the Carmacks Copper deposit (formerly Williams Creek)
of Copper North Mining Corporation, containing a resource of 12.0 million tonnes of
copper oxide ore grading 1.07% Cu (0.86% oxide Cu), 0.46 g/t Au and 4.6 g/t Ag, using
a cutoff grade of 0.25% Cu (Huss et al., 2012), and the 3,850 tonne per day Minto mine
of Capstone Mining Corporation, which started production in October, 2007. Minto
produced 50,353 tonnes of copper, 18,832 kg of silver and 1846 kg of gold from 2007
to 2009 and in 2010 reported a measured and indicated resource (to NI 43-101
standards) of 29.9 million tonnes grading 1.22% Cu, 0.45 g/t Au and 4.5 g/t Ag using a
cutoff grade of 0.5% Cu (News release March 17, 2010 at www.capstonemining.com).
The above resource information has not been verified by the author and is not
necessarily indicative of the mineralization on the STU which is the subject of this
report.

http://www.capstonemining.com/


9

Stikinia / Quenellia

Minto

FIGURE 3: GEOLOGICAL SETTING from Hood et al., 2009

HF Hoochekoo Fault

HF



10

HOOCHEKOO

FAULT

EJgA

ST

STU
CLAIM BLOCK

N

FIGURE 4

STU PROPERTY
GEOLOGY & INDEX MAP

NTS: 115I/071 km

H
ootc

hek
oo

Cre
ek

LEGEND

uTrp Triassic
volcanic rocks

gneiss to

Camp

JurassicGn

foliated granodiorite

Jurassic
granodiorite

JG

Cretaceous
basalt

uKv

uK
v

G
n

JG

JG

G
n

Gn

JG

diorite

3400’

3000’ 2400’

3000’
Gn

Gn

JG
JG

JG
JG

Gn

r

H

H

H

B Zone

JG

JG

C Zone

H = helipad

2500’

3000’

214

200

001

013

2005 soil line

2005 soil line

NW trenches

A Zone

uKv

JG

uKv

JG

H

JG

JG

JG

JG

no
outc

ro
p

2800’

G
n

Gn G
n

Figure 7

Figure 6

H

Figure 5
felsite

felsite

Gn

uKv

felsitediorite



11

5.2 Property (Figure 4)

The STU Project is primarily underlain by Early Jurassic intrusive rocks of the Granite
Mountain Batholith (Minto suite) which intrude the Paleozoic metamorphic basement
rocks of the Yukon-Tanana terrane, and locally volcanic rocks of the Povoas Formation
of Stikinia to the east, and are overlain by younger volcanic rocks, and intruded by
related dykes, of the Late Cretaceous Carmacks Group. Numerous aplite, felsite and
pegmatite dykes, slightly younger than the main batholith, intrude the Granite Mountain
Batholith. A Table of Formations follows.

Table of Formations:

Upper Cretaceous:

Carmacks Group: volcanic rocks (uKv) andesite-basalt flows and tuff breccia

mafic dykes diorite and gabbro

Early Jurassic:

slightly post GMB: felsic dykes aplite, felsite, pegmatite

Minto suite: GMB primarily Kspar megacrystic biotite-
hornblende granodiorite grading to gneiss

The intrusive rocks of the Granite Mountain Batholith (GMB) consist of several different
phases that include potassium feldspar megacrystic granodiorite that grades to foliated
biotite granodiorite, biotite gneiss and locally biotite schist, quartz-phyric granodiorite to
monzogranite, and minor diorite to quartz diorite. Foliation of the granodiorite, where
present, trends northwest, dipping steeply and varies from very weak to moderate to
locally strong to gneissic; the latter particularly in mineralized zones.

Apart from the three main mineralized zones, gneissic granodiorite occurs on the
eastern and western margins of the C Zone and at the NIC showing, approximately
200m east of the A Zone. Minor foliated granodiorite was also encountered
approximately 1 km northwest (325°/75°E), 1 km southwest (350°/75°E) and 2 km west
(320°/80°E) of the B Zone. A narrow (1m) zone of foliated biotite granodiorite, trending
300º/70ºNE, occurs in the northwest property area on STU 59 or 61.

Petrography primarily indicates a granodiorite composition for the host rock with 25-
30% quartz, 35% plagioclase, 10% potassium feldspar, 15% biotite and 5%
hornblende, with accessory epidote, apatite, sphene and zircon (Fonseca, 2008).
Metamorphism is of upper greenschist facies biotite zone as indicated by petrography
and locally hornblende is partly converted to metamorphic prograde biotite (Fonseca,
2008).

The intrusive rocks are cut by locally numerous aplite and pegmatite dykes of variable
widths and overlain and cut by mafic flow and tuff breccia volcanic rocks and related
dykes of the Camacks Group (uKv). Carmacks basalt flows are exposed in the
northwestern C Zone and between the A and C Zones. A basalt hornblende feldspar
porphyry flow is exposed as subcrop east of (above) the trenches in the northwest
property area.
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The northwest trending Hoochekoo Fault lies just to the northeast of the STU property
and 130º trending, steeply dipping fractures and structural zones are evident across the
property that appear to have a relationship to mineralization.

Three trenches occur at the northwest end of the property on the STU 55-58 claims, but
only minor bedrock, consisting of clay altered granodiorite with limonite fractures and
Mn staining, was exposed in Trench 3. The remaining trenches exposed till with ash
horizons.

5.3 Mineralization and Alteration

The STU claims cover the STU Minfile drilled prospect as documented by the Yukon
Geological Survey as Minfile Number 115I 011 (Deklerk, 2009). Three zones of
mineralization are documented, the A, B and C zones.

Work by United Keno Hill Mines Limited delineated a 914m long and up to 91m wide
zone of mineralization at the A zone, with 3.51% Cu, 2.5 g/t Au and 18.4 g/t Ag reported
across 13.5m in DDH 80-14. The B Zone was only tested by rotary drilling with the best
hole returning 0.71% Cu over 1.5m from SB-6 in Trench 74+00E (B1). At the C Zone
mineralization occurs over a 110m strike and 25-30m width with significant maximum
results from 2005 to 2014 of 1.59% Cu and 3.7 g/t Au associated with 130º/NE trending
mineralized fractures. Elevated copper in soils from 2010 suggests that some
mineralization may extend 140m further north. Unfortunately the United Keno Hill Mines
Limited trench data and most of the drill results are not available in the public record.

A new showing (NIC) was discovered in 2014, which would extend the A Zone 200m
to the east. The NIC showing and anomalies on the newly staked claims, between the
STU claims and the Copper North deposit will be discussed under section 7, “2014
Exploration”.

Mineralization on the STU block consists of chalcopyrite and bornite with minor pyrite
and locally abundant magnetite. It occurs as disseminations, irregular grains and
aggregates hosted by weak to well foliated biotite granodiorite to gneiss. Chalcocite and
digenite often rim bornite grains and tenorite occurs in fractures. Minor malachite and
azurite, with lesser chrysocolla and possible brochantite (Fonseca, 2008), occur in
fractures, veinlets and occasionally rim chalcocite. The copper minerals appear to
replace the mafic minerals within the granodiorite. Hematite replaces magnetite and
also occurs as minor fracture and open space fillings. Possible gold grains were
observed in samples PTS-3 from Trench 1450E in the C Zone and PTS-5 from Trench
74+00E in the B Zone (Fonseca, 2008).

Mineralization appears to be associated with more foliated sections trending 130º with
magnetite-silica alteration (observed as silicification with fine disseminated magnetite
along foliation) and the presence of biotite, interpreted as potassic alteration. Small
veinlets sometimes cut the mineralization. Alteration minerals include quartz, mica,
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carbonate, epidote and chlorite. The highest gold and silver values are associated with
bornite-rich sections. A crude vertical zonation has been previously noted, from pyrite at
the bottom of the zone to bornite and chalcocite at the top (Deklerk, 2009).

A petrographic analysis of the granodiorite host from the three known mineralized
zones on the property (Fonseca, 2008) shows a penetrative foliation defined by
melanocratic domains of biotite, with lesser hornblende-epidote-sphene-apatite-
magnetite, and leucocratic domains of quartz and feldspars. Hydrothermal alteration
minerals include fine grained clays and white mica partly replacing feldspars, and
chlorite partly replacing biotite. Clay alteration was found to be most intense in the vicinity
of intense supergene copper mineral deposition (Fonseca, 2008).

At the Minto mine copper mineralization occurs within 13 horizontally stacked
“gneissic” zones from 1-50m wide which vary in consistency and grade. At the
Carmacks Copper deposit not all of the zones are near vertical nor are they all
consistent at depth. Zone 4 is bowl-shaped and the southern half of the No. 1, No. 7
and 7A zones are interrupted and offset by faults. Generally the more gneissic
material and number of gneissic zones in an area, the better the grade.
Consequently, there can be difficulty in correlation between wider spaced drill holes.
In addition contacts are sharp between mineralized and unmineralized rock with little
obvious alteration (Photo 1).

Photo 1: Mineralized “gneissic”zone at Minto within massive granodiorite
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6.0 DEPOSIT MODEL

Mineralization on the STU Project, located between the Minto and Carmacks Copper
deposits within the Carmacks copper-gold belt, appears to fit a variant on the copper-gold
porphyry deposit model as proposed by Tafti and Mortensen (2004) for the two deposits.
Several variations have been proposed including metamorphosed, deformed, and stalled
porphyry models (Tafti and Mortensen, 2004, Tafti, 2005 and Mortensen, 2014).

In the “stalled porphyry”model, Mortensen suggests that the porphyry style mineralization
formed at a depth of less than 9 km with copper and gold exsolved from sulphide veins.
This was followed by active faulting, crustal thickening (resulting in the formation of
shears, and burial to depths of 20 km, which stalled the system), followed by rapid uplift.
The system was short lived (from 203-195 Ma), which is similar in age to the porphyry
deposits (e.g. Kemess) of the Quesnel Trough, British Columbia. The alkaline porphyry
deposits within Quesnellia in British Columbia formed at 204 Ma.

Mineralization on the STU Project has strong similarities to both Minto and Carmacks
Copper, hosted by the same rock units with similar alteration (secondary biotite,
magnetite-silica) and mineralization (gold-bornite association). It has been documented
that the Minto and Carmacks Copper deposits are hosted by variably deformed plutonic
rocks that occur as schlieren within slightly younger less deformed intermediate intrusive
rocks of the Granite Mountain Batholith (Tafti and Mortensen, 2004). It should be noted
that schlieren are fragile, usually elongate concentrations of mafic material within some
intrusions. Genesis may be due to shearing of heterogeneities (enclaves or xenoliths),
crystal sorting during convective or magmatic flow, or crystal settling. Petrographic and
field studies of the more gneissic host rocks from Minto and Carmacks Copper suggested
that they could represent strongly deformed and metamorphosed intrusive rocks
(orthogneiss), with the excess amount of biotite representing secondary (hydrothermal)
biotite associated with strong hypogene potassic alteration (Tafti and Mortensen, 2004).

Hornblende geochemical studies of plutonic and meta-plutonic host rocks at Minto and
Carmacks Copper indicate that they formed in a continental magmatic arc setting (Tafti
and Mortensen, 2004). The setting, timing of mineralization and petrographic and field
observations of the host rocks, mineralization and alteration led Tafti and Mortensen
(2004) to conclude that the two deposits represent variations on typical copper (-gold)
porphyry deposits.

It has been suggested that the highly foliated rocks controlling economic mineralization
at the Carmacks Copper deposit are rafts and lenses (xenoliths) of augite-phyric
volcanic rocks of the Povoas Formation within the Granite Mountain Batholith. The
Povoas Formation occurs at the base of the Triassic aged Lewes River Group, part of
Stikinia, and is exposed to the northeast of the Granite Mountain Batholith (see Figure
3). Similarly mineralization at the Minto deposit has been described as being hosted by
zones of strongly developed penetrative foliation, interpreted as shears or as rafts of
volcanic rock within the granodiorite host.

http://paleogeology.blogspot.com/2008/10/mafic.html
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Calc-alkaline porphyry copper-gold mineralization at the Kemess Mine (Kemess South
deposit) and the Kemess North deposit in central British Columbia is hosted by Jurassic
granodiorite intrusions and adjacent Upper Triassic augite-phyric flows of the Takla
Group, indicating similar chemistry, age and deposit characteristics to mineralization
within the Carmacks copper - gold belt. The main difference is the lack of foliated rocks
associated with the mineralization.

The STU petrographic analyses confirmed similarities between the STU and the Minto
and Carmacks Copper deposits gold deposit and indicated the presence of ubiquitous
magmatic epidote, also reported at Minto, suggesting depths of formation of 18 to 20
km, which far exceeds typical depths of formation for porphyry style deposits (Fonseca,
2008).

Based on the above discussion, the author believes that mineralization within the
Carmacks copper - gold belt is hosted by schlieren zones (probably formed by crystal
sorting or settling during magmatic flow) within Jurassic granodiorite and is consistent with
a calc-alkaline porphyry copper-gold model (with similarities to the Kemess Mine and
Kemess North deposit), but formed (or was buried) at a deep crustal level.

7.0 2014 WORK PROGRAM

A total of 18 man-days were spent on the STU Project, NTS map sheet 115I/07, between
July 3 and October 18, 2014. The 2014 work program consisted of clearing old trenches,
follow up mapping and geochemical sampling over priority targets, and hand trenching
and sampling across a new showing. Control was provided by property scale topographic
maps, compass and GPS. The program was funded by Bill Harris with the aid of a grant
under the Yukon Mineral Exploration Program.

7.1 Access and Trench Improvements

Helicopter access was improved with helipads constructed, to facilitate necessary access,
at 6921834mN, 404467mE in Zone A and 6922494mN, 406492mE in Zone C. The B
Zone helipad at 6919288mN, 406124mE along Trench 74+00E was brushed out and
expanded. In addition trenches were brushed out to facilitate access, examination and
sampling. Brushed out trenches include Trenches 4+00W, 6+00W and 8+00W in the A
zone (Figure 6), Trenches 11+50E and 14+50E in the C zone (Figure 6) and Trenches
74+00E and 76+00E in the B zone (Figure 7).
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7.2 Geochemistry (Figures 4-7)

A new showing (NIC) was discovered in 2014, which would extend the A Zone to the
east (Figure 5). The NIC showing, consisting of a few minor malachite stained
subcropping boulders, was discovered by Nicolai Goeppel at 404770mE,
6921740mN, approximately 200m east of the eastern A Zone. No previous work was
apparent. Hand trenching on July 15 uncovered an open 2.6m wide zone of outcrop
below the ash layer (Photo 2), which was chip sampled as sample 1501036, with a
grab as sample 1501027.

Additional hand trenching and soil sampling over the NIC showing (Figure 5) was
conducted on October 18. Four 5-8m long northeasterly (035-055°) trending hand
trenches were dug approximately 10m apart and 19 rock samples collected (Appendix
I). Rock samples were collected from southwest to northeast along the trenches.
Three 150m long 045-050° trending lines of soils were collected at a sample spacing
of 11-12m (Appendix II). One line bracketed the Nic showing approximately 40m to
the southwest (StuS) and two lines 60m (StuN) and 120m (StuN2) to the northwest,
with 13 samples per line.

Sample locations with assays are shown in Appendix I for rock samples, along with
sample descriptions for the rocks, and in Appendix II for soil samples. Locations are
shown on Figure 5 for the NIC showing and Figures 6 and 7 for the A and C Zones,
and B Zone, respectively. An index map is shown in Figure 4 and a more detailed
index for the NIC showing in Figure 6.

The best soil results (Figure 5) were returned from the central line StuN, with 12 of
the 13 samples, covering 140m, returning 13 to 30.4 ppm Cu, with 1 ppm Mo at the
southwest end. The southern line (StuS), returned values of 12.8 to 22.6 ppm Cu
covering 105m, except for two isolated samples with <10 ppm Cu. The northern line
returned (StuN2) returned values of 10.8 to 19.4 ppm Cu covering 95m, and 22.6
ppm Cu, with 1.1 ppm Mo at the southwest end, separated by 35m of samples with
<10 ppm Cu. It should be noted that thresholds are lower in this area due to thick
overburden and the presence of ash, which if obtained in the sample will dilute the
values. Copper in soil values >12.5 ppm are significant and >19 ppm are anomalous.
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Photos 2 and 3: Nic Showing
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Significant results were returned from three of the four NIC hand trenches. Trench 14-01
returned the best results of 0.55% Cu, 1.9 g/t Ag and 0.27 g/t Au over 6m, limited by
exposure. Trench 14-01 returned 0.36% Cu, 1.7 g/t Ag and 0.25 g/t Au over 5m, including
0.49% Cu, 2.2 g/t Ag and 0.33 g/t Au over 3.5m, limited by exposure to the northeast with
1.5m of unmineralized granodiorite to the southwest. No significant results were obtained
from the northernmost trench which intersected a 5m zone of unmineralized granodiorite
cut by a 1m wide diorite dyke. The southernmost trench returned 0.36% Cu, 1.3 g/t Ag
and 0.16 g/t Au over 4m, limited by exposure. The original grab from the NIC showing
returned 0.92% Cu, 2.3 g/t Ag and 0.06 g/t Au (1501027).

A freshly cleaned out section of Trench 6+00W in the A Zone returned 0.36% Cu, 0.9 g/t
Ag and 0.03 g/t Au with 13.3 ppm Mo as a composite grab of rubble over 30m (1501029).
A subcrop exposure of malachite stained, siliceous foliated biotite granodiorite with Mn or
possible tenorite on fractures and minor quartz veining just south of Trench 8+00W in the
A Zone returned 0.62% Cu, 0.7 g/t Ag with 10.3 ppm Mo (1501030).

Grab samples from Trench 1450E in the C Zone returned higher silver and anomalous
molybdenum values with 0.23% Cu, 9.6 g/t Ag and 13.3 ppm Mo from sample 1501001
and 0.40% Cu, 2.1 g/t Ag and 9 ppm Mo from sample 1501002.

Two samples of mineralization were collected from Zone 2, just south of the newly staked
WC claims to evaluate potential of the showing which could extend to the northwest onto
the STU Project. Results of 0.81% Cu, 1.1 g/t Ag and 0.25 g/t Au with 10 ppm Mo from
less biotite rich foliated granodiorite (1501024) and 0.88% Cu, 1.6 g/t Ag and 0.27 g/t Au
with 24.6 ppm Mo from more biotite rich foliated granodiorite (1501025) were obtained.
Costs have not been filed for assessment.

It should be noted that there was some confusion with samples 1501023 to 1501038
during a subsequent XRF survey, resulting in the ultimate mismatch of nine samples,
shown without GPS co-ordinates in the database. Costs have not been filed for
assessment.
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8.0 TRENCHING (Figures 6 to 7)

No mechanical trenching was conducted in the current program but a total of 29 trenches
were excavated on the STU property between 1978 and 1982 by United Keno Hill Mines
Ltd. All of the trenches were located and surveyed by GPS in recent years using UTM
coordinates, Nad 83 datum, Zone 8 projection. Trench locations are documented below
and shown in Figures 4-6.

Table 2: Trench locations
Name Zone Northing Easting Elev. (ft)

TR1150W A 6921920 404296 3080

TR1150Wend A 6921868 404214 3110

TR800W A 6921906 404491 3040

TR800Wend A 6921791 404250 3090

TR8cross A 6921900 404347

TR8crossend A 6921790 404250

TR600W A 6921826 404501 3030

TR600Wend A 6921748 404339 3050

TR400W A 6921795 404545 3000

TR400Wend A 6921692 404347 3030

TR000W A 6921714 404642 2970

TR000Wend A 6921640 404506 2980

TR1200E A 6921455 404964 2865

TR1200Eend A 6921401 404849 2870

TR1400E A 6921450 405034 2830

TR1400Eend A 6921340 404845 2820

TR-B5 B 6919598 405826 3050

TR-B5end B 6919484 405742 2960

TR-B4 B 6919500 405883 3020

TR-B4end B 6919446 405811 2980

TR-B3 B 6919450 405971 2970

TR-B3end B 6919360 405897 2930

TR-B2 B 6919380 406035 2885

TR-B2end B 6919300 405914 2880

TR7400E B 6919354 406155 2780

TR7400Eend B 6919260 406076 2780

TR7600E B 6919260 406192 2705

TR7600Eend B 6919191 406139 2690

TR8000E B 6919214 406254 2660

TR8000Eend B 6919154 406204 2615

TR-B7 B 6919387 406436 2650

TR-B7end B 6919216 406335 2630

TR-B8 B 6919141 406348 2545

TR-B8end B 6919067 406283 2490

TR-B9 B 6919935 405991 2830

TR-B9end B 6919868 405922 2890
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Name Zone Northing Easting Elev. (ft)

TR-B10 B 6919828 406029 2820

TR-B10end B 6919758 405962 2880

TR-B11 B 6920306 405708 3030

TR-B11end B 6920221 405640 3070

TR-B12 B 6920262 405770 2990

TR-B12end B 6920153 405698 3030

1978 cat trench B 6920047 405515 3030

cat trench end B 6919980 405449 3050

TR950E C 6922520 406491 2700

TR950Eend C 6922496 406446 2685

TR1150E C 6922481 406520 2670

TR1150Eend C 6922452 406489 2660

TR1450E C 6922452 406575 2630

TR1450Eend C 6922405 406540 2615

TR2050E C 6922274 406690 2395

TR2050Eend C 6922251 406651 2390

NWTR-1 NW 6923394 402593 2703

NWTR-1End NW 6923382 402562 2684

NWTR-1a NW 6923382 402562 2684

NWTR-1aEnd NW 6923377 402568 2687

NWTR-2 NW 6923385 402551 2676

NWTR-2End NW 6923401 402507 2645

NWTR-3 NW 6923445 402515 2623

9.0 DRILLING (Figures 6 and 7)

No drilling was conducted in the current program but a total of approximately 4505m of
diamond drilling in 28 holes and 1823m of rotary air blast drilling in 30 holes has been
completed on the property by United Keno Hill Mines Ltd in 1980 and 1989, respectively.
The BQ size core is stored on site in two racks in poor condition at UTM coordinates
6921220mN, 404960mE, Nad 83 datum, Zone 8 projection, just west of the United Keno
Hill camp. One rack, leaning badly, holds approximately 1900m of core from holes DDH
80-17 to DDH 80-28. Only a few boxes appear to be missing, although many boxes are
deteriorating. The second rack holds approximately 2600m of core from holes DDH 80-01
to DDH 80-17, but is largely collapsed with many overturned boxes and missing core.

The results of the 1980 diamond drill program are not in the public record except for four
holes (DDH 80-17, -25, -27 to -28) filed for assessment. It is reported that the program
returned significant results with three of the 1980 drill holes returning intersections
exceeding 2.5% Cu, including 3.51% Cu, 2.5 g/t Au and 18.4 g/t Ag across 13.5m in DDH
80-14 (Deklerk, 2009). Results for DDH 80-17, which appears to be a step out from DDH
80-14, are reported as 0.15% Cu, 0.18 oz/t Ag, trace Au over 25.4m (see Fisher and
Watson, 1981).
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From observations made in 2014, it appears that the core in both core racks can be
salvaged with some care and the core contains significant mineralized intervals,
particularly tenorite bearing sections, which have not been sampled. It should be noted
that the original surface exposures at Carmacks Copper were “deceptively uninteresting”
until assays were obtained (Archer, 1970).

Diamond drill hole collars, trenches and significant reference locations were surveyed by
GPS in the field in 2006 using UTM coordinates, Nad 83 datum, Zone 8 projection.
Nineteen of the twenty-five drill holes from the A Zone and the three drill holes from the C
Zone were located. The additional sites from the A Zone are approximated from grid co-
ordinates. The data is plotted in Figures 5 and 6 and drill hole collars are documented in
Table 3 below.

Table 3: Diamond drill hole locations

Drill Zone UTM NAD83 Elev. Az. Dip Depth
Hole No. Northing Easting (m) (º) (º) (m)
80-01 C 6922365.921 406541.015 785.144 026 -50 104.5

80-02 ** A 6921350 405500 863 220 -50 69.5

80-03 * A 6921446 405022 863 218 -50 167.6

80-04 A 6921753.16 404474.297 909.176 240 -50 121.9

80-05 * A 6921782 404525 911 240 -50 156.4

80-06 A 6921846.072 404392.073 912.891 240 -50 93.9

80-07 A 6921878.822 404447.686 912.34 240 -50 111.5

80-08 * A 6921890 404381 910.502 240 -50 120.1

80-09 A 6921967.651 404356.099 915.353 240 -50 135.3

80-10 A 6921921.256 404267.452 921.995 208 -50 137.8

80-11 A 6921997.104 404410.764 910.648 240 -50 204.8

80-12 * A 6922030 404350 912 240 -50 160.3

80-13 A 6922003.209 404285.099 918.304 240 -50 152.4

80-14 A 6921939.428 404369.969 914.801 240 -50 154.5

80-15 A 6921921.048 404432.934 910.502 240 -50 190.8

80-16 A 6921965.953 404418.051 910.27 240 -50 232.6

80-17 A 6921965.953 404418.051 910.27 242 -72 426.1

80-18 A 6922091.469 404329.235 911.475 240 -48 183.5

80-19 A 6922091.469 404329.235 911.475 240 -57 92.7

80-20 A 6922059.415 404266.536 917.87 - -89 122.5

80-21 A 6922028.637 404212.854 924.374 - -90 91.4

80-22 * A 6922122 404404 912 240 -50 210?

80-23 A 6922208.599 404290.905 911.298 240? -50 185.9

80-24 A 6922172.78 404223.412 918.483 240? -50 153.0

80-25 A 6922409.49 404101.31 921.875 220 -50 161.8

80-26 A 6921515.716 404662.036 884.614 240 -50 195.7

80-27 C 6922513.116 406093.277 792.134 030 -50 187.8

80-28 C 6922363.293 406338.785 793.875 028 -50 183.5

TOTAL 28 drill holes 4507.8

* approximate location, site not located **location very approximate
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The rotary drill sites from 1989, primarily drilled in the B Zone with no rotary holes in the A
and C Zones, were identified by the presence of a mound of drill cuttings and a metal tag
on the ground. Only a few of the tags could be read. The approximate hole collars were
recorded by GPS in the field in 2006 using UTM coordinates, Nad 83 datum, Zone 8
projection in 2006 and are shown below in Table 4. The best hole from the rotary drill
program was hole SB-6 from Trench 74+00E in the B Zone which returned 0.71% Cu
over 5 feet.

Table 4: Rotary drill hole locations

Drill UTM NAD83

Hole Northing Easting

A 6920049 405494

B 6919561 405803

C 6919505 405895

D 6919507 405871

E 6919469 405980

F 6919463 405976

G 6919395 406050

H 6919386 406051

I 6919205 406334

J 6919125 406246

SB-7 6919314 406127

SB-10 6919332 406142

SC-1 6919202 406363

SC-2 6919251 406242

10.0 INTERPRETATIONS AND CONCLUSIONS

There is excellent exploration potential on the STU property to host copper-gold
mineralization similar to that of the Minto and Carmacks Copper deposits, all located
within the Carmacks copper - gold belt. The host rocks, structures, mineralization and
alteration at STU are similar to the Minto and Carmacks Copper deposits, which is
currently described as a variant on the porphyry copper-gold deposit model.

Exploration on the STU property has been hampered by lack of exposure, thick
overburden cover, variable but generally poor soil profiles, local cover by magnetic
Carmacks basaltic rocks and unavailability of results from previous programs. It is
important to note that the original surface exposures at Carmacks Copper were
“deceptively uninteresting”until assays were obtained (Archer, 1970).

Mineralization was found to have a direct relationship with the presence of secondary
biotite, the presence of magnetite and hematite, and the development of a foliated to
gneissic texture, which trends 130º (commonly with 70ºNE dips). Secondary copper
minerals such as malachite and azurite are relatively uncommon unless ground is
disturbed within mineralized zones. Possible gold was detected from the B and C Zones
in the 2008 petrographic study.
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The A Zone appears to be the main zone of interest on the property with results of >0.1%
Cu to 0.67% Cu and a maximum of 470 ppb Au obtained in 2005 to 2014 from samples
over a 400m strike extent and up to 95m width. Malachite has been noted an additional
400m to the southeast. This probably corresponds to the zone 914m long and up to 91m
wide that was delineated by United Keno Hill Mines Limited in 1977-79. The zone does
not appear to have been completely delineated. It is known that the 1980 program
returned significant results with three of the 1980 diamond drill holes returning
intersections exceeding 2.5% Cu, including 3.51% Cu, 2.5 g/t Au and 18.4 g/t Ag across
13.5m in DDH 80-14. Results for DDH 80-17, which appears to be a step out from DDH
80-14, are reported as 0.15% Cu, 0.18 oz/t Ag, trace Au over 25.4m. The results from the
1980 diamond drill program are critical in the evaluation of this area.

A new showing (NIC) was discovered in 2014, which extends the A Zone 200m
further east. Hand trenching returned results of 0.55% Cu, 1.9 g/t Ag and 0.27 g/t Au
over 6m, 0.36% Cu, 1.7 g/t Ag and 0.25 g/t Au over 5m, including 0.49% Cu, 2.2 g/t Ag
and 0.33 g/t Au over 3.5m, and 0.36% Cu, 1.3 g/t Ag and 0.16 g/t Au over 4m, primarily
limited by exposure. The original grab sample from the NIC showing returned 0.92% Cu,
2.3 g/t Ag and 0.06 g/t Au. Also in 2014, a freshly cleaned out section of Trench 6+00W in
the A Zone returned 0.36% Cu, 0.9 g/t Ag and 0.03 g/t Au with 13.3 ppm Mo as a
composite grab of rubble over 30m. A subcrop exposure of malachite stained, siliceous
foliated biotite granodiorite with Mn or possible tenorite on fractures and minor quartz
veining just south of Trench 8+00W in the A Zone returned 0.62% Cu, 0.7 g/t Ag with
10.3 ppm Mo.

Mineralization in the B Zone is often high grade over narrow widths suggesting a distal
signature. In 2006 high copper-gold grades in the B Zone were found to be due to the
presence of fine grained chalcocite and chalcopyrite replacing biotite with maximum
values of 2.86% Cu and 2.56 g/t Au. Limonite, malachite, chalcocite, and silicification
occur along 130º/70ºNE fractures hosted by biotite rich granodiorite. The best hole from
the rotary drill program in 1989 was hole SB-6 from Trench 74+00E (B1) in the B Zone
which returned 0.71% Cu over 5 feet. Potential exists at depth in the area between
Trenches B3 to B6, which returned the best copper-gold-silver results in 2006 to 2008
(maximum 2.86% Cu and 2.56 g/t Au), along strike to the northwest (northeast of the
trenches to the north) and to the southeast, where little work has been completed.

Similar mineralization to the A and B Zones is exposed in the C Zone, despite limited
exposure. Mineralization was traced over a 110m strike and 25-30m width in 2005 to
2014 with significant maximum results of 1.59% Cu and 3.7 g/t Au associated with
130º/NE trending mineralized fractures. Elevated copper in soils from 2010 suggests that
some mineralization may extend 140m further north past the east end of Trench 9+50E.
The only foliation measured in the C Zone was found to dip 60ºNE with all three drill holes
within the zone located to the southwest of the mineralized horizon. The closest drill hole
is DDH 80-1, located 45m southwest of the zone, so would not adequately test the zone
unless it steepened. Results from DDH 80-1 would be beneficial in the evaluation of this
zone.



27

Minor elevated copper values in soil were obtained from Trenches 2 and 3 in the NW
Zone, and from the northern strike extension of the C Zone. Minor foliated granodiorite
was encountered approximately 1 km northwest, 1 km southwest, and 2 km west of the
B Zone.

Potential exists on the 201 claims added to the STU Project in 2014. The claims cover the
almost 2 km long 4000N zone soil-magnetic-electromagnetic anomaly, the Gran (Zone 3)
soil-MMI soil magnetic-induced polarization anomaly and the Butter MMI soil-magnetic
anomaly. Malachite has been noted in aplite near the southern Butter claims. In addition a
40 cm wide quartz vein with bornite and malachite occurs in a trench on the southeastern
KOO claims, proximal to the Bonanza Creek Minfile prospect, which occurs on a privately
owned lot.

Casselman and Arseneau (2011) report that exploration potential for oxide copper and
sulphide resources exists in the Zone 2 area at the Carmacks Copper deposit, which lies
<400m south of the STU Project boundary.

Overall, it would appear that a magnetic survey over the property should pick up the
alteration zones associated with mineralization as a magnetic low, with a moderate
magnetic response over mineralization.

11.0 RECOMMENDATIONS

The access trail on the southern STU claims requires upgrading, particularly to detour
around the very steep ATV trail that heads up from Hoochekoo Creek.

If results from the 1980 diamond drill program cannot be obtained from Alexco Resources
Limited, the core racks on the STU property should be labelled, unstacked and
systematically sampled. Magnetic susceptibility measurements over the entire core can
be collected at this time. Even if assay results are obtained the existing core should be
salvaged and magnetic susceptibility readings can be collected and additional unsplit
mineralized intervals assayed. The collar locations are known and results can then be
correlated and interpreted.

Systematic MMI soil and IP geophysics surveys may be useful in tracing mineralization
along strike within the three zones, particularly where the drill results are inconclusive due
to poor condition of the core, and if the zone is shown to remain open or the drill hole did
not adequately test the target. The surveys should be tested over several trenches with
mineralization to determine their usefulness and if positive completed along strike of the
zones.

Trenching is recommended to trace mineralization to the north and south of existing
trenches in the A Zone and further to the east, to test the newly discovered NIC showing.
The southern trenches would be situated further west of Trenches 12+00E and 14+00E.
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The locations of proposed Trenches C and D have been modified from 2012 to extend
further east, past the strike extension of the NIC showing. Proposed Trench A has been
modified to extend to the south of an exposure of a previously identified exposure of a
mafic unit. In the B Zone infill trenching is recommended between Trenches B3 to B6,
which returned the best copper-gold-silver results in 2006 to 2008 (maximum 2.86% Cu
and 2.56 g/t Au). Trench B3 should be extended to the northeast. Additional trenches are
recommended along strike. Trenching is also recommended north of Trench 11+50E and
southeast of Trench 14+50E in the C Zone. Proposed trench locations are shown in
Figures 5 and 6 and tabulated below.

Table 5: Proposed trench locations
Name Zone Northing Easting Az. Length

mN mE (°) (m)
PTR-A A 6922089 404428 250 235

PTR-Aend A 6922022 404200

PTR-B A 6922037 404533 245 245

PTR-Bend A 6921936 404308

PTR-C A 6921760 404837 240 375

PTR-Cend A 6921577 404509

PTR-D A 6921564 404912 240 270

PTR-Dend A 6921439 404672

PTR-E A 6921333 404927 235 150

PTR-Eend A 6921255 404801

PTR-F B 6919832 405556 227 175

PTR-Fend B 6919714 405624

PTR-G B 6919543 406046 040 100

PTR-Gend B 6919304 406020

PTR-H B 6919304 406020 045 180

PTR-Hend B 6919425 406153

PTR-I B 6919353 406221 220 170

PTR-Iend B 6919228 406107

PTR-J B 6919227 406360 225 180

PTR-Jend B 6919102 406230

PTR-K C 6922523 406499 045 100

PTR-Kend C 6922593 406573

PTR-L C 6922409 406723 230 215

PTR-Lend C 6922274 406553

TOTAL 12 trenches 2,395

Rotary air blast drilling may be useful in tracing mineralization along strike in previously
untested areas in the A and B Zones. Diamond drilling may be necessary to trace the
mineralization if it lies at depth. In the C Zone rotary air blast drilling may be useful in
tracing mineralization further north of Trench 9+50E along strike under basaltic cover
rocks and overburden to the northwest and overburden further to the southeast in the
Trench 20+50E area.

An initial evaluation of the new claims is necessary, with particular emphasis on the
4000N zone, the Gran (Zone 3) and Butter anomalies, the southeastern KOO claims and
the northwestern strike extent of Zone 2 from Carmacks Copper.
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APPENDIX III
Statement of Expenditures

Wages: Nicolai Goeppel July 3-4,13-16,19,27 8 days @ 350.00/day $2,800.00
Alexander Goeppel July 13-14, 16 3 days @ 250.00/day 750.00

Mike Linley Oct. 17-18 2 days @ 350.00/day 700.00
Bill Harris July 4 15, 19, Oct 17-18 5 days @ 500.00/day 2,500.00

Total: $6,750.00

Geological Consulting: JP Exploration Services Inc., Yukon 749.28
July 15, 2014 Invoice 449STU

Geochemistry: 26 rock samples @ 40 ea. Au, ICP 1,040.00
39 soil samples @ 33 ea. Au, ICP 1,287.00
shipping 100.00

Total: $2,427.00

Equipment Rental: Truck: 2X7 days @ $50/day 700.00
Fuel: 450.00
ATV: 2X7 days @ $40/day 560.00

Total: 1,710.00

Daily Field Expense: meals, accommodation, radios, field supplies
18 man days @ $100.00/man day

1,800.00

Report, Drafting, Printing: 1,200.00

GRAND TOTAL: $14,636.28



APPENDIX IV

STATEMENT OF QUALIFICATION

I, Jean Marie Pautler, do hereby certify that:

1) I, Jean Marie Pautler of 103-108 Elliott Street, Whitehorse, Yukon Territory am
self-employed as a consultant geologist and authored this report.

2) I am a graduate of Laurentian University, Sudbury, Ontario with an Honours B.Sc.
degree in geology (May, 1980).

3) I am a registered member of the Association of Professional Engineers and
Geoscientists of British Columbia, Registration Number 19804.

4) I am a geologist with thirty-five years of experience in the Canadian Cordillera.

5) I was involved in the 2014 program on the STU property and worked on the STU
property intermittently since 2006. I have extensive experience throughout the
Carmacks copper-gold belt. I have visited the Minto mine and Williams Creek
deposit.

6) I have no direct or indirect interest in the STU property, which is the subject of this
report.

_______________________

Jean Pautler, P.Geo.
JP Exploration Services Inc.
#103-108 Elliott St
Whitehorse, Yukon
Y1A 6C4


