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Chapter One: INTRODUCTION

1.1 Introductory Statement

The Horse Creek area map sheet 104 N/11 E was chosen because;

1.

2.

10.

11

I wanted to diversify my Yukon claim groups (mostly gold).
British Columbia is becoming more open to mineral exploration.

Tantalum in the period 2000 to 2001 showed a price increase from $40 - $50 US / 1b.
up to $448 US / |b. However at present in January 2002 it is now $40 US /1b. Long
term contracts are $120 - $140 7

Tantalum has a lot of uses and demand is growing. Production and use of tantalum in
my opinion should rise faster than inflation for the next 10 years.

The Surprise Lake batholith is a volatile-rich or specialty granite. Associated
mineralization generally consists of one or more of the Mo, W, Sn, F, Vr, Th, Nb, Ta,
Yt or rare earth elements in vein, greissen, skarn, porphyry or pegmatite deposits.

The Surprise Lake batholith has anomalous silts for these elements (Mo, Nb were not
done). BC RGS NTS 104N - Atlin.

Interest is high in tantalum now, but less than PGE's. Tantalum production in 2000
was about 5.5 million Ibs.

Numerous Ta silt anomalies are present on the Atlin 104 N map sheet.

At the mouth of Horse Creek is silt sample #9152. Ta - 75.0 ppm (highest value), W -
520 ppm (highest value), Sn - 507 ppm (highest value), Th - 189 ppm (highest value),
V - 142 ppm (very high). Upstream of #9152 are 9153, 9154 with lower values.

Tantalum is not a very mobile element in stream sediments.

Curious elevated ridges or knobs were present on topographic maps. These could be
pegmatites which are sulphide poor and resist weathering, Pegmatites occur in groups.

12. My target was deposits of Ta+ Nb = Sn+ W £ Au veins, greissens, porphyry and

pegmatites.



1.2 Location and Access

One can drive on an all season road to Atlin B.C. Then access is by helicopter from Atlin
34 km. (21 miles) to a clear spot on Horse Creek. Other ways of access are by boat to the
mouth of the creek or by rough, swampy (impassable by vehicle) cat trails (winter access).

The project is on map sheet 104 N/11 E. The Atlin Mining District has designated the area
M 104 N 065 for claim data.

Horse Creek enters Surprise Lake from the east side.
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CRETACEOUS, ALASKITE
e Map 1082 A, Geology Atlin, to accompany GSC Memoir 307 by J.D. Aitken

LATE CRETACEOUS, LKgS
- Surprise Lake Batholith, epizonal plutonic suite, alaskite, hornblende - granite,

quartz monzonite

» BCRGS 51 -NTS 104 N Atlin




|

a7
Dy
X
-
0

L fleues &

LT 28y Cone . Somantslasins
el GTLIN 7NN G LfSTEICT
TWTS ) rOF N OES
\@MS ) S/LT AN cons.
OFZ7E [T 2002,
DR Spopn bty TP LOSS

s S'CA AE 74 y :.




© 13301200 |
604000

ot =

59°42°00"
| . S/ RE AT
£LORT 5/3/77/44—'5/54/52/2;;
Yl [FTEN PN G A SRPT |
1N wzs 2 orncss |
Nerrs pros7T samare DN
|7 SE—TBA w2002, =

6619000 (I

.
Sy,

[ EeEe
LT 25 3975

:/ :

A

6618000




TR

- 133°1200"

-~ 59°4200"
‘ L/ G RLE #F

?Ea@%mg = 7 .2-'{—472.//1/ N N~ S TRET
V. A S s eSS /7/59—%#&55 R
, = PV Y 8 "ﬂ/ﬁ/ ££ﬁ@6/< 5,9;»7/9_45 \\‘\.i
TLE SO 19PN VA — N E A TR 2002 |

6619000 |I—

6618000 |




Chapter Two: SUMMARY

First Trip

J. Peter Ross staked and recorded the UWUSSYS 1-16 hard rock claims (388725 -
388740). The claims are 2 post claims.

No soil samples were taken.

Eighteen (18) silt samples were taken at 17 sites. Moss mats or active stream sediments
were passed through a -20 mesh screen, placed in & soil bag and later screened to -80
mesh. The -80 mesh was sent to Actlabs in Ancaster Ontario. A 30g sample was
encapsulated, irradiated and tested by INAA. Au +34 ID enhanced - Au, W, Sn, Ta rare
earths etc.

Eleven (11) pan concentrate samples were taken at 11 of the 17 silt sample sites. A gold
pan was filled with -8 mesh silt from active stream sediment. The sample was panned
down to about 1 Ib., pulverized and a 30 gram sample was sent to Actlabs. Samples were
tested by INAA Au +34 ID enhanced.

Forty-three (43) float samples were taken, then crushed and pulverized. Thirty gram
samples were sent to Actlabs and tested by INAA, Au +34 - ID enhanced.

Twenty-seven (27) bedrock samples were taken, then crushed and pulverized. Thirty gram
samples were sent to Actlabs and tested by INAA, Au +34 - ID enhanced.

Second Trip

Two (2) silt samples were taken at HS1 and sent to Actlabs and tested by INAA, Au +34 -
ID enhanced. They were also tested separately for Mb (niobium) and Sn (tin).

Forty-one (41} float samples were taken, crushed, pulverized and sent to Actlabs and
tested by INAA, Au +34 - ID enhanced.

The results were generally disappointing. In silts the highest values were 361 ppb Auv, 36.1
ppm Ta, 130 ppm W,

In pan concentrates the highest values were 23,800 ppb Au, 37.4 ppm Ta, 100 ppm W.
In float the highest values were 7 ppm Au, 24.7 ppm Ta and 5 ppm W (rest = 0).
In bedrock the highest values were 8 ppb Au, 3.2 ppm Ta and 27 ppm W.

No tin was detected except in the second trip; special test for tin.

Dates worked: J. Peter Ross - July 19-31, August 1-14, September 26-30, October 1-8,
2001. One day of sample preparation; August 16.

Paul Wodjack BC geologist from Smithers visited the site on July 20.

13



Chapter Three: GEOCHEMICAL SURVEY

3.1 Soil Sample Geochemistry

No soil samples were taken.

3.2 Silt Sample Geochemistry

Sample sites were marked by blue and yellow flagging tape. At HS3, a second sample
HS3-sand was taken to compare a rocky area to a sandy area.

3.3 Pan Concentrate Sample Geochemistry

Only 11 of 17 silt sample locations were adequate for good pan concentrates.

3.4 Float Sample Geochemistry

Sample areas were marked with red flagging tape. Some were cut by diamond saw for
study. A representative piece was kept of each sample.

3.5 Bedrock Sample Geochemistry

Sample areas were marked with red flagging tape or red spray paint. Representative pieces

were kept of each sample.

3.6 Interpretation

I chose this area because of silt sample #9152, Sample HSI was taken at this site?!

Sample 9152 HS1 HS18 HS19

Ta 76.0 ppm 13.4 20.1 36.1
w 520 ppm 55 ppm 67 ppm 130 ppm
Sn 507 ppm - 76 ppm 95 ppm
Th 189 ppm 72.6 ppm 74.8 ppm 12.1 ppm
U 142 ppm 44.6 ppm 43.6 ppm 65.4 ppm

14



On the second trip T re-sampled HS1 and went to sample the lower end of the gravel bars;
samples HS18 and HS19.

Since 200 ppm Ta is considered to be an economical grade; 76 ppm was a good lead. 1
hoped to get higher Ta values as [ approached a Ta system. However Ta values were
erratic.

By panning I could not concentrate Sn or W, they are probably in very fine pieces and far
from the source. Gold however was concentrated in 4 areas, 2 spectacularly so.

On my first trip [ concentrated on pegmatites and greissens with albite silicification. 1
sampled a lot of bedrock areas. I tried to get a sample of each type of rock and also tested
rocks 1 thought were strange or altered. One rock float HF43 ran 24.7 ppm Ta. Fine
grained blue grey dyke (black specs) is a pegmatite.

On my second trip I concentrated on float/bedrock with veins, dykes or stringers. I spent
my time mostly in the creek bottom, trails and cracked open a lot of rocks.

At one location I took 2 silts. HS3 was in a rocky area. HS3-sand was in a sandy area.
There was no noticeable difference in the results.

I used my tungsten lamp for the first 5-6 silt/pan concentrate samples. No scheelite was
seen. If tungsten is present it probably is wolframite, a black non-fluorescent mineral.

At HS2, where a trail crosses the stream 1 took a pan sample in an area of fast water (the
pan to the side was from calmer water). [ found 3 coarse pieces of gold on top of the
screen (+8 mesh), one piece had quartz attached to it. The 3 pieces of gold did not go into
the sample. About + 30 colours were seen. No scheelite was noticed. Strange brown/black
crystals were seen.

I came back the next day and took 6 pans, put the concentrate into a vial and sent to my
friend Bob Stirling who used a gold spiral to separate about 0.1 grams of geld. No
scheelite was seen. I have the vial for further study. The gold is coarse, small and some
crystal structure; also some quartz attached!

Bedrock was never seen on the creek bottom. Many outcrops were seen as walls of the
creek and on ridges. Boulders were common, up to 10 feet across. Glacial till is
everywhere. There is very little fine silt in the creek! It took a lot of work to enough -20
mesh material for a silt sample.

15



Placer production is noted as 373 grams from 1916 to 1918. However I saw 2 old cabins
{1930's ?7), 6x6 boulders that had been dug out, under and around, 5 wing dams, a few
flumes, lot of ditches, (one elevated 20 feet in elevation, numerous piles of cut logs, rows
of clean boulder piles, hillsides are full of old stumps. And an old "whipsaw" lumber set-up
on a hillside. There is also a trail from the lake (camps; tent frames?), a tote trail (full of
water and swampy in many places). A cat has pushed a trail almost up to the cabin (just
below HS6). The uppermost wing dam was at H$56. There is no evidence of placer work
above it.

Tam not a placer miner. I gave my data and ideas to Bob Stirling in return for a 5%
royalty in case he decides to stake and test it and develop it into a placer mine.

3.7 Conclusion

I did not find any rocks that had Sn or W mineralization, except for 3 rocks that had low
Ta-24.7,11.7, 17 ppm. The rest of the samples were lower than 10 ppm.

Sn, W, and Ta are fine grained i.e.) I could not concentrate this in a pan. [ can then say
probably there is a Ta, Sn, W system in the Surprise Lake area. It is probably not on my
UWUSSYS claims.

The geld source may be on my UWUSSYS claim group. The gold is coarse, some has
quartz attached, crystal structure, and is not flattened by glacial activity.

16



Chapter Four: PROSPECTING

As Ta values are erratic throughout the Surprise Lake Batholith; the price of Ta is low
now; prospecting for Ta now is a very low priority. Perhaps a Ta system is present up
glacial till movement from my claim group.

The gold potential for hard rock Au deposits is high in my opinion, but the source may be
off my claim group.

17
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Ministry of Energy, Mines and Petroleum Resources

FOREWORD

Recent technological breakthroughs in the fields of ceramics, medicine, acrospace engincering and electronics,
in particular the areas of computers and superconductors, are creating new uses for a variety of rare and minor metals.
These include zirconium (Zr), hafnium {Hf), vitrium {Y), rare-earth or lanthanide elements (REE}), germanium {Ge),
gallium (Ga), niobium (Nb), tantalum (Ta) and beryllium (Be). As a result, there is now considerable interest in
economic deposits of these metals, however, most geologists and prospectors are unfamiliar with these commodities
and the geological environments in which they occur.

With the exception of a minor amount of byproduct recovery of gallium and germanium from Cominco’s Trail
smelter, none of these metals is currently produced in British Columbia. The purpose of this Information Circular is
to increase awareness of these commodities and to provide the background information which will hopefully lead to
new discoveries of these resources.

For additional information, phone or write:

British Columbia Geological Survey Branch
Industrial Minerals Unit
Ministry of Energy, Mines and Petroleum Resources
Parliament Buildings
Victoria, British Columbia
V8V 1X4

Tel: (604) 356-2846
Fax: (604) 356-8153

Information Circular 1990-19 i
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NIOBIUM AND TANTALUM

USES

Niobium, which is also referred to as columbium, is
a metal used as an alloying element in the production of
high-temperature specialty steels (high-strength, low-
alloy, or HSLA steels) and superalloys used in heavy
equipment, ships, structural steels and in nuclear,
acrospace and pipeline applications. The addition of a
small amount of niobium to steel helps control the grain
size and thereby improves mechanical properties and
strength-to-weight ratios. It also improves the heat resis-
tance of steel which allows its use in gas and steam
turbine engines, aircraft and aerospace power systems
and heat shields on rocket nozzles. Niobium also has
tmportant potential as a superconductor of electricity at
cryogenic temperatures {Griffith, 1970).

Tantalum is a relatively rare, heavy, inert metal that
is used in electronics, chemical processing equipment,
metal-cutting tools and high-temperature steel alloys.
Tantalum capacitors are used in solid-state circuitry for
computer and communications equipment used in space,
defense and industrial fields. It is also used in electronic
tubes, battery chargers, transistors and voltage-surge ar-
resters. Because of its resistance to corrosion and good
thermal conductivity it is used exteasively in chemical and
metallurgical processing equipment and laboratory ware.
Tantalum is completely inert to human body fluids and
can therefore be used in numerous medical applications
such as screws to hold bones together, surgical staples to
close wounds, replacement joints and bone parts {(Griffith
and Sheridan, 1970).

OCCURRENCE-GEOLOGICAL SETTING

Niobium is the 33™ most abundant element in the
earth’s crust, which contains 24 ppm on average. The
principal niobinm-bearing mineral is pyrochlore, a
niobium-titaninm-calcium oxide, although other
niobium-bearing species, such as columbite and fersmite,
are also known. It is principally concentrated in car-
bonatites and related alkaline rocks; the Aley prospect in
northern British Columbia is a good example of this type
of deposit. To a lesser extent, niobium is also found in
alkaline granite-syenite complexes, such as Thor Lake,
N.W.T,, associated with other ‘high-tech’ elemeants, or in
pegmatites and tin deposits associated with volatile-en-
riched granite systems.

Tantalum is a relatively rare element, the 54"™ most
abundant in the earths crust, where it has an average

abundance of 2.1 ppm. It is generally associated with tin
in skarns, greissens and pegmatites related to volatile-en-
riched granite sysiems. Tantalum is mined from the Tanco -
pegmatite, near Winnipeg, Manitoba. It also occurs in
alkaline granite-syenite systems, as at Thor Lake, NW.T.
and Strange Lake, Labrador, and may also be present in .
carbonatites, generally in the mineral pyrochlore. In car-
bonatites and alkaline rocks the niobium /tantalum ratios -
commonly exceed 100, whereas in granitic rocks they
average 4.8 (Currie, 1976}. The exception are car-
bonatites in Blue River area, B.C. where niobium/tan-
talum ratio is 4.

Niobium occurs in ali carbenatite complexes in B.C.;
however, in most it is present in subeconomic concentra-
tions, generally less than 0.3 per cent Nb2Os. The Aley
carbonatite complex appears to have the greatest poten-
tial of any carbonatites so far discovered in this province,
Work by Cominco Ltd. since 1982 has defined extensive
zones containing between (.66 and 0.75 per cent Nb20s,
and localized areas containing in excess of 2 per cent
Nbz20s (K. Pride, personal communication 1988), grades
that easily rival the Niobec deposit at St. Honoré, Quebec.
In light of the current soft niobium market, this deposit -
is not currently being developed.

Tin-bearing mineralization is associated with special-
ty granites in northern British Columbia in the Cassiar
district and in some areas in the south of the province,
but litde information is available on the tantalum poten-
tial of these rocks. No tantalum pegmatites are known in
British Columbia.

ECONOMICS

The majority of the world’s niobium is produced
from carbonatites and residual weathered zones overly-
ing carbonatite complexes. Approximately 85 per cent of -
total world production comes from Brazil, where
pyrochlore has been concentrated by residual weathering
to grades in the order of 3 per cent Nb20s. In Canada,
niobium is being mined by Niobec Inc. at St. Honoré, near
Chicoutimi, Quebec, where grades are 0.5 10 0.67 per cent
Nb20s. Minor amounts are recovered as byproducts from
placer tin placer mining in Nigeria. In 1988 and 1989
niobium concentrate {containing approximately 60 per
cent Nbz2Os in pyrochlore or columbite) sold for $2.25 to
2.65US per pound, which was considerably down from
the mid-1980s price of around $4.00US per pound.

Information Circular 1990-19
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Tantalum is principally recovered as a coproduct of
mining, tin lodes, tin placers and beryllium-tin-niobium
pegmatites (Griffith and Sheridan, 1970}. The principal
tantalum-producing countries are Zaire, Nigeria, Brazil,

French Guiana, Mozambique, Thailand, Australia,
Malaysia, South Africa and Canada. In 1989 tantalite sold
for about $39US per pound of contained tantalium pen- -
toxide.

Pyrochlore crystals from the Blue River carbonatite, British Columbia.

Geological Survey Branch
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POTENTIAL TARGETS

IN BRITISH COLUMBIA

"High-tech™ elements are commonly hosted by, or
associated with the rock types identical in the accompany-
ing table. In British Columbia, a number of carbonatite-
syenite complexes and volatile-rich or “specialty" granites
have been discovered and others may be recognized in
the future. These rocks are good exploration targets for
a number of the “high-tech” elements and will be
described in more detail in the following sections. Car-
bonatc-hosted lead-zinc and volcanogenic massive sul-
phide deposits are present in British Columbia; some are
known to have anomalous concentrations of gallium and
germanium and therefore should always be analyzed for
those two elements,

Peralkaline pranite-syenite complexes are important
in that they may host significant quantities of a number
of "high-tech™ metals. Copper-rich breccia pipes are im-
portant potential gallium and germanium hosts. Neither
of these environments have been recognized in British
Columbia; however, brief descriptions are included in this
report as no & priord reason exists for their absence.
Bauxite deposits do not occur in British Columbia; the
conditions for their formation (deep tropical weathering)
never existed in this part of the world. Other deposit types
mentioned are less important and, while they should not
be overlooked by the prospector or geologist, will not be
dealt with in any detail here,

CARBONATITE - SYENITE SYSTEMS

Carbonatite/syenite complexes are mined for lan-
thanides, yttrinm and niobium. They may also contain
significant concentrations of zirconium and can be

anomalous in tantalum, In Africa, Brazil and the US.S.R.
they are also mined for associated copper, phosphate
(apatite), iron and vermiculite. Nepheline syenite is quar-
ried in Ontario for use in the glass industry (Currie, 1976).
In the Jordan River area of British Columbia, northwest
of Revelstoke, molybdenum associated with a nepheline
syenite gneiss complex was extensively explored in the
late 1960s (Fyles, 1970).

DESCRIPTION

Carbonatites are igneous rocks composed of more
than 50 per cent primary carbonate minerals,
predominantly calcite or dolomite. Common accessory
minerals include olivine, pyroxene (often sodic), am-
phibole (also, often sodic), phlogopite, apatite, mag-
netite, ilmenite, zircon columbite and pyrochlore. Other
minerals such as feldspars, fluorite and rare-earth car-
bonates may also be present. Carbonalites occur most
commonly as intrusive bodies; they may form as dikes,
sills, plugs, veins or segregations in other alkaline rocks.
Less common are extrusive carbonatite flows, tuffs or
agglomerates. Metasomatic rocks (fenites), which are

_generally enriched in sodium and ferriciron and depleted

in silica, are often developed marginal to intrusive car-
bonatites or carbonatite complexes.

Carbonatites can be associated with nephelinite or
nephelinite /nepheline syenite complexes (eg the Ice
River complex near Field, B.C.; Currie; 1975, 1976), with
nepheline or sodalite syenites only (e.g. Paradise Lake
carbonatite, near Blue River, B.C;; Pell, 1987}, or with
weakly alkaline syenites (e.g. Lonnic complex, near Man-

ROCK TYPE/DEPOSIT TYPE

Carbonatite-syenile complexes

Volatile-rich granite systems

*Peralkaline granite-syenite systems
Carbonate-hosted lead-zine deposils

Zinc-rich volcanogenic massive sulphide deposits

*Sediment-hosted, copper-rich breccia pipes and oxidized equivalents

*Bauxite deposits

Coals

Iron oxide deposits

Sedimentary phosphorites

* Not known to occur in British Columbia

ASSOCIATED ELEMENTS

Nb, Y, REE, Zr, (Ta)
Be, Ta, Y, Ree, Nb
Be, Nb, Ta, Y, Ree, Zr, Ga

Ga, Ge
Ga

Ga, Ge
Ga
Ge
Ge
Y
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son Creek, B.C.; Currie, 1976; Pell, 1987). The
nephelinites associated with carbonatite complexes con-
tain varying amounts of pyroxene (generally sodic or
titanium-bearing) and nepheline. Nepheline and sodalite
syenites generally contain potassium feldspar, nepheline
and plagioclase feldspar with or without sodalite, with
biotite or pyroxene as the common mafic phase. Weakly
alkaline syenites do not contain feldspathoids. In all cases,
the associated rocks are devoid of quartz as with the
carbonatites.

In the field, carbonatites resemble marbles or other
carbonate rocks, but in British Columbia maost can be
recognized by their unique orangish brown to dark red-
dish brown weathering colour, unusual mineral as-
semblage (apatite, olivine, pyroxene, magnetite, zircon,
efc.) and anomalons radioactivity {the scintillometer is a
useful prospecting tool). Other distinctive minerals such
as purple fluorite may also be associated with carbonatite
complexes. The most common associated igneous rock
types are quartz-free syenites and nepheline or sodalite
syenites which are usvally white to greyish weathering.
When present, nepheline can be identified in hand
specimen by its slightly greyish colour and greasy lustre,
while sodalite can be easily recognized by its distinctive
ultramarine blue colour.

The fenites, or metasomatic alteration zones as-
sociated with intrusive carbonatite complexes, vary from
being almost non-existent to forming halos extending
several hundreds of metres into the hostrocks. Their
nature is also highly variable, dependant on the original
lithology and the composition of the fluids associated with
the alkaline rocks. In general, calesilicate and biotite-rich
hostrocks are altered to sodic pyroxene and amphibole-
rich rocks; quartzo-feldspathic protoliths {granites or
quartz and feldspar-rich sedimentary rocks) are altered
to rocks of syenitic or monzonilic composition; and car-
bonate hostrocks are altered to iron and magnesium-rich
carbonates that may contain fluorite and rare-earth
minerals.

Geochemically, carbonatites and related alkaline
rocks are undersaturated with respect to silica and may
contain high concentrations of elements such as stron-
tium (generally 1000 ppm), barium, niobium and rare
earths. Mineralization generally occurs in primary mag-
matic deposits; commonly, rare metal enriched phases,
crystallized directly from the melt, occur as accessory or,
less commonly, rock forming minerals.

DISTRIBUTION

In British Columbia, carbonatites, syenite gneisses
and related alkaline rocks are present in a broad zone
which follows the Rocky Mountain Trench. They occor in
three discrete areas (Figure 2): along the western edge of
the Foreland Belt, east of the Rocky Mountain Trench
and immediately east of the Trench in the Cassiar Moun-

tains (northeastern Omineca Belt); along the eastern
edge of the Omineca Belt; and within the Omineca Belt
in the vicinity of the Frenchman Cap dome, a core gneiss
complex.

Carbonatites and related rocks in the Forcland and
northeastern Omineca belts are generally present in
large, multiphase intrusive and extrusive complexes with
extensive metasomatic or contact metamorphic altera-
tion halos overprinting Middle Cambrian to Middle
Devonian miogeoclinal hostrocks. Carbonatites along the
gastern margin of the Omineca Belt are found westward
from the Rocky Mountain Trench for 50 kilometres or
more. All the intrusions within this belt are hosted by late
Precambrian {Upper Proterozoic) 1o early Cambrian
metasedimentary rocks. They form foliated sill-like
bodies and are associated with only minor amouats of
fenitization. Along the margins of the Frenchman Cap
gneiss dome, intrusive and extrusive carbonatites and
syenite gneiss bodies are conformable in a mixed parag-
neiss succession of probable late Proterozoic to
Eocambrian age (Pell and Hoy, 1989; Pell, in prepara-
tion).

Alkaline igneous rocks intruding Paleozoic strata in
the Foreland and northeastern Omineca belts are of
Devono-Mississippian and possibly Silurian ages. Car-
bonatites and syenites hosted by Precambrian rocks in the
eastern Omineca Belt are predominantly Devono-Missis-
sippian. All have been deformed and metamorphosed to
some degree; those in the Foreland and northeastern
Omineca belts were subjected to sub-greenschist to
greenschist facies metamorphism, while those elsewhere
in the Omineca belt attained upper amphibolite facies
(Pell and Hoy, 1989; Pell, 1987, and in preparation),

Carbonatites with the best economic potential for
"high-tech" elements appear to be those of mid-Paleozoic
age hosted by Paleozoic sediments that are found in the
Rocky Mountains and eastern Cassiar Mountains, how-
ever, carbonatites found elsewhere should not be over-
looked.

VOLATILE-RICH GRANITES

In many parts of the world, "specialty” or volatile-en-
riched granitoids of ‘topaz rhyolite’ affinity are metal-
logenically linked to deposits of a variety of high-tech
metallic and non-metallic minerals such as beryllium,
yitrium, rare-earths, niobium and to deposits of tin,
tungsten, molybdenum and possibly gold. Important
deposit types include: Climax-type molybdenum-
tungsten porphyries; silver-lead-zinc manto deposits,
such as Santa Eulalia, Mexico and Midway, British
Columbia; tin skarn deposits; replacement fluorite
deposits, for example Las Coevas, Mexico or beryllium
deposits such as Spor Mountain, Utah.
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DESCRIPTION

Volatile-enriched or "specialty’ granites may be of
two types. The first are generally not true graniles, in the
strictest petrographic sense, but are commonly alaskites
(alkali feldspar granites). They have a low colour index
and contain few mafic minerals; biotite is the most com-
mon and alkaline clinopyroxene {(acgirine) or alkakine
amphibole (riebekite or arfvedsonite) may also be
present. Accessory minerals may include titanite
(sphcne), magnetite, apatite, zircon, allanite, fluorite,
melanite garnet and monazite. Miarolitic cavities lined
with quartz, feldspar, biotite, fluorite and alkaline am-
phiboles are commonly developed. Quartz syenites are
also often present in zoned intrusions with the alaskites,
Associated mineralization generally consists of one or
more of molybdenum, tungsten, tin, floorine, uranium,
thorium, niobinm, tantalum, vitriom or rare-earth ele-
ments in vein, greissen, skarn, porphyry or pegmatitic
deposits {Anderson, 1988).

Figure 3. Distribution of specialty granites in western
North America.

Two-mica granites, or more accurately, quartz mon-
zonites may also be enriched in volatile elements. These
rocks commonly have low colour indexes and contain
plagioclase, potassic feldspar, quartz, muscovite, biotite
and accessory tourmaline, fluorite, ilmenite, monazite
and topaz. Miarolitic cavities containing quartz, feldspar
and tourmaline are commonly developed. As is the case
with the previous example, quartz syenites are common
plutonic associates. Mineralization related to these
granitic rocks may coasist of tin, tungsten, copper, beryl-
lium, zinc and, to a lesser extent, molybdenum in skarn,
greissen or vein deposits (Anderson, 1988; Swansonef af.,
1988).

In both cases, the granitic rocks are characterized by
high silica contents (S102 >70 wt%), K20 > Naz0, rela-
tively low TiO2 and high concentrations of associated
volatile-enriched elements such as fluorine. In general,
they are peraluminous to peralkaline in composition, As
well, 875r 551 isotopic ratios are commonly greater than
0.708, although the alaskites may have strontium ratios as
low as 0.703. In western North America, most volatile-en-
riched granitoids are late Cretaceous to early Tertiary in
age {Anderson, 1988; Barton, 1987).

The volatile-enriched granite environment can be
most easily recognized by its geochemical signature or by
the recognition of petrologic features such as miaroli
cavities ar accessory minerals such as fluorite. Regional
geochemical surveys are a good prospecting tool; granitic
bodies with associated fluorine, tin, tungsten, uranium
and molybdenum anomalies are potential hosts for
deposits of “high-tech” metals, particularly rare earths,
yttrium, beryllium, niobium and tantalum. As previously
mentioned, the deposits can occur in many forms, such
as skarns, greissens, veins and pegmatites. In many cases,
the mineralization is not obvious; some tin-fluorite skarns
known as wrigglites (Kwak, 1987) look more like banded
metasediments than conventional skarns. In exploring for
these deposits any slightly unusual or altered rock should
be carefully examined and, if in doubt, analyzed.

DISTRIBUTION

A well-defined belt of topaz rhyolites and specialty
granites exists north and south of British Columbia within
the Cordillera (Figure 3), with numerous examples in the
western United States and Mexico {Barton, 1987; Burt et
al., 1981, 1982; Christiansen ef ai., 1986; Ruiz ef al., 1985)
and in Alaska and the Yukon (Anderson, 1986; Ballan-
tyne ef al., 1978, 1982, 1983; Mitchell and Garson, 1981;
Sinclair, 1986; Taylor, 1979). With the exception of the
Surprise Lake batholith near Atlin, and the Parallel
Creek batholith between Cassiar and Teslin Lake (Bal-
lantyne and Ellwood, 1984), no examples have been
documented in Britisk Columbia. However, there are a
number of indirect indicators - namely fluorine and
uranium anomalies in stream waters and silts, in some
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Figure 4. Map of the Canadian Cordillera showing Mesozoic ¥'St/*Sr initial ratios.
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7 BLUE BIRD-
SLOCAN DISTRICT

Figure 5. Location of lead-zinc deposits in B.C.

cases with coincident tin, tungsten and molybdenum
anpmalies, that point to the possible presence of these
metallogenically important rocks in British Columbia.
Isotopic evidence (Armstrong, 1985) indicates that
volatile-enriched granites could possibly exist anywhere
in the Cordillera where initial ~'Sr/~Sr are greater than
0.704, that is argas underlain by Precambrian basement
or tectonically reworked Precambrian basement or
Proterozoic continent-derived clastic sedimentary rocks
{Figure 4).

LEAD-ZINC-COPPER DEPOSITS

Lead-zinc-copper accumulations occur in many
geological environments, forming carbonate-hosted

(Mississippi Valley type) deposits, volcanogenic massive
sulphide deposits {Kurcko type, Beshi type, etc.),
sedimentary exhalative deposits (Sullivan type), skarns,
mantos and veins, Trace metals, in particular gallinm and
germanium, can be concentrated in these deposits, com-
monly within the sphalerite lattice or as discrete mineral
grains (e.g. germanite) forming inclusions within
sphalerite or along sphalerite grain boundaries, however,
concentrations vary greatly from deposit to deposit. Car-
bonate-hosted deposits, as a class, have the best potential
for containing anomalous germanium conceatrations.
Zinc concentrates from these deposits may contain as
much as 6000 ppm germanium. Individual carbonate-
hosted or sedimentary exhalative deposits can be ex-
tremely anomalous with respect to gallium (in excess of
600 ppm Ga in sphalerite concentrates), but volcanogenic
massive sulphide deposits, on average, have higher gal-
lium contents (Leighton et 4/., 1989).

It is beyond the scope of this review to deal in detail
with all lead-zinc deposits. Because of the wide range of
geologic environments in which they form, they are found
in @ variety of localities and associated with rocks of
varying ages. Studies to date (Leighton ef @i., 1989) indi-
cate that, in British Columbsia, carbonate-hosted deposits
contain the greatest concentrations of gallium and ger-
manium. These trace metal enriched deposits, for ex-
ample the Cay prospect in the Robb Lake belt, are
commonly characterized by the presence of distinctive
reddish orange sphalerite, an abundance of pyrobitumen
and silicification. Any lead-zinc-copper prospect should
be checked for the presence of trace metals; elevated
concentrations of elements such as gallium and ger-
manium could potentially raise a marginal prospect to
gconomic status.
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Vein-type tungsten deposits of China and adjoining regions’
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ABSTRACT

Liu. Y. and Ma. D.. 1993. Yein-type tungsien deposits of China and adjoining regions. In: S.J. Haynes { Ediwor ). Vein-wype

Ore Deposits. Ore Geol. Rev., B: 233-246.

Taking the South China Tungsten Province as representative, this paper deals systematically with the geological seiting.
geometry, paragenesis, wallrock alteration. and peochemical characteristics of Asian vein-tvpe tungsten deposits on the
basis of data acquired since the |970%s. The repional metallogenic conditions and the genesis of 1he deposats are discussed.
The large-scale distribution of vein-Lype tungsten deposits sn Asia is inferred to be conwrolled by tungsten-enriched for-
mations. multi-period and multi-stage graniuc acuivity, and favourable 1ectonic environment. The deposits are not only
controlled by magmatic differentiation. but also by the overall evolution of the continental crusi.

Introduction

Asia is the world's dominant tungsten pro-
ducing area. accounting for more than half of
all tungsten reserves. South China is cele-
brated for its woiframite-quartz vein systems
related to granitic intrusion, an important type
of tungsten deposit in most other producing
countries of Asia. However, tungsten vein de-
posits in South China exhibit a far moere con-
centrated distribution than in the other re-
gions, and include a greater proportion of large
deposits. The present paper, however, consid-
ers the deposits to be representative, and dis-
cusses their common characteristics and

metajlogenesis.

*Due to different systems of transliteraning Chinese imo
English. the spellings of proper names of people. gco-
graphic locations and stratigraphic units in this paper may
be different from that used other papers: in particular, Xu
K.Q. is the same person as the Hu K.Q. or Hsu K.Q. in
other publications, [Editor’s note].

General distribution of tungsten deposits in
Asia

Tungsten deposits in Asia are mostly distrib-
uted in two continent-scale belts, mamely the
“Europe-Asia parallel belt” and the West Pa-
cific “‘girdie™. There is also minor tungsten
mineralization in inner China and in the In-
dian subcontinent (Fig. 1).

The Europe-Asia parallel belt traverses Eu-
rasia. lving mainly between 40° and 50°N and
with an E-W strike. In Asia, it extends from
Turkey through central Asia. Altai and Sayan
ranges, Tienshan range, Mongolia, Transbai-
kal area, Yinshan range, and ends in Daxing'-
anling of China.

The West Pacific girdle 1s the most impor-
tant tungsten belt in the world. [t has more than
haif of the world’s reserves and now accounts
for close to one-half of the world’s production,
much of which is derived from wolframite-
quartz vein deposits. The belt stretches from
the Russian Far East, through northeastern
China. the Korean peninsula, Japan, South

0169-1368/93/$6.00 © 1993 Elsevier Science Publishers B.V. All rights reserved.
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TABLE 4

Relation of the vertical mineralized span to shape and size of the vein-lype tungsien deposits of South China

Type Size of deposit Shape of deposit (ratios)

mineralized rich-ore span quantity of veins depth: width: depth:

span {m) [m) length length widih
Outer contact 400800 300-700 10-100 0.3 .21 29
zZone (1100) ( LOOD) {30-150 (0.65) (0.2} (3.1}
Contacy zone A00-600 300-450 divided between outer and inner contact zones

(900) {800

Inner contact 250-300 H-200 100-300 .21 1.9 0.2
one (800} (600} {300~ 1000} {0.26) (L9 (014

paragenesis of vein-type tungsten deposits. The
association of tungsten and tin is a typical case.
In the vein-type tungsten deposits of the Rus-
sian Far East, southwestern China and South-
east Asia, cassiterite 15 an economically impor-

tant associated mineral, whereas it is usvally
secondary and no industrial value in other
areas of Asia. Mo, Sb and rare metais display
similar variations. Scheelite distribution is in-
fluenced by wall-rock lithology. In most cases,
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APPENDIX E
) Element Maps

Sample Locations Map 1 Rubidium Rb INAA Map 18 Molybdenum Mo AAS Map 35
Bedrock Geology/Mineral Occurrences Map 2 Samarium Sm INAA Map 19 Nickel Ni AAS Map 36
Scandium Sc INAA Map 20 Silver Ag AAS Map 37
Gold Au INAA Map 3 Sodium Na INAA Map 21 Tin Sn AAS Map 38
Aniimony Sb INAA Map 4 Tantalum Ta INAA Map 22 Tungsten w COLOR Map 39
Arsenic As INAA Map 5 Terbium Tb INAA Map 23 Uranium U NADNC Map 40
Barium Ba INAA Map 6 Thorium Th INAA Map 24 Zinc Zn AAS Map 41

Bromire Br INAA Map 7 Tungsten w INAA Map 25
Cerium Ce INAA Map 8§ Uranium u INAA Map 26 Uranium (waters) UW LIF Map 42
Cegium Cs INAA Map 9 Ytterbium Yb INAA Map 27 Fluoride (watets) FW ION Map 43
Chromium Ct INAA Map 10 Zirconium Zr INAA Map 28 pH (watets) pH GCE Map 44

. Cobalt Co INAA Map 11

'; Hafnium Hf INAA Map 12 Cobalt Co AAS Map 29 Base Metal Anomaly Map Map 45
H fron Fe INAA Map 13 Copper Cu AAS Map 30 Precions Metal Anomaly Map Map 46

Lanthanum La INAA Map 14 Iron Fe AAS Map 31
i Lutetium Lu INAA Map 15 Lead Fb AAS Map 32 Sample Location Clear Overlay in pocket
) Molybdenum Mo INAA Map 16 Manganese Mn AAS Map 33 Bedrock Geology Ovetlay in pocket
' Nickel Ni INAA Map 17 Mercury Hg AAS-F Map 34 Mineral Tenure Overlay in pocket

Notes ...

e Concentration ranges listed on maps have been calculated using the raw 104N data set and are based on the 50™, 70%, 90™ and 95" percentiles for all elements except pH. Concentration
ranges for ph are based on the 5%, 15®, 85" and 95 percentiles.

» Only analytical resuits for the first sample of a field duplicate pair (REP = 10) are included on the maps. Results for the second sample (REP = 20) are ignored for all elements except
goid. The gold map (Map 3) reports the field duplicate sample (REP = 10 or 20) or analytical duplicate sample (Au or Au2) returning the highest gold concentration,

» Sample site locations (UTM East, UTM North) are presented on the map as e.
e Refer to open file text for additional information on the interpretation of gold data, drainage basins and details on anomaly map methodology.

British Columbia Regional Gascluemical Survey BC RGS 51/ NTS 104N - Ailin.... Appendix E
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APPENDIX A

Field Observations and Analytical Data

Notes:
e AAS data determined at levels below detection limit are listed as ¥ the reported detection limit.

e Analytical duplicate data for gold is listed as Au2.
e Missing data is listed as blank.

Britith Columbia Regional Geochemical Survey BC RGS 51/NTS 104N - Atlin ... AppendicA  Page I
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RUN DATE: 06707795 MINFILE / pc PAGE :
RUN TIME: 13:41:46 MASTER REPORT REPORT: RGENG1OD
GEOLOGICAL SURVEY BRAWCH - MINERAL RESOURCES DIVISION
MINISTRY OF ENERGY, MINES AND PETROLEUM RESOQURCES

MINFILE NUMBER: 104N 026 NATIONAL MINERAL INVERTORY: 104N11 Aul2
NAME({S}: HORSE CREEK
STATUS: Past Producer Open Pit MIMING DIVISION: Atlin
NTS MAP: 104N11E UTM ZONE: D8
LATITUDE: 59 &3 42 HORTHING: 8622395
LONGITUDE: 133 09 12 EASTING: &03841

ELEVATION: 1300 Metres
LOCATION ACCURACY: Within 1 KM

COMMODITIES: Gald

MINERALS
SIGMIFICANT: Gold
COMMENTS: Placer.

MINERALIZATION AGE: Unknown
[SOTOPIC AGE: DATING METHOD: Unknown MATERIAL DATED:

DEPOSIT
CHARACTER: Unconsolidated
CLASSIFICATION: Placer

HOST ROCK

DOMINANT HOST ROCK: Sedimentary

STRATIGRAPHIC AGE GROUP FORMAT ION IGNEQUS /METAMORPHIC/OTHER
Glacial/Fluvial Gravels

Fleistocene
LITHOLOGY: Gravel
HOST ROCK COMMENTS: Placer accurrence located within the Surprise Lake Batholith.

GEOLOGICAL SETTINMG
TECTONIC BELT: intermontane PHYSIOGRAPHIC AREA: Teslin Plateau

TERRANE: Cache Creek

CAPSULE GEOLOGY
Horse Creek is only about 5 kilometres long and flows west inta

the north end of Surprise Lake. The creek is about 35 kilometres
northeast of Atlin. The creek received retatively minor prospecting
from 1909 to 191&.

The creek s located well within the Late Cretacecus Surprise
Lake Batholith which covers about 1100 square kilometres northeast of
Atlin. The batholith is composed primarily of a leucoccratic granite
With abundant microcline and orthoclase with subordinate guartz. It
may or may not contajn plagioclase and mafic minerals, most commenly
biotite, This body has intruded inte Upper Paleozoic volcanic and
sedimentary rocks of the Cache Creek Graup.

The creek only received cursory prospecting and development work
between 1909 and 1920 and around 373 grams of gold were recovered from
the creek between 1916 and 1918 (Bulletin 28).

BIBLIDGRAPHY
GSC MEM 307
GSC P 74-47
EMPR AR 1909-532; 1910-54; 1914-78; 1915-62; 1916-45; 1917-7%
EMPR BULL 28, p. 17
EMPR MISC PUB (Stratigraphy of the Placers in Atlin, Placer Mining
Camp, P.J. & W.M. Proudlock, 197&)
EMPR PF (Black, J.M., (1933): Atlin Placer Camp, Unpublished Report,
116 pages)
EMPR P 1984-2
DATE CODED: BSO724 CODED BY: G5B FIELD CHECK: N
DATE REVISED: 881128 REVISED BY: MHG FIELD CHECK: N

MINFILE NUMBER: 104N__ 026



RUN DATE: 0&6/07/95
RUN TIME: 13:41:46

192
RGENO1OQ

PAGE:

MINFILE f pc
REPORT :

MASTER REPORT
GECLOGICAL SURVEY BRANCH - MINERAL RESOURCES DIVISION
MINISTRY OF ENERGY, MINES AND PETROLEUM RESOURCES

MINFILE WUMBER:
NAME(S3:

STATUS:

NTS MAF:

LATITUDE:
LONGITUDE:
ELEVATION:
LOCATION ACCURACY:
COMMENTS:

COMMODITIES:

MINERALS
SIGNIFICANT:
ALTERATION:
ALTERATION TYPE:
MINERALIZATION AGE:
ISQTOPIC AGE:

DEPOSIT
CHARACTER:
CLASSIFICATION:

HOST ROCK
DOMINANT HOST ROCK:

STRATIGRAPHIC AGE

Upper Cretaceous
[SQTOPIC AGE:
ODATING METHOG:
MATERIAL DATED:
LiTHOLOGY :
HOST ROCK COMMENTS:
GEOLOGICAL SETTING

TECTONIC BELT:
TERRANE:

CAPSULE GEOLOGY

E1ELIOGRAPHY

NATIONAL MINERAL INVENTORY:

1046 128

QUARTZ CREEK, D & D

MINING DIVISIUN: Atlin
UTHM ZONE: 08
MORTHING: 6611930

EASTING: 604450

Showing

104NT1E

59 38 04

133 08 52

1430 Metres

Within S00M

Location from Assessment Report 7448.

2inc Tungsten Flucrite

Copper Lead

Galena Walframite Fluorite

Manganite

Chalcopyrite Sphalerite

Limonite
Oxidation
Unknown

DATING METHOD: Unknown MATERIAL DATED:

Disseminated
Industrial Min.

Plutenic

GROUP FORMATION

IGNEOUS /METAMORPHIC/OTHER
Surprise Lake Batholit

70.6 +/- 3.8 Ma
Fotassium/Argon
Biotite

Alaskite

Age date from Map 52 notes.

Intermontane PHYSIOGRAPHIC AREA: Teslin FPlateau

Plutonic Rocks

The Quartz Creek showing is located on steep bluffs on the north
side of the creek, near its headwaters. The creek flows westward into
Surprise Lake, approximately 35 kilometres northeast of Atlin.

The creek is located well Within the Late Cretaceosus Surprise
Lake Batholith which covers about 1100 square kilometres northeast of
Atlin. This alaskitic body has intruded into Upper Peleozoic volcanic
and sedimentary rocks of the Cache Creek Group. .

The area was prospected for uranium in 1979 and geolopists at
that time noted that the Quartz Creek bluffs are locally limonitie,
manganiferous, and in places exhibit a pale green alteration. Traces
of fluorite are present as well as minor amounts of chalcopyrite,
galena, sphalerite and wolfremite. No uranium is noted aleng this
part of Quartz Creek.

EMPR MAP 52 (With notes)
EMPR ASS RPT *7448

GSC MEM 307

G3C P T4-47

GSC MAP 1082A; 1418A
EMPR OF 1991-17; 1992-16

CODED BY: SED FIELD CHECK: N

DATE CODED: 8E1201

DATE REVISED: 881201 REVISED BY: SED

MINFILE NUMBER:

FIELD CHECK: N

104N 128



RUN DATE: DA/07/95 MINFILE / pc PAGE : 193
RUN TIME: 13:41:46 MASTER REPORT REPORT: RGENQ100
GEOLOGICAL SURVEY BRANCH - MINERAL RESOURCES DIVISION
MINISTRY OF ENERGY, MINES AND PETROLEUM RESODURCES

MINFILE NUMBER: 104N 129 NATIONAL MINERAL INVENTORY:

NAME{S): B & 8

STATUS: Showing MINING DIVESION: Atlin
NTS MAP: 1D4H11E UTM ZONE: 08
LATITUDE: 59 40 05 KORTHING: 5615750
LONGITUDE: 133 07 16 EASTING: 605850
ELEVATION: 1500 Metres
LOCATION ACCURACY: Within 1 KM
COMMENTS: Location from Assessment Report 7353.

COMMODITIES: Lead

MINERALS
SIGNIFICANT: Galena Pyrite
ALTERATION: Limonite Manganite
ALTERATION TYPE: Oxidation

MINERALIZATION AGE: Unknown
ISOTOPIC AGE: DATING METHOD: Unknown MATERIAL DATED:

DEPOSIT
CHARACTER: Disseminated
CLASSIFICATION: Unknown

HOST ROCK
DOMINANT HOST ROCK: Plutonic

STRATIGRAPHIC AGE GROUP FORMATION 1GNEQUS/METAMORPHIC/OTHER
Upper Cretaceous surprise Leke Bathaolith
ISOTOPIC AGE: 70.6 +/- 3,8 Ma
DATING METHOD: Patassium/Argon
MATERIAL DATED: Biotite

LITHOLOGY: Alaskite
HOST ROCK COMMENTS: Age date from Map 52 notes.

GEOLOGICAL SETTING
TECTONIC BELT: Intermontane PHYSIOGRAPHIC AREA: Teslin Plateau

TERRANE: Plutonic Rocks

CAPSULE GEOLOLY
The BE & B showing is located on the north side of Horse (formerly

Moose) Creek, near its headwsters. The creek flows westward into
surprise Lake, 35 kilometres northeast of Atlin.

The ereek is located well within the Late Cretacecus Surprise
Lake Batholith which covers about 1100 square kilometres mortheast of
Atlin., This alaskitic bedy has intruded inte Upper Paleczoic volcanic
and sedimentary rocks of the Cache Creek Group.

The area was prospected for uranium in 1979 and at thst time
geologists noted northeast trending shear zones. Locally, the rocks
are limonitic and manganiferous. Traces of pyrite and galena have
been noted. Uranium was identified only as small amounts in seils
near the creek.

B1BLIDGRAPHY
EMPR MAP 52 (With notes)
EMPR ASS RPT *7353
GSC MEM 307
GSC P 74-47
GSC MAP 1082A; 141BA

DATE CODED: 881201 CODED BY: SED FIELD CHECK: M
DATE REVISED: REVISED BY: FIELD CHECK:

MINFILE NUMBER: 104N _129



RUN DATE: 0&/07/95
RUR TIME: 13:41:46

PAGE :

MINFILE / pc
REPORT :

MASTER REPORY
GEOLOGICAL SURVEY BRANCH - MINERAL RESOURCES DIVISION
MIMISTRY OF ENERGY, HINES AND PETROLEUM RESOURCES

194
RGEND1O0D

MINFILE NUMBER:
NAME({S):

STATUS:

HTS MAP:

LATITUDE:
LONGITUDE :
ELEVATION:
LOCATION ACCURACY:
COMMENTS:

COMMODITIES:

MINERALS
SIGNIFICANT:
ASSOCIATED:
MINERALIZATION AGE:
ISOTOPIC AGE:

DEPOSIT
CHARACTER:
CLASSIFICATION:

ROST ROCK
OOMIMANT HOST ROCK:

STRATIGRAPHIC AGE

1048 130 NATIONAL MINERAL INVENTORY:

GRANITE CREEK

MINING DIVISION: Atlin
UTM ZONE: 08
NORTHING: 6622650

EASTING: 405000

Showing
104N11E
59 43 49
133 07 57
1600 Metres
Within 1 KM
Location from Assessment Repart 7350,

Tungsten Lead

Wolframite Galena
Quartz
Unknown

DATING METHOD: Unknown MATERIAL DATED:

Disseminated Vein

Unknown

Plutonic

GROUP FORMATION

Upper Cretaceous
ISOTOPIC AGE:
DATING METHOD:
MATERIAL PBATED:
LITHOLOGY :
HOST ROCK COMMENTS:
GEOLOGICAL SETTING

TECTONIC BELT:
TERRANE :

CAPSULE GEOLOGY

BIBL10GRAPHY

DATE CODED:
DATE REVISED:

70.6 +/- 3.8 Ma
Potassiun/Argon
Biotite

Alaskite

Age date from Map 52 notes.

Intermontane PHYSIOGRAPHIC AREA: Teslin Plateau

Plutaonic Rocks

The Granite (formerly Horse) Creek showing is located south of
the creek near the headwaters. The creek flows westward into the
ngrthfrn end of Surprise Laske, approximately 35 kilometres northeast
of Atlin.

The creek is located well within the Late Cretaceous Surprise
Lake Batholith which covers about 1100 square kilometres northeast of
Atlin. This alaskitic body has intruded into Upper Paleozoic volcanic
and sedimentary rocks of the Cache Creek Group.

This area was prospected for uranium n 1978 and geologists at
that time noted traces of wolframite and some minor quartz veining
within the creek bed. Minor amounts of galena were also present in
outcrops south of the creek. No uranium was noted along this part
of Granite Creek.

EMPR MAP 52 (With notes)
EMPR ASS RPY *7350

GSC MEM 307

GSC P T4-47

GSC MAP 1082A

EMPR OF 19%1-17

8B1201 CODED BY: SED

REVISED BY:

IGNEQUIS /METAMORPHEC /OTHER
Surprise Lake Batholit]

FIELD CRECK: N
FIELDr CHECK:

MINFILE NUMBER: 104N 130
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Ta 1 0.5 *0.05 *0.05 0.5 0.5 o1
T 0.5 0.5 0.1 0.1 0.5 0.5 01
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Blements are all T 05 |02 i 01 0.1 IR
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Hg-C¥
ard-an
Code1G $400 $400 $600 $600 5400 5400 5400 $4.00 $4.00 $600 $600 $600 $6.00 $6.00
o Notes
k Code 1EPI -
The “Au+14" group of elements provides 2 high guality, low cost package for epithermal gold exploration [by INAA {Au, As,

Sb, Ba, Hg and W), aqua regia ICP (base metals and sulphur) and optional cold vapour FIMS {Hg)]. A sample of -30q is used
for Au analysis. An enhanced package (Code 1EP| enhanced) with better detection limits for Au (2 ppb) and

As (0.5 ppm) is available for an additional $2.00 per sample. (3Sg required). Sulphur (+} from barite will not be reported.

If total § is required, see Code 4F-S. See Code 1E for notes on base metals.

i PAGE 10 Canadian Pricelist  Tel: (905) 648 9611 or 1 (888) ACTLABS
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Trace Element Geochemistry

PACE 11

Code 1EPI-MS - The “Au+23" group of elements is similar to Code 1EPI but includes a suite of elements by ICP-MS to provide virtually all
elements used for epithermal gold exploration. This package also provides the ratio of total sedium to agua regia soluble sodium,
which will provide a hydrothermal alteration index. The multielement acig attack wili only dissolve the soluble forms aof barium, while
INAA will provide the total barium concentration. The total Ba to soluble Ba ratio will be a direct indicator of barite concentration.
Code TEPI-MS Enhanced is available which offers Au-2ppb, As-0.5ppm, Sb-0.1ppm for an additicnal 32.00 per sample
(35 g required). See Code 1E for notes on base metals.

Code 1D - The sample is encapsulated, iradiated and measured in a multielernent mode by INAA for Aus 34 elements. These elements
which are detemnined non-destructively. The total metals help the geologist determine rock types, alteration and pathfinder
elements. The 30g aliquot provides a representative sample size for gald analysis (0.5 to 30g required).

Code 1D enhanced - This INAA package & similar to Code 10 but has enhanced detection limits, This package has become very popuiar
for rock, soil, lake sediment and stream sediment samgples (0.5 to 30g required).

Code 1E - This package determines a base metal suite and sulphide sulphur by an agua regia extraction with an ICP-GES finish,

If accuracy better than +/-10-15% is required for higher level samples we recommend assays (Code 8) far Cu, Zn and Ni over 10,000
ppm and certainly over 50,000 ppm.  Assays are also recommended for P >5000 ppm and Ag >100 ppm due to potential solubility
problems. values exceeding these fimits are estimates and are provided for informaticn only. (0.5g of sample required). Prices: for

first element 3 3.50, and each additional element $ 1.50

Code 1ET - This analytical package uses the same digestion as Code 1E. The same comments apply as in Code 1E for base metals. In
addition, a variety of other elements are obtained non-gquantitatively since chromite, barite, silicates, magnetite, sphene and some
other mineral phases are not soluble with this digestion. Zinc in gahnite or sphene will not be soluble in aqua regia and all Ni in
silicate phases may not be totally leachable. These semi-guantitative determinations indicated with (*) are useful in detecting
alteration patterns, (¢.5g of sample required).

CodelE2 - This is similar to Code 181, but offers an enhanced list of analytes. (0.5 g of sample is required).

Code 1F - This package uses a “near total” digestion employing HF, HCIO,, HNO: and HCl ta get as much of the sample into solution as
possible without fusing the sample, The resulting metals are determined by ICP-OES. Aluminum {*) may not be total. The Code 1F
now inctudes sulphur. The sulphur associated with barite will not be dissolved. Other phases which may not be totally digested
include zircon, monazite, sphene, gahnite, chromite, magnetite, barite, cassiterite, iimenite and rutile. The same comments apply as
in Code 1E for base metals. (0.259 of sample required).

Code ULTRATRACE-1 - This partial extraction is analyzed by ICP-MS to provide lower detection limits, Upjper limits are up
ta 20,000 times the detection limits. (0.5 g of sample is required).

Code ULYRATRACE-2 - This combines ULTRATRACE-1 with Code 1£2 to provide a few additional elements from the ICP-
OES as well as extend the upper limits of the ULTRATRACE-2 elements. (0.5 g of sampile is required).

Code TH “Au+48" - This package provides a trace element scan far virtually all types of ecanomic mineralization. It also provides useful
information on alteration, rock types, and pathfinder elements. The Code 1D enhanced (INAA) and Code 1F (4-acid digestion ICP
technique) provide 42 glements, The elements determined by INAA are Au, As, Ba, Br, Ce, Co, Cr, Cs, Eu, Fe, Hf, Hg, I, La, Lu, Na,
Nd, Rb, Sb, 5c, Se, 5m, Sn, Ta, Th, Th, U, W, ¥ and ¥b. The remaining elements are determined by the 4 acid ICP (Code TF above)
technique. Aluminum (*) may not be totally digested in oxidized material. $iO: is not analyzed due to volatilization (0.75-35g
required depending on sample size you wish to be analyzed for Au).

Code TH2 “Au+53" - This package is similar to Code TH but also uses ICP-MS on an acid digest solution to obtain additionaf elements.
Alurninum, Sn and T may not be total. If Au is important, a larger sample size {up to 35g) should be submitted.

Code ULTRATRACE-3 - This combines INAA, 4-acid digestion ICP and ICP-MS analysis to provide the most comprehensive
near total metal package available using an acid digestion. Note that this package is not suitable for chrondrite plets
as not all REE are quantitatively extracted from zircon, monazite, etc. (1.0 to 35 g of sample required).

Code 11 . This package uses a proptietary digestion followed by 1CP-MS anabysis of the digestate. [t is not influenced by high levels of Cu,
Ni and Au and is 2 marked improvement aver the old borohydride generation ICP methadology {1 g required).

Which digestion do I use?

1. Aqua regia digestion - This leach uses a combination of concentrated hydrochlaric and nitric acids to leach sulphides, some oxides
and some silicates. Mineral phases which are hardly (if at alt) attacked include barite, zircon, monazite, sphene, chromite, gahnite,
garnet, ilmenite, rutile and cassiterite, The balance of silicates and oxides are only slightly to moderately attacked. depending on the
degree of alteration. Generally, but not always, mast base metals and gold are usually dissolved if the sample is ground finely
enough.

2. “Total” digestion - This acid attack is the mest vigorous used in geachemistry. It will employ hydrachloric, nitric, perchlaric and
hydraffuoric acids. Even with this digestion, certain minerals {barite, gahnite, chromite and cassiterite} may not go into solution.
Crther minerals including zircon, sphene and magnetite may not be totally dissolved. Most other silicates will be dissolved, however
some elements will be erratically volatilized, including Sf, As, 5b, Cr and Au. Total digestions cannot ke used far accurate
determinations of REE, Ta, Nb, As, Sh, 5n, Hf, Cr, Au and 5i.

3. Fuslon technique - The mast aggressive fusion technique employs a lithium metaborate/tetraborate fusion. The resulting molten
bead is rapidly digested in 2 weak nitric acid solution. The fusion ensures that the entire sample is dissolved. It is onty with this
attack that major oxides including $iC: , REE and other high field strength elements are put into solution. High sulphide bearing
racks may require different treatment, but can still be adequately analyzed.

NOTE
Results from aqua regia ar total digestions may be lab dependent or lab operator dependent. Actlabs has automated this aspect of

digestion using a microprocessor designed hothox to accurately reproduce digestion conditions every time.

Canadian Pricefist Fax: (%05) 648 9613



Appendix 2

STATEMENT OF QUALIFICATIONS

1, John Peter Ross, do hereby certify that I:

L

am a qualified prospector with mailing address;

B1-2002 Centennial Street
Whitehorse, Yukon
Canada. Y1A3Z7

graduated from McGill University in 1970 with a B.Sc. General Science

have attended and finished completely the following courses;

1974 - BC & Yukon Chamber of Mines, Prospecting Course

1978 - United Keno Hill Mines Limited, Elsa, Yukon, Prospecting Course

1987 - Yukon Chamber of Mines, Advanced Prospecting Course

1991 - Exploration Geochemistry Workshop, GSC Canada

1994 - Diamond Exploration Short Course, Yukon Geoscience Forum

1954 - Yukon Chamber of Mines, Alteration and Petrology for Prospectors
1994 - Applications of Multi-Parameter Surveys (Whitehorse), Ron Shives, GSC
1994 - Drift Exploration in Glaciated and Mountainous Terrain, BCGS

1995 - Applications of Multi-Parameter Surveys, {Vancouver) Ron Shives, GSC
1995 - Diamond Theory and Exploration, Short Course # 20, GSC Canada

1996 - New Mineral Deposit Models of the Cordillera, MDRU

1997 - Geochemical Exploration in Tropical Environments, MDRU

1998 - Metallogeny of Volcanic Arcs, Cordilleran Roundup Short Course

1999 - Volcanic Massive Sulphide Deposits, Cordilleran Roundup Short Course
1999 - Pluton-Related (Thermal Aureole) Gold, Yukon Geoscience Forum

2000 - Sediment Hosted Gold Deposits, MDRU

2001 - Volcanic Processes, MDRU

did all the work and the writing of this report

have been on the Yukon Prospectors Assistance and Yukon Mining Incentive
Program 1986 - 2001

have been on the British Columbia Prospectors’ Assistance Program 1989 - 1990,
2001

have a 100% interest in the claims described in this report at the present time

Va4 200 2~
7y



Appendix 3

Silt/Pan Concentrate Sample Geochemistry - Assay Results



Sample ID

H51
HS2

H8%

HS510

HSN

H512

HS13

HE4

H315

H518

H§1?

HPAN1

HPAN2

HPANZ

HPANA

HPANG

HPANS

HPANG
HPAN13
HPAN14
HPAN1S
HPANTE
DMMAS-1B-1830
DMMAS-18-1911
DMMAS-18-1031

Au

>
=]

- B
E

. B
[ =

Rads fada o

02

210
569
583
600

Accopled Value-DIMMAS-188 54472

hdatntinhthnhd bbb hbbbbhdhdhhddhd

-
[ X

25
1970
1820
2090

Ba
pom

810
a0
B70
980
880
960
T30
T40
00
310
A1a
750
1100
660
660
190
T90
Bi0
660
710
810
(]
640
530
620
720
760
-3
590
350
360
410

Br

pom %

18.8

-1
-1
-1
-1
-1

-
A
-1
-1
4
A
4
-
-1
-1
A
A
-1
«1
-
A
-
A
4

R LAy - L AL

Activation Labaratories Lid. Work Order: 22962 Report: 22632

o

oW =~ th @ o

- - .
W RW A hm Wb W

gﬂ—lmNmﬂﬂIN-ﬂ@@

gﬂ
-

140
138
144

203224 A35+-150 25415 T+-2 5B+-15 191420

r

AL R RN

212
a8s
1.79
213
8.04
.19
.84

8.05+0,85

H Hg k

Mo

pen ppm ppbk ppm

52 -1 %
W a5
5 1 5
41 1 5
2 4 5
4 a1 &
7 o1 s
"W a1 5
80 1 5
M4 1 5
"M 4 5
27 1 5
24 1 5
B 1 5
B -1 &
/| 5
2 1 8
n a5
n A %
B\ A 5
19 1 5
24 1 5
B A 5
2 1 5
15 1 5
48 A 5
2 a1
w1 s
w o
2 1 &
3 1 5
a1 4
241

Paps Yol 2

174

D.74+-0.4B

Nl
ppm

142
28

-28

SRege8s

-24
147
-3
-27
18

=50
104
-1
=75
-T2

27
-1

£9
-0
=31

45
35

W+-10

S 8¢
ppm  ppm
0.3 16
04 Y
05 s
04 A2
04 54
DR 141
0a 71
0.8 6.2
0.1 71
04 19
e N2
02 62
0.7 9.1
02 4.4
03 15
02 68
D4 78
pa WS
241 7
14 03
09 74
11 28
06 66
1.1 64
01 106
0.1 55
06 72
04 48
04 66
N3 199
23 205
121 218
12+.3 205+34

B
a¥

bbbbbdbbdbbdboddbbbddldlbbdbobbracabbbdad

Sn

-0.02
00
001
£2.01
0.0
002
00
L0t
L0
001
HM
L0t
001
001
0.01
EiLiy)
EiLibl
.01
E1ked]
O
001
001
001
0.01
.01
001
0.0
.0t
4m
£.03
-0.m
.04

572
13
13
15

15+0.5

B4

kil
3.8
144
10.2
2.3
283
07
0.5
0.5

E9
24

B
15
42
1"
13
19
n

13

11

163
125
10
n
237
07

632
585
1180
186
640
505
i
125
124
13

19+-2 250+-50 122+-13 Za+3

S ST R 5]

SEY LD WAL

TN

€1
o

i



Activation Labaraiorias Lid. Work Order: 22962 Report: 22632

Sample D A Ag As Ba Br Ca Cao Cr Ca Fa W Hy Ir Mo Ma N Ry Sb Sc S Sn S Ta ™ U w 2n La Ce

ppb pom pom pom  ppm % pPM ppm ppm % ppm ppm ppb ppm % ppm epm  ppm fpm ppm % % ppm  ppm ppm ppm  ppm fpm  ppm
HS1 i S 49 81g 188 -1 ] |2 5 265 5 1 A& 4 244 48 4D 03 & -3 002 005 34 TR ME 55 13 206 327
HS2 31 & 47 910 WS - a1 4 EJb BT Y - B 24 30 149 04 28 4 001 008 M8 105 522 M0 122 M 46
HS3 2 45 42 B70 154 A & 458 & 268 50 1 5 -1 243 147 10 05 76 3 001 005 112 611 364 45 143 167 282
HS3 SAND 2 5 56 %80 238 A 7 502 4 23 41 1 5 4 22 X 153 DA 82 3 001 D05 179 T2E 467 78 136 200 326
HE4 2 & 46 890 43 -t 3 97 4 148 32 4 & A 26 25 159 04 54 -3 002 005 55 Ir2 X4 @ 11 133 166
H&5 2 5 75 960 113 2 18 50 4 164 4 1 4 A4 156 28 98 08 141 3 D02 005 1A 185 BT 4 170 £21 M
HE6 2 5 49 73 202 A 3 61 5 218 17 1 & - 244 30 148 03 T1 4 00t 005 149 §26 45 &7 150 235 383
HST 2 5 5 Mo n1 A & 4 23 1B 4 5 -t 168 30 13 08 87 3 DOV HO5 6 235 281 7T 121 188
HsE 2 & 47 700 195 1 4 4 5 24 B0 1 & 259 -0 %6 0.1 71 3 0m 005 B4 931 86 5 207 M3 406
H$E 76 22 810 23 - 4 3@ 3 374 204 -1 5 - 235 90 187 04 0 3 D01 D05 259 118 455 42 195 36 507
H510 2 5 112 g0 14 A 13 34 4 am 11 4 5 146 41 46 0B 112 4 001 008 25 36 332E 1 A28 972 197
H511 2 & 28 750 § - 4 W3 4 192 7 4 & A 228 22 116 02 €2 -3 H01 005 68 21 157 7 113 825 133
H512 2 5 121 1100 15 4 8 7 & 398 244 1 5 -1 181 27 163 07 81 4 001 005 65 435 N7 0§ 227 994 163
H313 2 & E2 850 37 A 4 65 13 299 B 4 5§ -1 21 -4 1y 02 84 2 001 005 92 318 28 7 141 15 190
H314 2 & 22 680 128 -1 4 157 4 251 B3 1 & - 202 147 121 03 75 3 001 005 112 508 35 16 136 170 280
H815 n 5 52 790 M6 3 ® 5 202 48 4 4 A1 2331 -B 4s 02 66 -3 001 005 92 768 BB 43 287 6 36
H518 2 5 25 780 22 A B 40 4 175 22 4 4 - 208 21 128 D4 T 3 001 005 64 298 0 12 108 % 09
HS17 2 45 75 810 89 -t 19 880 3 anw "N a5 A 144 182 83 DA ws -3 001 005 a8 1TS 504 4 138 2 a2
HPAN1 2 5 102 €0 05 & 586 3 260 2 4 5 A 151 87 b4 Dt T3 007 005 199 172 368 48 126 830 1270
HPANZ 2800 5 64 710 05 A 5 1140 3 372 3 1 5 162 S0 124 14 b3 -3 001 D05 T4 165 09 o4 106 838 1010
HPANA 02 5 104 810 495 - 7 897 3 348 19 1 &5 4 153 14 111 09 T4 -3 001 005 28 14 W4 WP 138 496 B30
HPANA 2 & 42 860 05 A 2 13 3 1280 24 1 5 B 183 .21 180 11 38 3 001 005 44 36 95 © 88 . 176 265
HPANG 400 5 49 G4 05 A B 2 4 238 38 a4 5 188 75 145 06 66 3 001 DOU5 182 130 296 62 110 632 1020
HPANB 2 -5 62 50 05 A 4 1686 4 241 2 a4 5 -1 7 72 13 1 64 A4 00 005 206 130 M8 69 142 585 930
HPANG 2 5 05 20 05 -1 5 &8 488 15 1 5 -1 134 38 W0 0.1 106 -3 001 005 302 258 8 4 27 1180 1780
HPAN13 2 5 14 720 45 4 2 m 2 212 48 4 5 A 188 2T 105 41 55 3 001 005 118 376 W4 8 107 _ 186 30
HPAN14 2 -5 1 70 05 - 6 m 4 s 2 1 5 4 1588 -1 113 06 72 3 001 005 137 108 192 45 153 €40 984
HPAN16 2 5 54 M 05 2 1 84 5 179 18 4 5 174 &4 127 04 48 2 001 005 123 869 213 42 125 505 806
HPAN1E 210 5 25 60 05 -1 B B85 2 213 W a4 5 A 174 43 10 04 €6 -1 001 005 10 572 283 N 103 a1 862
DMMAS-18-1830 568 & 1970 390 29 7 59 W 2 pod 2 1 & A 074 £ 40 113 B9 3 003 L0505 13 &7 18 273 15 25
OMMAS-13-1911 563 5 1820 360 213 7 &1 [ J g1’ 3 1 3 2 078 -30 45 122 205 -3 003 005 0% 13 05 19 a7 124 20
OMMAS-18-1831 e00 12 2090 410 a1 8 €6 w2 BE4e 3 o 5 2 078 31 3/ 121 218 3 004 008 05 5 05 21 207 1M
Accupled Vakis DMMAS-188 544472 2020224 435+150 25415 T+-2 58+-15 15120 0.05¢0.85 241 0.74+048 3B+-10 12+ 205+-3.4 1,5+0.6 19+-2 250+-50 122+-13 23+.3

Pape 1ol 2

N SR R

S

SEY LIV I dOL

M

Sty S06 !

T L96



Sampie 1D N
ppm
HS1 10
Hs2 150
HS3 100
H53 SAND 120
H34 76
HS5 38
HS6 130
HS? n
HE8 150
H38 163
H510 70
HS11 50
H512 61
Hs12 74
HS14 o0
HE15 120
Hs18 86
HB17 E%}
HPAN1 265
HPANZ ax
HPAN3 261
HEANA 86
HEANS 24
HPANB 303
HPANS 589
HPAN13 100
HPAN14 2]
HPAN1S 25
HPAN 15 178
DMMAS-18-1930 9
DMMAS-18-1911 12
DMMAS-18-1831 "
Accapter! Value-DMVAS-188

231

17
12
47
6.5
45
15
58
&
19
24
k]
42
31
.5
[ 2]
05

b}
ppm

17
74
15
178
L]
G
w8
- 1]
232
215
1.1
T2
75
0.8
13
16
128
6.7
18.7
3.8
20
53
71
18
232
s
0.3
"7
a5
a7
i
38

Activation Laboratories Lid. Work Order: 22962 Roport; 22632

245
35
3
0.81
251
264
35
127
153
181
16
0.55
0.56
054

M+3 4100 1.2+0.2 0.0+-0,35 3.5+0.5 0.54+005

Pagelof 2

e

Qe LIv N b

TN



Sample ID Au  Ag
pob  ppm
HF44 2 5
HF45 5
HF 4G 2 5
HFa7 2 5
HF48 2 %
HF49 2 5
HFS0 2 5
HF51 2 s
HF52 2 5
HF53 2 5
HFE4 2z 5
HFS5 2 &
HF56 2 5
HFs7 2 5
HFsE 2z &
HF59 8 &
HFED 4 5
HFB1 2 5
HF62 4 5
HF63 2 5
HF64 2 5
HFe5 2 5
HFEE 4 5
HF&T 2 £
HF&a 2 5
HFES 2 5
HFT0 2 6
HFT4 2 5
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HFT3 2 5
HF74 2 &
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HE77 2 5
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HF73 2 3
HF80 2 5
HF81 2 5
HF82 3 .5
HFB3 2 5
HFB4 z &
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wslg S/ LT 84 5
DMMAS-15-60 887 5
DMMAS-15-35 560 5
DMMAS-15-34 527 5
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109 01 08 5 008
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144 0d 07 &5 005
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4 a4 5 5
4 1 5 A
4 1 &5 5
5 41 5 5
5 4 &£ 27
g 4 &5 5
6 -t &5 5
2 1 5 5
g 1 5 5
2 1 &5 B
3 0~ & B
7 44 5 5
4 1 5 5
4 -1 5 5
T ¢+ 5 &
E 4 & 5
3 1 5 5
6 1 5 5
5 1 5 -3
5 1 5 -5
4 49 5 5
8 1 45 5
9 1 5 5
5 1 5 5
3 1 5 5
3 1 5 5
T 1 5 5
B a1 5 5
4 1 .5 5
14 4 5 5
5 41 5 5
5 1 5 5
2 41 5 5
5 1 &5 5
T R 1
3 4 5 5
T 1 5 5
6 -1 5 5
3 -1 5 -5
5 1 5 5
4 1 5 5
43 1 5 5
67 1 -5 5
2 -1 -5 -5
2 41 5 5
2 41 5 5
2 1 &5 5

2400+-250 370+-120 3.0+-15 Br-A6 65+-7 132+-22 1+-09 788+-0.87 2+

Page tof 2

Na

0.75+0.08

P

biagoag

28888808808 88888828

8

-50

165

162 0.3 18

A5+-20 B3+-24 18+-20

bbb bbb dhbbbhhbdbddbdbbbbbbbdbbbhbdbbbhhbbdbbdbhdhbdbdd

25.2

57
9.7
A
0.6
39
23
155
0.9
12
o4
748
121
14
14
15
15

1.1+0.8

ppm  ppm

2288888883

&

265
-50
90
91
118
-50
-50
-50
67 -50
130 120
20 222
18 242
17 196
17 127

bbhibhbbibabbbbbhbobbhbbbAbbbbibbbhbibbbbbhbibbbhbbiddbs

19

1744 210+.80 12+4-1.5 20+6



Activation Laberatories Ltd. Work Order: 23406 Report: 23180

Sampla 1D MNd sm Eu Tk b Lu Mass

ppM ppm ppm ppm pEM ppm g
HFdd 2 68 07 05 17 078 2384
HF4S 69 87 04 05 17 03 ®7
HF 46 % 45 05 05 18 024 3243
HF47 8 35 0§ 05 15 023 04
HF48 3 78 432 1 29 044 31
HF49 3 84 11 14 316 054 3261
HF50 24 65 06 05 28 038 37.09
HF51 2% 62 03 12 232 047 3EM
HF52 % 26 0 05 11 016 2483
HFS3 1§ 37 02 05 22 033 3861
HFS4 13 4 04 05 2 03 3578
HF3S 18 &7 07 05 33 049 3%.23
HFS6 5 24 42 05 08 0.15 3083
HFST 23 45 02 05 13 021 30.dS
HF58 M B3 02 05 81 077 3893
HESS 63 108 04 05 28 04 3565
HFEQ 17 45 02 45 28 0.42 3488
HF61 421 85 07 45 27 0.41 36.04
HFG2 5 45 0z 15 43 126 3343
HFEa a2 71 02 05 43 064 3776
HFE4 % 3% 02 05 232 048 3593
HFB5 4 g4 04 18 AT 0r 3371
HFE6 3/ 71 07 08 28 044 3119
HF6T % 63 04 1 23 033 3951
HFE8 8 31 02 09 3 045 35
HF 9 8 33 02 05 43 067 3520
HF?0 11 83 02 18 15 238 3765
HFT1 ag 18 D02 13 57 083 3567
HFT2 £ 41 02 D05 02 005 WBW
HFT3 £ 06 02 05 0z U5 W2
HF 74 7 36 05 05 A2 13 3285
HF7S 11 22 o7 05 08 018 3379
HFT78 3 a3 02 05 18 026 3834
HFTT 22 B2 02 16 48 072 3669
HFT8 5 06 02 05 02 H05 365
HF79 5 21 08 05 12 016 353
HFE0 25 54 08 07 21 032 3877
HFB1 4% 93 08 12 24 033 3198
HF82 5 03 03 405 02 005 3425
HFe3 : 55 101 07 15 38 058 3424
HFB4 . 5 04 02 05 05 008 3318
H318 120 242 14 47 177 254 2814
Hetg 2 S AL 180 373 19 &7 w2 47 2382
DMMAS-15-69 9 ap 12 13 27 041 2558
DMMAS-15-35 W 37T 12 4§ 29 043 2564
DMMAS-15-34 11 238 08 D5 31 0.47 2536
DMMAS-15-23 9 38 12 05 29 045 254

Accepled Value-DMMAS-15  11+-4 35+05 1.1+0.2 0.7+0.2 3.3+-1.0 0.48+-0.11
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Activation Laboratories Ltd. Work Order: 23406 Raport: 23160

Sample ID Nd  Sm Ev T Yt L Mass

PPM  ppm  ppm pEM ppm pom 9
HF44 2 68 07 05 17 028 2384
HF45 €8 97 04 05 17 02F %7
HF46 2% 45 D5 D5 16 024 3243
HF4T 8 39 05 05 15 023 34.54
HF48 36 78 02 1 28 044 3481
HF48 N 8.4 1.1 14 38 054 3281
HF50 2 55 06 085 25 038 .09
HFS1 2% 62 03 12 32 047 3634
HF52 1 26 05 03 11 018 3483
HFS3 15 ar 02 05 22 033 3881
HFS4 13 4 04 05 2 03 3578
HFaS B &7 07 o5 33 049 3623
HF56 5 24 @02 45 08 015 23983
HEG7 23 45 02 03 13 021 3945
HFsg 31 B3 02 405 51 077 3693
HFSS 63 109 04 D5 26 04 3585
HFED 17 45 02 o085 28 042 3488
HFE1 a1 B5 07 085 27 041 BH
HFE2 5 48 02 15 83 1,28 22.43
HFE3 ? 1 02 05 42 084 3778
HFE4 1w a8 02 05 32 0.48 3593
HEGS Y 94 04 16 47 07 aan
HFe6 KT &1 BT 08 29 044 3119
HFE? 2 63 04 1 23 033 3951
HF68 8 an 02 o049 3 0ds 35
HFG9 § 313 DIz D5 43 067 3529
HF70 1 58 02 18 158 235 M7E5
HFT 22 716 02 14 &7 083 35867
HF72 5 01 02 05 02 005 3828
HF73 5 08 02 05 02 005 3672
HFT4 7 36 05 05 82 13 3288
HF75 1 22 07 08 09 015 3379
HF76 13 a3 02 05 18 028 3834
HF77 0 82 02 16 48 072 3669
HF78 5 08 02 95 .02 005 35
HFT9 521 05 05 1.2 019 383
HF80 5 54 09 o7 21 032 3877
HF81 4 83 08 12 24 039 3198
HF82 4 03 03 D5 02 005 3425
HFR3 s 01 o7 15 39 0.58 34.24
HFB4 . £ 04 02 405 05 008 3318
H518 120 242 14 47 1Y 254 2014
Hs19 .2 .S/ </ 8p 373 18 67 272 42 382
DMMAS-15-89 g as 12 13 27 041 25358
DMMAS-15-35 1w ar 12 05 29 043 25564
DMMAS-15-34 1 Y 09 45 34 047 2536
DMMAS-15-33 g a8 12 a5 29 pas 254

Accepled Volue-DMMAS-15  11+-4 35+.0.5 1.140.2 0.74:0.2 3.3+-1.0 0.49+-0.11
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Sample

H318
H319

Standard
AGV-1
AGV-1 Cert.
GXR-1
GXR-1 Cert,
LKSD-2
LKSD-4
LK5D-4 Cert.
5TSD-2
STSD-2 Cert.
STSDA
STSD-4 Cart

b
ppm

97
158

ppm

76
95

<5
42

53
<5

<5

<5

Activation Laboratorles Ltd. Work Order: 23406 Report: 231608
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Appendix 4

Float Sample Geochemistry - Assay Results



i

Sampre 1D Au  Ag
PPk ppm

HF 1 4 5
HF 2 2 5
HF 3 2 5
HF 4 2 5
HF & 2 5
HF B 2 5
HF 7 2 5
HF 8 2 5
HF 9 2 -5
HF 10 2 -5
HF 11 2 5
HF 12 2 -5
HF 13 2 &
HF 14 2 5
HF 1% 2 5
HF 16 2 -5
HF 17 FA-1
HF 184 2 =5
HF 188 2 5
HF 19 2 5
HF 20 4 5
HF 21 2 5
HF 22 2 5
HF 23 2 .5
HF 24 2 5
HF 25 2 &
HF 26 2 -5
HF 27 -2 -5
HF 28 2.5
HF aa 2 5
HF 31 2 -5
HF 32 2 -5
HF 23 -2 -5
HF 34 2 5
HF a5 2 -5
HF 36 2 5
HF 37 2 5
HF 38 2 5
HF 39 3 5
HF 40 2 -5
HF 41 2 5
HF 42 2 5
HF 43 2 5
DMMAS-18-1992 626 -5
DMMAS-18-1881 582 19
DMMAS-18-1950 623 5

Acceptad Value TWMA S-188 5444.73

As Ba
ppm ppm
19 2100
12 1300
16 a70
13 390
75 880
15 990
22 -50
23 840
43 1700
29 1000
17 1700
4.1 1000
1.4 1000
2.9 410
15 660
0.8 100
-k 980
17 350
18 620
4.2 770
4.1 1700
26 420
18 190
34 1400
2 440
0.5 1400
1.7 470
13 2300
13 190
1.2 630
18 590
6.3 360
37 780
1 1300
58 1200
05 1700
31 1000
15 8a0
107 1300
22 1100
5.1 930
38 1300
0.5 aro
1980 430
1940 400
2040 450

Br Ca
ppm %

-1
A
A
-
1
A
4
-1
-1
-1

®~oL Al

Activation Laboratorles Ltd. Work Order: 22980 Report: 22630

Co
ppm

wnashwnw

[
-

wWAmwORNMWAEWLSLon

R S S R S LR ULy Sy

P T mwal

Cr Cs
fpm ppm

- o - Wk A
]
& & ™ « Bay
-
AR ANTNNNRNOANODWABRTDN NS DB INDHLNR

-
<
w0
[
-

Ppipaw o
SDBHEE 3
—h " ]

- BN RP R 2 0 D L S ) WD

-

(1]

N
»

2020+-224 435+150 25+-1.5 T+-2 6B+-15 151+20

Mo

A
-

-1

-
4
E

=

-1
-1

-1
-1
41
-1

R

-1

-1

A
K
-1

-
-1
-1
-

-1
-1
-2
-2

Foe Hf Hg n
% ppm ppm pph ppm
232 12 1 5
1.66 8 4 5
168 8 1 5
0.93 5 -1 5
141 8 1 -5
207 8 1 5
047 -t a1 5
203 8 -1 .5
0.76 B8 -1 &
126 T 1 5
28 W0 1 5
283 9 1 5
23 1N -1 4
1.04 6 - -5
194 8 -1 .5
226 8 1 5
129 5 1 5
1.1 € -1 5
1.07 7T 1 &
855 21 1 5
124 8 1 5
1.08 3 1 -5
0.75 & -1 .5
1.37 6 1 -5
6 3 1 5
1.74 8 1 5
1.13 6 1 5
1.68 6 1 5
0.89 6 -1 &
147 8 1 5
1.55 9 a4 5
0.95 6 -1 .5
1.08 8 -1 -5
1.36 9 1 -5
155 ¥ 1 5
175 8 1 5
3177 11 1 5
12 10 1 5
o8 10 1 -5
144 B -1 5
299 15 1 5
1.65 r 1 -5
0re N 1 -5
8.48 I 1 5
8.57 2 1 5
805 3 4 =5

B.05+-085 241

Paga 1 of 2

ko
624
257
337
217
222
2.28
2
2
6.22
227
5.03
235
3562
078
0.74
0.81

0.74+.0.48

NI

23
-22

=21

-28

Rb

252
7

Sb 5 Se Sn
ppm ppm ppm %
14 52 3 po2
038 34 3 -po2
05 34 3 n02
Q.7 2 3 002
03 24 3 D2
o7 34 A Q0
02 08 3 0
05 32 3 Do
o7 11 2 002
01 32 2 02
04 47 3 002
03 57 -3 002
0.1 6 -3 2002
03 19 3 002
0.4 31 3 02
0.1 37 3 002
04 24 3 002
0.4 26 3 001
03 2 3 40
1 121 3 0oz
08 26 A 002
04 15 -3 4m
.1 13 3 b0z
0.3 25 3 00
0.5 05 3 oM
0.3 38 3 002
03 28 3 om
03 33 3 002
03 14 4 4om
0.1 29 3 Q.02
041 46 -3 fo2
08 15 -3 0m
01 29 -3 D02
0.1 16 -3 0m
03 34 3 0
0.1 44 3 po01
07 69 3 002
0.2 57 -3 40
04 54 -3 02
2.1 is 3 po2
0.1 72 -3 Q02
0.4 26 3 00
04 5% 3 fox
131 203 3 003
128 205 3 003
18 12 4 $03

12¢3 20.5+.34

w Zn
ppm ppm
-1 104
-1 95
-1 50
-1 -50
1 102
-1 59
-1 -50
-1 85
-1 50
- 50
-1 63
-1 61
-1 -50
-1 83
-1 50
-1 50
-1 50
-1 -50
-1 59
-1 187
-1 -50
-1 -50
-1 144
-1 50
5 -50
-1 50
-1 54
-1 50
-1 56
-1 =ie]
-1 50
-1 50
-1 H
-1 50
-1 54
-1 61
-1 50
-1 50
-1 1830
-1 55
-1 217
-1 -50
-1 50
bl 22t
19 07
20 230

163
B899
6.5
548
25.1
125
126
135

Ce

155

24

19+-2 250+-50 12.2+-1.3 23+-3



Sampie ID Au
pob

HF 1 4
HE2 2
HF 3 -2
HF 4 -2
HF & -2
MF & -2
HF 7 -2
HF 8 2
HF & -2
HF 10 -2
HF 11 -2
HF 12 -2
HF 13 -2
HF 14 -2
HF 15 2
HF 18 -2
HF 17 7
HF 18 -2
HF 188 -2
HF 19 -2
MF 20 4
HF 21 -2
HF 22 -2
HF 23 -2
HF 24 -2
HF 25 -2
HF 26 -2
HF 27 2
HF 28 -2
HF 30 -2
HF 31 2
HF 32 -2
HF 33 -2
HF 34 -2
HF 25 -2
HF 28 -2
HF 37 -2
HF 38 -2
HF 39 3
HF 40 -2
HF 41 -2
HF 42 2
HF 43 -2
DMMAS-18-1952 626
DMMAS-18-1991 582
DMMAS-18-1890 823

Accepted Valua-DMMAS-18B  544+-72

B
3

T bhhdhbhhbhbhdhbhdbdbdbdd

Activation Laboratories Ltd. Work Order: 22960 Report: 22630

As Ba Br Ca o Cr Ca
pom pPm  ppm %  ppmMm  ppm ppm
19 2100 05 -1 3 85 2
12 1300 05 -1 2 14 2
16 gro0 45 -1 3 251 5
13 30 05 A 4 M8 6
75 880 05 - 4 228 &
15 290 05 5 233 5§
22 £ 05 - 2 30 4
22 B0 05 -t 3 207 4
48 wO0 05 -1 4 383 1
29 1000 05 A -1 184 2
17 10 D5 A 2131 4
41 000 05 1 5 156 7
14 000 05 2 -1 138 2
88 40 05 % R 192 5
15 660 05 -1 3 2z 4
08 1Moo 05 1 4 130 4
39 280 12 A 3 14 3
1.7 B 45 - 2 155 10
18 620 405 -1 2 208 6
42 TG 05 A 8 8 2
41 1700 05 A 3 2z a
26 420 05 A 2 221 &
18 190 05 -1 4 229 2
34 1400 05 -1 3 23 oz
2 40 05 % 2 3 2
05  M00 05 - 3 140 2
17 a0 05 A . 180 5
13 2300 05 A 3 126 4
13 180 05 -1 4 28 5
12 B30 05 -1 1 136 4
18 580 05 -1 4 148 A
63 | D5 - 2 2 8
37 T80 45 -1 2 248 3
1 1300 45 -1 3 21z 3
86 1200 05 . A g4 4
05 1700 05 A 3 15 3
31 Wwoe 05 - 4 181 3
15 B0 A5 -1 2 1M1 3
10.7 100 05 -1 4 13 -
22 100 05 -1 4 186 3
5.4 8 05 - 4 135
38 1800 D5 4 3 248 2
D5 v 05 - 2 183 12
1980 430 26 8 &4 a5 2
1940 400 12 7 83 a2
2040 450 06 8 B4 152

20204224 435+-150 25+.1.6 7+-2 58+15 151+-20

Fe Hf Hg
% ppm ppm

g
w
1A
-

(5]
<
-

[t
g
o
y

[=]
F-N
=~
TS ~NDtA@mdmmam

3

-1
A
A
-1
A
A
-1
-1
-1
A
4
A
1

bbb dbbhrbbbdhhbh §'

1.04 g -
1.94 8
2.26 A
129 5 A
in 6
1.07 7 A
55 21
1.24 38 4
108 3 1 -5
0.75 B8 -t 5
137 6 1 5
0.6 3 1 5
1.74 8 1 5
1.13 6 -1 5
168 6 1 =
0.89 6 -1 5
147 8 a1 5
1.55 9 1 5
0.95 8 -1 -5
108 8 1 -5
1.36 g -1 5
155 ¥ -1 5
175 8 a1 .5
31F 11 15
122 1 1 5
| 1w 1 s
1.44 8 -1 -5
299 15 1 .5
1686 7T 1 5
org 11 1 5
8.4a 3 1 5
8.57 2 1 5
895 3 1 8
8.05+-0.85 2+.1

Page1ef 2

g

-1
-1

o

A
4
4
-1

~1
-1

-1
-1
-1
1
-1

-1

-1
-1

K
-1

-1

-1

-1

A

-2
-2
-2

0.74+-0.48

NI
Ppm

-20
-24
=20
-22
-20
-21

-20
-22
-20

-20
=23
-20
-3t
-20
-7
=20
-23
-30
-28
-29

185

Sb Sc
Ppm ppm
14 8.2
09 34
0.5 a4
or 2
a3 24
07 a4
0.2 08
05 3z
o7 1.1
0.1 32
04 47
0.3 57
0.1 -]
0.3 1.9
04 31
0.1 k¥
04 24
04 26
0.3 2
1 121
0.6 26
0.4 1.5
0.1 13
03 25
a5 0.5
0.3 38
9.3 24
03 33
03 14
0.1 29
-0.1 48
06 15
0.1 2.9
0.1 18
03 34
0.1 4.4
0.7 69
0.2 57
0.4 6.4
0.1 kX
0.1 T2
0.4 26
0.4 5.9
131 203
128 205
1.8 212
12+-3 X).5+3.4

bbb bbbl

Ghbbbbbdbbbbbbdbdbubbbddodd

dado do do o

.
[~

bbbbbbdddd

-0.02
4.02
0.02
0.02
£0.02
0.0
0.
0.02
-0.02
.02
Q.02
.02
002
0.02
0.02
0.02
-0.02
0.0
-0.01
-0.02
-0.02
0.0t
-0.02
0.1
0401
0.02
£.01
0.02
.01
0.02
0.02
.01
-0.02
0.0
0.01
0.01
-0.02
0.01
f.02
-0.02
£0.02
£.01
-0.02
0403
003
-0.03

w Zn
ppm ppm
-1 104
-1 95
-1 -50
-1 -50
-1 102
-1 59
-1 -50
-1 85
-1 -50
-1 -50
-1 63
-1 61
-1 50
-1 83
-t -50
-1 50
-1 50
-1 -50
-1 58
-1 187
-1 50
-1 -50
-1 144
-1 -50
5 -850
-1 50
-1 54
-1 -850
-1 56
-1 99
-1 50
-1 50
-1 91
-1 -50
-1 59
-1 61
-1 50
-1 50
-1 1830
-1 55
-1 2117
-1 50
-1 50
19 22
18 207
20 230

T6.2

Ce
ppm

156
114
151

18+4-2 260+50 12.2+-1.3 23+-3



Actlvation Laboratories Lid. Work Order: 22960 Report: 22630

Samgle ID Né  Sm Eu T Yb Lu Masa

ppm  ppm  ppm pom  ppm ppm g
HF 1 38 56 1 05 27 04 3675
HF 2 3 52 1 1 25 04 3809
HF 3 51 93 08 18 4 062 343
HF 4 T4 105 0.4 18 47 073 3534
HF § a8 78 05 17 68 086 2271
HF § 24 46 09 05 48 062 3206
HE 7 5 03 02 05 N2 005 3869
HF 8 38 47 0.3 11 46 065 3238
HF 3 38 85 1 05 13 02 305
HF 10 45 8 05 13 47 071 3909
HF 11 &6 Y] 11 18 38 056 40.98
HF 12 38 68 11 11 36 0.55 38.41
HF 13 57t 0.9 05 46 a7t 319
HF 14 49 97 oz 13 £2 079 3329
HF 15 2 5.1 06 05 47 071 3T
HF 16 30 58 0.8 12 46 060 31389
HF 17 33 55 08 Y 28 041 3336
HF 184 17 a1 0.4 08 8.1 122 3546
HF 188 32 58 05 12 41 061 3255
HF 19 83 145 11 26 89 135 30838
HF 20 25 58 1 1 36 054 2016
HF 21 32 71 02 16 48 074 3283
HF 22 57 12 02 241 42 062 2327
HF 23 26 5.1 0.8 0% 22 031 3131
HF 24 8 12 03 405 1 018 3081
HF 25 40 9.1 04 18 4 061 3219
HF 26 41 0 0.5 17 54 08 3273
HF 27 30 6.5 13 05 35 055 3277
HF 28 9 g2 02 14 51 075 338
HF 30 45 122 D2 24 9.2 13 3484
HF 31 41 g 1 14 34 051 3237
HF 32 32 72 D2 15 51 078 2565
HF 33 38 g 0.3 18 51 0.76 2974
HF 34 22 42 04 05 19 026 3458
HF 35 ar 63 08 05 25 037 23273
HF 36 27 6.2 1 0.8 29 046 3754
HF 37 64 125 1 19 4.7 072 23633
HF 38 18 49 0.8 05 28 045 3534
HF 39 89 14 13 17 38 057 322
HF 40 51 9 0.9 15 3.4 051 3305
HF 41 31 65 12 11 4 0.6 29.88
HF 42 28 48 1 08 2 031 3458
HF 43 24 66 0.3 15 232 352 A
DMMAS-18-1992 13 43 15 05 37 055 2511
DMMAS-18-1991 " 42 13 08 3.8 056 2514
DMMAS.18-1990 12 4 15 11 a8 054 2557

Accepled Value-DMMAS-108 11+-3 4.1+-0.5 1.2+-0.2 0.8+-0.35 36+-0.6 0.54+005

Pagel2of 2



Sample D Au  Ag

peb ppm
HF44 2 5
HF45 3 5
HF45 2 5
HFa7 2 5
HF48 2 5
HF48 2 s
HF50 2 5
HF51 2 4
HEF52 2 5
HFs3 2 5
HFS4 2 4
HF55 2 8
HF58 2 5
HFS7 -
HF33 2 5
HFS9 6 &
HFB0 4 5
HF&1 2 5
HFE2 4 5
HF83 2 5
HF64 2 5
Hres I
HF66 4 s
HF67 2 5
HF6a 2 5
HFES 2 5
HF70 2 5
HFT1 2 5
HF72 2 %
HFT3 2 5
HF74 2 &
HF5 2 5
HF?6 2 5
HF77 2z 5
HET8 2 5
HF79 2 5
HFB0 2 5
HFS1 2 %
HFa2 3 5
HFE3 2 5
HFd 2 8
Hs18 X S/s7 a5
HS19 ¢4 5
DMMAS-15-69 587 5
DMMAS-15-35 580 5
DMMAS-15-34 57 5
DMMAS-15-33 500 5

Accepted Valua-DMMAS-15  517+-88

As
ppm

] nmaamu&wmguwaaam&h

-
B R BDRE =K 22MMNMNLMNMNW - 2RND RN R W

-

—

2410
2410
2400
2290

Ba
ppm

1100

Br
ppm

A
-i
K|
-1
K|
-1
A
A
1
1
K|
-1
A
A
1
-1
-1
4
-
K
-
i
-1
4
|
K
4
-1
1
1
K|
-1
-
E
A
=1
4
1
1

- LY

A
K]
A
4
4
=1
4
|
4
-1
-1
-
-1
1
A
K|
.
g
Kl
4
4
-1
-7
-t
-1
R
-1
-
-
4
-
4
-1
A
-1
A
R
-
R
-
-1
-i
-

8

8
8

Activation Laboratories Ltd. Work Order: 23406 Report: 23160

B omtbhihbhhbhhhbbhbhbhbhbbhhbababbdbhbbbhhhbbhdbbhdd

69
65

17

146
231
153
135
74
142
132
135
200
103
348
456
167
M
139
136
127

D e A LA R N N NU NN B AR PU N W ANWR AL LIS OW §9

'
-

bl W

A
12

-1
5
4

-1

-1
2
2

H Hg Ir Mo

ppm ppb  ppm
4 1 5 &
4 1 5 8
4 1 5 5
5 1 5 5
5 1 5 27
a8 1 5 5
€6 1 5 5
2 4 5 6
9 4 45 5
2 4 5 5
3 4 5 5
T 4 &5 &
4 4 & 5
4 4 5 &
7 4 & &
5§ 1 5 5
3 1 5 &
€ -1 5 5
5 4 5 5
5 -1 5 5
4 a4 5 -5
6 1 5 §
g 1 5 5
§ 1 5 .5
3 4 5 5
3 4 5 5
7 1 5 5
8 1 5 5
-1 -1 5 5
4 414 5 &
5 1 5 5
§ 1 5 &
2 1 5 5
£ 1 5 &
1 1 65 5
3 a4 &5 5
T 1 S5 &
&6 41 5 &
3 41 5 5
5 1 &5 5
I -
43 -1 -5 -5
67 -1 -5 5
2 4 5 5
2 4 5 &
2 4 5 5
2 1 5 &

2400+-250 370+-120 30+-1.5 8+-1.6 €5+-7 132+-22 1+-0.8 7.80+0.87 2+-1
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Na
%

202

0.75+0.08

sbbsubissbbsbissssss Iz

bhhobiassssandseniasssy

in
=

ghassg

45+-20 B.3+-2.8 18+-20

inthindithnhondndddbdndbhbddhdd

.
o

bhdnchdndnin

1.1+-0.6

w Zn
= L) ppm

beggfefbbbaeatalizsss

88888888483

&4

265

S hbhbblibbiibbbbibobblbhboibbbbbbbbhibbbhbbibbbbbbbid

Ce
rpm

118

o

17+-d4 210+-60 12+-1.5 20+5



Sample ID

HF 44

HF45

HF46

HF4T

HF48

HF49

HF50

HF51

HF52

HF53

HF54

HF55
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Activation Laboratorles Ltd. Work Order: 23406 Report: 23160

Sample ID Nd Sm Eu Th Yb Lu Mass
ppm ppm ppm ppm ppm ppm ]

HF44 42 68 D7 0.5 1.7 0.28 2384
HF45 59 a7 0.4 0.5 1T 027 267
HF46 26 4.5 05 0.5 16 024 3243
HF47 18 39 0.5 4.5 15 023 3404
HF48 35 78 032 1 29 044 3481
HFag 3 g4 11 14 36 054 32861
HFS50 21 5.5 1] -0.5 25 039 37.09
HF51 25 6.2 0.3 12 32 047 3834
HF52 18 26 [1X:] £.5 1.1 016 383
HF53 15 a7 0.2 05 22 033 3861
HF54 13 4 04 0.5 2 43 3578
HF53 18 6.7 07 05 33 0.49% 36.23
HF56 5 24 0.2 0.5 0.9 015 3983
HF&7 23 45 0.2 05 13 021 3945
HF58 n 6.3 0.2 {05 51 077 3893
HF549 63 109 0.4 05 26 D4 3565
HF&0 17 4.5 .2 4.5 28 042 3488
HF61 41 85 o7 0.5 27 041 3604
HF62 5 4.9 .2 15 B3 126 3343
HF&3 k) 71 0.2 .5 43 064 3776
HFG4 19 39 «0.2 038 a2 045 3593
HF65 1] 94 0.4 18 47 0.7 337
HFG6 a5 71 0.7 0.9 29 044 3119
HF87 29 6.3 0.4 1 23 0.33 39.51
HF&68 8 31 0z 09 3 0.45 35
HFG2 a9 33 0.2 05 43 Q.67 35.29
HF70 1" 59 02 148 1548 236 23165
HF71 3z T8 0.2 13 57 083 35867
HF72 -5 0.1 0.2 05 02 005 3828
HFT3 -5 12} 0.2 0.5 0.2 005 3672
HF74 17 36 05 0.5 82 13 22a5
HF7?S 11 22 o7 0.5 1%} 0.15 3379
HFT6 13 33 0.2 05 18 026 3834
HFTT 29 8.2 0.2 18 48 0.72 36.69
HF78 5 [+24] 4.2 0.5 0.2 .05 365
HFT9 -5 21 a5 05 1.2 019 353
HF&0 25 54 0.9 a7 21 032 3877
HF81 48 9.3 09 1.2 24 039 3193
HFB2 -5 03 03 £.5 0.2 005 3425
HFA&3 55 101 0.7 1.5 39 058 3424
HF84 -5 04 0.2 0.5 o.s 008 33.18
HS18 t e o120 42 14 47 17.7 254 2814
H519 X S /L/ 160 ar3 19 B.7 212 42 1382
DMMAS- 1569 9 a9 12 13 27 041 2558
DMMAS-15-35 10 ar 12 0.5 29 043 2564
DAMMAS-15-34 i s 09 .5 31 047 2536
BMMAS-15-33 9 38 12 0.5 249 045 254

Accopted Velue-DMMAS-15 1144 36405 1.1+02 0.7+0.2 3.3+-1.0 0.40+0.11

Page 2of 2



Appendix 5

Float Sample Descriptions

Sample Nuimber

Description

HF1 Pegmatite, large angular blocky crystals - white, brown areas

HF2 Pegmatite, large angular blocky crystals - white, brown areas.
Zones have flat glassy look?

HF3 Pegmatite, blocky white areas, lots of black specs

HF4 Pegmatite, white quartz silicified, rough - lots of small black
crystals

HF5 Pegmatite, albite?, rough, larger crystals

HF6 Pegmatite, quartz rich - whitish, no brown, lot of small black specs

HE7 Quartz with interesting graphite zones

HF8 Pegmatite, large crystals, black grey matrix, not common in the
area

HF9 Pink fluorite zones

HF10 Pegmatite, coarse grained biotite, albite crumbly

HF11 Pegmatite, hard albite

HF12 Pegmatite, lots of biotite

HF13 Pegmatite, large angular, hard, silica and pink areas

HF 14 Pegmatite, hard, very rough small crystals and black specs

HF15 Very hard black rock, few very large (pink-white) crystals

HF16 Same as HF 15, less black matrix

HFI8 A&B Combination quartz and pegmatite, lot of black specs and lines

HF19 Pegmatite, hard, lots of silica and black specs

HF20 Quartz, rough edges and some black specs

HF21 12" dyke and sides

HF22 Pegmatite, rough orange-brown, light green areas

HF23 Pegmatite, chips in area of silt/pan concentrate site

HF24 Quartz, interesting, quite rough

HF25 Pegmatite, rough angular, lots of quartz, black specs




Float Sample Descriptions (continued)

e Number

Description

HF26 Similar to HF235, blocky white chunks

HF27 Unknown

HF28 Pegmatite, 1.5" x 1.5" large angular, lots of black specs, bluish
tinge, small crystals

HF30 Extremely hard rock, red-brown rough edges, white squares?

HF31 Pegmatite, silica, lots of black specs

HF32 Pegmatite, silica, lots of black specs

HF33 Pegmatite, lots of black quartz veins, (tourmaline?)

HF34 Quartz and pink (fluorite?)

HF35 Interesting quartz

HF36 Pegmatite, angular, rough ,2 stringers

HF37 Pegmatite, angular, rough , few small stringers

HF38 Pegmatite, large, 2 phases, large and small crystals, side has 2" grey
quartz

HF39 Pegmatite, large, complex, 1 area

HF40 Pegmatite, large crystals and biotite, weathered out lines, large

HF41 Silicified

HF42 Pegmiatite, light pink-white blocky areas, with biotite

HF43 Fine grained blue grey dyke (black specs) ina pegmatite

HF44 Quartz, 2 sides, 2"

HF45 Similar to HF44

HF46 Quartz with flat sides

HF47 Similar to HF43, small black grey quartz stringers

HF48 Granodiorite, blue grey quartz stringers

HF49 Granodiorite 6" wide, blue-grey quartz stringers (12 inch wide)

HF50 Unknown

HF51 Granodiorite, very hard, small and medium sized, black stringers

HF52 Fine grained blue grey dyke (black specs) in a pegmatite




Float Sample Descriptions (continued)

Sample Mumber

Description

HF53 Granodiorite, large angular, lots of black stringers

HF54 Similar‘to HF51. Fine grained blue grey dyke (black specs) ina
pegmatite

HF55 Granodiorite + 1" dyke pink white with black specs

HF56 Granodiorite, fine grained with blue-white stringers

HF57 Granodiorite, pink weathering, subtle 1" dyke

HF 58 Unknown

HF59 Pegmatite, blue-grey stringers

HF60 Silicification and albite

HF61 Granodiorite, coarse with 12" white, blue-grey stringers

HF62 Fine grained blue grey dyke {black specs) in a pegmatite, similar to
HF43

HF63 Granodiorite, 2 stringers in "X" formation

HF64 6" fine grained dyke knocked edges off

HF65 Granodiorite, 5-6 thin black thread stringers

HF66 Granodiorite, black stringers

HF67 Curious white-black stockwork

HF68 Orange and white silicification

HF69 Stockwork, white-grey, black

HF70 6" dyke with both sides

HF71 1 14" dyke, curious black flakes and specs

HF72 Quartz, white angular

HF73 3 white-black stringers

HF74 Pink dyke 1 34", in rock 12" diameter

HF75 Granodiorite, very subtle 1 %" fine grained dyke

HF76 Quartz, white, grey, interesting back zones

HF77 Granodiorite, + 4 distinct white-grey parallel stringers

HF78 Quartz, white with limonite and black zones

HF79 Silicified dyke




Float Sample Descriptions {(continued)

Sample Number Description

HF80 Quartz layered, strange brown zones
HF81 Pegmatite, blue-black stringers
HF82 Quartz, biotite, black-brown specs
HF83 Quartz, biotite, black-brown specs

HF84 Bull quartz




Appendix 6

Bedrock Sample Geochemistry - Assay Results



Sample ID AU Ag
ppb ppm
HEB 1 5 &
HB 2 2 5
HB3 2 5
HB 4 4 -5
HB 6A 2 -5
HB EB 8 &5
HBEC 2 5
HB 6D 3 5
HB 6-1 2 5
HE8 &-2 2 5
HE 8 2 5
HB Y 2 5
HB 9A 2 5
HB 88 2 5
HB 9C 2 -5
HB 9D 2 -5
HB 98 2 5
HB 9F 2.5
HB 9G 2 -5
HE 10 2 5
HB 11 2 5
HB 12 -2
HB 13 2 &5
HB 14A 2 4
HB 14B 2 5
HB 14C 2 5
HE 15 4 5
DMMAS.18-1935 587 &
DMMAS-18-1036 617 5

Accepted Value-DMMAS-188 544+.72

Activation Laboratories Ltd. Work Qrder: 22861 Report: 22631

As Ba Br Ca Co Cr
ppm ppm ppm % ppm ppm
52 1500 45 - 3 161
2 1900 17 4 3 140
42 1700 fs5 A 3 172
26 1600 05 1 4 120
1 1800 08 A 2 160
14 1900 05 A 4 208
22 1800 45 4 208
15 2100 05 -1 2 202
25 2700 05 -1 6 17
15 2000 085 A 3 1"
2 2000 05 A 3 119
25 2100 05 A 2 108
92 1500 05 A 3 197
39 1600 45 A 3 158
15 1900 05 A 5 149
25 820 05 A 2 186
19 1700 05 -1 3 149
43 1700 45 4 4 118
4.4 1500 45 2 152
24 1900 05 1 2 168
27 2100 085 1 2 228
25 350 L5 4 2 160
386 960 05 1 3 214
26 1600 05 -1 3 140
39 1800 05 2 4 185
3 1600 05 A 4 120
31 1600 D5 -1 3 226
1680 450 33 7 63 146
2000 440 26 8 B4 147

2020+-224 435+-150 2.5+-1.5 7T+-2 58+-15 151+-20

ppm

B ) W W R MWW AR ONWONROOE SRS

Wl - R

Fe H Hg Ir
% ppm ppm ppb

i
i
g
=

B.0O5+0.85 2+41

-
~
[
WWOUDDENNEENORONIPREOODEYP 0000

1
-1
4
1
A
-1
=1
A
4
1
A
e
-1
A
-
-1
-1
-1
-
-1
-1

dndn o

-
-
-1
-1
-1
4
A

bbb bbhhbhbbdbbhdbdhhhbdbdbdid

Page 1of 2

-1
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-2

o7
077

0.74+0.48
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Rb Sb Sc  Se
PPM ppm  ppm ppm
148 07 43
202 11 38
180 05 38
128 03 38
144 D4 29
122 04 a4
84 06 48
128 04 as
13 01 9.8
06 01 4
138 03 45
238 04 3.2
124 08 5
1 01 31
121 0% 3
120 02 14
164 02 2.6
Bt 01 32
215 ot 28
115 03 4
136 04 18
206 12 17
w12 11
128 08 44
147 1 48
117 0s B
124 06 35
40 123 21

44 12 212

38+-10 12+3 20.5+-3.4
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Sn
%

-0.02
-0.02
0.02
0.02
.02
.02
0.02
0402
.02
-0.02
-0.01
-0.02
-0.02
002
-0.01
0.0
0.01
0.02
0.02
0.0
-0.01
-0.01
401
0.01
.02
-0.01
0.1
003
0.04

15+.05

U
Pl

w
pprm

-1
1
1
A
-
-1
-1
-
A
4
1
1
K|
27
A
-1
1
R
-1
1
1
-1
-1
-1
X
A
-1
19
21

Zn

227
231

21

19+-2 250+-50 12.2+13 23+.3



Activation Laboratories Ltd. Work Order: 22961 Report: 22631

Sample 1D Nd Sm Eu Th Yb Lu Mass
PRM ppm ppm pem Pom ppm g

HE 1 33 [: %4 14 0.9 4 063 3549
HB 2 35 6.2 1.1 0.5 33 0.57 36.02
HE 3 Y| 6.1 1 05 4.1 0.61 3485
HBe 4 21 24 09 or 2 031 3504
HE 6A K3 51 11 45 28 043 3294
HB 6B 22 a4 1 05 27 042 3192
HB &C 50 69 1 13 2% 044 3457
HB BD 19 49 11 £05 28 043 3484
HB 6-1 29 7.6 15 05 4.2 064 3129
HB 6-2 30 58 13 09 3 045 3186
HB 8 kX 66 1 1 36 054 3925
" HBY 30 63 [14:] 1 34 asz 3707
HE 2A 40 7a 11 15 33 05 3336
HB 9B 3r 58 o0g 0.5 2.5 038 36.02
HB B8C 20 42 08 0.8 2.2 034 37.26
HB 8D 17 2.8 06 0.5 14 021 3833
HE BE 30 57 1 1 3 045 36.64
HB OF &7 94 09 0.5 33 051 3521
HB 9G 30 58 09 1 38 053 358
HE 10 26 54 1.1 08 28 042 2ar.08
HB 11 14 29 1.1 05 15 023 3259
HE 12 17 53 04 13 56 084 3372
HB 13 30 48 a8 0.5 2 031 3554
HE 14A 33 6.2 1 09 3 046 3628
HE 148 B 57 12 08 31 048 M3
HB 14C 33 56 11 11 33 05 41.73
HB 15 28 57 09 1 3 046 3339
DMMAS-18-1935 12 4.1 13 0.5 34 052 2513
DMMAS-18-1938 11 42 13 0.5 3T 055 2519

Accepted Value-DMMAS-188 1143 4.1+0.5 1.2+-02 0.8+0.35 3.6+06 0.54+-005
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Activation Laboratories Ltd. Work Order: 22961 Raport: 22631

Sample ID Nd Sm Eu Tb Yb Lu  Mass
PEm ppm ppm ppm pom Ppm g

HB % 33 67 11 0.9 4 063 3549
HB 2 as 82 1.3 0.5 38 057 3602
HB3 31 6.1 1 05 4.1 Q.61 3485
HE 4 21 34 09 07 2 431 36.04
HB 6A 3 51 1.1 0.5 28 0.43 3294
HE 68 22 4.4 1 £5 27 042 3192
HBGC 50 63 1 13 249 044 3457
HB 6D 19 49 1.1 0.5 28 043 3484
HB 6-1 3 T6 15 0.5 4.2 064 3128
HE &-2 3a 5.3 13 0.9 3 045 2186
HEB & 33 6.6 1 1 36 054 39.25
HB 9 30 63 09 1 34 052 3707
HEB 5A 40 Ia 1.1 15 33 0.5 33.36
HE 2B 7 1] 09 0.5 2.5 038 36.02
HB GC 20 4.2 08 08 2.2 034 37.26
HB 8D 17 28 06 f5 14 D21 3833
HB 9E 30 57 1 1 3 0.45 38.64
HB 9F 57 fd 09 05 33 451 3.1
HE 9G 30 58 0.9 1 35 053 358
HE 10 28 54 1.1 0.8 28 042 3ro8
HEB 11 14 29 11 05 15 023 3259
HB 12 17 53 04 13 56 0B84 3372
HE 13 30 48 0Aa 1.5 2 0 3554
HB 14A a3 6.2 1 09 3 046 26.20
HB 14B 38 57 1.2 08 3.1 048 3491
HB 14C 33 56 14 11 33 05 4173
HB 15 8 57 049 1 k] 046 3339
DOMMAS-18-1935 12 4.1 13 0.5 34 052 2513
DMMAS-18-1936 1" 4.2 13 05 37 055 2619

Accapted Value-DMMAS-188 143 41405 1.2+02 0.8+-0.35 3.6+-0.8 0.54+-0.05
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Appendix 7

Bedrock Sample Descriptions

Sample Number

Description

HBI1 Pegmatite, brownish crumbling with biotite

HB2 Pegmatite, brownish crumbling with biotite

HB3 Pegmatite, brownish crumbling with biotite, similar to HB2
HB4 Pegmatite, brownish crumbling

HB6 A-D 30" wide

HB6 A-grab sample

Where Paul Wodjack BC government geologist left flagging tape
(with me on first day)

HB6 B Grab sample, area had pink tinge

HB6 C Grab sample, softer rock

HB6 D Grab sample, harder rock

HB6 - 1 Brownish pegmatite

HB6 - 2 Collected by J.P. Ross / Paul Wodjack

HB3 Pegmatite, crumbling with biotite

HB9 Pegmatite, 3 zones (seem different), quartz and albite and vuggy
areas

HB9 A On a fracture - smooth side, albite, quartz and lot of black specs

HB9B 4" of silica in a pegmatite

HBS% C Pegmatite, interesting black specs, crumbling

HBS D 1" slickensides with needle crystals and black specs

HBY9E 2-3 black surfaces (slickensides), some silica and black specs

HB9F 30" chips, pink albite, vuggy quartz - grey

HBS G 30" chips, pink albite, vuggy quartz - grey

HB10 pegmatite, 3 zones, pegmatite, albite and quartz

HB1l1 pegmatite, 3 zones, pegmatite, albite and quartz, similar to HB10

HB12 4" dyke in granodiorite (pink-grey weathering), small grained
quartz and lots of small black specs

HBI13 4" dyke in granodiorite {pink-grey weathering), small grained

quartz and lots of small black specs, with boundaries left on the




rock, similar to HB12

HB14 A-C Took some photos, side of road bank

HB14 A Left side, 36" pegmatite, crumbly biotite

HB14 B Middle, 38" dyke (harder) lots of quartz, some red-brown areas
HB14 C Right side, 36" pegmatite, crumbly biotite

HB15 Large angular hard 10' x 10' flat boulders or bedrock, pegmatite -

biotite




