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SUMMARY, 1999 TODD CREEK PROJECT REPORT: 

The approximately $80,000,1999 Todd Creek Project was carried out by Geofine Exploration 
Consultants Ltd. on behalf of Okak Bay Resources Ltd. of Vancouver. The Todd Creek 
Property is located in the heart of the historic Stewart Gold Camp, and straddles the Todd 
Creek Valley, approximately 35 km northeast of Stewart, Northwestern British Columbia. The 
property comprises 428 claim units in 24 mineral claims, which are registered in the name of 
Geofine; and, in which Okak Bay Resources Ltd. has a right to earn a 100% ownership 
interest, subject to an underlying option agreement and a Geofund royalty. 

Favourable Hazelton Group rocks, which host most of the significant gold and polymetallic 
mineralization in the Stewart Camp, including the world class Eskay Creek Mine (current 
reserves of about 1.4 Mt, grading 57.7 g gold/t and 2493 g silver/t; and, total deposit size of 7.1 
M oz gold equivalent), underlie much of the property. Numerous gold/copper and 
silverilead/zinc showings are located in altered Hazelton pyroclastic rocks, proximal to the 
postulated Todd Creek and Fall Creek Valley fault systems. For example, the South Zone 
deposit (207,000 tonnes grading 5.48 g gold/t, along with significant copper credits) is located 
near the head of the Todd Creek Valley on an interpreted splay off the Todd Creek Valley 
Fault. On surface, the South Zone is up to over 15 m in width, and the South Zone Structure, 
which hosts multiphase, breccia vein and stringer gold/copper mineralization, has been traced 
by historic work for about 950 m. 

Noranda work indicates that the first 425 m (the South Zone deposit) and the last 100 m ofthe 
structure (herein, the NEXT SZ) are mineralized. The potential of the structure appears to 
remain open for evaluation, since it disappears to the south and north under the glacial-fluvial 
deposits of the Todd Creek Valley, where no historic work has apparently been done; since air 
photos suggest the structure continues for at least another 300 m to the south; since the 
structural fabric is conducive to the development of plunging ore shoot morphologies; since ore 
shoot models appear to have never been applied in the historic drill strategies; and, most 
importantly, since new, significant South Zone gold/copper mineralization (i.e., the MEXT SZ) 
has been discovered in 1999. It is thus concluded that the structure, which has an apparent 
strike length of over 4 km, has not been adequately explored in the past, and that further 
exploration could yield an important gold/copper deposit. 

Moreover, the favourable Todd Creek geological environment (e.g., the South, Amarillo, 
Yellow Bowl, and North Zones) continues to be interpreted as having potential for hosting 
much more significant mineralization (including Eskay Creek VMS type deposits) than is 
currently apparent in the historical showings. For example, the strong polymetallic 
geochemical signature and alteration of the Amarillo Zone are interpreted to be indicative of a 
prospective epithermal system which is considered to be a major exploration target, and which 
has yet to be tested by diamond drilling. 
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The foremost objective of the 1999 project was to further appraise and prioritize the most 
important exploration targets in order to facilitate the discovery of ore via the planned YtK 
drill program. As initially contemplated by Okak, the drill program would focus mainly on the 
expansion of the South Zone deposit; and, as facilitated by budget, on the initial drill 
evaluation of the Amarillo and Yellow Bowl Zones. 

During the 1999 program, 14 tentative diamond drill holes were spotted in the field, with six in 
the South Zone target area (five on the South Zone deposit and one on the NEXT SZ); four on 
the North Zone; and, four on the Amarillo Zone. The new Middle Extension of the South Zone 
(MEXT SZ) gold/copper target was discovered in 1999; and, with some additional fieldwork, it 
may prove to be the most prospective of South Zone drill targets. Based on the results of the 
1999 Todd Creek Project, Geofrne recommends the following prioritization of Y2K drill 
targets. 

RECOMMENDED YZK, PHASE 1 DRILL STRATEGY: 

OVERALL APPROX TARGET/RATIONALE/ORCHESTRATION: 
PRIORITY: HOLE 

LENGTH: 

1. 300 m AMARILLO ZONE, EAST TARGET AREA, CAMP POND, 
DDHAZOO-04, L50N: the Amarillo Zone is interpreted as 
epitomizing the top of a very prospective epithermal system. The 
large target has been outlined by a 1994 airborne potassium 
channel radiometric survey, and partially by ground geocbemical 
and geological surveys. Sub crop located in 1999 at Camp Pond 
has a very prospective polymetallic geochemical signature (gold, 
copper, silver, lead, zinc, arsenic, mercury, antimony, 
molybdenum) and correlates with the strongest polymetallic soil 
geochemistry that Geofine has encountered in the Stewart Camp. 
The anomalies and favourable geology are deemed indicative of 
a particularly high priority drill target in a system that could host 
significant gold/copper mineralization at depth. 

As recommended by Geofine in 1997, the ownership ofthe TODD 
Claim to the west should be ascertained, and if available, 
optioned, prior to the commencement of drilling. 

. . . 
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OVERALL APPROX TARGET/RATIONALE/ORCHESTRATION: 
PRIORITY: HOLE 

LENGTH: 

l.A. 250 m CONTINGENT ON POSITIVE RESULTS FROM DDHAZOO- 
04: either a deeper cut under DDHAZOO-04 in search of 
gold/silver or gold/copper mineralization lower in the epithermal 
system; or DDHAZOO-01, a continuation ofthe drill section across 
the Amarillo Zone, but on L49N, 175 m west and 100 m south of 
DDHAZOO-04. 

2. 135 m 

3. 200 m 

4. 

5. 

100 m 

175 m 

SOUTH ZONE DEPOSIT, SOUTH ZONE, DDHSZOO-OlA: 
recommended by Geofine as a confirmation of, and a 15 m 
northerly step out on the high grade lens (Noranda 1988 drill core 
values up to 8.83 g gold/t and 0.45% copper over 11.7 m); and, 
utilizing HQ size core (2.5”) to evaluate the apparent nugget 
effect of disseminated chalcopyrite, and to confirm ore shoot 
morphology and grade parameters. 

Two additional claims (the former Pat 9 and Pat 10 Claims) 
should be staked to cover the apparent along strike extension of 
the South Zone structure south of the South Zone deposit. 

SOUTH ZONE DEPOSIT, SOUTH ZONE, DDHSZOO-01: Okak 
recommended hole, as deeper step out (75 m vertically below 
DDHSZOO-OlA) on the high grade lens, to determine continuity 
and confirm interpreted ore shoot morphology. 

MIDDLE EXTENSION OF SOUTH ZONE (MEXT SZ): May 
be the highest priority of South Zone drill targets; is a test of 
newly discovered, significant gold/copper mineralization (1999 
panel sample values up to 7.80 g gold/t; talus sample values up to 
7.25 g gold/t and 2.06% copper); but dependent on locating hole 
set up, possibly after some further evaluation on ropes. 
Recommended to be spotted on cliffs above MEXT, and drilled at 
steep inclination (approx. -75O), azimuth 100°, as dip and 
topography dictate. 

SOUTH ZONE DEPOSIT, SOUTH ZONE, DDHSZOO-03: Okak 
recommended hole, as deeper test about 180 m from DDHSZOO- 
OIA, down postulated east plunge axis of high grade lens. 
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I. 

8. 

100 m 

80 m 

100 m 

NORTHERN EXTENSION OF THE SOUTH ZONE (NEXT 
SZ), DDHNEXTSZOO-01: quartz breccia gold/copper zone 
somewhat similar to South Zone deposit, but on surface, zone 
intensely silicitied and less fractured and sulfidized; appears to be 
significant target with widths up to over 6 m, an apparent strike 
length over 100 m, and 1999 panel samples returning up to 1.30 g 
gold/t and 1.31% copper; only minimal apparent historic work; 
testing and hole position subject to confirmation of apparent dip 
and displacement on NEXT Fault: a shallow, initial hole drilled 
west from valley floor could be most economical, but chasing west 
dipping zone; and, displacement may indicate that the South 
Zone Structure has been displaced under Todd Creek Valley 
sediments i.e., NEXT Zone may be second, parallel mineralized 
zone to main target. 

Prior to the commencement of Y2K work, it is recommended that 
the former Pat 8 Claim should be restaked to cover the possible 
displacement of the South Zone Structure to the east, into Todd 
Creek Valley. 

B ZONE, NORTH GRID, DDHBZOO-01: hole would be drilled 
under and parallel to the approximately one meter wide, cross 
cutting semi massive sulfide copper/gold zone (seven 1999 samples 
average 0.81 g gold/t and 1.50% copper); however, sulfides are 
thought to be fracture filling off larger target coincident with 
northwest trend of B Zone - trend towards Amarillo Zone. 
Evidence for such target is found about 120 m to the south where 
1994 chip samples returned up to 2.21 g gold/t and 2.28% copper 
over a 6.5 m width; 100 m to south where three, 1994 semi 
massive sulfide sub crop samples averaged 4.70 g gold/t and 2.8% 
copper; and about 70 m to north where a 1999 float sample 
contained 140 ppb gold, 0.13% copper, 0.08% lead and 0.17% 
zinc; mineralization on North Grid (e.g., B, A, NE Zones) is 
thought to be associated with emanations from lower area of 
Amarillo epithermal system, and could thus offer important 
gold/copper targets. 

A ZONE, NORTH GRID, DDHANOO-01: hole would be drilled 
under outcrop which was re-sampled in 1999 and which returned 
44.18 g gold/t and 3.3% copper over 2 m; the A Zone was 
previously drilled by Noranda (values up to 3.47 g gold/t and 
0.75% copper over 31.85 m, incl. 14.47 g gold/t and 2.06% copper 
over 5.95 m); proposed hole would be 25 m step out to south, 
towards Fall Creek Valley Fault. 
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It is concluded that the Todd Creek Property has excellent potential for hosting a major 
polymetallic orehody, with substantial gold and copper components. Of the eight proposed 
Holes referenced above, seven have been spotted in the Beld and cross-sections and relevant 
vertical longitudinal sections prepared. As recommended above, and ideally as soon as 
possible, the former Pat 8,9, and 10 claims should be staked south and east of the South Zone 
deposit to cover the postulated along strike extension of the South Zone structure and any 
possible displacement of it to the east at the NEXT Zone. Restaking of the former Pat 6 and 7 
Claims is also proposed to cover the East Zone VMS target, along with the staking of two new 
claims to the north of the Pat 1 and Pat 2 Claims, to cover the Hamila Target Area. The 
ownership of the TODD Claim west of the Amarillo Zone should be ascertained and, if 
available, optioned. 

It is recommended that the Phase 1 drill program be orchestrated to optimize budget, and 
according to on-going results. For example, with an initial, significant discovery on the 
Amarillo Zone, the zone could immediately become the principal focus of Y2K drilling 
activities. However, the Amarillo Zone is at a higher elevation relative to the rest of the 
targets, and depending on yearly snow conditions, its testing may have to be postponed until 
late July or August. Notwithstanding the above, the South Zone is considered to offer a 
unique discovery opportunity. If access to Amarillo were delayed, Geotine would then 
recommend the pursuit of the South Zone drill targets and the follow-up work at the MEXT 
SZ early in July, as the first Y2K priority. 

Based on Geotine’s considerable experience in the Stewart Camp, a cost effective drill program 
and follow-up recommended geological surveys would include an on-site camp and helicopter. 
The minimum cost effective, helicopter supported HQ drill program entails about 1000 m of 
diamond drilling. The approximately 1450 m program contemplated in the table above, along 
with proposed follow-up work, would have an estimated alI in cost, net of refundable 
reclamation bond and GST, of about %340/m. The estimate is based on 1999 contractor bids. 
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REPORT ON THE 1999 EXPLORATION PROGRAM 

CARRIED OUT ON THE TODD CREEK PROPERTY, 

STEWART GOLD CAMP, SKEENA MINING DIVISION, 

NORTHWESTERN BRITISH COLUMBIA 

1. INTRODUCTION: 

The following report reviews the results of the 1999, helicopter supported exploration program 
carried out on the Todd Creek Property (Map 1) by Geofine Exploration Consultants Ltd. on 
behalf Okak Bay Resources Ltd. The property is located in the Stewart Gold Camp of 
Northwestern British Columbia (Figures 1,2,3) and straddles the Todd Creek Valley, about 
35 km northeast of Stewart, British Columbia. 

The work was carried out in July, August and September as weather conditions, characterized 
by residents as the worst ever experienced in the Stewart area, allowed. The main objective of 
the program was the identification, evaluation and prioritization of the most prospective drill 
targets in order to facilitate the discovery of a significant orebody via a YtK drill program. 

There is no lack of drill targets on the property, which is mainly underlain by the Jurassic Age, 
Unuk River Formation that hosts most of the significant mineralization in the Stewart Camp 
(Figures 2, 7). The exploration target is a substantial gold/copper, and/or a copper/ 
lead/zinc/silver orebody, most likely to be discovered at, or in proximity to the large, 
epithermal system that is apparent on the Amarillo Zone (Figures 3, SA). The principal 
structures which host many of the quartz breccia gold/copper showings (e.g., the South Zone 
Structure) could also yield an important deposit, particularly at structural junctions where 
substantial ore shoots may be developed (e. g., at the Middle Extension of the South Zone 
{MEXT SZ}; Maps 1,2). 

Relevant Stewart Camp models that apply to the Stewart Property include the Eskay Creek 
VMS deposit (Figure 2) with 1999 reserves of about 1.4 million tonnes grading 57.7 g gold/t, 
and 2493 g silver/t: e.g., the East Zone’s rhyolite and mudstone environment east of the 
Amarillo Zone, and the Yellow Bowl Zone’s pyroclastic and felsic volcanic stratigraphy; the 
historic Silbak-Premier deposit (Figure 2): i.e., to the lower levels of the Amarillo Zone 
epithermal system; and, the Marc Zone, Red Mountain (Figure 2) type mineralization 
(auriferous pyrite and chalcopyrite in fracture controlled, often brecciated zones associated 
with Jurassic intrusions): e.g., possibly the South Zone deposit. 
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2. PROPERTY, OWNERSHIP, OPTION AGREEMENTS: 

The Todd Creek Property consists of the Todd 1-13 and Todd 18 Claims, the Pat l-5 Claims, 
and the Pat 20-24 claims (Table 1; Map 1). The property comprises 424 claim units that cover 
106 square km. The 24 claims are located on British Columbia Mineral Titles Maps 104AO4E, 
104A04W, 104AOSE and 104A05W (Map 1). 

The Claims are registered in the name of Geofine Exploration Consultants Ltd, as agent of 
Geofund. Geofund is the owner of the property and is a private investment group that funds 
the research, acquisition and marketing of mineral targets. Okak Bay Resources Ltd. holds 
the property under option from Geofine, and can earn a 100% interest by fulfilling escalating 
option payments and work conditions. The interest is subject to an underlying option 
agreement with Island Arc Resources Ltd.; and, to a Geofund 2% NSR, which is subject to a 
buyout. 

3. LOCATION AND ACCESS: 

The Todd Creek Project is located in the Skeena Mining Division, about 35 km northeast of 
the town of Stewart, Northwestern British Columbia (Figures 1,2). The property is located on 
NTS Map Sheets 104/A4 and 104/A5 and centred at about Latitude 56O, 17’; Longitude 129O, 
48’ (Figure 3). The claims straddle the Todd Creek Valley, approximately 10 km north of the 
Stewart Highway 37A (Figure 2). 

In view of the mountainous terrain, helicopter access is currently required, either from the 
Vancouver Island Helicopter base in Stewart or from staging areas near American Creek; or, 
from the Bowser Lake access road off the Stewart-Cassiar Highway. The most logical land 
route to facilitate the development of an ore body is probably north along Todd Creek to the 
Bowser River, east to Bowser Lake and east by barge across the lake where lumber roads lead 
to the Stewart-Cassiar Highway 37. A 9 km tunnel driven north from the Rufus Creek area on 
Highway 37A would provide the most direct and all season route to the port of Stewart, and to 
the historic Westmin mill. However, a major discovery would he required to justify the 
expense of such a tunnel. 

4. TOPOGRAPHY, DRAINAGE, CLIMATE, WILDLIFE & VEGETATION: 

The Todd Creek property is located within the Boundary Ranges of the northern British 
Columbia Coastal Mountains (Figure 4). The regional topography is characterized by the 
Todd Creek Valley, which has an elevation of between about 600 to 900 m on the property 
(Figure 4). East and west of Todd Creek, the valley rises steeply to elevations over 2000 m. 
The mountainous topography is characterized by young, deep valleys hosting tributaries, that 
drain into Todd Creek and that facilitate geological and geochemical surveys (Figure 3). The 
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heads of the valleys are often occupied by glaciers, which are currently receding at a rate of 
tens of meters per year. Approximately 20% of the property is covered by glaciers and ice 
fields (Figure 3). 

The exploration field season generally extends from late June to October. In 1999, the Stewart 
area experienced adverse weather that long time residents have characterized as the worst in 
memory. Below normal temperatures with rather constant rain and fog entailed generally 
negative exploration conditions for much of the of the field season. Winters have been getting 
milder. However, snow can cover higher evaluations in late September and accumulations can 
total several meters in a 24-hour period. Recorded mean annual snowfalls in the area range 
from 520 cm at Stewart (sea level) to 1,500 cm at Tide Lake Flats (915 m elevation). Summers 
are usually characterized by long hours of daylight and pleasant temperatures. The proximity 
to the ocean and relatively high mountains can make for highly changeable weather, including 
dense morning fog along the coast. Stewart is located on the Portland Canal (Figure 2) and 
has the distinction of being Canada’s most northerly, ice-free seaport. 

Wildlife in the area consists of mountain goats, foxes, grizzly bears, wolves, marmots, martins 
and ptarmigan. Vegetation in the Todd Valley ranges from dense tag alders to small areas of 
spruce forest, to sub-alpine spruce thickets, with heather and alpine meadows. Above 
treelineat approximately 1,200 m, bare rock, talus slopes and glaciers with occasional islands of 
alpine meadow prevail. 

5. EXPLORATION HISTORY: 

The central area of the Stewart Camp was prospected at the close of the 19th century, mainly 
for visible gold in quartz veins. The showings were generally located on patented claims, but 
very little of this work was documented. 

The most prominent early discovery was the historic Silbak-Premier gold-silver mine, which 
produced 56,000 kg of gold and 1,281,400 kg of silver in its original lifetime from 1918 to 1976. 
The mine was t-e-opened by Westmin in 1988 with reserves quoted at 5.9 million tonnes 
grading 2.16 g gold/t and 80.23 g silver/t (Randall, 1988). The mine closed in 1998 and the 2500 
t/d mill facility is currently shut down and under care and maintenance. 

The Camp, after more recent discoveries (Figure 2) that include the recently closed Snip Mine 
(total deposit size of 1,055,105 ounces of gold contained in 1.3 M tonnes); the Eskay Creek 
Mine (total deposit size of about 7.1 M ounces gold equivalent); and, Red Mountain (with 
reserves of about 1 M ounces of gold), continues to be regarded as a very prospective 
environment where discoveries of rich, gold/silver/base metal deposits can be made. 

In 1999, only minor exploration activity took place in the camp, other than some diamond 
drilling at the Eskay Creek Mine and the current program described herein. The decline in 
metal prices and in the junior equity markets, along with the uncertainty with regard to 
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natural resource policy in BC, and to the resolution of native land claims settlements, have 
generally curtailed exploration in the province. Expenditures in the Northwest Region, which 
extends up to the Yukon in BC, declined to their lowest levels in years, down to about $5.3 M 
from the approximately $8.5 M in 1998 (pers. corn., Paul Wojak, BC geologist). However, 
industry analysts indicate there could be a dramatic increase in activity in the province, with a 
more favourable political atmosphere. 

Historical exploration activities on the Todd Creek property evolved around the 12 mineral 
showings that are located on and in the vicinity of the property and that are referenced in the 
BC government’s mineral records (“Mitttile”). The showings are briefly described below, and 
are located on Map 1 according to MintBe Number. 

a. Minfile 001: South Zone on Todd 13: 

The South Zone was located on the Noranda Tot 10 claim at the south end of the Todd Creek 
property. The South Zone was discovered by Newmont Mining Corporation in 1959, and was 
held by Noranda Exploration Company, Limited and Goldnev Resources Inc. until the spring 
of 1997. The South Zone was staked by Geofine, via the Todd 13 claim. 

According to Government Assessment Report 18800, the South Zone is the most significant 
target area located on the Tot 10 and 11 claims. Drilling in 1987 tested the southern 175 m 
strike length of the zone and significant results include: 

11.93 g gold/t over 1.73 m 
4.10 g gold/t over 2.00 m 
4.01 g gold/t over 1.50 m 
3.25 g gold/t over 3.69 m 
3.36 g gold/t over 2.61 m 

Drilling in 1988 tested the down dip extension and strike continuity of the zone for an 
additional 200 m to the north. Intersections ranged from l-30 m and significant values include: 

6.91 g gold/t over 8.15 m 
6.86 g gold/t over 2.00 m 
6.53 g gold/t over 2.05 m 
4.65 g gold/t over 6.15 m 
8.83 g gold/t over 11.70 m 
6.12 g gold/t over 6.10 m 

The zone has been tested by 34 holes comprising 3186 m. The zone was reported by Noranda 
to be hosted by altered feldspar porphyry exposed over an area of 950 by 500 m. Quartz-pyrite 
is the principal alteration, but near the mineralization, quartz-sericite is the dominant type. 
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The mineralization consists of chalcopyrite, pyrite, specular hematite and malachite. The 
mineralization is hosted by a 5 to 15 m wide, northeast trending, fracture zone that dips west. 
The area is underlain by Hazelton Group rocks, of Upper Triassic to Lower Jurassic, Unuk 
River Formation. 

The South Zone is reported to contain drill indicated reserves of 207,000 tonnes grading 5.48 g 
gold/t (Hemlo Gold Mines Inc., 1988 Annual Report). 

b. MintlIe 111: Mid Zone on Todd 12: 

The Mid Zone was discovered by Noranda in 1986. It comprises an area about 500 by 250 m 
encompassing several west-southwest to northwest trending quartapyritechalcopyrite veins. 
The veins are 0.01 to 6.0 metres wide and 1 to 108 metres long. Grab samples assayed up to 
1.68% copper with negligible molybdenum, lead, zinc, silver, arsenic, cadmium, antimony, and 
gold values. The mineralization is apparently hosted by altered felsic rocks composed of 
quartz-sericite-pyrite. 

c. Minfile 110: Ridge Showing on Todd 12: 

The Ridge showing was discovered by Noranda in 1987. The showing consists of several 
mineralized outcrops that cover an area about 300 by 200 m. Mineralization comprises pyrite, 
chalcopyrite and malachite. North-northwest trending andesite flows and agglomerates are 
reported to be interbedded with feldspar porphyry (intrusive?) and rhyolite flows and tuffs. 
Grab samples assayed up to 0.34 g gold/t, 5.2 g silver/t, and 14.14% copper. The 
mineralization appears to be hosted by matlc volcanics that lie immediately west of a large 
gossan apparently associated with feldspar porphyry. Approximately 200 m north of the 
showing, a sample from outcrop assayed 12.7g silver/t, 1.17% lead and 1.71% zinc. 

d. Mintlle 109: Knob 1 Showing on Todd 3: 

The Knob 1 showing was discovered by Noranda in 1987. The showing comprises several l-10 
cm wide chalcopyrite veins that occur in a large, prominent gossan. The gossan includes 
extensive areas of quartz-sericite-pyrite alteration. A grab sample from one of the veins 
assayed 0.37% copper. The mineralization occurs in pervasively altered, northwest trending 
andesite flows and breccias, which are intruded by fine grained matic dykes. 

e. Mintile 108: Tot 9 Showing on Todd 4: 

The Toe 9 showing was discovered by Noranda in 1986. Mineralization consists of narrow 
chalcopyrite veins that occur in l-2 m wide discontinuous, north-northwest trending shear 
zones. The zones are reported to be hosted by altered feldspar porphyry composed of quartz, 
sericite and pyrite. Grab samples assayed up to 32.9 g gold/t and 3.08% copper. 
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f. Mintile 107: Fl Zone or Fall Creek East Zone on Todd 3: 

The Fl Zone was discovered by Noranda in 1987 as a follow-up of anomalous values returned 
in a soil survey on the south side of Fall Creek. During 1986 to 1989 Noranda completed 
geological mapping, silt and soil geochemical surveys and four holes totalhng 368 m on the 
zone. Significant intersections include: 

6.72 g gold/t over 1.45 m 
12.10 g gold/t over 1.25 m 
2.73 g gold/t and 0.59% copper over 13.00 m 

incl. 5.41 g gold/t and 0.50% copper over 5.25 m 
4.34 g gold/t over 2.00 m 
3.94 g gold/t over 7.90 m 

incl. 4.71 g gold/t over 4.75 m 

The mineralization is associated with pervasively altered andesites that contain quartz-sericite- 
pyrite zones and that are cut by mineralized structures with a variety of orientations. The 
main zone of interest is associated with quartz-pyrite-chalcopyrite-barite veins that have been 
traced for 400 m along strike and 300 m vertically. The drilling tested the zone over a strike 
length of 100 m and to a depth of 50 m. 

IP and soil geochemistry delineated an anomalous area 900 by 450 m, which encompasses the 
Fl zone and several other mineralized outcrop and float occurrences. In 1990, Golden Nevada 
Resources Inc. drill tested a number of the IP targets with 10 holes that did return some 
significant results including 1.35 g gold/t over 15.35 m (Baerg, 1991). The encouraging results 
were never followed up. 

g. Minfile 106: North A Zone on Todd 2: 

The North A Zone on the Todd 2 claim was a Newmout discovery and yielded signiticant 
results. The zone is described as northwest trending and vertically to steeply west dipping, 
comprising 0.1-2 m wide quarts, chalcopyrite, pyrite, hematite and breccia veins. The veins are 
commonly banded and brecciated and have been traced for 320 m. Trenching results ranged 
up to 3.8 g gold/t across 14.3 m. 

The zone was tested with 9 holes and a Mise-a-la-masse survey. The drilling and geophysics 
suggest that the zone is discontinuous and poddy along strike and down dip. Widths on the 
zone range from l-32 m. The zone was tested over a strike length of 150 m. Significant drill 
values include the following: 
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3.41 g gold/t, 0.75% copper over 31.85 m 
inc. 14.47 g gold/t, 2.06% copper over 5.95 m 

2.83 g gold/t, 0.58% copper over 1.95 m 
3.95 g gold/t, 0.22% copper over 2.00 m 
3.43 g gold/t, 0.73% copper over 1.70 m 
6.21 g gold/t, 0.60% copper over 1.75 m 

Another zone 200 to 550 m east of the above zone contains identical mineralization except for 
the absence of stringer mineralization. Chip sampling on this zone produced assay values up to 
9.53 g gold/t and 0.35% copper across 1 m. 

h. Miniile 105: North East Zone on Todd 2: 

The showing was discovered by Noranda in the course the follow-up of a geochemical survey. 
The host rocks are propyllitically altered green volcanics, green to buff agglomerates/flow 
breccias and tnff. Alteration consists of chlorite, carbonate, sericite and pyrite (t-5%). A 
feldspar porphyry dyke is exposed near the showing. Mineralization consists of a west- 
northwest trending harite-quartz-galena vein, which cuts the feldspar porphyry body. 
Samples assayed up to 39.30 g silver/t, 12% lead, and 6.2% zinc, with negligible copper and 
gold values. 

i. Minfile 104: Orange Mt. Showing on Woodcock’s Todd Claim (2 units) within Todd 1 and 
Todd 2: 

The showing is hosted by altered volcanics within an alteration zone some 1500 m by 1200 m. 
A barite jasper zone lies within the alteration zone and is the locus of the showing. 
Mineralization comprises pyrite, barite, and galena. Abundant jarosite is noted in the 
intensely altered area. Chip samples ranging up to 232.5 g silver/t and 12.8% lead across 0.7 m 
were reported. Approximately 190 m east northeast of the showing, grab samples assayed up 
to 199.5 g silver/t and 27.7% lead. Approximately 250 m northeast of the showing grab 
samples assayed up to greater than 100 g silver/t, 0.22% copper, and 0.28% lead. 

j. Minfile 103: Bow 31 Showing on Todd 2: 

Brucejack Gold Ltd. outlined an area of anomalous gold and silver values in 1987-1988. 
Marlin Developments analyzed the previously collected samples for base metals. The showing 
consists of massive to weakly foliated, fine grained tnff that contains 7 to 10% finely 
disseminated pyrite. A grab sample assayed 175.9 g silver/t, 0.41% lead, and 0.52% zinc. 

k. Minfile 102: Bow 32 Showing on Todd 2: 

Brucejack Gold in conjunction with Marlin Developments found the zone in the follow-up of 
a geochemical survey. Mineralized outcrops occur on both sides of Todd Creek over a distance 
of about 200 m. Silver values from the outcrops typically range from 34 to 343 g/t. The 

12 



assium feldspar megacrysts. The Eocene Hyder quartz-monzonite, comprising a main 
batholith, several smaller plugs and a widespread dyke phase, represents the Coast Plutonic 
Complex. 

Middle Cretaceous regional metamorphism (Alldrick et al., 1987) is predominantly of the lower 
greenschist facies. This metamorphic event seems to be related to compression and 
concomitant crustal thickening at the Intermontaine - Insular superterrane boundary (Rubin 
et al. 1990). Biotite hornfels zones are associated with a majority of the quartz monzonite and 
granodiorite stocks. 

7. REGIONAL MINERALIZATION: 

The Stewart Complex is the setting for the Stewart (Silbak-Premier, Silver Butte, Big Missouri, 
Red Mountain, Iskut (Snip, Johnny Mountain, Eskay Creek) Sulphurets, and Kitsalt (Alice 
Arm) gold/silver mining camps (Figure 2). Mesothermal to epithermal, depth persistent gold- 
silver veins form one of the most significant types of economic deposit. There appears to be a 
spatial as well as a temporal association of gold deposits to Lower Jurassic Calc-alkaline 
intrusions and volcanic centres (Figures 8,8A). These intrusions are often characterized by l- 
2 cm sized, potassium feldspar megacrysts and correspond to the top of the Unuk River 
Formation. 

The most prominent example of this type of mineralization is the historic Silbak-Premier gold- 
silver mine, which has produced 56,000 kg of gold and 1,281,400 kg of silver in its original 
lifetime from 1918 to 1976. The mine was reopened by Westmin in 1988 with reserves quoted 
at 5.9 million tonnes grading 2.16 g gold/t and 80.23 g silver/t (Randall, 1988). The mine was 
closed in the summer of 1997 and the mill is currently up for sale. 

The ore is hosted by Unuk River Formation andesites and comagmatic Texas Creek 
porphyritic dacite sills and dykes. The ore bodies comprise a series of en echelon lenses, which 
are developed over a strike length of 180 m and through a vertical range of 600 m (Grove, 
1986; McDonald, 1988). The mineralization is controlled by northwesterly and northeasterly 
trending structures and their intersections but also occurs locally concordant with andesitic 
flows and breccias. 

Two main vein types occur: silica-rich, low-sulfide precious metal veins and sulfide-rich base 
metal veins. The precious metal veins are more prominent in the upper levels of the deposit 
and contain polybasite, pyrargyrite, argentiferous tetrahedrite, native silver, electrum and 
argentite. Combined sulfides of pyrite, sphalerite, chalcopyrite and galena are generally less 
than 5%. The base metal veins crosscut the precious metal veins and increase in abundance 
with depth. They contain 25 to 45% combined pyrite, sphalerite, chalcopyrite and galena, 
with minor amounts of pyrrhotite, argentiferous tetrahedrite, native silver, electrum and 
arsenopyrite. 
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Quartz is the main gangne mineral, with lesser amounts of calcite, harite, and some adnlaria 
being present. The mineralization is associated with strong silicification, feldspathization, and 
pyritization. A temperature range of 250 to 260 degrees C has been determined for the 
deposition of the base and precious metals (McDonald, 1990). 

Middle Eocene silver-lead-zinc veins are characterized by high silver to gold ratios and by 
spatial association with molybdenum and/or tungsten occurrences. They are structurally 
controlled and lie within north, northwest, and east trending faults. This mineralization has 
been less significant in economic terms. 

Porphyry molybdenum deposits are associated with Tertiary Alice Arm Intrusions, a belt of 
quartz-monzonite intrusions parallel to the eastern margin of the Coast Plntonic Complex. An 
example of this type of deposit is the BC Molybdenum Mine at Lime Creek. 

The Eskay Creek Mine (current reserves of 1.4 million tonnes grading 57.7 gold/t and 2493 g 
silver/t) is planning to increase current production from 150 t/d to 250 t/d in October 2000. 
The deposit is hosted within Contact Unit carbonaceous mndstone and breccia, as well as the 
underlying rhyolite breccia. Two styles of mineralization are present. The first is a visually 
striking assemblage of disseminated to near massive stibnite and realgar within the Contact 
Unit. The second style occurs in the adjacent footwall rhyolite, and features a stock workstyle 
quartz-mnscovite-chlorite breccia mineralized with sphalerite, tetrahedrite and pyrite. Highest 
gold and silver values are obtained where the Contact Unit is thickest and the immediately 
underlying rhyolite breccia is highly fractured and altered. Drilling continues to expand the 
original, approximately 280 m by 100 m zone that has an average thickness of 10 m. 

The Eskay Creek 21B deposit is approximately 900 m long, from 60 to 200 m wide and locally 
in excess of 40 m thick. Contact Unit mineralization comprises a continuous stratiform sheet of 
banded high grade gold and silver bearing base metal sulfide layers, from 2 to 12 m thick. 
Mineralization appears to be bedding parallel. Snllide minerals present include sphalerite, 
tetrahedrite, bonlangerite, bornite plus minor galena and pyrite. Gold and silver are 
associated with electrum, which occurs as abundant grains associated with sphalerite. 
Peripheral and footwall to the banded sulfide mineralization, are areas of microfracture, 
veinlet hosted, disseminated tetrahedrite, pyrite and minor bonlangerite mineralization. 

No exploration was carried out on Royal Oak’s Red Mountain project in 1999, and the 
property is now in the hands of a receiver. Royal Oak had apparently curtailed work in 1997 
as a result of a dispute with the BC government. The Marc Zone and its northerly extension, 
the AV Zone, occur as sulfide lenses or cylinders associated with a structural junction and the 
brecciated contact of the Goldslide Intrusion. The mineralization consists of densely 
disseminated to massive pyrite and/or pyrite stringers and veinlets and variable amounts of 
arsenopyrite, tetrahedrite and various tellnrides. Several phases of mineralization and 
deformation are indicated by the presence of different generations of pyrite and breccia 
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fragments consisting of pyrite. High grade gold values are usually associated with the semi 
massive, coarse-grained pyrite aggregates, hut also with stock works of pyrite stringers and 
veinlets. Gold occurs as native gold, electrum and as tellurides. Approximately 1 M ounces 
have been outlined to date, with an average grade of about 10 g gold/t. 

8. TODD CREEK PROPERTY GEOLOGY: 

The property geology (Grove, 1992; Figure 9; Maps 2-4) is dominated by the Lower Jurassic 
Unuk River Formation that hosts most of the significant base and polymetallic mineralization 
in the Stewart Camp. The rocks are mainly comprised of green and grey-black andesite flows, 
green, red, purple volcanic breccias and agglomerates, and interbeds of crystal and lithic tuffs 
and a variety of sediments. 

As indicated in Min File Report 104A 001, the rocks are reported to have been intruded by a 
number of feldspar porphyry bodies, the extent of which remain to be determined. As 
indicated by the regional total field magnetics (Figure lo), a number of circular magnetic lows 
in the southern area of the property may reflect such intrusions or zones ofalteration. Varying 
degrees of pervasive alteration have been observed ranging from calcite-epidote-pyrite, 
chlorite-quartz-pyrite, quartz-carbonate-pyrite to quartz-pyrite-sericite-jarosite/alunite. A 
spectacular gossan zone, Orange Mountain (Photo 43), composed of iron oxide and clay 
alteration is associated with altered (quartz-barite-hematite) pyroclastic rocks and andestitic 
flows. The Amarillo Zone on the east side of Orange Mountain (Maps 1, 2) is thought to 
epitomize the top of a large epithermal system. 

The Unuk River Formation is overlain on the northern part of the property by Middle Jurassic 
mafic lavas and breccias and a variety of sediments of the Betty Creek Formation. Overlying 
rhyolite and rhyolite breccia of the Mt. Dilworth Formation is found mainly on the northeast 
part of the property in the East Target Area (Map 2A). 

As mapped by Grove (Figure 9), the property is bordered on the west by a major northeast 
trending fault that follows American Creek, and partially on the east by a north trending 
structure. Prominent structural junctions are apparent on the property and the structural 
fabric trends north, north-northwest, north-northeast, east-northeast, and east. The often 
orthogonal to sub-orthogonal fabric generally has near vertical to steep westerly and to steeply 
southerly dips, and appears to control much of the drainage of the area. 

A major north trending fault system is postulated to be associated with the Todd Creek Valley: 
and, an east trending fault is associated with the Fall Creek Valley. Many of the mineralized 
showings on the property comprise structurally controlled quart-pryrite-chalcopyrite +/- 
hematite, galena and sphalerite breccia veins located in proximity to these faults. The 
mineralization is hosted mainly by quartz-pyrite and quartz-pyrite-sericite altered volcanic 
breccias, agglomerates and crystal tuff. 
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highest grade mineralization occurs on the east bank of the creek and is hosted in a hematite 
chlorite altered felsic tuff. It consists of a 20 to 30 cm wide stock work of quartz, barite and 
carbonate containing 15% pyrite as disseminations and stringers. A sample of this 
mineralization assayed 2262.9 g silver/t. Immediately west of the showing on the west bank of 
the creek, a grab sample assayed 0.14 g gold/t, 233.1 g silver/t and 0.54% lead. 

In 1994, Geofund staked the Todd Creek Property and, under an option agreement with 
Oracle Minerals Inc., carried out a $200,000, Phase 1 exploration program (Molloy, 1994). 
The work included compilations of historical data; an Aerodat helicopterborne conventional 
EM and gradiometer survey (Map 2); and, reconnaissance geological and geochemical surveys 
on a number of the most prospective targets, including the Fall Creek, North and Amarillo 
Zones. Based on the work, a $600,000, 1997 follow-up program was reeommended that 
included a number of components of the current program, and an 1800 m drill program. The 
historical Noranda gold and copper intersections on the East and West Fall Creek Zones and 
on the North A Zone were the main focus of the proposed drill program. 

In 1997, Geofund optioned the property to Island Arc Resources Ltd. Geotine carried out a 
S215,OOO detailed follow-up program on the Amarillo, North, Yellow Bowl and South Zones; 
and reconnaissance surveys on the East Target area and the Mylonite Zones. As a result, an 
%850,000 exploration program was proposed that included further target prioritization and 
about 2600 m of diamond drilling on the South, Amarillo and Fall Creek, and North Grids. 

6. REGIONAL GEOLOGY: 

The Todd Creek property is situated in a broad, north-northwest trending volcanogenic- 
plutonic belt consisting of the Upper Triassic Stuhini Group and the Upper Triassic to Lower 
Middle Jurassic Haxelton Group. This belt has been termed the “Stewart Complex” (Figures 
56) by Grove (1986) and forms part of the Stikinia Terrane. The Stikinia Terrane, together 
with the Cache Creek and Quesnel Terranes, constitute the Intermontaine Superterrane, 
which was accreted to North America in Middle Jurassic time (Monger et al, 1982). To the 
west, the Stewart Complex is bordered by the Coast Plutonic Complex. Sedimentary rocks of 
the Middle to Upper Jurassic Bowser Lake Group overlay the Stewart Complex in the east. 

The Jurassic stratigraphy was established by Grove (1986, Figure 5) during regional mapping 
conducted from 1964 to 1968. Formational subdivisions have been made and are currently 
being modified and relined as regional work continues, most notably by the Geological Survey 
Branch of the British Columbia Ministry of Energy, Mines and Petroleum Resources (Alldrick, 
1984,1985,1989); and, by the Geological Survey of Canada (Anderson, 1989; Anderson and 
Thorkelson, 1990; Lewis, et al, 1993; Creig, et al, 1995). The sedimentological, structural, and 
stratigraphic framework of the area is being established with some degree of precision. 
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The Hazelton Group represents an evolving (alkalic/calc-alkalic) island arc complex, capped by 
a thick turbidite succession (Bowser Lake Group). Grove (1986) divided the Hazelton into 
four litbo-stratigraphic units (time intervals defined by Alldrick, 1987): 

1. The Upper Triassic to Lower Jurassic Unuk River Formation (Norian to 
Pliensbachian). 

2. The Middle Jurassic Betty Creek Formation (Pliensbacbian to Toarcian). 
3. The Middle Jurassic Salmon River Formation (Toarcian to Bajocian). 
4. The Middle to Upper Jurassic Nass Formation (Toarcian to Oxfordian - 

Kimmeridigian). 

Alldrick assigned formational status (Mt. Dilwortb Formation, Figure 7) to a Toarcian rbyolite 
unit (Monitor Rhyolite) overlying the Betty Creek Formation. Rocks of the Salmon River 
Formation are transitional between the mostly volcanic Hazelton Group and the wholly 
sedimentary Bowser Lake Group and are presently regarded as the uppermost formation of 
the Hazelton or the basal formation of the Bowser Lake Group. 

The Unuk River Formation (Figure 7), a thick sequence of andesite flows and pyroclastic rocks 
with minor interbedded sedimentary rocks, hosts a number of major gold deposits in the 
Stewart Camp (Figure 2). The unit is unconformably overlain by heterogeneous, maroon to 
green, epiclastic volcanic conglomerates, breccias, greywackes and titter grained elastic rocks of 
the Betty Creek Formation. Felsic flows, tuffs and tuff breccias characterize the Mt. Dilwortb 
Formation (Figure 7). This formation represents the climatic and penultimate volcanic event 
of the Hazelton Group volcanism and forms an important regional marker horizon. The 
overlying Salmon River Formation has been subdivided in the Iskut area into an Upper Lower 
Jurassic and a Lower Middle Jurassic member (Anderson and Tborkelson, 1990). The upper 
member has been further subdivided into three north trending facies belts: the eastern Troy 
Ridge facies (starved basin), the medial Eskay Creek facies (back-arc basin) and the western 
Snippaker Mountain facies (volcanic arc). 

Sediments of the Bowser Lake Group rest unconformably on the Hazelton Group rocks and 
they include shales, argillites, silt and mudstones, greywackes and conglomerates. The contact 
between the Bowser Lake Group and Hazelton Group passes between Strobn Creek in the 
north and White River in the south. The contact appears to be a thrust zone with the Bowser 
Lake Group sediment “slices” occurring within and overlying the Hazelton Group pyroclastics 
to the west. 

Two main intrusive episodes occurred in the Stewart area: a Lower Jurassic suite of diorite to 
granodiorite porpbyries (Texas Creek Suite) that are comagmatic with extrusive rocks of the 
Hazelton Group; and, an Upper Cretaceous to Early Tertiary intrusive complex (Coast 
Plutonic Complex and satellite intrusions). The early Jurassic suite is characterized by the 
occurrence of coarse hornblende, ortboclase and plagioclase and phenocrysts and locally pot- 
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9. 1999 EXPLORATION PROGRAM, TODD CREEK PROPERTY: 

The 1999 exploration program was carried out by Geotine in July, August and September, as 
allowed by weather and lield conditions. Exploration expenditures, including permitting, 
claim staking, field work, mob-demob, compilations, analytical quality assurance, reporting, 
filing fees, and overhead, total about %80,000 and are summarized in Table 2. A total of 216 
samples were submitted to Chemex Labs in Vancouver, and are summarized in Table 3 by 
sample type. Sample descriptions, analytical results and Chemex Certificates of Analyses for 
each specific target are included at the end of that section of the report. 

9.1 QUALITY ASSURANCE OF ANALYTICAL DATA (TABLES 4,5,6): 

The quality of the Chemex analytical data was monitored by three types of check samples 
(Tables 4,5): 

a) An in-house stream sediment sample with anomalous gold, silver, copper lead, zinc, 
arsenic, cadmium, molybdenum and nickel values. The sample is a composite 
stream sediment from Bitter Creek, which drains the area of the Red Mountain 
gold deposit. The sample’s analytical results characterize the polymetallic signature 
often associated with significant Stewart Camp deposits. 

b) Canmet standard, CH3, that is used as a “high” gold check and that has a Canmet 
certified content of 1400 ppb gold (Table 4); not all the values for CH3 are 
“certified”* , provisional and informational values are those provided by other 
laboratories and are so named by Canmet to indicate a lower confidence level 
relative to certified values. 

c) Canmet standard, WGM-1, that is used as a “low” gold check and that has a 
Canmet certified content of 110 ppb gold (Table 4); gold is the only element 
analyzed by Canmet that is relevant to this program. 

In addition to the check samples, a number of pulps from samples analyzed by Chemex (Table 
6) were run at second lab, XRAL Analytical Services in Toronto. 

The check samples are shown in Table 5 by type, invoice number and date, and by analytical 
results for 10 elements. This data, in Geotine’s opinion, has given rise to the following issues: 
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TABLE 3: 1999 EXPLORATION EXPENDITURES, 
TODD CREEK PROPERTY: 

EXPENDITURE TYPE: 

SALARIES: 

WC INS.: 

SUPPLIES: 

COMMUNICATION: 

ACCOMODATION, 
SUSSISTANCE: 

MOB-DEMOS: 

AIRCRAFT CHARTER: 

ANALYSES: 

VEHICLE, KMS, 
INS, SAMPLE SHIP: 

COURIER: 

COPIER: 

AMOUNT* 
($CDN): 

25725.29 

1190.32 

1881.04 

997.20 

2489.82 

2889.00 

14952.09 

6182.71 

3839.23 

382.10 

896.44 

REPORT, PERMITTING, 
FILING, ASSESSMENT 
FEES: 15867.28 

GRAND TOTAL: 77292.52 

OVERHEAD: 2318.78 

GRAND TOTAL 79611.30 

GST 
($CDN): 

1090.26 

123.61 

66.82 

46.43 

189.00 

978.18 

404.46 

184.16 

25.01 

57.72 

676.68 

3842.33 

* estimated where all figures are not currently available 
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TABLE 3: 1999 GEOCHEMICAL SAMPLES, 
TODD CREEK PROPERTY 

SAMPLE TYPE: 
ROCK: STR.SED.: SOIL: CHK SAMP. 

STANDARDS: SEDIMENT: 
EXPLORATION 
TARGET: 

PROJECT: 16 

Geophysical 
Line, South 
Zone : 

18 

MEXT South 
Zone : 23 

NEXT South 
Zone: 21 

A Zone, North 
Grid: 12 

B Zone, North 
Grid: 24 

NE Zone, 
North Grid: 3 

Amarillo Zone: 44 

Yellow Bowl 
Zone : 15 

NW Recon: 6 

Knob Recon: 1 

TOTALS : 167 19 4 16 10 

4 

4 

4 

3 

4 

10 

GRAND TOTAL: 216 
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TABLE 4: 

CANMET ANALYTICAL DATA 

FOR CANMET STANDARDS WMG-I, CH-3 



WMG-1 

Mineralized Gabbro PGE Material 

WMG-1 was obtained from the Wellgreen Complex, Yukon Territory, Canada. This mineralized 
gabbro consists largely of pyroxene with prehnite, amphibole, chlorite and accessory magnetite, 
ihnenite and titan&e. Mineralization consists chiefly of chakopyrite, pyrrhotite, pentlandite, violarite 
and ahaite. 

WMG-I was prepared and certified in cooperation with the Analvtka.l Method Development Section 
of the Min& Deposits Division of the Geological Survey of Canada (GSC). 

Recommended Values and 95% Confidence Intervals 

Certified 

Au Pt. Pd Rh 
w/g w/g w/cl w/g 

110. 731. 382. 26. 
-t 11. f 35. f 13. f 2. 

Approximate Composition, wt % 

SiOZ Al203 Fe203 Ti02 cao MgO 

41. 8.6 17.0 0.7 15.0 11.5 

ml 
w/g 
35. 

* 5. 

KZO Na20 

0.1 0.2 

IX 
w/g 

46. 
f 4. 

i-WI0 

0.2 

Provisional 

OS 

w/g 

24. 

P205 LO1 stat 

0.1 4.5 3.5 

Thirty-three university, commercial, and government laboratories from Canada, United States, 
Europe, Australia, Africa, and Japan participated in an interlaboratory certification program. Up to 80 
elements were analyzed by methods of each laboratory’s choice. A statistical analysis of the PGE data 
yielded recommended values for gold, platinum, palladium, rhodium, ruthenium, and iridium. A 
provisional value for osmium is also given. 

A certitkate of analysis will be issued with each order of WMG-1. A copy of CANMET report 
CCRMP 94-4E, “WMG-1: A certified PGE geochemicai refbrence material”, will be forwarded, free 
of charge, on request to the Coordinator, CCRMP. ~-__ .~_~__ -.~ 

CCRMP - CANMET (NRCan) - 555 Booth Street, Ottawa, Ontario, Canada KlA OGl 

Telephone: (613) 995-4738, Facsimile: (613) 943-0573, Telex: 053-3395 
Internet: ccrmD@wcan.pcca 

http://www.nrcan.gc.ca/mets/ccrmp/wmg-1 .htm 1 l/4/1999 
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CH-3 

Gold-Bearing Sulphide Ore 

The source for CH-3 is a gold-bearing material obtained from Westminer Canada Lited from its 
mine in Chibougamau, Quebec, the same source as CH-2, which has been exhausted. CH-3 was made 
by blending raw mill feed and waste-rock material. 

The ore-grade sample was found to contain pyrite, pyrrhotite, magnetite, siderite, chloritoid, and 
chalcopyrite with traces of sphalerite, arsenopyrite, chlorite, quartz, and gold. The main gold-bearing 
mineral was found to be electrum which occurred as inclusions in the pyrite and chalcopyrite. The 
waste-rock sample contained mainly silicate minerals. 

Both grades of source material were dried, comminuted, sieved, and blended to obtain sub-74 micron 
(-200 mesh) product. These were assayed at CANMBT, blended in the desired proportions and 
bottled in 200-gram units, Each bottle was sealed under nitrogen in a laminated aluminum foil-mylar 
uouch to nrevent oxidation. 

Recommended Values and 95% Confidence Limits 

Constitu Ag AS AU cao CU Fe s Si02 zn 

ent w/g w/g w/g wt% wt% wt% wt% wt% w/g 

Mean 2.63 143. 1.40 6.35 0.83 12.65 2.82 40.3 164. 

35% f0.20 f14. f0.03 f0.13 f0.02 f0.25 f0.03 fl.1 f15. 
confidence 

limits 

Provisional Values 

Constituent A1203 Ba C 
wt % w/g wt % 

MeaIl 16.1 31. 1.74 

95% f 0.5 f 14. f 0.03 

confidence 
limits 

Constituent MO Na20 

w/g wt % 

M&?Ul 2.5 1.47 

95% f 2.5 f 0.10 
confidence 

limits 

CO 

w/g 

245. 

f 21. 

Ni 
wg 

86. 

f 28. 

CX K20 LOI 
w/g wt % wt % 

35. 0.64 6.7 

f 16. f 0.04 f 0.6 

Sb Sr 
w/g w/g 

0.7 49. 

f 1.0 f 11. 

WO MIl 
wt 8 wt 8 

4.47 0.203 

f 0.12 f 0.01 

Ti 
wt % 

0.29 

f 0.07 

http://www.nrcan.gc.ca/mets/ccrmp/ch-3 .htm 11/4/1999 



Informational Values 

Constituent Bi Cd Hg Ia P205 Pb se Te zr 
w/g l&l/g w/g !-dg wt % w3/g w/g !-Y/g w/g 

MSiIl 1.6 0.8 0.01 19. 0.06 2. 1.3 2.7 18. 

95% f 2.6 f 1.0 f 0.07 f 6. f 0.12 f 3. f 0.9 f 0.9 f 3. 
confidence 

limits 

Twenty-five industrial, commercial, and government laboratories participated in an interlaboratory 
certification program. Up to 56 elements were analyzed by methods of each laboratory’s choice. A 
statistical analysis of the data yielded recommended values for nine constituents and a linther fifteen 
elements had provisional values assigned. The means for nine more elements are given for information. 

A certificate of analysis will be issued with each order of CH-3. A copy of CANMET Report 93-2E, 
“CH-3: A Certified reference gold ore“, will be forwarded, free of charge, on request to the 
Coordinator, CCRMF’. 

CCRMP - CANMET (NRCap) - 555 Booth Street, Ottawa, Ontario, Canada KlA OGl 

Telephone: (613) 9954738,FacsimiIe: (613) 943-0573, Telex: 053-3395 
Intgpet: ccrmoG&rcan~ 

1 l/4/1999 















12~08/99 WED w FAX 601 9S4 0218 ---.. CHEMEX LABS 

Geafine Report 
December &I999 

Page 3 of 10 

Barium Recovery from Aqua Regia Digestion 
Barium will not be quantitatively recovered from en aqua regia digestion. This is$ue is 
addressed in the Explom paper by Hall 

The aqua regia digestion “is an efhcient mlvent for numerous metal &hides (e.g. 
gaiena, sphaleriie, molybdenite, pyrite, marcasite); many sulphetes (except bade): 
arsenides, selenides, tellurldes, native Au, Pt and Pd; minerals belonging to the group of 
simple oxides (e.g. U) and their hydrates (e.g. Fe-Mn): phosphates (e.g. apatite); 
carbonates; and organically-bound elements” 

Recoveries for Ba in the LKSD (Lake Sediment), STST (Stream Sediment) end TILL 
(Till) references materials by aqua regia digestion ranged for 9 to 64% of the total barium 
content. 

A stronger digestion such as HF-Hcl04-HN03-HCL can be used. However, even this 
digestion is limited in its application to high barium samples. 

“Mineral phases which are resistant to attack (as they would be also by aqua regia), to 
varying degrees, include cassiterite, rutile, monazite, ilmenite, garnet, wolframite, spinels, 
sphene, beryl, zircon, tourmaline and high concentrations of bsrite. 

It is our recommendation that when a ‘total’ barium value is required the pressed pellet 
XRF method or a lithium metaborate fusion followed by ICP be used. The XRF method 
has the advantage of I) higher sample wbight which eliminates concerns about small 
sample sizes. 

AL6 Chemnx 
212 SmOksbank Ave - N.Vamo~er. BC -V?J 2C1- Ca13d1 

-.I L... n-. *?I..” c.._ en* dcT”.“l4l 
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Barium - Differences between ALS Chemex and Check Laboratory 
A small group of samples were sent to another laboratory for check analysis. While 
rewlts for most elements had good agmement there were substantial differences for 
barium with ALS Chemex values being much lower. 

As part of the investigation of some other concerns, CANMET standards were analyzed 
by the ALS Chemex by the aqua regia digestion and the m-acid digestion. Ba values 
for two standards STSD-2 and STSD-1 are presented below. ALS Chemex tri-acid 
digestion values agree with the CANMET values for the “Total’ digestion method. 
Gwendy Hall published an article in a recent issue of EXPLORE (GEM. Hall, 1999. 
“Near-total” acid digestions. Explore, 104:15-19.) dlscussing recoveries from aqua regia 
digestions for a number of elements. In the Explore paper, a values of 110 + 5 is listed 
for STSD-2 for Ba by aqua regia, The value 250 is estimated from the graph (40% 
recovery of 630). ALS Chemex values from the aqua regia method (G32) are in 
reasonable agreement with the values from Hall indicating the procedure is in control. 

0a ~Prn 
Canmet ALS Chemex Hall (Explore) ALS Chemex CANMET 
Standard AQ Digestion AQ Digestion W-Acid Dig. Provisional - 

Total 
STSD-2a 110 
STSD-2b 

,, 110 490 540 
110 110 500 640 

STSD-1 a 290 250 580 630 
STSD-1 b 270 250 560 630 

ALS Chemex has been using the same reference material for the G32 procedure since 
1997. The Barium values for the database plus the values for Geofine samples are 
listed below. Results are consist from both years. 

Bawd 

Mean 
Qtd Deviatlon 

ALS Chemex It’House Reference - Geo99 
1998 1999 

Overall ALS Geofine Overall ALS Geofine 
Chemex Chomex 

596.5304 564.6154 596.1704 566.1905 
81.70863 66.78515 105.5301 85.40938 









1. 

2. 

3. 

4. 

5. 

With regard to the low gold check (WMG-1; Table 51, the 
Chemex gold values appear to be biased upward on average 
by 30% (all Chemex values are greater than the Canmet 
certified value). 
With regard to CH3 material (Table 5), the Chemex zinc 
values are biased downward on average by 20% (all Chemex 
values are less than the Canmet certified value). 
With regard to the CH3 material, the Chemex nickel values 
are biased downward on average by 17% (all Chemex values 
are less than the Canmet provisional value). 
With regard to CH3 material, arsenic values are biased 
downward by 12% (all Chemex values except one are less 
than the Canmet certified value). 
With regard to the SSC material (Table 51, there seems to 
be too great a variation in the gold, and in the copper 
values. 

Although I ; all the results are within the realm of acceptable 
statistical variance (e. g. see Table 6, Part 2: Canmet Standard 
CH-3), in Geofine's experience with the use of such standards, many 
of these issues can often be explained and resolved satisfactorily 
via reference to the work of an "umpireN laboratory. As shown in 
Table 6 Part 1, there is generally excellent correlation between 
the Chemex analytical results and those produced by XRAL analysis 
(XRAL lab sheets are included in this Section) of the same pulp 

material from a broad range of sample types. An even broader 
comparison was contemplated; however, there was insufficient pulp 
material for all the samples that were requested for this study. 

The postulated biases, i.e., variances 1-4 noted in the table above 
with regard to the Canmet standards, are no longer apparent in 
Table 6. The greatest concern was that the low-end Chemex gold 
values were biased upwards; but as shown in Table 6, most of the 
XRAL low end gold analyses are higher than the Chemex values. 
Moreover, Chemex has thoroughly researched the apparent bias in- 
house by re-running a number of the pulps against a variety of 
check materials (Table 6, Part 2: Canmet Standard WMG-1 - Chemex 
Results High). The pulp re-runs are in reasonable agreement with 
the original values; however, most of the WMG-1 analyses remain 
higher than the certified value. It is concluded that the biases 
referenced above are not related to Chemex and have not affected 
the program sample results. They may be related to some 
inhomogeneity in the standards themselves. 

The variance in the SSC material is explained by the inhomogeneity 
in the sample material: the gold is associated with small grains of 
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chalcopyrite, and even though the material is fine has been 
thoroughly mixed, the grains are believed to constitute a nugget 
effect. However, each analysis of the sample has produced an 
anomalous polymetallic signature that would warrant detailed 
follow-up. The Red Mountain gold/copper deposit is located several 
km upstream from where the check sample material was collected on 
Bitter Creek. The geochemical signature, including the anomalous 
nickel values, is reflective of that of the deposit. 

The issues referenced above are, in Geofine's opinion, fully 
resolved. However, the XFUL data has to some extent substantiated a 
final concern. As noted in this report, barite is commonly 
associated, directly or indirectly, with much of the mineralization 
on the Todd Creek Property, particularly with that on the northern 
target areas (e.g., the Amarillo Zone). However, the Chemex data 
does not, in a number of cases, appear to reflect the strong 
presence of the indicator element. This concern becomes somewhat 
apparent in Table 6: the Chemex barium analyses therein average 56 
ppm; XIUG analyses of the same material average 471 ppm. 

This discrepancy is addressed by Chemex in Part 3 of Table 6: 'the 
aqua regia method is not fully quantitative for barium due to 
digestion and solubility problems". Chemex goes on to demonstrate 
(Table 6, Part 3) that its partial results via aqua regia are 
satisfactory with regard to standards and to the work of others 
(e.g., Hall) with the same standards. Chemex indicates (pers.com.) 
that the variance between the XRAL results and the Chemex results 
probably relates to the specific method followed in the aqua regia 
digestion. Chemex indicates that in its method, barium, especially 
when present in larger amounts, tends to precipitate quickly out of 
solution. In fact, according to Chemex, with its method, there may 
thus be an inverse relation between the barium reported and the 
amount present i.e., the lower the result, the higher the barium 
content. This phenomenon would explain the concern noted in the 
paragraph above e.g., with substantial amounts of barite in the 
samples from the BAl Zone on the Amarillo Zone, the results for 
barium are extremely low. The barium inversion issue is not a 
critical one for the geochemical database herein or the exploration 
program (quantitative barium values, if required, can be obtained 
for about $10 per sample; Chemex is running a number of samples at 
its cost in order to comment fully on the XRAL results). However, 
it is essential to be aware of the barium phenomenon and to 
understand that all references to barium or barium zones in this 
report usually indicate the presence of significant quantities of 
barite, even if the analytical results for barium are low. 
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9.2 CLAIM STAKING: 

The Todd Project included the staking of the Todd 18 Claim (Map 1, Table 1) to cover an 
important gap north of Todd 13 and along strike of the Yellow Bowl Zone (Map 1). As 
summarized in Table 1, all the Todd Creek Property claims are currently in good standing 
until at least May 13,200O 

9.3. DIAMOND DRILL HOLE TARGET LOCATION, EVALUATION AND 
PRIORITIZATION: 

The primary objective of the 1999 exploration program on the Todd Creek Property entailed 
the location, evaluation and prioritization of exploration targets in order to facilitate the 
discovery of ore via a Y2K diamond drill program. A total of 14 diamond drill holes were 
located in the field subsequent to various grid line/base line installations/restorations; 
clinometer/compass/chain surveys of historical hole collars and topography; cutting of alders 
and stripping to expose showings; detailed and reconnaissance geological, geochemical surveys; 
and, prospecting. The work on the various targets is described below: 

9.3.A. SOUTH ZONE DEPOSIT (MAPS 1,2,3A, 3B, 4, PHOTOS 2-12; SECTIONS 9840N, 
9960N, 10115N, 10150N, VERTICAL LONG SECTIONS 1,2): 

The South Zone deposit (Photo 2; 207,OOOt grading 5.48 g gold/t, along with copper credits) is 
located in the South Zone Target Area, near the head of the Todd Creek Valley (Maps 1,2,2A. 
3A, 3B). On surface, the South Zone deposit is up to over 15 m in width (Photo 3) and remains 
open for expansion to the south, north and down dip (Vertical Section 1). The deposit is 
hosted by altered (quartz-pyrite +/- sericite) tuffs and breccias, and associated with a north- 
northeast striking (loo), 60 to 70° west-dipping splay off the Todd Creek Valley Fault (Photo 
4). 

As indicated on Photo 4, the South Zone Structure has been traced for over 900 m and 
remains open to the north and to the south, where it disappears under the glacial-fluvial 
deposits of the Todd Creek Valley. In Photo 4, the lineament associated with the structure can 
apparently be followed for several hundred meters beyond the most southerly mineralized 
outcropping of the South Zone deposit. The north end of the structure and associated altered 
host rocks have been dextrally offset to the east by the NEXT Fault (Photo 5). However, 
depending on the amount of displacement, the mineralized zone located there i.e., the Northern 
Extension of the South Zone (NEXT SZ), may be a fracture zone parallel to the South Zone, 
and the main South Zone Structure may be located further east, under the Todd Creek Valley. 
This situation may be analogous to the South Zone deposit where, as shown on Vertical Long 
Section 2, a second mineralized zone, the South Zone, Zone B is located to the west of, and in 
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close proximity to Zone A (Vertical Long Section 1, Appendix C). 

The multiphase mineralization (Photo 3) is hosted by a prominent fracture zone containing 
quartz breccia veins (Photos 6, 7), mineralized with massive pyrite veins, lenses and 
disseminations of pyrite and specular hematite, patches of malachite and hematite, and coarse 
blebs and disseminations of chalcopyrite in intensely hematized and silicified zones. A sub 
orthogonal structural fabric, some of the main components of which (e.g., South Zone 
Structure, MEXT Fault, NEXT Fault) are shown on the overlay of Photo 5, is deemed 
conducive to the development of a plunging ore shoot morphology, similar to that at the 
Golden Patricia Mine in Northwestern Ontario. There, the focus on such morphologies in the 
drill strategy led to the discovery and delineation of the ore body in 1985, after historical 
drilling had originally been carried out unsuccessfully, in 1964. 

As described by Noranda, 

mineralization occurs along the southern 425 m and the northern 100 m of the exposed 
portions of the South Zone. There are two types of mineralization within the fracture 
system: 

1. massive pyrite-chalcopyrite stringers and veins from less than 1 cm to 10 cm 
wide; and, 

2. a zone of quartz-hematite-chalcopyrite stringers and breccia veins to 3 m wide. 

Typically, the zone consists of one or two larger quartz breccia veins separated by a 
stock work of narrow quartz-hematite veins. The larger quartz breccia veins occur 
along the footwall and hanging wall of the zone. Above the main zone, moving into the 
hanging wall is a zone of silica-sericite-chlorite alteration with minor quartz-hematite 
and/or pyrite +/- hematite stringers (Photos 8,9). The amount of pyrite veining was 
observed to increase from the south to the north. 

Geochemically, the two types of mineralization are distinct: the pyrite-chalcopyrite 
veins generally have distinctly higher molybdenum, copper and arsenic values, and 
lower gold values than the quartz breccia veins. 

Noranda chip sampling on the South Zone in 1986 averaged 4.1 g gold/t over an area 3 m by 
270 m (Map 4). A number of narrow stringers to wider veins (up to 50 cm) of quartz and 
quartz breccia trend parallel to the South Zone Deposit, and are located in the hanging wall 
rocks within 100 m of the deposit. 

As described in Section 5 of this report, the South Zone deposit was drilled by Noranda in 1987 
to test the southern 175 m strike length of the zone. Significant results included: 
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11.93 g gold/t over 1.73 m 
4.10 g gold/t over 2.00 m 
4.01 g gpld/t over 1.50 m 
3.25 g gold/t over 3.69 m 
3.36 g gold/t over 2.61 m 

Drilling in 1988 tested the down dip extension and strike continuity of the zone for an 
additional 200 m to the north. Intersections ranged from l-30 m and significant values include: 

6.91 g gold/t over 8.15 m 
6.86 g gold/t over 2.00 m 
6.53 g gold/t over 2.05 m 
4.65 g gold/t over 6.15 m 
8.83 g gold/t over 11.70 m 
6.12 g gold/t over 6.10 m 

The zone has been tested over a 375 m strike length by 34 boles comprising 3186 m that have 
outlined drill indicated reserves of 207,000 tonnes grading 5.48 g gold/t (Hemlo Gold Mines 
Inc., 1988 Annual Report). As shown on Vertical Longitudinal Section 1, Zone A as traced by 
diamond drilling to date, has apparent good continuity down dip, down to about 160 m along a 
60 to 70 degree dip to the west. A second zone, Zone B, located in the hanging wall from about 
10 to a few meters west of Zone A, is much narrower and weaker than Zone A. 

9.3.A.i. 1999 SURVEY OF HISTORIC SOUTH ZONE DEPOSIT HOLES (TABLE 7; 
MAPS 3A, 3B; VERTICAL LONG SECTIONS 1,2): 

A location/elevation/topographic survey of the historic Noranda drill holes was carried out to 
ensure the accuracy of the South Zone deposit cross sections and vertical long sections (VLS). 
Such information is required for the utilization of a plunging ore shoot model and gram meter 
product contouring, and to optimize ore targeting and drill program orchestration. 

The tield location of many of the historic Noranda drill collars as shown on plan Maps 3A and 
3B was facilitated by the debris left from historical drill programs on the property. It is now 
understood that Noranda, as required by the BC Ministry of Energy and Mines, has carried 
out the necessary reclamation this fall. In order to accurately establish the holes’ relative 
positions and elevations in the hilly terrain, and facilitate the spotting of Y2K holes, a new 535 
m long base line, BL 99503, was installed across the old Noranda grid in an area that required 
only a minor off set i.e., from 9900N to 984ON, the base line was offset 3 m to the east (Maps 
3A, 3B). Segments of the Noranda historic grid were also re-established to locate some of the 
holes. 
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The location/elevation of Noranda holes NTCS8-29,30 (Table 7; Map 3B) were used as d&urns 
for the survey. A total of 24 collars were found, and the 25th collar location was estimated 
from set-up debris. The relative locations/elevations of the historic holes were then surveyed 
from points on the new baseline. Four new grid lines on which live Y2K proposed drill holes 
were spotted, were installed and marked with pickets at 25 meter intervals (Maps 3A, 3B). 

The azimuth and inclination of each leg of the survey was established by using a Suunto 
Compass and Inclinometer. The compass is accurate to +/- 0.3O on level terrain. The 
inclinometer is accurate on level shots to +/- 0.6O. Based on survey loop closure data of 
previous surveys, the accuracy of the 1999 South Zone survey should be at least 97%. 
Distances were established with a libreglass chain, which was “broken” to obtain horizontal 
distances on slopes. The results of the survey as shown in Table 7 indicate that the majority of 
the holes show only minor discrepancies in position relative to those reported by Notanda. The 
greatest discrepancy, up to about 5 m occurs with respect to the two boles on the southernmost 
area of the grid, where there are steep slopes and rugged topography. 

With regard to elevations, as shown in Table 7, Noranda 1987 reported elevations are 
problematic, but appear to a have been corrected in 1988 (some 1988 holes were drilled from 
1987 set-ups). There is good correlation of Noranda reported elevations for 1988 holes (and 
corrected 1987 holes) to the elevations determined in this survey. For NTCSS-38 (10072N) and 
all other drill holes measured to the north, the discrepancies are all less than 1.5 m. With the 
exception of NTCS7-1, for all holes to the south of NTCSS-38,1999 survey measurements are 
consistently about 4 m less than those reported by Noranda. No collar was found for NTC87-1, 
and its position was estimated from set-up debris. The survey data suggests that Noranda did 
make rather precise elevation measurements, but may have made a minor error at one 
location on the grid. 

9.3.A.i.a INTERPRETATION OF SURVEY OF HISTORIC SOUTH ZONE HOLES: 

It is concluded from the 1999 survey that most discrepancies in the 1988 Noranda drill co- 
ordinates and elevations with regard to the 1999 data are within the accuracy limits of the 
1999 survey method, i.e., a survey conducted with compass, inclinometer and Bhreglass chain. 
The Noranda historical data base as revised in 1988 is thus generally regarded as sufftciently 
accurate for utilization in the Y2K drill program. All co-ordinates referenced in this report are 
thus relative to the historic Noranda grid shown on Maps 3A and 3B. 
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TABLE 7: SURVEY CO-ORDINATES OF HISTORIC NORANDA DRILL HOLES, 
SOUTH ZONE DEPOSIT, TODD CREEK PROPERTY: 

DRILL HOLE: NORTHING: EASTING: ELEVATION (m): 
OLD: NEW: OLD: NEW: OLD: NEW: 

NTC 66-29,30’ 10153.0 10153.0 9947.0 9947.0 1143.0 1143.0 
NTC 66-26,278 26 10116.0 10114.0 9975.0 9976.0 1139.0 1136.5 
NTC 66-36.37 10100.0 10096.0 9952.0 9954.0 1131.0 1129.6 
NTC 66-36 10072.0 10070.0 9949.0 9949.5 1132.5 1132.4 
NTC 66-39 10044.0 10045.0 9950.0 9950.0 1136.0 1131.1 
NTC 66-13 N/A 9997.0 N/A 9963.0 N/A 1120.0 
NTC 67-639 N/A 9997.0 N/A 9963.0 N/A 1120.0 
NTC 67-6.7 9959.0 9959.0 9967.0 9970.0 1060.0 1101.0 
NTC 66-14 9959.0 9959.0 9967.0 9970.0 1105.0 1101.0 
NTC 66-31 I 32 10200.0 10200.5 9967.0 9962.7 1148.0 1148.9 
NTC aa-33,34, 35 10099.5 10101.2 9963.5 9986.0 1137.0 1135.4 
NTC 66-1OA 10021.0 10023.6 9965.2 9985.7 1120.0 1116.4 
NTC 66-15 9927.0 9929.4 9964.0 9967.5 1090.0 1064.1 
NTC 67-4 9927.5 9929.4 9964.6 9967.5 1060.0 1084.1 
NTC 67-5 9927.5 9929.4 9964.0 9967.5 1060.0 1064.1 
NTC 66-16 9667.4 9671.3 9976.3 9961.7 1060.0 1055.7 
NTC 67-2,3 9667.4 9871.3 9976.3 9981.7 1060.0 1055.7 
NTC 67-l” 9631.6 9632.0 9962.5 9967.6 1050.0 1052.2 

*hole locations used as datum for survey 
**no collar found, position estimated 

c:\tab4 



9.3.A.u. PROPOSED YZK SOUTH ZONE DEPOSIT DIAMOND DRILL HOLES: 

The parameters of the live Y2K drill holes spotted in the field in 1999 on the South Zone 
deposit are shown in Table 8. The holes are plotted on Maps 3A, 3B, on Sections 984ON, 
996ON, 10115N, 10150N, and on Vertical Long Sections (VLS) 1,2. For drill targeting and 
orchestration purposes, an initial, simple plunging ore shoot model has been applied to the 
long sections; and, gram meter products have been contoured at 8 and 16 gmp (VLS 1, 2). 
Geotine staff have been rather successful in the interpretation and utilization of plunging ore 
shoot morphologies and their axes in the exploration of the Golden Patricia gold ore body, and 
the KPM gold deposit in Northwestern Ontario. 

In such structurally controlled deposits, there is often a regular periodicity of distribution of 
ore shoots; a dominant plunge direction; and, a weaker back plunge direction. Plungeaxes are 
generated by the intersection of the planes of orthogonal or sub orthogonal structures, and the 
higher grades of mineralization are often found along, or near the axes of such shoots. The 
successful delineation of ore via early stage drilling can thus depend on the recognition ofsuch 
shoots and their distribution. However, the interpretation of the precise morphology is often 
complicated by a number of factors. For example, 

a) at the Golden Patricia Mine, the mainly free gold entailed a nugget effect, such that 
only one drill hole in three, in an ore shoot, actually returned ore grade values; 

b) in mineralization with reasonable continuity and little nugget effect, it is possible to 
drill through an ore shoot without the zone returning ore grade values. 

As a result, the core has to be of sufficient size and the drilling of sufficient density to ensure 
the correct interpretation of ore shoot morphologies and adequate evaluation of the target. 
The gram meter product data for a hole in an ore shoot can reflect the adverse factors 
referenced above; and, thus the continuity of alteration and geology can be often extremely 
important i.e., indicative of the existence of an ore shoot in lieu of ore grade values. 

Based on the discussion referenced above, Hole DDHSZOO-OlA (Photo 10; Table 8; Section 
10115; VLS 1) is recommended by Geotine as a confirmation of, and a 15 m northerly step out 
on the higher grade lens (Noranda drill holes NTCSS-19,27,35,37, with core values up to 8.83 
g gold/t and 0.45% copper over 11.7 m; VLS 1). It is proposed that the hole employ HQ size 
core (2.5”) to evaluate apparent nugget effect of disseminated chalcopyrite, and to further 
delineate the ore shoot morphology and grade parameters. 

Hole DDHSZOO-01 (Photo 11; Table 8; Section 10115N; VJLS l), as recommended by Okak, 
would entail a deeper step out (75 m vertically below DDHSZOO-OlA), down, and in proximity 
to the postulated back plunge axis of the higher grade lens, and thus attempt to determine 
continuity and confirm the interpreted ore shoot morphology. 
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Hole DDHSZOO-04 (Photo 12; Table 8; Section 10150N; VLS l), as proposed by Geofine, 
would be contingent on the success of DDHSZOO-01. It would constitute an apparent 50 m step 
out, down the interpreted back plunge axis, and if successful, could significantly increase the 
potential of the South Zone deposit. 

Hole DDHZSOO-03 (Table 8; Section 996ON; VLS l), as recommended by Okak would entail 
about a 175 m step out from the centre of the higher grade lens down the interpreted 
dominant, south plunge axis. This plunge direction is indicated by Noranda DDHNTCSS-13 
(gmp of 17.72). 

Hole DDHSZOO-02 (Table 8; Section 9840N; VLS l), as recommended by Okak would 
constitute the deepest test on the southern area of the deposit to date. The hole is proposed to 
evaluate the South Zone mineralized structure where it plunges under the glacio-fluvial 
deposits of the Todd Creek Valley. The hole is currently spotted, but if the aforementioned 
holes confirm the postulated ore shoot morphology, the hole would he then recommended to 
intersect the target closer to the most southerly, south axis plunge shown on VLS 1. 

9.3A.iii. INTERPRETATION SOUTH ZONE DEPOSIT: 

The South Zone deposit is open down dip and along strike to the north (see Sections 9.3.C., 
D.); and, as is obvious in the field, to the south, under the glacial-fluvial sediments ofthe Todd 
Creek Valley. The southern extension of the mineralized zone extends off the current land 
holding, and it is strongly recommended that the historic Pat 9 and 10 claims (Map 1) be 
restaked. 

In view of some historic ore grade intersections, and the possibility of ore shoot morphologies 
that are common in such structurally hosted mineralization, the deposit is deemed to offer high 
priority drill targets that should he carefully orchestrated according to on-going results. The 
gold mineralization in the breccia veins and silicified zones is associated with disseminated, 
hlebby chalcopyrite, and thus could constitute a nugget effect. HQ size core (2.5”) is thus 
recommended for a more accurate appraisal of the grade of the target. 

Notwithstanding the above, even with positive initial drilling results, the South Zone drill 
targets may be subordinate in priority to other targets such as those on the Amarillo Grid (see 
Section 9.3.H.) and the apparent extension of the South Zone deposit mineralization - the 
newly discovered Middle Extension or MEXT SZ target (see Section 9.3.C.). It is thus 
recommended that the Y2K Phase 1 program be of sufftcient size and scope (about 1200 m) to 
initially test a variety of the targets prioritized in this report. 





9.3.B. GEOPHYSICAL TARGET, SOUTH ZONE TARGET AREA (PHOTOS 2,13; 
MAPS 2, 4,5): 

9.3.B.i. 1999 FOLLOW-UP SURVEYS: 

The 1999 field program investigated a weak, 2 line Aerodat airborne, conventional 
electromagnetic anomaly that was delineated in a 1994 helicoptorhorne survey (Map 2). The 
anomaly is located about 500 m northwest of station L10200N, BL9950E, South Zone grid 
(Maps 4,5); or, about 225 m west of the MEXT Zone (see Section 9.3.C.). The response was of 
interest because of its proximity to the South Zone deposit; and, the favourable geology, which 
includes an extensive gossan zone consisting of altered (limonite +/- jarosite/ahtnite, and pyrite 
quartz +/-carbonate, sericite), coarse pyroclastic rocks with some tuffaceous interbeds. 

Follow-up work consisted of the installation of a 400 m Geophysical Grid Line (GL; Maps 4, 
5); and, initial geochemical and geological surveys (Map 5). As plotted from the airborne data, 
the EM anomaly axis crosses the GL at about 140E and correlates with an alpinemeadow. Soil 
sampling indicates the meadow is underlain by thick, grey clay, which, in Geofine’s experience 
and interpretation, is the probable source of the EM anomaly. 

The altered breccias and agglomerates are generally rather monotonous in their composition - 
mainly quartz, pyrite and limonite, with pyrite contents averaging 3 to 5%. The rocks 
apparently lack the hematitic alteration and quartz-carbonate-sulfide stringers and stock 
works that often signal important targets elsewhere on the property. However, at 
approximately 410E, 40s on the GL (Map 5), the breccias become intensely fractured and 
more oxidized. The fractures contain oxidized and siliceous gouge with disseminations of 
granular, black to honey coloured sphalerite (Photo 13). 

This is the tirst time Geofine has encountered zinc mineralization on the South Zone, and the 
showing is considered important - zinc in the Stewart Camp often haloes gold mineralization 
(e.g., the Red Mountain deposit). The GL Zinc Showing was particularly significant in the 
1999 program: because of its presence and the gold association referenced above, the South 
Zone Structure was examined about 225 m to the east, and immediately yielded the new 
Middle Extension (MEXT SZ) gold/copper target as described in Section 9.3.C. 

Sample descriptions, along with some analytical results, are shown in Table Al for the GL 
rock, stream sediment and soil samples. The group of elements referenced represents the 
principal geochemcial signature utilized by Geotine in its exploration of the Stewart Camp. All 
the analytical data is presented on Chemex Certificates of Analyses, which accompany Table 
Al. 

As shown in Table Al, the GL Zinc Showing is characterized by rock samples (460316RCH- 
460320RCH) which contain some weakly anomalous silver; anomalous copper, lead, zinc (up to 
6.2%) arsenic, and cadmium; some anomalous mercury and antimony; and weakly anomalous 
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molybdenum. Metal contents of the remaining rock samples are generally uninteresting, 
except perhaps for the molybdenum contents of samples 460325RTC and 460326RC. The 
metal contents of the soil samples, as well as those for the stream sediment samples are 
generally uninteresting except for the weakly anomalous copper, arsenic and cadmium content 
of sample 460312SS. 

9.3.B.ii. INTERPRETATION OF FOLLOW-UP OF GEOPHYSICAL ANOMALIES: 

The source of the electromagnetic airborne electromagnetic anomaly is postulated to be a clay 
horizon underlying the alpine meadow, with which the response is apparently associated. The 
newly discovered GL Zinc Showing is of interest since it is the Brst time, in Geotine’s 
experience, that zinc has been found on the South Zone; and, since zinc is one of the most 
important geochemical signatures of gold in the Stewart Camp. As a result of the showing, 
significant gold/copper/hematite mineralization (MEXTZ SZ) was discovered on the South 
Zone Structure, about 225 m to the east. The exact relationship of the showing to the MEXT 
Zone has yet to be ascertained, but the zone currently appears to be one of the most important 
targets on the South Zone. Follow-up work to ascertain the full extent and significance of the 
showing is recommended in conjunction with the Y2K drill program. 

9.3.C. MIDDLE EXTENSION OF THE SOUTH ZONE DEPOSIT (MEXT SZ; PHOTOS 1, 
14,15,16; MAPS 4,5,6; TABLE At): 

9.3.C.i. 1999 MEXT SZ DISCOVERY SURVEYS: 

Based on Geofine’s experience with the zinc-gold metal association in the Stewart Camp, which 
includes the Red Mountain deposit, and with the 1999 discovery of the GL Zinc Showing, the 
most logical location to further evaluate the South Zone Structure in 1999 was east of the Zinc 
Showing i.e., the Middle Extension of the South Zone (MEXT SZ; Photos 1; 14,15,16); Maps 
4, 5,6; Table A2). 

Noranda’s historical work (1988 Assessment Work Report 18800, incl. Map 4) suggests the 
company did little work in the area of the Middle (MEXT) or Northern (NEXT) Extensions of 
the South Zone (Photo 14, Map 6). For example, only two rock samples (15020-21) were 
apparently taken by Noranda at the MEXT Zone. The samples have weakly anomalous copper 
values of 108 and 54 ppm, and a weakly anomalous gold value of 10 ppb. 

As noted in Section 9.3.A., Noranda work indicated that the southern 425 m and the northern 
100 m (herein the NEXT SZ; Map 4; see Section 9.3.D.) of the 950 m exposure of the South 
Zone Structure are mineralized. As shown on Map 4, if the new BL 99503 was extended to the 
north, the grid co-ordinates of the MEXT Zone are approximately 10050E, L10550N, which is 
about 300 m north of the most northerly drill holes on the South Zone. MEXT Creek (Photo 
14), the apparent center of the MEXT Zone, is located about 170 m south of the NEXT Zone. 
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Mineralization in talus at the MEXT has been found over an apparent strike length of about 
125 m, suggesting that much more of the South Zone Structure may be mineralized than 
indicated by historic work. The discovery of the MEXT was facilitated by the MEXT Creek 
waterfall cutting and eroding mineralization hosted by the structure. This process is obviously 
promoted via the chloritic alteration and fractures found in some of the mineralized talus. The 
main target at MEXT Zone appears to be located in cliffs above Todd Creek (Photos 14,15), 
and thus its extent, the orientation of the shearing, and any resulting displacement are not 
readily discernable from the Todd Creek Valley. 

The MEXT Zone does appear to be in the same stratigraphic position as the South Zone i.e., in 
the lower part of a zone of altered (quartz-pyrite+/-sericite) breccia, tuff and agglomerate host 
rocks, which are rather similar to those of the South Zone deposit. Based on work to date 
(Map 6: an overlay Photo 14), the zone is mainly evidenced via angular, mineralized talus, 
including some large angular blocks, below, and north and south of the waterfall (Photo 15). 
The excellent potential of the MEXT Zone is immediately suggested by the gold content of the 
1999 stream sediment sample 480347SS: 495 ppb (Map 6; Table Atii). The result is the 
highest stream sediment gold value that Geofine is aware of on the property. The sample was 
taken about 30 m below the waterfall, also contains anomalous silver, copper, lead, zinc, 
arsenic, barium and very elevated manganese. 

Most of the 19 mineralized composite talus and outcrop panel samples taken from the MEXT 
in 1999 have strong copper and gold contents (Photo 14; Map 6; Table A2i). Gold values 
range from 0.35 to 7.8 g/t, and average 3.36 g/t. Twelve samples have gold contents over 2 g/t, 
and eight samples have gold contents over 4.7 g/t. The mineralization is further characterized 
generally by weakly anomalous silver values; variable copper values that range from 22 ppm to 
2.57%; weakly anomalous to some strongly anomalous lead values; a few anomalous zinc 
values; anomalous to high arsenic values; low to highly anomalous barium values; low 
cadmium and mercury values; some weakly anomalous antimony values; and, weakly 
anomalous molybdenum values. 

Black, auriferous hematite (Photo 16) is a major component of the mineralization in the form 
of veins, disseminations and breccia vein matrix and fragments. Since hematite is the best 
indicator of gold elsewhere on the property, the MEXT, as indicated by the assays, appears to 
have both good gold potential and copper potential. The analyses and gold-hematite 
association suggest three main types of auriferous mineralization: 

a. > the classic South Zone quartz breccia vein type material, but often with varying 
intensities of chloritization and shearing, and sulfidized with pyrite and blebby 
chalcopyrite and some bornite: six composite talus samples have elevated gold contents, 
averaging 4.90 g/t; elevated copper contents, averaging 1.80%; anomalous arsenic 
contents, averaging 275 ppm; and elevated manganese contents, averaging 1660 ppm. 
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c. > 

hematite quartz breccia veins, hematite veins, stock works, generally without much 
chalcopyrite: 10 composite talus and panel outcrop samples have highly anomalous to 
elevated gold contents, averaging 2.27 g/t; much lower copper contents than type a., 
with the 10 samples averaging 267 ppm; much lower arsenic contents, averaging 27 
ppm; and, lower manganese contents, with the 10 samples averaging 1092 ppm. 

a combination of a. and b., usually with a hematite matrix containing quartz and 
hematite breccia fragments and significant blebby chalcopyrite, often exhibiting 
various degrees of chloritization: two composite talus samples have elevated gold 
contents, averaging 5.5 g/t; elevated copper contents averaging 1.98%; anomalous 
arsenic values averaging 227 ppm; and, elevated manganese contents averaging 2055 
wm. 

Initial activities on the lower area of the cliff (Photos 15, 16) located some type a. and c. 
materials in situ: panel sample 160399BP (1 x 0.75 m) of b. type material contained 2.2 g 
gold/t and 295 ppm copper; panel sample 160393BP (1.5 x 0.3 m) of b. type material 
contained 7.8 g gold/t and 63 ppm copper; panel sample 460327BP (1.5 x 0.3 m) of c. type 
material contained 565 ppb gold and 0.26% copper (Table A2). Three wall rock samples 
(460329BP - 460331BP) have average gold and copper contents of 170 ppb and 516 ppm, 
respectively. 

9.3.C.ii. INTEBPBETATION OF THE MEXT ZONE: 

Based on the analytical results, the quantity of the mineralized talus, the discovery of in situ 
gold and copper mineralization, and the apparent breecia veining in the cliffs, the MEXT is 
regarded as an important target. The MEXT Zone has a chloritic shear component which 
may represent a cross cutting structure reflected by the MEXT Creek drainage, thus 
providing a structural junction which could entail ore shoot morphologies discussed in 
Section 9.3.C. 

Additional work (perhaps on ropes) and/or diamond drilling is required to further ascertain 
the morphology and potential of the zone. In view of a possible westerly dip (similar to that of 
the South Zone), an initial steep hole from the top of the cliff may be recommended. 
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9.3.D. NORTHERN EXTENSION OF THE SOUTH ZONE (NEXT SZ: MAPS 4,5, 7; 
PHOTOS 14,17,18,19,20,21,22; TABLE A3; VERTICAL LONG SECTION 
DDHNEXTSZOO-01): 

9.3.D.i. 1999 GEOLOGICAL, GEOCHEMICAL SURVEYS: 

Little historic work was apparently carried out in the area of the NEXT Zone. The metal 
contents of 5 rock samples (15022-25,15051; Map 4) taken by Noranda between the MEXT 
waterfall and the southern area of the NEXT Zone are uninteresting, except for one 
anomalous copper value (244 ppm). However, three Noranda rock samples (Map 4; 15052-54) 
taken at the north end of the NEXT Zone have interesting copper contents (0.07 to 1.17%); 
and, anomalous gold contents ranging up to 754 ppb. Based on the lack of consistent results, it 
is assumed Noranda decided to concentrate its efforts on the more advanced targets i.e., on 
the South Zone deposit, and other parts of the Todd Property, including the Fall Creek target 
area. 

The NEXT Zone (Photos 14, 17,18) is postulated to be the dextrally offset, most northerly, 
150 m long segment of the South Zone structure: or, a parallel structure (equivalent to Zone 
B, South Zone deposit?) before it disappears under the glacial-fluvial deposits of the Todd 
Creek Valley (Photo 19, Maps 4, 7). The NEXT zone is located about 170 m north of the 
MEXT Creek (Photos 14, 18; Map 4). 

The NEXT quartz breccia zone (NEXT Zone; Photos 20), is located near the contact with 
hanging wall malie pyroclastic rocks (Photo 21, Map 7) - thus apparently not in the same 
stratigraphic position as the South Zone deposit and its Middle Extension i.e., near similar 
footwall rocks. The hanging wall malic breccias and agglomerates are moderately to weakly 
altered (pyrite-quartz-carbonate +/- chlorite, carbonate, epidote stringers, lenses and stock 
works); and, as evidenced by malachite staining on the cliffs, have at least local concentrations 
of chalcopyrite. The hanging wall rocks are distinctly different than the intensely altered 
(quartz-pyrite-sericite-carbonate +/-hematite) hanging wall rocks of the South Zone deposit. 
As shown on Photos 14 and 17, south of the NEXT Zone the intensely altered host rocks are 
dextrally offset by the northeast trending NEXT Fault. If the position of the South Zone 
Structure remains in the same relative position to the west boundary ofthe altered pyroclastic 
rocks, the main structure may be located under the Todd Creek Valley. 

The NEXT Zone is often mineralized with disseminations of line pyrite and blebby 
cbalcopyrite, and has been traced on surface over about a 100 m strike length, with an 
apparent width between 3 to 6+ m, a strike of about lo”, and a dip between 50 and 70’ to the 
west. The zone often comprises angular, green-white siliceous fragments up to over 0.5 m 
(Photo 22); and, varying sizes of quartz-carbonate and red jasper fragments, along with 
coarse chalcopyrite blebs and line disseminations of pyrite and chalcopyrite set in an 
aphanitic, siliceous matrix. Occasional bifurcating quartz-carbonate, and massive sulfide 
veins and stringers also occur in the zone, some with banded textures indicative of multiphase 
activity. 
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NO detailed historical work appears to have ever been carried out. The NEXT Zone is 
intensely silicitied, and has flat surfaces that render detailed sampling very difficult (Noranda 
used a diamond saw on such surfaces on the South Zone deposit). Although considerable 
effort was made to obtain representative panel samples (Map 7; Table A3), samples could only 
be taken where irregular surfaces allowed, and may thus not reflect the true potential of the 
zone. 

The mineralization is generally characterized by anomalous to high gold values ranging up to 
1.3 g/t; weakly anomalous silver values; anomalous to high copper values ranging up to 
1.31%; anomalous lead values; highly anomalous arsenic values; low barium, cadmium, 
mercury and antimony values; and, weakly anomalous molybdenum values (Table A3). Panel 
sample 160417BP (Photo 23; Map 7), taken about 50 m south of Todd Creek at the hanging 
wall contact of the zone, returned interesting gold (600 ppb) and copper (0.79%) values over 
a 3 m width. A panel sample (160419BP) contiguous, and to the south of 160412BP, returned 
1.3 g gold/t and 1.31% copper over 1 x 5 m. Panel sample 16042OBP, taken about 27 m south 
of 160419BP, contained 755 ppb gold and 0.94% copper over a 2 m width. Panel sample 
160424BP (Photo 20), starting at about 25 m south of 160419BP, and taken over 1.5 x 20 m, 
in an area where there are few surfaces amenable to sampling, returned 715 ppb gold and 
1.39% copper. 

The NEXT Zone is cut by a recessed matic dyke just north of sample 160424BP, where 16 
contiguous panel samples, each over a meter width, were collected on the east side of the 
hanging wall (Photo 24: Map 7). As noted above, the hard rock and flat surfaces are 
prohibitive to sampling, and any anomalous values should not be overlooked. The Brst 
sample, 160401BP taken at the hanging wall, returned 495 ppb gold and 1.14% copper over 1 
m. The next six samples, taken over a total of 6 m all have anomalous gold contents (up to 125 
ppb); elevated copper contents (up to 1290 ppm), and strongly anomalous arsenic contents 
(up to 556 ppm). The 11th sample, 160411BP, returned 0.29% copper. 

As shown on Section DDHNEXTSZOO-01 (Appendix C), the drill hole was spotted about 10 m 
out into the Todd Creek valley (Photo 25), with a planned dip of about thirty degrees to 
intersect the apparent west dipping (60°-70°) NEXT Zone, south of the NEXT Dyke. The hole 
would be chasing the zone down dip, and could be moved closer to the target. However, 
before any drill testing takes place, the amount of displacement on the NEXT Fault should be 
ascertained to ensure that the NEXT Zone is really the main target, and not the equivalent to 
Zone B at the South Zone deposit. The work should be carried out in conjunction with 
follow-up work on the MEXT Zone. 

9.3.D.ii. INTEBPBETATION OF THE NEXT ZONE RELATIVE TO THE SOUTH 
ZONE, MEXT ZONE: 

The host rocks of the South Zone deposit, MEXT and NEXT Zones are, in Geofine’s opinion, 
not feldspar porphyry as shown by Noranda on Map 4, but maBe breccias, agglomerates and 
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crystal tuff, often with the same general intense alteration package (limonite +/- 
jarosite/alunite, manganese, hematite; quartz-pyrite +/-sericite, +/-carbonate, +/-barite); or, 
moderate to weak alteration package (quartz-carbonate-pyrite-epidotc+chlorite) that is found 
proximal to many showings on the South, Yellow Bowl and Fall Creek Target Areas. 

The South Zone deposit and NEXT Zone mineralization are intensely silicified and brecciated. 
The South Zone deposit mineralization is highly fractured, and in addition to the multiphase 
quartz breccia veins, fracture fillings of pyrite, and to a lesser extent hematite and carbonate, 
are common in and proximal to the South Zone deposit. These components are far less 
apparent in the NEXT Zone, but the intense fracturing, mainly hematite and some chlorite 
fracture fillings as veins, lenses, stock works, in addition to the multipbasequartx brecciavein 
component, are present at the MEXT. 

An interpretation of the main structural fabric of the South Zone area is presented on the 
overlay of Photo 5 (p. 36). The northeast trending NEXT Fault appears to be an important 
structural component, and may be conducive to the development of ore shoot morphologies. 
The fault may have displaced the main South Structure out into the Todd Creek Valley. Such 
a possibility should be ascertained via the measurement of the amount of displacement of the 
altered hanging wall rocks on the NEXT Fault. Such information is critical to the further 
exploration of the NEXT Zone and the South Zone Structure to the north of the NEXT Zone. 
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9.3.E. 1999 NORTH ZONE DRHL TARGET PRIORITIZATION: 

9.3.E.i. B ZONE (MAPS 8, 10; PHOTOS 25A-29; TABLE A4; SECTIONS DDHBZOO-01, 
02): 

Activities in 1999 on the B Zone entailed the follow-up of the Semi Massive Sultide Zone 
(SMSZ; Photo 26), which was discovered in the last hour of the 1997 program (Molloy, 1997). 
The B Zone is hosted by coarse volcanic breccias, agglomerates and interbedded tuffs, which 
are generally weakly altered (limonite-jarosit&thmit~quartz-carbonatt+epidote +/- hematite). 
The vein system generally comprises a number of steeply westerly dipping, northwest to north 
trending quartz breccia stringers, veins and stock works, and can attain widths up to over 10 
m. The zone contains minor carbonate and is often well sultidized, with local concentrations 
ranging up to 30% chalcopyrite and 60% pyrite, as disseminations, veins and stock works. 
The breccia veins fragments are often banded - an indication of multiphase, hydrothermal 
activity. 

In 1994, Geoline examined a 60 m strike length of the B Zone north of Fall Creek (Molloy 
1994; Map 8A). Composite samples returned up to 2.21 g gold/t, 1130 ppm arsenic, and 
2.28% copper over a 6.5 m width. A sample (86720) of a large, angular, massive sulfide 
boulder returned 4.49 g gold/t and 6.03% copper. Two samples of altered (silicitied, 
chloritized, sericitized) semi massive sulfide float boulders had gold contents of 4.70 and 4.80 
g/t, and copper contents of 1.63% and 0.74%, respectively. One stream sample (86709), taken 
at the north limit of the GeoBne sampling, returned 94 ppb gold and 775 ppm copper, 
indicating further potential to the north. 

In 1997, attempts to follow the B Zone to the northwest with the C Grid were generally 
frustrated by dense tag alders and boulder terrain. However, walking the zone out along 
strike to the northwest gave some further indications of potential. For example, on L208+SON 
at about 210+00E, a variety of float boulders mineralized with chalcopyrite veins, stringers 
and disseminations returned the following values: 

SAMPLE GOLD SILVER COPPER LEAD ZINC ARSENIC 
NO. : (g/t) (g/t) (%) (pw) @Pm) (ppm) 

598844 2.20 35 8.65 65 60 1020 
598845 0.48 16 3.26 60 190 180 
598846 0.39 9 1.48 85 85 180 
598847 0.95 13 2.61 75 80 1210 
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Sixty meters farther to the northwest on the along strike extension of the B Zone, a large 
gossan zone emerges out of the boulder terrain, between L208+50N and L209+00N. A surface 
chip sample (598842) of the oxidized and silicified pyroclastic rocks had no metal contents of 
interest. However, on the vertical south face of the gossan, a semi-massive lens or zone (Semi 
Massive Sulfide Zone) of pyrite and chalcopyrite was discovered, and the initial 2.5 m chip 
sample returned 1.4 g gold/t, 16 ppm silver, 3.02% copper, 60 ppm lead, 495 ppm zinc and 60 
ppm arsenic. 

The in situ mineralization is located on a rock face enveloped by dense tag alders. Follow-up 
of the target (Photo 26) in 1999 involved the cutting out and the stripping of the showing 
(Photo 27); ascertaining its morphology (Photo 28); detailed chip sampling (Photo 27; Map 
10); and the installation of two drill lines (Photo 29); and, the spotting of two diamond drill 
holes (DDHBZOO-01,02, Appendix B; Sections DDHBZOO-01,02, Appendix C). 

The SMSZ trends about 45” across (perpendicular to) the B Zone, and dips steeply to the 
northwest under hanging wall rocks. Based on the limited exposure, the zone generally has a 
sharp fault contact with altered (limonite-quartz-pyrite) hanging wall and footwall hreccias 
(Map 10; Photos 27,28). However, as shown on Map 10, there is some apparent irregularity 
in the contact, with weaker mineralization appearing to transgress both the hanging wall and 
footwall (samples 160523RP and 16048ORP, respectively). The zone ranges up to about over 
2.5 m in width and has been traced to date for about 14 m. To the west and to some extent the 
south, the zone disappears under overburden. To the east and to the north, the zone 
apparently plunges and dips, respectively, under coarse volcanic breccias. The zone 
comprises massive to semi massive, coarse to fine pyrite, chalcopyrite, and malachite, usually 
as matrix material to white and blue, angular to rounded quartx breccia fragments (Photo 
26). 

The SMSZ was evaluated with 23 rock samples (Map 10; Table A4). Individual panel 
samples have gold contents ranging up to 1.39 g/t, and copper contents to 3.5%. Seven panel 
samples from the SMSZ have average gold contents of 0.81 g/t, and average copper contents 
of 1.5%. A sample of an angular subcrop boulder located southeast of the last eastern 
exposure of the SMSZ returned 0.83 g gold/t and 1.81% copper (Map 10). The host rocks are 
characterized by generally weakly anomalous gold and lead values; and, some weakly 
anomalous silver values. Samples from the SMSZ, in addition to gold and copper contents, 
have elevated silver values (up to 18.6 ppm); anomalous zinc and cadmium contents; highly 
anomalous arsenic values; and, some anomalous molybdenum contents. 

A sediment sample (160519SS) from a small spring located about 15 m southwest of the SMSZ 
(Map 10) returned anomalous copper (74 ppm) and weakly anomalous lead, zinc and 
cadmium. A composite sample (160518RP; Map 8A) from a sultidixed boulder located about 
70 m to the northwest of the SMSZ, on a wide gossan zone indicative of the extension of the B 
Zone, returned 140 ppm gold, 0.13% copper, 792 ppm lead and 0.17% zinc. 



































9.3.E.ii. PROPOSED B ZONE DIAMOND DRILL HOLES: 

DDHBZOO-01 (Photo 29; Map 10; Section DDHBZOO-01) was spotted to test the B Zone just 
north, and parallel to the SMSZ. The SMSZ is postulated to be an emanation from a much 
larger target associated with the B Zone and its northwest strike. DDHBZOO-02 (Map 10; 
Section DDHBZOO-02) was spotted to test the down dip extension of the SMSZ and to be 
drilled along, and parallel to the B Zone. In view of the current interpretation of the SMSZ, 
the hole is a lower priority than DDHBZOO-01. 

9.3.E.iii. INTERPRETATION OF THE B ZONE: 

The significance of the SMSZ is not its current size or grade, but the implications it could 
have for a semi-massive ore shoot or shoots located on the B Zone. Sub orthogonal fabrics 
(east e.g., Fall Creek Fault and parallel fractures; and north e.g., some stringer veins and 
fractures; and northwest e.g., A Zone, B Zone; and northeast e.g., SMSZ Fault) are 
postulated to exist on the North Zone. The structural junctions could entail ore shoot 
morphologies similar to those discussed in Section 9.3.A.ii. with regard to the South Zone 
deposit. 

The SMSZ is interpreted to be an indication of a much larger target associated with the 
northwest striking, westerly dipping B Zone. The B Zone has never been tested with diamond 
drilling or trenching, and there is fairly substantial evidence that a semi massive sulfide 
component, with ore grade gold and copper values is associated with it. The B Zone is also a 
wide target, which trends toward the polymetallic, Orange Mountain Target Area. The 
expected metal zoning (i.e., copper/gold distal to zincilead proximal) along the B Zone, 
towards Orange Mountain, is suggested by sample 160518RF, referenced above. 

The North Zone drill targets are currently a lower priority than those of the Amarillo Zone 
and the South Zone deposit. However, given the proximity of the North Zone to Orange 
Mountain (Map 2A), DDHBZOO-01 (Section DDHBZOO-01, Appendix B) is recommended as 
an initial test of the B Zone’s potential for hosting a significant gold/copper ore shoot. Ideally, 
the target would be drilled in conjunction with the recommended drill testing of the A Zone 
(see Section 9.3.F). 
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9.3.F. 1999 NORTH ZONE DRILL TARGET PRIORIZATION: A ZONE (MAPS 8,9; 
PHOTO 30; TABLE A5; SECTlON DDHANOO-01; VERTICAL LONG SECTION 10050N): 

9.3.F.i. A ZONE HISTORIC WORK: 

Follow-up work was carried out in 1999 on the A Zone to evaluate the area of a 1997 rock 
sample (598647) which returned 44.81 g gold/t and 3.37% copper over 1 m (Map 9). For 
Noranda, relative to the South Zone deposit, the A Zone was the second highest priority 
target on the Todd Creek Property. 

As reported in Section 5, the A Zone consists of two parallel veins separated by a quartz- 
chalcopyrite-hematite stringer zone. The veins are usually banded and brecciated and 
contain up to 20% angular fragments of the pyroclastic host. Locally, pyrite can range up to 
20%. Malachite and azurite staining is common on the surface of the veins, along with 
hematite and limonite. Chlorite and sericite are found near the veins, with chlorite much 
more prevalent than sericite. Silicilication is restricted to the immediate vicinity of the veins. 

The A Zone is up to 30 m wide and was traced over a strike length of 320 m. To the south, the 
veins pinch down to lo-20 cm in well-developed stock works, but have been traced across Fall 
Creek, where they widen, and disappear under overburden. To the north, the zone 
disappears under glacial till. Historically (1986-1988), Noranda established a grid on the A 
Zone and carried out trenching, with results ranging up to 3.8 g gold/t across 14.3 m. A total 
of 1266 m of diamond drilling in 11 holes was also carried out over a strike length of 150 m, 
along with a Mise-a-la-masse down hole geophysical survey. Significant drill results are 
summarized below and are shown on Vertical Longitudinal Section 10050N in Appendix C: 

3.47 g gold/t 0.75% copper over 31.85 m 
inc. 14.47 g gold/t 2.06% copper over 5.95 m 

2.83 g gold/t 0.58% copper over 1.95 m 
3.95 g gold/t 0.22% copper over 2.00 m 
3.43 g gold/t 0.73% copper over 1.70 m 
6.21 g gold/t 0.60% copper over 1.75 m 

The geophysical survey was inconclusive, possibly due to poor contacts, steep dips and 
topography. Noranda’s interpretation of the drill results (Baerg, 1989) is included below: 

In general the drilling indicates that the A Zone is discontinuous along strike 
and down dip. The zone appears to consist of several irregular pods or lenses 
ranging in width from trace to 29.75 m. The wide intersection encountered in 
Hole 22 could not be duplicated in Hole 23, below Hole 22, or in step out holes 
on either side, Holes 22,21,24 and 25. Hole40, which was drilled back toward 
Holes 22 and 23, appears to have conlirmed that the zone is actually dipping 
vertical or steeply south westerly and that the zone narrows, at least locally, 
with depth. The mineralization encountered toward the bottom of Hole 40 
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appears to be either a separate, new zone, which does not appear to have a 
surface expression, or a splay off the main zone. 

Holes 41-42 and 43-44 were further step outs along strike to test the continuity 
of the mineralization. Holes 43-44 confirmed that the mineralized structure, 
albeit somewhat narrower, continues to the north. 

In 1990, Noranda drilled Hole 90-49 (Vertical Longitudinal Section 1005ON) on an LP anomaly 
located about 85 m south of Fall Creek that appears to represent the along strike extension of 
the A Zone. The hole returned anomalous copper, gold, and zinc values over a core length of 
16.4 m including 3.37 g gold/t and 0.27% copper over a 2.85 m core length. The intersection 
and an IP anomaly located 100 m further south suggest the A Zone has a strike length of at 
least 500 m. 

During the 1994 Phase 1 program, Geotine rehabilitated the 1988 Noranda grid on theAZone 
and carried out reconnaissance geological mapping and limited sampling on and in the vicinity 
of the trenches, as a confirmation of the apparent importance of the target. As indicated on 
Map 9,48 rock and dump samples were collected that bad average gold, arsenic, copper, lead 
and zinc contents of 1683 ppb, 537 ppm, 3125 ppm, 130 ppm and 466 ppm, respectively. 
Individual composite samples returned 11.5 g gold/t, 3.1% copper and 0.18% zinc over 1.5 m. 

In 1997, the southern extension of the A Zone, south of Fall Creek was located and detailed 
sampling was carried out (Map 8A). The southern extension has an apparent 40 m sinistral 
offset along the interpreted Fall Creek Fault and has been traced for over 200 m south of Fall 
Creek. The A Zone, as exposed in the historical trenches and faces, is a classic, multiphase 
quartz barite hreccia vein, complete with stringer zones, stockwork zones, brecciated zones, 
and a central quartz - chalcopyrite vein. 

Samples from the southern section of the zone shown on Map 8A (samples 598584 - 598593) 
returned up to 2.08 g gold/t, 2.74% copper, 610 ppm zinc, 16 ppm silver, 210 ppm arsenic, 225 
ppm lead, 5 ppm cadmium and 520 ppm barium over 1 m (sample 598588). Contiguous chip 
samples (598584-598593) over a 13.5 m width averaged 330 ppb gold, 4000 ppm copper, 481 
ppm zinc, 2.8 ppm silver, 77 ppm arsenic, 78 ppm lead, 3.4 ppm cadmium and 882 ppm 
barium, including 3 m averagingA 2.16 g gold/t, 1.28% copper, 1485 ppm zinc, 8.7 ppm silver, 
107 ppm arsenic, 260 ppm lead, 13.3 ppm cadmium and 3100 ppm barium. 

Samples (598569,598571-598578) from an exposure of the zone located about 20 m northwest 
of the last sample line referenced above contained up to 1.17 g gold/t, 9320 ppm copper, 2084 
ppm zinc, 5 ppm silver, 450 ppm arsenic, 310 ppm lead, 15 ppm cadmium and 3640 ppm 
barium over 0.5 m (sample 598574). Contiguous chip samples (598569,598571-598576) over a 
7.5 m width averaged 400 ppb gold, 2200 ppm copper, 1036 ppm zinc, 1.9 ppm silver, 278 ppm 
arsenic, 77 ppm lead, 8 ppm cadmium and 1085 ppm barium, including 2.5 m averaging 890 
ppb gold, 4724 ppm copper, 1686 ppm zinc, 3.4 ppm silver, 780 ppm arsenic, 156 ppm lead, 13 
ppm cadmium and 5520 ppm barium. 



Samples (598595 - 598599,598751) from an exposure of the zone located about 50 m northwest 
of the last sample line referenced above, contained up to 1.98 g gold/t, 9100 ppm copper, 710 
ppm zinc, 3 ppm silver, 330 ppm arsenic, 130 ppm lead, 5 ppm cadmium and 320 ppm barium 
over 1 m (sample 598596). Contiguous chip samples (598595 - 598599,598751) over a 9.5 m 
width averaged 460 ppb gold, 3956 ppm copper, 244 ppm zinc, 1.4 ppm silver, 109 ppm 
arsenic, 33 ppm lead, 1.1 ppm cadmium and 118 ppm barium. 

Chip samples (598802 - 598815; Maps 8A, 9) were taken from an oxidized outcrop on thenorth 
shore of Fall Creek, located about 50 m west and 70 m north of the last referenced samples. 
The outcrop is composed of silicified and pyritized, coarse pyroclastic rocks containing quartz 
barite veins and stock works, mineralized with disseminated chalcopyrite. lndividual samples 
contained up to 2 g gold/t, 4710 ppm copper, 86 ppm zinc, 3.2 ppm silver, 342 ppm arsenic, 16 
ppm lead, 0.50 ppm cadmium and 40 ppm barium over 0.75 m (sample 598811). The 14 
continuous chip samples collected over a 24.3 m width averaged 140 ppb gold, 519 ppm 
copper, 91 ppm zinc, 0.36 ppm silver, 53 ppm arsenic, 12 ppm lead, 0.05 ppm cadmium and 76 
ppm barium, including 5.35 m averaging 440 ppb gold, 1509 ppm copper, 82 ppm zinc, 1 ppm 
silver, 97 ppm arsenic, 10 ppm lead and 91 ppm arsenic. 

As shown on Map 9, a 1 m chip sample (598647) from the A Zone at about 208+05N, 207+353, 
returned 44.81 grams gold/t and 3.28% copper. The malachite rich sample was taken as an 
attempt to ascertain the association of the high-grade gold component that was historically 
intersected by Noranda drilling. The sample was taken about 80 m north ofthelast referenced 
line of chip samples. 

9.3.F.ii. A ZONE: 1999 ACTIVITIES (MAPS 8A, 8B, 9, 9A; PHOTO 30; TABLE A5; 
SECTION DDHANOO-01; VERTICAL LOGITUDINAL SECTION 10050N): 

In 1999, the outcrop from which the 1997 sample 598647 was taken, was resampled, with an 
expanded width (Map 9A, Photo 30). Sample 160505RCH returned 44.18 g gold/t and 3.30% 
copper over 2 m (Table A5). The next available outcrop (Map 9A), located about 2 m south of 
sample 160505RCH, was evaluated with three contiguous samples: 160508RP returned 1.58 g 
gold/t and 1.20% copper over 2 m; 160506RP returned 20.14 g gold/t and 0.48% copper over 2 
m; and 160507RP returned 0.63 g gold/t and 0.28% copper over 2 m. A third outcrop (Map 
9A), located about 8 m to the south of sample 160505RCH, was evaluated with 8 panel 
samples, all of which have anomalous gold and copper contents, ranging up to 285 ppb and 
0.23%, respectively. All of the samples referenced above have weakly anomalous silver 
contents; weakly to strongly anomalous lead contents (values up to 556 ppm); anomalous to 
strong zinc values (values up to 0.13%); mainly weakly to strongly anomalous arsenic values; 
weakly anomalous cadmium and antimony values; and, weakly to strongly anomalous 
molybdenum values (Table A5). 

















Based on the rationale discussed below, Hole DDHANOO-01 (Maps 9, 9A; Section 10097E; 
Vertical Long Section 10050N) was spotted to evaluate the A Zone below the gold showing. 

9.3.F.iii. INTEBPBETATION OF A ZONE: 

In view of the prospective geochemical signature; the 1999 ore-grade gold and copper values, 
and those intersected by Noranda drilling; and, the conclusions from the historic data i.e., 

a) The A Zone is over 500 m long and is open to the north and south. 

b) The mineralization encountered toward the bottom of Hole 40 appears to be either 
a separate, new zone, which does not appear to have a surface expression or a splay 
off the main zone (Baerg, 1989). The zone has never been followed up. 

c) The data verifies the existence of postulated sub orthogonal fractures (east-west e.g., 
samples 86080,86088,86087; and northwest e.g., samples 86091,86076), generally 
with interesting gold mineralization (Molloy, 1994). 

d) Holes 41-42 appear to indicate that to the south, at least locally, the tenor and grade 
of the mineralization increases with depth (Baerg, 1989). Noranda DDH88-41 
(Vertical Longitudinal Section 10050N, Appendix C) returned 1.23 g gold/t and 
0.27% copper over 21.3 m, including 1.51 g gold/t and 0.34% copper over 16.8 m. 

The A Zone, in Geofine’s interpretation, has the potential to host a substantial gold/copper 
ore shoot. The drilling of DDHANOO-01, as spotted in the field (Map 9A, Section 10097E), is 
thus recommended to intersect Vertical Long Section 10050N (Appendix C) to the south of, 
and vertically between the Hole 41-42 intersections. 
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9.3.G. 1999 NORTH ZONE DRILL TARGET PRIORIZATION: NORTHEAST ZONE 
(MAP SA; PHOTOS 31,32; TABLE A6; SECTION DDHNEZOO-01): 

9.3.G.i. NORTHEAST (NE) ZONE HISTORIC WORK: 

The NE Zone outcrops on LZlO+OON (Map 8A; Photo 31) and was discovered in 1997. The 
target is located near a cliff, which terminated the eastern extension of the most northern grid 
lines; and, which is interpreted to reflect a northwest trending fault. The NE Zone was first 
indicated by quartz hreccia sub crop boulders (analyses up to 160 pph gold, 1960 ppm copper, 
304 ppm zinc, 240 ppm arsenic). 

The zone was located by stripping off thin overburden to reveal silicified, fractured and 
hrecciated pyroclastic rocks hosting quartz hreccia veins with chalcopyrite stringers and 
disseminations of galena (Photo 32). A 2 m sample (Photo 32) of the outcrop returned 100 pph 
gold, 2910 ppm copper, 194 ppm zinc, 4 ppm silver, 118 ppm arsenic and 3870 ppm lead. A 
contiguous 3 m sample to the west returned 30 pph gold, 2380 ppm copper, 202 ppm zinc, 40 
ppm arsenic and 204 ppm lead. 

The target has not been explored historically and there is no geological indication of its width 
or strike extent. To the northwest and southeast, dense vegetation and boulder train mask 
bedrock exposure. About 150 m to the southeast on L209+00N, there is some indication of 
the target in sheared, oxidized pyroclastic rocks. Three chip samples all have anomalous zinc 
contents (up to 1120 ppm), anomalous lead contents (up to 238 ppm), anomalous silver, 
cadmium, arsenic, and some weakly anomalous gold contents. The 1997 barium, lead and zinc 
soil geochemistry is the best indication of the potential size of the target: a 400 m strike length 
that is open for expansion to the southeast, and northwest towards Orange Mountain. 

9.3.G.ii. NORTHEAST ZONE 1999 FOLLOW-UP ACTIVITIES: 

In 1999, prospecting was carried out to the north and south of L2lO+OON, in an attempt to 
ascertain the significance and morphology of the NE Zone exposure. As noted above (Photo 
31) the area is covered by overburden, which often comprises boulder terrain and glacial- 
fluvial deposits. No additional outcrops were found. However, a sample (160513RS) of altered 
(oxidized, silicifted, sericitized, pyritized) sub-crop located about 30 m north of the NE Zone 

contained 20 ppb gold (Map 8A, Table A6). A sub crop sample (160514RS), of oxidized quartz 
breccia located about 20 m north of the NE Zone, returned a number of very interesting values 
including 125 ppb gold, 3.4 ppm silver, 0.13% copper, 342 ppm zinc, 254 ppm arsenic, and 438 
antimony. 

Two sediment samples, one from a small stream about 30 m to the northwest, and one from a 
sump about 12 m to the northwest, have anomalous copper contents (up to 435 ppm), and 
weakly anomalous antimony and mercury contents. 
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The NE Zone outcrop was dug out for another 1.5 m on its west side. Sample 10617RCH, 
composed of chloritized and sulfidized quartz hreccia with up to 40% chalcopyrite locally, 
returned 210 ppb gold, 5 ppm silver, 0.72% copper, 92 ppm arsenic, and 12 ppm antimony. 
The total 6.5 m width sampled to date averages 0.34% copper and 93 ppb gold. 

In view of the interesting mineralization and historic and current evidence of the zone having 
some strike extent (over 400 m), a drill line was cut and DDHNEZOO-01 (Map 10, Section 
DDHNEZOO-01) was spotted on the NE Zone. 

9.3.G.iii. INTERPRETATION OF THE NORTHEAST ZONE RELATIVE TO THE B 
ZONE AND THE A ZONE: 

The North Zone, C Grid area has well-developed, sub-orthogonal structural fabrics 
(northwest/northeast; west/north) that have interesting implications for mineral exploration. 
Northwest trending structures such as the A, B and NE Zones contain interesting, gold and 
copper mineralization hosted by multiphase quartz breccia veins. There is some evidence of 
metal zoning in the veins, with lead and zinc and some rather elevated antimony becoming 
apparent along zones’ northwest strike towards the important Orange Mountain polymetallic 
target (see Section 9.3.H; and Molloy, 1997). To a much lesser degree, northeast structures, 
such as the Semi Massive Sulfide Zone, are also mineralized. West and north structures are 
generally characterized by quartz-carbonate-epidote-pyrite veins, although the 1997 soil 
geochemistry suggests there is an east-west control to some of the gold mineralization on the C 
Grid (Molloy, 1997). 

Historic geochemical and geological surveys and structural fabric studies (Molloy 1994,1997), 
along with the distribution of vegetation (the structures control the creeks, and alders grow in 
proximity to the creeks) suggest that there are a number of other northwest structures of 
interest. It is postulated that a major mineralizing system, the Orange Mountain epithermal 
system, is responsible for much of the structural fabric and breccia vein fracture fillings. It is 
postulated that, given the apparent strength of the mineralizing system; some ore-grade drill 
intersections and surface mineralization; and, a favourable structural fabric conducive to the 
development of ore shoots, the North Zone has potential for hosting a number of such shoots 
with significant gold/copper mineralization. 

The exploration of the northwest structures towards Orange Mountain by conventional 
methods becomes somewhat problematic because of the thickening glacial debris to the north. 
Also, geophysical techniques such as IP are difficult to interpret because of the pervasively 
altered (pyritized) host rocks. Relative to the South Zone deposit and the Amarillo Zone drill 
targets, the North Zone, C Grid drill targets are secondary. However, given their proximity to 
Orange Mountain, it is recommended that their potential should be tested with one or two 
short holes in the proposed Y2K program (Table 8). 
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9.3.H. THE AMARILLO ZONE, ORANGE MOUNTAIN TARGET AREA (MAPS 11, llA, 
llB, 11C; PHOTOS 33-39; TABLE A7; SECTIONS 49+00N, DDHAZOO-03,50+00N): 

9.3.H.i AMARILLO ZONE HISTORICAL WORK: 

Geotine’s historical activities on the Amarillo Zone (Photo 33) included the recognition of the 
target via 1994 geological and geochemical surveys (Molloy, 1994). In 1994, Geofine collected 
108 samples on the Amarillo Zone, comprising 65 rock, 25 stream sediment and 18 soils. The 
arsenic, zinc, lead and silver anomalies, along with some copper and gold anomalies, and the 
presence of fairly ubiquitous quartz harite veins were deemed to constitute an important, 
polymetallic follow-up target. 

In 1997, a 5 km, detailed grid was installed, on which detailed geochemical and geological 
surveys were carried out, along with reconnaissance surveys to the north, south and east ofthe 
grid (Molloy, 1997). The analytical results of the 22 stream sediment analyses (Map 11) were 
indicative of the strongest polymetallic signature that GeoBne has ever encountered in 
exploration activities the Stewart Camp. The encouraging results were specifically suggestive of 
some prospective exploration targets i.e., the Western, Eastern and Northern Target (includes 
Central Target) Areas. 

1997 Soil Geochemistry: 

A total of 130 soil samples was collected at 25 m intervals on the grid. The results, as described 
below (Molloy, 1997), confirmed the importance of the target as indicated by the stream 
sediment results: 

i. Silver: 

The silver values range between ~2 and 19.8 ppm, and average 6.1 ppm. As outlined by 
the 2 ppm contour, 94% of the silver values are regarded as anomalous, with an 
average value of 6.9 ppm. With the exception of the northeast corner of the grid, the 2 
ppm contour outlines a large silver anomaly that remains open in all directions. 

The 6 ppm contour delineates a northeast trending section of the anomaly, which is 
over 400 m long, is up to over 200 m wide, and is open to the southwest. A 
northeasterly trending segment of the anomaly extends for over 200 m off the main 
anomaly and remains open to the northeast. The segment thickens at the northeastern 
boundary of the grid and represents the beginning of the main part of the Northern 
Target Area. 

The 6 ppm silver contour envelops 5 lenses of various dimensions that are outlined by 
the 10 ppm contour. The three largest lenses are associated with the Western Target 
Area. The two weak Aerodat EM anomalies are located near L49+50N, near the 
central area of the 6 ppm silver anomaly. The 6 ppm contour also delineates a Central 
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Target Area, which is the northeastern extension of the Western Target Area. 

ii. Lead Soil Geochemistry: 

As outlined by the 60 ppm lead contour, a substantial lead anomaly shows good 
correlation with the silver anomaly. Lead values range between 14 and 1510 ppm, and 
average 292 ppm. Ninety-three percent of the values are encompassed by the 60 ppm 
contour and have an average value of 312 ppm. The 200 ppm lead contour outlines a 
pantleg shaped anomaly, open to the west, south and east. The northeast leg shows 
good correspondence with the northeast trending silver anomaly segment described 
above. The southern leg of the lead anomaly extends over 400 m to the southeast. The 
top of the pantleg anomaly correlates with the Western Target Area; the east end of 
the south leg with the Eastern Target Area; and, the northeastern extension of the 
northeast leg correlates with the Central Target Area. 

A northeastern lens outlined by the 200 ppm lead contour is open to the northeast (i.e., 
the beginning of the main part of the Northern Target Area), and shows good 
correlation with the northern part of the northeast silver anomaly. 

iii. Arsenic Soil Geochemistry: 

Arsenic is regarded by Geotine as a key indicator element in the Stewart Camp for both 
gold and base metal mineralization. Arsenic values range between ~2 to 1720 ppm, and 
average 249 ppm. As outlined by the 60 ppm contour, a significant arsenic anomaly 
covers much of the Amarillo Grid and shows good correlation with the silver and lead 
anomalies. The contour encompasses 78% of the arsenic values, which average 311 
ppm. The arsenic anomaly remains open in every direction, and is particularly strong 
on the south and west sides of the grid. The 200 ppm arsenic contour outlines a pantleg 
shaped anomaly somewhat similar to the lead pantleg anomaly. The top of the arsenic 
anomaly, except for weaker arsenic values on L49+00N, strongly delineates the Western 
Target Area. 

iv. Copper Soil Geochemistry: 

Copper soil values range between 7 and 444 ppm and average 65 ppm. Using 50 ppm 
as threshold, 54% of the copper values are anomalous, and average 97 ppm. The 
copper anomaly is less extensive than the silver, lead or arsenic anomalies, but the 50 
ppm copper contour shows good correlation with the 200 ppm lead and arsenic 
contours. The copper anomaly is rather definitive of the Western, the Eastern, and 
Central Target Areas, and is somewhat indicative of the Northern Target Area. 
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v. Gold Soil Geochemistry: 

The gold values on the Amarillo Grid are generally weak, ranging between ~5 to 880 
ppb, and averaging 11 ppb. The 10 ppb contour encompasses 39% of the gold values, 
which average 26 ppb. The main, northeast trending gold anomaly follows the broader, 
northeast trending copper, lead, silver and arsenic anomalies referenced above. The 
strongest parts of the gold anomaly, outlined by the 25 ppb contour, are associated with 
the Western and Eastern Target Areas. There is some indication of the Northern 
Target Area by the 110 ppb value on the west end of L52+00N; and, some indication of 
the Central Target Area via the 10 ppb gold contour. Most areas of the gold anomaly 
remain open for expansion. 

vi. Zinc Soil Geochemistry: 

Zinc soil values range between 26 and 2810 ppm and average 216 ppm. The 150 ppm 
contour includes 57% of the values, which average 306 ppm. The central, somewhat 
circular section of the zinc anomaly is located on the southern part of the grid, with a 
northwest trending segment extending beyond the northern boundary ofthe grid. Zinc 
is very definitive of the beginning of the Northern Target Area, and, with the exception 
of low values on LAS+OON, is rather indicative of the Western Target Area. Zinc is also 
fairly indicative of the Eastern and Central Zones, and is suggestive of a new Northeast 
Zone at the east end of L51+00N. 

The best correlation of zinc is with the cadmium anomaly (described below). 
Otherwise, the southern part of the zinc anomaly shows some good correlation with 
arsenic, lead, silver and copper. The strongest areas of the zinc anomaly show some 
flanking correlation to the strongest parts of the gold anomaly, which is often the case 
in the Stewart Camp. The northeastern extension of the zinc anomaly is particularly 
interesting with its strong, positive correlation with silver, lead, cadmium, and its 
partial correlation with copper and arsenic. 

vii. Cadmium Soil Geochemistry: 

Cadmium values range between ~5 and 53.5 ppm, and average 2.2 ppm. The 1 ppm 
contour outlines 54% of the values, which average 4 ppm. As referenced above, 
cadmium shows good correlation with zinc, with regard to the Western, Northern, 
Central and Eastern Target Areas. Like lead, zinc, and copper, the strongest area of 
the cadmium anomaly is on the west end of L49+00N. 

viii. Barium Soil Geochemistry : 

Barite is rather ubiquitous on the Amarillo Grid and is suggestive of a high level, 
epithermal system. Barium values range between 70 and 1320 ppm, and average 508 
ppm. The 400 ppm contour encompasses 70% of the barium values, which average 
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615 ppm. As outlined by the 400 ppm contour, the barium anomaly mainly occupies 
the central portion of the Amarillo Grid (Western and Central Target Areas), but a 
northeast trending segment includes the strongest component of the anomaly i.e., on 
LSt+OON (the beginning of the main part of the Northern Target Area), and is open to 
the west and northeast. Other strong areas of the anomaly are located in the Northeast 
and Eastern Target Area. 

Barium shows good correlation with zinc and cadmium, and except for the western 
corner of the grid, has reasonable correlation with most of the other elements 
referenced above. In view of the strong correlation with zinc, cadmium, lead and silver, 
and to some extent, copper and arsenic, the Northern Target Area looks quite 
prospective. 

1997 Rock Geochemistry: 

A total of 116 rock samples were collected during the 1997 program (Molloy, 1997). The 
sample locations and some analytical results, along with the 1994 samples, are shown on Map 
11. Some parameters of the analytical results for the 1994 and 1997 rock samples are shown in 
the following table: 

Element: 

GOLD 

COPPER 

ZINC 

SILVER* 

ARSENIC 

LEAD 

CADMIUM* 

BARIUM* 

No. of 
Samples: 

154 

154 

154 

53 <0.2-18.6 ppm 

154 2-2300 ppm 

154 2-23110 ppm 

53 

53 

Range : 

<.005-880 ppb 

4-12280 ppm 

6-130000 ppm 1348 ppm 
or 508 ppm excluding 13% value 

<.5->lOO 

lo-2880 

Average 
Value: 

15 rmb 

196 ppm 
or 117 ppm excluding 1.2% value 

6.2 ppm 

112 ppm 

407 ppm 
or 145 excluding 2.3% and 1.7% 
values 

10 PPm 

618 ppm 

* NOT AVAILABLE IN 1994 ANALYSES 
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The metal contents of the rock samples tend to augment the rationale for the apparent 
exploration target areas delineated by the stream sediment and soil samples. The results of the 
soil, stream sediment and rock samples become extremely interesting when the geological 
setting is referenced. The polymetallic signature is associated with zones of intensely altered 
and brecciated (silicitied, sericitized, baritized, sulfidized, hematized) matic volcanic and 
pyroclastic rocks, and remains open in all directions. Ninety percent of the rocks observed in 
outcrop are intensely altered and three main types of alteration are present (Map 11): 

AL2: silicified, pyritized, +/- sericite 

AL3: silicitied, baritized, pyritized, +/- lead, zinc, copper 

AL5 silicified, sericitized, carbonatized, +I-barite, +/- pyrite 

With regard to mineralization, there appears to be a good correlation between tine-grained, 
disseminated pyrite, strong silicification, sericitization +/-carbonate alteration, and the 
development of barite veining and stock works. Chalcopyrite, sphalerite and galena usually 
are found within or in close proximity to barite veins and stock works. The most interesting 
mineralization appears to extend in a broad arc from the central area of South Creek and the 
Canyon Section of Camp Creek, westward to the southwest area of the grid, and northward 
across the grid to Middle and North Meadow Creeks. 

Based on the favourable parameters described above, the Amarillo Zone is interpreted to 
represent a large, high level, epithermal system that has potential for hosting significant base 
metal and precious metal mineralization (Figure 8A). The proximal mineralization on the 
North Zone C Grid (Sections 9.3.E., F., G.) appears to be associated with the Orange 
Mountain mineralizing system. Since the topography and surface conditions are not very 
amenable to trenching and IP surveying, it was recommended that stratigraphic diamond 
drilling be used to initially ascertain the potential of the Amarillo Zone. 

9.3.H.ii. AMARILLO ZONE: 1999 DRILL TARGET PRlORITlZATION (MAPS 2,11,11A, 
11B; 11C; PHOTOS 33-39, TABLE A7; SECTIONS 49+00N, DDHAZOO-03, DDHAZOO-04): 

Field activities were carried out in 1999, in order to prioritize targets for the planned Y2K drill 
program. The work included the restoration of segments of the Amarillo Grid; prospecting 
and the stripping and detailed sampling of a number of showings; the spotting of 4 diamond 
drill holes; and, topographic surveys for the formulation of the drill sections. 

As concluded from the historical work, the Western Target Area is particularly interesting 
near the west end of Line 49+00N (Photo 34). There, stream sediment, soil and rock 
geochemical polymetallic signatures (Section 49+00N; Map 11) are associated with favourable 
alteration, in the vicinity of the Aerodat airborne EM anomaly. As shown on Section 49+00N 
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(Appendix B), and Map 11 (Appendix A), DDHAZOO-01 (Photos 33, 34) was spotted at 
49+00E as an initial test of that target. As shown on the same section, and Map 11, a second 
hole, DDHAZOO-02 (Photos 33,35) was spotted at SO+OOE to overlap with DDHAZQO-01, and 
to test a second polymetallic soil geochemical anomaly (Section 49+00N). Both holes would he 
drilled at an azimuth of 292O and a dip of 45“ (Table 8). 

Prospecting was carried out in the vicinity of the holes to provide further target rationale and, 
if necessary, to more precisely orient the initial reconnaissance drill holes: i.e., quartz barite 
veins have at least two prominent orientations: about 290 to 300° and rather parallel to the 
planned drill holes; and, approximately north. Moreover, the amount of exposed 
mineralization located historically on the Amarillo Zone is by no means adequate to explain the 
soil geochemical anomalies and to account for the source of the rather ubiquitous quartz barite 
float on the property. 

BAl ZONE: 

The detailed investigation of a quartz barite vein located near 49+753, 49+30N yielded a 
“barite zone”, the BAl Zone (Maps 11, IlA, Photos 33, 35,36), with an apparent width of 
over 10 meters, which includes altered wall rock, barite veins and stock works, and interesting 
sulfidization (pyrite, galena, sphalerite, trace chalcopyrite). Samples from, and in proximity to 
the BAl Zone (Table A7) generally have anomalous silver contents (up to 15 g/t); anomalous 
arsenic, barium and cadmium contents; some anomalous copper contents (up to 574 ppm); 
some anomalous zinc contents (up to 2050 ppm); and, very anomalous lead contents (up to 
1.41%). The higher lead contents are rather specific - often associated with lower barium 
(higher? - see Section 9.1 re. barium inversion) and higher silver values. Contiguous samples 
598784CH and 598785CH average 1.05% lead over an aggregate 1 m width; sample 
160559RCH is contiguous with sample 598785RCH, but comprises silicified wall rock with a 
lead content of 62 ppm over 1 m. Sample 160558RCH is contiguous with 160559RCH and 
returned 1.40% lead over 1 m. The four samples noted above average 0.84% lead over 3 m, 
and 8.8 ppm silver, 56 ppm arsenic, 226 ppm barium, 120 ppm copper and 520 ppm zinc. 

The BAl Zone represents one possible mineralized source type: white, unoxidized 
barite/quartz veins, stock works, stringers mineralized with galena. Hole DDHAZOO-03 (Maps 
11,llA; Section DDHAZOO-03) was spotted at the same collar location as DDHAZOO-02 (Photo 
37), but orientated at 335 degrees, under the newly discovered zone. 

BA2 ZONE: 

The BA2 Zone (Photo 33: Maps 11, 1lB) was discovered at about 49+75E, 48+60N, and 
represents a second possible type of mineralized source rock for the polymetallic soil 
geochemical anomaly. The “dirty” baritized rocks are strongly oxidized, often with abundant 
hematite and manganese, As shown on Map 118 and in Table A7,3 contiguous chip samples 
(598786RCH, 598787RCH, 598788RCH) have an average silver content of 50.3 ppm over3 m. 
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Sample 598789RS, taken from snbcrop near sample 598786RCH, contained 115 ppm silver. 
However, all 4 samples average 12 ppm arsenic, 995 ppm barium, 128 ppm copper, 206 ppm 
lead and 159 ppm zinc. 

CAMP POND ZONE: 

Work on the Amarillo Zone at Camp Pond (Map 11, Photos 33,38) included prospecting to 
follow-up the polymetallic soil anomaly noted above and outlined on the Central Target Area 
in 1997(Map 11C). Angular boulders, most of which appear to be snbcrop and composed of 
quartz barite, and oxidized quartz barite, are mineralized with varying amounts of galena and 
spbalerite. Eleven composite samples were collected and their analyses (Table A7), along with 
the historic soil anomaly described in Section 9.3.H.ii, are deemed to constitute a classic 
polymetallic signature, strongly symptomatic of a prospective epithermal system. 

Most of the samples have weak to strongly anomalous gold contents (10 to 300 ppb); moderate 
to strong silver contents (4.8 to 40.4 ppm), with the eleven samples averaging 17.2 ppm; weak 
to strongly anomalous arsenic contents (22-294 ppm), with the eleven samples averaging 134 
ppm; weak to strong cadmium contents (2.5 to 282 ppm) with the 11 samples averaging 72.7 
ppm; and weak to strong copper contents (37-2360 ppm) with the eleven samples averaging 
477 ppm (Table A7). A majority of samples have anomalous mercury values ranging up to 69 
ppm; some have strongly anomalous molybdenum values, ranging up to 73 ppm; all havevery 
interesting lead values ranging from 248 to 7880 ppm, with the eleven samples averaging 
0.17%; most samples have anomalous antimony values ranging between 12 to 302 ppm; and, 
most samples have elevated zinc values ranging up to 1.82%, with the eleven samples 
averaging 0.42%. 

In view of the positive results, Hole DDHAZOO-04 (Photo 39) was spotted at 51+753 on 
L50+00N, with a planned azimuth of 295O, a dip of 45’ and a length of 300 m. Most of the 
samples referenced above are located in proximity to the surface projection of the 
recommended hole. The surrounding snbcrop thus has the strongest, and most complete and 
favonrable geochemical signature discovered to date on the Amarillo Zone. The Camp Pond 
target is currently considered the most prospective of those referenced above, since it is located 
at the lowest elevation relative to the other targets, in the postulated Amarillo Zone epithermal 
system. It is thus deemed to have the potential of intersecting significant gold and gold/copper 
mineralization, believed located deeper in the system (Figures 8,8A). 

BARITE CREEK ZONE: 

The Barite Creek Zone is located at about 49+00E, L51+50N (Map 11, Photo 33). The zone 
comprises fairly extensive quartz barite stringers, veins, and zones that outcrop in Barite 
Creek. The creek valley has historically been tilled with snow in July/August, and the full 
extent of the northwest trending zone only became apparent in 1999. Unfortunately, the fog 
that hampered access to the Amarillo Zone for much of the season negated the full evaluation 
of the target. 
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In the initial sampling of the Barite Creek Zone, a one meter panel sample (160567RCH) of 
silicified, pyritized material returned weakly anomalous gold; 35.8 ppm silver; 1830 ppm 
arsenic; 13 ppm cadmium; weakly anomalous mercury and molybdenum; anomalous 
antimony; and, strong lead (712 ppm) and zinc (618 ppm) values (Table A7). Two contiguous 
panel samples (160568RCH, 160569RCH) each taken over a meter, about 15 m west of 160567 
average 23.8 silver, 542 ppm arsenic, 16.3 ppm cadmium, 148 ppm lead, 26 ppm antimony, and 
668 ppm zinc. Four contiguous panel samples (160570-160573RF’) each over a meter, aad 
taken 15 m west of 160568RCH and 160569RCH, average 16.1 ppm silver; 430 ppm arsenic, 7 
ppm cadmium, 402 ppm copper, 0.24% lead, and 241 ppm zinc. 

9.3.H.iii. INTERPRETATION OF THE AMARILLO ZONE: 

Follow-up prospecting activities carried out in 1999, as permitted by weather conditions and 
overburden cover, located a number of new showings that are interpreted to confirm the 
overall importance of the Amarillo Zone and the Orange Mountain Target Area: 

4 The ubiquitous quartz barite float and snbcrop boulders probably have 
ubiquitous bedrock sources on the grid, most of which arecovered by talus 
and meadow. 

b) The quartz barite boulders, veins, stock works and zones are indicative of 
a large epithermal system that has potential for hosting a major 
gold/copper and lead/zinc/silver deposit. 

c) There are a number, if not a myriad of different types and orientations of 
mineralization that include: silver rich, in quartz barite veins and zones 
with hematite and manganese; lead rich (stringers and disseminations of 
galena) in quartz barite veins and zones; copper/zinc and zinchead +/- 
copper, and gold/copper/lead/zinc rich, in more intensely snlfidized wall 
rocks and quartz barite veins and zones. The mineralized types are 
probably related via zoning and multiphase activity associated with the 
large epithermal system. 

4 The North Zone, C Grid gold/copper breccia veins targets (A Zone, B 
Zone, NE Zones) are probably manifestations of the mineralizing event 
centered at Orange Mountain, and thus apparently provide additional 
evidence of the gold/copper potential at depth in the epithermal system on 
the Amarillo Zone. 

4 Other than the work referenced in this report, the Amarillo Zone has 
never been subject to detailed exploration, including diamond drilling. 

The Amarillo Zone presents a very large target, which remains open in all directions and has 
never been subjected to detailed exploration, including diamond drilling. However, it is 
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concluded that sufftcient rationale has been now generated to initiate the testing on the Camp 
Pond Zone (DDHAZOO-04). If this hole is successful, it is recommended that a deeper hole be 
immediately drilled from the same set-up; and/or, the drill evaluation be continued on Line 
49+00N (Holes DDHAZOO-01, 02). The ownership of the Todd Claim located on the west side 
of the Amarillo Zone should first be determined prior to the initiation of drilling; and, if the 
claim is available, it should be optioned. 
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9.3.1. YELLOW BOWL ZONE: (MAPS 1,2,2A, 12; TABLE AS; PHOTOS 40-41): 

The Yellow Bowl Zone is located about 1.5 km northwest of the South Zone deposit on the 
Todd 12 Claim (Maps 1,2). It is part of a 10 km long alteration zone on the west side of Todd 
Creek, which extends from the South Zone deposit, north to beyond Orange Mountain. The 
zone is generally characterized by colour anomalies (Photo 40) associated with gossan zones 
that most often comprise altered (jarosite/alunite, pyritized, silicified) coarse intermediate to 
felsic, and pyroclastic rocks. 

9.3.1.i. HISTORIC WORK, YELLOW BOWL ZONE: 

The geological setting of the Yellow Bowl area was described by Noranda (Baerg, 1989): 

The area is predominantly underlain by andesite flows and agglomerates with local 
areas of feldspar porphyry flows similar to the South Zone. . . The felsic volcanics, 
which occur along the top of the north-south ridge running through TOC 9 (Todd 4) 
and 10 (Todd 12) have been traced from the By glacier to the Fall Creek Zone. The 
rhyolite, dacite and porphyry are locally moderately to strongly quartz-sericite-pyrite 
altered and the volcaniclastics are moderately to strongly carbonate +/- sericite altered. 
Bedding in the volcaniclastics generally trends northwest with moderate to steep 

northeast dips. 

Mineralization consists of east west to northwest trending quatipyrite +/- chalcopyrite 
veins ranging from 1 cm to 6 m wide and 1 to 108 m long. No significant precious metal 
values have been obtained from these veins to date. 

In 1994, Geoline collected 41 samples, which included 29 rock and rock talus and 12 stream 
sediments (Molloy, 1994; Map 12). Anomalous gold, copper and arsenic values were returned 
in a number of the rock and stream sediment samples, including individual chip samples of 
pyrite veins and host rock e.g., 512 ppb, 1150 ppm and 1510 ppm, respectively, over 4 m in 
sample 86021; and, 209 ppb, 500 ppm and 3410 ppm, respectively, over 5 m in sample 86023 
(Map 12). The best gold and copper values were returned in a 1 m chip sample (86009) from a 
pyrite vein: 1.67 g Au/t and 9.8% copper (Map 12). A float sample of silicified, chloritized 
rock with a 6 cm pyrite vein returned 1.68 ppb gold, 6.68% copper, 6940 ppm zinc, 275 ppm 
lead and 45 ppm arsenic. Most samples of the altered felsic rock had anomalous gold and 
copper contents. 

As indicated by the 1997 program (Molloy, 1997), the area of the Yellow Bowl Zone (Map 12) 
is underlain by altered mafic to intermediate volcanic flows and by fine to coarse pyroclastic 
rocks. Alunite/jarosite staining is pervasive and gives the area its characteristic bright yellow 
colour (Photo 4). Most of the altered rocks represent a series of pyroclastic units with clast 
supported breccia/agglomerate at the base, matrix supported agglomerate and lapilli/bomb tuff 
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above, followed by crystal tuff (5-50 m) and laminated ash tuff (20 to 80 cm) at the top. At 
least 5 such cycles were observed, with others indicated, but obscured by the strong alteration. 
Intertlows of intermediate (dacitic) and mafic (andesitic) composition occur in the pyroclastic 
sequence. The felsic flows are massive and often porphyritic, with 5-lo”/ ma&, and lo”/ 
feldspar phenocrysts. 

Alteration is quite pervasive in all rock types, and variable in composition and intensity at the 
Yellow Bowl Zone (Molloy, 1997). Although the alteration includes quartz, sericite, carbonate, 
pyrite and chlorite, there are areas with more intense silicification (quartz +/- sericite, minor 
carbonate - Type l), and other areas with more intense carbonate alteration (carbonate + 
sericite +/- quartz - Type 2). A large area of intense quartz + sericite alteration is situated at 
the south end of exposed gossan. Two large areas of intense carbonate + sericite alteration were 
found directly west, or uphill from the central “Yellow Bowl” area of the 1994 surveys, and 
500 m to the north in the next valley. A third alteration style was also observed associated with 
quartz and epidote veins. The veins have distinct epidote rich alteration halos, extending 
anywhere from 5 cm to 2 m into the wall rock. The veins lack significant mineralization. 

Two main types of mineralization occur at Yellow Bowl: 

i) Widespread, Type 1 and 2 alteration with finely disseminated pyrite; concentrations vary 
from trace, but locally may be as high as 3-4%, especially in areas of fracturing and more 
intense veining 

ii) Pyrite, carbonate +I- chlorite, +/- sericite, +/- quartz, +/- chalcopyriteveins, lenses, stringers 
(Photos 41,42). The pyrite, carbonate veins range in thickness from mm’s to over 5 m and can 
be traced for up to over 100 m before either pinching out or disappearing under talus or ice. 
Most vein orientations range from northeast to east, with generally steep dips to the southeast 
or south. Areas of intense pyritic stock works are common. Generally, the veins have a 
substantial pyrite content (10 to 90%) in a matrix of cream coloured to rusty orange 
weathering carbonate (ankerite, siderite). Chalcopyrite occurs in many of these veins as blebs 
and disseminations, usually along with malachite. 

The 1997 geochemical and geological surveys were concentrated in an area located above and 
west of the 1994 work (Molloy, 1997; Map 12). A total of 35 rock samples and three stream 
sediment samples were collected (Map 12). The 1994 and 1997 surveys indicated that the 
Yellow Bowl Zone geological environment is rather prospective. Samples from it are generally 
characterized by a weak gold; weak to very strong copper; weak to strong arsenic; often 
anomalous to some strong lead; low barium, and low mercury. The most interesting 
mineralization is associated with pyrite/chalcopyrite veins and stock works, which may be the 
surface manifestations of a much larger VMS or porphyry copper-gold system. 
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9.3.l.ii. 1999 EXPLORATION ACTIVITIES, YELLOW BOWL ZONE (MAP It, TABLE 
AS): 

The 1999 exploration activities on the Yellow Bowl Zone were, like the previous programs, 
limited by fog that develops on the snowfields and glaciers west of the Yellow Bowl Zone. 
Prospecting and geological and geochemical surveys were carried out on the southernmost area 
of the upper Yellow Bowl Zone, which had previously been covered with snow. As with other 
areas of the YBZ, the pyroclastic rocks are generally moderately to intensely altered (pyritized, 
sericitized, carbonatized, chloritized and silicified). Intertlows of felsic volcanic rocks are often 
similarly altered, and fractured and brecciated. 

Four stream sediment samples (1605tSSS, 160529SS, 160531SS, and 160535SS; Map 12, Table 
AS) were taken to generally assess the area’s potential: all have weakly anomalous gold 
(ranging from 10 to 65 ppb) and copper contents (from 51 to 273 ppm); three samples have 
anomalous arsenic (from 112 to 132 ppm), and weakly anomalous molybdenum and antimony 
contents; and, two have anomalous lead contents (from 44 to 54 ppm). 

The area is characterized by pyritic gossan zones most often with jarosite/alunite; and, 
abundant sultidized float, with the most predominate type being massive to semi-massive, to 
veins and stock works of fine, granular pyrite in intensely silicitied to moderately chloritized 
and carbonatized volcanic host rocks. As shown on Map 12 and Table AS, a compositesample 
(160373RF) of semi-massive pyritic float material returned anomalous gold (60 ppb) and silver 
(4 ppm); strong arsenic (676 ppm) and copper (0.28%); and, anomalous lead (94 ppb) and 
antimony (20 ppm). However, a panel sample (160527; 2 X 4 m) from a large (>4m x 7100 m) 
pyrite vein with jarosite/alunite in the central part of the southern area failed to return any 
values of interest. Similar material (sample 160532RCH; 1 X 1 m), from a smaller vein in the 
western part of the southern area contained weakly anomalous gold (15 ppb) and antimony (12 
ppm). A panel sample (160542RCH) ofjarosite/alunite/pyrite material, taken about 10 m east 
of 160532RCH, returned weakly anomalous gold (15 ppb), but no other values of interest. 

A composite float sample (160374RF) of pyritized material (Map 12, Table AS), but with 
malachite staining contained anomalous gold (30 pph) and silver (2.4 ppm); strong arsenic 
(394 ppm) and copper (808 ppm); and, anomalous lead (90 ppm) and antimony (18 ppm). 
Another composite sample (160537RF) of similar material returned anomalous gold (50 ppb) 
and silver (6 ppm); strong arsenic (198 ppm) and copper (0.38%); and, anomalous lead (66 
ppm) and antimony (10 ppm). A composite sample (160562RF) of pyritized material with 
disseminations and veins of chalcopyrite and sphalerite contained anomalous gold (45 ppb) 
and antimony (10 ppm); and, rather interesting silver (19.2 ppm), cadmium (30.5 ppm), 
copper (0.79%), lead (382 ppm) and zinc (0.43%). 

Another distinct type of mineralization comprises brecciated and fractured dacitic float rock, 
generally with a black siliceous matrix containing quartz carbonate and sulfide veins, and 
breccia fragments. Of three composite samples taken, sample 160538RF is currently the most 
interesting, with elevated silver (12.8 ppm), arsenic (1210 ppm), cadmium (12.5 ppm), copper 
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(0.14%), lead (O.lt%), antimony (124 ppm) and zinc (0.15%). The sample does not contain 
gold and is thus distinctly different from other samples with significant base metal contents. 

A number of panel samples were collected of altered pyroclastic host rock (weakly to strongly 
silicilied, weakly to moderately pyritized, moderately sericitized, weakly to moderately 
carhonatized and chloritized, often with quartz/pyrite fracture fillings). The two composite 
samples analyzed (Table AS, Map 12; 160563RCH and 160575RCH) have weakly anomalous 
antimony contents and one anomalous gold value (35 ppb). 

9.3.I.iii. INTERPRETATION OF THE YELLOW BOWL ZONE: 

In 1997 and 1999, follow-up activities on the Yellow Bowl Zone have been restricted by fog, 
which is generated from the snowfields and glaciers to the west of the Yellow Bowl Zone and 
which often envelopes the higher elevations where the most prospective targets appear to he 
located. 

Based on the limited work to date, the Yellow Bowl Zone continues to he of great interest e.g., 
of the total of 19 stream sediment samples collected to date, 95% of them have anomalous 
copper contents; 74% of them have anomalous gold contents; and, 90% of them have 
anomalous lead contents. Where arsenic analyses are available, 86% of those samples have 
anomalous arsenic contents. The lower, upper, northern and southern areas of the zone, that 
comprise a strike length greater than 1.25 km, all contain very favourahle geology for VMS 
type deposits; and, interesting mineralization with some very significant metal values. In 
addition to massive to semi massive pyrite, those values are now also known to be associated 
with altered dacite, and quartz breccia veins in altered pyroclastic rocks. 

Additional work will be required to locate and prioritize the most significant drill targets. 
However, the 1997 and 1999 surveys have laid the foundation for such activities; and, the best 
time for them would be when a helicopter is on the property i.e., during a diamond drill 
program. Permissive weather conditions could then be fully utilized, and if warranted, the 
most prospective target(s) could be drilled, most cost effectively. Relative to the other targets 
referenced in this report, those currently available on the Yellow Bowl Zone (i.e., pyrite veins) 
are considered secondary. However, in view of the abundance of mineralized float 
encountered in 1999 on the southern area of the zone, there have to be substantial, in situ 
sources of mineralization that should offer high priority drill targets. One complete week of a 
crew’s detailed work would go a long way to the generation of such targets. 
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9.4.1999 RECONNAISSANCE SURVEYS, TODD CREEK PROPERTY (MAPS 13A, 
13B; TABLE A9): 

Minor reconnaissance work was carried out in 1999 to investigate two apparently important 
targets on and in proximity to the Todd Creek Property: 

9.4.A: NORTHWESTERN RECONNAISSANCE TARGET AREA - HAMILA GLACIER: 

Initial reconnaissance activities were carried out near the northwest corner of the Todd 
Property (Map 13A) to follow-up very anomalous, historical stream sediment gold values (up 
to 1.57 p/t; Map 13A; Assessment Work Report 17,634), along with associated anomalous 
copper, lead and silver values. The possible source of these anomalies may be located in or 
near drainages located on or near the Todd Creek Property. 

Of the three 1999 stream sediment samples taken northeast of the Hamila Glacier (Map 13A; 
Table A9), one sample (160526SS) had some metal contents of interest (weakly anomalous 
gold, silver, cadmium; and, anomalous lead and zinc). However, composite samples (160545RF, 
160546RF) of angular chloritized and carbonatized rubble, with blebs, stringers and veins of 
quartz with coarse chalcopyrite returned up to 75 ppb gold, 9.2 ppm silver, 22.5 ppm 
cadmium, 0.39% copper, 0.74% lead and 0.24% zinc (Table A9). Composite samples 
(160543RF, 160544RF, 160555ORF) of limonitized, pyritized, and silicilied volcanic breccia 
float only returned some weakly anomalous lead and gold values. 

The work appears to have been successful in identifying the most obvious source rock of the 
historic stream geochemical anomalies (up to 1.57 g gold/t) to the east of Hamila Lake (Map 
13A. The altered chloritized float rubble is rather distinctive and some follow-up work to locate 
its postulated nearby bedrock source is recommended. 

A second set of anomalous, historic stream sediment samples (values up to 560 ppb gold; Map 
13A) is located about 3 km east of Hamila Glacier. A 1999 reconnaissance sample (160423SS) 
returned weakly anomalous gold, copper and lead values (20 ppb, 76 ppm and 28 ppm, 
respectively), thus somewhat confirming the original anomaly. 

Historic gold stream sediment anomalies (gold values up to 150 ppb) are also located on the 
East Tributary (Map 13A), about 4 km east of Hamila Glacier. A 1999 reconnaissance sample 
taken from the tributary at Hamila Creek returned weakly anomalous gold and silver values (5 
pph and 1.2 ppm, respectively; and, anomalous lead and zinc values (48 and 196 ppm, 
respectively). 

9.4.A.i. INTERPRETATION OF THE HAMILA GLACIER AREA TARGET: 

The highest grade, stream sediment gold values on and in the immediate area of the Todd 
Creek Property were apparently obtained in historic samples taken on Hamila Creek, 
northeast of Hamila Glacier. Initial follow-up in 1999 has located a possible source rock type 
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for the mineralization. A composite sample of the propyllitically altered, distinctively green, 
mafic volcanic float rock has returned interesting gold, silver, lead, zinc and copper values. In 
view of the strength of the historic anomalies, and the presence of other anomalous gold values 
about 3 and 4 km to the northeast of Hamila Glacier (Hamila Creek and East Tributary Creek, 
respectively), it is recommended that the Todd Property he expanded to the north to ensure it 
covers all the postulated bedrock sources areas of the mineralization. 

9.4.B. KNOB ZONE RECONNAISSANCE TARGET (MAPS 2,2A, 13B; TABLE A9): 

A major fault zone is postulated to trend 330 degrees north of the Knob Zone (See Section 5) 
towards the Amarillo Zone. A prominent quartz barite breccia vein with varying amounts of 
oxidized pyrite can be traced southeast for over 200 m towards the Knob Glacier. Other than 
anomalous lead and weakly anomalous arsenic, a composite sample (160396RC) of vein 
material had no additional metal contents of interest (Map 13B; Table A9). Sediment samples 
(160395SS, 160397SS) taken from the drainage of the Knob Glacier, upstream from Todd 
Creek, have one weakly anomalous gold value (15 ppb); anomalous lead, zinc barium; and, 
weakly anomalous antimony contents. The area is of general interest because of the northeast 
trend of the South Zone, under the sediments of Todd Creek Valley, towards the Knob Zone. 

Stream sediment sample 160476SS (Map 13B, Table A9) was taken from the creek on the west 
side of Todd Creek, at the LCP for the new Todd 18 Claim. The sample contains anomalous 
gold, copper lead and arsenic and strongly anomalous antimony. As shown on Map 13B, the 
values are indicative of the Yellow Bowl Zone to the west. 

9.4.B.i: INTERPRETATION OF THE KNOB ZONE RECONNASISSANCE TARGET: 

The Knob Zone area is of particular interest because of the sericite-quartz-pyrite alteration 
associated with coarse breccias and malic volcanic rocks, which comprise the “Knob”; and, 
because of the narrow chalcopyrite veins (see Section 5) hosted by them. 

This alteration and mineralization is very characteristic of host rocks of the South Zone 
deposit. The Knob Zone is thus of particular interest since the South Zone Structure is 
postulated to trend from the NEXT Zone area towards the Knob Zone i.e., is the mineralized 
South Zone Structure located under the Todd Creek Valley, just west of the Todd Zone? As 
contemplated in Section 9.3.D., measurements on the NEXT Fault may determine where the 
South Zone Structure precisely is at the NEXT Zone; and where it may extend to, with regard 
to the Knob Zone. The Knob Zone may he indicative of another 3 km strike length of the 
South Zone structure to the north, beyond the NEXT Zone. Follow-up activities should be 
directed to an examination of some specific outcrops along the valley floor; and, structural 
measurements are required to ascertain the exact position of the structure, relative to the 
NEXT Zone, the Yellow Bowl Zone and the Knob Zone. 
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10. CONCLUSIONS, RECOMMENDATIONS, TODD CREEK PROPERTY: 

10.A. CONCLUSIONS: 

The Todd Creek Property is deemed to offer many high priority exploration targets, a number 
of which could host significant gold/copper ore bodies with polymetallic credits. 

Based on the current and historical data base, the Amarillo Zone and the South Zone 
gold/copper deposit, including its along strike extensions, the MEXT and NEXT Zones, are 
interpreted to represent the most prospective discovery opportunities. 

The Amarillo Zone on Orange Mountain (Photo 43) is postulated to be located near the top of 
a large epithermal system characterized by the strongest polymetallic signature in stream 
sediments, soils and rocks (silver, lead, zinc cadmium, barium, arsenic, antimony, mercury, 
with or without gold/copper), which GeoBne has ever encountered in the Stewart Camp. The 
gold/copper breccia veins (A, B, NE, etc. Zones) on the North Zone, Grid C, are deemed to be 
manifestations of a gold/copper deposit located at a deeper level in the hydrothermal system. 

The large Amarillo target area has never been tested by diamond drilling, and it is herein 
concluded that its drill evaluation is the next logical discovery strategy. The Camp Pond and 
Western Target Area are characterized by favourable geology, alteration and geochemical 
signatures, which provide excellent rationale for the initial drill holes. 

The South Zone Structure has a postulated strike length of over 4 km, from south of the South 
Zone deposit to beyond the Knob Zone. The majority of the exposed, 950 m long segment on 
the South Zone is mineralized with gold/copper; and, as the 1999 program has proven, new 
discoveries can be made e.g., the MEXT Zone. 

It is postulated that the distribution of mineralization along the South Zone Structure is 
controlled by the intersection of conjugate structures; and, that their plane of intersection can 
focus and control the development of plunging ore shoots, similar to those at the Golden 
Patricia Mine in Northwestern Ontario. A drill strategy utilizing a plunging ore shoot model 
appears to have never been utilized in the historic drilling. It is thus concluded that its 
incorporation into the planned YtK drill program could lead to a significant expansion in 
reserves at the South Zone deposit, and elsewhere on the property. 

The MEXT and NEXT Zones are located north of the South Zone deposit, proximal to obvious 
structural junctions, and drill strategies successful at the South Zone, should be applied along 
the South Zone Structure. The MEXT Zone is regarded as a very significant gold/copper 
target, given the apparent abundance of auriferous hematite and the grades of mineralization 
encountered in initial sampling. The NEXT Zone could be indicative of even more significant 
exploration targets: if the South Zone Structure is dextrally offset into the Todd Creek Valley, 
and the NEXT is a subsidiary structure, the main target at the NEXT may be located under 
Todd Creek. 
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The South Zone Structure is particularly intriguing with its apparent strike extent and 
exploration potential beyond the mineralization discovered to date. The analysis of air photos 
suggests the structure continues to the south, well beyond current southern claim boundary. 
Evidence at the NEXT Zone indicates the structure trends toward the Knob Zone, where the 
alteration suggests that proximal gold/copper mineralization could be associated with the 
structure under Todd Creek Valley. It is thus concluded that the South Zone Structure and 
subsidiary structures could host a number of ore shoots, which could have a somewhat regular 
periodicity of distribution, and which could present a unique discovery opportunity. The 
understanding of such morphologies, and the orchestration of drill programs according to the 
structural parameters the shoots entail, should be an essential component of any drill program. 

Although secondary to the Amarillo and South Zones, the quartz breccia vein targets on the 
North Zone, are considered important. The gold/copper and polymetallic mineralization found 
at the A, B and NE Zones is believed related to the mineralizing events at the Amarillo Zone. 
The structural fabric on the North Zone is conducive to the development of ore shoots e.g. 
there is some indication that a gold/copper ore shoot may exist in the vicinity of the Fall 
Creek/A Zone structural intersection. It is thus concluded that targets such as the A and B 
Zone warrant some follow-up and initial drill testing, respectively, using a plunging ore shoot 
model. 

Although the Yellow Bowl Zone is often difftcult to access, it continues to be regarded as an 
important environment for the discovery of volcanogenie massive sultide deposits. Favourably 
altered rhyolitic to dacitic interflows occur in a number of volcanic cycles, which include coarse 
breccias and agglomerates. Samples of altered dacitic float have been found in the 1999 
program with interesting base metal contents. The ubiquitous pyrite veins with and without 
copper and gold are regarded as manifestations of a significant mineralizing event. It is 
concluded that the Yellow Bowl Zone requires further prioritizing activities in search of a 
VMS deposit; and that the drill testing of the pyrite veins with copper/gold mineralization is 
not currently a priority. 

Finally, in the prospective geological environment of the Todd Creek area, other targets are 
apparent. The Hamila Glacier area historically has yielded the highest stream sediment gold 
values on and in the vieinity of the Todd Creek Property. Initial 1999 follow-up activities have 
provided some further evidence of potential, and it is concluded that the target area warrants 
more work. The East Zone, rhyolite VMS target (Molloy, 1997) also requires further 
evaluation. 
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10.B. RECOMMENDATIONS: 

As outlined in Table 8, which is also included in this section, a Phase 1, YZK diamond drill 
program comprising at least 1200 meters and utilizing HQ core is recommended. The program 
would initially test the Amarillo Zone; attempt to expand the South Zone deposit; and, initially 
test the MEXT, NEXT and B Zones, as budget and results dictate. As shown in Table 9, and 
based on Falcon Drilling’s 1999 bid, such a program, including staking and geological activities 
referenced below, would total approximately $450,000. In view ofsnow and fog conditions that 
can persist on the Amarillo Zone into August, the most cost effective drill program will 
probably have to commence on the South Zone in July to take full advantage of the field 
season. 

It is also recommended that, concurrent with the Y2K drilling program, detailed follow-up 
geological and prospecting surveys be carried out from the NEXT Zone to the Knob Zone, 
along the Todd Creek Valley, as an attempt to locate the South Zone Structure and to 
ascertain it s exploration potential. Similar activities are recommended south of the South 
Zone deposit along the air photo lineament. Detailed follow-up activities are also proposed on 
the Yellow Bowl Zone to prioritize VMS type drill targets. As time and budget permit, such 
activities should be extended to the Hamila Glacier target area to follow-up the highest gold 
stream sediment values ever located on, or in the vicinity of the Todd Creek Property. The 
contemplated work would utilize the on site drill camp and support helicopter. 

Prior to any Y2K work, it is recommended that additional claims be staked in the near future: 
three claims to the east and south of the South Zone deposit (the old Pat 8,9 and 10 Claims) to 
cover the apparent, along strike extension of the South Zone deposit and postulated offsets to 
the east; and, the old Pat 5 and 6 Claims to cover the East Zone rhyolite VMS target. Two new 
claims are also proposed to cover the Hamila Glacier target area. The staking would entail 
about seven claims totalling about 140 units. The work, including claim registration and 
helicopter costs would total about $4500. 
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TABLE 9 

PROPOSED PHASE 1, Y2K EXPLORATION PROGRAM BUDGET 

TODD CREEK PROPERTY: 

ITEM: EST COST 
$ CDN 

assessment work, property research 
project permitting, bond 20000 
thin sections, whole rock studies 
property acquisition 5000 
structural studies, air photos, maps 
field equipment, supplies 7500 
mobdemob, vehicle rental, gas, ins 8500 
helicopter support for Geofine crews, incl geol sureys. 
hole checking, sample shipment, mob, demob 15000 
analyses: 800 @ $25 20000 
linecutting 
geophysical surveys 
land surveys 
sustenance, accomodation, camp rental beyond dd 12500 
communications, courier, shipping 3500 
drafting, reporting, assessment reports 12500 
filing fees 15000 
legal fees, insurance 2200 
licences 
salaries: local labor, 2 geologists @ 1200/day @ 35 days 42000 
stripping, trenching 
HQ diamond drilling at $230/m all-in, excluding standby: 1200 m 
@ 230/m 276000 

SUBTOTAL 
CONTINGENCY 
SUBTOTAL 
OVERHEAD 
SUBTOTAL 
LESS RECOVERABLE BOND, GST 

ESTIMATED GRAND TOTAL’ 

*SUBJECT TO CONTRACTOR FINAL BIDS 

439700 
35000 

474700 
14241 

408941 
-50000 

438941 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
0. 

9. 
10. 
11. 
12 
13. 
14. 
15. 
16. 
17. 
10. 
19. 
20. 
21. 
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including 9 years as a consultant; 10 years with St. Joe Canada Inc./Bond Gold Canada 
Inc./LAG Minerals Ltd. as Regional Geologist, Exploration Manager, Vice President and as 
Senior Vice President, Canadian Exploration; and, 8 years with Beth-Canada Mining 
Company as a Regional Geologist, 

I am a Fellow of The Geological Association of Canada; 

I am a Member of the Canadian Institute of Mining and Metallurgy; of the Prospectors and 
Developers’ Association; and, of the Association of Exploration Geochemists; 

I have supervised the fieldwork and the preparation of this report entitled “Report On the 
1999 Exploration Program On The Todd Property, Skeena Mining Division, Stewart Gold 
Camp, Northwestern British Columbia, For Okak Bay Resources Ltd., By Geofine 
Exploration Consultants Ltd.” 

The recommendations herein are solely the responsibility of Geotine Exploration Consultants 
Ltd. 

David E. Molloy, B.A., B.Sc., F.G.A.C. 
President, Geofine Exploration Consultants Ltd 

Dated at Unionville, Ontario, this 12th day of December I999 
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