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DIAMOND DRILLING OF TROY # 1 - 8 
EXPLORATION FOR GOLD/SILVEWCOPPER 

Type of work :- Diamond drilling. 

* t t t t t . t + . t t t . t t t t . t . . t t . l l  

Extent of work:- Eight NQ holes were 
drilled for a total of 935.7 metres. 496 
split core samples were analyzed for gold 
silver and copper. 

Total cost :- $13621 6.58 

COSTBREAKDOWN 

Project geologist 
Geologist 
Assistant I 
Assistant II 
Assistant Ill 
Driller 
4x4 truck rental 
Truck rental 
D6 tractor rental 
Drilling equipment rental 
Footage drilled 
Footage drilled 
Geochemical:- 
Sample analyses: 
- Gold 
- Silver 
- Copper 

Sample preparation: 
- crush, pulverize 
- crush & split 
- geochem pulverizing 
- overweight samples 

Other expenses:- 
Mobilization/demobilization 
Core trays & material left in holes 
Food & accornodation 

NO. OF UNITS 
- - - - - - - - - - - -  

9.56 
53.00 

5.00 
5.00 

30.50 
234.00 

14.00 
35.00 

130.00 
6 8 . 5 0  

2,631 . O O  
349.00 

496.00 
496.00 
496.00 

480.00 
47.00 
47.00 

375.00 

UNIT 

days 
days 
days 
days 
days 
days 
days 
days 
hours 
hours 
feet 
feet 

_ _ _ _  RATEN N IT 

320.00 
275.00 
250.00 
220.00 
180.00 
29.90 
75.00 
49.00 
76.58 
28.75 
20.50 
22.00 

- - - - - - - - - -  
AMOUNT 
- - _ _ _ _ _ _  

3,059.20 
14,575.00 

1,250.00 
1,100.00 
5,490.00 
6,996.60 
1,050.00 
1,715.00 
9,955.40 
1,969.38 

7,678.00 
53,935.50 

samples 8.75 4,340.00 
samples 2.75 1,364.00 
samples 1.25 620.00 

samples 3.75 1,800.00 
samples 2.50 11  7.50 
samples 1.25 58.75 
samples 0.35 131.25 

1989 EXPLORATION PROGRAM ON THE GNAT PASS PROPERTY 
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SUMMARY 

Integrated Resources Ltd.'s Gnat Pass property consists o f  eight 

contiguous two-post mineral claims located near Dease Lake, British 

Columbia. It is accessible by road via the Stewart-Cassiar Highway. The 

ground became an attractive exploration target in the early 1960's with the 

discovery of low grade copper mineralization on surface. Extensive diamond 

drilling completed in 1967 and 1968 outlined dr i l l  indicated reserves of 

25,000,000 metric tonnes of 0.44% copper. 

Volcanic and sedimentary rocks of the Stuhini Group underlie most 

of the property. The Upper Triassic t o  Lower Jurassic Hotailuh Batholith 

lies adjacent the property t o  the south. A quartz feldspar porphyry plug, 

assumed t o  be related t o  the Batholith, has intruded the stratif ied rocks. 

Disseminated and fracture control led chalcopyrite mineralization and 

associated quartz/sericite alteration is present in the porphyry plug and 

adjacent volcanic units. 

The current work program consisted of partial grid re-establ ishment, 

bulldozer trenching and diamond drilling of eight NQ holes totalling 3070 feet 

(935.7 meters). Results of the work have confirmed previously reported 

copper grades averaging 0.4O/o, tested surface geochemical and geophysical 

targets outlined in the 1960's, and determined the level of gold associated 

with copper mineralization in the area tested. 

The gold potential of the deposit has not been adequately evaluated. 

A program consisting of data compilation, resampling of the old core and 

gold analysis is warranted and recommended. Further work would be 

contingent on successful results of the above work. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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INTRODUCTION 

This report was prepared a t  the request of Integrated Resources Ltd. 

It describes the exploration program carried out on the company's Gnat Pass 
property between September 10 and October 10, 1989. 

Exploration in 1989 focused on the determination of precious metal 

values associated with known porphyry copper mineralization. Work consisted 

of partial grid re-establishment, bulldozer trenching and diamond dril l ing of 

eight NQ holes totalling 3070 feet (935.7 meters). No attempt was made to  

compile previous work. 

Field work was supervised by Greg Smith of Aurum Geological 

Consultants Inc. with project supervision by Tom Garagan (also of Aurum) 

who visited the property twice during the exploration. Dril l ing was 

performed by interex Minerals Ltd. of  Vancouver, British Columbia uti l izing a 

Longyear 38 diamond drill. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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LOCATION, ACCESS AND PHYSIOGRAPHY 

The Gnat Pass property is located in north-central British Columbia, 

24 kilometers (15 miles) south of Dease Lake (Figure 1). The approximate 

geographic coordinates of the property are latitude 58" 15'N and longitude 

129' 50'W. 

Access is via the Stewart-Cassiar Highway (# 37) which passes near 

the western boundary of the claims. A four-wheel drive road on the 

property connects the highway t o  several dri l l  roads which crisscross the Hi l l  

Zone. The four-wheel drive access road and some dr i l l  roads were upgraded 
in  1989 t o  a l l o w  easier  access t o  t h e  dr i l l  sites. 

The property is situated in a topographically low area i 2 t  the head of 

Gnat Pass and directly north of Gnat Lakes. A small gently sloping hi l l  

located on ithe east side of the claim group contains the main area of 

interest, the Hi l l  Zone. Elevations on the property range from 4000 feet 

(1219 meters) adjacent t o  Gnat Lakes t o  4400 feet (1340 meters) a t  the Hi l l  

Zone. Shrub and alderbrush cover the low lying sections, with pine and 

spruce forest dominating the Hi l l  Zone area. The Gnat Pass property is 

snow covered from late October t o  May. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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PROPERTY 

The Gnat Pass property consists of eight contiguous unsurveyed two- 

post mineral claims covering approximately 167 hectares, and staked under 

the mineral act of British Columbia (Figure 2). Claim data are as follows: 

Claim Name Record Number Expiry Date 

Troy 1- 8 3628-3635 Aug. 19, 1990 

The claims are staked in the Liard Mining Division and re show on 

British Columbia Department of Mines and Petroleum R.esources Mineral 
Claim Map M104-I-5W. They are known collectively as the Gnat Pass 

property, and are optioned by Integrated Resources Ltd. from John Hope, 

100% owner of the claims. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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HISTORY 

The f i rst  record of exploration on ground now covered by the Gnat 

Pass property was in 1960 when Cassiar Asbestos Corporation discovered low 

grade copper mineralization by prospecting. In 1964 Newconex Canadian 

Explorations carried out work on the same ground. Lytton Minerals Ltd. 

performed extensive geophysical and geochemical surveying in 1965 in the 

area. A t  that t ime the property consisted of the June 1-12, Stikine 1-20, 

September 1-35, and July 1-5 mineral claims. The claims were transferred 

t o  Deas Lake Mining prior to  1966 when they carried out additional 

geochemical and geophysical surveying as well as trenching and dril l ing of 55 

holes totaling 30,936 feet (9,429 meters). Additional dri l l ing was completed 

the following year (Jeffery, 1966 and Clarke, 1967). 

During the late 1960's Hudson's Bay Mining and Smelting (H.B.M.& S.) 

was involved in the exploration of Gnat Pass. Barr, D.A. e t  al, 1976, l ist 

H.B.M.& S. as the owner of the Gnat Pass deposit and unpublished reports 

state that they returned in the 1970's to  resample selected sections of core. 

No documentation has been obtained t o  further enhance the understanding of 

H.B.M.& S. involvement. 

A total of 57,035 feet (17,384 meters) of diamond dri l l  core in 102 

holes was drilled in the 1960's (Panteleyev, 1977). Dril l ing concentrated on 

the Hill Zone, an area containing copper mineralization exposed on surface. 

Current drill-inferred reserves are reported t o  be 25,000,000 metric tonnes of 

0.44% copper with an undetermined gold content (Barr e t  ai., 1974). 

AURUM GEOLOGICAL CONSULTANTS INC. 
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The Troy 1-8 claims were staked by John Hope (President of 
Integrated Resources) on July 29, 1986 t o  cover the previously discovered 

Creek and Hi l l  Zones. Integrated Resources Inc. completed eight diamond 

dri l l  holes totall ing 3070 feet (935.7 meters) during the period September 10 

to  October 10, 1989. The drilling attempted t o  test the precious metal 

content of previously explored copper mineralization a t  the Hi l l  Zone and t o  

explore previously outlined soil geochemical anomalies over the Creek Zone. 

The property was optioned by Integrated Resources Inc. on November 15, 

1989. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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GEOLOGY 

Regional Geology 

The Gnat Pass property is situated within the lnterrnontane Belt; a 

relatively low trough underlain mainly by Mesozoic sedimentary and volcanic 

rocks. This belt is bounded t o  the east by the Omineca Crystalline Belt and 

t o  the west lies the Coast Plutonic Complex. 

Directly south of the property is the Upper Triassic to1 Lower Jurassic 

Hotailuh batholith. This batholith was emplaced along the Stikine Arch, an 
easterly-trending zone of Permian t o  m id-Tr iassic deformation, pluton ism and 

metamorphism. The King Salmon Fault, which forms the border between the 

Intermontane Belt and the Hinterland Belt, is located 15 kilometers (9 miles) 

north of the property. The geology of the area has been described by 

Monger and Thorstad (1 978), Anderson (1 978, 19801, and Gabrielse (1 962, 

1976). 

The Hotailuh batholith is a multiphase granitoid intrusion emplaced 

between the Late Triassic and Middle Jurassic. The phases include massive, 

locally foliated hornblende granodiorite, syenodiorite, granite, quartz 

monzonite, hornblende diorite, and gabbro. Age dates for the different 

phases vary between 139 +/-6 million years and 213 +/-11 million years 

(Wanless e t  al., 1972). Younger phases of the batholith intrude the Upper 

Triassic t o  Lower Jurassic Stuhini group volcanics and sediments, however 

basal conglomerates and flows contain boulders of earlier phases. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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In the Gnat Pass area the Stuhini group rocks consist of a lower unit 

of interlayered volcaniclastics, greywacke, siltstone and conglomerate. The 

volcaniclastics and sediments are overlain by massive fine grained feldspar 

porphyry flows of intermediate composition, with minor interlayered crystal 

l i thic tuffs, and felsic flows. The Stuhini Group rocks dip away from the 

batholith uniformly at 35 t o  45 degrees. 

Structure in the area is dominated by large north - south trending 

faults (Jeffery, 1966). The age and relative movement of these faults is 

unknown. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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Property Geology 

The Gnat Pass property is primarily underlain by Upper Triassic t o  

Lower Jurassic Stuhini Group sediments (uTsts) and volcanics (uTstv). 

Southern and eastern areas of the property are dominated by interbedded 

arkose and graphitic siltstone with minor conglomerate. Northern and 

western sections contain andesite with minor porphyritic andesite, tu f f  and 

basalt (Figure 3). 

A quartz-feldspar porphyry (qfp) plug of unknown age has intruded the 

contact zone between the sediments and the volcanics. Previous mapping by 

Deas Lake Mining has outlined a lenticular body 2000 feet in length and 400 
feet w i d e  w i t h  a northwest-southeast  t r e n d  ( J e f f e r y ,  1966). 

The north-eastern sedi ment/volcanic contact strikes northwest and 

dips 45" t o  the north. This contact was intersected as a brecciated zone 

ranging from 6 meters wide in G-89-3 t o  20 meters wide in G-89-4. Angular 

fragments of sediments and andesite are cemented in a fine-grained matrix 

of quartz and sericite. Slickensides were evident on most fracture surfaces. 

The southern volcanic/sediment contact is similar t o  the northern 

contact and dips moderately to  steeply north. In addition t o  the brecciation, 

this zone contains a series of small (average width < 1  meter) granodiorite 

and tonalite dykes. 

Contacts between andesite and quartz-feldspar porphyry were 

intersected in holes G-89-2, G-89-6 and G-89-8. Pervasive alteration and 

intense fracturing made determination of exact contacts difficult. Fracture 

surfaces were commonly clay-coated and often contained SI ickensides. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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Mineralization and Alteration 

Copper mineralization and related alteration on the Gnat Pass 

property is hosted within a quartz-feldspar porphyry plug and the surrounding 

Stu hi n i volcan ics. 

Two zones of mineralization are defined on the Gnat Pass property. 

The Hi l l  zone is an area of both surface and sub-surface copper 

mineralization which has been extensively drill-tested and contains all of the 

reported reserves. The Creek zone contains similar mineralized float and 

copper soil geochemical anomalies but has received l i t t le  exploration. 

Chalcopyrite is the dominant copper mineral present a t  Gnat Pass. 

Visual estimates range from eO.1 t o  2 percent with significant changes in 

copper content over tens of centimeters. Chalcopyrite is found as finely 

disseminated blebs and fracture fill ings in altered rock. Tourmaline veins 

locally contain up t o  20% chalcopyrite. Minor pyri te is associated with 

copper mineralization as finely disseminated euhedral cubes. Trace 

magnetite, bornite, cuprite, pyrrhotite and possibly native copper are also 

present. 

Large tourmaline/magnetite/chalcopyrite rich sil icif ied andesite boulders 

were sampled a t  various locations on surface. These samples contain 

significant amounts of copper and gold, most notably; grab sample R-51-01 

with 19934 ppm Cu and 354 ppb Au, and grab sample R-51-05 which returned 

2.78% Cu and 368 ppb Au. According to  SiIIitoe (1979) gold mineralization 

in copper/gold porphyry deposits tends t o  occur in distinct zones, often 

related t o  magnetic anomalies. Ground magnetic response, in work 

performed in the 1960's, suggests the presence of a magnetite enriched zone 

within the area of known copper mineralization at  the Hill Zone. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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Late stage calcite (+/- minor quartz) veinlets cross-cut all previously 

discussed alteration and mineralization throughout the core. Individual 

veinlets range up t o  5 centimeters in width but average 1 millimeter and are 

dominantly oriented a t  10" t o  15" to  the core axis of vertical holes. 

Veinlets locally form a stockwork cementing brecciated fragments of altered 

host rock. Calcite is often associated with clay alteration and clay-coated 

slickensided fractures. Trace chalcopyrite and pyrite are present as isolated 

blebs within these veinlets. 

The predominant alteration within both the porphyry and the volcanic 

rocks is pervasive silicification and sericitization/chloritization resulting in a 

fine-grained light grey-green massive rock. Phenocrysts have been completely 
replaced by fine grained quartz or albite. These rocks are locally brecciated 

with angular fragments, averaging 1 cm in diameter, cemented by a 

stockwork of tourmaline. Tourmaline veining is up t o  20% of the rock. 

Potassium feldspar alteration is sporadic, most often as halos of fresh pink- 

orange feldspar. adjacent t o  tourmaline fi l led fracotures. pominant core angle 

in vertical holes of mineralized fractures is 40 - 45 with an average 

width of 1 millimeter. 

No alteration or mineralization zoning could be identified from the 

dri l l  holes completed in 1989. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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EXPLORATION 

Diamond D ri I I ing 

A total of 3070 feet (935.7 meters) of diamond core drill ing in eight 

NQ holes (Table 1.) was completed on the Gnat Pass property during the 

period September 10 t o  October 10, 1989. The drilling was designed to: 1. 

test known copper mineralization 2. determine precious metal content, and 

3. explore previously outlined copper soil geochemical anomalies a t  the Creek 

Zone. 

Entire core lengths were placed in core boxes and logged for lithology, 

structure, mineralization and competency. Al l  core, with the exception of 

unmineralized sediments in hole G-89-7, was split, sampled and analyzed for 

total Au, Ag, and Cu by Bondar-Clegg and Company Ltd. of North 

Vancouver, B.C. Gold analyses were by fire-assay techniques using an 

atomic absorption finish. Total silver and 

copper were determined using hot HN03-HCI extracting solutions and atomic 

absorption. 

A one assay-ton sample was used. 

Significant copper mineralization was intersected in five of the eight 

holes drilled in 1989, all within the Hill zone. Hole G-89-1, drilled at  the 

Creek zone, failed to  penetrate overburden, hole G-89-5 was lost in 

unmineralized sediments and hole G-89-7 intersected unmineralized sediments. 

Limits of known mineralization were extended t o  the north and drilling 

within the deposit confirmed reported copper grades of 0.4 %. Values ranged 

up to  9863 ppm copper and 208 ppb gold over f ive feet. 

Analytical reports and dri l l  logs are presented in Appendix A and B 

respectively. Four dri l l  sections (O+OON, 6+00N, 44+25E, and 52+00E) are 

included as figures 4, 5, 6, and 7 respectively in the pocket of this report. 

Dri l l  log summaries are presented in Table 2. 

AURUM GEOLOGICAL CONSULTANTS INC. 



T a b l e  1 .  

GNAT PASS PROPERTY 
1989 D r i l l  H o l e  Sumnary 

INTEGRATED RESOURCES LTD. 

G-89- 1 

G-89-2  

G-89-3  

G-89-4  

G-89-5 

G-89-6  

G-89-7  

G-89-8 

900.0s 640.OE 

000.0 3795.0E 

200.ON 4425.0E 

400.ON 4425.0E 

600.ON 4425.0E 

652.5N 3722.5E 

1165.0s 5200.OE 

800.0s 5185.0E 

‘ N / A  8 0  f t  

4 1 2 1 f t  437 f t  

4270f  t 277 f t  

4227f  t 715 f t  

4 1 9 9 f t  40 f t  

4 1 7 2 f t  387 f t  

4326f  t 527 f t  

4 4 1 6 f t  607 f t  

-45 /180  

- 90 

-90 

- 9 0  

- 9 0  

-45/250 

- 5 5 1  180  

- 9 0  

2 s l u d g e  SL-51 -01  - SL-51-02 

86 205976 - 206086 

47 206151 - 206197 

143 206201 - 206334 

0 

66 206351 - 206417 

35 206426 - 206460 

119 206476 - 206594 
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Table 2. DRILL LOG SUMMARIES 

HOLE G-89-1 

Target : test a Cu geochemical soil anomaly detected in 1967 (Creek 
Zone). 

Dr i l l  hole lost a t  80 feet during casing in overburden due t o  tight 
ground conditions. Two sludge samples collected of return after dri l l ing had 
stopped; both returned non-anomalous values of copper and gold. 

HOLE G-89-2 

Target : redril l  hole #55 (1968) at  the Hill Zone t o  enable! comparison 
between 1989 and 1968 geochemical data. 

0 - 3.05m CASING 
no recovery 

minor rhyodacite dykes 

si I ic i f  ied/sericitized/vis.Cu 

3.05 - 113.95 ANDESITE 

113.95 - 133.20 QUARTZ-FELDSPAR PORPHYRY 

133.20 EOH 

The entire hole was sampled over 5 foot (1.52 m) intervals. 

HOLE 6-89-3 

Target : To test for mineralization 200 feet north of hole #89 (1968) 
within the Hi l l  Zone. 

0 - 13.41m OVERBURDEN 
no recovery 

13.41 - 38.46 ARKOSE 
no Cu mineralization 

0.2% (visual estimate) chalcopyrite as 
fracture fill ings from 46.20 t o  46.94. 

fault contact zone. 
brecciated si I tstone / andesite with minor 
chalcopyrite occurring as blebs in tourmaline 
f iI led fractures. 

silicified / sericitized as G-89-2. 
mineralization and alteration increases with 
depth of hole. 

38.46 - 47.13 GRAPHITIC SILTSTONE 

47.13 - 53.19 BRECCIA ZONE 

53.19 - 84.43 ANDESITE 

84.43 EOH 

The entire hole was sampled over 5 foot (1.52m) intervals. 

Hole was lost a t  277 feet (84.43m) do t o  poor ground conditions. 

AURUM GEOLOGlCA L CONSULTANTS INC. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

17 

HOLE G-894 

Target : To test for mineralization 200 feet north of G-89-3 
within the Hi l l  Zone. 

0 - 12.80m OVERBURDEN 
no recovery 

no Cu mineralization 

no Cu mineralization 

no Cu mineral ization 

Cu mineralization in lowermost 1.52m 

fault contact zone. 
sporadic Cu mineralization as disseminated 
chalcopyrite 

minor porphyritic andesite 
alteration and mineralization as G-89-2 

12.80 - 32.65 ARKOSE 

32.65 - 53.27 GRAPHITIC SILTSTONE 

53.27 - 55.85 CONGLOMERATE 

55.85 - 63.26 GRAPHITIC SILTSTONE 

63.26 - 83.17 BRECCIA ZONE 

83.17 - 217.93 ANDESITE 

EOH I 2 17.93 

The entire hole was sampled over 5 foot (1.52m) intervals. 

HOLE 6-89-5 

Target : To test for mineralization 200 feet north of hole 
G-89-4 within the Hi l l  Zone. 

0 - 24.99m OVERBURDEN 
no recovery 

no Cu mineralization 
24.99 - 26.52 GRAPHITIC SILTSTONE 

26.52 EOH 

Hole lost a t  87 feet (26.52m) due t o  poor ground conditions. 

No samples taken. 

AURUM GEOLOGIC A L CONSUL TAN TS I NC. 
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HOLE G-89-6 

Target : To test depth extension of mineralization reported 
in TRENCH #17 (1968/1989) within the Hill Zone. 

0 - 9.14m OVERBURDEN 
no recovery 

silicified / sericitized 

sericitized / silicified 

silicified / sericitized 

dark grey / fine grained 
3% biot i te phenocrysts 

silicified / sericitized 

sericitized / clay altered 

silicified / sericitized 

sericitized / clay altered 

silicified / sericitized 

9.14 - 12.85 ANDESITE 

12.85 - 15.85 QUARTZ-FELDSPAR PORPHYRY 

15.85 - 51.57 ANDESITE 

51.57 - 51.82 PORPHY RlTlC ANDESITE 

51.82 - 67.63 ANDESITE 

67.63 - 70.71 FELDSPAR PORPHYRY 

70.71 - 95.81 ANDESITE 

95.81 - 97.26 FELDSPAR PORPHYRY 

97.26 - 117.96 ANDESITE 

117.96 EOH 

The entire hole was sampled over 5 foot (1.52m) intervals. 

Mineralization of the type in TRENCH #17 was not encountered. 

AURUM GEOLOGlCAL CONSULTANTS INC. 
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HOLE G-89-7 

Target : To test 1968? IP anomaly within the Hi l l  Zone: 
5200E / 1250s t o  1350s. 

0 - 9.14m OVERBURDEN 
no recovery 

9.14 - 22.62 ANDESITE 
silicified / sericitized with <0.lo/o 
cpy.(visual estimate) 

breccia / granodiorite / tonalite / minor 
ar kose 

no Cu mineralization 

no Cu mineralization 
60.50 - 146.00 interbedded ARKOSE / GRAPHITIC SILTSTONE 

no Cu mineralization 
sandstone 127.10 - 129.58 

IATE 

22.62 - 30.20 CONTACT ZONE 

30.20 - 39.37 ARKOSE 

39.37 - 60.50 GRAPHITIC SILTSTONE 

zation encountered. The hole was sampled over 
9.14m to  43.29m and then intermittently to  the 

146.00 - 160.63 CONGLOME 

160.63 EOH 
No significant copper mineral 
5 foot (1.52m) intervals from 
end of the hole. 

HOLE 6-89-8 

Target: To test extension of mineralization encountered in holes #30 and 
#32 (1968) within the Hi l l  Zone. The hole was collared 350 
feet east of hole #30. 

0 - 3.05m CASING 
no recovery 

silicified / sericitized. 
locally brecciated / tourmaline fi l led 
fractures / minor k-feldspar alteration / 
trace chalcopyrite 

quartz / sericite matrix 
0.2% chalcopyrite (visual estimate) 

dark grey / 1% mafic phenocrysts 
5% calcite veinlets 
0.2% chalcopyrite (visual estimate) 

silicified / sericitized 

silicified / sericitized 

3.05 - 142.50 QUARTZ-FELDSPAR PORPHYRY 

142.50 - 152.05 BRECCIA ZONE 

152.05 - 158.60 ANDESITE 

158.60 - 159.1 1 QUARTZ-FELDSPAR PORPHYRY 

159.11 - 185.01 ANDESITE 

185.01 EOH 

The entire hole was sampled over 5 foot (1.52m) intervals. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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A total of 496 split core samples were analyzed for total gold, silver 

and copper. Core geochemistry indicates copper mineralization is widespread 

and variable, while associated gold values are generally anomalous (average 

45 ppb) but rarely significant. Silver values were not significant and are 

not included in Table 3. Weighted averages for intervals approaching and 

exceeding the 0.4 Oh copper grade used t o  define the deposit, and those 

samples containing significant amounts of gold are listed below: 

Table 3. WEIGHTED AVERAGES 

Hole ## Interval Length Analyses 
c u  

From / To (meters) meterdfeet 

G-89-2 
10.67 / 15.24 

21.33 / 47.24 
incl 12.19/13.71 

i nc I 22.86/24.38 
32.00/33.53 
38.00/39.62 
42.67144.20 

51.82 / 54.86 
57.91 / 60.96 
62.48 / 64.01 
67.05 / 71.63 

73.15 / 88.39 
i ncl 68.58/70.01 

incl 73.15/74.67 
77.72/82.29 

incl 106.68/108.21 
103.63 / 118.21 

112.78 / 114.30 

4.57/15 
1.52/5 

4.57/15 
1.53/5 
1.52/5 
1.53.5 

25.91 /85 

3.041 1 0 
3.05/10 
3.05/10 
4.58/15 

15.24/50 
1.53/5 

1.52/5 
4.57/15 

1.5315 
4.58/15 

1.52/5 

overal I 21 .OO / 88.39 67.06/220 

G-89-3 
45.41 / 48.46 
48.46 / 51.51 
69.80 1 84.43 

3.05/10 
3.051 10 
14.63/48 

AURUM GEOLOGIC A L CONSULTANTS I NC. 

Au 
PPb 

25 
43 
14 
37 
18 
17 
17 
40 
85 
20 
35 
33 
43 
42 
59 
34 
42 
34 

29 

30 
154 
34 

PPm 

3187 
4873 
3135 
541 9 
444 1 
3720 
361 8 
5193 
4397 
3180 
5937 
9127 
3722 
61 22 
635 1 
3476 
5009 
5673 

3160 

6832 
718 

2324 
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Table 3. cont 

G-89-4 
61.57 / 66.14 

72.24 / 76.81 
82.90 / 183.49 

i nc I 63.09/64.62 

i nc I 82.90/93.57 
107.29/119.48 
124.05/125.58 
160.63/171.30 
162.1 5/ 1 65.20 
169.77/171.30 
180.44/181.97 

188.06 / 195.69 
200.26 / 217.93 

i nc I 2 1 0.93/2 1 3.97 

overal I 82.90 / 217.93 

G-89-6 
9.14 / 14.33 
32.61 / 34.13 
98.15 / 108.81 

incl 99.67/101.19 
107.29/108.81 

G-89-7 
15.85 / 20.42 

G-89-8 
3.05 / 12.80 

28.04 / 31.09 
38.71 / 60.05 

67.67 / 99.67 

incl 5.18/11.28 

i nc I 46.33/55.47 

i ncl 72.24/90.53 

incl 113.38n14.91 

75.29/76.81 
104.25 / 114.91 

143.87 / 151.49 
162.15 / 185.01 

incl 1 62.1 5/172.82 

overal I 3.05 / 185.01 

4.57/15 

4.57/15 
100.59/330 

1.53/5 

10.67/35 
1 2.1 9/40 
1.53/5 
10.67/35 
3.05/10 
1.53/5 
1.53/5 

7.63/25 
17.67/58 

3.04/5 

135.03/443 

5.19117 
4.5711 5 
10.66/35 

1.52/5 
1.52/5 

4.57/15 

9.75/32 

3.051 1 0 
2 1.34/70 

32.001 105 

6.1 0/20 

9.1 4/30 

18.29/60 
1.52/5 

1.53/5 

9.1 4/35 

10.67/35 

7.62/25 
22.86/75 

181.96/597 

AURUM GEOLOGICAL CONSULTANTS INC. 

54 3021 
32 5392 
42 1182 
20 3101 
18 3983 
12 3538 
125 7960 
75 5176 
107 7353 
208 6943 
24 7394 
21 4594 
8 3501 
19 8303 

17 3062 

46 3780 
45 3430 
44 2008 
26 5057 
180 3225 

15 1454 

34 5034 
46 6903 
31 4194 
38 2884 
38 4023 
38 4026 
54 5657 
83 9863 
17 2511 
48 7529 
27 3371 
18 2948 
26 4323 

22 2429 
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Trench1 ng 

Bulldozer trenching in 1989 focused on trench #17, f i rst  excavated in 

1968 (Figure 3). The program deepened and resampled a section of the old 

trench previously reported t o  contain anomalous copper and gold values. 

Trench rubble contained mineralized boulders of sil icif ied andesite with 

visible chalcopyrite. 

A total of 32 continuous chip samples each 2 meters in length were 

collected in 1989 (Table 4.). The samples consisted of broken rock 

interpreted to  be locally derived. Values ranged up t o  1782 ppm copper and 

45 ppb gold . 

AURUM GEOLOGICAL CONSUL TAN TS INC. 
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Table 4. TRENCH #17 RESULTS 

Sample Number Sample Width Au Ag c u  

206626 
206627 
206628 
206629 
206630 
20663 1 
206632 
206633 
206634 
206635 
206636 
206637 
206638 
206639 
206640 
20664 1 
206642 
206643 
206644 
206645 
206646 
206647 
206648 
206649 
206650 
20665 1 
206652 
206653 
206654 
206655 
206656 
206657 

2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 
2 meters 

PPb 

21 
1 1  
<5 
17 
53 
6 
29 
14 
<5 
14 
<5 
<5 
21 
7 
13 
15 
22 
19 
<5 
45 
6 
18 
9 
20 
<5 
13 
<5 
<5 
<5 
<5 
e5 
<5 

PPm 

0.2 
0.2 
<0.1 
<0.1 
0.2 
0.2 
0.2 
<0.1 
<0.1 
0.1 
<0.1 
<O.l 
0.2 
<O.l 
0.1 
0.1 
0.2 
0.1 
<0.1 
0.1 
<0.1 
0.1 
<0.1 
<0.1 
0.1 

XO.1 

<O.l 
XO.1 

<0.1 
0.1 
<O.l 
<O.l 
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PPm 

1552 
1255 
1044 
1337 
1624 
1294 
1606 
822 
1113 
1331 
1235 
1282 
1782 
1320 
1124 
1047 
1479 
1161 
1221 
1217 
995 
1349 
1121 
1122 
1037 
727 
506 
323 
370 
956 
1007 
61 9 
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A second trench completed 75 feet south of and parallel t o  trench 

#17 failed t o  reach bedrock. A grab sample (# R-51-5) of a mineralized / 
silicified andesite boulder in this trench contained 2.78Oh copper and 368 ppb 

gold. 

A grab sample (# R-51-1) of a mineralized / silicified andesite boulder 

collected in a preexisting trench at  approximate grid coordinates 3620E and 

200s returned 19934 ppm copper and 354 ppb gold. 

Construction of the dri l l  pad for hole G-89-8 exposed mineralized 

quartz feldspar porphyry. Grab samples of sil icif ied porphyry rubble with 

visible copper mineralization returned copper values up to  2798 ppm and 

gold values up t o  47 ppb. 

Petrographic Study 

Six core samples were submitted for petrographic analysis t o  

Vancouver Petrographics Ltd. of Fort  Langley, B.C. Polished thin sections 

and complete petrographic reports were prepared for each sample. 

The samples were described as belonging t o  a highly potassic altered 

facies in a porphyry copper model. They appear t o  be derived from a 

porphyritic dacite although some samples are too intensely altered and no 

protolith could be determined. Other important alteration minerals are 

carbonate, siderite, chlorite, and epidote. Quartz veins are rare. 

Tourmaline forms veins, intense breccia networks and massive 

replace men ts. Magnetite, often oxidized t o  specular hematite, and 

chalcopyrite are associated with the tourmaline. The complete petrographic 

report is included as Appendix C. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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CONCLUSIONS AND RECOMMENDATIONS 

The Gnat Pass property is underlain by Upper Triassic t o  Lower 

Jurassic volcanics and sediments intruded by a quartz feldspar porphyry of 

uncertain age but assumed to  be related t o  the nearby t ime equivalent 

Hotai luh batholith. 

Previous work has outlined a porphyry copper deposit with dri l l- 

Prior t o  the indicated reserves of 25,000,000 metric tonnes of  0.44% copper. 

current program the ground was not extensively explored for gold. 

The 1989 exploration program: 

1. confirmed the copper grades of previous dril l ing 

2. did not intersect significant gold mineralization, 

however grab samples on surface contained up t o  368 ppb 

3. was unsuccessful in reaching bedrock within the Creek 

zone copper soil anomaly 

4. extended the area of copper mineralization t o  the north 

The 1989 diamond dril l ing did not sufficiently test the gold potential 

of the Gnat Pass deposit. Gold mineralization within porphyry copper-gold 

systems tends t o  occur in distinct zones, often related t o  magnetic 

anomalies. Large areas of the deposit, including an area with anomalous 

magnetic response, remain untested. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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The following program is recommended: 

1. Compilation of all available data relating t o  the property with specific 

emphasis on the geology and geochemistry of previous dri l l  core. 

2. Relogging, resampling and gold analysis of all suitable old dri l l  core 

currently on site (estimated t o  be 60 t o  75 O/O of total core drilled). 

3. Should the above program be successful in outlining a gold enriched 

zone, further exploration consisting of geophysics, soil geochemical 

surveying and diamond dril l ing would be warranted and recommended. 

This one phase program is estimated t o  cost approximately $60,000. 

AURUM GEOLOGICAL CONSULTANTS INC. 
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R2 206281 <S <11.1 1613 It7 7116371 <s c11.1 249 
R2 206287 <5 <n.t 1437 R7 206327 <s a1.t 202 
R2 206283 <5 d1.1 1197 It7 7116373 <s <11.1 366 
R2 206284 <5 <n.t 818 R2 7116324 <S 0.3 1987 
R2 206285 6 (11.1 23611 R2 ?It6375 7 11.3 3349 

R2 206284 7 0.2 1623 R7 206321 711 0.3 4010 
A2 206287 6 <11.1 2189 ~7 6 41 .3  1445 
R2 206288 7 <0.1 3260 R2 2116328 6 0.7 4750 
R2 206287 8 dl.1 58311 ~2 mxm <s <lI.f 1084 
R2 206290 <5 <0.1 2750 R2 20633ll <S 0.2 2462 

R2 206271 22 <n.i 2173 H2 7n6331 17 0.9 7538 
R2 206292 29 <o.t 41175 R2 206332 211 0.9 9069 
R2 206273 32 < n . i  3452 R2 ?M333 ; ;. 3 <5 a . 3  1357 
R2 206294 11 <n.i 4255 R2 2116334 -2 <!i (0.1 2225 
R2 206295 28 Cn.1 2557 

R2 206296 41  0.2 3500 
R2 206237 6 <fl.l 2031- 
R2 206298 33 0.2 5923 
R2 206279 112 fl.3 6942 
R2 2063011 i n 2  0.3 8213 

R2 2063111 6 dl.1 2431 
R2 206307 24 (0. t 1970 
R2 2063113 43 41.1 3809 
R2 2063114 208 <0.1 6943- 
R2 2063115 31 41.1 1961 

R2 2063116 34 0.2 3593 
~2 20631-17 17 C 1 . 1  2083 
R2 2063118 7 0.2 2798 
R2 20631s3 11 11.6 3670 
R2 2063111 t5 11.4 3292 

R2 206311 24 11.4 7394 
R2 206312 
R2 206313 
R2 206314 <s a . 1  786 
R2 2063J5 6 <11.1 885 

I 

R2 206316 17 <n.t 3736 - 
R2 206317 19 <fl.l 3547 
R2 206318 26 0.4 4250 
A2 206319 41  fl.4 5186 
A2 206320 9 0.2 6250 
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MWLE ELEMT (k, 309 As cu 
M I T S  pp8 PPI PPI 

SAWLE ELEMNT Ikc 309 rrs cu 
t(uIIBeR UNITS m PPI PPI 

rc 
R2 206351 '3 L" ; . L 52 0.7 6426 R2 206391 48 (0.1 71 
R2 206352 21 0.2 1188 R2 206392 <5 (0.1 12 
R2 206353 64 < O . l  2056, R2 206393 <5 <O. l  23 
R2 2063% 10 (0.1 683 R2 206394 6 <0.1 25 
R2 20635 9 a.1 247 R2 206395 <5 (0.1 25 

R2 206356 14 <O.l 322 R2 206396 <5 <O.l 14 
R2 206357 9 (0.1 104 R2 206397 <5 co.1 27 
R2 206358 11 < O . l  103 R2 m398 6 0.2 609 
R2 206359 10 <O.l 224 R2 206399 <5 <0.1 i' 346 I R2 206360 11 4.1 135 R2 2U6400 38 0.5 526 

R2 206361 13 <O.l 219 R2 206401 9 0.2 383 
R2 206362 14 4l.l 343 R2 206402 8 0.2 664 
R2 206363 8 CO.1 357 R2 206403 <S 0.2 520 
R2 206364 9 <O.l 539 R2 206404 6 0.3 392 
R2 206365 6 (0.1 238 R2 206405 9 2.5 1220- 

R2 206366 12 <O.l 1046 R2 206406 26 3.0 5057 
R2 206367 87 0.3 7775 R2 2W07 11 1.0 1106 
R2 206368 36 <O.l 1468 R2 206408 (5 <O. l  126 
R2 206369 11 <O.l 53 R2 206409 10 1.3 1131 
it2 206370 8 (0.1 39 R2 206410 11 3.4 2175 

R2 206371 6 <O.l 52 R2 206411 is0 2.1 3225- 
R2 206372 <5 <O.l 14 R2 206412 54 0.2 345 
R2 206373 <5 <O. l  41 R2 206413 11 0.9 784 
R2 206374 <5 4.1 19 R2 206414 9 0.6 596 
R2 206375 6 <0.1 24 R2 206415 6 0.2 101 

. .  I 

i 
I R2 206376 

R2 206317 
R2 206378 
R2 206379 
R2 206380 8 0.1 97 R2 206428 6 0.1 656 

I 
6 <O.l 19 
<s <O.l 38 
<5 <O. l  68 
6 < O . l  ll5 

c. i C' 

7 0.2 125 
8 0.3 264 /r 

R2 206116 
R2 206417 -+ 

*2 2064% G. ; ;-7 6 <O.l 132 
R2 206427 7 <O.l 167 

R2 206381 8 (0.1 53 R2 206429 7 <O.l 526 
R2 206382 <5 <O. l  40 R2 206430 11 0.1 1253 
R2 206383 7 (0.1 180 R2 206431 13 0.2 1517 
R2 206384 (5 <O. l  26 R2 206132 20 0.3 1593 
R2 206385 9 <O.l 200 R2 206433 7 <O. l  296 

R2 206386 12 0.1 204 R2 206134 6 (0.1 89 
R2 206387 8 <O.l  218 R2 206435 <5 <O.l * -  64 
R2 206388 
R2 206389 
R2 206390 

6 0.1 324 
9 0.4 816 
6 < O . l  83 

R2 206436 
R2 206437 
R2 206438 

49 <5 a.1 
6 (0.1 , 24 

34 <5 <O. l  
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R2 206439 8 <O. l  29 R2 2064% 12 <O.l I 734 
R2 206440 6 0.4 19 R2 206195 8 4.1 213 
R2 M 4 1  <5 0.1 12 R2 2064% * <5 <O.l 101 
R2 2U6442 5 <O.l  27 R2 w 9 7  <5 (0.1 141 
R2 206443 <5 <O.l 16 R2 206498 16 4.1 * 508 

R2 206444 u (0.1 17 R2 206499 181 0.2 4777 
R2 206445 7 <@.I 31 R2 206500 16 < O . l  1656 
R2 206446 6 <O.l  44 R2 206501 15 < O . l  1755 
R2 206447 5 a.1 4 1  R2 206502 21 <O.l 162.5 
R2 206448 8 (0.1 40 R2 206503 15 <0.1 1280 

R2 206449 9 <@.I 30 R2 206Hli 42 0.2 3938 
R2 206450 (5 0.2 13 R22o6sos 45 0.2 4971 
Rz 206451 <5 0.4 13 
R2 206452 21 0.5 21 
R2 206453 6 <a.i 14 

R2 2064% <5 a.1 9 
R2 206455 <5 a.1 7 
R2 2064% 6 0.3 7 
R2 206457 6 0.4 9 
R2 206658 (5 0.2 12 

/ 

R2 206459 ~ E ' i - 1  (5 0.1 10 
R22O6460 -2 6 <O.l 8 
R2 206476 ~ c;i 14 < O . l  2003 
R2 206477 51 0.4 4657 
R2 206478 49 i.n 9704 

R2 206479 53 0.2 7594 
R2 206480 32 1.1 5657 
R2 206481 15 (0.1 1807 
R2 206482 9 a.1 562 - 
R2 206483 7 7 <O. I  113 

R2 2Q6484 8 <O. l  60 
R2 206485 8 <O.l  302 
R2 206486 8 <O. l  . 410 
R2 206487 9 <O.l 353 
R2 206488 17 (0.1 360 

R2 206489 (5 <O.l n 

R2 2 W 9 1  9 < O . l  536- 
R2 206490 15 <O. l  188 

44 0.1 3746 
18 0.2 4648 
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SAHPLE ELEMENT Au 3119 fig CII s A MPI E FLEMENT Au 3119 Ag cu 
NUHBER UNJTS PPB PPM PPH NlMUf R UNJTS PPfl PP n PPH 

IL 
g.3. 2fl673. . R2 2fl6.542 2fl d l . 1  1703 

8 fl.2 1734 
R2 R-51-02 17 

R2 R-51 .I14 47 0.2 2798 R2 206.544 8 13.1 1265 
R2 R-51-115 36 8 2.0 >211111in -r RZ 2n6545 <s <n.i 854 
R2 2065116 45 0.2 39811 .i .-- : ; -,: R2 2116546 9 11.1 1168 

432 . !bj  ii :;.:,L~' . ~2 2116543 
t. >,,in : I 

R2 R-51-113 20 <n.i  

22 11.4 3327 R2 2065117 25 cn.1 1918 R2 1116547 
R2 2065118 4 I1 11.6 611fll1 R2 2MS48 48 1.2 7529, 
R2 206509 29 11.3 3333 R2 7116549 3 cn.3 846 
R2 2065111 16 <Il.I 1584 R2 2116.5511 < 5 U.1 1539, 
R2 206531 17 C11.1 1281 R? 1116551 14 a .1  831 

R2 206512 19 11.i. 19~2, R2 2065.57 22 (11. 1. 912 
R2 206513 <s <11.1 98 R2 7116553 <5 <11.3 8 74 
R2 206514 ill <n.i 84 8 R 2  211hSS4 57 (11.1 1030 

R2 206516 <5 <Il. 1. 49 7 R2 2116556 <S 11.7 2894 

R2 206517 7 <n.i 675 - R2 2116,557 9 1  
R2 206518 33 11.2 1642 R2 21165.58 <s 41.1 164 
R2 206519 25 n.4 1966 rt2 1r16s.v <s <ri.i 169 

R2 206521 33 11.4 4654 R2 1116563 ( 5  ai.1 614 

I 

R2 206535 4 d1.1 1793 ru m s s s  15 <11.1 997 

R2 2065211 211 <11.1 261.5 R2 21165611 <s 41. I. 393 - 

R2 206522 57 fl.3 5480 R 2  206562 <!i a.1 210 
R2 206513 83 n.6 9863 R2 1116563 <s <n.i 398 
R2 206524 74 fl.5 MI66 R2 206564 <.5 aJ.1 531 
R2 206525 44 r1.4 4194 R2 2116565 <s a . 1  413 
R2 206526 64 fl.6 584fl R2 2fl6566 <s <I]. 1 289 

R2 206527 56 r1,7 5894 R2 2fl6.567 71 ai.1 539 
R2 206528 47 0.7 57511 R2 2fl6.568 20 
R2 206529 29 n.5 511111 R2 1116569 <5 11.1 1298 
R2 20653fl 25 17.2 1884 R2 2116.570 .5 2 

0.2 1954 R2 206531 38 11.4 4625 R2 2116571 13 

R2 206532 98 1.1 8623- R2 206571 48 11.3 3821, 
R2 206533 9 11.4 21184 R2 2116573 <s <c i . i  321- 
R2 206534 <5 <0.1 41111 R2 2116.574 1. n 11.2 1038 

R2 206536 18 0.3 51143 R2 2116.576 4 3 11.2 2777 

A2 206537 26 11.2 2314 rt2 1116577 6 <11.1 584 
R2 206538 6 <Il.l. 13h6 I R2 2fl6.578 <s <n. t 92 
R2 206539 <5 11.3 3411 R? 2rr~s19 <s <n.i 175 - 
R2 2065411 19 4. t  6611 R2 211(,5811 <.s 11.7 3207 

11.2 3200- 

11.6 6580 I 
R2 206535 <5 11.1 1329 R2 7116575 xi 11.3 1712 

I 
1 R2 206541 <5 <11.1 63 1t2 2 IIA5 a 3 58 r1.7 7706 
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SAMPLE FI Fi l t  NT Au 309 Ag cu  sAnPi r FI filFNT Au 3119 Ag c u  
NUHRER UNITS PPI3 PPH PPH NUHRER UNITS PPR PP H PPH 

R2 206582 20 11.2 5 r m  ~2 i r i ~ m  <5 <11.1 323 
R2 206583 77 d1.1 16112 R2 1llL6.54 <s <Il. t 370 
R2 206584 36 C i l . 1  2657 r<2 2r16655 <5 n.i 956 
R2 206585 16 11.7 3833 R2 2fl66.56 < S  <11.1 1007 
R2 206586 24 (1.2 6lSfl r(2 ?IIM~ <5 d1.1 619 

R2 206587 <s <n.t 531 
R2 206588 <s <n.i 723 
R2 206589 (5 <It. 1 1599 
R2 2065Wl 15 dl.1 2604 
R2 206591 2.5 fl.3 4385 

R2 206592 84 7 
R2 206593 
A2 206594 
R2 206626 
R2 206627 

R2 206628 <.5 <0.1 1044 
R2 206629 17 <ll.l 1337 
R2 2066311 53 0.2 1624 

R2 206632 27 11.2 1606 
R2 206631 6 n.2 1294 

R2 206633 14 (n.1 822 
R2 206634 <5 <n.t 1113 
R2 20663s 14 ll.1 1331 
R2 206636 <5 <11.1 1235 
R2 206637 <5 a .1  1282 

r p p R ?  206638 21 11.7 1782 
R2 206639 7 d1.1 1320 
~2 2 0 6 6 ~ 1  13 11.1 1124 
R2 206641 15 (1.1 1047 
R2 206643 27 11.7 1479 

R2 206643 19 11.1 1161 

R2 206645 45 11.3 1217 
R2 206644 (5 (11.1 1221 

R2 206646 6 (11. t 995 
R2 206647 18 (1.1 1349 

R2 206648 9 (11.1 1121 

R2 2066511 <5 11.1 1037 
R2 206653 13 dl.1 727 r R2 206652 <5 <Il. 1 506 

I 

R2 206649 20 <n.i 1122 
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AURUM GEOLOGICAL CONSULTANTS INC. CORE QUALITY LOG 
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- CORE QUALITY LOG ' RURUM GEOLOGICAL CONSULTANTS INC. 
Core s i z e :  N @  Date:<bPraI 89 Hole No, G s-.'- 1 

E ;26. '52. 
T 27.5-7 
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- I AURUM OEOLOOlCAL CONSULTANTS INC. DIAMOND DRILL LOG HOLE No. G - s 1 - 3  

No. DESCRIPTION 

I I I 

I I I 

I I I I I 





i 

DESCRIPTION Interval 
From I To 

t-- 
i 
I 

, 
I 

I I I I I . ,  I 



4URUM GEOLOGICAL CONSULTANTS INC. CORE QUALITY LOG 
Date : <Epy Hole No. L - - w - ~  

+F 
0. 72 0.3Y 

0 
3y 
7 4  

3 6  T2 
a 9 . 3 r  2 74 

100 
yb 
95 
E ea 
82 

7 7 6 6  
3 6  71 

37.957 

1!1 .76 
4 y  .a/  

I 3 6  I . _ -  - , 
I 

xs 
7 3  
I! I 

7 9 3. 82- 

c2,Y 3 E + 
-66 

To. 90 
5 3 . 4 7  
5 5.75 

10' 9 I c 7.00 66 
L 
89 

I 57 I ' L / 2  ZkG L 97 
90 

_I 

7 5  a9 
37.9 -3 

93 
"io 

3 . 3 7  

a.3v 
2.TY 
2 6 4  

'io 
?5 
75 

l oo  
/ G O  

qE; 
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CORE QUALITY LOG ’ AURUM GEOLOGICAL CONSULTANTS INC. 
property: w*S Core S lze :  W Q  Date: Hole No. G--*T4 - 
Coords : At/Dlp: / T O *  Logger: G s-+-f Paqe 2 o f  3 

+ 



' 1 . 3 0  

:I 
/ , o x  3 3  

5 - c  3 5  

I' 
36 

I"' 37 

~~ - ~- 

AURUM GEOLOGICAL CONSULTANTS INC. 
Core Size: N Q  Date: 

3 0 3 - 3 0  3 . 0 7  1.77 
a04 I 7 0 .27  0.63 

Az/Dlp:  

- -  . . 

I 1 L 

---_- I 1 

_- .. 
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I AURUY QPOLOOICAL CONSULTANTS INC. DIAMOND DRILL LOG HOLE No. -BQ-y Palm 1 of&!! I 

m . .  
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HOLE No. ' -''- 9 DIAMOND DRILL LOG 
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- -~ I AURUM OEOLOUlCAL CONSULTANrs INC. DIAMOND DRILL LOG HOLE N O .  



__ 

I AURUM QEOLOOlCAL CONSULTANTS INC. DIAMOND DRILL LOG HOLE No. G - s q - y  





HOLE No. G - O T - Y  AURUM QEOLOOICAL CONSULTANTS INC. DIAMOND DRILL LOG 

I--c I I I I I I I I I I I 



?gy 
Interval 

From To 
Q3.17 /B6+/ 

Sample Interval Core L Y l l C A L  E SuL t 5 

No. From I To Width A M  [mil A P  (Wn, tcl fPfn) RQD DE SCR IP T ION 

A,OE 5,-  I$-.-?\ I 



i 

I AURUM QEOlOOlCAl CONSULTANTS , INC. DIAMOND DRILL LOQ HOLE No. cS9-? 





Interval 
From To 
63 r7 l N l V  

Sampb Interval Core A ~ , q l v  T I C A L  i 2 C . S  OL1 s 
No. From To ~ Width AL\ (fP6) 4, (W) C L  ( P P M )  

ROD DESCRIPTION 

I?r-n.S-< (co.-L1_\ 
" 



Sampb 
No. DESCRIPTION Intervd AQD 

From To 
=.I7 18Lrcl r L L v ~ S s m ~  (---r) 

I I I I 

/Y,o61 1-53 1 I I. I C 0 . I  I 7155 
I I I I I 

Interval Core ANALY 'If CAL R E S L ( L 1  s 
From To Width At. (f'f0) A 4  (PC tf) c 4  (PPll, 

I .c I I I 



AQD 
Interval 

From I To 
f i  W A L  'f 1 I C  AL KEJO L7 S ample Interval Core 

No. From I TO . Width Ar (@8) I A 4  (PP n) I CG @PPI  DE SCA I PT ION 
u 







AURUM OEOLOOICAL CONSULTANTS INC. DIAMOND DRILL LOG HOLE No. G-89-y page /8 ol 2 
DESCRIPTION 
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AURUM GEOLOGICAL CONSULTANTS INC. 
Core S i z e :  &Q Date: 

I ' I  

I I 

I 
.- I I  I 

I 
I 

. -  
I 

. .  

I 

I 
I 
I 
I 
I 
I 
I 1 I I I I I 
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CORE QUALITY LOG AURUM GEOLOGICAL CONSULTANTS INC. 

Propprty: +e- P a s s  Core Slze:  mQ Date: o c r  15? Hole No. 689-6 I 
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P E T R O G R A P H I C  R E P O R T  ON S I X  P O L I S H E D  THIN S E C T I O N S  

Yi:i\.\r r e f e r e n c e :  P r o j e c t  #51 . 
SIJIVIMAEY : 

T h i s  is a s u i t e  o f  i n t e n s e l y  a l t e r e d  a n d  w e i l  
m i n e r i l i z e d  r m k s  t h a t  a l l  appear t I - 1  b e  d e r i v e d  f r o m  a 
1: r clwci ed  p c:tr p i;i y r  i t i 1: ?d ac i t e o r  
i 11 r;ixqe samp 1 es i: 133'3-4.- 1'35. 1 0 ,  88. 24 1) .I; tier e i 2; r ea1 1 y n o  
t e :A t LI r' e 1 e f t 'c o 9 [::I b y . 
f e l d s p a r )  f ac ies  i n  a p c l r p h y r y  cclpper  m o d e l .  I t  is 
d i s t r i b u t e d  a l c m y  v e i n  envelt:tperi a n d  p e r v a s i v e l y .  O t h e r  
i rnp Q r t a n  t a 1 t e r a t  i (21 n fn i r i  e r a 1 s a r e c a r b i:i n a 2; e t ti  at i cj p r Q b a b  1 y 
d u l m n i  t e ,  ferrclan d o l o m i t e  (ai-tker it@:) arid p o s s i b l y  e v e n  
s i d e r i t e ,  c t i l o r i t ~ ,  a n d  e p i d o t e .  G u a r t r  vein55 a r e  r a r e ,  
w h i l e  c a r b o n a t e  v e i n s  are  I:omml:in. S e r i c i t e  is v i r t u a l l y  
a b s e n t .  

m a s s i v e  r e p l a c e m e n t s  c c l m p 1 e t e l y  ob.;r_uring t h e  r o c k .  
I l a g n e t i t e  oc1::~ir5 w i t h  t h e  l a t t e r ,  a n d  i n  v e i n s ,  w h e r e  i t  may 
b e  o x  i d i z e d  t o spec u 1 ar t i e m a t  i t e . 1:ti a 1 I: op  y r  i 1; e i s 
a s s o c i a t e d  w i t h  t u u r m a l i n e ,  m a g n e t i t e  a n d  h e m a t i t e ;  i t  
o c c a s i ~ : m a l l y  c l m t a i n s  stme rninlsr b c l r n i t e ,  a n d  ' ? t e n n a n t i t e -  
t e t r a h e d r i t e  is s u 5 p e c t e d  i n  u n e  s a m p l e .  

I 
I 

f i n e  q L i a r  l; z (A i c:tr i 1; e , a I .t t i  oug h 

A 1 t er a t  i 6 n i 5 t i  i g t l  -g r ad e , m a  i n 1 y p ci t a s s i I:: i: q L I ~  r t z - K-- 

T o u r  m a l  i n e  for  m s  v e i  ns , i nl; e n  cle b r ec c: i a n e t  w m r  1::s a n d  

C r a i g  H.B. L e i t c h ,  Ph.D, F.Enq.  
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.. ' ' G89-4-l.8.04: INTENSELY SODIC ALKALI FELDSPAR-BUARTZ-CARRONATE 
ALTERED ?PORPHYRY CUT BY TOURMALINE-CHALOCPYRITE MATRIX I 
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L i g h t  b u f f  t o  cream, i n t e n s e l y  a l t e r e d  ruck, c u t  by a 
s t r o n g  n e t w o r k  of b l a c k  f r a c t u r e s ,  s o m w  w i t h  modes t  a m o u n t s  
of  c h a l c o p y r i t e  a l o n g  t h e m .  T h e  r l x k  d o e s  n u t  react to c o l d  
d i l u t e  HC1,  b u t  is  c u t  b y  l a t e r  w h i t e  c a r b o n a t e  g a s h  
f r a c t u r e s  w h i c h  d o  reac t  s lcawly .  T h e  r o c k  is n o t  m a g n e t i c .  
I n  p o l i s h e d  t h i n  sectim, t h e  m i n e r a l o g y  is as  f o l l o w s :  

S e c u n d a r y  a lka l i  f e l d s p a r  ( s o d i c : )  4 (3 % 
Carbunate  (?ankerite:)  2 0 % 

< c a l c i t e : )  5% 
Tclurmal  i n e  i s c h o r l  :I 15% 
Q u a r t z  12% 
I::hal c o p y r  i t e 5% 
A p a t i t e  1% 
S p h e n e  1% 
R u t  i 1 e 1% 
M o l y b d e n i t e .  t r  

T h e  bulb:  o f  t h i s  rock  is made up s f  b u f f  f r a g m e n t s  ( : f i n e -  
g r a i n e d  a lka l i  f e l d s p a r ,  q u a r t z ,  c a r b o n a t e : )  c u t  by a b lack :  
t our m a  f i n e-c t i  a 1 1: u p  y r i t e b r el: 4: i a m a t  r i :I; , w i t ti 1 a t  er 
r e o p e n i n g s  b y  w h i t e  c a l c i t e - q u a r t z .  T h e r e  is a s u g g e s t i o n  
o f  a fcvmer pix-phyritic t e x t u r e  to t h e  r o c k ,  w i t h  v a g u e  
r e m n a n t  ? p l a g i o c l a s e  p h e n o c r y s t s  i n  a f i n e r  g r o u n d m a s s .  

T h e  fuvmer  p h e n o c r y s t s  are u p  t o  1 tnm across a n d  
r e p l a c e d  b y  i n t e r l c l c k i n g  a n h e d r a l  s e c o n d a r y  a l k a l i  f e l d s p a r  
g r a i n s  u p  to (3.5 mm across ,  c a r b o n a t e  a n d  minctr o p a q u e s  a n d  
a p a t i t e .  T h e  s e c s n d a r y  f e l d s p a r  does  n o t  s t a i n  y e l l o w  for  
K - f e l d s p a r ,  a n d  l a c k s  t w i n n i n g ;  i t  is p r o b a b l y  scdil:, 

" i r r e g p l a r  a l b i t e " .  A p a t i t e  f c w m s  s u b h e d r a l  g r a i n s  u p  t o  
0 .  1 m m ,  across.  

T h e  g r o u n d m a s s  is made  u p  o f  m o s a i c - t e x t u r e d  0.05 mm or 
less d i a m e t e r  s e c c l n d a r y  a lka l i  f e l d s p a r  ( a l b i t e ,  sticlwing 
r a r e  t w i n n i n g : ) ,  q u a r t z ,  a n d  c a r b u n a t e ,  w i t h  w i d e l y  scattered 
g r a i n s '  o f  s p h e n e  u p  to (l.07 mm d i a m e t e r .  

s u b h e d r a l  t o u r m a l i n e  u p  to 0.5 mm l o n g ,  w i t h  lesser 
c a r b u n a t e ,  q u a r t z ,  a n d  c h a l c o p y r i t e .  T h e  c a r b o n a t e  is 
s i m i l a r  t o  t h a t  f o u n d  i n  t h e  b o d y  # i f  t h e  r o c k  a n d  i n  
v e i n l e t s  c r o s s i n g  t h e  r o c k ;  i t  h a s  h i g h  r e l i e f ,  is p a r t l y  
o p a q u e  c o m p a r e d  t o  clear c a l c i t e  i n  t h e  r e - o p e n i n g s  o f  t h e  
v e i n s  a n d  is l i k e l y  a n k e r i t e  (Fe-dolomite:) .  T h e  t c u r m a l i n e  
h a s  s t r o n g  b l u e - g r e y  t o  t a n  p l e o c h r o i s m  a n d  is l i k e l y  schorl 
( F e - t o u r m a l i n e : ) .  Q u a r t z  f o r m s  s u b h e d r a l  to a n h e d r a l  g r a i n s  
u p  t o  0.2 m ac ross ,  c l o s e l y  a s s o c i a t e d  w i t h  c h a l c o p y r i t e  
t h a t  forms i r r e g u l a r  p a t c h e s  u p  to 1 mm across.  C h a l c o p y r i t e  
a l so  f o r m s  f i n e  g r a i n s  o f  0.01-0.1 mm d i a m e t e r .  One  g r a i n  
of m o l y b d e n i t e  (0.1 mm l o n g ]  w a s  o b s e r v e d  i n  c h a l c o p y r i t e .  
T h e r e  is nu i r o n  s u l f i d e  v i s i b l e ,  b u t  t races  o f  r u t i l e  a r e  
f o u n d  a s  m i n u t e  g r a i n s  r i m m i n g  s p h e n e  g r a i n s .  

I 

T h e  b l a c k  matrix is c a n p o s e d  o f  f i n e l y  i n t e r l o c k i n g  

' . V  , : :. 
' : . :: : 2.. .: 
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68'3-8-8'3.50: INTENSELY K-SPAR ALTERED QUARTZ-CHALCOPYRI TE 
VEINED. FELDSPAR PORPHYRITIC: DAKITE 

Grey-buf  f ,  s k r l i l n g l y  a l t e r e d  f e l d s p a r  p o r p h y r i t i c  r o c k  
c u t  b y  q u a r t r - c h a l c o p y r i t e  s t r i n g e r s  t h a t  h a v e  e x t e n s i v e  
s e c I m d a r y  K - f e l d s p a r  e n v e l c l p e s .  I n  p o l i s h e d  t h i n  s e c t i o n ,  
t h e  m i  n e r  a1 o g y  i s a5 f o l  1 o w s :  

S e c  on d ar y K- f e 1 d s p  ar 45% 
F 1 a g  i oc: 1 ase 25% 
Car b u n  a t  e ( d r - l l  o m  i t e ur an ker i t e :) 10% 
Q u a r t z  1 0% 
C h a l  c o p y r  i t e  5% 
Ser i c: i t e 2 7. 
S p h e n e  1% 
R u t i l e  1% 
Apat i .t e .::: 1 % 
F y r i t e  t r  

( a1 b i t i z e d 5  

F ]i a y i 111 I: 1 a s  e .f 1-1 r m s  SUI:, t i  e d  r a 1 t 1-1 e u  ti e d r a 1 I- r y s 2; a 1 I:, up t I:I 

3 m m  ialLY'izlSS t h a t  are h e a v i l y  r e p l a c e d  b y  a l b i t e  ( f i n e l y  
f l e c k e d  b y  f i n e  c l a y - s e r i c i % e S  i n  areas remctved f r o m  the 
v e i n s  a n d  p r o g r e s s i v e l y  r e p l a c e d  b y  s e c u n d a r y  t < - - f e l d s p a r  a s  
t h e  v e i n s  a r e  a p p r o a c h e d .  'The a 1 . t e r a t i o n  wI:tuld be  c l a s ~ e d  
a s  st r ?rig pwt ass i  c i r i  c tiar ai: t er ,, 

K - f e l d s p a r  f o r m s  p s e u d ~ : ~ m o r p h s  u p  t o  '2 mm I o n g  after 
p l a g i o c l a s e ,  a s  w e l l  a s  smaller  a n t i e d r a l  i n t e r l o c k i n g  g r a i n s  
l a f  0 .  1-0.5 mm diameter r e p l a c i n g  the p l a g i u c l a s e  p t i e n m : r y s t s  
a n d  for  m e r  g r  o u n d m a s s  g r  a i  n s .  

are so1 c r o w d e d  C g r c u n d m a s s  o r i g i n a l l y  f o r m e d  o n l y  15% o f  t h e  
r o c k ;  !he rrJck may h a v e  b e e n  a p c l r p t i y r i t i c  d a c i t e .  T t i e  
g r u u n d m a s s  is q u i t e  cclarse, i n d i c a t i n g  a h i g h - l e v e l  
i n t r u s i v e  o r i g i n  ( . a l r n c l s t  a f i n e - g r a i n e d  q u a r t z  d i o r i t e : ) .  

T h e r e  is a l s u  e x t e n s i v e  a l t e r a t i u n  of  ' ? f o r m e r  mafic 
g r a i n s ,  a n d  m o d e r a t e  a l t e r a t i o n  u f  t h e  f e l d s p a r s ,  to f a i r l y  
f i n e - g r a i n e d  CO.05 m m  or lesrj:) c a r b o n a t e .  T h e  c a r b o n a t e  
d u e s  nmt react to c o l d  d i l u t e  HC:1 I a n d  is p r o b a b l y  d o l o m i t e  
ur ferroar i  d o l o m i t e  ( a n k e r i t e : )  . 

T h e  v e i n s  a r e  ~:~:~mpt:~sed s f  cciarse, a n t i e d r a l  quartz 
g r a i n s  up to 1 mm across ,  w i t t i  t e x t u r e s  t y p i c a l  o f  
d e  fer m a t  i o n  C un  d u 1 use e :I; t i n c t i o n  I , c ar b o n  a t  e 
ser i c i t e ( mu5c o v  i t e , a n  d c tl a 1 c: o p  y r  i t e. TI? e a 1 t er a t  i o n  
e n v e l c t p e s ,  s h i c t i  a r e  up t c t  1 c m  t h i c k ,  i n c l u d e  t h e  same 
m i n e r a l 5  p l u s  r a r e  a p a t i t e  g r a i n s  u p  t u  0.3 mm l u n g  a n d  
s p h e n e  up  to 0.1 mm l u n g .  

C h a l c o p y r i t e  f c w m s  a n t i e d r a l  g r a i n s  u p  t u  2 mm across ,  
m a i n l y  i n  t h e  q u a r t z  v e i n s .  I t  is alsci r a r e l y  f o u n d  
d i s s e m i n a t e d  a5 f i n e  ~C).C)l--C)~(~E m m )  g r a i n s  a s s o c i a t e d  w i t h  
r u t i l e .  R u t i l e  fclrms m i n u t e  g r a i n s  up  t o  0 . 0 5  mm d i a m e t e r  
w i t t i  pale b r o w n i s h  w h i t e  i n t e r n a l  r e f l e c t i o n s ,  i n  f o r m e r  
m a f i c  s i tes .  Rare p y r i t e  is f o u n d  i n  t h i s  s e c t i o n ,  a s  cubil:: 
g r a i n s  u p  ctt 0.05 m m  across .  

? !  
I 

T h i s  is n o t  r e a l l y  a p o r p h y r y ,  S i n c e  t h e  p h e n o c r y s t s  

K- f e 1 d s p  ar  , 
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P a g e  4 

Massive black:: t o u r m a l i n e - m a g i i e t i t e  r e p l a c e m e n t ,  w i t h  
areas a n d  l aye r s  of  l i g h t e r - c o l o u r e d ,  less r e p l a c e d  rock. 
T h e r e  a re  a lso b a n d s  clf m a g n e t i t e ,  a n d  t h e  rlxk:: is c u t  b y  a 
n e t  w o r  k u f c ti a 1 c o p  y r  i t e s t r i n g er 5.  

s e c t i c m ,  t h e  mt:tdal m i n e r a l o g y  is as f c t l l c i w s :  
Tclur m a l  i n e  (sc h u r  1 1) 60% 
Magnek i t e 2(-) 7. 
C:hal c u p y r  i t e 1 0% 
H e m a t i t e  ( a f  t e r  magnet  i t  e:) .J/! 

i1:ar. b 1:tr) at; e f: '7d (:I 1 i .t e l:lr an k er i .t e 5 5% 
B u a r  .I; z .::: 1 % 

I n p CI 1 i 9 tied t ti i n 

e. 

Tciu rn ia l ine  makes up t h e  bull: :  o f  . t h i s  r o c k ,  fc l rming  
e u h e d r a l  to subhed i ra l .  c r y s t a l s  a v e r a g i n g  al:,ciut 0. 1 mm l o n g ,  
b u t  r a n g i n g  u p  to 0.5 m m .  T h e  t t x t r m a l i n e  is s t r c l n g l y  
p l e a c h r o i c  i n  d e e p  b l u e - g r e e n  ,to p a l e  tart, and i s  p r o b a b l y  
sc ti or 1 F e -r i c: ti t our (TI a 1 i n e 1) It; is v e r y  s imi l a r  to ttie 
t o u r m a l i n e  s e e n  i n  o . t h e r  s a m p l e s  111f . th i :s  st-tite. Frcsm t h e  
v a g u e  r e m n a n t s  clf paleu-1,01I,IUred Y I : I I : ~  s e e n  i n  ttie h a n d  
s p e c i m e n ,  i t  s e e m s  1 i k e l y  . t h a t  t h i s  s a m p l e  r e p r e s e n t s  
s t r c l n g e r  , more m a s s i v e  r e p l a c e m e n t  r:'?i:if a fr-lrmer i g n e o u s  
r 01: 1:: 5 t tian s e e n  i n 1339-4- 1 13, (34 . 
g r a i n s  o f  abclu't ( 3 . 0 1  t o  0.2 mm d i a m e t e r  acc I r~mpany inq  t h e  
t o u r m a l i n e ,  as w e l l  as m a s s i v e  b a n d s  up t o  0.5 c m  t h i c k .  
T h e s e  h r e  p a r a l l e l  t l 3  t h e  ligt.lter-I-1~111uured l a y e r s  i n  t h e  
r w k ,  F u g g e s t i n g  t h e y  r e p r e s e n t  former l a y e r s  o f  d i  f f e r e n t  
c u m p o s i t i I m .  T h e  m a g n e t i t e  is p a r t l y  r e p l a c e d  by  mincw 
amount;  o f  h e m a t i t e  as v e r y  f i n e ,  g e n e r a l l y  e l o n g a t e d  g r a i n s  
up  tc l  $).(35 mm lw-tg.  T h i s  d & s  nclt  loo\:: like e x s s l u . t i c g n  
h e m a t i t e ;  i t  is p r o b a b l y  d u e  to o x i d a t i u n  a f t e r  t h e  
m a g n e t i t e  w a s  fc t rmed,  a l t t i s u g t i  t h e  r t x k  d l s e s  nost 1cmk 
weat t ied  e d  . 
to 3 mm t h i c k  c u t t i n g  t h e  m a s s i v e  t u u r m a l i n e - m a g n e t i t e  
r e p l a c e m e n t  b o d y .  I\lu o t h e r  s u l f i d e s  a r e  v i s i b l e .  
Magnet  i t e, 
i n t er g r own , sug g est i n g t ti a t  t ti e i n t r o d  uc t i on o f t t i  e 
c h a l c o p y r i t e  w a s  n o t  e n t i r e l y  a s e p a r a t e  e v e n t  l a t e r  t h a n  
t o u r  m a  1 i n i z at i o n  . 
is l i k e l y  t o  b e  f e r r s a n  d o l m n i t e  ( a n k e r i t e ) ,  f c w m s  t h i n  
i r r e g u l a r  v e i n s  c u t t i n g  t h e  mass ive  t o u r m a l i n e - m a g n e t i t e  
r o c k .  T h e  a n h e d r a l  c a r b o n a t e  g r a i n s  a r e  u p  ~ C R  0.3  mm 
across ,  a n d  a r e  c ~ c c a s i u n a l l y  m i x e d  w i t h  s u b h e d r a l  g r a i n s  o f  
q u a r t z  u p  t r _ ,  0 . 5  mm i n  d i a m e t e r .  An a n h e d r a l ,  m e t a m i c t -  
l o o k i n g  m i n e r a l  also f o u n d  as i n t e r s t i t i a l  g r a i n s  u p  to 0.3 
mm a c r o s s  i n  t h e  v e i n s  is i n t e r p r e t e d  as c a r b c m a t e ,  a l t t i l x q h  
t h i s  i d e n t i  f i c a t i o r i  is n u t  c e r t a i n .  

I 

Magnet  i t e f o r m s  d i  s s e m i  n a t  e d  s u b h e d r  a1 to a n h e d r  a1 

I 

C h a l  c o p y r  i t e f o r m s  a n e t  w c w  k o f  f r ac t ur et5 a n d  ve i  n s  u p  

t our m a  1 i n e  a n d  c ha 1 1: op y r  i t e ar e oc I- as i u n a  1 1 y 

C a r b c l n a t e ,  w h i c h  d o e s  ncit react to cirild d i l u t e  H C 1 ,  a n d  
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Similar  rotI:: to t h e  s p e c i m e n s  frurn 689-4-118.04 a n d  

I h i Y i:ic \.<. i 55 t E? or i:i\-\g h 1 y r e p 1 ai:: ~2d .t 1.1 a t  i t i s n ~ t t  
p o s s i b l e  t o  g u e s s  wha t  .\;he p r i - l t o l i t t i  might have b e e n .  I t  is 
now c om p 1:s s e d  111 .i: I- 1-1 a r $;e 1: ar b 1:s n a t  e 
o f  f i n e  ! : a r b n n a t e  n f  higher r e l i e f  C ? a n k e r i t e Z  d a r k e r  areas  
c t  f 

T h e  1:6arse carbsnate formr? c lear  s c t b h e d r a l  g r a i n s  u p  to 
2 m m  i n  d i a m e t e r ,  i n  a v a g u e  v e i n  nutwork:  r e p l a c i n g  t h e  
r o c k .  Cc:iarse c l u a r t z  i n  sLtbl..tedral t o  a r t h e d u a l  g r a i n s  u p  to 
1 mm 1 un g , a 1: 1: I:LI mp an i e s t h e  '? d !:I 1 I:tm i .t e , an d t t i  er e a r e 
o c c a s i o n a l  f1.aC::ey p a t c h e s  o f  m u s c c i v i t e  a s  : subhedual  g r a i n s  
u p  t s  0 .  1 mm d i a m e t e r  - 

F i n e r - g r a i n e d  areas ,  t h a t  1oct31.:: 1 i ke h i g h l y  r e p l a c e d  
w a l l r c ~ c k  to t h e  v e i n s ,  a r e  composed  I:I~ q u a r t z ,  t i w i : a  v a r i e t i e s  
o f  carbonate, a n d  v a r i a b l e  arnlruntr; CIC t u u r m a l i n e  in a n h e d r a l  
g r a i n s  o f  a b l m t  C ) . ( X k C ) .  1 mm d i a m e t e r .  T h e  l o w e r  re l ie ' f ,  
c l ea re r  c a r b u n a t e  is s i m i l a r  to t h a t  i n  t h e  v e i n  netwc1rC:: a n d  
may be d c t l c m i t e ;  ttie n t t i e r  is c lc ludy  almost t u  ttie p o i n t  o f  
b e i n g  s e m i  -mpaque,  arid may b e  a n k e r  i t e c ~ r  e v e n  s i  d e r  i t e. 
T h e r e  is a l so  a p u s s i b i l i t y  t h a t  i t  c w i l d  b e  s p h e n e ;  
microc t iemic : l  Tmtrmal i n e  is a n t i e d r a l  tct  s t - tb t iedra l  , a n d  shciws 
t tie same d e e p  b 1 ue-gr eel7 .to p a l  e t a n  p 1 ~I:II: tir oi 5 m  1-1 f t h e  
o t h e r  sampler;  i n  t h i s  s u i t e .  I f  I h a d  to g u e s s ,  I w o u l d  
s u g g e s t  t h a t  t h e s e  f i n e r - g r a i n e d  p a t c h e s  a r e  t h e  r e m n a n t s  ctf  
a former i g n e l x t s  r IX I:: 1 i ke t h a t  s e e n  i n 68'3-4-1 18. 04 c ~ r  G89- 
8-8'3.50, b u t  t h i s  is s u p p c l s i t i o n  w i t h o u t  s e e i n g  t h e  
r e l a t i o n s  i n  t h e  f i e l d ;  t h e r e  is c e r t a i n l y  n r J t h i n q  
c cmc 1 u s i  v e  i n t ti i n set: t i on . 
g r a i n s  o f  ab lsu t  0.5 mm a v e r a g e  d i a m e t e r  t h a t  w o u l d  l i b e r a t e  
e a s i l y  f r o m  t h e  g a n g u e s .  T h e r e  are minclr i n c l u s i o n s  o f  20- 
50 m i c r o n  d i a m e t e r  g r a i n s  o f  h e m a t i t e  a n d  . ? m a g n e t i t e ,  a n d  
b o r n i t e  up to 6 .2  mm, p a r t i c u l a r l y  a r o u n d  t h e  m a r g i n s  clf 
scime gr  a i  17s. T h e  sul f i de a s s e m b l  age is n u t  ab1 y Fe-pow , 
t h o u g h  ( n o  p y r i t e : ) .  

( '?d l:11 cam i t e 1) , w i .t ti p a t  1: ti e s 

f i n e-q r a i i i  e d .I; o 1.1 r m a  1 i n e an d b 1 eb 5 CI f c t i  a 1 c t:a p y r i t e . 

I n  r e f l e c t e d  l i g h t ,  c t i a l c c l p y r i t e  f c w m s  coarse s u b h e d r a l  
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G8.3-E,- 105.30 : STRONGLY POT ASS I C  ALTERED PORPHY R I T IC DAC I TE 

s imi l a r  t o  t h e  p o r p h y r i t i c  d a c i t e  or q u a r t z  d i o r i t e  o f  G 8 9 -  
8-89.50, c u t  b y  b l a c k  s t r i n g e r s  o f  m a g n e t i t e - s p e c u l a r  
h e m a t  i t e - c h a l  cclpyr i t e, w i  t ti i n t  e n s e  d e v e l  opmen t  o f  K- 
f e l d s p a r  a l t e r a t i o n  e n v e l o p e s .  I n  p c l l i s h e d  t h i n  s e c t i o n ,  
t h e  m i n e r a l o g y  is a s  f o l l o w s :  

Dark g r e y - g r e e n  f i n e - g r a i n e d  i g n e o u s  r o c k ,  p r o b a b l y  

P1 a g  i oc 1 ase C a1 b i t i z e d  :) 
S e c  cm d ar y K -  f e 1 d s p  ar 
Buar  t z ( p a r  t 1 y sec o n  d ar  y 1) 15% 

3 (3 % 
25% 

C a r b o n a t e  ( a n k e r i t e : )  10% 
C t i l  or i t e 5% 
H e m a t  i t e 5% 
Tour  m a l  i n e  3% 

2% 

2 7. 
1% 

( sp el: u 1 ar i t e I 

C:hal c o p y r  i t e 
Magnet i t e 2% 
1:1 a y - s e r  i c i t e 
B o r  n i t e, t e n n  a n  t i .1; e-- t et r a t i e d r  i t e 

B o t h  t h e  rock t y p e  a n d  t h e  a l t e r a t i u n  i n  t h i s  s a m p l e  a r e  
s imi l a r  to G8'3-8-89.50. A s  t h e  e t c h e d  a n d  s t a i n e d  s l a b  
shows, a n d  as t ex tu res  i n  t h i n  s e c t i o n  c o n f i r m ,  t h i s  r o c k  is 
s t r c m g l y  a l tered tu s e c o n d a r y  a lka l i  f e l d s p a r ,  i n c l u d i n g  
i n t e n s e  e n v e l u p e s  u f  K-spar  n e a r  t h e  v e i n s  a n d  f r a c t u r e s  a n d  
a 1 b i t e a f t er f or  m e r  m o r  e c a1 c i I: p 1 a g  i r_rc 1 ase f ar t t? er away . 

P l a g i o c l a s e  c r y s t a l s  are  s u b h e d r a l  t u  e u t i e d r a l  a n d  u p  
t o  a b o u t  1 mm lc lng.  I n  areas removed f r o m  v e i n  e n v e l c l p e s ,  
t h e y  show t h e  v a g u e  t w i  n n i  n g  c h a r a c t e r  i st i c o f  'I i r r e g u l  ar 
a l b i t e "  or else p a t c h w o r k  a l b i t e .  Near t h e  v e i n s ,  t h e y  a r e  
c o m p l e t e l y  r e p l a c e d  b y  smaller s u b - d o m a i n s  o f  K - f e l d s p a r .  
T h e  f e l d s p a r s  a1 1 s h o w  weak f l e c k i n g  b y  clay-ser i c i  t e  a5 
f i n e  p a r t i c l e s  (5-10 m i c r s n s  i n  d i a m e t e r : ) .  

T h e r e  is n o  e v i d e n c e  n f  p r i m a r y  q u a r t z  p h e n o c r y s t s  i n  
t h i s  rcsck, b u t  t h e  grctunclmass ( w h i c h  f o r m s  a b o u t  15% o f  t h e  
r ctc k , b e t  ween t h e  tf: r owd e d  p 1 a q  i oc 1 ase p t i  e n  oc r y s  t 5 :) I: on t a i  n 5 

a b u n d a n t  f i ne-gr  ai  n e d  q u a r t z  a s  a n h e d r  a1 gr ai n 5  i n t w o  
modes: a b c u t  0.W mm a n d  a b o u t  0.2 mm.  I t  is  mixed  w i t h  
a b u n d a n t  s m a l l  m i  4: r o p  t i  e n  oc r y s t  s u f p 1 ag i oc 1 ase , v a r  i a b  1 y 
r e p l a c e d  b y  a1 kal i f e l d s p a r ,  a n d  lesser a m o u n t s  o f  c h l o r i t e .  

h a v i n g a b  50 1 u t  e 1 y n 1 ~ 1  c 1 3  1 c t  u r or p 1 e 01: h r CI i s m  , b u t  i t c 1 e a r 1 y 
c c 4 o u t - s  t h e  h a n d  s p e c i m e n .  I t  is fctund a s  f i n e  s h r e d d y  
masses up .to 0 . 0 5  mm across ,  m a i n l y  i n t e r s t i t i a l  t a  t h e  
p l a g i o c l a s e  c r y s t a l s .  C a r b u n a t e ,  w h i c h  d u e s  n u t  react  t o  
c o l d  d i l u t e  HCl e v e n  a f t e r  p o w d e r i n g ,  is p r o b a b l y  f e r r o a n  
d o l o m i t e .  I t  is f o u n d  a s  s m a l l  a n h e d r a l  g r a i n s  r e p l a c i n g  
f e l d s p a r s  a n d  t h e  g r c u n d m a s s ,  a n d  a s  t h i n  v e i n l e t s  u p  to 0.5 
mm t h i c k .  T h e  b l a c k  v e i n l e t s ,  u p  to 4 mm t h i c k ,  c o n t a i n  
m i n w  m a g n e t i t e  a s  a n h e d r a l  g r a i n s  u p  to  0.2 mm d i a m e t e r ,  
c h a l c o p y r i t e  u p  to 1 mm across a n d  m i n o r  g r e e n  t c u r m a l i n e  
g r a i n s  up  t o  0.1 mm across ,  b u t  are  m a i n l y  s p e c u l a r  h e m a t i t e  
i n  f l a k y  masses u p  t o  0.2 mm l o n g .  T h e  h e m a t i t e  a p p a r e n t l y  
r e p l a c e s  t h e  m a g n e t i t e ,  w h i c h  c o n t a i n s  a n h e d r a l  b o r n i t e  up 
t o  0.5 mm across.  T h e r e  is r a r e  ?tennantite-tetrahedrite, 
as a n h e d r a l  g r a i n s  up t o  0.1 mm across,  w i t h  b o r n i t e .  

C h l o r i t e  is v e r y  d i f f i c u l t  t o  see i n  t h e  t h i n  s e c t i o n ,  
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P a g e  7 

68'3-4-88.24: INTENSELY POTASS IC (BUARTZ-K-SPAR-CHLOR ITE- 
DOLOMI TE-EP I DOTE-CHALCOPYR I TE 1) ALTERED FORPHYR I TIC DAC I TE 

Similar f i n e ,  c r o w d e d  d a c i t e  p l x p t i y r y  as i n  t h e  
p r e v  i c u s  samp 1 e , w i t t3 quar t z -1: t i  a 1 c u p  y r  i t e t t  cur m a l  i n e v e i  n 5. 
T h e s e  v e i n s  a r e  r e o p e n e d  a n d  c u t  b y  t h i n n e r  ((1 mm:) 
c a r b o n a t e  v e i n s  t h a t  react t u  c o l d  d i l u t e  HC:l o n l y  a f t e r  
powder  i ng  . T h e  r o c  I: i 5 n o t  m a g n e t  i c . Ttier  e i s s t r o n g  
y e 1  l c l w  s t a i n  f o r  p e r v a s i v e  . ; ecundary  K - f e l d s p a r .  I n  
p u l i s t i e d  t h i n  s e c t i ~ : ~ n ,  . t h e  m i n e r a l o g y  is as f c t l l c t w s :  

2 (:I 
15% 
1 0 % 

5% 

Ser i I:. i 2; e 3% 
2% r t x t r m a l  i n e  

Isut i I e 
jZlyr i t e t r  
H o r  n i 2; e t r  

T h e  te:i;.tuue of t h i s  r i x k  :in . t h i n  s e c t i c m  is v i v t u a l  l y  
un r PC m~ n i z a b  1 e , 
f e l d s p a r ,  c h l o r i t e ,  @ p i d o t e ,  a n d  m i n o r  s e r i c i t e .  A f e w  
r e m n a n t  p l a g i l x l a c , e  p h e n l x r y s . t s  a r e  st i l  1 r e c n g n i z a l : , l e  (up 
to 1 mm l o n g : ) ,  r e p l a c e d  b y  albite, . T h e r e  a r e  a lso r e m n a n t  
' ?maf ic  g r a i n s  u p  ~I:I 1 mm acrclss, pseudomctrphed  by f i n e -  
g r a i n e d  . a g g r e g a t g e s  (:if chlor  i k e ,  c a r b o n a t e ,  e p i d o t e  a n d  
m i  nclr quar i; z a n d  o p a q u e s .  E p i  d o t  e tias 1 e m l m  y e 1  1 CIW 

p l e o c h r o i s m ,  f o r m i n g  s u b t i e d r a l  g r a i n s  u p  to 0 .  1 mm acrossj. 
M o s t l y ,  t i owever ,  t h e  r w k  is cI : :mple te ly  r e p l a c e d  b y  a 

f i n e - g r a i n e d  m c l s a i c  ( a v e r a g e  g r a i n  s i r e  0.05' mm ctr less:) o f  
t i 9 t i t  1 y t n t er 1 IX I:: i n g y u a r  t z , t::- f e 1 d s p  ar  , 1: ar b 1sn a t  e, a n d  
m i n o r  ch1t:lrite and s e r i c i t e .  T h e  c a r b c c n a t e  a l so  is fr-lund i n  
v e i n s  up  tc1 2 mm t h i c k ,  w h e r e  i t  fl:grms c lear  a n h e d r a l  g r a i n s  
up t o  1 mm a c r o s s ,  u f t e r i  c o n t a i n i n g  p e r f e c t l y  e u t i e d r a l  
p r i s m s  ctf q u a r t z  up t u  0.5  mm 11:mg. T h e  v e i n s  a r e  b u r d e r e d  
b y  c h l o r i t e  as f l a k e y  masses u p  tct  0.25 mm across;. 

u p  .tcl (3.2 mm t h i c k ,  i n  variable s ta tes  ctf r e p l a c e m e n t  b y  
c h l m - i t e  a n d  ? e p i d o t e .  T h e  p1el:lt:hruism o f  t h e  t o u r m a l i n e  is 
i n  s h a d e s  s f  g r e e n  o n l y  ( d i  f f e r e n t  f r o m  s c h o r l  i n  o t h e r  
s a m p l e s  s f  t h i s  s u i t e : ) .  

b u t  a l so  s p r e a d s  u u t  frum t h e m  i n t o  a l t e r e d  e n v e l c t p e s  i n  
p l a c e s .  I t  f m m s  a n h e c l r a l  t n  s u b h e d r a l  g r a i n s  a n d  
a g g r e g a t e s  up  to s e v e r a l  millimeters across,  I x c a s i c i n a l l y  
w i t h  m i n o r  b o r n i t e  i n c l u s i o n s  u p  to 6.05 mm across .  Small 
masses ctf e x t r e m e l y  f i n e - g r a i n e d  r u t i l e  ((3.02 mm l:w l e s s  
d iameter  :) are fisund a d j a c e n t  t o  t h e  c h a l c u p y r i t e ,  a n d  
d i s s e m i n a t e d  t h r o u g h  t h e  rm:I::. I n  ctne q u a r t z  v e i n ,  a f e w  
e u h e d r a l  1 mm c u b e  o f  p y r i t e  a r e  a l s s  f o u n d .  Note t h a t  
t h e r e  is n u  h e m a t i t e  or m a g n e t i t e  i n  t h i s  r o c k ,  as i n  t h e  
o t h e r  c o p p e r  m i n e r a l i z e d  s p e c i m e n s .  

rl Quartz ( m a i n l y  s e c m i d a r y : )  do% 

Sec o n  d ar y K: - f e 1 d sp a r 
!::I1 1 l:ar i t e 
Car b on  a t e < d (:I 1 om i .t e :) 
ChaI .~ :~ :~pyr i t e  1 0% 
E p i d I::I .t e 
R e 1  i c: t p 1 aq i i:ii: 1 as;e <. ~4 1 b .t :I .J L C. 

.. . 
.:; 1 

w i 2; 1.7 i 1-1 t e n  se r e p  I. a t :  emen t by q uar t z , t:: - 

T h e r e  are  a lso t:tt:casil:lrial t h i n  v e i n l e t s  u f  t o u r m a l i n e  

C h a l c o p y r i t e  is f o u n d  m a i n l y  i n  t h e  m a j m  q u a r t z  v e i n s  

. >  .. . . .  , 
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STATEMENT OF QUALIFICATIONS 

I ,  GREGORY F. SMITH, hereby cert i fy that: 

1. 

2. 

3. 

4. 

5. 

I am a geologist with AURUM GEOLOGICAL CONSULTANTS INC. of 
412 675 West Hastings Street, Vancouver, British Columbia 

I am a graduate of Saint Francis Xavier University, with a degree in 
geology (BSc., 1987) and have been involved in geology and mineral 
exploration for the last 4 years. 

I have no direct or indirect interest in the properties or securities of 
integrated Resources Ltd. 

I am a co-author of this report on the Gnat Pass property which is 
based on my personal involvement and supervision of exploration work 
carried out during the period September 10 to  October 10, 1989; and 
on referenced sources. 

I consent to  the use of this report in a company report or statement, 
provided that no portion is used out of context in such a manner as to  
convey a meaning differing materially from that set out in the whole. 

DATED a t  Vancouver, B.C., this 12"' day of 1990. 

I 
I AURUM GEOLOGICAL CONSULTANTS INC. 
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STATEMENT OF QUAL IF I CAT1 ONS 

I, THOMAS GARAGAN, hereby cert i fy that: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

I am a geologist with AURUM GEOLOGICAL CONSULTANTS INC. of 
412 675 West Hastings Street, Vancouver, British Columbia and I co- 
authored this report. 

I obtained a Bachelor of Science degree with Honours in Geology from 
the University of Ottawa, Ontario, in 1980. 

I am a professional member of the Association of Professional 
Engineers, Geologists and Geophysicists of Alberta (APEGGA). 

I am a Fellow of the Geological Association of Canada (F3819) and a 
member of the Mineralogical Association of Canada and the Yukon 
Profess i ona I Geosc i en t i sts Soc i e t y  . 
I have been engaged in mineral exploration and geological survey 
mapping on a ful l  and part t ime basis for 12 years, of which eight 
have been spent on mineral exploration programs in the Northern 
Cordi I lera. 

I have no interest in the claims or securities of Integrated Resources 
Ltd. 

I consent to  the use of this report in a company report or statement, 
provided that no portion is used out of context in  such a manner as 
t o  convey a meaning differing materially from that set out in the 
whole. 

DATED at  Calgary, Aka., this 17 Ik day of 

Thomas Garagan, B 

AURUM GEOLOGICAL CONSULTANTS INC. 










