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SUMMARY 

In the summer of 1997 Major General Resources completed a major geological and 
geophysical exploration project on the Olympic claims, the details of which are outlined 
in this report. 

The Olympic claims are located approximately 100 kilometres north of Dawson City, 
Yukon, in the Ogilvie Mountains. Property access is presently by helicopter but the 
potential for future road access is good. The Olympic property consists of the 197 
Olympic claims and 39 Europa claims located in the north draining Pyramid Creek valley 
0nN.T.S. Mapsheet 116B114. 

The property was previously staked in 1975 by Umex as the LALA claims. Since then 
various programs by Umex, Placer Dome and Cominco have been conducted on the: 
property including geology, geophysics, geochemistry and limited diamond drilling. 

The Olympic property covers a portion of the Coal Creek Inlier, an oval shaped erosional 
window of Middle to Late Proterozoic epicontinental sediments surrounded by Lower to 
Middle Paleozoic carbonates of the ~ a c ~ e n z i e  Platform. The Middle to  ate 
Proterozoic Wernecke Supergroup sediments are cut by the Helikian aged Northern 
Breccia Belt of the Ogilvie Mountains Breccias. The second largest body of brecckition 
and the highest concentration of igneous activity in the area occurs at the Olympic 
claims. These breccias are multi-phased and typically exhibit chlorite, hematite or 
carbonate matrices. The Olympic breccia body is about seven kilometres long, up to two 
kilometres wide and trends east-northeast. 

Copper mineralization is widespread and often has a positive spatial relationship to mafic 
intrusive bodies. Chalcopyrite mainly occurs as disseminations within the matrices of 
heterolithic, chlorite and hematite rich breccia bodies and as fracture fillings. Silicified 
dolomitic units were also seen to host chalcopyrite occurring as fracture fillings and 
contained within quartz (calcite) veinlets. Occurrences of chalcocite, malachite anti 
minor covellite have also been reported within the breccia bodies. 

Results of the magnetic survey suggest that a large buried intrusive body with narrc,w 
dykes underlies the central portion of the surveyed area. Mapping indicated that some of 
the weakly magnetic, mafic dykes on surface correspond well to linear magnetic highs. 

The IP chargeability highs occurring in the extreme north and south ends of the surrey 
area are considered to be caused by fine grained clastic sediments that outcrop in these 
areas. The chargeability highs occurring over the breccia bodies are likely due to 
concentrations of oxide and sulphide mineralization such as specularite, pyrite, 
chalcopyrite and/or chalcocite as observed in mineralized surface exposures. 

Future exploration should focus on drill testing the geochemical, geophysical and 
geological targets outlined in this report. 



INTRODUCTION 

In 1997 Major General Resources Ltd., completed a major geological and geophysical 
program on the Olympic Property in the Yukon. This report outlines the results of the 
geological mapping and geophysical surveys. Mr. Sean Butler was responsible for the 
geological mapping and geglogical interpretation. Mr. Larry Lebel of Orequest 
Consultants, was responsible for the interpretation of the geophysical data collecte'l and 
presented by Scott Geophysics Ltd. Mr. Lebel has only partially reviewed the geological 
data of this project as it relates to the geophysics. 

During the months of June and July 1997, 65.975 line kilometres of grid was rehabilitated 
and freshly cut. Subsequently 73.225 line kilometres of magnetic surveying was 
completed at a 25 metre spacing while 45.1 line kilometres of gradient I.P., 19.5 h e  
kilometres of pole-dipole (at n=1-8/a=50m) and 13.6 line kilometres of pole-dipolc: (at 
n=1-12/a=50m) was also conducted. Geological mapping at 15000 scale also covered 
approximately 15 square kilometres. 



LOCATION AND ACCESS 

The Olympic property lies on the northern fringe of the Ogilvie Mountains just soa:h of 
the broad east-west trending Taiga Valley. It is located approximately 100 ki1omet::es 
north of Dawson City and 43 lcms west of Chapman Lake'Airstrip on the Dempster 
Highway. The claims are situated on NTS Map 116Bl14, centered at 64' 54'N latitude 
and 139" 11'W longitude. (Figure 1) 

Fireweed Helicopters, based 100 kilometres south in Dawson City provided access to the 
property. The Chapman Lake airstrip, located 120 kilometres north of Dawson City, 
along the Dempster Highway, was utilized for mobilization and on-going air support and 
is approximately 45 kilometres to the east of the claim block. Due to the broad and 
gentle nature of the Taiga Valley, logistics for future road construction to the property are 
considered good. 

PHYSIOGRAPHY 

The claims cover two northeasterly trending valleys with adjacent rugged, mountainous 
terrain. The elevations range from 1,110 to 1,860 m above sea level. 

Vegetation consists of alpine meadows, stunted alder and bog vegetation 

The streams on the property drain northward and are part of the headwaters of the Ogilvie 
River which eventually drains into the Arctic Ocean. The major creek is Pyramid Creek, 
also known as Beehive Creek. The valley bottoms are largely overburden covered. 
Large talus covered slopes occur on the side hills of the mountains. There are also Large 
areas with limited rock outcrops. 

CLAWIS AND 0WNERSH:CP 

The following claims comprise the Olympic property (Figure 2): 

Claim Name Grant No. Recording Date Expiry Date 

OLYMPIC 1 
OLYMPIC 2 
OLYMPIC 3 
OLYMPIC 4 
OLYMPIC 5 
OLYMPIC 6 
OLYMPIC 7 
OLYMPIC 8 
OLYMPIC 9 
OLYMPIC 10 
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Claim Name Grant No. Recording Date Expiry Date 

OLYMPIC 1 1 
OLYMPIC 12 
OLYMPIC 13 
OLYMPIC 14 
OLYMPIC 15 
OLYMPIC 16 
OLYMPIC 17 
OLYMPIC 18 
OLYMPIC 19 
OLYMPIC 20 
OLYMPIC 2 1 
OLYMPIC 22 
OLYMPIC 23 
OLYMPIC 24 
OLYMPIC 25 
OLYMPIC 26 
OLYMPIC 27 
OLYMPIC 28 
OLYMPIC 29 
OLYMPIC 30 
OLYMPIC 3 1 
OLYMPIC 32 
OLYMPIC 33 
OLYMPIC 34 
OLYMPIC 35 
OLYMPIC 36 
OLYMPIC 37 
OLYMPIC 38 
OLYMPIC 39 
OLYMPIC 40 
OLYMPIC 4 1 
OLYMPIC 42 
OLYMPIC 43 
OLYMPIC 44 
OLYMPIC 45 
OLYMPIC 46 
OLYMPIC 47 
OLYMPIC 48 
OLYMPIC 49 
OLYMPIC 50 
OLYMPIC 5 1 
OLYMPIC 52 
OLYMPIC 53 
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Claim Name Grant No. Recording Date Expiry Date 

- 
OLYMPIC 54 
OLYMPIC 55 
OLYMPIC 56 
OLYMPIC 57 
OLYMPIC 58 
OLYMPIC 59 
OLYMPIC 60 
OLYMPIC 61 
OLYMPIC 62 
OLYMPIC 63 
OLYMPIC 64 
OLYMPIC 65 
OLYMPIC 66 
OLYMPIC 67 
OLYMPIC 68 
OLYMPIC 69 
OLYMPIC 70 
OLYMPIC 7 1 
OLYMPIC 72 
OLYMPIC 73 
OLYMPIC 74 
OLYMPIC 75 
OLYMPIC 76 
OLYMPIC 77 
OLYMPIC 78 
OLYMPIC 79 
OLYMPIC 80 
OLYMPIC 81 
OLYMPIC 82 
OLYMPIC 83 
OLYMPIC 84 
OLYMPIC 85 
OLYMPIC 86 
OLYMPIC 87 
OLYMPIC 88 
OLYMPIC 89 
OLYMPIC 90 
OLYMPIC 91 
OLYMPIC 92 
OLYMPIC 93 
OLYMPIC 94 
OLYMPIC 95 
OLYMPIC 96 
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Claim Name Grant No. Recording Date Expiry Da.te 

OLYMPIC 97 
OLYMPIC 98 
OLYMPIC 99 
OLYMPIC 100 
OLYMPIC 101 
OLYMPIC 102 
OLYMPIC 103 
OLYMPIC 104 
OLYMPIC 105 
OLYMPIC 106 
OLYMPIC 107 
OLYMPIC 108 
OLYMPIC 109 
OLYMPIC 11 0 
OLYMPIC 11 1 
OLYMPIC 112 
OLYMPIC 1 13 
OLYMPIC 1 14 
OLYMPIC 1 15 
OLYMPIC 1 16 
OLYMPIC 117 
OLYMPIC 1 18 
OLYMPIC 1 19 
OLYMPIC 120 
OLYMPIC 121 
OLYMPIC 122 
OLYMPIC 123 
OLYMPIC 124 
OLYMPIC 125 
OLYMPIC 126 
OLYMPIC 127 
OLYMPIC 128 
OLYMPIC 129 
OLYMPIC 130 
OLYMPIC 13 1 
OLYMPIC 132 
OLYMPIC 133 
OLYMPIC 134 
OLYMPIC 135 
OLYMPIC 136 
OLYMPIC 137 
OLYMPIC 138 
OLYMPIC 139 
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Claim Name Grant No. Recording Date Expiry Date 

OLYMPIC 140 
OLYMPIC 141 
OLYMPIC 142 
OLYMPIC 143 
OLYMPIC 144 
OLYMPIC 145 
OLYMPIC 146 
O L W I C  147 
OLYMPIC 148 
OLYMPIC 149 
OLYMPIC 150 
O L W I C  151 
OLYMPIC 152 
OLYMPIC 153 
OLYMPIC 154 
OLYMPIC 155 
OLYMPIC 156 
OLYMPIC 157 
OLYMPIC 158 
OLYMPIC 159 
OLYMPIC 160 
OLYMPIC 161 
OLYMPIC 162 
OLYMPIC 163 
OLYMPIC 164 
OLYMPIC 165 
OLYMPIC 166 
OLYMPIC 167 
OLYMPIC 168 
OLYMPIC 169 
OLYMPIC 170 
OLYMPIC 17 1 
OLYMPIC 172 
OLYMPIC 173 
OLYMPIC 174 
OLYMPIC 175 
OLYMPIC 176 
OLYMPIC 177 
OLYMPIC 178 
OLYMPIC 179 
OLYMPIC 180 
OLYMPIC 181 
OLYMPIC 182 
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Claim Name Grant No. Recording Date Expiry Drlte 

OLYMPIC 183 
OLYMPIC 184 
OLYMPIC 185 
OLYMPIC 186 
OLYMPIC 187 
OLYMPIC 188 
OLYMPIC 189 
OLYMPIC 190 
OLYMPIC 19 1 
OLYMPIC 192 
OLYMPIC 193 
OLYMPIC 194 
OLYMPIC 195 
OLYMPIC 196 
OLYMPIC 197 
EUROPA 1 
EUROPA 2 
EUROPA 3 
EUROPA 4 
EUROPA 5 
EUROPA 6 
EUROPA 7 
EUROPA 8 
EUROPA 9 
EUROPA 10 
EUROPA 11 
EUROPA 12 
EUROPA 13 
EUROPA 14 
EUROPA 15 
EUROPA 16 
EUROPA 17 
EUROPA 18 
EUROPA 19 
EUROPA 20 
EUROPA 2 1 
EUROPA 22 
EUROPA 23 
EUROPA 24 
EUROPA 25 
EUROPA 26 
EUROPA 27 



Claim Name Grant No. Recording Date Expiry Date 

EUROPA 28 
EUROPA 29 
EUROPA 30 
EUROPA 3 1 
EUROPA 32 
EUROPA 33 
EUROPA 34 
EUROPA 35 
EUROPA 36 
EUROPA 37 
EUROPA 3 8 
EUROPA 39 

The Olympic 188, 189, 196 and 197 claims, located in the northwest corner of the 
property, are subject to a 25% earn in option by Blackstone Resources Inc. The rest of 
the claims are 100% owned by Major General Resources Ltd. Expiry dates noted are 
before application of the work: credits for assessment outlined in this report. 

HISTORY 

The Olympic and Europa claims encompass and extend beyond the area previously 
staked as the LALA claims by UMEX. The LALA 1-60 claims were staked in 1975 to 
cover widespread copper mineralization occurring in Proterozoic sediments delineated 
during regional geochemical surveys. In that year, a short program of reconnaissance 
geological mapping and prospecting was completed over selected areas on the claims. 

In 1976, a grid was established which consisted of a 7 km baseline with 86 kms of 
crosslines. The exploration program included geological mapping (1: 12,000), 
prospecting, soil geochemical sampling (1,329 samples) and a limited LP. (14 kms) 
survey. 

In 1977, the exploration program consisted of diamond drilling (two AQ holes totalling 
187 m), a limited ground radiometric survey (22 kms) and assaying of selected samples 
for uranium. The average core recoveries for each hole was 56% and 75%. The drill 
core was analyzed for copper and uranium only. The property then lay dormant and 
eventually the claims were allowed to lapse. 

In 1992, Placer Dome staked 168 claims on behalf of Major General Resources Ltd. over 
the previously lapsed LALA claims. Placer Dome Ltd. completed prospecting, grid 
establishment, geological mapping (1:2,500) and geochemical rock, silt and soil 
sampling. Whole rock oxide and rare earth element sampling and a petrographic study 
were also completed. Placer Dome Ltd. allowed the option to lapse after their operations 
in the Yukon ceased. 



In 1996, Cominco optioned the property and established a new 300 m spaced grid, tmd 
conducted an induced polarization and ground magnetics survey. Regional geological 
mapping and contour soil geochemical sampling were also completed. Cominco did not 
exercise the option and the ground was returned to Major General. 

In September 1996,29 additional claims (OLYMPIC 169 to 197) were located by Major 
General. In June 1997, a krther 39 (Europa) claims were located to the south and east of 
the Pyramid Creek valley to cover the eastern margins of a large NE trending grabe:n 
structure that bisects the Olympic Project area. 

REGIONAL GEOLOGY 

The Olympic Property lies within the Coal Creek Inlier, a roughly oval shaped easterly 
trending erosional window which exposes Middle to Late Proterozoic epicontinentiil 
rocks which underlie Lower and Middle Paleozoic carbonate rocks of the Maclcenzie 
Platform. 

The Coal Creek Inlier contains three easterly trending ~ioterozoic successions which are, 
&om oldest to youngest: Wernecke Supergroup, Fifteenmile assemblage (informal) and 
Harper Group (informal). 

The Wernecke Supergroup has been subdivided into three groups (see Figure 3). The 
oldest is the Fairchild Lake Group which is disconformably overlain by the younger 
Quartet Group which, in turn is conformably overlain on a gradational contact by the 
Gillespie Lake Group. These groups are broadly described as follows: 

a) FairchildLake Group: 1.5 km thick, upward-shallowing sequence of dark grey to 
black meta-mudstone and quartzite with minor carbonate beds. Rare jaspillite beds. 
Includes grey, green-grey and purple dolomites and siltstones. 

b) Quartet Group: 3 km thick, upward-shallowing succession of dark grey to brown 
weathering sandstone, siltstone shale and mudstone with very minor silty dolostone. 

c) Gillespie Lake Group: 1 lun thick sequence of stromatolitic dolostone, argillites, 
oolitic dolostone and parallel-laminated to wavy-bedded dolostone. 

The base of the mid-Proterozoic succession is not exposed and the fold and thrust belt 
deformation suggests that the Wernecke Supergroup overlies an Early Proterozoic 
basement. Folding of the Wernecke Supergroup forms a northeast trending anticlir~e as 
defined on the map by Lane and Godwin (1992) immediately south of the property. 

The Fifteenmile assemblage unconformably overlies the Wernecke Supergroup and 
consists of two lithologically distinct successions: the lower Fifteenmile assemblage, 
composed primarily of clas6c rocks with minor dolostone; and the upper d if teen mile 
assemblage, consisting of shallow water platformal dolostone and siltstone. 
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REGIONAL GEOLOGY 



The Harper Group consists of clastic and volcanic rocks that disconformably overlay the 
upper Fifteenmile assemblage and rest unconformably on older units in the southern part 
of the inlier. 

The lower Cambrian age Slats Creek formation consists of tan-orange weathering silty 
dolostone with interbedded sandstone and siltstone. A large covering of lower Cambrian 
to lower Ordivician (CDb) massive light grey to white dolomitic limestone occurs dong 
the north side of the Coal Creek Inlier. These two units lie unconformably on the 
Gillespie Lake group. 

Two breccia complexes the Northern Breccia Belt and Southern Breccia Belt, (known 
collectively as the Ogilvie Mountain Breccias Lane, 1990) occur within the Coal Creek 
Inlier and are distributed along two distinct northeast trending axes that are about 40 and 
15 km long, respectively. The Northern Breccia Belt cuts the Wernecke Supergroup 
while the Southern Breccia Belt cuts the lower Fifteenmile assemblage. These breccias 
are mapped by Thompson et al(1992) as the Wernecke Breccias due to similaritie~ with 
other breccias occurring in the Wernecke Mountains to the east. Significant 
mineralization has been found in these breccias including copper, uranium and 
molybdenum. 

The morphology of these discordant breccia occurrences are complex, however, they are 
typically steep, pipe-like, sill-like or dike-like bodies that commonly occur along 
structures or contacts. The dyke or sill-like complexes range from a few metres to more 
than 1 km wide, while the pipe-like zones range from 100 m to over 3 km in diameter. 
The vast majority of breccia bodies appear to have formed along faults oriented east- 
northeast, along or parallel to the main regional structures. The two largest areas of 
breccia in the Coal Creek Inlier occur at the Olympic property and at the Donut, located 
25 kilometres west of the Olympic property (Lane, 1990). 

The majority of the breccia bodies are supported by varying intensities of chlorite ::o 
hematite to carbonate rich matrices while fragment compositions range from moncdithic 
to heterolithic 

A minimum age date of 1.2 to 1.5 Ga years (Helikian) is given to the breccia bodies that 
cut the lower portion of the sequence. A U-Pb date of 1.27 Ga on monazite from a 
breccia occurring in Wernecke Supergroup rocks to theeast in the Richardson Mountains 
has also been reported (Parrish and Bell, 1987). 

Mafic intrusive bodies, largely diabase and diorite, are distributed within the breccias and 
rocks of the Wernecke Supergroup, but not the Fifteenmile assemblage (Lane and 
Godwin, 1992). In reviewing the map by Lane (1990) the area near the Olympic property 
appears to have the largest concentration of intrusive sills and dykes of both breccia belts. 

Copper mineralization is wide-spread throughout a number of the regionally occurring 
breccia bodies. Chalcopyrite occurs chiefly as disseminations within the breccia matrices 



and as fracture fillings and contained in quartz-carbonate veinlets which cut both clasts 
and matrix. Chalcopyrite also often occurs proximal to and within mafic dykes as 
veinlets and fracture fillings. 

The wider. more extensive brecciation observed at Olvmvic is likelv due to dilation zones 
created at ;he site of intersecting regional ENE faults Ad local NI&, graben forming 
faults paralleling the Pyramid Creek valley during an extensional event. 

An in-house technical report completed for Major General Resources Ltd. by the firm of 
Etheridge Henley Williams suggests the following sequence for the development a!~d 
controls on brecciation at the Olympic property. 

deposition of Proterozoic sediments in an extensional basin. Normal faults anti 
strike-slip transfers develop in the deep basement. 

thrust fault and folding related to thrust development occurred following sediment 
deposition during a later compression event during the Mid-Late Proterozoic. 

the thrust faults, largely trending ENE near the Olympic property, provide the main 
sites on which the breccias occur. The breccias were probably formed during ,i weak 
N-S extensional event following the main thrusting. 

the mafic intrusives are steep and often parallel or subparallel the thrust faults but are 
seen to cross-cut these faults in several locations. This indicates the intrusive post 
date the thrusts but often took advantage of the structural weakness in and near the 
thrust faults. These dioritic bodies likely intruded during the same extensional event 
as the breccias. 

Locally, fragments of the intrusive are seen occurring as clasts within the breccias 
indicating that intrusion is therefore synchronous with breccia formation. The copper 
mineralizing event is also thought to have occurred during the same breccia forming 
event based on the disseminated nature of chalcopyrite seen within the breccia matrix. 

Suggestions have been made by various authors of the possibility that the Proterozoic 
rocks found in the Yukon and the Adelaide Province of Australia were once juxtaposed. 
The breccias in the Adelaide Province have a similar age, geometry and minor eler~ent 
signature to those that comprise the Wernecke Breccias. The Australian breccias host 
several mineral deposits including those that host the large Olympic Dam Cu-U-Au-Ag 
deposit. The proven and probable reserves at Olympic Dam are 569 mt at 2.0% Cu + 0.6 
kg/tU and 0.3 mt at 4.9 g/t ALI. The Olympic Dam deposit is considered a low 
temperature deposit on a spectrum of mid to Proterozoic iron-rich breccia deposits. 



PROPERTY GEOLOGY 

The 1997 mapping program (June 23 -July 24, 1997) wa8 conducted at a 15,000 scale 
and mainly focused on a central area containing coincident copper in soil anomalies, 
brecciation and increased faulting underlain by a large, regional airborne magnetic high. 
The mapping phase of the program was undertaken to delineate the extent of the breccias, 
styles of mineralization, structural controls and to explain any anomalous IP and 
magnetic responses. The survey area is limited to about 10-15% outcrop exposure with 
large covered areas of talus and creek sediments occumng on the lower sidehills and 
valley bottoms respectively. 

The Olympic property is underlain in part by a thick sequence of Proterozoic sedinents 
exposed in an inlier surrounded by Lower Paleozoic aged sediments. The Proteroi:oic 
sequence is cut by the 40 kilometre long, east-northeast trending Northern Breccia Belt 
which coincides with the steep to moderate, south dipping regional reverse Monsttr Fault 
(Lane and Godwjn, 1992). 

As the field mapping during the 1997 program was more focused on separating ant1 
describing the lithological units, less emphasis was placed on grouping the units into 
conventional age related order. 

The following is a description of the major rock units as mapped in the field and 
referenced on Figure 4. 

1. Maroon Siltstone: fine grained, maroon colour forms occasional bedding as 
well as massive units. Occasional trace magnetite. Often forms clasts in breccia. 
Possible hematitic alteration of dolomite or locally possible extrusive. 

2. White Limestone: fine grained, white coloured, white-grey weathering 
limestone. Locally vuggy. Calcite crystals common on fractures. Located in north of 
survey area. 

3. Mafic Intrusives: generally dark green, fine to medium grained, often irregularly 
shaued bodies. Chalcouvrite occurs on fractures in or near intrusives more frec~uentlv . - 
than distant outcrops. Chlorite is a common component although medium-fine 
grained diorites without chlorite occur. Generally weak to moderately magnetic. 

4. Pink Dolomite: massive fine grained pink dolomite, weathering pink, sandy 
possibly K-spar altered dolomite although likely hematite alteration is responsible for 
;he colour. spatially located near breccias. 

5. Dark Grey Siltstone: medium to dark grey siltstone, thinly bedded fine grained 
siltstone. Varies from grey to locally brown in colour. Located in the north end of 
the survey area. 



6. Grey Dolomite: fine grained, light grey dolomite, generally massive but locally 
laminated (thin). At base of orange weathering grey dolomite. Weathers light grey. 

7. Tan Orange Weathering Grey Dolomite: fine grained, light to medium grey 
dolomite with tan, orange to dark orange weathered surface with local red heme.tite 
stained sections. Occasional brecciation and fracturing. 

7 ( 4  Grey Weathering Dolomite: similar to above. 

8. Dark Grey Siftstone (Slat&: medium to dark grey fine grained bedded siltc.tones 
with weak to moderately well developed foliation. Locally it has a slate like foyliation 
although generally shale. Located on south end of property. 

9. H i ~ h l v  Foliated Grey Do-:similar to thin bedded grey dolomite except well 
developed foliation cross cuts bedding. Occasional jasperoidal interbeds. 

10. Thin Bedded Grey D o l o d e :  medium to light grey dolomite in thin composition 
bands parallel to foliation. Alternating silty and fine sandy layers form bands. 

11. Chlorite Breccia: dark green to black matrix with some carbonaceous compon~:nts of 
thin heterolithic clasts, 3mm to 2.5 m. Maroon and hematitic breccia, common with 
grey dolomite and thinly bedded siltstone clasts occurring. Chalcopyrite is most 
commonly found in this unit with specular hematite occurring occasionally. Clasts 
frequently angular and matrix supported. Pervasive chlorite alteration of clasts occurs 
but is often weak. Clasts of other breccias and mafic intrusives occur rarely. 

12. Hematitic Matrix Breccia: often heterolithic, angular to sub-angular clasts, 3 
mm to 3m clast size often in same outcrop and largely matrix supported. Highly 
variable clast types but often grey dolomite, thinly bedded siltstone and maroon 
siltstones. Large areas of monolithic maroon siltstone breccias occur. Occasional 
trace of magnetite and traces to abundant specular hematite in matrix. Matrix 
frequently contains dolomite or ankerite. Specular hematite also forms veinletr. 
within matrix. 

13. Carbonate Breccia: - commonly hematite matrix breccias clasts, generally 3 to 30m. 
Creamy white dolomitic matrix most common, minor pyrite and chalcopyrite occur in 
matrix. This is often a matrix supported breccia but is locally defined by a set of 
veins and veinlets cross cutting all the Proterozoic lithologies. 



The correlation of the lithological units described above on the Olympic Property with 
the regional geology by Thompson et a1 (1992) is as follows from oldest to younge!rt 
units: 

Thompson et a1 (1992) 
Middle Proterozoic 
Fairchild Group 

Quartet group 

Gillespie Lake Group 

Middle to Upper Proterozoic 
Wernecke Breccias 

Mafic Sills and Dykes 

Lower Cambrian 
Slats Creek Formation 

Lower Cambrian to Lower Ordivician 
CDb Formation 

Olympic 1997 

Maroon Siltstone 
Tan weathering grey siltstone: 
Highly foliated grey dolomite: 
Thin Bedded grey dolomite 

Dark grey siltstone (slatey) 

Pink dolomite 
Dark grey siltstone 
Brown shale 
Grey dolomite 

Silicified Dolomite 
Chloritic Breccia 
Hematitic Breccia 
Carbonate Breccia 

Mafic Intrusives 

Tan-Orange weathering grey 
dolomite 
Grey dolomite 

White Limestone 

The breccia bodies described above (Units 11, 12 and 13) form an irregularly shaped, 
east-west trending complex which measures approximately seven kilometres long by up 
to two kilometres wide across the property. The breccias are largely composed of 
heterolithic, sedimentary clasts and are matrix supported. Chlorite, hematite and 
carbonate (dolomite) are the most common breccia matrices although the matrices also 
contain a large proportion of highly milled, fine grained fragments of wall rock. These 
breccias can locally exhibit graded bedding which may represent a sedimentary fexture 
formed as a result of subsidence back into a caldera or similar structure at the time of 
formation. Folding of the bedding within breccia clasts was also observed which would 
result from brecciation occurring before complete consolidation of the host sediments had 
taken place. Locally no disruption of bedding within the sediments was observed where 



mafic dykes intrude the sedimentary pile indicating that sedimentation and intrusive 
activity were in part synchronous (Windh, 1997). In some locations rare fragment5 of 
mafic intrusive rock were observed within the more chlorite and carbonate rich breccia 
while obvious cross-cutting features of these dykes across the breccia bodies occu~s more 
often. This relationship also suggests that the breccias formed contemporaneously with 
the intrusive activity. 

A particular sequence of breccia formation is suggested as a result of the following field 
observations: 

1. An early tectonic event comprised of hematite rich, matrix supported breccias. 
2. A later chlorite rich, matrix supported breccia event as evidenced by fragmmts of 

hematite rich matrix breccia contained within the chloritic breccias. 
3. A high frequency of carbonate veins and veinlets crosscutting both the hen atite 

and chlorite rich breccias as well as spatial relationships such as fragments of 
hematite and chlorite breccia material found within the carbonate rich matrix 
supported breccia suggests that the latter phase represents the last major strge of 
brecciation. 

The breccias on the Olympic property form large, continuous units that locally cor.tain 
very large fragments of up to 10 metres and occasionally larger in size. There is little 
evidence on the property of the dyke or pod-like zones reported previously and these 
shapes would be more consistent with the long, narrow breccia occurrences mappe:d 
elsewhere along the Northern Belt by Lane (1990). Interpretation of the geology 
indicates that portions of the Olympic property have undergone extensive,very high 
energy, episodic breccia formation as revealed by the areal extent of the breccia complex, 
the polymictic nature of and variable clast sizes of the fragments and the differing 
compositions of the matrices. The fact that most of the breccias observed are mairtly 
matrix supported indicates that a very large volume of chlorite, hematite and carbmate 
was introduced during breccia formation. The high frequency of angular, largely 
unaltered fragments plus the composition of the matrices also points to a rapid and 
vigorous, rather low temperature event. This environment is analogous to parts of the 
unmineralized breccia complexes that exist at the Olympic Dam deposit in Australia and 
is considered a highly favourable host for copper, gold and uranium enriched 
mineralization. 

Mineralization observed on the Olympic property during the 1997 mapping progr- ~ . m  was 
mainly comprised of specularite, pyrite, chalcopyrite and magnetite. 

Copper mineralization, often in the form of chalcopyrite, was noted as being stron;:ly 
associated with the intensity of brecciation and alteration (i.e. matrix composition). 
Within the breccias chalcopyrite occurs within veins and veinlets crosscutting both 
matrix and clasts, as disseminations in the matrix, fracture fillings and as coarse clots 
associated within carbonate infillings. An increase in chalcopyrite was observed within 
chloritic rich breccias especially when proximal to mafic dykes. Chalcopyrite also occurs 
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as fracture fillings, veins and clots within the mafic dykes themselves and along silica 
filled fractures in zones of intense silicification. 

Pyrite was most commonly observed as very fine grained disseminations and fracture 
fillings within the more carbonaceous siltstones and foliated dolomites. Less often, 
disseminated, veined and fracture filled pyrite was noted within the breccia complex 
(most often associated with the carbonate breccia) and occasionally in the mafic intrusive 
bodies. 

Fine grained, disseminated magnetite occurs locally within maroon siltstones, the rnafic 
intrusives and hematite matrix breccias. 

Specular hematite was found often as very fine grained disseminations in dolomite and as 
coarser disseminations, clots, masses and veins within the hematite rich breccia bo~iies. 

Chalcocite, covellite, bornite and malachite have also been reported occurring as both 
replacements of pyrite and chalcopyrite and occurring within open space fillings. 

Besides the various altered matrices of the breccia complex another large area of highly 
pervasive, silica alteration wa.s encountered within the valley bottom north of the 
baseline. This zone is described as creamy white, "chert like" replacements of dolomite 
and lesser chlorite and hematite hreccias. Locally the silica altered zone also contains 
later stage silica filled fractures containing minor chalcopyrite. The silicified zone~:s) 
generally occur in the midst of the major breccia bodies located in this vicinity and are 
likely related to a higher level, late stage alteration event. A small chip sampling 
program within the silica altered zone was completed in order to delineate any possible 
gold enriched zones associated with the alteration. Results returned from the lab were 
insignificant and can be found in Appendix I. 

Regional metamorphism observed on the gridded portion of the claim block is gentxally 
low (lower greenchist or less) leaving the original sedimentary textures well preserved. 
Mapping by Windh of Etheridge Henley Williams Consultants recognized a late stbge, 
steeply dipping, east northeast trending regional foliation. This penetrative fabric is 
developed in the breccias and the intrusives as well as the surrounding older sedimmts. 
It appears to be limited to the Proterozoic aged rocks as it was not recognized in th': 
Paleozoic rocks above the unconformity. There is also a well developed, post-hrecciation 
faulting event that has offset parts of the breccia units. Mapping of the valley bottom, 
particularly in the area north of the baseline has uncovered a complicated and complexly 
faulted sequence of lithologies exhibiting strong north and northeast trends. 

Although no large offsets or major fault traces were evidenced in the field the 
combination of the structurally complicated area coincident with the possibility of I high 
level silica cap occurring within a regime of interpreted NE trending basement faults 
@theridge Henley Williams, 1997) is consistent with the idea that the Pyramid Creek 
valley represents the surface manifestation of a large scale graben structure. 



From June 18 to June 25 a six man crew of linecutters from Coureur des Bois Ltd. of 
Whitehorse, YT, rehabilitated existing grid lines on the grid established by Cominco in 
1996 and added new lines at a 150 metre line spacing. A total of 65.975 line kilometres 
of new grid was established and old lines rehabilitated. These lines were used for :.ocal 
control on the ground magnetics, induced polarization and geological surveys. Due to the 
generally low vegetation a very limited amount of brushing was required. 

This grid is established with a baseline azimuth of 085°/2650 and perpendicular gri4i lines 
at 355°/1750 every 150 metres. Wooden lathes with metal tags, every 25 metres, mark 
the stations on the lines. The lines were turned perpendicularly off the baseline using a 
sighting square. The lines were maintained on the correct direction using pickets f i r  
sighting to the next location utilizing two man crews. The distance between stations was 
measured with a straight chain and corrected for slope where necessary. 

GEOPHYSICS 

Scott Geophysics Ltd. of Vancouver, British Columbia were contracted to complet: a 
total field magnetics and induced polarization survey over the Olympic grid. Scott 
Geophysics had completed an 1P survey on intervening lines in 1996 for Cominco. This 
data has also been used during interpretation of the IP results included in this report. 

The magnetometer survey was performed at a reading interval of 25 metres (Figurcs 5 to 
7). All values were corrected for diurnal variations with reference to a fixed base station. 
Two Scintrex IGS-MP4 proton precession total field magnetometers were used for the 
magnetometer survey with one deployed as the field unit and the other as a fixed 
recording base station. A total of 73.225 line kilometres of magnetic surveying was 
completed between June 27 and July 6, 1997. 

The southern portion of the grid was surveyed with IP using a gradient array with r l  

receiving electrode separation of 50 metres and a line spacing of 150 metres. The current 
electrode separation was 5400 metres. These results are presented as chargeability and 
resistivity plans (Figures 8 and 9). A summary of the IP and magnetic geophysics 
interpretation of both the 1996 and 1997 data is presented on Figure 10 superimposed 
over the property geology. The gradient array was employed to test for any deep 
chargeable zones which may be related to the large magnetic body occurring in the valley 
bottom. Five lines in the southern end of the grid were then resurveyed over the gradient 
coverage area using pole dipole at a=50 and n=1-12 with the infinite electrode placed to 
the north of this array (Figure 11 and 12). The northern portion of the grid was su~veyed 
last with IP using a pole dipole array with a potential electrode spacing of 50 metrw 
(a=50), current pole to receiving dipole separations of 1 to 8 (n=1-8) and a line spacing of 
300 metres (Figures 13 and 14). This latter array had the infinite current electrode 
located to the south of the grid. This work was follow up to the surveys initially done for 
Cominco in 1996 by Scott Geophysics. The 1996 survey used pole-dipole with a==100m 
and n=1-6 on the intervening lines to the 1997 survey. This effectively gives 150 inetre 



line spacing coverage to the entire grid although resolution and depth varies frorn survey 
to survey. The 1997 survey data has a higher resolution than 1996 data. 

The instruments used to collect the IP data include a Scintrex IPR12 receiver and 1SQ4 
(10.0 kw) transmitter. Readings were taken in the time domain using a 2 second on/off 
current pulse (0.125Hz). The chargeability plotted on the accompanying pseudose~~ions 
and plan maps is for the interval 120 to 1020 milliseconds after shutoff. 

IP survey coverage performed at the Olympic Property consisted of 45.1 line kms of 
gradient array IP, 19.5 kms of pole dipole IP at a=50/n=l-8, and 13.6 kms of pole dipole 
IP at a=50/n=l-12. These sutveys were completed between the following dates: 

Gradient: June 2'7 -July 6, 1997 
Pole-Diplole (n=l-8): July 7 - July 16, 1997 
Pole-Dipole(n=l-12): July 16 - July 22, 1997 

MAGNETIC SURVEY (Figures 5 to 7) 

The results of the magnetic survey are presented in the accompanying plan maps. The 
results outline a number of narrow, variable strength highs superimposed on a broitd high. 
To the east of line 7100W, the number of the narrow highs increases substantially and the 
broad high on which they are superimposed elsewhere seems to disappear or is 
obliterated. Many of the narrow highs show consistent line to line correlation often across 
several lines. A typical example is indicated by the series of anomalies centered naar 
80000N on lines 8450W, 8600W and 8750W. Highs on lines 6950W and 6800W ;it about 
81300N also form a contiguous feature which appears to extend to lines 6650W and 
6500W by means of two subtle highs, both of which are wider due to an increase in depth 
to the source. 

The narrow magnetic highs appear to be caused by mafic dykes, a number of which have 
been mapped on the property. To the east, the dykes increase in density and possibly 
coalesce into a mass or dyke swarm. 

The broad magnetic high is open to the west of the survey area and disappears to the east 
as explained above. It appears to be single feature which has two distinct components. 
On lines 7lOOW to 7550W it is a 300 -600 nT anomaly with a halfwidth of 700 m., while 
on lines 7700W to 9200W it has an amplitude of 200 -300 nT and a halfwidth of over 
1000 m.. The difference is attributed to an abrupt change in depth and width of the: cause 
between lines 7550W and 7700W due to a fault which is also inferred on geological 
grounds (see Figure 10). 

The cause of the broad high and its interpreted depth, on selected lines, are shown on the 
magnetic profile plan (Figure 5). Note that on this map the depths (z) are not plotted to 
scale. The interpretations are based on a modified method of Gay (1963) and assume a 
wide, 'infinitely' long dyke with an 'infinite' depth extent. A wide dyke, as opposed to a 
narrow feature, is indicated by the flat peaks of the anomalies in profile and the 



secondary bulges on the profiles for lines 7400W and 7550W at 79600N and 7952:jN, 
respectively. However, the distinction is subtle and a thin much deeper source is also 
possible. The dip of the body is essentially vertical and for line 8300W a susceptibility 
contrast of 0.002 cgs is indicated which equates to roughly 1% magnetite by volume. 

INDUCED POLARIZATION SURVEY 

The results of the IP survey, the total chargeability in mvlv and apparent resistivity in 
ohm-m, are presented on the accompanying pseudosections and plan maps which also 
illustrate an interpretation of the chargeability data. For completeness, the interprei ation 
of the 1996 survey is also shown. The agreement between the 1996 and 1997 results is 
reasonable once the superior resolution of the latter survey is recognized. A summary of 
the interpretation is presented overlain on the geology in Figure 10. 

GRADIENT SURVEY (Figures 8 and 9) 

The main features of the results, as indicated by the plan maps of the gradient survey, 
include: a large area of chargeability greater than 20 mvlv generally associated with 
apparent resistivities greater than 1000 ohm-m in the south; a northeast trending corridor 
through the centre of the area with chargeabilities less than 10 mvlv and variable 
resistivity around 1000 ohm-m, and to the north, zones of variable chargeabilities up to 
30 mvlv associated with variable resistivities from 500 ohm-m to 2000 ohm-m. The 
southwest end of the low chargeability zone has an 800 m by 500 m area of negative 
chargeability with values as low as -30 mvlv. Negative chargeabilities can arise from 
certain resistivity distributions, noise and inductive coupling. Noise is eliminated 2.s the 
cause because the readings were repeatable. Inductive coupling (between the wires laid 
out for the survey) rarely afflicts a time domain IP survey and is usually only a problem 
with resistivities much lower than recorded in this area. The negatives, therefore, Ere 
probably due to geometric effects which occur at the edges of a polarizeable conductor. 
The area of negatives was not duplicated in the pole-dipole coverage repeated in the area. 
Regardless of the cause, the effect of the negatives is to negate the purpose of the 
gradient survey (to find deep seated anomalies) in this area and distort adjacent features. 
In this regard, the gradient survey did not outline any anomalies indicative of a distinct, 
deep polarizeable body. 

SOUTH SURVEY (Figures 11 and 12) 

This survey (at n=1-12) shows a strong IP anomaly with chargeability up to 85 mdv and 
associated low resistivities occurs at the south ends ofthe lines. The anomaly reflects a 
unit of siltstone containing fine grained, disseminated pyrite which may be locally 
graphitic (Unit 8). This feature is bordered on the immediate north by a band of 
moderate to low chargeability, the north edge of which trends east to northeast. Foliated 
to bedded dolomite is mapped in this region. 

In the area spanning the 80000N base line where hematitic breccia is exposed, a number 
of narrow, moderate to strong chargeability anomalies within wider zones of weak 



responses are present. The relevance of these features to the breccia and the varioulr types 
of mineralization (specularite, magnetite, pyrite and chalcopyrite?) in the area is 
unknown but the anomalies reflect shallow sources which should be accessible to surface 
evaluation procedures. Two deep chargeability zones, at interpreted depths of 100rn, are 
also present and are located on the northern flanks of the westemmost magnetic high. 
Within these zones the amount of polarizeable material must increase substantially. To 
the north the zones fade out or are obscured by a surface layer of low chargeability/high 
resistivity which appears to be caused by a unit of dolomite. 

NORTH SURVEY (Figures 13 and 14) 

To the north of 80000N, where the IF' survey utilized n = 1 - 8, widespread moderately 
anomalous chargeabilities in .the 20 to 40 mvlv range were recorded on all the line!; to the 
limits of the survey coverage, along with occasional zones of greater than 50 mvlv. These 
anomalies commonly overlie mapped siltstones mapped in the area. The apparent 
resistivities associated with anomalies average less than 1000 ohm-m but internal 
variations to over 2000 ohm-m and less that 500 ohm-m are also present. 

The range of responses exhibited by the siltstones, therefore, appears to overlap the 
signature of the breccia mineralization. One locally intense anomaly in this area on line 
6950W between 80650N and 80900N which spans both silicified breccia and a siltstone 
illustrates this point. 

In many places, layers of low chargeabilitylhigh resistivity overlie the anomalies. These 
features appear to caused by either pockets and layers of dolomite. Overburden is i~lso 
possible cause but the high resistivity response of these features is more consistent with 
dolomite. Based on 2-layer modelling (Elliot, 1967) one such layer, on line 7250Ur at 
81850N has an estimated thickness of 60 m. 

Of note is the apparent continuation of IF' responses from the n=1-12 survey to the n=1-8 
survey data along the northern flanks of the westem-most magnetic high which trends 
toward the east northeast correlating well with the mapped breccia complex and possible 
graben feature. 

CONCLUSIONS 

The 1997 exploration program conducted on the Olympic property has defined a very 
complicated and structurally complex area of brecciation that has obvious similarities to 
the breccias found at the Olympic Dam and/or Ernest Henry deposits in Australia. These 
include: 

1. similar ages, i.e. Proterozoic 
2. iron-rich; 
3. breccia hosted and structurally controlled; 
4. contain a Cu-Au-(U-Co) association; 



5. surface exposures of breccia are dominated by hematite with only trace amounts 
of magnetite as found at Olympic Dam but not at the higher temperature Erriest 
Henry deposit; 

6. a possible magmatic link between mineralization on the Olympic claims anc, a 
large interpreted intrusion at depth as evidenced at Ernest Henry. 

Geological mapping has identified that three major phases of brecciation (hematite, 
chlorite, carbonate) has occurred. Breccia formation was very high energy and rapid as 
evidenced by the heterolithic and poorly sorted nature of the fragments and the fact that 
the breccias are nearly all matrix supported. The compositions of the matrices (hematite 
chlorite, carbonate) also suggest a low temperature formational event. 

Copper mineralization was found in various locations throughout the breccia complex 
and seems to be more abundant in chlorite rich breccias. Increased chalcopyrite was also 
noted near mafic intrusives. Chalcopyrite occurs within veins, along fractures cutting 
both matrix and clast material and as disseminations within breccia matrices only. 

Rare fragments of diorite or mafic intrusions were found within parts of the breccia 
complex.8ykes of similar composition were also seen to crosscut the breccia. As 
disseminated chalcopyrite was also noted within the breccia matrices and within some of 
the intrusive rock, it is postulated that intrusion, mineralization and breccia formati~m 
were synchronous over the Olympic claim block. 

The magnetic survey completed during this program reveals two main bodies of higher 
magnetic susceptibility comprise the large government airborne anomaly. Modelling of 
this data suggests that the eastern most magnetic high is of a shallower source and may be 
comprised of relatively tight-spaced, coalescing dyke features. The western most 
magnetic high is modelled to be deeper, possibly consisting of wider spaced dykes that 
may be related to a larger, even deeper buried intrusive body. The fact that there appears 
to be a linear break between these two magnetic features and that the western high is 
modelled to be of deeper source suggests a graben feature may exist within the Pyr.imid 
Creek valley causing uplift of the magnetic feature eastward. 

The large areal extent of the combined magnetic features (2 kilometres by 1 kilometre) is 
significant in that it could represent an intrusive source (or magnetite rich halo aswciated 
with such a source) of such magnitude as to provide enough vilatiles and metal 
concentration to develop an "Olympic Dam" sized deposit. 

The gradient and pole-dipole array, induced polarization surveys were utilized to test for 
chargeable material at depth and to provide better resolution for any structurally 
controlled mineralization respectively. A large negative chargeability response resulting 
from possible geometric effects occurring at the edge of a polarizeable conductor negated 
much of the data returned from the gradient array survey. However, the large north 
northeast trending "negative" correlates quite well with the interpreted graben feature. 
Results from the pole-dipole array are considered favourable in that a weak to moderate 
chargeabilitylvariable resistivity anomaly was outlined along the north flank ofthe 



western mag high coincident with known occurrences of brecciation and copper 
mineralization. This anomaly is parallel to the interpreted northwest side of the graben 
feature and implies that higher concentrations of copper (gold-uranium-cobalt) may occur 
along or proximal to such a structurally prepared zone. 

Other moderate to strong chargeability responses associated with low resistivity were 
also delineated to the north and south of the maben structure and effectivelv maDDf:d out - A A 

large extensive areas underlain by black (carboniferous) shales, silstones and foliated and 
bedded silty dolostones containing varying amounts of very fine grained, disseminilted 
pyrite. 

A limited program of rock chip sampling was also carried out in an area of moderate to 
intense, yet erratic, silicification with no significant results. Although the results v. ere 
disappointingly low it is significant in that these areas of pervasive silicification may 
represent a barren silica cap occurring at the top of a buried Proterozoic breccia-ho$ted, 
Cu-Co-Au-Ag deposit. The fact that this area of silicification occurs in the 
topographically lower valley bottom alsolends support to the inferred graben structure. 

The results obtained from the geological and geophysical phases of exploration on the 
Olympic claims during 1997 are considered significant as they indicate that the potential 
for large concentrations of metal may be present in the central portion of the survey area. 
This area contains a large buried magnetic source that may be due to a magnetite rich 
intrusive or magnetite halo surrounding such a granitoid. Large areas of anomalous 
chargeability responses are also coincident with the northern flank of the magnetic high 
and occur parallel to the interpreted graben structure which is manifested as the Pyramid 
Creek valley. East-west, north-east and east-northeast trending structures are all sem to 
intersect within this same region which, from previous surveys, is known to contain a 
wide distribution of copper in soils associated with large portions of the mapped breccia 
complex. This area of intersecting structures beneath the Pyramid Creek valley may 
provide the best opportunity for maximum dilation and fluid flow during brecciaticn and 
mineralization. 

A helicopter supported diamond drilling program is warranted to test these structurally 
favourable zones associated with higher chargeability responses. Drill testing of the 
deeper western magnetic high is also recommended to test for more extensive, 
widespread copper mineralization associated with a possible, deep seated intrusive. 
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STATEMENT OF COSTS 
Geological Mapping and Geophysics Program 

Wages (Salary & Consulting Staff) 

From: June 24 - July 23,. 1997 
Number of Mandays: 145 
Rate per Manday: $221 
Total: 145 x $221 

Food 

From: June 24 -July 23, 1997 
Number of Mandays: 265 (includes contractors) 
Rate per Manday: $27.24 
Total: 256 x $27.24 

Accommodation 
(Includes camp rental, materials, heating fuel, propane, first aid rental and expediting) 

From June 24 - July 23, 1997 
Number of Mandays: 265 
Rate per Manday $20.25 
Total: 265 x $20.25 

Transportation 
(Includes truck rental, gas) 
From June 24 -July 23, 1997 
Number of Mandays: 265 
Rate per Manday: $7.66 
Total 265 x $7.66 

Supplies 
From June 24 -July 23, 1997 
Number of Mandays: 265 
Rate per Manday: $30.16 
Total 265 x $30.16 

Contractors 
Air: Fireweed Helicopters Bell 206 

Linecutting - Coureur des Bois Ltd. 
65.975 kilometres x 429.18hn 



Geophysics - Scott Geophysics 
Mag 73.225km x $90km 
IP 78.2 km x $675.493km 
Total 

Unit Costs 

Geophysics $1,202.52flrilometre 
Geological Mapping % 322.92lmanday 
Linecutting $ 465.69lkilometre 
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iii. I have practised my profession as a geologist in mineral exploration and minin;: since 
graduating. 
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v. The report "OLYMPIC PROPERTY 1997 REPORT GEOLOGY AND 
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OLYMPIC claims in the Yukon in 1997 and a review of the geological literature on 
the property and the region. 
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I, J.L. LeBel of 2684 Violet Street, North Vancouver, British Columbia, hereby certify 

I am a graduate of Quem's University (1971) and the University of Manitobs. 
(1973) a$ I hold a B.Sc. degree in Geological Engineering and a M.Sc. degree in 
Geophysics. 

I am a Professional Engineer registered with the Association of Professional 
Engineers and Geoscientists of British Columbia. I have been a member of th': 
Societfof Exploration Geophysicists for over 25 years. 

I have been employed in mining exploration on a full-time basis since 1972 arid I 
have been involved many exploration projects in Yukon. 
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this project. 
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Dated at Vancouver, British Columbia, this 6th $ay of December, 1997. 



APPENDIX I 
GEOCHEMICAL SAMPLING 



Chip Samples in Siliceous Altered Area 

I Fe ox 
624155 1 80,750 ( 7280 1 Creamy quartz veinlets in orange red 

Sample 

624151 
624152 
624153 
624154 

1 do1 
624156 1 80,800 1 7200 1 Red hematite and creamy quartz veinlets 

All samples are approximately 1. l m  long chips 

Descriation 

Silicified dol, some ankerite, tr CP 
Silicification on fractures in ankeritic do1 
Creamy quartz, minor siltstone maroon 
Silicified dark grey dol, veinlets of quartz with secondary 

Location 

624157 
624158 
624159 
624160 
624161 

N 
80,500 
80,200 
80,610 
80,690 

W 
7900 
7475 
7420 
7360 

80,800 
80,850 
80,860 
80,920 
80,970 

7140 
7080 
7050 
7010 
6980 

~ - 

do1 
Creamy white and light grey silica 
Creamy white and light grey silica 
Creamy white and light grey silica 
Creamy white and light grey silica 
Creamy white and light grey silica -4 



6 2 4 1 6 0  H 
624161 H 
STANDARD CT 
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S t a n d a r d  i s  STANDARD CT3/AU-R. 
I C P  - . 2 5 0  GRAM SAMPLE I S  DIGESTED WITH lOML HCLO4-HNO3-HCL-HF A 1  2 0 0  DEG. C TO FUMING AND I S  D ILUTED TO 10 ML WITH DILUTED AQUA REGIA .  T H I S  LEACH 
I S  PARTIAL  FOR MAGNETITE. CHROMITE,'BARITE, OXIDES OF AL, ZR B MN AN0 MASSIVE SULFIDE SAMPLES. AS, CR, 58, AU SUBJECT TO LOSS BY V O L A T I L I Z A T I O N  
DURING HCL04 FUMING. - SAMPLE TYPE: ROCK AU* - IGNITED, AQUA-REGIA/MIBK EXTRACT, GF/AA F I N I S H E O . ( l O  GM) 
s a m p l e s  b e g i n n i n q  'RE' e re  R e r u n s  a n d  'RRE' a r e  R e j e c t  R e r u n s .  

DATE RECEIVED: AUG 2 0  1997 DATE REPORT MAILED: .D.TOYE, C.LEONG, J.WANG; C E R T I F I E D  8.C. ASSAYERS 

A l l  r e s u l t s  a re  c o n s i d e r e d  t h e  c o n f i d e n t i a l  p r o p e r t y  of t h e  c l i e n t .  Acme assumes t h e  l i a b i l i t i e s  f o r  a c t u a l  c o s t  o f  t h e  a n a l y s i s  o n l y .  Da ta -  FA - 
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?~&TEoDS AM) SPECIFICATIONS FOR ANzLLYTIC.~~ PACKAGE 
GROUP 3.4 - AU BY WET EXTRACT~ON 

i Comments 

I Sample Preprs t ien  
I Soils and sediments are dried (60°C) and sieved to 
I 

-80 mesh (-177 microns), rucks and &dl cox arc 
I crushed and pulverized to -100 me& (-150 
1 microns). Plant samples are &ied (60°C; and 
, pulverized or ashed (550°C). Sediment in moss 
I mats is ncovaed by disgg&gation then sieved to 
j ; -80 mesh. A precise quantity of rhe f a  &mion 

(client may select from 10 g to 150 g smp le  ' wights) is weighed. In every analytical batch (34 
I samples) a duplicate split is added from a 

I randon~ly selected sample to monitor prcclsion. 
Reference materials ( in-how control standards) 

- 1 are also added to each batch to monitor accuracy. 

I 
I Salnple D i g m b n  and Extraction 

Aqua Regia is n 3:1:2 mixhue of ACS gade  :.one. 
1 HC1, conc. HNO, and dhnincralkd H,O. .4qw 

I Rezia is added to each sample and to the empty 
reagent blank tesr tube in each batch of sanrples. 

I Samplc solutions are hcatcd for I br in a b4h .g  
I hot water bath (95°C). After cooling, ME:K is 

addzd and rhe samples are shaken tn exaact Au 
I into the b1JBK phase. 
I ,  
I Sample Amlysis 

S . q l e  maacts are aspirarzd into a graphite 
1 Furr-ace AAS (Vzuian model Spctr.4A 10Plu) for 
I ~6eddzrzrminsrion of Au. 
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III  

i METHODS ANU SPECIFICATIOSS FOR ANALYTICAL P.ACKAGE 
GROUP 1E - 35 ELEMEXT ICP BY 4 Acrns 

.A 
.4nalytical Process I Comments 

I Sample Preparation 

( Soils and sediments ax dried (GOT) a d  siewil to -80 
mesh (-177 microns), rocks and drill core are a s h e d  
and pulvek?sd to -100 mesh (-150 microns). Moss-mat 

1, samples are dried (GOT); pounded then .iieved to 
: recover -80 mesh sediment or samples can bz ashed 

id I..,M and Sieve 
I 

IjSO°C) on the c~iznt~s~requesr Sample split? (0.25 g) 
rarrplcr to .YO &A 1, are placed in Teflon beakes. Duplicate splirs of 

. . I crushed (rejects) and pulvRited (pulp) fractions are 
included with every 34 rock sanxplzs to detk.e sanxple 

I homogeneity (reject split) and amlyrical prwirion @ulp 
.- 1' I split). Duplicate pulp splits arc inctudcd in aich batch 

of 34 soil or sediment samples. A blank and s t a ~ ~ & ~ d  

d 
I STD C ace included in each batch of sanples ro 
I monitor accuracy. 

HCIC!, CX:~! mi.lrl;;r ro I 
-d 

Sample Digestion 
I The CAcid solutioc jlS:IO:2:6 deminelalized H20, 

ACS grade W, ACS grade HCIO, and ACS grade 
HYO,) is added to each sample then hearad ti) %mhg I on a hor plare and taken to dryness. *. r'xidue is 

I dissolvcd in dilutcd (15%) aqua regla (3: 1:2 A 1 3  gradc. 
re;~geor blank a d d 4  :o 

1 HCI, W O ,  and demineralized H,O) heated in a hiliDg 
d water (XWC) bath for 30 minutes. 

r- ICP dau ulx&1 I 1 Data Evaluation 
1 Raw and f d  data from rhz ICP-ES undergoes a lhal 
1 verification by a British Columbia C e d e d  .4ssa).er who 

then signs the Analytical Repon before it is reteasxi to 
the client. Chief Assaver is Clarence Leone. o d w  

I terrified assayers are &an Toye snd ~ a c k ~ - w a n ~ .  
1 

S e r v l ~  Mc mining U u;Ploration indur?iies woddmmde for over 25 years 
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