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1. ' SUMMARY

The report describes the findings of a 227-hole, reconnaissance-scale, reverse
circulation overburden drilling/heavy mineral geochemical sampling program that
was conducted by Corporation Falconbridge Copper in La Ribourde, Saussure and
Dolomieu Townships west of Chapais, Quebec. The drilling was perfomed with the
objective of identifying properties suitable for acquisition in an area of open lands
having swarms of Input conductors. A syngenetic Cu-Zn-Ag-Au deposit had
previously been outlined in the area by Umex but the main target of the

Falconbridge program was epigenetic gold mineralization.

The area is underlain by Archean rocks of the Matagami - Chibougamau
greenstone beit. Intermediate to mafic volcanics and comagmatic gabbro sills
correlating with the Gilman and Blondeau Formations predominate in the east.
They are separated by the Lamarck Fault Zone from a calc-alkalic pile of Scorpio
Formation (?) intermediate to felsic volcanics, tuffs and sediments in the west.
Conductive strata are rare, indicating that the Input Survey is unreliable.
Metamorphic grade is greenschist facies increasing to amphibolite facies near

granitoid intrusives of Lapparent Massif on the south margin of the area.

The only significant bedrock base metal anomaly is 3,600 ppm Zn, 240 ppm
Cu and 2.1 ppm Ag in Hole 14. This anomaly occurs in siltstone on the east flank
of the intermediate to felsic volcanic pile, indicating a significant potential there
ior syngenetic base metal massive sulphide mineralization. Elevated gold values
ranging from 10 to 90 ppb and locally accompanied by Cu, Zn, and As were
obtained from highly sheared, veined and carbonatized rocks in Holes 35, 36, 37 and
57 in the thickest part of the pile where it is cut by the west branch of the

Lamarck Fault. The mineralization here is probably epigenetic.

Overburden depth in the area averages 11.6 metres and drill operating costs
averaged $69.72/metre ($21.00/foot). Quaternary strata from two successive
glaciations of lliinoian and Wisconsinan age and from the Sangamonian interglacial

period were intersected. Both glaciers moved in a southwesterly direction, scoured
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the !océi bedrock extensively and deposited tills that are suitable for heavy mineral
geochemical sampling. Lower Till from the Illinoian period is preserved only in
protected bedrock valleys. Chibougamau Till from the Wisconsinan period tends to
be abnormally thin and sandy because the area lay in the shallows of Lake Ojibway
I during ice transgression and Lake Ojibway II during ice regression. During the
lowering of Lake Ojibway II, all till was removed from a scour channel along an
early course of the Chibougamau River and the channel was refilled with fluvial

sand and gravel.

Numerous heavy mineral gold anomalies were encountered but all are nugget
anomalies produced by free gold grains that form part of the normal till
background. A weak Cu-Zn-Ag till anomaly in Holes 08/09/15 extends the Hole 14
bedrock anomaly and enhances the potential for syngenetic base metal massive
sulphide mineralization in the sediments on the east flank of the intermediate to
felsic volcanic pile east of the Umex property. A stronger Cu-Zn anomaly in Hole
36 corroborates the bedrock gcld-base metal anomaly from the same hole and
enhances the potential for epigenetic mineralization in the sheared core of the

pile.
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2.0 . INTRODUCTION
2.1 Project Background

From November 07, 1985 to January 20th, 1986 Corporation Falconbridge
Copper conducted a program of reverse circulation overburden drilling/heavy
mineral geochemical sampling in the Chapais-Desmaraisville area of northern
Quebec (Figs. 1 and 2). The area is underlain by a variety of Abitibi belt Archean
metavolcanic, metasedimentary and intrusive rocks (Fig. 3). The primary emphasis
of the program was to establish the gold potential of the region although a sub-
economic base metal massive sulphide deposit had been found in the same
stratigraphy by Umex in 1969.

Bedrock in the area is obscured by varying thicknesses of Quatemary
overburden and as a result geologic interpretations of the region are inferred from
widely spaced outcrops. An airborne INPUT and magnetic survey commissioned by
the Quebec Department of Energy and Resources in 1979 and regional mapping
studies in 1980-8! (Charbonneau, et al) indicates the area is underlain by generally
east-west trending metavolcanic and metasedimentary rock units intruded by large

plutons (Fig. 3).

Swarms of four to six channel electomagnetic anomalies were delineated
throughout the area of interest by the INPUT survey, and Falconbridge Copper
decided to use the reverse circulation overburden drilling/heavy mineral
geochemical sampling method to isolate mineralized conductors. Overburden
Drilling Management Limited (ODM), a Nepean, Ontario company was retained by
Falconbridge Copper to manage the program.

ODM collected samples from Quaternary till, sand and gravel sections and
from a 1.5 metre bedrock section, where possible, at two hundred and twenty-seven
reverse circulation drill hole sites. Heavy mineral concentrates were prepared
from the Quaternary samples and a gold particle count was made. The
concentrates and bedrock samples were analyzed for copper, zinc, silver, arsenic
and gold. The Quaternary and Archean stratigraphy were deciphered, and the
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heavy mineral and bedrock geochemistry were interpreted in relation to this

stratigraphy.

2.2 Location and Access

The Chapais West project area is located in La Ribourde, Saussure and west-
central Dolomieu Townships in the Chibougamau mining area of northern Quebec.
The area is forty-three kilometres long, five kilometres wide in the east and
central regions and ten kilometres wide in the west covering approximately 65,500
acres or one hundred and two square miles. It surrounds the Umex property and
consists mostly of unstaked Crown land. The center of the area is 630 road
kilometres north of Ottawa. The nearest settlements are the town of Chapais 50
km to the east and the village of Desmaraisville 65 kilometres to the southwest.
Highway 113 connecting Chapais-Chibougamau to southern Quebec passes through
the project area. Numerous logging roads allow reasonably good access into the
area but it was necessary to clear bush trails to most of the overburden drill hole

sites.

2.3 Physiography and Vegetation

The Chapais West project area lies within the eastern portion of the
physiographic region known as the Abitibi Uplands, the southern boundary of which
approximates the Hudson Bay/St. Lawrence River drainage divide (Bostock, 1967).

Overburden thickness varies across the area but it is relatively thin compared
to other regions in the Abitibi greenstone belt. Bedrock topgoraphy and structure
are the main factors controlling surface topography. The north-central to
southwest portion of the area is traversed by the south-flowing Chibougamau River
which is the surficial expression of the Lamarck fault. The westward flowing
Obatogamau River is a major tributary to the Chibougamau River and provides

drainage along the southern boundary in the central and eastern regions. The area
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north of the Obatogamau River and west of the Chibougamau River is gently
rolling with relief varying from a high of 350m to a low of 320m ASL near the
Chibougamau River,

Moderate to good drainage throughout most of the project area has allowed
the extensive development of boreal forest consisting of a dense cover of black
spruce that reaches a maximum diameter of 30 cm and is suitable for lumber and
pulpwood. Clear-cut harvesting has removed large tracts of forest in the
southwest and central regions of the project area. The only large area of swamp is
near the Saussure-Dolomieu Township boundary just north of the Obatogamau
River. It consists of stunted black spruce and spongy moss separated by smali open
grassy areas. This is the only area inacessible in summer due to insufficient root

mat to support heavy drilling equipment.

2.4 Previous Work

A contributing factor in Corporation Falconbridge Copper's decision to
evaluate the Chapais West project area was the paucity of previous mineral
exploration. The earliest known work is a 1968 airborne electromagnetic survey
flown by Umex. In 1969 a promising target area, 52 kilometres west of Chapais in
La Ribourde township, was staked, a grid was cut and vertical field magnetic and
vertical loop EM surveys were performed. Subsequent diamond drilling by Umex
led to the discovery of a sub-economic copper, zinc, silver massive sulphide deposit
with significant associated gold. Additional diamond drilling was conducted by
Soquem in 1973-74 under an option agreement but reserves could not be expanded
(Riverin 1981).

An airborne INPUT and magnetic susceptibility survey, commissioned by the
Quebec Department of Natural Resources. in 1979, outlined hundreds of
electromagnetic anomalies in La Ribourde, Saussure and Dolomieu townships.
Several small claim blocks in the eastern and west-central portions of the project
area (Plan 1, in pocket) were probably staked based on this information. In order to
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efficiently evaluate the swarms of airborne conductors Falconbridge decided to
employ the reverse circulation overburden drilling/heavy mineral geochemical

sampling method.

3. DRILLING AND SAMPLING
3.1 The Principles of Overburden Exploration in Glaciated Terrain

During the Pleistocene epoch of the Quaternary period, the crowns of all ore
bodies that subcropped beneath the continental ice sheets of North America were
eroded and dispersed down-ice in the glacial debris. The dispersion mechanisms
were systematic (Averill, 1978) and the resuiting ore "“trains" in the overburden are
generally long, thin and narrow and most importantly are several hundred times
larger than the parent ore bodies. These large trains can be used very effectively

to locate the remaining roots of the ore bodies.

Because the dispersion trains originated at the base of the ice, they are
either partly or entirely buried by younger, nonanomalous glacial debris. Most
trains are confined to the bottom layer of debris deposited during glacial recession-
-the basal till. In fact, the sampling of glacial overburden for exploration purposes
is commonly referred to as "basal till sampling”. It is important to note, however,
that in areas affected by multiple glaciations the bottom layer of debris in the
overburden section may be only the lowermost of several stacked basal tills, and
that a dispersion train may occur at any level within any one of the basal till
horizons. Consequently, the term "basal till sampling" is not synonymous with the
collection of samples from the base of the overburden section. Moreover, the term
is not strictly correct because significant glacial dispersion trains can occur in
formations other than basal till.

From the foregoing statements, it can be seen that glacial dispersion and
glacial stratigraphy are interdependent. Conseguently, the effectiveness of
overburden sampling as an exploration method is related to the ability of the
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sampling equipment to deliver stratigraphic information from the unconsolidated
glacial deposits. In areas of deep overburden such as Casa-Berardi, drills must be
used. Most drills have been designed to sample bedrock and are unsuitable for
overburden exploration, but in the last fifteen years rotasonic coring rigs and
reverse circulation rotary rigs have been developed to sample the overburden as
well as the bedrock. Both drills provide accurate stratigraphic information
throughout the hole and also deliver large samples that compensate for the natural
inhomogeneity of glacial debris.

The reverse circulation rotary system was selected for the Chapais West
program. This system employs dual-tube rods and a tricone bit with the outer rod
tube acting as a casing to contain the drill water for recirculation and to prevent
contamination of samples by material caving from overlying sections. Air and
water are injected at high pressure through the annulus between the outer and
inner rods to deliver a continuous sample of the entire overburden section through
the small inner rod. The sample is disturbed but returns to surface instantly, and
the precise positions of stratigraphic contacts can be identified. Full sample
recovery is possible in all formations regardless of porosity or consistency,
although sample loss due to blow-out commonly occurs in the first 1 to 3 meters of
the hole until a sediment seal 1s made around the outer rod.

Reverse circulation holes are normally extended 1.5 meters into bedrock.
Cuttings of maximum 1 cm size are obtained. The bedrock samples are used to
determine overburden provenance (and, hence, the precise directions of glacial
transport), and the interrelated bedrock and overburden data provide exceptionally

comprehensive exploration coverage.

Most of the glacial overburden in Canada is fresh, and metals in the
overburden occur in primary, mechanically dispersed minerals rather than in
secondary chemical concentrations. While ore mineral dispersion trains are very
large, they are aiso weak due to dilution by glacial transport and are difficult to
identify from a normal "soil" analysis of the fine fraction of the samples.

Consequently, heavy mineral concentrates are prepared to amplify the primary
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anomalies, and analysis of the fines is normally reserved for areas where
significant post-glacial oxidation is evident. The heavy mineral concentrates are
very sensitive, and special care must be taken to avoid the introduction of
contaminants into the samples. On gold exploration programs, it is advantageous
to separate and examine any free gold particles because most gold anomalies in
heavy mineral concentrates are caused by background nugget grains that are of no

interest.

3.2 Drill Hole Pattern

Overburden holes are ideally drilled along profiles oriented parallel to the
strike of the mineralization and perpendicular to the direction of Quaternary ice
advance. The hole spacing along the profile is determined primarily by the
expected cross-ice subcropping strike length of the target mineralization. Profile
separation is determined by the length of the dispersion train that can be expected
for the type of mineralization sought, and is generally greater than hole separation.

ODM has participated in Abitibi belt reverse circulation and rotasonic drilling
programs totalling more than 5,000 holes, including over one thousand holes from
the Casa-Berardi region west of Chapais. From this work, it was known that two
tills with similar azimuths of ice transport would be present in the Chapais West

project area:

1.  Lower Till - 225 to 240 degrees
2. Chibougamau Till - 210 to 220 degrees

The Lower and Chibougamau Till both contact bedrock sufficiently to be
useful sampling media. Both flow directions intersect most of the Chapais West
bedrock stratigraphy at a high angle because the general stratigraphic trend is
east-west. Therefore the drill profiles were laid out in an east-west direction
parallel to the bedrock stratigraphy (Plan 1).
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Til—l dispersion trains are often called fans but are actually ribbon-shaped.
Therefore the hole spacing along a drill profile should be similar to the expected
cross-ice subcropping length of the target mineralization. For the Chapais West
program, it was assumed that mineralization of interest would have an ore-grade
subcrop at least 100 m long and would be stratigraphically and structurally
controlled. Such deposits typically have 100-200 m sub-ore extensions along strike
in either direction, and this weak mineralization can be detected with the sensitive
heavy mineral method, giving the target a total strike length of 300-400 m. Thus a
400 m hole separation was used. An orientation geochemical survey south of the
Umex Cu-Zn-Ag deposit used a closer hole spacing of 200 metres to more

accurately delineate any glacial dispersion.

ODM has identified and traced to source a total of nine gold dispersion trains
(Table 1). The train length for deposits oriented perpendicular to the ice flow
direction ranges from 300 to 1000 m. Therefore a drill profile separation of 300 m
would be needed to ensure detection of all subcropping gold mineralization. Base
metal massive sulphide dispersion trains are generally more than 1,000 m long.
Budget and accessibility considerations on the Chapais West program resulted in a
1000-1500 m profile separation, but the profiles were positioned 100-200 m down-
ice from promising airborne conductors and magnetic anomalies. This positioning‘
is well within the 300 m gold dispersion train minimum length and also allows for
the fact that many conductors occur in protected bedrock valleys that are lined
with Lower Till remnants, making the conductors blind to the Chibougamau
glaciation. To detect mineralization in buried valleys of this type, holes must be
drilled to intersect Lower Till on the valley floor. Shallower holes drilled down-ice
from the valleys where the Chibougamau Till extends to bedrock will give
misleading negative results.
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TRAIN LENGTHL (m)

PROVINCE GOLD DEPOQSIT TRACED EST. TOTAL
Saskatchewan Lake "X"2 300 300
Saskatchewan Star Lake 300 800
Saskatchewan Lake "Y" 500 1000
Saskatchewan Waddy Lake? 600 2000
Ontario McCool 300 400
Quebec Cooke Mine3 800 1000
Quebec Golden Pond West 300 4004
Quebec Golden Pond 400 5004
Quebec Golden Pond East 100 1000
1 - Based on minimum 10 gold grains of similar size and
shape per 8 kg sample for free gold trains and on
coincident high gold and base metal assays for
invisible gold trains
2 - Deposit oriented parallel to glacial ice advance
3 - Invisible gold deposit
4 - Train foreshortened by erosion in last ice advance

Table 1 - Heavy Mineral Gold Dispersion Trains

identified by Overburden Drilling
Management Limited Laboratory
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3.3 Drilling Equipment

During the course of the Chapais West program two reverse circulation
rotary rigs were contracted from Heath and Sherwood Limited of Kirkland Lake,
Ontario. Both the main Model 160 Nodwell mounted rig and the second Timberjack
mounted rig employed Acker MP drill heads with 3 m feed cylinders. All ancillary
equipment including the air compressor, water pump and logging and sampling
facilities was unitized and enclosed on the Nodwell and Timberjack carriers for all-
weather operation. The Timberjack-mounted drill was used along some sections of
Highway 113 where shallow ditches permitted access off the road, along existing
timber access roads and along some bush trails where good drainage provided
sufficient ground support. The lack of the Nodwell's all-terrain mobility was offset
by the shortened travel time between drill holes.

The Nodwell employed a larger air compressor (300 c.f.m. at 160 p.s.i. versus
185 c.f.m. at 100 p.s.i.). Both rigs employed water pumps having a capacity of 20
g.p.m. at 600 p.s.i. although water flow was normally maintained at 3-5 g.p.m.
Both were equipped with 110 volt generators and Cool White fluorescent fixtures
that simulate natural sunlight for accurate sample logging. All equipment except
the air compressors and the carriers was operated hydrostatically by a transfer

case on the carrier engines.

The holes were logged in metres and each drill carried twenty 2.5 metre drill
rods.

The Nodwell rig was supported by a smaller Nodwell (Model GT-1000) and the
Timberjack rig by a second Timberjack. Both support vehicles were equipped with
300 gallon exhaust-heated water tanks.

Road clearing was done well in advance of drilling and was supervised by
Falconbridge Copper. Roads were tramped to one dozer width (3 meters), leaving
the fallen trees and root mat for rig support. Where possible, roads were routed
through sparsely treed muskeg, leaving the boreal forest undisturbed for future

harvesting. Swamp areas with no supporting root mat were avoided.
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3.4 Drill Performance

Drilling on the Chapais West project started on November 07, 1985 with the
Nodwell drill. The Timberjack started on November 23rd. Drilling was completed
by January 20, 1986 for a total of 87 drill days. The drills usually operated on one
10-hour shift per day but the shift was lengthened or shortened at the discretion of
the field geologist. Major delays included loss of the steering brakes and
differential in both the large and small Nodwells, a broken drive shaft in the large
Nodwell, seized fuel injectors on the Timberjack drill and the loss of the water
tank off the support Timberjack. Minor delays incliuded ruptured hydraulic hoses,
clogged fuel filters, frozen fuel lines and a seized hydraulic pump.

Two hundred and twenty-seven reverse circulation holes were drilled for a
total of 2760.% metres of overburden and 335 metres of bedrock. Two hundred and
twenty-five of these holes reached bedrock after intersecting an average of 11.6
metres of overburden. Production averaged 31.7 metres per day. Chargeable
(productive) drill hours amounted to 574 and mechanical downtime to 77 hours or
12 percent (Table 2). Penetration during operating hours averaged 5.4 metres per

hour. Drilling costs exclusive of road clearing averaged $69.72/metre
(521.00/foot).
3.5 Logging and Sampling

ODM logged and sampled the Chapais West drill holes (Appendix A) and
provided all necessary logging and sampling equipment. The ODM field crew
comprised a logger and sampler for each rig. Field personnel involved were
geologists T. Burns, M. Edwards and D. Holmes, and geotechnicians S. Hutchings,
D. Routliffe and K. Strank.

Samples were collected in two 20 litre buckets coupled with a plastic tube.
This procedure ensures a quiet settling environment thus reducing the loss of fines

encountered if only one bucket is used and allowed to overflow. Most of the clay is
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Table 2 - Drilling Statistics
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Meters Drilled Hole Samples Collected
Hole Site Number Depth
Number Overburden| Bedrock (metres)| Overburder  Bedrock |
Cw-85-191 175 11.5 1.3 12.8 3 1
192 | 25m N of 176 21.0 1.5 22.5 7 1
193 177 8.6 1.4 10.0 3 1
194 178 8.0 1.3 9.3 2 1
195 147 15.0 1.5 16.5 7 1
196 148 3.8 1.7 5.5 1 1
197 149 21.6 1.5 23.1 11 1
198 150 27.0 1.3 28.3 14 1
199 151 33.6 1.4 35.0 20 1
200 146 1.1 1.5 20.6 10 1
201 152 33.6 1.4 35.0 17 1
202 153 15.8 1.5 17.3 7 i
203 154 4.9 1.6 6.5 1 1
204 155 3.7 1.5 5.2 1 1
205 156 5.5 1.5 7.0 2 1
206 157 12.1 1.4 13.5 5 1
207 158 17.0 1.5 18.5 9 1
208 |{50m W of 159 14.3 1.5 15.8 7 1
209 160 20.3 1.5 21.8 9 1
210 161 17.6 1.7 19.3 7 1
211 162 9.5 1.5 11.0 1 1
212 168 1.9 1.6 3.5 1 1
213 167 13.5 1.5 15.0 6 1
214 220 13.2 1.5 14.7 5 1
215 219 12.3 - 1.6 13.9 4 1
216 218 6.2 1.8 8.0 2 1
217 217 8.9 1.6 - 10.5 4 1
218 213 6.8 1.7 8.5 3 1
219 214 4.7 1.3 6.0 1 1
220 215 7.2 1.3 8.5 2 1
221 216 7.0 1.5 8.5 3 1
222 226 . 2.3 1.7 4.0 1 l
223 225 9.9 1.6 11.5 2 1
224 224 2.0 1.5 3.5 l 1
225 223 9.1 1.4 10.5 1 1
226 222 8.8 1.5 10.3 3 1
227 221 22.0 1.5 23.5 11 1
TOTALS 2760.4 335.0 3095.4 1106 225

Table 2: Drilling Statistics
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still lost but a recent research study made by ODM (Dimock, 1985) showed that
sand loss is insignificant and silt loss is reduced to 40 percent compared to 72
percent with the one-bucket system. Interestingly, fine gold is lost in direct
proportion to fine quartz and feldspar because the flake shape rather than high
density of fine gold is the primary factor controlling the rate of settling.

ODM employed a 10-mesh (1700 micron) screen over the first bucket to
separate and discard the majority of rock cuttings and thereby increase the
proportion of matrix material needed to identify and trace dispersion trains. The
+10 mesh rock cuttings were constantly monitored to discern any variations which
could give clues to overburden stratigraphy, or for any clasts indicative of an
environment suitable for gold or base metal mineralization. Approximately 20
percent of the cuttings were kept for future reference. The degree of sorting of

the -10 mesh matrix was monitored to differentiate till from sand and gravel.

The Lower and Chibougamau Tills were sampled continuously wsing an
average sample interval of 1.5 meters. Fluvial and glaciofluvial sand and grave!
were sampled over longer 3 to 5 meter intervals because they are far-travellied and
thus generally ineffective for mineral tracing. Glaciolacustrine clay, silt and sand
were not sampled because they are of no exploration vah)e.

One thousand one hundred and six overburden samples and two hundred and
twenty-five bedrock samples were collected (Table 2). The overburden samples
were reduced to 7-9 kilograms with an aluminum scoop, packed in heavy plastic
bags and shipped in 20-litre metal pails to the ODM processing laboratory in
Nepean.

3.6 Sample Processing
Heavy mineral concentrates were prepared from the 1,106 overburden

samples using the procedures shown in the flow sheet of Figure %. These

procedures may be summarized as follows:
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Figure 4. Sample Processing Flow Sheex.
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First, a 250 gram character sample is extracted from the bulk sample using a
tube-type sampler., The character sample is dried and stored for future reference.
On some programs, its minus 250 mesh fraction is separated and analyzed to allow

comparison with the heavy mineral analyses.

The remainder of the bulk sample is weighed wet and is sieved at 1700
microns (10 mesh). The +1700 micron clasts are weighed wet and the -1700 micron
matrix is processed on a shaking table to obtain a preconcentrate. The table
concentrate and all fractions obtained from it are weighed dry. The Chapais West
sample weights are listed in Appendix B.

ODM has developed technology for evaluating free gold anomalies as the
samples are being tabled. The use of special feeders and table adjustments causes
many gold grains to separate from the other heavy minerals and follow individual
paths across the table. These grains are picked from the deck, placed under a
binocular microscope, measured to obtain an estimate of their contribution to the
eventual assay of the concentrate, and classified as delicate, irregular or abraded
(Fig. 5) to determine their approximate distance of glacial transport.
Photomicrographs (35 mm slides) are taken if more than 10 gold grains are present.

Magnetite, with a specific Gravity of 5.2, is the heaviest of the common
minerals and normally forms the top mineral band on the table above garnet and
epidote/pyroxene. Common flake gold coarser than 125 microns separates
completely from the magnetite and is readily counted. Fine gold, thick gold and
delicate gold travel with the magnetite due to size and shape effects, and only 10
to 20 percent of such grains can be sighted on the table. Gold particles can also be
obscured by pyrite which tends to cross the table in the gold path if it forms more
than 10 percent of the concentrate. However, ODM has developed a special
panning technique to recover the hidden particles together with some copper, lead
and arsenic pathfinder minerals. ODM normally pans samples in which two or more
gold particles are sighted on the table as well as samples with high pyrite
concentrations or any delicate gold. The Chapais West table and pan gold counts
are listed in Appendix C.
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Figure 5 _ Effects of glacial transport on gold particle size and shape.

—

(Developed by Overburden Drilling Management Ltd.)
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The table and pan concentrates and any gold grains are recombined and the
concentrate is dried. A heavy liquid separation in methylene iodide (Specific
Gravity 3.3) is then performed. The light fraction (S.G. less than 3.3) is stored and
the heavy fraction undergoes a magnetic separation to remove drill steel and
magnetite. The Chapais West magnetic separates were checked to ensure that
they contained not more than five percent pyrrhotite.

3.7 Sample Analysis

The non-magnetic heavy mineral fraction is used for mineralogical and
geochemical studies. If the analysis is by chemical methods that involve pulping, a
3/4 split is analyzed and a 1/4 split is retained for the mineralogical work. On gold
programs it is desirable to analyze the whole concentrate to minimize the nugget
effect that is caused by the particulate nature of most till gold.

The whole concentrate can be analyzed without damaging its mineralogy by
employing the instrumental neutron activation (INA) technique which requires no
sample preparation (pulping). However the INA procedure is slow for the following
reasons:

1. The analysis is not made until ten days after the concentrate has been
irradiated.

2, Radiation levels remain too high to allow sample handling within four
months of analysis.

These problems were considered to outweigh the benefits of a whole
concentrate anlaysis for the Chapais West samples and 3/4 concentrates were

therefore assayed by the conventional fire assay method using an atomic absorption
finish.
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In the sample preparation circuit, pulping time was feduced to minimize the
potential for smearing of malleable gold grains. As a result, most pulps contained
about 5 percent +150 mesh material that was not evenly distributed through the
fines. It is well known that free gold tends to congregate as flattened metallics in
the coarse fraction of a pulp. Therefore samples that were known to contain gold
grains over 150 microns in diameter were screened to 150 mesh after puiping, and
separate determinations were made on the +150 mesh metallics and on a 20-gram
(if available) subsample of the homogenized -150 mesh pulp. A weighted average
assay was then calculated. A small subsample of the pulp was analysed for-Cu, Zn
and Ag by atomic absorption and for arsenic by the colourimetric method
(Appendix D). Bedrock samples were analyzed for the same metals (Appendix E)
and whole rock compositions were determined (Appendix F). All assaying was done
at the Ottawa laboratory of Bondar-Clegg and Company Limited.

4. BEDROCK GEOLOGY
4.1 : General Geology

The Chapais area lies within the Matagami-Chibougamau section of the
Archean, Abitibi orogenic belt (MERQ-OGS-1983). The area is underlain by mafic
to felsic rocks of two-volcanic cycles (Roy Group), a younger sedimentary sequence
(Opemisca Group), and pre- to post-kinematic plutons and stocks. Roy Group
volcanics are intruded by numerous coeval and comagmatic, differentiated mafic
sills. The Dore Lake Complex, a major layered intrusive, is found within the first
volcanic cycle of the Roy Group. Three distinct differentiated sills of the
Cummings Complex (from lower to upper, the Roberge, Ventures, and Bourbeau
Sills) are found within the second, younger volcanic cycle. The presence of layered
sills and lack of komatiitic volcanic rocks serve to distinguish the "Matagami-
Chibougamau greenstone belt" from the Abitibi belt proper (Allard, Gobeil, 1984).

The Chapais West drill area is underiain by rocks of the second volcanic cycle
of the Roy Group (Fig 6; Charbonneau, et al, 1980, 1981; Picard, Piboule, 1986).
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This seq;zence includes mafic volcanics and comagmatic gabbro sills of the Gilman
Formation, volcano-sedimentary assemblages of the Blondeau Formation including
differentiated sills of the Cummings Complex, and Scorpio Formation
intermediate-felsic tuffs and volcanics. In the western portion of the area and to
the south intrusive rocks related to the Lapparent Massif (Racicot, Chown, Hanel,
1984%) intrude the Roy Group with contact metamorphism resulting in overprinting
of the regional lower greenschist metamorphic grade to produce amphibolite grade
ard gneissic rocks for up to 1.5 km from the contact. '

Structurally, the area is complex and poorly understood. The northeast
trending Lamarck Fault zone appears to separate the east-west trending Blondeau
and Gilman Formations to the east from the southeast to northeast trending
(folded?) sedimentary, volcanic and pyroclastic units to the west (Blondeau and
Scorpio equivalents?). In the east, the Kapunapotagen Fault trends east-southwest
through Lac Kapunapotagen and Lac Landing immediately north of the drill area.
Numerous small scale faults are locally present which attest to the complex
structural history. These faults complicate stratigraphic, and possibly lithologic,
interpretation.

Only a single mineral deposit is known in the area. This is the Umex Cu-Zn-
Ag deposit in east-central La Ribourde Township. The deposit consists of a
stratabound, exhalative massive sulfide lens located within tuffs, argillites and
sediments. Total reserves are 615,000 tons of 1.09% Cu, 2.51% Zn, 0.98 oz./ton Ag
and 0.03 oz./ton Au (Riverin, 1981).

42 Bedrock Logging Procedures

A binocular microscopic log of all bedrock samples was prepared (Appendix
G) to confirm and amplify field descriptions with the objective of producing an
accurate stratigraphic map. Particular attention was paid to primary features, and
the rocks were assigned genetic names such as mafic volcanics and graywacke
rather than metamorphic names such as amphibolite and biotite schist.
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Réasonably accurate measurements of primary ‘mineralogy, structure,
texture, degree of metamorphism and alteration can be made from chip samples
with a binocular microscope, but inherent limitations are present. These
limitations include:

1. Inability to differentiate gray plagioclase from gray-brown and gray-green
pyroxene where the grain size is less than 0.2 mm as in most volcanic rocks.
This effectively precludes differentiation of intermediate volcanics from
mafic volcanics in extensive areas of the Abitibi belt where primary pyroxene
has survived the zeolite facies metamorphism. In greenschist facies areas
where pyroxene has been largely converted to amphibole and chlorite,
intermediate and mafic units can be differentiated.

2, Inability to determine bedding thickness or fragment size where the

dimensions of the beds or fragmerits are greater than the | cm diameter of
the coarsest drill cuttings.

3. Inability to recognize tops in bedded sections.

4. Difficulty in differentiating certain primary structures such as pillow
selvages from secondary veins.

5. Necessity of inferring gross mineralogy of aphanitic samples from rock colour
and hardness.

4.3 Bedrock Stratigraphy of the Chapais West Drill Area

Table 3 lists the bedrock lithologies of the Chapais West drill area. Regional
mapping (Charbonneau et al, 1980, 1981) indicates complex interfingering of units
and rapid lithologic variations across strike. The wide hole spacing chosen for the
reverse circulation drilling program often precludes correlation of rock units

intersected in drill holes with those mapped on surface and major discrepancies are
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ARCHEAN

Syenite (7a), granodiorite (7b), quartz diorite (7¢)

Feldspar porphyry (6a), quartz-feldspar porphyry (6éb),
felsite (6¢)

Gabbro (5a), quartz gabbro (5b), pyroxenite (5¢)
Graywacke (4a), siltstone (4b), mudstone (4c)
Fragmental intermediate - felsic volcanics
Felsic volcanics

Intermediate (la) to mafic (1b) volcanics

Table 3 - Table of Bedrock Formations
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appareni. Also, the differentiation of some formations (i.e. Blondeau and Gilman)
is not possible from logging of bedrock chip samples or whole rock geochemistry.
Therefore we have chosen to produce a geology map based essentially on lithologies
encountered in drill the holes and not to attempt correlation between various maps
and interpretations.

As an adjunct to this, conductor swarms in the drill area show no correlation
with specific rock units or formations. Concentrations of sulfides or graphite are
insufficient to produce the plethora of 5 and 6 channe! anomalies suggesting
problems in screening of the Input data.

4.3.1 Intermediate to Mafic Volcanics {(Unit 1)

Intermediate to mafic volcanic rocks are present throughout the drill area
(Plan 2). They occur in the west as a sequence that appears to wrap around a small
granitoid stock between intermediate fragmentals to the north and a sedimentary
sequence to the south. Within, and proximal to, the fault zone defined by the
Lamarck Fault and its western branch, a porphyrytic volcanic unit is present which
is not apparent elsewhere on the property. It appears to be separated from the
"main" east-west trending volcanic-gabbroic sequence north of the Obatagamau
River and Lapparent Massif by graywackes which continue eastward from the
Chibougamau River to a northeast trending fault in the area of the Lamarck River.
Minor proportions of intermediate-mafic volcanic rocks are also present as
intercalations within sedimentary rocks of the drill area.

Unit | rocks are predominantly mafic in character (basalts) with lesser
proportions of intermediate volcanics (andesite, dacite). On the Jensen Cation Plot
(Figs. 7, 8) the majority of the mafic volcanics plot in the high iron tholeiitic field,
while those rocks described as intermediate fall into the calc-alkalic andesite and
dacite fields. The volcanic trends show a close correspondence with the plotted
positions of other rock types in the area (Figs. 9 to 13). Specifically, gabbroic
intrusives are chemically equivalent to the mafic volcanics indicating their
comagmatic character, and felsic volcanics, intermediate tuffs, porphyries, and
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sedimerits plot in the calc-alkalic field with the intermediate volcanics.
Considering relative hole locations and bedrock types versus the graphical
representation of the bedrock samples on the Jensen plots, it appears that volcanic
rocks east to the Chibougamau River represent a tholeiitic suite which corresponds
to the Blondeau and Gilman Formations. To the west of the Chibougamau River,
predominantly calc-alkalic volcanics, pyroclastics and sediments represent the
remnants of an intermediate-felsic volcanic pile and are probably correlative with

the Scorpio Formation.

Intermediate and mafic volcanics in the drill area are differentiated on the
basis of mafic mineral content with less than 30 percent in the intermediate
variety and 30-70 percent (usually greater than 40%) in the mafic variety. Where
fine grain size precludes differentiation of minerals, color may be a useful
indicator of composition. These features are directly related to rock chemistry as
evidenced by the close correspondence between binocular names and rock

geochemistry in Figures 7 and 8.

Grain size of the intermediate to mafic volcanic rocks ranges from aphanitic
to 0.5 mm but averages approximately 0.lmm. The coarser samples (0.2-0.5 mm)
are restricted to an area east of the Obatagamau River to Lac des Misérables.
Color ranges from medium to dark green and black with variations due to
alteration and metamorphic rank. Structurally, the volcanics are foliated to
strongly schistose. Shearing/slickensides are evident in many bedrock samples in
the eastern half of the drill area;gabbroic rocks present in this area are also
commonly sheared.

Marginal to the intrusives of the Lapparent Massif, the volcanics have been
metamorphosed to amphibolite grade with local development of gneissic banding.
Mafic minerals have been converted to hornblende and plagioclase has often been
recrystallized as cloudy to clear, sugary, equigranular grains. In some samples,
retrograde alteration of hornblende to chlorite (+ actinolite) and varying degrees of
saussuritization of plagiocalse are apparent.
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Léss metamorphosed intermediate-mafic volcanics are composed of an
equigranular intergrowth of plagioclase (locally saussuritized) and chiorite.
Amphibole/actinolite locally accompanies the chlorite. Quartz is observed locally
in amounts of less than five percent. Amygdules are present in a few relatively
undeformed and unaltered samples.

The intermediate volcanics of Holes 27, 29, 30, 31, 32, 33 and 35 contain 5-50
percent plagioclase phenocrysts to 2.0 mm and 0-5 percent quartz phenocrysts to
1.0 mm, set in a fine plagioclase + chlorite + amphibole/actinolite matrix. Only

rarely are porphyrytic volcanics seen elsewhere within the drill area.

Veining and carbonate alteration are common features of the intermediate to
mafic volcanic rocks. The most pervasive carbonitization occurs in the eastern
portion of the drill area where many samples contain five to twenty percent, or
greater, carbonate. Calcite is most prevalent but a moderately to slowly reactive
Fe or Mg rich carbonate occurs in Holes 149, 150, 209, 213, 214, 216, 217, 218 and
219. Much of the carbonate occurs disseminated in the rock but most samples in
the east also contain one to five precent quartz-carbonate vein material, with a
maximum of sixty percent in Hole 223. '

In the western half of the drill area less carbonate and less, more localized
veining is present. Exceptions to this are samples of Holes 30, 69, 76, and 100
which contain ten to twenty percent disseminated carbonate and five to fifteen
percent quartz carbonate veining. Calcite is the predominant carbonate. One to
two percent of a moderately reactive variety is present in Hole 26.

Sulfide concentrations in intermediate-mafic volcanic samples are
consistently less than two percent and often less than 0.5 percent. Exceptions are
Holes 223 with three to four percent pyrite (mostly in the 50-60 percent vein
material) and Hole 155 with eight to ten percent pyrrhotite, minor pyrite and 0.1%
chalcopyrite. The only other sulfides noted are less than 0.1% arsenopyrite in Hole
226 and trace amounts of bornite in a quartz-veined sample from Hole 32. Minor
(less than 1%) tourmaline is also present in the vein material of Hole 32. Fuchsite




A»v

-4] -

occurs in trace amounts in pervasively calcite-altered rock in Hole 192 and also in
veined, Fe or Mg carbonated rock in Hole 149. Magnetite, in concentrations of 0.5
to 8%, is present in approximately fifteen percent of the samples. Ilmenite and
leucoxene are locally present but do not exceed two percent of any intermediate to

mafic volcanic sample.

4.3.2 Felsic Volcanics (Unit 2)

Felsic volcanic rocks are not abundant in the drill area. They occur mainly in
the west associated with intermediate-felsic pyroclastic rocks (Unit 3). Good
examples of rhyolitic felsic volcanics {69.3 o 70.7% Si05) are present in Holes 19,
39 and 52. They are light grey to black in colour, very fine grained to aphanitic,
and poorly foliated. Faint color/compositional variations which may reflect flow
banding are observable in Holes 39 and 52. Trace to two percent carbonate is
present in the samples - generally as fracture plane coatings. Calcite is present in
Holes 19 and 39 and a slowly reactive variety of carbonate is found in Hole 52.
Pyrite is present in concentrations of less than 0.5 percent. Five percent vein
quartz is present in Hole 52.

Holes 38, 51 and 56 are also termed felsic volcanics. The sample from Hole
38 is similar to those described above but has a SiO; content of 66.8% and may be
more correctly termed a rhyodacite. The samples from Holes 51 and 56 are highly
veined (greater than 50% vein quartz), obscuring textures. Hosting the vein
material is light green to yellowish-green, very fine grained to aphanitic, schistose
to sheared, sericitic material. Considering the abundant vein quartz, relatively low
Si07 contents of 77% and 71.6% may indicate the host rocks had an initial, more
mafic composition with secondary veining and alteration imparting a felsic-like
appearance. A primary mafic composition for the Hole 56 sample is further
suggested by its position on the Jensen cation plot (Fig. 9).

Hole 51 contains one percent slowly reactive carbonate and 0.5% pyrite +

pyrrhotite as disseminations and local concentrations on foliation surfaces. No
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carbonate or sulfides were noted in Hole 56. Traces of fuchsite were observed in

samples from both holes and traces of tourmaline in the vein quartz of Hole 56.

4.3.3 Fragmental Intermediate-Felsic Volcanics (Unit 3)

Fragmental intermediate-felsic volcanics occur predominantly in the
northwestern portion of the drill area west of the Lamarck Fault zone. Isolated
intersections elsewhere (CW-85-90, 156, 158) probably represent small fragmental

lenses within other units.

The fragmentals are light to medium grey-green (locally bleached or
oxidized), strongly foliated/schistose and locally crenulated or sheared rocks with a
grain size of 0.1 mm or less. They are predominantly ash tuffs and with the
exception of approximately fifteen percent grey-blue aphanitic cherty fragments in
Hole 50, any coarse fragments are similar to the matrix and could not be
recognized. In samples from Holes 53, 54, 55, and 58 visible quartz eyes in
concentrations of less than five percent are present. Most samples appear to be
composed essentially of thin bands of feldspathic to quartzo-feldspathic material
separated by sericite, chlorite, or sericite-chlorite rich foliation planes. A few
samples also contain thin segregations of quartzose material parallel to the
schistosity.

The samples are variablj veined and carbonated. Holes 40 to 43, with the
exception of ten percent veinlet and stringer carbonate in Hole 4!, are not veined
but each contains ten to fifteen percent pervasive interstitial calcite. Remaining
fragmental samples contain 0-5% quartz + carbonate veining, and the one from
Hole 57 contains twenty to twenty-five percent quartz-calcite vein material with
quartz predominating on a 3 to 5:1 ratio. In"espective of the intensity of the
veining, an additional 0.5 to 5 percent carbonate is present within the samples -
usually represented by highly reactive calcite although moderately to slowly
reactive varieties are present in Holes 53, 54, 81 and 90. Pyrite, as disseminations
and local stringer-like concentrations, is present in the fragmental samples in
amounts of less than 0.5 percent.
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As displayed by the Jensen Cation Plot (Fig 9), most fragmental samples plot
in, or marginal to, the calc-alkalic field corresponding to Jensen's dacite and
andesite sub-groups. This agrees in general with whole rock 5i0; proportions of 47

to 68 percent (uncorrected for loss on ignition).

Holes 36 and 37 on the west branch of the Lamarck Fault have been included
with the fragmental unit as they occur in the area where fragmentals and felsic
volcanics predominate. However, deformation, veining and alteration
(silicification, carbonitization) have destroyed original rock textures and minerals
and the parent rock is unknown. Only remnants of schistose, sericitic and/or
chloritic material remain to give vague clues to the primary lithology.
Approximately twenty to twenty-five percent vein material that is readily
identifiable as such is present in each sample. The remainder of each sample is so
altered that a determination of host versus vein-alteration material is not possible.
Although the two samples have a similar visual appearance they have vastly
different Si02 contents and their positions on the Jensen plot (Fig. 9) reveal no
similarities. This may not be significant in determining the primary lithologies as
Mg and/or Fe concentrations have been altered by the introduction of varying
proportions (ten to twenty percent, or greater) of poorly reactive Mg and/or Fe
rich carbonate, and silica. Minor pyrite (less than 1%) is present in both samples as
disseminations and local concentrations. Very minor amounts of graphite may be
present along some schistosity surfaces.

4.3.4 Greywacke, Siltstone, Mudstone (Unit &)

A sedimentary unit with lesser intercalations of volcanic material, gabbro,
and porphyry is present west of the Lamarck Fault and immediately north of the
intrusive rocks of the Lapparent Massif. A thinner sedimentary horizon is present
in the same stratigraphic position east of the Lamarck Fault and the unit appears
to continue eastward to the Lamarck River. Elsewhere, singie hole intersections of
sediments are present in the tholeiitic volcanic-gabbroic terrain.
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Sediments intersected include greywacke, siltstone, and mudstone in
approximately a 7:3:1 ratio. The sediments, like the mafic volcanics, are variably
metamorphosed - ranging from lower greenschist to amphibolite grade with a
corresponding schistose to gneissic structure. As with the volcanics, the contact
effects of the marginal granitoid intrusives are responsible for increases in

metamorphic grade.

Moorhouse  states (1959, p. 441) that graywacke at the
slate/phyllite/greenstone (lower greenschist) facies is little changed from its
primary condition except for some loss of H20 and CO2. "Primary" graywacke in
the Abitibi belt is an inequigranular rock consisting of quartz and plagioclase grit
thinly scattered through an unsorted matrix of fine sand (less than 0.15 mm), silt
and clay. Bedding is occasionally evident from variations in the percentage of grit.
The matrix minerals cannot be discerned with the binocular but presumably
(Moorhouse, 1960; p. 257) comprise plagioclase, quartz, illite and chiorite. No
primary graywacke was intersected in the Chapais West drill area; the least
metamorphosed samples contain 0.5 mm chlorite metacrysts that have formed
from original fine matrix chlorite and illite. These metacrysts impart a weak
foliation to the rock. Quartz: plagioclase ratios are not readily apparent in the
graywacke samples due to the fine grain size and dark color. Together, quartz and
plagioclase form 60-85 percent of the graywacke samples with the remainder of

the rock composed of chlorite and/or biotite.

With increasing metamorphic grade as granitoid intrusives are approached,
primary quartz and plagioclase have been recrystallized to an aggregate of clear,
sugary grains while matrix chlorite has been largely converted to biotite flakes.
Locally, relict grit is preserved. Close to the intrusives, a gneissic texture is
produced with thin laminae of mafic-rich and felsic-rich material. No sedimentary
textures are preserved. In some samples an incipient growth of feldspar
porphyroblasts is observed. The mafic-felsic mineral ratios are generally similar to
those noted in less metamorphosed rocks. Some of the gneissic samples contain 5-
20% hornblende/amphibole suggesting carbonate enrichment in the sediments prior
to metamorphism (Moorhouse, ibid).
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Siltstone is similar in appearance and mineralogy 1o graywacke but is finer
grained (less than 0.1 mm) with no apparent grit. It is finely schistose to fissile.
Minor sericite is locally present and some samples are slightly graphitic.
Mudstone, when present, is dark grey to black in colour, aphanitic, fissile and
contains minor amounts of graphite (less than 2%). The sample from Hole 215 also

contains dark grey inclusions that appear to be sericitized andalusite metacrysts.

Trace to fifteen percent carbonate is present in the sedimentary samples.
Where more than one percent carbonate is present, the samples are commonly of
lower greenschist metamorphic grade. Higher grade samples contain less
carbonate. Calcite is the most common carbonate and occurs as stringers along
foliation planes and fractures, disseminated within the rock, and associated with
quartz in vein material that constitutes 0 to 15 percent of the samples.
Moderately to slowly reactive Fe or Mg rich carbonate is present in samples from
Holes 22, 82, 86, 116, 121, 146, and 215 in amounts of 0.5 to 5 percent.

Trace to two percent sulfides are invariably present as disseminations, as
minor stringer-like _concentrations along foliation planes and as local
concentrations in vein material. Pyrite is most abundant with pyrrhotite present in
Holes 02 and 134. Traces of chalcopyrite and 0.5-1% ‘sphalerite are associated
with veinlet quartz and stringer and disseminated pyrite in graphitic siltstone of

Hole 14. Trace amounts of tourmaline are present in Hole 215.
Fig. 10 illustrates the chemical affinity of the sedimentary samples. The

vast majority of the samples plot in the calc-alkalic andesite and dacite fields
suggesting derivation from primary calc-alkalic volcanic rocks.

4.3.5 Gabbro, Quartz Gabbro, Pyroxenite (Unit 5)

Gabbroic intrusive rocks are present as sills throughout the Chapais West drill
area. They are most abundant in the central and eastermn portion of the area.
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Here, along the northernmost profile of drill holes, numerous mafic intrusive
intersections appear to define the southemn margin of a large sill. Further to the
south and in the southeast several gabbroic intersections in adjacent holes appear
to define single sills of limited thickness but with significant lateral continuity.
Elsewhere, gabbroic intersections are generally restricted to a single hole or share
composite samples with other rock types, suggesting sills of restricted strike length
and thickness.

Mafic intrusives include gabbro, quartz gabbro and pyroxenite. Pyroxenite is
present in only one hole (CW-85-159) and consists of eighty percent green,
translucent pyroxene and twenty percent plagioclase. Gabbro samples are
differentiated on the basis of quartz content with gabbro containing less than five
percent quartz, and quartz gabbro from five to fifteen percent quartz. Hole
locations are such that the relative positions of each intrusive type within the sills
are not known. Thus It is not known whether tops face north or south.

The gabbroic rocks range from massive to schistose and often display shear
planes and slickensides. This is particularly noticeable east of the Lamarck Fault

. zone, and it is in this area that many intermediate-mafic volcanic rocks also

display shearing effects. Grain size varies from 0.2 to 3.0 mm with shearing and
chioritization often resulting in a masking or destruction of the original coarse
minerals. In may cases only relict quartz or plagioclase cyrstals remain to give
some indication of original grain size. Less altered and sheared samples invariably
have a grain size in excess of one millimetre.

Irrespective of quartz content, plagioclase: mafic mineral ratios in the
gabbroic samples are in the range of 50-60:40-50. The least altered and sheared
samples commonly contain hornblende or partially chloritized hornblende.
Actinolite is locally present, probably as an alteration product of hornblende. In
some samples such as CW-35-174-02, significant proportions of green pyroxene
appear to be present, but chlorite-actinolite alteration precludes determining
whether pyroxene or hornblende was initially the most abundant mafic mineral.

Increasing alteration and shearing results in mafic minerals being wholly
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represer;ted by chiorite (+ actinolite). Locally, chlorite pseudomorphs of euhedral
hornblende indicate the original mafic mineral.

Plagioclase also displays alteration effects. All plagioclase is cloudy and is
assumed to be saussuritized., Coarser saussurite visible under the binocular is
restricted to samples from Holes 72, 107, 109, 140, 141, 142, 152, 190, and 195.
Many samples displaying saussurite alteration are also sheared and chloritized, but
samples fro_n‘1 Holes 140, 141 and 142 are essentially massive and display only minor
chiloritic alteration.

Carbonate content of the gabbroic rocks ranges from nil to approximately
fifteen percent. The carbonate occurs mostly as interstitial disseminations or
locally as stringers or foliation and shear plane coatings. Concentrations of
carbonate also occur with quartz in veinlets that constitute less than one to seven
percent of the rock. The sample from Hole 145 contains an anomalously high fifty
percent quartz-carbonate vein material. As with chlorite, the greatest
concentrations of carbonate occur in sheared samples. Calcite is most prevalent,
but five to ten percent moderately reactive carbonate is found in Hole 221, The
highly veined gabbro of Hole 145 contains two to five percent slowly reactive

carbonate in the host rock and eight to ten percent slowly reactive carbonate
associated with the vein material itself.

Disseminated magnetite is present in approximately thirty-five percent of
the samples in concentrations of less than two percent. Approximately fifteen
percent of the samples contain ilmenite (1-4%), and forty percent contain one to
three percent leucoxene pseudomorphs of ilmenite. These minerals show no
preference for either gabbro or quartz gabbro.

Sulfide proportions range from 0-3 percenf in the gabbroic samples but are
normally less than one percent. Pyrite is most common but pyrrhotite is noted in
fiiteen percent of the samples. The sulfides occur as disseminations and local

stringer-like concentrations along foliation planes. Traces of chalcopyrite are
present in Holes 71 and 190.
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Ga—bbroic samples are represented graphically on the Jensen Cation Plot of
Fig 11. The samples plot essentially in the same fields as the mafic volcanics (Unit
Ib) indicating their comagmatic character. A fairly wide scatter is attributed to
the effects of shearing and alteration, and to magmatic differentiation. '

4.3.6 Feldspar Porphyry, Quartz-Feldspar Porphyry, Felsite (Unit 7)

SubvolFanic porphyries were intersected in nine holes. These rocks have a
fine grained matrix (less than 0.1 to 0.2 mm) and contain ten to fifty percent
subhedral feldspar phenocrysts to 3 mm in size and lesser proportions of quartz
phenocrysts. If more than five percent quartz phenocrysts are present the rock has
been termed quartz-feldspar porphyry (Holes 114, 168).

The matrix of the porphyries is quartzo-feldspathic in character with less
than twenty percent chlorite and/or biotite. Felsite described in Hole 99 contains
no phenocrysts and is essentially identical to the matrix of the porphyries. In
addition to the major minerals, trace to four pércent interstitial calcite and up to

one percent epidote is present. The samples contain less than 0.5% disseminated
pyrite. '

The porphyry intersections occur as dykes or sills and are most prevalent in
the western portion of the drill area in close proximity to the main intermediate to
felsic volcanic fragmental pile. Here, intersections in Holes 48 and 49, and those
of 77, 79 and 80 appear to define discrete bodies of significant extent whereas only
single hole intersections were obtained elsewhere in the project area. The position
of Holes 77, 79 and 80 near a small granitoid stock mapped by the Quebec Ministry

of Energy and Resources west of the drill area suggests a genetic relationship
between the stock and the porphyry.

Chemically, the porphyry samples plot in the calc-alkalic rhyolite, dacite,
and andesite fields on the Jensen Cation Plot (Fig. 12). The quartz-feldspar
porphyry is restricted to the rhyolite field while the feldspar porphyry displays a
slightly less felsic character. The position of the porphyries on the Jensen diagram

Is similar to that of the sediments, intermediate and felsic volcanics, and
intermediate-felsic fragmentals.
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4.3.7 Syenite, Granodiorite, Quartz Diorite (Unit 7)

Granitoid intrusive rocks in the southern part of the drill area are related to
the Lapparent Massif - an elongate dome of remobilized basement rocks penetrated
(chiefly along the contacts) by synkinematic and post kinematic intrusions
(Racicot, et al 1984). Intrusive rocks intersected in the reverse circulation drill
holes belong to the marginal stocks and comprise syenite, granodiorite and quartz
diorite. Rock names used are based essentially on binocular microscope
identification and the names used many not correspond to strict petrographic or
chemical definitions (Fig. 13).

The intrusive rocks have a grain size of 0.5 to 2 mm. Shear deformation
imparts a distinct foliation to the syenite of Hole 13, but syenite in Holes 11 and 12
is massive and hypidiomorphic as are other granitoid samples. Syenite is a quartz-
poor (less than 10%) rock with fifteen to twenty-five percent homblende (locally
chloritic) and sixty-five to seventy-five percent feldspar. With the exception of
the sheared, dark coloured syenite of Hole 13, the samples have pink (K-spar?) to
white (plagioclase) feldspar ratios of only 1:1 or 3:1. If the pink coloration is due
to hydrothermal alteration or iron staining of primary plagioclase, the samples may

be monzonites to diorites rather than syenites.

Granodiorite contains twenty to thirty-five percent quartz, ten to twenty-
five percent hornblende (locally chloritic) and forty to seventy percent feldspar. In
two of the four granodiorite samples the pink: white feldspar ratio is 1:3 while the

remaining two samples contain only white feldspar.

Quartz diorite contains five to t“;enty percent quartz and either white
feldspar alone, or pink:white feldspar in ratios of 1:2 to l:4 - the pink feldspar,
however, is believed to be due to iron staining as the colour appears more intense
marginal to micro-fractures. The mafic mineral content of the quartz diorite is
twenty-five to fifty percen't - chiefly hornblende but with common chlorite and
local actinolite alteration (Hole 126).
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Velriable amounts (0-5%) of epidote occur in all intrusive rocks where it is
associated with altered hornblende. Minor calcite (0-2%) is found infilling cyrstal
interstices or with altered hornblende. Pyrite is rare or absent and sphene is
present in concentrations of 1 percent or less.

4.4 Gold and Base Metal Bedrock Geochemistry
|
Base and precious metal bedrock geochemistry are presented in Appendix E.
Background metal levels are maintained in most of the samples with copper, zinc
and arsenic ranging up to 200 ppm and silver and gold consistently being less than
0.2 ppm an;d less than 5 ppb, respectively.

Elevated levels of copper (260, 251, 231, 552 and 456 ppm) are present in
Holes 17,71, 72, 125 and 152. Holes 17, 71, and 72 intersected gabbro while Hole
125 intersected a mafic volcanic. A trace of disseminated chalcopyrite was noted
in Hole 71 and similar mineralization is assumed to be present in the other holes.
The bedrock chips of Hole 152 are of both mafic volcanics and gabbro. Traces of
chalcopyrite occur associated with 8-10 percent pyrite/pyrrhotite in the mafic
volcanic portion of the sample.

Elevated zinc values of 225, 380, 600, 650 and 520 ppm were reported for
bedrock of Holes 44, 104, 137, 157 and 197, respectively. The lithology in Holes
137 and 197 is greywacke. Intermediate tuff and mafic wolcanics were intersected
in Holes 44 and 157, respectively. Sphalerite was not noted in these four samples
but is probably present in very low concentrations. The bedrock of Hole 104 is a
mafic volcanic with approximately 10 pércent black graphitic mudstone. This
mudstone contains 1-2% pyrite as fine disseminations and thin (I mm, or less),
semi-massive bands. As with other samples h‘aving elevated levels of zinc, no
sphalerite was observed in binocular logging.
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An anomalous zinc assay of 3,600 ppm, along with elevated copper (240 ppm)
and silver (2.1 ppm), was obtained from the bedrock of Hole 14. The sample is a
very fine grained, slightly graphitic siltstone.  Approximately -2 percent
disseminated and stringer pyrite, traces of chalcopyrite, and 0.5-1 percent
sphalerite were identified in the sample. The sphalerite variably occurs with the
stringer pyrite, as disseminations, and also with an estimated [-2 percent veinlet
quartz.

]

Seven samples in two groups gave elevated gold values. In the first group,
the samples from Holes 35, 36, 37 and 57 contain 90, 20, 10, and 15 ppb Au,
respectively. Weakly elevated arsenic (150, 100, 376, 114 ppm, respectively)
aécompanies the gold and the Hole 36 sample also contains 359 ppm Cu and 600
ppm Zn. Holes 35, 36 and 37 were drilled proximal to the west branch of the
Lamarck Fault. The sample from Hole 35 is a porphyrytic intermediate volcanic,
but those from Hole 36 and 37 are so’ completely altered that the original rock
cannot be identified with confidence. These samples contain 20-25 percent vein
quartz plus 10-20 percent slowly reactive carbonate and are highly sheared,
suggesting that the metal enrichment is related to faulting. Hole 57 intersected
intermediate tuff that is also sheared and veined (20-25% quartz-calcite) but this
hole is approximately four kilometres removed from the Holes 35-37 area.
However, all four intersections occur in the main pile of intermediate-felsic
fragmentals and volcanics and/or are proximal to major fault zones and therefore
are of interest for epigenetic gold mineralization.

The second group of elevated gold assays include 10, 15 and 45 ppb in Holes
26, 153 and 226, respectively. These occurences have variable lithologies and
metal associations. Mafic volcanics were intersected in Hole 26 and sheared
quartz gabbro in Hole 153. Base metals and silver in these two holes are at
background levels. Hole 226 contains mafic vdicanic bedrock, and along with the
45 ppb Au, an elevated arsenic value of 274 ppm was obtained. The sample
contains seven percent quartz-calcite vein material and eight percent interstitial
calcite. Traces of disseminated arsenopyrite account for the arsenic value.
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5. OVERBURDEN GEOLOGY
5.1 Quaternary History and Stratigraphy

The Quaternary history of the Abitibi region is poorly documented and is a
subject of considerable controversy. Published accounts (e.g. Baker, 1984;
Boissoneault, 1966; Hughes, 1959) are based on surficial mapping and on drill holes
from a handful of localities. They are invariably simple and generally assume that:

1. All preserved strata were deposited during the Wisconsinan period.
2. The direction of ice advance was similar for all till horizons.

3. All sedimentation occurred during periods of ice recession.

ODM accepted these interpretations for almost ten years. After drilling
more than 5,000 holes in the Abitibi'region, however, we now recognize the
following additional events (Fig. 14):

1.  Two pre-Wisconsinan glaciations involving ice flow directions different
from those in the Wisconsinan. |

2. A Wisconsinan/Illinoian (Sangamonian) interglacial period.

3. Two periods of Wisconsinan sedimentation that occurred during ice

advance rather than ice recession.

The recognition of these events has modified our interpretation of heavy
mineral anomalies. Some of the events were previously recorded by Skinner (1973)
in the Moose River basin 200 km north of the Abitibi area, and we have retained his
stratigraphic names where possible. However, it has been necessary to coin new
names for some previously unrecognized or unnamed units and events.

To date, only one pre-Wisconsinan glaciation has been recognized in the
Abitibi-east area. All known Quaternary strata from the entire Abitibi region are
listed in Table 4 and are described in detail below starting with the oldest units.
The distribution of the Chapais West units is illustrated in Sections A-A' to N-N',
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Quaternary Stratigraphy

LATE WISCONSINAN

7

6

Cochrane Sediments
7a - gfaciofluvial/morainal member
7b - glaciolacustrine member

Cochrane Till

WISCONSINAN AND LATE WISCONSINAN

5 Ojibway Sediments
Sa - glaciofluvial member
5b - glaciolacustrine clay member
Jc - glaciolacustrine sand member
5d - fluvial member
4 Chibougamau/Matheson Till
SANGAMONIAN

-3 3

Missinaibi Sediments

3a - lllinoian glaciofluvial member

3b - Illinoian glaciolacustrine member
3c - Sangamonian interglacial member
3d - Wisconsinan proglacial member

ILLINOIAN

2

Lower Till

KANSAN (?)

1

Older Till and Sediments

Table 4 - Table of Quaternary Formations
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5.1.1 Older Till and Sediments (Unit 1)

These pre-Wisconsinan units were not intersected within the Chapais West
test area, but do occur in the Casa-Berardi area. They are related to an early
glaciation, possibly Kansan, that dispersed Paleozoic limestone and Proterozoic
sandstone southward from Hudson Bay into Quebec.

5.1.2 Lower Till (Unit 2)

The name "Lower Till" has been so widely used to describe the oldest till
known in the Abitibi region prior to the discovery of the older and still lower unit
in the Casa-Berardi area that we have chosen to retain it. Most authors (e.g.
Baker, 1984) consider the Lower Till to be of Wisconsinan age but it is overlain by
sediments that are partly interglacial and occur in the same relative stratigraphic
position as Skinner's (1973) Missinaibi Formation of probable Sangamonian age. We
therefore consider the Lower Till to be of Illinoian age.

It has been difficult to establish the direction of Illincian ice transport
because the Lower Till is preserved only as buried lenses in bedrock valleys where
it was protected from erosion in the Wisconsinan period. However, reliable
measurements have been obtained from two dispersion trains (Selbaie Mine, Quebec
and Bowman Township, Ontario) and from striae at three localities (one outcrop
south of the Golden Pond deposit and two open pit mines at Owl Creek and Maude
Lake, Ontario). These measurements are consistently between 225 and 240
degrees, indicating regular southwesterly ice flow from a Nouveau Quebec centre
(Averill, 1986; Fig. 14).

Lower Till throughout the Abitibi region is characteristically thin and
contains a high proportion of clasts eroded from Abitibi belt formations. Its matrix
consists mainly of fine sand and silty rock flour. Gray clay is not an important
matrix constituent and is rarely present as beds in the till or between the till and
the oxidized interglacial member of the overlying Missinaibi succession. Taken




e, et i 2

-79 -
together, these features indicate that the till developed with the ice in direct
contact with bedrock and therefore is an excellent sampling medium. They also
indicate that most of the sediment-laden meltwater flowing off the glacier during
both ice advance and recession immediately drained northward down the Hudson
Bay slope. Unimpeded northward drainage would be expected since the lllinoian ice
front trended north-northwest. Wisconsinan melt water, in contrast, became
ponded in Lake Ojibway between an east-west trending ice front and the Hudson
Bay/St. Lawrence River drainage divide and drained southward over the divide.

Lower Till remnants within the Chapais West test area occur in Holes CW-85-
06, 07, 19, 27, 28, 93, 139, 141, 168 and 199 where they are closely associated with
Missinaibi Sediments. In all cases Lower Till occurs in bedrock depressions. The
majority of the intersections are limited to one hole and they occur across the test
area. Lower Till intersections in the central region north of Highway 113 are more
laterally extensive (Plan 3). The depression containing Lower Till intersected in
Holes 19, 27 and 28 probably resulted from erosion of sheared bedrock associated
with the Lamarck Fault. The extent of Lower Till intersected in Holes 06 and 07 is
unknown at present due to a lack of drill hole data to the east.

Lower Till intersections range from 0.5 to 6.0 metres in thickness. The till is
generally cobbly, exhibits no stratification and contains no clay beds indicating
that Illinoian ice did not stand in water during melt-out. The till matrix consists of
gray to gray-beige fine sand and silt. Gray-green fine sand and clay in Hole 27 was
probably derived from the abrasion of soft, weathered bedrock rather than gray
lacustrine clay. Till clast percentages are generally greater than 75% local
material. Exceptions are found in the upper half of Lower Till intersections in
Holes 07, 19 and 141 where local lithologies only account for 60 to 75 percent of
the clasts.

5.13 Missinaibi Sediments (Unit 3)

The name "Missinaibi Formation" was applied by Skinner (1973) to a

distinctive sedimentary succession (Table 5) occurring between "Adam Till" and
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"Lower Till" in the Moose River Basin. If one counts down in the stratigraphic
succession, Skinner's Adam and Lower Tills correlate, respectively, with the
Matheson/Chibougamau and Lower Tills of the Abitibi region. If the Missinaibi
Formation is present in the Abitibi area, therefore, it should overlie the Lower Tiil
and underlie the Matheson/Chibougamau Till. Twenty percent of Abitibi drill holes
have intersected a Missinaibi-like unit in the expected position. We use the
informal name "Missinaibi Sediments" for this unit.

The complete Missinaibi section at the Moose River type locality comprises

four members:

1. A basal marine clay unit related to the incursion of the Bell Sea (i.e.
glacial Hudson Bay) in the interval between Illinoian (?) ice withdrawal
and isostatic rebound.

2, An overlying fluvial (not glaciofluvial) sand and gravel unit that was
deposited by streams flowing northward down the Hudson Bay slope in
an interglacial period, presumably the Sangamon.

3., A weathered soil profile and forest-peat' horizon from the same
interglacial period.

4.  An upper glaciolacustrine varved clay/silt/sand unit that was deposited
by Wisconsinan ice advancing through Lake Ojibway I which was
dammed proglacially on the Hudson Bay slope.

The marine member at Moose River is thin and has generally been eroded. Its
former existence is inferred mainly from marine shells that have been reworked
into younger members. The fluvial member is up to 8 m thick but is discontinuous.
It is generally oxidized and often contains detrital wood. The peat layer in the
forest-peat horizon is up to 2 m thick, similar to modern peat bogs, while the
forest layer is typically 2 to 5 cm thick and contains stumps up to 12 cm diameter,
similar to much of the modern forest layer in the area.
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All of the Moose River members except the basal marine clay are present in
the Abitibi region. The marine member is absent because the Bell Sea did not
extend this far south and east. In its place should be discontinuous glaciofluvial
and glaciolacustrine members associated with the Illinoian recession, although
these units have not been recognized in any drill holes.

The forest-peat member is rare in Abitibi intersections because the
sediments are preserved mostly in buried valleys that were probably occupied by
small lakes rather than forests and peat bogs in the Sangamonian interglacial.
Most preserved examples are at higher elevations on the protected lee (down-ice)

slopes of bedrock highs.

The upper glaciolacustrine member of Lake Ojibway I is much more
prominent, with up to 30 m remaining after overriding by the Wisconsinan glacier.
In terms of its thickness, it is similar to the Ojibway II sediments that were
deposited during the recession of the same glacier. However, the overriden clays
are tough, dry, compact and platy while the Ojibway II clays remain soft even at
the base of thick sections.

Missinaibi Sediments on Chapais West are coincident with all intersections of
Lower Till and locally rest on bedrock where Lower Till is absent (Holes 26, 209,
210). Intersections of Missinaibi Sediments within younger Chibougamau Till,
indicating dislocation of coherent sheets, occur in Holes 139 and 141.

Missinaibi Sediments vary from 0.5 to 7.5 m in thickness and typically
average 3 m. Within the Chapais West test area the full Casa-Berardi type
succession of Missinaibi Sediments -- oxidized sand and gravel overlain by
unoxidized, upward coarsening clay, silt and sand — is not evident in any one drill
hole. The intersections here consist of either interbedded sand and gravel (Holes
07 and 19) or sand alone (Holes 06, 26, 27, 28 141 and 210) or interbedded sand and
clay (Holes 139 and 209) or clay alone (Holes 93, 168 and 199).
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The interbedded sand and gravel sections are probébly fluvial interglacial
rather than glaciofluvial. Their irregular interbedded nature is typical of a
fluctuating interglacial environment whereas esker sediments normally coarsen
systematically downward. Sample concentrates from these sections are slightly
oxidized and lack sulphides. For similar sections in the Casa-Berardi area the
dissolved pyrite has often been reprecipitated as marcasite. The paucity of
marcasite at Chapais West could result from a well drained interglacial fluvial
environment and thus is not evidence of a glaciofluvial origin. The clay, sand and
interbedded clay and sand units are Skinner's upper glaciolacustrine member
marking the onset of the Wisconsinan period. The sand sections are unoxidized and
contain no organics but do contain fresh pyrite, Where present, the clay unit is
typical of the upper glaciolacustrine member of the Missinaibi throughout the
Abitibi region, being dry, compact and platy. The clay is so tough that it is known
as "super clay" in the drilling industry. Its dry, compact condition reflects burial
under thousands of meters of ice, and is the principal evidence that the overlying
Chibougamau Till was deposited in the main glaciation of the Wisconsinan period.

5.1.4 Chibougamau Till {(Unit 4)

The thick glaciolacustrine member of the Missinaibi Sediments in the Casa-
Berardi area was able to accumulate because the front of the approaching
Wisconsinan glacier 100,000 years ago trended east-west, damming the natural
northward drainage of meltwater and causing a major proglacial lake — Lake
Ojibway I -- to form between the ice and the Hudson Bay/St. Lawrence River
drainage divide. The gilacier then advanced through the lake, overriding and
eroding the bottom sediments. In Late Wisconsinan time, 10,000 years ago, the
glacier melted northward. The orientation of the ice front remained east-west as
the ice crossed the drainage divide and meltwater was again ponded on the Hudson
Bay slope, forming lake Ojibway Il. Once in the lake, the receding glacier
separated into two .distinct lobes along a north-south line passing through the
approximate sites of the present towns of Val d'Or and Matagami. The esker-like
Harricana Moraine (Dyke et al, 1982) was deposited between the two lobes. The
eastern lobe involved southwestward ice movement and deposited Chibougamau

Till. The westem lobe involved southeastward ice movement and deposited
Matheson Till (Fig. 14}.
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The Chapais West area was on the southwest edge of Lakes Ojibway I and II
where the water was very shallow and thin sandy sediments were deposited. The
Casa-Berardi area was in the middle of the lakes where the water was more than
100 metres deep and thick ice-proximal sands and ice-distal clays were deposited.
This results in several significant differences between the Chibougamau Till at
Chapais West and the Matheson Till at Casa-Berardi:

1. Chibougamau Till is relatively thin, averaging 1 to 5 m whereas
Matheson Till is typically 10 to 20 m thick reflecting the availability of
thick easily eroded Ojibway I bottom sediments.

2. Sheets of super clay and sand ripped up from the lake bottom are much
more common in the Matheson Till than in the Chibougamau Till.

3. Sheets in the Chibougamau Till are sand whereas those in the Matheson
Till are mostly clay.

4. The character of the Matheson Till matrix oscillates rapidly from clay-
rich to sandy. The Chibougamau Till is consistently sandy.

5. The upper half of the Matheson Till section is often bedded, consisting
of alternating layers of water laid, clast-poor till-turbidite, soft
glaciolacustrine clay and glaciofluvial/glaciolacustrine sand. No
stratification was observed in Chibougamau Till.

The Chibougamau Till in the eastern portion of the project area (Dolomieu
Twp) is relatively thin and discontinuous, forming a thin surface veneer between
small sporadically scattered outcrops especially in the extreme southeast where
bedrock exposure averages approximately 10 percent (Plan 2). Its thickness
averages 2 to 3 metres with individual intersections up to 17 metres. Of the 83
reverse circulation drill holes in Dolomieu Township, eight (10 percent) did not
intersect till. Portions of the this area therefore were not adequately tested for
subcropping mineralization.
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To the west, in Saussure Township, south of Highway 113, the average till
thickness increases to approximately 10 metres but the till is still discontinuous
due to undulations in the bedrock surface. Till was not intersected in 6 of 49
reverse circulation drill holes (12 percent). These holes are evenly distributed
across the area and do not significantly diminish the effectiveness of the
exploration coverage. Exposures of till are less frequent as a thin surface veneer
of sand and clay is present. North of Highway 113 the thickest intersections of
Chibougamau Till are found (Plan 3), reaching a maximum of 49 metres (Hole 28)
and averaging approximately 35 metres (Sections B"-C and C'-C"). A drumlinoid
profile is evident in the till surface in Hole 06 (Section C'-C") where the till is
underlain by Missinaibi Sediments. ODM has observed that drumlins will not form
over folded, Archean rocks if intervening horizontally bedded Quaternary
sediments are not present.

In the La Ribourde Township porfion of the project area, Chibougamau Till
has been completely removed or considerably thinned by a northeast-southwest
trending fluvial scour channel (Plan 3). Of the 95 reverse circulation drill holes in
this township, thirteen did not intersect Chibougamau Till and seven of these are
within the scour channel. The remaining 6 holes are north of the scour channel and
are associated with bedrock highs. The complete removal or severe thinning of till
over a wide area (Sections A-A', E-E") limits the effectiveness of the exploration

coverage.

The Chibougamau Till north of the scour channel is extensively exposed at
surface and averages approximately 10 metres in thickness with individual
intersections of up to 28 metres (Hole 70). Surface exposure of the till is also
evident just north of the project area where drumlins indicate regional ice flow
along a 213 degree azimuth (Plan 3). The presence of the drumlins suggests
extensive preservation of older Missinaibi Sediments in this area.

South of the scour channel, Chibougamau Till is covered by a thin veneer of
clay. Till thickness averages approximately 10 metres with individual intersections
of up to 19 metres. The till horizon is more laterally continuous than in the north.
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Th.e till matrix material consists largely of beige to gray-beige fine grained
sand and silt rather than clay, reflecting the shallow depth of Lake Ojbway I in this
area. Abundant matrix clay occurs only in Hole 81 and altermating sections of
clay-rich and sandy till occur only in Hole 209 where the till is underlain by
Missinaibi superclay (Plan 3). Intersections of dislocated sediment sheets within
the till are found only in Holes 06, 139 and 141. The only example of clay sheeting
is a 0.5 metre section of gray compact clay near the top of the till in Hole 06.
Sand sheeting occurs in Holes 139 and 141 where respective thicknesses of 4 and 1
metres of fine-grained beige sand occur within a thick section of Chibougamau Till

underlain by Missinaibi sand.

The Chibougamau Till contacts bedrock in 192 of the 200 holes (96%) in which
it was intersected. The relative thinness and sandy character of the till indicate
that it was derived more from the direct erosion of bedrock than from recycling of
Missinaibi Sediments, making it an effective medium for heavy mineral
geochemical exploration. The ratio of Abitibi belt to granitic clasts averages 60:40

in the upper portion of the till and rises to 85:15 within 1 to 5 metres of the
bedrock surface.

5.1.5 Ojibway Sediments (Unit 5)

Sediments related to Lake Ojibway II on Chapais West (Unit 5) include the
following subunits:

5a  Glaciofluvial De Geer moraine sand, gravel and melt-out till deposited
concurrently with Chibougamau Till.

5c  The lower proximal sand member of the Ojibway II lake bed.
5b  The upper distal clay-silt member of the Ojibway II lake bed.

5d A fluvial, upward fining sand and gravel sequence deposited during the
draining of Lake Ojibway IL
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The glaciofluvial member (Subunit 5a) forms numerous De Geer moraines
across the project area. These moraines are best exposed in the eastern region
where they form a series of sinuous semi-continuous ridges trending northwest-
southeast (Plan 3). The ridges are 0.5 to 1.0 kilometre in length and average 5 to 7
metres in height with a base of 30 to 40 metres and a consistent ridge separation of
150 to 200 metres.

The current theory is that De Geer moraines are recessional ice-front
features formed by annual ice calving (Fairbridge, 1968). Crevasses formed during
ice calving were infilled with sand and gravel and lesser amounts of melit-out till.
In low lying areas De Geer moraines would be covered by giaciolacustrine clays and
sands making their identification difficult from reverse circulation drill hoie data.

The lower portion of the glaciolacustrine sequence (Subunit 5¢) is a sand
section found intermittently throughout. the project area but not as extensively as
the overlying clay-silt member (Subunit 5b). Surface exposures are limited but
occur extensively in the extreme eastern portion of the area and to a limited
extent in the west-central region (Plan 3). Both of these areas are closely
associated with De Geer moraines (Subunit 5a) and the sand probably includes some
glaciofluvial component. The sand is exclusively underlain by Chibougamau Till
with the exception of Hole 40 where it rests directly on bedrock. Its average
thickness is 2 metres with individual intersections of up to seven metres. The sand
is beige and fine-grained with localized thin clay beds and grades conformably into
the overlying clay and silt subunit.

The most extensive exposures of the upper clay-silt member (Subunit 5b) are
in the central and western regions south of the fluvial scour channel where the clay
floors small swamps. The surface topography here is lower than in other parts of
the project area, and Lake Ojibway II was deeper. Approximately 30 percent of the
clay intersections are ‘conformably underlain by sand (Subunit 5c) and 70 percent
are conformably underlain by Chigougamau Till. The clay subunit averages -2
metres in thickness with a maximum intersection of 7 metres (Hole 91) and consists
of a downward coarsening sequence of gray-beige, soft, smooth distal clay grading
into more proximal beige silt.
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Th,e fluvial member (Subunit 5d) represents an earlier phase of the present
Chibougamau River and is the final major depositional event to occur within the
project area. It forms a 1 kilometer wide, northeast-southwest trending ribbon
that alternately coincides with the diverges from the present course of the
Chibougamau River in the north-central region (Plan 3) and coincides with Ruisseau
Alouettes in the southwest,

The present Chibougamau River follows the bedrock depression of the
Lamarck fault and it is speculated that a pre-Wisconsinan river carved the channel.
Flow is southwestward through the drill area, thence northward down the Hudson
Bay slope. Late Wisconsinan till melt out resulted in damming of the narrow gap
between the bedrock walls of this channel just south of the mouth of the Ruisseau
Alouette. Remnants of this dam till are clearly visible on air photo stereo-pairs of
the area. When the receding Wisconsinan ice front reached Hudson Bay, the
southward outlet of Lake Ojibway H between Noranda and Kirkland Lake was
abandoned in favour of northward channels and the lake level fell catastrophically.
Drainage across the emerging lake bottom in the Chapais West area was via the
Chibougamau River along the early scour channel route. As the water supply
diminished, the scour channel was infilled with fluvial sediments. Eventually the
till dam on the south edge of the channel was breached and the Chibougamau River
began to follow its present course. In the beheaded southwestern part of the of the
old channel, the drainage direction was reversed and the modern northeast-flowing

Ruisseau Alouettes was formed.

The lower portion of the scour channel section consists of alternating coarse
sand and gravel beds gradually fining upwards to fine beige sand. Chibougamau Till
has been completely removed in Holes 32, 34, 62, 65, 68, 97 and 98 and thinned to
less than 2 metres in Holes 46, 89, 90, 91, 92, 94, 95 and 96. Any dispersion trains
emanating from the north-northeast would also have been partly or completely

removed.

5.1.6 Cochrane Till {Unit &) and Cochrane Sediments (Unit 7)

The final glacial event in the Abitibi, before the draining of Lake Ojibway II,
was a minor southeastwara readvance of the Matheson lobe into the northern part
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of the lake. This event is known as the Cochrane Stage (Prest, 1964). Clay eroded
from the lake bottom was redeposited as Cochrane Till and a new layer of
glaciolacustrine clay and sand that we call Cochrane Sediments was deposited over
the till. The Cochrane advance terminated in the Joutel-Matagami area and

Cochrane Till and Cochrane Sediments therefore are not present at Chapais West.

6. OVERBURDEN GEOCHEMISTRY
6.1 Regional Gold Background

Most gold occurrences in the Abitibi belt are of the free gold type. Even in
Casa-Berardi or Hemlo-type deposits having a high pyrite/arsenopyrite content,
most of the gold is free although very fine grained (50 microns). Thus, all tills
over the Abitibi belt contain scattered free gold particles. Due to the nugget
effect — the chance occurrence of a coarse gold particle in a given sample -- the
gold backgrounds of small till samples collected at the same site will vary by
several orders of magnitude.

The nugget effect can be overcome if a sample of sufficient size is collected
and all of the gold is concentrated into a small heavy mineral fraction that is then
analyzed in its entirety (Clifton, 1967). We have found that at least 50 kg of till
would be needed to overcome the nugget effect. However, it is impractical to
coliect, process or amalyze samples of this size. We have standardized to 7-9 kg
samples because reverse circulation drills deliver this quantity of material during
one metre of advance.

Rather than trying to eliminate the nugget effect, we have developed
procedures for recognizing and discounting anomalies that are caused by it.
Specifically we measure the dimensions of all gold grains sighted on the table or
recovered by panning and use these dimensions to calculate the expected
contribution of each gold grain to the concentrate assay (Appendix C). In this way,
the cause of each high assay is identified and nugget anomalies are screened out.
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Most gold particles occur as thin flakes and it is difficult to position these
flakes on edge to measure their thickness. However, we have found that each flake
can be treated as a disc in which the thickness is a function of the diameter. For
flakes of less than 1000 microns diameter, this relationship is expressed by the

following equation:

t = 0.2d - 0.01(d-100) d
100

Thus, by simply measuring the diameters of the gold flakes that separate from the
samples during tabling, it is possible to calculate the relative volume of gold in a
given flake and from this relative volume to calculate the geochemical assay that
the flake would produce in a sample of specific size. Clifton (1967) showed that a
100 micron flake will produce a value of approximately 100 ppb in a 15-gram
sample. Conveniently, the analyzed 3/4 concentrates of reverse circulation
samples also weigh about 15 grams. Thus the range of assays produced in a
"starndard" reverse circulation concentrate by a single gold flake of varying size is

as follows:

Size Flake Diameter
Classification (microns) ) ppb_Au
Very Fine 50 10
" 100 100
Fine : 150 330
" 200 760
Medium 300 2,400
" 400 5,400
" 500 10,000
Coarse 600 16,200
" 700 24,000
" 800 33,300
" 900 43,700
" 1,000 55,000
Very Coarse 1,000+ 55,000+

It is apparent from the above figures that till concentrates that contain no
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free golii will assay less than 10 ppb provided auriferous sulphides are also absent.
Concentrates containing a single gold particle will assay from 10 ppb to more than
55,000 ppb depending on the size of the gold particle. Thus the normal background
for till concentrates ranges from less than 10 ppb to more than 55,000 ppb.

We have found that fewer than 30 percent of till concentrates from the
Abitibi region yield gold assays lower than 10 ppb. Most samples give assays of 20
to 500 ppb, suggesting the presence of one to five gold particles in the 50 to 150
micron range or/and of auriferous sulphide minerals. Ten to fifteen percent of

samples contain a coarser gold grain that produces an assay over 1000 ppb.

Thick gold particles do not separate well from magnetite on the table, and in
more than 80 percent of the cases where a high assay has been reported for a
sample in which we did not see gold, the assay was caused by a single thick gold
particle coarser than 150 microns. This'is relatively easy to prove by panning the
retained 1/4 concentrate and assaying it (the 3/4 concentrate either is destroyed or
is not available for four months after analysis), preferably by the non-destructive
neutron activation method. If the 3/4 concentrate assay was caused by a single
gold grain, the 1/4 assay will be low. If the assay was caused by fine gold, a large
number of grains would be required. Several such grains will be visible when the
1/4 pan concentrate is panned and this concentrate should assay the same as the
3/4 concentrate . If the 3/4 assay was caused by invisible gold in sulphides, the 1/4
concentrate will normally contain more than 10 percent pyrite plus elevated levels
of another sulphide mineral such as arsenopyrite, galena, chalcopyrite or

molybdenite, and will assay the same as the 3/4 concentrate.

6.2 Gold and Base Metal Anomaly Threshold Levels

Gray (1983) observed that heavy mineral gold assays in a number of dispersion
trains tested by Asarco were 3000 ppb or higher. We have arrived at the same 3000
ppb threshold figure in a different manner. As early as 1976, we recognized that
the grade of our concentrates within 1 km of source on base metal and uranium
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dispersi‘on trains was similar to the grade of the source provided the source was of
normal width (5 to 10 metres) and was oriented perpendicular to the direction of
glacial ice advance. We have since proved that the same relationship applies to
gold dispersion trains. Thus, assuming that gold mineralization must grade a
minimum of 3 g/tonne (3000 ppb) to be significant, the anomaly threshold level in
our concentrates is 3000 ppb.

It is not uncommon for gold deposits in the Abitibi belt to have a subcropping
strike length of only 100 metres. Most of these deposits strike sub-parallel to
bedrock stratigraphy and sub-perpendicular to glaciation. Using the 3000 ppb
anomaly-threshold level, a reverse circulation drill hole separation of 100 metres
would be needed to detect the deposits. However, most of the deposits have sub-
ore strike extensions that increase the total mineralized length to three to four
times the deposit length. If a low anomaly threshold is used and careful gold grain
counts are made, the mineralized zones can be detected with confidence using a
300-400 metre hole separation. This greatly reduces exploration costs. We
therefore consider any gold values over 1000 ppb to be potentially anomalous, and
we prefer to pan concentrates in which any gold is seen or in which pyrite levels
are sufficient (+20 percent) to interfere with the table gold count.

The base metal background of a heavy mineral concentrate, and particularly
of a high-density methylene iodide concentrate, is higher than that of a whole
sample, ranging up to several hundred ppm, because base metals tend to substitute
to a significant extent for other metal ions in the structures of heavy silicate and
sulphide minerals such as pyroxene and pyrite. The established anomaly threshold
level for Cu and Zn, indicating the presence of ore-type minerals such as
chalcopyrite and sphalerite in the sample, is 700 ppm. Because methylene iodide
concentrates from dispersion train samples tend to grade the same as the bedrock
source mineralization, massive sulphide deposits which typically grade 50,000 ppm
(5 percent) combined Cu-Zn often produce anomalies over I0,000'ppm in each
metal. The same deposits average 35 ppm (1 ounce/ton) silver, and the silver
anomaly threshold corresponding to 700 ppm Cu or Zn is about 2 ppm. The anomaly
threshold level for arsenic is about the same as for Cu and Zn but only those

anomalies having a gold association are significant.
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Stratigraphic Properties of a Dispersion Train

Glacial processes are systematic and heavy mineral dispersion trains in tills

have specific configurations (Averill, 1978). For example, dispersed material tends

to be sheeted progressively upward in the ice with increasing distance from source,

causing the trains to rise in the till and thicken down-ice. Lateral spreading, in

contrast, is minimal and most trains are tapered ribbons rather than fans.

ODM has traced nine gold dispersion trains (Table 1) and several base metal

and uranium trains to source on both new discoveries and known deposits. These

trains have had the following properties:

or

3.

6.4

At a specific distance from source, the mineralization in adjacent drill
holes was at a specific level within a specific till unit.

The train was at least two samples (2-3 m) thick unless:
(a) The host till was very thin.

(b) The train was intersected within 100 m of source.

The width of the train was not more than twice the cross-ice length of
the source mineralization.

The maximum length of the train for deposits oriented perpendicular to
glaciation was 1 km (gold) to 5 km (base metals/uranium).

Properties of a Free Gold Dispersion Train

Ten to fifteen percent of background till samples over the Abitibi belt
produce heavy mineral gold anomalies higher tﬁan our 1000 ppb threshold due to
the nugget effect. Tor the reverse circulation/heavy mineral method to be
effective, free gold dispersion trains, which are relatively rare, must be

differentiated with confidence from the numerous nugget anomalies. This is done

on the basis of the gold grain counts rather than the assays. We have found that

the gold particles in significant dispersion trains have the following properties:
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1. At least 10 gold particles are present per 7 kg' of till matrix.

2. The gold particles are of a common size, reflecting the size of

crystallization at source.

3. The gold particles are of a common shape, reflecting a common

distance of transport from source.

4.  Since most gold dispersion trains are traceable for less than one km
(Table 1) and gold particles become abraded after one km of ice
transport (Fig. 5), the shape of the gold particles is either irregular

or delicate.

Background nugget anomalies, unlike dispersion trains, do not normally
repeat in the section, although with 15 f)ercent of samples containing anomalies of
this type, chance repetition does occur. Another property common to dispersion
trains of all types is the presence of pathfinder minerals because most mineralized
zones are multi-metallic. Even deposits that are considered to be strictly free gold
occurrences generally have halos containing sufficient pyrite, arsenopyrite, galena,
chalcopyrite or molybdenite for a pathfinder association to be evident in the

dispersion train. Nugget anomalies have no pathfinder association.
6.5 Properties of an Invisible Gold Dispersion Train

We have ‘encountered only one invisible gold dispersion train among nine
gold trains tested. In one other train, the gold was very fine and more was

recovered as composite gold/sulphide grains than as free grains.

In invisible gold trains it is not possible to use gold particle shape to
predict distance to source. The distance must be gauged from the vertical
positions ©f the anomaly in the host till and of the till in the stratigraphic
succession. In most other respects, however, invisible gold dispersion trains are
easier to wace than free gold dispersion trains. The following specific advantages
are cirec:
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‘1. A pathfinder mineral association is always present.

2. The pathfinder minerals occur in sufficient concentrations that they

can be seen in pebbles as well as in the heavy mineral fraction, and
the host rock can therefore be determined.

3. The source mineralization is generally conductive and can be located
by geophysical methods.

4. Gold/pathfinder metal ratios in the concentrates are relatively

constant, and any interference from background nuggets is readily
recognized,

5. The dispersion trains are longer and more uniform than free gold
trains.

Some of these advantages apply only to unoxidized till samples from drill
holes. Invisible gold is chemically reconstituted into the clay fraction if the host

sulphides are destroyed by oxidation. Thus, in surface pit sampling programs,

heavy mineral analysis will detect only the free gold. 'Conventional geochemical
analysis should be used if sulphide gold targets are expected.

6.6 Chapais West Heavy Mineral Gold Anomalies

Forty-five of the one thousand one hundred and six overburden samples (4.1
percent) produced gold assays over the 1,000 ppb anomaly threshold compared to
the 10-15 percent Abitibi norm. Eleven additional samples containing visible gold

would have given assays over 1,000 ppb if the coarsest gold grain had entered the

3/4 analytical split of the concentrate. No samples yielded more than the

minimum 10 grains required for a free gold dispersion train. Forty-four drill holes
(19 percent) contain anomalous samples, and gold grains were observed in eighty-

nine of the samples (8 percent). These statistics alone suggest that most of the




-96 -

anomalies are due to background nugget noise. Most of the anomalies are clustered

in the east-central part of the drill area where the Chibougamau Till is thin.

Fig. 15 is a diagrammatic representation of the Chapais West overburden
gold anomalies. In this figure the forty-four holes that contain anomalous levels of
gold are plotted INPUT-fashion. Where two or more anomalies are present in a
hole, the best anomaly is shown. The cross-hair indicates a gold content greater
than or equal to the 1,000 ppb (measured or calculated) or 10 grain/sample anomaly
threshold levels. Quadrants one through four (clockwise from upper right)
represent greater than or equal to one thousand ppb Au, greater than or equal to
ten grains of visible gold, greater than 50 percent of the visible gold being delicate
and stratigraphic continuity, respectively.

As numerous anomalous samples and holes are present, various screening
processes are used to separate background noise from those anomalies which are,
or may be, caused by dispersion from significant mineralized sources. The
screening processes and anomalies discounted are listed in Table 6. In some cases

anomalies are discounted for more than one reason.

One screening method is to eliminate anomalies which have no
stratigraphic continuity. In this regard, anomalies at the base of a till horizon are
assumed to have stratigraphic continuity as are anomalies in single sample till
horizons. A lack of stratigraphic continuity is displayed by a single, isolated
anomalous sample within or at the top of a multi-sample till horizon. A lack of
stratigraphic continuity may be due to the presence of a single nugget or an
erratic, high concentration of gold grains, especially in placer beds in Missinaibi
gravels or at the washed surfaces of till horizons.

A second phase of anomaly screening is the calculation of assays (Appendix
C) using the formula/parameters discussed in a previous chapter. In this case the
calculated and measured (geochemical) assays are compared. Either good
correlation or a low measured assay is indicative of sufficient visible gold being

seen initially to account for the anomaly. We consider the correlation between
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Grains {st Phase 2nd Phase 3rd Phase
Gold Anomalies V.G, Screening Screening Screening
Hole Sample _Au Assay (ppb)_ (*Not (No. Strat. (Good Corr./ (inferred
No. No. Meas. Calc. Panned) Cont.) Low Assay) Nugget) Remarks
Cw-85 06 08 1,260 1,592 i* X X - .
24 30 4,291 1* X X - Pulp and metallics assay, check panned, no V.G.,
nugget lost.
07 09 3,530 1,719 1% X X -
09 02 2,380 731 [* X High X Check panned, no V.G.
04 10,880 4,086 1* X High X Check panned, no V.G.
08 1,720 129 1* X High X Check panned, V.G., 1A @ 50 x 75
10 03 4,430 NA o* X High X Check panned, no V.G., 5% py.
12 03 1,250 1,299 2 X X -
21 01 1,120 NA o* X High X Check panned, no V.G., conc. 10.0 g
22 03 1,170 NA 0* X High X Check panned, no V.G.
27 12 3,920 NA o* X High X Check panned, no V.G., 10% py.
19 1,600 6 | X High X Check panned, no V.G., 15% py., no pathfinder.
28 14 2,155 NA o* X High - Check panned, no V.G., 5% py.
30 Q1 20 2,93] 1* X X - Pulp and metallics assay,
check panned, no V.G., 3% py.
13 1,030 NA o+ X High X Check panned, no V.G., 3% py.
47 02 160 5,024 1* X X Found Pulp and metallics, check panned, original
1A (@ 400 x 400 grain found
49 02 4,270 3,360 3 X X -
54 03 13,210 5,329 4 Basal High X Pulp and metallics assay, check panned, no V.G.; 15% pyx
38 03 2,040 1,060 3 Basal X -
89 07 1,290 311 |* X High X Check panned, no V.G, conc. 8 g.
o 13 3,660 1,413 i* X X -
101 03 3,930 2,584 |+ Chance High Check panned, no V.G.
06 6,730 4,297 2 Chance X -
103 02 1,080 263 1* X High X Check panned, no V.G.
105 (1] 7,040 3,567 I Basal X -
110 09 1,000,000 NA o+ X High X Check panned, no V.G., 5-10% py.
11 0! 6,050 NA o Basal High X Check panned, no V.G., 20% py., no pathfinder.
112 o1 13,425 NA o* X High X Check panned, no V.G., 5-16% py., conc. 5 g.
03 11,380 13,339 | Basal X -
113 01 2,680 1,178 I1* Chance High - Check panned, no V.G., conc. 9 g.
02 1,300 144 1 Chance High X Check panned, original 1A @ 125 x 125, 3% py.
{15 03 20 1,768 I* Chance X - Pulp and metallics assay, check panned,
no V.G. or sulph., only nugget lost
04 3,620 NA 0* Chance High X Check panned, no V.G., 1% py., 11 g conc.
138 05 50 37,534 | Basal X - Check panned, no V.G., 8 gm conc.
140 03 2,070 83 1% Basal High X Check panned, no V.G,
141 09 20,830 10,812 1* X X -
142 10 290 1,297 3 X X Found Pulp and metallics assay, check panned,
original 1A @ 250x250 grain found
143 06 1,980 197 1 X High X Check panned, no V.G., 15% py., no pathfinder,
146 ol 2,185 NA 0* Basal High X Check panned, no V.G., conc. 6 g.
157 0l 1,310 81 1* Basal High X Check panned, original 1A @ 150x75 grain found
161 09 1,340 860 1 X X -
163 02 1,005 NA o* X High X Check panned, no V.G., 10% py.
170 04 1,480 611 | Basal High X Check panned, no V.G., 25% py., no pathfinder,
176 18 1,260 631 1 X X -

Table 6 - Gold Anomaly Discrimination for Samples with Calculated or/and
Measured Assays over 1000 ppb or/and More than 10 Grains Visible Gold
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a—
Grains Ist Phase 2nd Phase
Gold Apomalies V.G. Screening Screening
Hole Sample” _Au Assay {ppb)_ (*Not (No. Strat. (Good Corr./
No, _ _No. Meas.  Calc. Panned) Cont.) Low Assay)
Cw-85-181 03 170 2,264 1 X X
191 03 1,750 2,081 2 Rasal X
192 07 1,680 {1,701 1 Basal X
195 07 850 3,328 | Basal X
197 02 1,080 2,405 i X X
09 4,700 NA o* X High
199 03 5,290 NA o* Chance High
04 30 3,370 ! Chance X
205 ' ol 50 1,613 I+ X X
np 0 3,690 270 I* X High
218 02 290 10,941 2 X X
222 0! 1,190 NA O* Basal High

3rd Phase
Screening
(Inferred

_Nugget)

Found

> x

Reimarks

Pulp and metallics assay, check panned, no V.G.
or sulph., nugget lost. .

Puip and metallics assay, check panned,
original 1A @ 300x400 grain found

Pulp and inetallics , check panned, no V.G,
Check panned, 1A @ 75 x 100 found
Check panned, no V.G., conc. 10 g.

Pulp and metallics assay, check parned,
no v.G., conc. 6 grs

Pulp and metallics assay, check panned, no V.G.,
1% py. .

Check panned, no ¥.G., conc. 7.2 g.

Pulp and metallics, check panned,

original 1A (@ 400 x 950 grain found
Check panned, no V.G., conc. 3.7 g.

Table 6 - Gold Anomaly Discrimination for Samples with Calculated or/and
Measured Assays over 1000 ppb or/and More than 10 Grains Visible Gold
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calculated and measured assays to be '"good" if the calculated assays are not more
than twice as high as or fifty percent less than the measured assays. This allows
for a doubling or halving of the normal thickness factor for flake gold particles
used in the calculation. A low measured assay indicates that the largest grain of
visible gold or a disproportionate number of the grains remained in the retained 1/4
split of the concentrate. Thus either good correlation of measured and calculated
assays or a low measured assay generally indicates background noise if the 10 gold

grain threshold for dispersion trains is not met.

A third screening method is the indirect elimination of nugget anomalies.
Table 6, in addition to Low Assays and Good Correlation, includes another category
~-High Assays - which refers to those samples in which the number of gold grains
sighted was not sufficient to explain the anomalies obtained. High Assays can be

caused by any one of the following;
1. A missed nugget.

2. A sighted nugget for which the actual thickness is greater than the
assumed thickness (0.1-0.2 x diameter) used in the assay calculation.

3. The difference in weight between the total concentrate on which the

calculation is based and the 3/4 concentrate that is assayed.
4, A large number of missed fine gold grains.
5. Invisible gold in pyrite or other heavy minerals.
Missed nuggets normally account for about 80 percent of high assays, the
thickness and weight factors for 10-20 percent, and fine gold and invisible gold for

less than 10 percent. Only the fine gold and invisible gold anomalies are

significant.

e e A s
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One method of evaluating anomalies in the High Assay category is to pan the
retained 1/4 concentrates (Table 7). An absence or minimal amount of fine visible
gold or less than ten percent sulfides in the 1/4 concentrate precludes the
occurrence of fine gold or sulphide gold in anomalous concentrations in the 3/4
analytical split, and such anomalies can be assumed to have been caused by a
missed or unusually thick nugget. Samples which apparently contain multiple gold
particies but do not meet the ten grain minimum (assuming visible gold in the 1/4
and 3/4% is directly proportional) are grouped with nugget anomalies provided

sulphide levels are low.

Using the screening processes described, the majority of Chapais West
anomalies can be confidently discounted. Single sample anomalies are most easily
discounted. If three adjacent anomalous samples in a thick overburden section are
considered, more difficulty may be encountered in relegating the results because of
their apparent stratigraphic continuity. LHowever, one anomaly may be due entirely
to a single nugget observed initially. Another may be due to five or six background
grains with a good correlation of measured and calculated assays. This leaves a
single sample anomaly now having no stratigraphic continuity. The high frequency
of background gold grains makes chance repetition of nugget anomalies in adjacent
samples common. For multiple sample anomalies to be considered dispersion from
a unique source, each anomalous sample must have the same parameters (i.e. type,

size and shape of gold, pathfinder elements, etc.).

6.6.1 Visible Gold Anomalies

Sufficient visible gold was seen in twenty-six (46 percent) of the fifty-six
anomalous samples to explain the assays obtained (Good Correlation or Low Assays
in Table 6).

Fourteen of the anomalies show Good Correlation; nine of these have only
one gold grain present and are clearly of the background nugget type. Six of the
one-grain occurences also have no stratigraphic continuity and three are from basal

samples. None have a pathfinder mineral or element association.




Hole
No.

Cw-85- 09

27
54
89
101
103
113

140
143
157
170
206

10
21
22
27
28
30
110
111
112
115
146
163
197
199
222

Sample
No.

02
04
08
19
03
07
05
02
01
02
03
06
01
04
02

03
01
03
12
14
13
09
01
01
04
0l
02
09
03
01

Strat.
Cont.
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3/4 H pulp
(grams)

V.G.+ Sulp.

in 1/% conc.

GROUP 1: TABLE GOLD PRESENT

No
No
No
No
Basal
No
Chance
No
Chance
Chance
Basal
No
Basal
Basal
No

12.
12,
16.
11.
31.

9.
18.
16.

9.

7.
21,
13.
19.
36.

8.

OFANROOWVWWUNNNFXOO

No V.G.

No V.G.
IA@75x50

No V.G., 15% py.
No V.G., 15% py.
No V.G.

No V.G.

No V.G.

No V.G.

1A @ 125x125
No V.G.

No V.G., 15% py.
1A @ 150x75

No V.G., 25% py.
No V.G.

GROUP 2: NO TABLE GOLD PRESENT

No
No
No
No
No
No
No
Basal
No
Chance
Basal
No
No
Chance
Basal

18.
11.
16.
19.
22.
l6.
1.
14,

7.
12.
14.
21.
10.
12,

3.

NAUMUMWNAOANOVOVO NN W—OW

No V.G.

No V.G.

No V.G.

No V.G., 10% py.
No V.G.

No V.G.

No V.G.

No V.G., 20% py.
No V.G.

No V.G.

No V.G.

No V.G., 10% py.
IA @ 100x75

No V.G.

No V.G.

Remarks

Missed nugget

Missed nugget

Probable nugget

Sulp. gold/missed nugget
Sulp. gold/missed nugget
Missed nugget

Missed nugget

Missed nugget

Missed nugget

Probable nugget

Missed nugget

Sulp. gold/missed nugget
Probable nugget

Sulp. gold/missed nugget
Missed nugget

Missed nugget
Missed nugget
Missed nugget
Sulp. gold/missed nugget
Missed nugget
Missed nugget
Missed nugget
Sulp. gold/missed nugget
Missed nugget
Missed nugget
Missed nugget
Sulp. gold/missed nugget
Missed nugget
Missed nugget
Missed nugget

TABLE 7: Visible Gold With or Without Sulphides in Panned
1/4 Concentrates of Samples With High Measured Assays
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Of the remaining five anamalous samples with Good Correlation, three
contain two gold grains and two contain three gold grains. In all cases the gold is
abraded, vari-sized and does not have any pathfinder association. In addition, two
of these multi-grain anomalies have no stratigraphic continuity, one shows chance
continuity with another anomaly and two are from basal samples.

Twelve of the samples in which sufficient visible gold was seen to account for
the anomalies have Low Assays suggesting that not all of the observed gold was in
the analyzed 3/4 concentrate. In all twelve samples one or more gold nuggets over
150 microns was observed during initial processing and a pulp and metallics assay
was made to allow for the problem of nugget smearing during pulping. In Sample
197-02 the difference between the calculated and measured assays is just over the
limit for good correlation indicating that the sighted nugget was thinner than
normal. Check panning of the 1/4 concentrates of four other samples produced the
original nuggets. In the remaining seven samples, the original nuggets -- one in
each sample -- must have been lost at some point during sample processing. This

could have occurred at any one of three stages.

While ODM was studying the grains under the microscope.
2. While Bondar-Clegg was screening the coarse metallics from the pulped
3/4 concentrate.

3.  While ODM was check panning the 1/4 concentrates.

There is no evidence for loss during microscope examination as all the
nuggets are coarse and not difficult to handle.

Loss during check panning is considered improbable because the pan rejects
were re-panned as many as three times if the nuggest could not be found on the

first attempt.

There is considerable evidence that most of the loss occurred during pulp and
metallics processing. Bondar-Clegg is supposed to use a very short pulping time
that would normally reduce only 10 to 20 percent of any nugget gold to -150 mesh
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and leave 80 to 90 percent of it as flattened metallics in the +150 mesh fraction.
Very low +150 mesh weights for Samples 30-01 (0.01 grams) and 115-03 (0.18
grams) indicate a much longer pulping time was used. This would probably smear
the gold nugget on the sides of the shatter box and possibly carry it over into the
next sample. A 40,000 ppb assay was reported for the +150 mesh fraction of
Sample 30-01, confirming the presence of coarse gold, but a 65 micron flake would
produce this assay since the +150 mesh portion is so small. A much larger 125 x
650 micron nugget was seen in the original sample.

For Samples 06-24, 138-05, 181-03, 199-04 and 205-01 the expected 20
percent of the gold is in the fines but little or no gold is present in the +150 mesh
fraction. This suggests that the metallics were somehow lost while being

transferred from the pulping and sieving equipment to analytical vessels.

6.6.2 Unexpected Gold Anomalies

Little or no gold was seen while processing thirty samples that gave assays
over 1,000 ppb (High Assay category). Fire assay/atomic absorption analysis
precludes check panning of the 3/4 concentrates. Check panning results of the

retained 1/4 splits are summarized in Table 7.

Visible gold was observed during initial processing of fifteen of the High
Assay samples (Group 1). No additional visible gold or sulphide values over ten
percent were noted during 1/4 concentrate check pannings of eight of these
samples clearly indicating the presence of a nugget missed during processing.

Four of the remaining seven 1/4 concentrates (Samples 27-19, 54-03, 143-06
and 170-04) did not contain visible gold but sulphide values are fifteen percent and
over. Samples 27-19 and 143-06 have no stratigraphic continuity and the anomalies
therefore are not significant. Samples 54-03 and 170-04 are from the basal portion
of the Chibougamau Till and could theoretically represent dispersion of invisible

sulphide gold from nearby sources. However, neutron activation check analysis of
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the 1/4 concentrates returned low gold values of 210 and 90 ppb respectively,
indicating that the anomalies were caused by missed nuggets. Each of the three
remaining samples (09-08, 113-02 and 157-01) contained one abraded gold grain in
the 1/4 concentrate -- insufficient for a significant dispersion train. In addition,
Samples 09-08 and 113-02 can be discounted due to a lack of stratigraphic
continuity. Sample 157-01 has basal continuity but only a low sulphide

concentration (5 percent) and no pathfinder association.

No visible gold was observed during the initial processing of fifteen of the
High Assay samples (Group 2). No visible gold or sulphide values over ten percent
were noted during 1/4 concentrate check pannings of eleven of these samples,
clearly indicating the presence of a nugget that was missed during processing. In
addition, seven of these samples have 3/4 concentrate weights under fifteen grams.

One small gold grain in a small concentrate can produce a large measured assay.

Three of the remaining four 1/4 concentrates (Samples 27-12, 111-01 and
163-02) did not contain visible gold but sulphide values are between ten and twenty
percent. Samples 27-12 and 163-02 have no stratigraphic continuity and therefore
are not considered significant. Sample 111-01 is from the basal portion of the
Chibougamau Till and the anomaly could theoretically represent dispersion of
invisible sulphide gold from a local source. However, neutron activation check
analysis of the 1/4 concentrate returned a low gold value (250 ppb) indicating that

the anomaly was caused by an unsighted nugget.

The 1/4 concentrate of Sample 197-09 did contain one abraded gold grain but
this anomaly can be discounted due to the abraded nature of the gold and a lack of

stratigraphic continuity.
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6.7 Chapais West Heavy Mineral Arsenic, Silver and
Base Metal Anomalies

Twenty-eight of the 1,106 overburden samples (2.4 percent) from twenty-one
overburden drill holes (9.3 percent) produced assays over anomaly threshold levels
for arsenic, copper, zinc (all 700 ppm) or silver (2 ppm). Fig. 16 is a diagrammatic
representation of these anomalies. In this figure the twenty-one holes that contain
anomalies are plotted INPUT - fashion. Where two or more anomalies are present
in a hole, the best anomaly is shown. Quadrants one through four (clockwise from
upper right) represent greater than or equal to 700 ppm Cu, Zn and As and greater
than or equal to 2 ppm Ag respectively.

As numerous anomalous samples and holes are present, a limited screening
process, similar to that previously used for gold anomalies, can be employed to
separate background noise from those anomalies which are, or may be, related to
significant mineralized sources. The screening process and discredited anomalies
are listed in Table 8, and the remaining anomalies are shown in Fig. 17. In some

cases anomalies are discounted for more than one reason.

As with gold anomalies, one screening method is to eliminate anomalies
which have no stratigraphic continuity. Seven of the arsenic, silver and base metal
anomalies have no stratigraphic continuity. All of these anomalies are weak with
the exception of a 30 ppm silver spike in Sample 110-09. However, this sample also
assayed over 1,000 ppm (1,000,000 ppb) gold and it is normal for gold to contain up

to 20 percent alloyed silver.

A second screening method is the direct mineralogical elimination of
anomalies. The retained 1/4 concentrates were visually examined under a
binocular microscope to ascertain the percentages of copper, zinc, silver and
arsenic minerals present relative to the percentage of pyrite. In addition, small
incorporated rock chips were observed for the presence of economically viable
banded massive base metal sulphides versus less attractive vein-hosted
disseminated sulphides. Anomalies can be eliminated where the percentage of iron
sulphide is greater than ten percent and the percentage of copper or zinc minerals

is less than 0.1 percent. Nine of the twenty-eight anomalies are in this category.
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]
Hole ’ mple Strat. Strat. Assay Values (pp. .

No. No.  Cont.  Unit Cu Zn Ag As 1/4 H. M.C. _Remarks
Cw-85- 05 10 Basal C. Till 2,980 90 l.1 134 35% cubic py., 0.5% cpy. Poss. train
06 20 No C. Till 776 70 0.4 832 - -
08 08 Yes C. Till 735 1,600 0.6 165 10% py., 1.0.1% cpy., 1-2%
qtz.-py. vein cuttings
with 10% f.g. red sphal. Weak train
09 Yes C. Till 881 310 0.6 254 10% py., 0.1 cpy. Weak train
10 Yes C. Till 787 380 0.4 206 10% py., 0.1 cpy. Weak train
Il Yes C. Till 1,346 240 0.7 162 20% py., 10% mar., 0.2% cpy. Weak train
11 10 No C. Till 579 1,162 1.3 127 - -
15 0! Basal C.Till 276 1,688 0.8 3 10-15% mass. py.-gf.,
LO.1% cpy., no sphal. Weak train
24 11 No C. Till 121 1,700 0.2 L2 - -
27 24 Basal L. Til 830 510 1.2 472 35% py., 5% po., L0.1% cpy. No train
36 0l Basal C. Till 2,900 9,470 2.5 496 10% py., 0.7% sphal, 0.5 cpy. Weak train
103 05 Basal C.Till 1,450 100 0.7 294 30% py., L0.1% cpy. No train !
110 09 No C. Till 184 82 39.0 304 - - '06;
144 01 Basal C.Till 716 110 0.2 212 10% py., L0.1% cpy. No train \
158 01 Basal = C.Till 752 140 0.6 394 10%py., 10% mar., L0.1% cpy. No train
171 05 Basal C,Till 985 148 0.8 284 35% py., 1% po., L0.1% cpy. No train
177 05 Basal C.Till 2,084 290" 0.6 352 25% py., 0.5 cpy. No train
199 12 Yes C, Till 790 521 1.0 440 25% py., 0.5% cpy. Weak train
13 Yes C. Till 1,120 579 1.1 568 35% py., 0.5% cpy. Weak train
14  Yes C. Till 730 502 0.8 520 35% py., 0.2% cpy. Weak train
17 No L. Tilt 760 476 1.2 472 - -
201 l6 No C. Till 1,336 63 0.9 176 - -
202 07 Basal C.Till 784 20 0.3 22 40% py. No train
203 0l Basal C.Till 866 33 0.2 139 10% py. No train
204 0! Basal C.Till 999 28 0.4 92 10% py., L0.1% cpy. No train
207 07 No C. Till 1,350 93 0.6 278 - -
09 Basal C. Till 935 103 0.8 191 20% py., L0.1% cpy. No train
209 09 Basal C.Till 1,850 126 0.6 130 No 1/4 split Small conc.

Table 8: Heavy Mineral Arsenic, Silver and Base Metal Anomaly Summary
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Two stronger anomalies in Samples 05-10 and 177-05 can also be
mineralogically eliminated because the mineralization is of a non-economic
variety. In Sample 05-10, a 2,980 ppm copper assay correlates with a chalcopyrite
concentration of 0.5 percent. The sample also contains 35 percent pyrite. The
chalcopyrite occurs as discrete crystalline grains and all of the pyrite is of the
cubic variety, precluding a massive sulphide type source. In Sample 177-05, a 2,084
ppm copper assay correlates with a chalcopyrite concentration of 0.5 percent. The
sample is of basal Chibougamau Till containing a 0.5 metre boulder similar to the
underlying mafic volcanic bedrock which is slightly anomalous in copper (155 ppm)
and zinc (112 ppm). The chalcopyrite in the till concentrate occurs in quartz-
pyrite rock chips and was probably milled from the bedrock or boulder by the drill
bit rather than by glacial ice.

For concentrates weighing less than 5 grams, a 1/4 split was not retained and
the mineralogy could not be checked. This was the case for Sample 209-09 which
assayed 1,850 ppm copper. However, the copper value is not accompanied by
anomalous zinc or silver, suggesting a vein source. Only a small amount of
chalcopyrite would be needed to produce the weak anomaly in the small
concentrate.

The remaining base metal anomalies encompassing nine samples in four holes
(No. 08, 15, 36 and 199) are suggestive of dispersion from low grade but potentially
significant subcropping mineralization. These anomalies are discussed below in

numerical order.

6.7.1 Hole 08 Anomaly

The overburden section in Hole 08 consists of 3 metres of Ojibway lake clay
overlying 17 metres of sandy to clay-rich Chibougamau Till. The basal 5 metres of
till (Samples 09, 10 and 11) are anomalous in copper while Sample 08 is anomalous
in both zinc and copper. Copper values range from 735 ppm at the top of the
anomalous zone to 1,346 ppm at the base. Elevated values of copper also extend
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upward from Sample 08 to within 4 metres of the top of the Chibougamau Till
section. Zinc values show a generally decreasing trend from an anomalous value of
1,600 ppm (Sample 08) at the top to an elevated value of 240 ppm at the base of
the section. Silver and arsenic values range from 0.4 to 0.7 ppm and 162 to 254
ppm, respectively. These values are elevated but not anomalous with no apparent

trends.

The 1/4 concentrate splits of Samples 08, 09 and 10 contain 10 percent
pyrite. Sample 11 contains 20 percent pyrite and 10 percent marcasite. The

marcasite occurs as a growth of finer grains producing a botryoidal texture.

Chalcopyrite was identified as the copper mineral with concentrations
ranging from 0.1 to 0.2 percent. There is good correlation between observed

chalcopyrite concentrations and copper values.

The chalcopyrite in Samples 08, 09 anc 10 occur as discrete grains. Sample
11 contains less than 0.1 percent quartz-pyrite-chalcopyrite rock chips indicating a
probable vein-hosted bedrock source. Sample 08 contains 1-2 percent quartz-

pyrite-sphalerite vein chips.

Hole 09, approximately 400 metres west of Hole 08, contains a 30 metre
section of Chibougamau Till. Samples from the lower 14 metres of the section
contain elevated values of copper bordering the anomalous threshold level. This
would give the dispersion horizontal as well as vertical continuity. Although the
magnitude of all the base metal analyses in Holes 08 and 09 is low compared to
base metal dispersion trains from known ore bodies, the degree of horizontal and
vertical continuity and the copper-zinc association signify anomalous bedrock
stratigraphy that could host a significant deposit. The anomalous strata are
probably in the southern part of graywacke-siltstone-mudstone unit that extends !
km northward from Holes 08 and 09.
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6.7.2 Hole 15 Anomaly

The overburden section in Hole 15 consists of 1.5 metres of sandy
Chibougamau Till resting on bedrock (Section G-G'). The only till sample (15-01)
yielded an anomalous zinc value of 1688 ppm and a slightly elevated copper value

of 276 ppm.

The 1/4 concentrate of Sample 01 contains 10-15 percent earthy, massive
pyrite-graphite. Sphalerite was not recongized but is probably present in a black

earthy form that is masked by the similarly coloured graphite.

Hole 15 was drilled along strike from Holes 08 and 09, and as in those holes
the dispersion in the till probably signifies anomalous base metal stratigraphy
within the southern part of the graywacke-siltstone-mudstone sequence to the
north. Interestingly Hole 14 between Holes 15 and 09/10 did not encounter any till
but did intersect slightly graphitic siltstone that contains 0.5-1 percent sphalerite
and assayed 3600 ppm zinc.

6.7.3 Hole 36 Anomaly

The overburden section in Hole 36 consists of 2.5 metres of sandy
Chibougamau Till resting on bedrock (Section B'-C). The only till sample (36-01)
returned anomalous values of copper (2,900 ppm), zinc (9,470 ppm) and silver (2.5

ppm) and an elevated arsenic value of 496 ppm.

The 1/4 heavy mineral concentrate split contains 10 percent pyrite. The
copper mineral is chalcopyrite and occurs in an estimated concentration of 0.5
percent which matches the copper assay. Sphalerite was identified as the source of
the zinc mineralization but the 0.7 percent concentration is about half the amount
necessary to produce the reported assay. The sphalerite occurs partly as coarse
grains (greater than 250 microns) comprising 0.2 percent of the concentrate. The

remaining 0.5 percent occurs as fine to very fine grains (less than 50 microns). The

L4
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additional 0.7 percent sphalerite required to produce the reported assay is assumed

to occur in the very fine fraction, making identification difficult.

No silver minerals were identified but identification would not be expected at
a concentration of only 2.5 ppm. As previously described, it is normal to have base
metal to silver ratios of 2,000:1 in volcanogenic massive base metal sulphide
deposits, where the silver occurs in several forms associated with either sphalerite
or chalcopyrite. Thus the 3,470 ppm Zn and 2.5 ppm silver values obtained from
Sample 36-01 are compatible.

The coarse chalcopyrite and sphalerite grains in the 1/4 concentrate are
associated with pyrite-quartz-chlorite rock chips indicating a vein-hosted source
that is nearby based on the thinness of the till section and on the presence of
anomalous copper (359 ppm), zinc (600 ppm) and gold (20 ppb) in the underlying
bedrock. As previously discussed, the bedrock here is highly sheared, veined and
carbonitized and the mineralization is probably epigenetically controlled by the
Lamarck Fault.

6.7.4 Hole 199 Anomaly

The overburden section in Hole 199 consists of three metres of c:léy and sand
on top of twenty-three metres of sandy-pebbly Chibougamau Till overlying two
metres of Missinaibi clay overlying five metres of sandy-pebbly Lower Till. Three
anomalous samples (No. 12, 13, 14) occur over a 5.1 metre section, 2.6 metres from
the base of the Chibougamau Till (Section J-J").

Only the copper values are above the anomalous threshold level but the
corresponding zinc, silver and arsenic results are sharply higher than in the upper
part of the Chibougamau Till section. Elevated copper, zinc, silver and arsenic
values also extend to the base of the till in Samples 15 and 16.
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The retained /4 heavy mineral concentrates for 'Samples 12, 13 and 14
contain 25 to 35 percent pyrite. Chalcopyrite is the copper mineral, occurring in
concentrations between 0.1 and 0.5 percent that accurately correspond with the
700-1100 ppm copper assays. A few coarse grains of sphalerite and arsenopyrite
explain the elevated values of zinc and arsenic in Sample 14. The majority of the
chalcopyrite grains in the three anomalous samples are associated with quartz-

pyrite rock chips, indicating a probable vein-hosted source.
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7. ) CONCLUSIONS AND RECOMMENDATIONS
7.1 Property Mineral Potential From the Bedrock Perspective

Base metal and gold levels in the bedrock samples from the reverse
circulation drill holes are consistent with the variety of rock types intersected.
Elevated to poorly anomalous values for copper, zinc and gold occur sporadically.
In most cases the lack of detailed information on bedrock stratigraphy and
structure in the immediately surrounding areas precludes a confident assessment of
the geochemistry. However, some areas outlined by the reverse circulation work
do show geochemical and/or geological conditions that warrant further

investigation.

Of prime importance is the area underlain by calc-alkalic intermediate to
felsic tuffs and volcanics northwest of the Lamarck Fault. Elevated gold-arsenic
values (10 to 90 ppb Au, 100 to 376 ppm As) and locally elevated copper and zinc
are present in Holes 35, 36 and 37 proximal to the western branch of the Lamarck
Fault. The high degree of veining and alteration (quartz-Fe/Mg carbonate) in Holes
36 and 37 suggests a structural, epigenetic constraint on the veining and
"mineralization”. Other holes in the area such as CW-85-51, 56 and 57 are also
highly veined (20-95% vein quartz-calcite). Only Hole 57 contains elevated levels
of gold (15 ppb Au) but Holes 51 and 56 contain very minor amounts of fuchsite and
fuchsite-tourmaline, respectively, and these minerals are common gold associates.
The abundance of calc-alkalic intermediate-felsic tuffs and felsic volcanics also
irdicates potential for sygenetic base metal mineralization. No evidence of such
mineralization was obtained from the limited amount of reverse circulation work

performed but the Umex deposit is on the eastern flank of the calc-alkalic pile.

Elsewhere in the drill area, elevated base metal or gold geochemical results
occur In isolated holes in various rock types. Of these, the Zn-Cu-Ag values in
siitstone of calc-alkalic affinity in Hole 14 (2600 ppm Zn, 240 ppm Cu, 2.1 ppm Ag)
are the most highly anomalous and are also the only example of the Zn-Cu-Ag

association that characterizes base metal massive sulphide deposits. Remaining
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"anomalous" samples are generally single element types with low grade base metal
(200 to 650 ppm Cu or Zn) or gold (I0 to 45 ppb Au) levels and may simply
represent normal geochemical variation in the area rocks. The significiance of

these geochemical values to further exploration is questionable.

The presence of the same tholeiitic gabbro-basalt rock units (Blondeau
Formation and Cummings Complex) in the eastern part of Chapais West area as in
the Chapais Au-Cu belt and the high degree of alteration (particularly carbonate)
and shearing in these rocks add to the potential for epigenetic Au-deposits. The
geology and geochemistry of bedrock chips samples from widely spaced,

reconnaissance holes is not adequate, in itself, to rigorously assess this potential.

7.2 Property Mineral Potential From the Overburden Perspective

The mineral potential of the west central and extreme northwestern and
eastern portions of the Chapais West drill area cannot be adequately assessed from
the overburden geochemistry due to erosional or depositional thinning of the
principal sampling medium — the Chibougamau Till horizon. This problem is most

severe in the west-central area for the following reasons:

1. The till thinning here is due to erosion by the early Chibougamau River

scour channel.

2. The scour channel crosses two of the prime bedrock targets — The
Umex Cu-Zn-Ag stratigraphy and the Lamarck gold-arsenic structure.

In the northwestern and eastern areas, the till thinning is a depositional
feature related to a rise in bedrock topography and the discontinuous till

geochemistry is largely offset by increased bedrock exposure.

In the remainder of the area, good reconnaissance-level coverage was

obtained and the till geochemistry basically mirrors the bedrock geochemistry,
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with most go!d) and base metal values at the lower end of Abitibi background. Gold
anomalies in particular appear to be all of the background nugget type rather than
of the dispersion train type. The greater fréﬁuency of these anomalies in the east
is probably due to till thinning and consequent enrichment in the Abitibi belt

component rather than to any rezl increase in gold potential.

With respect to base metals, the paucity of even one-sample anomalies in the
eastern tholeiitic gabbro-basait terrane and the southwestern graywacke terrane
indicates that these areas have a negligible potential for base metal massive
sulphide deposits. Copper dispersion in Hole 199 in the east is of limited interest
because the copper is contributed by chalcopyrite from quartz veins. The copper
scurce is probably along the eastern extension of the gzbbro sill that was
intersected in Hole 195 to the northwest. Unfortunately gold coes not accompany

the copper as in the gabbro-hosted deposits at Chapais.

Significant base metzal dispersion‘ at Chapais West is restricted to Cu-Zn-Ag
in Holes 08/09/15 and Cu-Zn in Hole 36 in the calc-alkalic terrzne on opposite sides
of the Umex property. The Cu-Zn-Ag dispersion in Holes 08/0%/15 is indicative of
encmalous base metal stratigraphy in the southern part of the sedimentary horizon
that extends eastward from the Umex deposit. Confirmation is provided by the
nezrdby bedrock Cu-Zn-Ag anomaly i Hole 14 where no till is present. The Cu-Zn
enomaly in Hole 36 is clearly relzted to the elevated Cu-Zn-Au-As geochemistry of
the bedrock that underlies the till. The intersected bedrock mineralization appears
to be controlled by shearing along the Lamarck Fault but the Cu-Zn associztion

could record an earlier episode of syngenetic mineralization.
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APPENDIX B
SAMPLE WEIGHTS - HEAVY MINERAL CIRCUIT




FALCONERIDEE 24 33720/

GVERBURDEN URILLING MANAGEMENT LIMITEZ

LABORATORY SAMPLE LOG

MFLE  WEIGHT (KG.WET) WEIGHT (GRAM3 DRY) Ay DESERIPTION =X

M. I. CONC CLAST MATRIX
TABLE +10 TABLE TABLE M.I. CONC. NON NO. CALC SBIZE A S/U S 5T CY COUOR
SFLIT CHIFS FEED CONC  LIGHTS TOTAL MAG MAB V.G, FFE S e ssz===
Wien L3 07 80 L¥
01—t 7.8 1.8 683 222,27 1§73 W9 S g 0 M€ 73 2508 tU Y Y Y GY B TLL
02 8.9 L& 7.2 174D 139.4 3.9 W7 126 NG C 70 30 Mo NAU Y Y Y BY BY TIL
2= 8.8 .2 7.6 172,01 120.7 3.4 e 143 2 20 P 73 X HA NAU Y Y Y BB BB Tt
2 7.4 L3 %8 848 5§82 .8 17,2 5.4 00 NG P 73 25 ONAONRU Y Y Y BY GV TIL
03 %1 41 5.0 1688 a1 57 O35 2.4 35 F 75 23 NA NAU Y Y Y BY BY TIL
03-01 7.8 1.4 44 172 BGLZ 7.0 174 9.6 O NA P BG 20 MANAU Y Y Y G BB TIL
2 4.0 0.8 3.2 1404 1213 19,1 143 48 0 MAF 75 25 NMA NAU Y Y Y BB GY TIL
04-01 %0 L4 76 270.3 2224 47.9 B.S 44 0 Ne P 706 30 NA MAU Y Y Y BB BY Til
(2 && 1.7 6.9 2437 197,9 458 i.9 5.9 0 Ny P 75 25 MM NAU Y Y ¥ 8B 6 THL
0-01 8.2 1.7 6.5 216 1730 451 3L 18T M2 P &0 4 N MU Y Y Y BE 8B TIL
0283 L4 A9 17001 1287 432 WA 12,4 0 NA P &0 40 N MAU Y Y Y BY BY TIL
03 8.2 LS 66 1ER7T 1247 L0 #5140 NP TS 23 NR NRU Y Y Y BB OBY TIL
o4 B4 A0 6.4 2369 040 32,8 3.6 9.2 0 Mo C 85 15 N NAU Y ¥ Y BY BY Tiidl
05 B4 2y 6.4 1857 129.7 360 Z40 1E0 0 Ny €70 30 N6 NAU Y Y Y GY 6Y THL
% 84 1.9 635 2173 180D 375 250 144 O Mo C 70 30 R4 NAU Y Y Y BY 6 TIUW
97 7.8 L9 59 i8L.1 147.9 352 ZEZ 100 C 60 40 N MAU Y Y Y BY BY TIL
98 8.3 L6 6.9 1354 1169 .5 5.8 10,7 D A C B 13 M NAU Y Y Y BY BY THL
MBS LI 7.4 180 (210 400 B9 M1 0 NGA P B 20 Mo NAU Y ¥ Y BY & TLL
0 83 1.3 7.0 1756 15343 9.7 W7 B.6 TC %0 10 N NAU Y Y Y BY BY THL
0-u1 9.8 4.¥ 4.9 127.% 1005 7.0 1B.Y B.l © Ny P 60 40 N4 NAU Y Y Y B B TIL
g2 &9 L8 &1 1130 857 7.7 1B 9.2 ¢ NAF 30 30 M ORAU Y Y Y B B OTLI
20057 LE 3.9 185 1147 2.8 187 8.1 0 Ny P30 70 M MAU Y Y Y B B OTIL
M7.09 L0 b9 13746 1035 3Z1 LB 1.3 0 M OFP 35 83 NR NAU Y Y Y B OB OTIL
03 4.4 0.8 &3 1253 100,90 26.5 13,4 8.1 0 Ny P O30 700N TU Y Y Y B 8§ TIL
08 &1 L1 7.0 16LT 1215 .9 3| L9 0 NA P60 40 NA NARLU Y Y Y BB 6B THL
97 8.5 L9 I 8.5 1670 414 285 12 0 My P63 33 ONAONRU Y Y Y BB BB TIL
08 8.9 1.2 7.7 270 1758 43 8.7 125 1592 F 50 40 MA NAU Y Y Y B BY Tiit
07 %3 L4 7.9 276 1742 454 LS LY OD M4 P70 30 ONF MY Y Y Y BR GE TIL
8.2 1.2 &0 287 170.0 4.7 0 157 0 M P 05 35 ONR ONPU Y Y Y BB BB TiLl
12,3 L3 8.2 234 1954 9.8 257 157 00 NA P 6D 40 Nv NRU ¥ Y Y.B B8 TiiL
1286 07 7.7 1784 1377 40,7 0.6 101 0 NA P 60 40 NA RAU Y Y Y BB BB TIL
13 9.2 L& 1.6 3156 274D 4.4 /T 14t 0 NA P &0 30 MA NABW Y Y Y GBF BY Till
4 %1 L3 7.8 882 0.9 FL.I 60 1L 0 N C 70 30 NA NAU Y Y Y BF BE TLL
15 %10 Lo 81 2860 2346 45.4 3.4 110 0 NA C 70 20 NA MAU Y Y Y 6B BB TiLL
8 &7 L2 7.5 1758 30,3 45.5 0.5 150 ! 553 C 70 30 Na NAU Y Y Y B 8B TIL
7 6.8 1.4 7.4 2568 7.8 44,0 320 120 0 HA C 73 25 MA NAU Y Y Y BB B THL
8 8.3 L6 7.2 12,2 B8 7.9 OELY 000 NA C 80 20 NG MAU Y Y ¥ B2 BB TiL
1984 L1 7.5 2147 170.8 53.9 L7 1.2 0 No € 90 10 N& RAH Y ¥ Y BB BB Tiil
@89 L5 7.4 1933 149.3 4.5 .6 1.9 0 M T 90 10 N NAU Y Y Y BB BB T
B0 L) 70 1813 HET7 B 28T 9.0 0 N& € 90 10 Nb NAU Y Y Y GO BF TIL
22 0%7 L4 7.7 1268 90,9 359 LT 142 0 0 NAL B3 OLOONA L LY Y Y BB BE TIL
3OERT7 03 84 M2 108 3 RS 65 0 NAC 835 18 N6 L U Y Y ¥ BF B TIE
A4 74 01 7.3 1956 [FEA 0.0 159 41 1 4290 P 83 33 ONA ONA 3 F Y NAGY NA BAND
394 L 80 23LEF 0 200,90 333 223 L 0 NGOG 70 3NN LU Y Y Y OGY BY TIL

E
i



FREEZ ‘ FALCGHERIDGE 26 01720754

OVERBURDEN DRILLING MANRSEMENT LIMITED

LABORATORY SAMPLE LOB

SAMPLE  WEIBHT (KGLUET) WEIGHT (GRAMS DRY) AU LESCRIPTION fLasa
NG. ===
M. I. CONC CLAST BATRIE
TAELE +10 TABLE TAELE M.I. CONC. NN NO. CALL SizE i 5 5p 5T LY COLOR
SFLIT CHIPS FEED CONC LIGHTS TOTAL MAS MRB V.G. FFB LSS e ===z
VieR L5 0T 50 CY
07-41 9.1 1.t O 1865 14001 2.4 B0 B O Ne P 70 30 NA MG B Y ¥ Y BE GOY TILL
02 8.4 1.0 7.4 1483 126.7 20,6 162 G4 0 Mo P 70 30 NA NG B Y Y Y BY BY TILL
03 6.1 1.9 42 268 182.1 T BT 1.8 I b F B0 20 MM WA UY Y Y GY BY TIWL
o4 8.t L3 8.3 BG4 147.7 &7 9.5 11200 No P 70 30 NG MR B Y Y Y OBY GY TIW
05 8.5 L3 7.0 23,8 1BB.8 42,0 28.0 140 0 NMPLC 70 30 KA B B Y ¥ Y 68 BB TIW
G 8.3 L 67 2785 M7 7.8 WY T3 0 Ne L 70 30 Moo M ¥ ¥ Y BE BY TU
97 &3 L0 7.2 2305 186,53 4.0 ZB.1 2.9 0 MO P B0 20 KA NG B Y ¥ Y GY GYNTIL
" 8.4 L.l LI 2220 182 39.% 7.0 124 0 M C 75 15 KA M DY ¥ Y GY GY TILL
49 8.0 L4 46 D9 .3 b6 45 AL 1 1719 C BO X NA N 8 Y ¥ Y BE BB TILL
o 8! 08 73 TS BT B9 173 %8 0 NMPE 70 30 N¢ WA U Y Y Y G GR OTILL
7y ! 7.2 a0 29.1 40,3 30,1 10,4 O NG P 70 30 N NMABF Y Y B GE SAND
2 &1 &3 7.8 1% 6T T8 4% =70 NA P &0 40 NA N B FM Y Y B GB SAND
3 &2 L0 7.2 1945 1702 2.3 8.8 57 0 Mo P 30 50 MR W 5 WL Y Y B GE GAND
p 48 LT 64 13T 192.F 52.2 52 170 0 KA P B0 260N L U Y Y Y BB GE OTI
C15 83 Lé &7 1541 107.9 46,2 320 4.2 0 ML 70 5 W8 MDY ¥ Y BB B3 TILL
16 7.8 0.9 4.9 3.6 9.4 .2 B lio 115 C 99 S N MUY Y Y GB BB TIL
gg-01 7.3 4.7 L1 1744 1230 463 B/ OG0 90 M C 70 W 1 DY Y Y BY GBY TILL
92 7.9 1.0 A3 166.7 122.1 4.6 350 M6 0 N O 78 Z M MUY ¥ Y & &Y TILL
B2 Lo 7.2 138 87,7 47,1 387 128 0 N C BO 20 MA N& U Y Y Y GY BY TIL
e 7.4 LT &3 1852 1257 39.3 7.8 1LT 0 Ne C BO 20 Mo M U Y Y Y &Y GB TILL
7343 L a9 A 1931 9.8 19.7 0.1 0 NOC 95 5 MA MM LY Y Y GB OGE TILL
U 6.3 L& 4.9 HaIT 93 ZZ0 164 &5 D Mo C 100 TR No M O Y Y Y BY BY TILL+BDRK
§7 7.7 Lo &9 8.9 6.9 6.0 R85 bE O NA C 160 TR NMA NA U Y ¥ Y BY BY TILL+EDRK
g 6.3 Lo 65 IEES 143 193 1S T 0 WMo € 95 T WA N U Y Y Y GY oY TIL
9 7.3 L8 L7 I5LT7 iEE 167 %7 00 M C 98 2 N MUY ¥ Y OY GY TILL
0 7.0 L& 5.4 1254 07,8 (5.4 101 5.5 0@ NAC 100 TR NA N U ¥ Y Y BY &Y TIWL
40 L2 2.8 1104 934 148 9.3 53 0 4 C 70 30 MA M O Y Y Y BY BY TILL
09-01 3.8 0.8 4.8 1457 1225 2.2 15t &l ! 192 f B EZ M MUY Y Y B G TIL
92 8.4 0.8 7.2 l&8.8 136, 3L.¥ ZLLY 1000 | 3P 75 5 K KUY Y Y BB BE OTILL
23 7.4 L3 .9 3.3 14%0 W8 T 1B 0 N C 70 5 td B B v ¥ Y BB BY TILL
04 B0 LE 44 1T 135 B OWs 149 f 408 C 75 X MM U Y Y Y BEOBY TILL
09 76 L 62 2URT 1799 3/ W7 Ot 0 M F 75 23 NA MR DY ¥V OY OBE OGBY TIL
08I L4 69 004 160,00 2004 251 1430 Ne F 75 20 M MNA O Y ¥ Y BB Gy TILL
97 8.1 L1 7.0 28.2 207.7 32.9 240 1.9 ¢ N+ P 70 30 WA N U Y ¥ Y BB OGY TILL
05 8.1 1.2 A% 2215 1687.7 M.Z .4 1L 1290p 70 30 0NA N U Y Y Y BR BY TILL
G980 L4 68 23T 1968.1 4.4 234 110 0 NG F 70 30 M N U Y ¥ ¥ BF GY TILL
W78 4 6.4 209 1769 27.0 18,3 B.3 0 NW L ¥ S N N UY ¥ ¥ BY G TIL
7 LI 58 1954 1590 4.4 22,9 14L.5 ¢ 1360 ¥ 5 KA MUY ¥ Y pY oY TIW
—_ 12 7 L3 55 2062 1822 W0 W43 %7 0 NN LT 35 5 B N U Y v ¥ BY GY TILL
Sl 43 0.7 57 MBS 1937 5.2 1800 7.2 0 NCOF5 5 MR N DY YOV OBY BY TIL
14 65 L3 52 20435 (763 ZB.Z 1R.9 BRI OO M L %9 I N N UY Y Y BY BY TIL
381 o Al 1668 1427 4.3 A0 8.5 0@ MA L B IZ NA N U Y Y Y BY GF TILL
16 8.0 1.0 7.9 195§ (648 330 217 LT 0 M D 300 TR WA A U Y ¥ ¥ BY BY Till
17 8.2 1.9 63 1550 1358 26,2 164 3.5 ¢ Ne O 100 TR MO N4 U Y ¥ Y BG GY TIU
1§ &1 L8 &3 1455 1198 22.5 144 8.4 O M C 35 3 N6 MR U T Y ¥ OBY GY TILL




FAGES ' FALCONBRIDEE 36 01720/ 82

OVERBURDEN DRILLING MANAGEMENT LIMITED

LARORATLRY SAMFLE LOG

SAMFLE  WELGHT (KB.WET) WEIBHT (FRNS DRY) Al BESCRIPTION CL&SS
NQ.  =====sm=zmszzosmes =
A 1. COIC CLAST HATRIX
TRELE +10 TABLE TABLE M.1. CONC. NON M. CALC SIE % 5/U S0 ST CY COLER
SPLIT CHIPS FEED COMC LIGHTS TOTAL MA6 MAB V.6 PF3 sss==ssz==mm=ss ==mas=
V/SER L5 0T oY
19 80 1.0 7.0 166 F.0 B.s 169 BT 0 N C 100 TR MO NG U Y Y Y Y BY TIL
0 &7 L4 7.3 1623 I3 2.2 24 a0 0 NAC 100 TRONANGU Y YO Y OB GY TIL
10-01 7.7 0.9 48 1640 715 IS5 A0 N4 0 MP 70 W N 1 U Y Y Y G5 BVENTILL
02 7.9 L0 67 177.4 IN.B T.s B3 123 1 306 P &0 4 MM U Y Y Y BB G TIL
03 83 L2 7.0 0.8 30 F7 4.4 133 0 NAP SOOS0ONNAL Y Y Y BB OGY TIL
04 B9 LI 7.7 1656 I75.7 429 JB 41 0 NMAF 70 30 NA NN U Y Y Y GY BY TIL
95 6.5 LI 7.6 1770 Mis T4 ZBJ WT 1 12 F &0 40 NA N U Y Y Y B BY TIL
06 B.6 8.0 0.6 345 A0 E3 410 M5 0 NAP 70 30 NN U Y Y Y GY G TIL
11-01 8.5 1.1 7.4 A2 ZR2Z 5.0 F.0 7.0 0 N4 P 60 40 M M U Y Y Y BB 6B TIL
02 Bl L5 46 3ZB Z7S5 T3 M8 107 0 NAC 70030 NONA U Y Y Y BB BB OTIL
03 7.3 1.5 5.8 2141 [FA2 F.9 8.0 1.5 1. 176 C 70 10 N& NA U Y Y Y GY 6Y TIL
04 8.6 1.5 7.0 2889 2682 4.7 1.1 7.6 0 NP B0 20 MM U Y Y Y G BY TIL
05 60 L2 45 205 173 |2 5.4 9.8 0 NG P 70 10 NAONL U Y Y Y GB OGB TIL
j % T Lé 55 2.1 259 B2 ZB %4 0 M C 7325 MM UY Y YEBEB TIL
o7 45 0.6 3.9 275 U213 U5 68 2 5 C 9 10 M NA U Y Y Y B BY TILL
08 8.5 21 64 3IL7 264 463 347 1.6 0 N C 80 20 M N U Y Y Y BB G TIL
09 B.6 1B 68 2300 1957 B4 2.5 MB O NG C 80 20 NANA U Y Y Y B BY TIL
10 8.9 3.6 53 2624 2.6 BB 0 2.7 0 NC B0 20 M NG OU YO Y Y OBY BY TIL
11 7.3 La 42 %I IO 459 T3 0.4 0 NAC &0 40 M OMA U Y Y Y G B TIL
12-01 8.7 1.3 &9 245 54 £ W2 K9 1 3T P &0 40 M MUY Y YR OB TIL
2 84 L4 7.0 27 2.6 421 8.2 159 0§ 103 P 40 40 M MUY Y Y BB OGS TIL
(3090 L4 7.7 BT 25T WO 2.0 120 2 1299 P 60 40 NA MA U Y Y Y 88 8B TILL
94 83 L1 7.3 303 B 4.7 Tb M1 0 NAP 7325 NAONA LY Y Y BB OBE TIL
35 83 L4 7.4 1654 152 504 303 150 0 NAP 7525 NN U Y Y Y BB G TILL
% &7 1.2 7.5 157 1066 W0 BB M3 0 NAF 7325 M ONAU Y Y OY OBR G OTIL
07 60 L0 7.0 205.0 ISL3 535 3.1 17.4 1 10 C &0 40 Na MM U Y Y Y GB BB TIL
300 7.2 L5 57 446 1122 T4 24 K0 0 NAC BT IS NA MR U Y Y Y BB BB TIL
S 5.5 L2 44 1230 BT 407 55 5.2 0 NA C 60 40 Na MRS MY Y B3 A5 SAND
1701 .6 L7 69 1500 I3 2.7 165 62 0 M C 7003 N MUY ¥ Y 8 8 T
B4 L5 9.6 0.9 28 IRT &F T2 0§ ¢ NP &5 Jm M LU Y Y Y BB TIL
19-3 6.3 1.3 S0 488 1263 2.3 leé 57 0 KPR 0N Ot U Y Y Y BB OB TIL
02 52 L2 40 1%2 KIS B9 60 79 2 2P 7003 MAONUY Y Y BB OB TIL
03059 L0 A7 1880 1558 Z8.3 190 8.3 0 NAC &0 40 NANA U Y Y Y OBE BB TIL
04 B4 L2 62 1574 X3 Bl D4 17 2 150 C 60 0 NN U Y Y Y BB BB TIL
9 7.8 18 &0 W4 1657 322 20.6 1.6 O NAP 70030 NANA LY Y Y E B OTIL
0 83 22 &0 2002 TTI M.I 16! 82 0 N4 F 80 20 M NUY Y YE B TIL
07 67 23 44 IBLY 1657 220 4.9 7.1 0 NAP B0 20 M OND U Y Y Y BB 6B OTIL
M &3 20 63 204 ) F|ed D4 120 0 NP B0 20 N WA U Y VYR B OTI
_ 9% B3 L0 73 2003 1BO.F 0.6 35 7.0 0 NAF 70 30 NANAU Y Y Y B B TIL
00BZ 24 S8 M7 4153 0.4 20046 55 0 MNP 70 030 M ONUY Y Y B B TIL
B4 L5 49 2204 2052 152 134 21 0 NAF &0 40 N4 ONA 5 C Y N B NA GRAVEL
1280 05 7.0 1577 ISS.4 .1 186 55 0 NP 40 60 NA NS C Y N B M4 GRAVEL
13 8.5 3.6 47 165 1267 WB 240 LB 0 NA P &0 40 NA NA U Y Y Y BB BB TILL
6 9.5 44 S 1898 4T B/I D0 105 0 M OP 80 0 N MUY Y Y Y GY TIL
%66 6.2 1.5 47 252 2364 19.8 135 63 6 NAF 5545 NOONA U Y Y Y GE BB TIL




PAGES

ND.

FALCONBRIDGE 86 01/20/86
OVEREURDEN DRILLING MANAGEMENT LIMITED
LABORATORY SAMPLE LOG
SAMPLE  WEIBHT (KB.&ET) WEIGHT (CRAMS DRY) Al DESCRIFTION CLASS
M. I. CONC CLAST MATRIX
TRBLE +1¢ TAELE TABLE M.I. CONC. NON NO. CALC SIIE i S/U 8D ST CY COLCR
SPLIT CHIPS =20 CONC LIGHTS TOTAL MAG MWAG V.5, FPB LSS s====z
V/SBR LS OT S0 CY
07 2.6 0.4 2 1423 127.2 15.3 1.8 35 0 NG P 35 40 NA N U Y Y Y BB 65 TILL
8 4% L2 A7 1929 170.3 2.6 7.1 w3 0 NAPC BS IS M M U Y Y Y GB 6B TILL
09 B2 Z.8 2 0.0 273 127 9.2 3§ 0 MPLC 70 30 A NMAUY Y Y B B TIL
10 735 i 59 2284 215,46 12.8 101 2.7 0 NN P 80 20 NdA MUY Y YB B TIL







FAGE | FaLCORBRILGE 86 Ui/ 2B/BE

OVERBURTEN DRILLING MAMAGEMENT LIMITED

LABGRATORY SAMPLE LOG

SANPLE  WEIGHT (KG.MET) WEIGHT (GRAMS ORY) Al DESCRIFTION . DLRE
ND.  ===== ==== = =sszsms=set smse—mcmasssssssssmmmcsssmssssessese=ss
M. 1. CONC CLAST MATRI
TRBLE +10 TABLE TABLE M.I. CONC. NON NO. CALC SIZE % S/ 8D ST CY COLR
SPLIT CHIPS FEED COMC LIGHTS TOTAL MAG MAG V.G. PFE e

(2
2

VISR LS OT

L83

=11 8.4 L5 6.9 3742 390 ZEZ 8.8 6.4 O NA P 80 20 NA NMALU Y Y Y B B TiL
-12 7.0 0.0 7.0 140,01 1017 3.2 3L 7.2 00 NA TR NA NA NA NS F Y Y E B SR
-3 8.7 2.6 &3 2859 230.7 356.0 446 114 0 NP 55 S MY NAU Y Y Y B BY T
27-01 8.5 2.4 &1 1831 134.5 4306 317 1690 Noa P 40 60 NA NAU Y Y Y 8B 8B TIL
-2 4,3 0.6 L7 1ZLT7 00,5 2.2 164 4B 0 NBE P40 &0 MA NMAU Y Y Y B OB T
-3 B0 4.7 7.3 R0 192.8 32,2 19,5 147 0 NAOPO30 7O ONAONAU Y Y Y OB OB TiC
-4 53 L9 43 1174 943 2001 149 &2 0 NA P A0 40 NA NAU Y Y Y B B TIL
-0 4.6 0.5 L7 180 1024 B O1EE 09 NAOF &0 40 N NAU Y Y Y BB BB TIL
-06 82 .1 &1 25953 2084 311 L0 16l ¢ N C 70 30 MM NBU Y ¥ Y BB OBE Tic
-7 5.0 2.3 &7 1037 4.2 4.5 30,0 135 0 Mo C 70 30 MR NAU Y Y Y B3 BB Tio
-3 %49 2.4 A4 190,01 1570 3.1 24 1070 NA L 7% Z% MR OMAU Y Y Y BB BR TIil
- &4 L3 41 1778 1418 3B 74 1 0 NAOC 3G 20 NAONARU Y Y Y 3B BB TIL
-0 8.4 L7 4% 2225 1860 4.4 9.7 LD 9 NAOC 7D I NAONMAY Y ¥ Y BB BB TIL
-1 8.9 L9 7.0 ZES 190,40 3700 2807 10,4 0 NAC 70 30 NA NAD Y Y Y GB BB TIL
-2 8% L2 7.7 Z0B.5 1728 5.7 457 1.0 9 N C 70 30 N MAU Y Y Y GY BY TIL
-1 8.5 L4 7.0 2037 157.0 6.2 34 1R3¢ N[ B0 20 MA MAU Y Y Y BB BY Til
-14 2.8 (.4 7.4 1793 139.9 9.4 9.6 9B O Na C 70 30 NA NAU Y Y Y 8 BB Tid
-3 63 0.4 59 129.2 %0 352 2T T30 NA P 70 30 ONA O ZH Y Y Y BB OBY TIZ
-4 83 L7 4.8 1578 1343 B AT 100 NA D90 10 NA NAU Y Y Y BB OBY TIL
-17 9.0 1.8 7.2 1574 1248 32.8 L3 10,8 0 Ne C 70 30 NA MAY Y Y Y BB OBY Tio
-3 81! 10 7.1 1050 8LS L3 ORI LI 0 NAOC 106 O NA NAU Y Y Y BY BY TIL
-1? 8.4 LB &3 1002 820 (6.2 1483 L4 1 & C 1o O NA NAU Y Y ¥ GY 8Y TiL
-20 9.1 24 &7  BLT7 &4 BT 1R &L M C 95 5 N NAU Y Y Y BB BB T
-2 %2 4.3 69 30,0 617 182 LS &7 0 Ne L 95 5 NA WAL Y Y Y BY BY TiiL
-2 &3 0.0 83 9.3  &3.8 4.5 185 &0 0 NA P 100 0 NA NAU Y Y Y BY BY Ti
=23 %0 0.0 9.0 1367 890 377 9.3 8.4 ¢ Wy P95 Ne NRU Y Y Y BY 6Y TIL
-4 835 L& 69 1.8 7.8 @0 e &4 4 C 99 1 NA NAU Y Y Y BY BY Ti.o
2821 8.5 1.3 7.0 173! 13901 3.0 EHT7O1AS 0 MAOP 92 20 NA NAH Y Y ¥ B B TIL
-0z 5.8 0.8 5.0 1018 782 Z56 1RO G O Na P70 X NB NAU Y Y Y B B TIL
-3 &2 L1 31 1F7 OIS 32 lel 81 0 Ny P OBD 20 MAONAU Y Y Y B B TIo
-44 709 1.8 5.2 8.0 345 26.4 181 83 0 NA P BG 20 ONA NALU Y Y Y BB BB VI
05 &% L3 5.6 142 1132 2.0 170 100 L 29 F 70 30 NA ONAU Y Y ¥ B B TIL
-6 8.2 1.6 &6 2135 167.0 4.3 3.4 141 0 NA P 90 10 NA NAU Y Y Y §Y BY TI
-07 3.3 1.4 6.9 248 1796 F.0 265 183 1 357 P 85 15 N MAU Y Y Y BY BY TIL
-8 9,1 2.4 6.7 1996 13L0 43.4 4.5 141 942 P 85 15 NA NAU Y Y Y GY BY Wil
-7 8.7 t.8 7.t 1555 1451 0.4 IE3 a1 0 Ne P BS IS NA ONRU Y Y Y BY BY TIL
-0 8.9 0.8 8.1 24,8 1569.4 354 TS 17900 MR OOTGOZ0 ONA ONBU Y Y Y BY BY TIL
B -1l %0 L0 8.0 1859 12,0 0.9 EA7 14,2 0 NAOFOOZ0 OO OMA ONAUOY Y Y BY BY TIL
-12 8.9 L2 7.7 175.8 140,1 39.7 5.8 fL? 0 MAOP 30 SO N NAU Y Y Y BY BY TIL
-3 8.3 1.0 7.8 1528 943 3.2 6.8 1.4 56 F 70 30 ON& MAU Y Y Y GY BY Tiil
-4 8.5 LZ 7.3 1940 1241 45,0 30,3 1270 NG F B0 20 NY MAL Y Y Y BB BB Til

-5 8.3 L3 7.0 297,20 Z46.0 S1.2 370 1570 NA P 10 KA NAU Y. Y Y GB BB TI
-6 B.7 Ll 7.6 8.7 23T .0 262 0LE 0 NGOP B0 20 BA NAU Y Y Y GF BB TILL
-17 8.3 L0 .9 2782 Z3.3 45.4 35 12,9 0 AP &0 40 N4 NAU Y Y ¥ BF BB TILL




FAGE 2 ‘ FALOONERIDBE 86 ' 01426/

OVERBURDEN DRILLING MANAGEMENT LIMITED

LABORATORY SAMFLE LIS

SAMFLE  HEISHT (KG.WET) WEIGHT {(GRAMS IRY! Al [DEECRIFTION LLASS
NG == TRZzS==TEIm
M. 1. CORC LAY TR

TRELE +10 TABLE TARLE M.I. CONC. NDN NO. CALC SIZE H 5/ 3 5T CY COLOR

BFLIT CHIPS FEED CONC  LIGHTS TOTAL M6 MAG V.G. FFE S s=====

VSRR L5 OT s CY
-8 83 .1 7.4 B4 183.5 #M.9 1.5 5.4 92 F B0 N NAD Y Y Y BB GE TILL
-7 9.9 L2 7.8 5.5 1844 48.1 F.7 4.4 0 M P 3% 10 B MU Y Y YV GE G TIL
-2 6.5 0.7 5.8 1643 130,37 4.2 8.6 9.4 O NA P 100 O NA KAD Y Y Y B BB TILL
=21 B4 Lt 7.3 2203 178.7 42,0 B 1LT 0 NP OBO 20 N MAL Y Y Y BB G TIL
2080 2.4 b8 1B3T 1400 4907 B/ 154 0 M P 70 W ON NU Y Y Y BB BB OTILL
-3 8.9 L3 7.6 4 2090 30,3 AL BB OO0 Ne P OBD 20 WA MU Y Y Y GE BB OTILL
-3 85 L3 7.2 ALZ 1733 TL9 4.5 1.4 0 NP 70 30 N MU ¥ Y Y BB OGE TIL
-25 8.4 L3 7.0 1BLB 145.8 36.2 240 10,2 0 N F B0 020 N« MRU ¥ Y Y GB GB TILL
=3 9.0 L2 7.8 ZEA3 1923 60,0 39.4 2.6 0 Na P EC IS N MWD Y Y Y BB BB TILL
-7 %0 LI 77 T 1E7.4 48,7 R4 147 0 P B3 20 Wy AU Y Y Y BB GB OTILL
-3 9.4 2.2 7.2 1936 1549 /T T3 114 0 F B IS M RAU Y Y Y 6B BB TiLt
=27 9.2 L3 7.4 1812 147.3 .7 #1080 P B 20 NA MU Y Y Y 6B GB TILL
-6 8.4 0.4 B0 230,27 200.0 40.2 30.3 9.9 0 N F BO 20 NA NAU Y Y Y BB BR TILL
-:1 %3 0.4 8.9 2287 1834 4.9 30 .Y 0 NP BD 20 MA MY Y Y Y BB BB TILL
2% 49 8.2 2143 173Z 4.3 9.6 117 | 459 P 50 10 N4 WAL ¥ Y Y GR BB TILL
=33 &3 @0 8.5 9§52 643 39 &M 68 0 NA TR NA N NA NAS ¥ Y Y BB GB SAND
-3 B3 4.0 8.8 100D 40,0 0.1 3T B D Ny TR % % N3 NAS M Y Y BB 6B SAND




iz
£ ]

FALCONBRILGE B4

OVERGURTEN DRILLING MENAGEMENT LIMITED

LABORATORY SAMPLE LOG

o3

(KBHET)  ° &EInT (ERAMS  DRY) AU DESCRIPTION CLABS
M. 1. CONC CLAST MATRIX
+10 TABLE TABLE %.i. COMC. NN NO. CALC GIiE h 5/U 50 5T LY COugm
CHIFS FEED CCRC LIBMIS TOTAL MAG MA6 V.G, FPB S=msI=IImoIISas ======
’ VA GR LS Of s Oy
7.9 4.3 7.4 §5 0 &4 4] T N3O0 Ny P93 3 MR ONAW Y Y Y BF BB TILL
7.2 1.7 7.5 1l&E4 2.2 7.2 &3 14 o NG P B0 20 N& NAU Y Y ¥ BB GB TILL
8.8 .1 7.7 IERB 144 B OARD 144 00 NAOPOT0 O30 MR OKAU Y Y Y BB BB TIU
740 L4 62 MRAR O .2 BT RS 1290 NG P70 30 WA MAY Y Y ¥ BB GY TILL
8.4 1.3 4B I1EEEB 187 .1 163 7.3 0 NP BO ZOONA NAU Y Y Y 8D BY TILL
B.S3 1.4 67 Rl BLO 418 2B 130 0 N C 70 Z0 Na NAU Y Y Y BB GY TILL
.6 1.3 4.3 B4 IS5 ZE9 B4 79 0 Ne 70 30 KR OMAY Y Y ¥ BB BY TILL
8.3 3.4 5.2 IEad ISB .6 0.1 125 0 N C 70 0 Na BAU Y Y Y GBY GBY TIL
7 &2 1.0 1LY 2 435 8.7 A8 O NAC 30 30 NA NAU Y Y ¥ OB BY TILL
.2 7.5 A8T @l W2 BT 43 ¢ Mi P &0 40 NA MAU Y Y Y BR OBY TIU
Lo 3.8 91 A T O1B4 770 MOF 60 40 0NA 1O Y Y ¥ BE BY TIL
0,3 7.2 et 13 3T OZESY 10800 Nv P o0 40 BR LU Y Y ¥ BE OGY TILL
1.3 7.4 1452 F.7 4.5 T 154 0 Mo P BO 20 MY MAY Y Y Y BB &Y TILL
- 1.2 7.4 1MAB 133 F.? E4s K3 0 Nv P70 X NANBRU Y Y Y GB BY TILL
8.9 L7 7.2 7.4 1574 3.2 3T 12590 Ne C 75 25 NA NAY Y Y Y &8 &Y TILL
B.4 L2 7.2 187 1537 4.4 .4 4.0 0 NA P B0 20 M6 NMAU Y Y Y G5 BY TILL
5.4 L3 7.7 4B WY &£.9 2.8 KL 0 Ne P BD 20 NA ONAU Y Y Y BE BY TILL
2.3 L6 7.7 1925 IS 4005 76 129 9 NGPOT5 25 MA NRU Y Y Y OBY GY TILL
7.3 L0 8.3 14 1047 44,9 B4 16,5 0 NA P &0 40 NA MAU Y Y Y BY BY TILL
.4 LO 8.4 &0 B T2 T 13S O3 7 C 80 20 M WAU Y ¥ Y BB BY TILL
B.9 1.3 7.0 554 115 3.2 B/ .30 Nd C 75 75 NA WAUD Y Y Y BE BY TIL
9.7 L.& 8.1 le7.4 Hie E.B 177 B0 N P70 20 NG NAL Y Y Y BE BY TIWL
?.7 1.4 B3I 1889 MEZ RB.7 %3 12.4 0 NA P 75 3 MA NAU Y ¥ ¥ 6B BB TILL
9.3 L2 84 187 L% .8 .9 WE 0 NG P 73 23 N& NRU Y Y Y BB BY TILL
8.3 0.3 8.9 (BT K4 B 210 7.9 0O NG P BS IS NA NAU Y Y Y 87 BY TILL
7.2 24 54 1BZ2 WS BWI BT OB 1 (/ML Tz S OMANY YO Y Y B OB OTIL
7.0 Z.4 4.6 I56B l6h4 J4.4 2.4 120 O NAOC 70 00 NAONAU Y Y Y B B TIL
8.3 L& &7 1GL1  Be.l 43,0 2.2 188 0 NAFO70 30 B ONRU Y Y Y B B OTIL
.2l 7.4 FeB.B 3ZEE 440 3.2 IS8 0 NA P 7O I Ny NAU Y Y Y BB BE TILL
7.2 0.3 8.4 184E 1.9 4.4 30T 5.1 0 NG P B0 20 NAM NAYW Y Y Y B OBE OTIL
3 L1 48 lése I1Ze M0 T K00 NMP TG O30 NA NAU Y Y Y GE BB TILL
7.3 L8 77 B0 1307 SR OWMT 1900 NG P A3 I3 NR ONGU Y Y Y BB GB OTILL
7.2 la 7,9 AT EEE M. Y0 175 0 NAOP 70 30 KA ONAU Y Y Y BE BE TILL
5% L2 7.7 2|3 I8 G5 NI BB 0 NA P 50 40 NA NAU Y Y ¥V BB GF TILL
8.9 .4 7.5 202 1Y .3 T4 18T 0 NP o0 40 MY MAU Y Y Y BB BD TILL
=3 L4 Bl 046 I8 630 4.9 1.0 0 ke F 70 30 NA NRU Y ¥ Y GF GF TILL
».3 L3 BI IELZ VLI 4.0 JBE 1B.E O MY P70 I MR OMAU Y Y Y BB GE OTILL
%30 LY 83 B! ZHE BT 2 157 090 Mo F 80 30 NA NAU Y ¢ Y BF 8B TILL
&7 0.3 8.1 2254 ATE 176 BT 3 0 Na P 50 40 NA NAU Y Y Y BB BF TILL
.0 1.4 7.6 2453 202.8 45,5 3.5 M0 0 NA P70 30 N& NAU Y Y Y BY GY TIL
9.0 L7 7.3 6.2 2.5 49.7 LB 6.5 0 NA P70 30 NA NAU Y ¥ Y BY GY TIL
.5 1.3 BD 06 172.% 8.1 /.6 BT OO0 N F &b 40 N8 NAU Y Y Y GE BB TIL
%0 L1 7.9 2A7.37 1759 4.4 3Lt 1L 0 NAC 75 23 N NAU Y Y ¥ B3 BB TILL
7.0 L0 80 LA 1B 366 264 1LZE O Wy € 80 20 WA RAU Y Y Y BE B8 TIL







PAGE 3 FALCOMBRIDGE 25 , 01/Z5/8¢8

GVERBURDEN DRILLING MANAGEMENT LIMITED
LABORATORY SAMFLE LOG

SAMFLE WEIGHT (KG.WET) WEIGHT (GRAMS DRY) AU DESCRIPTION CLASS
N3,

M. I. CONC » CLAST MATRIX

TAELE +10 TAELE TABLE M.I. CONC. NN NO. CALC SIIE x 5/U 80 57 CY COLOR
SPLIT CHIPS FEED COMC  LIGHTS TOTAL MAS  MAG V.G6. FFE Z===s=zzz=szzaz F=====
Y/ISER L5 0T 3D CY

=01 6.2 2.2 40 209.0 0.5 8.5 2.4 4% ¢ NAOPT0 30 N MAU Y Y Y B OB OTIL
-0l 80 LE 45 2241 173.2 45.9 3.0 12,9 0 RA O 40 &0 Mo MAU Y Y Y B B OTIL
B0l 47 0.9 L3 126 ik 125 9.9 .6 0 No P 100 TR M ONAU Y Y Y B B TIL
W87 3.9 43 1455 (T1.4 ta.1 (L7 24 0 Ny P95 3 N ONAUOY O YYE OB OTI
-3e7 LIOLS 5N 1364 1.3 5.3 23 0 No PS5 S5 MA NAU Y Y Y E 3 TIL
0L ad DD A5 1530 118.4 3.4 i3 7.8 9 Mo B 63 35 MAONAS M Y Y OB OB A
S0 5 0.2 47 188 1641 20.5 (6.4 .9 Q0 NA B 65 I ONAONAS M Y Y B B SEND
-1 LI Ll BT 1352 3.8 211 &7 o Ny 6 70 30 WA ORS3 M Y Y B BN SAND
<z 9.2 L1 7.0 283 552 8.1 2.4 &7 0 N P70 30 NAONAU Y Y Y GB BB TIL
=61 L9 03 Le 17L2 1835 7.7 7.3 0.4 90 N P93 S MA MAU Y Y Y G5 BN TILLYEDE
3-01 7.6 09 47 1579 115.9 4.0 0.2 1.3 9 AP 735 ML3IUOY Y Y OB BY TIWL
0140 43 5.2 1299 1914 8.5 0.5 a0 ! 3P BT OIS OMAOMU Y Y Y OBY B TIL
=02 9.4 L4 700 0B 140.7 47.4 .7 1709 NMAOFOBS IS ONAOMAUOY O YOV OBY &Y TILL
LI 00 %3 1304 9.9 3.5 21 8.7 o0 N TR ONA NG M4 NAS M Y Y B B 3&ND




FAGE | FALCONERILGE 84 PIURYVEL

WERBURDEM DRILLING MANAGEMENT LIMITED

LAEORATORY SAMPLE LOS

SAMPLE  HWEIGHT (KB.WET) HEIGHT (GRAMS DRY) Al DESCRIPTICN Gfzs
NGI
M. 1. CONC CLAST MATRIX
TABLE +10 TABLE TABLE M.I. COWC. NON NO. CALC SIZE A B/UZh STCYORm
BFLIT CHIFS FEED CONMC LIGHTS TOTAL MAG WA V.G. FPPB S sSSS ===

#
5]

WeEeR L3 O7

CW-B3
45-02 &7 L0 47 1215 995 2.0 .3 .7 0 NAOPOZ0 30 MA MUY Y YB OB OTIL
=33 9.0 L2 7.8 126t 9L.9 4.2 2.3 .4 0 Ny POBO 26ONAOMROUY Y Y BB BB OTIL
-4 8.3 L1 7.2 & AT JL7 2Lt s 0 NP BZ IS NAOMA U Y Y Y BY BY THL
<5 9.0 L2 7,8 &0 9% 2. 179 82 0 My P72 O ONGOL U Y Y Y BB OB T
-5 8.2 1.2 7.0 7.4 &1 27.7 8.4 B9 0 My P75 O ¥ oMA LY Y Y BB BRE OTIL
-7 &7 L2 5.5 W35 E7.S 2.1 1B 7.3 0 MA C B0 20 MA 1 U Y Y Y BB B TIL
-8 7.3 Lo AT 1232 1.9 223 159 B4 0 MAC 95 T NN UY Y Y BB B THL
4-01 7.8 G.! 7.7 IEL.B 126,57 5.3 14.4 6.7 O NP 3 XN ! YUY Y Y BB BY TIL
-02 6.4 0.2 4,2 2501 24589 16,2 121 41 0 NA P &0 40 NA T UM Y Y Y B B THL.
-03 81! 4.8 7.3 3158 I2A7.2 Wh A T 0 NP 80 M I 5 M Y YEH B SR
- 7.8 2,6 52 2399 2136 2637 W0 63 0 0 NAP 7O W0 ONAOMAOS MY N GB ONA BRAE
0% &l 33 48 163 8l B2 /2O 0 Ne P70 30 NAONA T M ¥ N GE N4 BRAVEL
-3 8.5 6 b0 2944 287.5 26,9 2.2 ST 0 NAP,B 63 35 NA MR 5 M Y N BB NA& BRAVEL
=07 9.2 24 44 23207 216.F 22,4 17,0 5.4 0 NAP,GE 70 30 NA 5® Y N EB N BRAEL
-8 9.2 L b6 944 Z70.7 237 188 4.9 0 NP 70 30 N ONAS M Y N BB N BRAVE
09 8.9 2.3 44 /0.5 4.8 W7 BA 69 9D NMPG 60 0 N4 NA S5 M Y N BE N GRAE
-0 8.8 2.6 62 134 5T 2.7 5.8 4.3 ¢ M P 65 33 M MUY YYB B TH
=il %0 L9 12 1822 13 %.9 197 7.2 0 NMA P &0 35 M MUY Y Y BB BB TIL
-2 8.3 2.4 59 {70 1577 218 152 45 0 NA P 85 33 NMA NG B M Y N BE Ni BRAVEL
=3 87 L1 46 145 1632 3.3 L7 9.8 0 NG P 50 40 Np NG S M Y N B N BREE
-4 53 L7 Al 1BRY 14T .s 2 9.5 0 NA P A3 33 MY MUY Y NGB MR TILL
-3 %0 L9 7.4 180 1564 2.4 220 10.4 0 NMAOP &0 40 NA ONA U Y Y Y BB BB TIE
-i6 7.2 2.6 46 20B.5  1FTL0 3.6 195 12,0 0 NAP 70 20 MM NA U Y Y Y B BB TIL
-17 0 32 1.3 L% 7L 1542 1B.3 1.2 b6 0 NA P 70 30 Nv M S M Y N BZ R BRAV
46A-1 3 9.7 I3 5.5 88 2:9.% 3.3 155 7.8 D NP 70 30 OB MUY Y NGB N OTIL
-7 %5 26 69 ZE.S 2084 0.2 125 L7 D NA P 70 30 MA MU Y Y N BE R TILL
=20 7.1 L8 46 257.8 0 2347 &0 1500 16t D NAOP 7O NAONA LY Y ¥ BB BB TIL
=2t 5.0 2.0 69 2T 1759 28.6 185 101 90 MG OF 70 30 ONAONA U Y Y Y 5B BB TIW
-2 %0 LI 7.9 2199 196,46 5.7 183 B0 ¢ NAF B3 IS NA OMA U Y Y Y BY BY TILL
30843 LIOTe ZELSO202.8 3.0 0.3 9.5 0 NAOFO70 30 RAONA LY Y Y OBY EY TILL
-4 2.4 W7 7,7 187.5 154 9.1 15,2 9.9 @ NP 70 X ONAONA U Y Y Y OBY BY TILL
=25 520 03 8.9 LY 15hs 61,3 40.37 210 1 16 P &3 35 N M U Y Y Y 5F BB TIL
47-31 &7 0.0 63 1243 377 M8 4l 10,7 ) 2 TR MA M4 N M4 35 F Y Y B B 3538
-d BT Lé 69 2RI 1731 350 26,0 132 p SEB4F 70 0 ONA N U Y Y Y B OB OTIL
4E-00 &0 00 A0 1266 947 9.9 0.7 90 0 NG TR NA NA MY T B F Y Y 3 B 548
43-01 4.9 00 49 789 .7 2800 197 8.3 00 MA TR MA MY NA ! S F ¥ Y BY BY BA
-2 BB 1.0 7.8 157 MM18.7 IS0 2.5 12403 ZZAD T 90 10 NA MM OUOY Y Y BY BY TIt
T3 TS LA 400 127 92,8 1909 138 sl D NGOP OB 0N KUY Y Y OBY BY TIL
-0 8.7 .8 &2 1850 125 35 X 9.9 0 NA P 60 40 MY NA U Y Y Y B B TILL
32-01 7.0 07 A3 02 B 2446 194 5.2 0 NG F A0 30 NA N U Y ¥ Y B BB TIK
-2 R0 e 40 2iA0 0 2014 14,6 1L 3L 0 NGPO&O 20 MY NA LY ¥ Y 3 OB TIL
39 7.6 000 7.4 1237 88,3 354 IR 170 A 4 40 NA N S F Y Y B B BAND
o2 7.7 LI 63 18R 1394 45,9 ILe 119 0 NP &) 4 R MUY Y Y B OB OTHL
-0 7.6 0.0 7.8 [8B.7 12300 45,7 322 13500 KA P cO 40 NA NA S M YV Y E B EAN

[ 5




HeE 2 FALCONBRIDGE 36 ' 01731788

OVERBURDEN LRILLING MANASEMENT LIMITED

LARORATORY SAMPLE LTB

AFLE WEIGHT (KG.WET) WEIGHT (GRAMS DAY AU DESCRIFTION CLAS3
NO.
M. 1. COMC L85t MATRIX
TAELE +10 TABLE TABLE M. CONC. NON . CALE SIE 1 §/4 50 T CY COLOR
SFLIT CHIFS FEED CONC LIGHTS TOTAL MG MG V.5. FPFB e =sz===
VER LS 0T o

-2 83 21 I 1947 1404 545 T.0 (7.5 0 MA P 60 40 NANA U Y Y Y B B TIL
-3 8.1 L& &5 1705 U3 3.2 4.3 167 4 ST P 40 40 M MUY Y Y B B TIL
S0l B Lé 63 1448 10946 W2 57 N5 0 NP 50 40 MAONA U Y Y Y B B THL
-2 81 20 41 189 148.0 3.9 Z4 B3 0 MNP 70 30 N MUY Y YR OBNTIL
S-01 7.3 L4 60 1479 1189 9.0 2.2 B 0 NP TSI MM UY YY B B THL
2 T L7 59 198 1493 455 W2 123 3 BP TS XM MUY Y VYR B OTIL
-3 7.5 L4 60 1734 1350 4.4 129 75 0 MNP &0 40 M 1 U Y Y Y B OB TIL

s7-0i 7.1 0.3 &3 186 1354 6.2 %0 102 0 NP TN I UY Y YE B OTH -
=2 58 20 38 1.3 1043 W0 8O 0 ¢ %M T BS IS MW U Y Y Y G BY TIL
-7 &1 L3 43 B3 765 3.8 Tk &2 0 ML BS IS N NUY YVYB B OTIL
S0 L7 0.4 3 3T 21 B4 7 0.9 0 NAP BO 20 M NG U Y Y Y GNBB TIL
-2 8.0 29 60 187 185 7.2 B2 WO 0 NP BS 1S NA MUY Y Y GRS TIL
-3 7.9 L3 5.0 185 850 454 Wl 103 0 ML B 20 M MUY Y Y OGEBETIL
4 7.5 L4 S0 2%.5 1824 3.9 403 3.6 0 M T % 8 2 M U Y Y Y G OB OTIL
<05 7.4 L& 53 W1 1650 741 F.7 .4 0 ML 85 35 NN U Y Y Y 6B OBETIL
<6 &6 23 63 3.8 2.8 82.0 &1 19.9 1 5C B0 20 W N U Y Y YGBR G TIL
-7 5.8 L2 44 1532 1203 3.9 BB WD 0 NP 65 T M MUY Y Y GR GB OTIL
$9-01 3 L1 62 2697 7.0 428 i W7 L ZH T 66 40 N MUY Y Y @ G OTIL
-2 3.2 L7 65 221 2172 4.9 T3 M4 0 NP 65 J5 N MUY ¥ Y BB GR TIL
<3 8.4 L5 69 I3 2155 408 285 123 0 MNP 70 30 M MUY Y Y BE BB TIL
-4 %2 L3 7.7 6.3 074 #6.9 3.4 25 0 ML B0 20 M N G Y Y Y GROBE TIL
=5 57 L0 47 2245 1954 8.9 22 137 0 ML 8 20 N MUY YV EF BR T
- 5.0 27 42 0.8 2977 631 474 157 0 NAC B0 20 N MU Y Y Y G GR TIL
=7 %l Le 75 598 4532 866 663 183 0 ML TS S M MUY Y Y GB GE TIL
< 8.9 L2 7.7 LB 2494 BL2 680 152 0 MP &0 40 MM MA LY Y Y 0B BR OTIL
-01 86 L7 69 2673 2053 S0 B3 132 0 ML 70 30 MM U Y Y Y 6B OGE TIL
§-01 7.1 0.5 kb6 292 1980 3.2 B3 79 0 ML S S M MUY Y Y B R THL
61-01 7.1 0.4 &7 2630 2076 T4 252 102 0 KA T % 10NN UY Y Y B B TIL
62-01 83 0.0 B3 LI %3 622 4.3 159 0 NA TR MA M MONASF Y Y B B SAD
<2 7 LI 44 3.6 2425 4.1 315 1.6 0 ML 030 MM OUY Y VY B B OTIL
301 7.0 0.0 7.0 17R7 1258 SR9 ALY 120 0 N TR M M M M S F Y Y B B S
-2 67 0.0 67 &7 287 B0 42 143 0 M OTR MM NG M OSF Y Y B B GND
<3 89 L9 7.0 4045 IBL0 555 4.5 1.0 0 MR P 40 40 NA M U Y Y Y 6B GB TIL
=04 67 0.9 S8 22000 1739 31 246 1.5 0 M P TS EZ M MUY YVE BT
=01 5.3 0.6 47 1624 1434 19.2 149 43 0 NMC BS IS M ONS U Y Y Y BE B TIL
66-11 4.5 0.0 45 1610 1399 201 157 5Z 0 N TR WA M WA M S F Y Y E B SAD
-2 5.5 0.5 50 157 1438 149 10.6 43 0 ML BS IS M N U Y Y Y OCEBNGNR THL
7-01 8.3 0.0 83 1825 1442 387 208 1LY 0 N TR M N MY N U Y Y Y R OB TIL
85 00 &5 (331 1013 368 246 12 0 M TR NA WA M N U Y Y YR B OTIL
-3 87 L1 7.4 2A0.9 1749 %0 W2 1B 0 NP 70 30 M M DY Y YR B THL
4 30 00 30 793 694 %9 T4 25 0 Na TR MR MY NA MR U Y Y Y B OB T
701 2.5 L5 7.0 9.8 1683 0.5 2.3 %2 0 KA P &0 40 % M U Y Y YR B TIL
-2 %0 L2 7.8 ISBE 1214 354 251 103 0 MAP 70 I NONAH Y Y Y B G TIL
-3 %I LA T 1662 1249 41,7 W5 103 0 NA P BS IS N MR U Y Y Y BB GE TIL
-4 5.0 LE 2 23,9 1920 B9 OLE UL 0 MUP 700 N MUY Y Y OB GR THL




FAGE 3 FALCONBRILGE 26 01731754

UWVEREURDEN DRILLING MANAGEMEMT LIMITED

LARQRATORY SAMFLE LOB

SAMFLE  WEIGHT (KB.WET) WEIGHT {BRAMS  DRY) AU DESTRIFTION CLAZS
NG,
M. 1. COMC LAST MATRIX
TRELE +10 TRARLE TAHE NK.JI. [ON. WM ND. CRLC SIZIE A s/ 3D 5T LY LOLOR
SPLIT CHIFS FEED LCONC LIGHIS TOTAL MAE MAE V.G. FFB T==szszTz=ssIEs s=z===
V/SGR LS 0T & oY
-3 %2 1§ 7.4 582 1150 41.2 5.8 144 0 NAOP 90 10 NA NS U Y Y Y BE BB OTILL
-6 &0 L7 63 13B.EB 1%E 2.0 29 9.1 0O Ne P90 10 NAONA U Y Y Y BB BB OTIL
-7 9.3 1.9 7.4 IE9 OIFRI OG0B I 1.2 0 MNP 93 10 NMA NRAUY Y Y GE BB TILL
-8 8.3 L& 7.7 H.2 O OIEhg 542 407 18G9 NA P 80 20 NA WA U Y Y Y BB BB TILL
-7 8% 1.3 7.0 2E7 LT 4.4 W L2 ZZEP OB O oMAONGR U Y Y Y GE OEROTILL
-1 9.2 L4 7.5 ZI2 ORS00 OGBE 1820 N P BS IS M WU Y Y Y OER &R OTIL
-1 %Y Z4 AT ZED OITAS W7 3D e 9§ NAC 80 Z0 MA NAM U Y Y Y BB BF TILL
-2 7.2 LI 890 /S 280 Y R e L 40P 70 0 OMA N U Y Y Y G BB OTILL
-1 9.5 L& 7.5 X799 156 BT 455 4.8 O Ny P BO 20 WA MM U Y Y Y BB BE TILL
-4 4.8 L4 7.4 457 TWi.b BO.1 422 17.9 G NAC 70 30 NS MUY Y Y GE BB OTIL
-3 9.4 (.4 8.0 D2BLI 2270 %3 4.2 5.1 0 M P 85 15 NA NS U Y Y Y BB BB TIL
-6 .4 L3 8! 330.2 LY 4.7 LT 1000 MO 75 13 M MUY Y Y BB 5B TILL
=17 19 18 8.2 24Bié 165.% 4B.7 LY 6.8 0 NMAOPOBOOZOOWAE NA U Y Y Y BB OBE TIL
1= B0 Ll TW0 1736 104 452 0.3 129 0 NA P60 30 Mg MY U Y Y Y BB OBR OTILL
=02 4.7 L0 37 1803 KRS X7 B4 3 0 NP 70 36 NG ONA YWY Y Y BB BB OTIL
-3 5.8 1.4 4.4 1827 RS OIS 2246 11 0 NA P 70 30 Ni MA G Y Y Y BB BB TILL
-04 B.& Z.4 6.2 B39 14i.6 427 BT 5B O NO € BO 20 Ny NA U Y Y Y BB BB TIWL
-5 9.1 23 63 (BLZ IR 480 T 1.7 00 MA C 70 30 N N U Y Y Y GE GR OTIL
- 9.4 5 47 15AB 1051 457 Wl 156 0 M C 80 20 K& N U Y Y Y GB BB TIL
-7 9.4 L4 B0 HL2 BT RS 3L 0.9 0 N C 83 IS5 MO MM U Y Y Y &3 BB TILL
-8 9.3 1.2 7.5 1323 lie.k 457 T4 123 0 ML B3 13 N NA U Y Y Y GRE BB TILL
<% 5.2 LI T 181X FS OA407 128 200 C 80 20 NA NA U Y Y Y BB GB TILL
-0 8.3 1L.F 7.3 1345 0% 467 ZR? OIB.O 700 C %0 10 M N U Y Y Y BB BB TILL
-i1 9.2 L8 7.4 1508 f3AT M.I 344 st 0 N C B2 IS N N U Y Y Y BB BB TILL
-2 9.0 L3 7.7 ZMB 7L =T XS OILE 0 N C 50 10 B Na U Y Y Y BR BF OTILL
72=01 5.7 0.1 3.6 MLT7 1B b 1946 8.0 TP & 4 M MUY YYE B OTILW
=02 4.3 0.9 40 124 WO Zb 177 59 0 Nt P &0 O MMM U Y Y Y E B OTIL
-3 7.9 L4 A1 159 1AL T[N &2 O1Le 0 NAOP 7 OI0OMA NA U Y Y Y GE OBR OTILL
-4 8.2 Lo 7.2 ZLO0 OIENé 4.4 LB 156 g F 70 0 Y MM Y Y Y ¥ BEF GB TIL
-5 &5 L4 T 2% 1SS 476 9.1 1B.5 0 N P B0 40 N N U Y Y Y G OGB THL
-0 8.3 1T 7.0 1678 1250 4B XTI 4.6 0 MFOF0O0 KA ONAUY Y 58 6z TiLL
-i7 8.5 L& 4% IBL4  I34.2 46.B 312 IS4 0 Ne P70 30 N MA U Y Y Y B3 OEROTILL







FAGE 2 FALCONBRIDGE 84 04/22/54

OVERBURDEN DRILLING MANAGEMENT LIMITED

LABORATORY SAMPLE LOG

SAMPLE  WEIGHT (KB.HET) WEIGHT (GRAMS DRY) AU CESCRIPTICN LLASS
NO === = szo===ssses z==zzezzoe zzzzzzzzes
M. I. CONC CLAST MATRIX
TABLE +10 TABLE TABLE M.I. CONC. NON M). CALC SIZE A §/0 80 ST CY COLOR
SPLIT CHIPS FEED CONC LIGHTS TOTAL MAG MAG V.G. FFB B Shana s=====
V/S56R LS OT sp Cy
-8B B.9 2.6 &3 160.6 139.0 21,6 144 7.2 O MNP B0 20 NA NA U Y Y Y BB BB TILL
-09 8.1 0.9 7.2 25.8 241 10.7 7.6 31l O NP B0 20 N MUY Y VY BB GB TILL
-0 B.0 1.7 4.3 411.9 3935 1B.4 13.9 4.5 O M P 75 23 M N S C NN GB N4 GRAVEL
-11 8.3 (.7 6.8 292.6 258.4 24,2 160 8.2 0 NP 70 30 NA MM U Y Y Y BB BN TILL
-12 8.9 2.1 6.8 252.2 2350 17.2 121 5.1 0O N\ P BO 20 M4 NA U Y Y Y BB BN TIL
-13 8.6 0.9 7.7 2013 160.2 411 25.2 15.9 1 4143 P B0 20 NA NMA U Y Y Y GB BN TIL
-i4 8.7 0.6 8.1 140.9 1061 34.B 25.2 %6 O NA P BO 20 NMA MA U Y Y Y BB BB TILL
-5 9.0 {1 7.9 135.9 9.3 9.4 28,2 1.2 O NN P B3 !5 NA MUY Y Y BB BB TILL
46A-26 B.3 0.8 7.9 769 42,4 4.5 225 12,0 0 NAC 95 3 M N UY Y Y 6B BB TIL
68-01 6.3 0.0 65 89.4 57.8 3.6 217 9.9 0O M TR MM NA MM MM S F Y Y B B 58
-2 7.4 0.3 7.0 1240 9,3 27.7 184 93 . 2B B 73 XM MUY Y VY B B OTIL
=03 81! 0.0 81 -81.5 43.9 3.6 2.8 10.8 0 NA TR NoA NA M NA S F Y Y B B GSAND
-4 7.8 0.2 7.6 1431 102.4 40.7 28.2 12.5 0 NA 6 ~70 30 MO NA S M Y Y BB BB GSAND
— ;=03 8.0 0.2 7.8 436 1206 3.9 169 4.1 O M P BO 20 N0 N S C Y N GB MA GAND
-6 8.7 1.3 7.4 191.4 15L.6 39.8 29.1 10.7 1 99 P 70 30 NA NA U Y Y N B NA TIL
90-01 8.2 2.0 62 {718 152.3 19.3 149 4.4 O NV P 73 23 M MUY Y NB N TIL
-02 8% 2.1 6.8 13895 1160 22,5 17.4 5.1 0 NP 75 20 MM MUY Y NB N4 TILL
-¥ 7.5 & 39 8.7 8.3 7.4 44 L0 O MM P 75 23 M M S C Y NB NI GRAVEL
-4 B.7 2.8 59 9.3 77.6 12,9 95 34 O NA P B0 20 N NA LY Y NB Mo TILL
=03 9.0 1.0 8.0 1691 13’3 B.8 3.8 10.0 0 NP B0 20 N MUY Y NB N TILL
-% 8.8 2.2 4.6 1B7.4 159.8 27.4 18.2 9.4 O NA P B0 20 N NA § € Y N B NA GRAVEL
-07 8.8 2.7 6.1 280.4 260.2 20.2 13.3 49 O NP 75 25 M MUY Y Y GB BB TIL
-8 9.1 1.9 7.2 212.1 193.7 18.4 (1.7 &7 O M P 7523 M N UY Y Y BB BR TILL
=09 8.6 1.8 4.8 140.6 117.7 2.9 147 82 0 NA P B0 20 M NR 8§ C Y N BB NA GRAVEL
-0 B.6 2.3 43 1041 823 2.8 167 5.1 0 NA P B0 20 M@ N S C Y N GB M4 GRAVEL
-1 9.1 L8 7.3 1473 1154 3.9 2.2 10.7 O NP 7525 M NAUY Y Y BB BB TILL
91-01 6.8 1,6 72 139.5 1357 23.B 5.8 80 O NAC BO 20 NA N U Y Y Y BB BB TILL
-02 8.4 0.0 8.4 278.6 1841 #4.5 29.0 13.5 O NA TR N NA NA N4 S M Y Y B B GSAND
7 B.8 1.3 7.3 1520 1225 9.5 199 9.6 © NA P 75 23 KA N UY Y Y BB BB TILL
-4 91 2.0 7.4 39.8 197.5 42.3 30.7 .6 0 NA P 75 23 M MUY Y Y BB BB TILL
-3 7.4 L3I 5.8 228.9 190.3 38.6 29.6 9.0 O NeC B I5 M M U Y Y Y BY BY TILL
92-0t 6.1 G4 7.7 188.4 149.4 300 25.4 13.4 O M C 50 50 M MUY Y YB B TIL
=02 8.7 2.0 &7 1B0.0  141.4 38.6 26,0 12.6 O MP 70 O M NMUY Y YBR B TIL
-3 8.7 30 57 263 189.7 26.6 206 4.0 O NA P 70 30 NA MM UY Y Y BB 6B TILL
-1 9.0 2.6 4.4 2042 2264 27.8 19.8 B.0 O NP 75 3 MM MUY Y Y BB B TIL
-02 8.7 1.8 &% 210.1 1B2.7 27.4 15.2 12,2 O NA P 70 30 NN N6 U Y Y Y BB BB TILL
=03 9.9 2.6 7.3 1900 187.2 32.9 1B.6 143 O N P 70 30 NA MA U Y Y Y BB B TILL
-4 9.6 2.2 7.4 160.3 129.7 0.6 19.5 (.1 0 NA P 60 40 M MUY Y Y B B TIL
- "9 9.3 0.6 B.7 239.0 199.8 39.2 30.0 9.2 O NA P 60 4 NA NN U Y Y VY B B TIL
=06 9.5 0.9 8.6 231.9 180.8 Sl.1 142 .9 0 NA P 63 B MM MDY Y Y B B TIL
-07 9.6 1.4 BS 1522 122,0 30.2 20.2 10.0 O MM C 75 22 MM MM UY Y YB B TIL
=08 9.7 1.3 8.4 1346 122.8 3.8 21.1 10,7 0 NAC 70 30 NA N U Y Y Y BB GB TILL
-09 9.7 1.8 7.9 1B8.9 1403 48.6 30.2 18.4 O N C 70 30 M@ M U Y Y Y GY GY TILL
-0 1.1 0.9 9.2 2236 1318 71.8 34.4 17.4 3 32 C 90 10 M N UY Y Y BY GY TILL
-1 B.? 0.7 8.2 285.4 217.4 6B.0 47.% 2.1 | & P BO 20 NA I U Y Y Y BB BB TIL
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OVERBURDEN DRILLING MANAGEMENT LIMITED

LABORATORY SAMFLE LDB

SAMPLE  WEIGHT {KG.WET) WEIGHT {(GRAMS DRY) Al DESCRIPTION CLas:
ND. ===== = ————
M. I. CONC CLasT MATRIX
TAELE +I0 TABLE TABLE M.I. CONC. NON NO. CALC SIZE i S/4 &1 ST CY CHLIR
SPLIT CHIPS FEED CONC  LIGHTS TOTAL MAE MAB V.G. PPB | ses==mm==smmoms =
VWSE L5 OT =y
-12 9.2 0.7 8.5 262.2 193.4 448 48.8 [B.0 | 78 C % 10M L UY YVY B &TL
94-01 4.5 0.0 435 1189 8.8 2.1 21 .0 O NA TR NMA NA N4 1 S F Y VY B B 5AM
-02 8.4 0.0 8.4 232 177.5 9.9 3.t 13.8B 0 NA TR NA NA NA MY U Y Y Y B B T
=03 8.9 2.9 4.0 183.B 150.4 Z25.4 17.0 8.4 O NA P 70 30 MA MUY Y Y BB B Tho
-04 5.5 2.2 3.3 1000 874 125 7.9 48 O M P 73 ZZ M MUY Y VY 6B 8 TIL
-5 3.2 .2 20 9.1 892 5.9 41 1.8 0 M C 85 1S M MUY Y Y BEBB TIL
95-0¢ 8.9 0.4 8.3 40.8 353 5.3 17.9 7.4 0 Ne P B3 IS M MUY Y Y BB TiL
-2 8! 0.0 8.1 26,3 210.6 3.7 359 148 O NA TR NA NA NA M U Y Y Y B B TL:
-03 8.9 2.4 &5 1933 1615 32.0 2.8 9.2 O Ne L 95 3 M N UY Y Y BB BN TH:
960t 8.3 0.0 8.3 2936 230.7 2.9 41.4 21.5 O Nt TR NMA N M MUY Y Y B B T
02 B.5 0.0 8,5 24.8 200.6 4.2 3.8 15.4 O M TR NMA Mo NA NA U Y Y Y B B TIL
-03 835 0.0 85 3IM.2 7.9 5.3 [T 140 O M P 70 30 MM MUY YYB B TH
-4 9.2 1.3 7.9 4352 I72.4 B2.8 35.0 27.8 1 33 P 70 0N MUY Y VY BB BB TIUL
—~ -5 %3 1§ 7.8 347.2 291.2 56,0 35.0 2.0 O MA P 65 35 M MUY Y Y BB BB Tl
% 9.0 1.3 7.7 293.9 240.6 53.3 W8 17.3 0 NA P 70 35 M@ MM U Y Y Y BB BB TiL
97-0t 9.3 0.0 9.3 2323 200.4 3.9 2.3 10.6 O NA TR N NA NA M U Y Y Y BB BB THL
~02 8.4 0.0 8.4 2654 221.1 4.3 3.0 133 0 NA TR NA NA N NA U Y Y Y BB BB TIL
-03 8.4 0.0 &84 221.37 17B.2 43.1 29.7 13.4 O NA TR M4 BA NA N U Y Y Y 68 BB THL
g8-01 7.7 0.0 7.7 .6 293.6 4.0 318 12.2 0 NA TR NA KA N NA DY Y Y BB BB TIL
-02 7.8 0.3 7.3 3.5 26546 44.9 3.0 13.9 1 93 P 70 30 NA NM U Y Y Y GR BB OTIL
-3 8.2 0.6 7.6 3I30.53 295.7 54.B 394 15.4 O NAC 70 30 M N U Y Y Y 68 88 TILL
9-01 8.4 1.0 7.4 2514 ZI1B.5 #2.9 27.5 15.4 0 NA P 50 50 NA MUY Y Y G BB TIU
1= B4 0.9 7.5 292.37 247.9 44.4 30.0 4.4 O NMAOOP S50 30 NMA N UY Y VY BB OTILL
-2 8.9 1.2 7.7 2649 225.7 4.2 5.3 15.9 1 25 P S50 50 MM N UY Y Y BB B OYIL
-3 8.9 1.2 7.7 168.7 130.3 38.2 4.1 14.1 1 120 P 50 50 NMA NA U Y Y Y BB BY WL
-4 88 L& 7.2 22328 179.4 4.4 303 4.1 0 NoC 60 40 M N U Y ¥ Y BY &Y T
-3 87 1.2 7.5 &8t 129.9 3B.2 26,4 11,8 L Z5B4 C 70 I NAONA U Y ¥ Y BY &Y TIiL
=06 9.2 1.2 8.0 1941 152,46 43.5 3.0 13.4 2 4297 C B0 20 NA NA U Y Y Y BY & TIL
-7 8.7 0.9 7.8 174,53 {382 3.3 4.5 11.8 0 Nt P B0 20 M MM U Y ¥V Y GY & TILL
-8 8.8 0.7 &1 211.2 140.3 50.9 32.3 18.6 O NA P BO 20 M N U Y Y Y BY BY TILE
-39 8.8 0.8 840 2257 178.0 4.7 27.8 1.9 © NAC 85 IS M N UY Y Y B B TIL
103-01 8.3 0.9 7.4 27,3 184.8 42.3 8.4 14,1 1 IPOTGO0NNUY Y YBRB B T
=02 B.g& 1.3 7.9 139.7 1023 37.4 BT 13,7 1 283 P BO X N N UY Y Y B B THL
=03 9.0 0.3 8.7 90,9 41.3 9.4 2.2 9.4 0O NA P 80 20 NA NN UL Y Y Y BB 6B TIL
~4 7.4 0.3 7.1 102.9 67.3 35.6 23.8 11.B 0 MM P BO 20 NA NA U Y Y Y 6B B TIL
-5 92 0.8 8.4 147.3 62.4 B3.1 33! 52.0 O M C B5 IS MM MUY Y Y 66 6Y TIL
103-01 6.8 0.3 63 1134 B4l 290 17.4 1.6 I 357 P BO 20 NMA M U Y Y Y B B TIL
106-01 8.9 1.0 7.9 B2 58.5 26.7 165 10.2 2 990 P 80 20 NA MUY Y Y B B TIL
-0 7.8 0.8 7.0 696 40.1 29.5 17.2 123 0 N2 P &0 40 MA NA U Y Y Y B B TILE
=02 31 0.7 24 942 BL7 9.3 60 35 0O NA P 70 30 M MA U Y Y Y BB B TIL
108-01 B.6 0.8 7.8 63.7 38.5 27.2 15.46 116 O NAF &5 35 MM MUY Y YR OO TIL
He-01 4.1 0.8 33 742 0.1 141 T 65 O N C 8 20 MM M U Y Y Y 6 BB TIU
=2 4.0 0.4 36 293 190 103 7.4 2.9 0 NP P BO 20 NA NA U Y Y Y BB G TIL
=03 7.6 1.2 64 841 348 /9.3 17.9 114 0 M P 75 22 M N UY Y Y BB BB TILL
-4 7.7 1.0 47 761 30.8 25.3 15.6 9.7 O NP 70 30 NMd NAM U Y Y Y B 68 TILL

i
i
H
i
i
|
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QVERELRDEN DRILLING MANRGEMENT LIMITED

LARORATORY SAMPLE LOB

SAMPLE  WEIGHT (KG.WET) WEIGHT (GRAMS DRY) AU BESCRIPTION CLAS3
NU. e
M. I. CONC CLAST MATRIX

TARLE +10 TABLE TABLE M.I, CONC. NON NO. CALC SIZE i 5/4 5D ST CY COLOR

SPLIT CHIPS FEED CONC LIGHTS TOTAL MAS MAS V.G. FPB s=====m——=osmms z=z===

VSEBR LS 0T sp Cy
-5 8.2 1.1 7.1 453 438 2.3 11,7 9B O NP BO 20 WA NN Y VY BB EB TILL
06 8.5 2.2 63 120.3 9.8 4.5 11.8 127 0 M P 45 35 NA N U Y Y Y BE BB TILL
-7 &7 Lo 7.7 59.9 3.6 21,3 121 9.2 O M P 70 30 M4 MUY Y Y GB BB TILW
-8 9.3 20 1.3 930 44,7 2B.3 146 137 O NP 70 3 M MUY Y Y BRER TIL
-0y B7 1.2 7.5 1035 70.7 3.8 I13.8 17.0 O NP 755 M WU Y Y Y BB BB TILL
110-10 7.4 0.6 6.8 1317 82.7 490 7.3 A7 1 7P B IS MM MUY Y Y G B TIL
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OVERBURDEN DRILLING MANABEMENT LIMITED

LABUORATORY SAMPLE LD6

SAMPLE  WEIGHT (KG.WET) WEIGHT (GRAMS [RY) Al DESCRIPTION LiRs3
M. 1. CONC ELAST MATRIX
TAELE +10 TABLE TABLE M.I. CONC. NON NO. CAEL SIZE 4 S/U 8D ST Cy CoLtw
SPLIT CHIPS FEED CONC LIGHTS TOTAL MAG MAG V.6. PPB ====s=ssmmmsems ==
VEER LS OT S
CH-B5

142-03 7.3 1.4 9.9 171.5 1226 4B.9 32.5 6.4 O NAP BO 20M NMAUY YYBEB B THL
-4 8.2 1.8 6.4 199.7 182.7 F.0 3.5 13.3 0O ML B 15 MMUY YYB B THE
=% 7.5 2.0 3.3 163.9 I31.¢0 3.9 2.6 10.3 | 2B L D/ E MUY Y Y 8 T
06 B.0 2.0 4.0 183.4 147.9 F7.3 263 11.2 0 M C B0 20 MM MA U Y Y Y BB BB T
=07 8.0 1.3 6.3 1671 1242 42.9 27.9 5.0 0 M C BOD 20 M MA LY VY 6B Tii-
-8 8.5 t.6 4.9 199.7 134.3 42,6 31.8 13.8 | 7 P BB M MUY Y VY B B T
-7 8.1 2.2 59 W79 BB 29.8 19.6 10.2 ! 148P,C 9 10 M M U Y ¥ Y 6B 6 TIL
-0 8.2 2.3 5.7 17067 139.0 3.7 213 10.4 3 {297 P 70 0 N 1 U Y Y Y BB BB VI
-1 8.0 1.6 4.4 2074 1784 29.0 205 835 0 MPL B0 20 A MUY Y VY B B TR
-12 8.4 1.7 67 7Lt 1454 5.5 17,0 8.3 O NMAP,L 60 40 M M U Y Y Y G 8 TIL
-3 8.1 2.2 5.9 1740 131.6 42.4 27.8 146 O NP 70 30 MM MAUY YYB B TIL
~-14 8.0 2.2 5.8 101.4 B2.0 19.4 13.8 5.6 O MM C 70 30 M 1 UY Y Y 6B 6B TU
T =15 8.3 22 6. 152.6 1142 38,4 253 150 MaC 70 30 M 1 UY Y Y BB BB TIL

~1& 7.9 L2 &7 130.8 1062 4.6 17.6 7.0 O NAC,BR4 40 M 1 U Y Y Y 6B 6B TILLIBIK
143-01 6.4 0.B 3.6 176.4 138.6 ¥7.8 4.4 13.4 & 214 P 70 30 M NMA U Y Y Y B P THL
=02 7.3 0.8 67 1843 113.0 3.5 2.3 10.2 ¢ MM P 70 30M MUY YYB B THIU
3 7.6 17 5.9 1822 1270 3501 2.8 123 1 BP 55 M NMUY YVYB B THL
-4 8.8 1.9 6.9 20.0 {80.0 #40.0 28.7 1.3 1 4P B 2 M MUY Y VYE B TH
=03 80 2,0 6.0 (3.8 107.6 9.2 21.7 7.5 ¢ M P BO 2D NMMUY YYBE B T
=06 8.0 2.0 6.0 1712 1364 M8 LM 9.7 1 197 P B0 20 M MA U Y Y Y B B TIL
07 8.5 2.6 59 269.7 b2 P53 W00 133 0 M P 75 22 MM MUY Y VY G 68 THL
-8 8.6 2.1 65 2386 2113 4.3 15.2 9.1 0O Nt P BO 20 AN UY Y Y BB B8 THL
-® 85 3.0 585 1733 1386 3.9 2.8 121 O NA P BO 20 M4 M U Y Y Y & BY TiLL
=10 8.0 1.8 6.2 24453 202.6 41.9 288 13.1 0O NP B0 20 M N UY Y Y B BY TIL
-1 7.9 1.1 4.8 21,0 142,7 3B.3 383 0.0 0 MPC 9% 10 M@ MUY Y Y BY 6 TIL
144-01 7.3 0.8 &3 23[B.0 207.1 B9 166 9.3 0 NA P B0 20 M MUY Y Y B6 BY TILL
145-01 8.9 1.9 7.0 1154 831 30.3 la.f 142 0 Nt P 40 60 MM MUY Y Y BB BB TILL
=02 9.0 1.4 7.6 1363 1060 0.3 18.8 1.5 O Ne P 70 J0M MUY Y Y BB 6 TIL
-3 8.9 L& 7.3 138.2 1053 32.9 2.2 107 O NA P 70 30 NMA NA U Y Y Y 6B 68 TILL
146-01 88 1.3 7.3 19.4° 88.8 30.6 19.0 1.6 O Nv P 70 30 MA MUY Y Y BB BB TILL
147-0r 4.9 t.6 5.3 124t 1084 13,7 9.9 5.8 0 M C 90 10 M M U Y Y Y 66 B5 TILL
148-01 8.6 0.0 B.6 28,3 217.8 3.9 268 9.7 0 N TR N NA N MA U Y ¥ Y BB T
=02 8.1 0.0 B.1 15,9 885 ¥I.4 257 H.7 0 NA TR M N2 N KA U Y Y Y 68 TIL
=03 B.4 1.0 7.4 260.2 2264 3.8 4.0 9.7 0 Nt P 8 IS N MUY Y Y BB BB TILL
150-01 3.1 0.4 2.5 208.7 197.3 1.2 8.1 3.1 0 M P 753 MAMNMUY YYB B TH
151-01 3.3 1.0 43 130.1 1216 B3 S0 34 0 Nt P75 25 NA MUY Y Y BB BB OTHI
132-01 8.1 1.3 6.8 172.4 1467 25.7 15.7 10.0 O NA P 60 40 NA M U Y Y Y BB BB TILL
~ =02 7.3 1.0 &3 147.1 1239 23.2 5.8 7.4 O M 6 & 40 M MUY Y YB B TIL
3301 7.4 0.8 6.6 1283 1000 2B.3 20.0 83 O NAPG BO 20 MM NAUY Y Y B B TILL
15302 8.6 1.5 7.1 129.8 8.8 3.0 22,3 &7 O NAPG BO 20 NA MM U Y Y Y 6B 6B TILL
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C4-65
161-92
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FELCONERIDGE 36

LABORATORY SANMFLE LOB

URDEN DRILLING MANAGEMENT LIMITED

03/Z3/586

WEIGHT {KG.RET) B-ighT {(BrAMS DRY) Ay DESCRIPTION CLASS
M. 1. EONC CLAST MATRIX
TAELE +10 TABLE TRHE #.L. CONC. NON NG. CALC SIZE A S/4 80 ST CY COLOR
SFLIT CHIFS FEED COWC L3GHES TOTAL MAG MAB V.G. FFB s=T=EEsETI==ITS s=====
Visgr LS OT7 3 CY
8.6 1.9 4.7 260.1 534 26.7 16,9 9.8 O NMML 73 23 M MUY Y Y BB BB TILL
8.9 & 73 @G Z®|I OF/H T U0 NAP  BO 20 NA NA U Y Y Y BB GB TILL
.3 1.2 B! &4 ZLT 45,1 34 127 0 NAP B0 20 MAONA U Y Y Y BE GE TIL
7.0 L& 7.4 LT E. RS 7T OO0 NAP 7D 30 N4 ONA U Y Y Y BB G OTIL
8.7 6 7.4 ZBY I7ALTF OS2 H.D 1.7 0 MAP 70 30 MAONAOU Y Y Y GB BB OTILL
5.8 0B O 1974 17 W7 2.9 8.3 0 NGP 80 20 HA N U Y Y Y BB BB TILL
B3 L2 7.0 e ZBLS L7 0.3 154 0 NAC 80 20 Na NA U Y Y Y OB GB TILL
5.3 1.7 7.4 ZB0E ITSOE 4.5 31 163 BOPC 75 23 MAONA U Y Y Y GB BB TIL
9.9 L5 7.5 ZIMLE {IT SLB 3B.E 190 0 NVC BO 20 WA N U Y Y Y BB BB TILL
8.9 0.9 8.0 237 A .3 2.4 99 9 NAP 70 30 NA NN U Y Y Y BB BB TILL
.0 1.3 5 IBI 2.2 311 2.0 101 0 MC 8 15 M NMUY Y Y G5 BB TILL
J 20 72 28I 1%.1 B4 277 W05 0 NC %0 10 NA N U Y ¥V Y GY GY TILL
8.8 L7 7! Z[L4 1681 4.7 3.2 6.1 O ML 95 S M N UY Y Y BY &Y TILL
L3 49 L5 (3.1 1.6 1.1 85 1.6 0 NMATR NA NA MG N U Y Y Y BB BB TIU
8.8 .1 7.7 18%.4 1542 T2 4.6 106 O MAF &0 40 MO NA U Y Y Y BB BB TILL
45 0.4 4.2 18B.6 M0 226 (7.1 5T 0 NAF &0 40 NA MA U Y Y Y BB BB TILL
8.9 0.0  B.4 {631 127 40.? 7.7 3.2 ¢ NP 70 30ONM MUY Y Y BR G TILL
B.7 4.7 B0 2644 LY 415 B.7 {28 O NAP 73 25 NMANAUY Y Y GE GR OTIL
7.6 Lp 6.0 2420 2014 40.9 9.5 1.4 0 NP B0 20 NMA NN U Y Y Y BB BB TILL
7.3 2.2 7.1 247.7 Wb 63.1 430 8.1 0 NAP 90 10 N& NA U Y Y Y BB GBY TIL
51 0.8 83 2052 #0é 57.6 4.3 17.1 0 NMAP 95 S5 NA N UY Y Y BB BB TIL
7.0 L0 60 2467 Zl4 45,9 0301 1LE O NA P S 3 NN U Y Y Y BY GY TIL
7.7 45 7.2 (FAB 1355 3.3 OB O1L2 0 NAP 83 3 NB NMAUY Y Y BB GY TILL
8.6 €3 8.3 2474 19,3 8.1 364 147 0 NP OOT0 MR UY Y Y B GYBTILL
B.9 0.5 B.4 2635 AT /.2 A8 730 NP 80 20 M MUY Y Y B EBF TIL
7.0 6.7 83 175 0.0 415 29.0 123 0 NAF B0 20 M MUY Y Y B G TIL
B.B 1.0 7.8 Z5E 1632 60,6 30.3 .1 0 NAP B 20 NA NA U Y Y Y GE BB TILL
8.2 Lo 7.9 Z30.6 1BL.B 46.3 4.0 14.8 | 3F 79 23 MR MUY YYB B OTIL
%0 (.4 7.6 IMZ ZI5S SB.7 BT 168 O NP 70 30 OMA NG LY Y Y B BE TILL
.2 1.2 8.0 29.8 1S 4.7 8.8 135 0 NEP &0 40 NA N UY Y Y B B OTIL
.0 1.6 7.4 25,6 IBLI 417 .l 146 O MAC 40 40 M9 MA U Y Y Y B B TIL
g0 O3 6.1 184 1557 3.1 0.8 103 0 MAC 60 40 WA M U Y Y YR B TIL
35 LY 7.4 1397 100.F 3B.8 2.8 12,0 0 ML 70 30 NG NAUY Y Y E B TIL
78 67 1lé T &4 294 150 0 NMC 70 30 NA N UL Y Y VY R OB OTIL
7.0 L& 7.4 HB.6 I107.% 4.1 28.3 1.8 O NAC S 20 M N UY Y Y G 68 TILL
8.8 .4 7.4 189 1447 B4 5.1 133 0 ML 70 0 ONM N UY Y YEB B OTIL
B.Z2 z4 5B H.¢ 747 K3 1.1 L2 0 NC 70 30 NA NA S T Y Y BB E GSAND
B.4 1.2 7.2 2128 RS .7 247 10,0 1 6P 70 0 N MUY Y Y BE GB TILL
B7 &9 7.8 1341 I B9 169 1.0 2 4C 63 3/ M N U Y Y Y BE OGB TILL
B.4 1B 6.6 137.B 18T A3 835 9.8 0 NAC 70 30 NA N U Y Y Y GB GB TILL
25 05 20 1247 0.4 AT 150 LT (S€ 70 0 NA NG U Y Y Y &8 6F TILL
7.6 1.4 6.2 A4 LT Z21 377 44 0 NAC 90 10 N NA U Y Y Y GN BN TILL
9.0 Z.s 6.4 170.7 I30.7 40,0 2B.3 1.7 0 MC B0 20 N NA U Y Y ¥ BB BB TILL
8.% 1.4 7.1 2A9.7 1564 43.7 35T 2.6 1 3C 85 15 N M U Y Y Y BY GY TIL
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FALCONERIDGE 86 03/25/54

Ln

QVERZURDEN DRILLING MANAGEMENT LIMITED

LABORATORY SAMFLE LOG

—

SAMPLE WEIGHT (KG.WET) WEIGHT (GRAMS DRY) AU DESCRIFTION CLAS3
M),  =SSTSSISSTSIIZNEST  SITISTSISRSISTSITSISTIRISSISTSS ==
M. I. CONC CLAST MATRIX

TAolE +10 TABLE TABLE M.I. CONC. NON NO. CALC SIZE i 5/U ZD ST LY COLOR

SPLIT CHIFS FEED CONC LIGHTS TOTAL MAG MAG V.G. FFB s==z==z=ss===s= ===z

VISGR LS o7 50 CY
-4 £.2 1.0 7.9 2030 k6.1 36.9 25.9 1.0 O NACED 83 IS5 MO N U Y Y Y BB BB TILL
<5 e L0 7.6 18901 1412 7.9 1.4 B3 O NAP OB 20 NANA U Y Y Y BR GE TILL
=% &3 1.3 7.0 168.6 140.8 7.8 19.1 B.7 O MP 70 30 N t U Y Y Y B8 BF TIL
-7 &8 0.7 8.1 248.2 24,6 3.6 163 7.3 0 NeP  BO 20 MM N U Y Y Y GR BB TILL
-8 %90 (.0 8.0 Z3.B 205.3 263 18.1 B.4 ¢ MP B0 20 MM N U Y Y Y BB BE TILL
=33 3.0 1.3 7.5 287.7 191.6 %0 367 394 D NAP 90 10 N L U Y Y Y BB BB TILL
=16 B& 1.3 7.3 9L 1785 126 7.0 3.0 NAP 90 1D NA NA U Y Y ¥ BF GB TILL
-1 g7 0.8 8.1 2760 206.3 &9.7 46,7 252 0 NGP 83 13 NA NA U Y VY Y GB 85 TILL
611 &I 4.8 B4 2559 2137 S0.0 1.8 1B.Z 0 MiP 65 35 MA N U Y Y Y BB OGE OTILL
=2 &S L0 7.3 3042 2494 S8 4.0 0.8 4 NP 70 3 N MUY Y Y BB OGE TILL
-3 &8 0.9 7.9 2351 18RS #9.5 .0 1730 NP 73 2 N MUY Y Y & G TILL
-4 ES 07 7.8 29.9 189.7 4).2 269 133 O NAP 70 30 NAMA LY Y Y BB BB OTILL
-5 B2 0.9 7.3 197.% 183 Wb 2.4 132 ¢ NP 75 22 M MUY Y Y G BB TIL
-6 .0 1.8 7.2 740 2243 49.9 30.% 19.0 0 NP B0 20 NA MR U Y Y ¥ GB G5B TIL
-07 %3 1.1 8.4 2145 - 163.4 451 9.7 5.8 0 NAF 80 20 NMA NA U Y Y Y GB B3 TILL
= =B F1 0.4 85 179.6 (394 .2 7.4 12,8 ¢ NAP 80 20 N NA U Y Y Y BB BB TILL
-9 8.2 LI 7.9 9.8 167.8 42.0 7.4 .6 0 NAC 80 20 MA NA U Y Y Y GF 8B TILL
170-01 3.0 0.9 8.1 3.2 3.7 4.5 610 35S 2P B0 20 N MUY Y Y BB GB TIL
-2 BB 1.4 7.4 2431 1669 T76.2 47.37 8.7 1 4C 70 30 M N U Y Y Y GBE BB TILL
-G %! 64 8.7 382 23T OHS 433 /.2 00 NAP 80 20 Na o NA U Y Y Y BB GF TILL
-¥ 87 §5 82 .4 1416 89.8 5.9 3.9 | 611 C % 15 NA MR U Y Y Y GB BB TIL
7101 9.5 3.2 64 3059 180.6 123.3 72.8 0.5 8 3 B0 20 MA NG U Y Y Y BB BB TILW
-2 %5 A% 6.6 2003 1007 98.8B 5.3 457 3 HP 3 O10NAMMUY Y Y EF BB TIL
=33 7.7 0.8 4.7 1BLF 12006 633 3.8 293 0D NAP B0 20 NN U Y Y Y BB BB TILL
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APPENDIX
GOLD GRAIN COUNTS AND CALCULATED VISIBLE
&GOLD ASSAYS




PABEL FALCGNERIDEE 84

BOLD CLASSIFICATION

VISIELE GOLD FROM SHAKING TRBLE AND PANNING

NMBER ¥ GRAINS

ABBRADED IRRESULAR DELICATE NON  CALC Y.G.
SAMPLE § PANNED ; ======= MAG ASSAY
Y/N DIMETER THIDOEE % P T P T P TOTAL 615 PPE  REMARKS
CH-85
01-01 N ND VISIELE GILD
02 N MO VISIBLE D
201 Y 500X 125 L 3 1
200X 300 4T 3 1 EST. <1% PYRITE.
0TAL - 2 36. 620
~ -2 N M0 VISIBLE 60D
%3 N Z0X 00 R 1 1
TOTAL 1 33.3 655

03-01 N NO VISIBLE 6D

-02 N NO VISIBLE BOD

04-01 N WO VISIBLE GOLD

=02 N NO VISIBLE 5D

[ B
—

05-01 N 200X 20 £

TOTAL 1 313

=02 N kO VISIBLE BOLD
=03 N NO VISIRLE A3
-04 N K3 VISIBLE BB
-03 N N2 VISIRLE BED
-0 N NJ VISIBLE 8D
-07 N M3 VISIBLE BOLD
-08 N ND VISIBLE GOLD

-9 N NO VISIELE BOLD

01/20/86




~ TGBEZ

BOLD CLASSIFICATION

YISIBLE GOLD FROM SHAKING TABLE AND PANNING

SaMPLE # PANNED

-10

0&-01

=02

%

&

=

07

-8

Y/N

DIAMETER  THICKNESS

NO VISIBLE GOLD

ND VISIBLE GOLD

NO VISIBLE GOLD

NO YISIBLE GOLD

N VISIBLE GOLD

NO VISIBLE GOLD

WD VISIBLE GOLD

273X 375

NO VISIBLE GOLD

NO VISIBLE GOLD

ND VISIBLE &OLD

NO VISIELE GOLD

- N0 VISIBLE GOLD

NO VISIELE GOLD .

NO VISIBLE GOLD

230 ¥ 300

N3 VISIBLE GOLD

8C

3B C

30 C

ABBRADED

NUMEER CF GRAINS

- vt

FALCONBRIDGE 86

IRREGULAR  DELICATE

P T P

NON  CALC V.G,
MAG ASSAY
P TOTAL GMS PPB  REMARKS
E57. 254 PYRITE.
TOTAL 30.7 3
TOTAL 28.7 1552
TGTAL 30.5 933

01/20/85




PABES

.

GOLD CLASSIFICATION

VISIBLE GOLD FRUM SHAKING TABLE AND PANNING

SAMFLE # PANNED

Y/N

-13 N

-1 N

. -0 N
=21 N

=22 N

- =23 N
-24 N

25 N
a7-01 N
-2 N

=03 4

-4 N

-5 N

-0 N

-7 N

-8 N
=09 N
- N

-1 N

DIAMETER  THICKNESS

NO VISIBLE GOLD

NO VISIELE GOLD

NG VISIBLE GOLD

NO VISIBLE GOLD

NO VISIELE GOLD

NO VISIELE GOLD

230 X 500

NO VISIELE GOLD

NG VISIELE GOLD

NO VISIBLE &OLD

30X 100

NG VISIBLE GOLD

NO VISIELE GOLD

NO VISIBLE GOLD

NO VISIELE GOLD

ND VISIELE GOLD

200 X 150

NG VISIBLE GOLD

NO VISIBELE GALD

I5¢C

34 C

NUMBER OF GRAINS

ABBRADED  IRREGULAR

T|ISSSS= —ESs=sossn

T F T
i

1
1

e B R 11 5 4 s

P

FALCONERIDGE B4

DELICATE NN CALC V.G.
me=== M6  ASSAY
T PTOTALGIS  FPB  REMARKS
1
oA 1 159 49
! EST. 10% PYRITE
AL 1 249
1
WAL 1 45 1785

01/20/86




o FALCONERIDGE 86

6OLD CLASSIFICATION

VISIBELE GOLD FROM SHAKING TABLE AND PANNING

NUMBER OF GRAINS
ABBRADED IRREGULAR DELICATE NN CALL V.5.
SAMPLE # PANNED S WE  ASSAY
Y/N DINETER THIGMSS T P T P T PTOTALGNS  FPE
-2 N NO VISIELE GOLD
-3 N NO VISIELE GOLD
-4 N ND VISIELE GOLD
-5 N NO VISIBLE GOLD
~ <& N 100K 150  /C 1 1
AL 1 B2 5
08-01 N MO VISIELE GOLD
=02 N N0 VISIELE GOLD
-3 N N0 VISIELE GOLD
% N KO VISIBLE GOLD
-5 N N0 VISIBLE GOLD
<06 Y NO VISIELE GOLD
-7 N NO VISIBLE BOLD
<8 N ND VISIELE GOLD
-9 Y N VISIELE GOLD
-10 N ND VISIELE GOLD
-1 N NO VISIELE GOLD
o401 N 100X IS0 BC L 1
ToTAL 1 150 192

TOTAL 1 2.

MRS

EST. 25% FYRITE

EST. 15% PYRIGE

01/20/86




PAGES

E0LD CLASSIFICATION

V