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1.0 SUMMARY ~a 
I The 1994 exploration program was designed to investigate the potential for an 

economic zinc-copper massive sulphide deposit on the Bell Creek property. 
Diamond drilling, soil sampling, petrographic examinations and limited geophysical 
surveying were performed. 

The drilling was done north along trend of historical workings at the Red Star 
showings. The volcanic and sedimentary rock units defined during 1993 surface 
mapping at the Red Star Grid area could generally be identified in diamond drill 
core. The felsic volcanic rocks commonly are quite evolved with abundant quartz 
and feldspar phenocrysts and elevated lithophile element contents. There is 
evidence that intense polyphase deformation has destroyed primary layering in 
most of the rocks examined. 

The diamond drillholes tested intensely altered areas with associated zinc and 
copper enrichment in soils. These alteration zones are also enriched in barium, 
which is directly associated with mineralization, and also enriched in magnesium. 
The rocks are depleted in calcium and sodium. These alterations are spatially 
associated with massive sulphide mineralization as at the Red Star showing. In 
summary, rock units logged in all five drillholes show that the rocks dip to the west 
as predicted by surface geological mapping. No massive sulphide bodies were 
intersected; only small amounts of disseminated sulphides were observed in the 
drillholes. The highest copper and zinc analyses were obtained from drillholes 
BC-94-01 and BC-94-02, which are closest to the old Red Star underground 
workings. 

The Knob Hill showing also has a substantial alteration zone with associated 
mineralization. Soil sampling has indicated alteration and mineralization as much 
as 500 metres southwards along strike from the known workings at Knob Hill. A 
1993 VLF-EM conductor located on the northward strike projection of the main 
Knob Hill showing is under overburden. The area of the conductor was covered 
by 1994 soil sampling; the conductor is not associated with anomalous amounts 
of copper or zinc in soil. 

Weak geochemical soil anomalies at the Roche Grid area are difficult to evaluate 
due to extensive overburden cover. 

Recommendations for further work include drill testing of the Red Star horizon 
immediately adjacent to the old workings. The Knob Hill horizon south of the old 
workings, and the soil geochemical anomalies in the southeastern corner of the 
Knob Hill Grid, also should be tested by drillholes. Additional work should be done 
in other areas of the property, particularly along the extension of the Red Star 
mineralized horizon southward across the Similkameen River. a 



2.0 INTRODUCTION 
a 2 

2.1 Location and Access 

The Bell Creek property is located in the Similkameen Mining District approximately 
50 kilometres south of Princeton, Briish Columbia. It is immediately east of 
Manning Park along Highway 3 (Figure 1). The claims are located on NTS map 
sheet 92H/2, at 49" 0 8  N and 120" 38 W. The claims straddle the confluence of 
the Similkameen and Pasayten rivers. The Copper Mountain-lngerbell porphyry 
copper-gold deposits are approximately 30 kilometres north of the property, along 
the Similkameen River. 

.. 
The property has excellent access directly from Highway 3 or from numerous all- 
weather gravel logging roads. 

2.2 Physiography and Vegetation 

The property has moderately steep terrain sloping towards the river valleys which 
dominate the physiography. Moderately thick glacial overburden covers bedrock 
in most areas, especially at higher elevations. Outcrop exposure is largely confined 
to road cuts and creek gullies. 

The area has a dry climate typical of the southcentral interior of British Columbia. 
Open pine forest covers south- and west-facing slopes, with mixed spruce, fir and 
pine elsewhere on the property. 

2.3 Claim9 

The Bell Creek property consists of 20 mineral claims totalling 120 u n k  (Figure 2). 
The claims are contiguous. The claims comprising the property are listed in 
Table 1. The claims are under option by Westmin Resources Limited. Vancouver, 
British Columbia, from owners Steve Todoruk, Doug Fulcher and Mike Stammers, 
all of Pamicon Developments Ltd., Vancouver, British Columbia. 

2.4 Previous Work 

Exploration work has been performed in the Bell Creek property area since 1900. 
Most of this work has focused on a couple of showings near the eastern boundary 
of Manning Park, just north of Eastgate, British Columbia. The main showing is the 
Red Star (MinFile No. 092HSE067), which has had a l i e  production. Several other 
prospects have received considerable attention including Knob Hill (MinFile 
No. 092HSE069), Roche and Pasayten (MinFile No. 092HSE068), Golden Crown 
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Bell 
Bell 1 
Bell 2 
Bell 3 
Bell 4 
Star 
Star #I 
Bell 5 
Bell 6 
Roche 
Pasayten 
Tell 
Au 
Bell 7 
Bell 8 
Bell 9 
Bell 10 
Tell #I 
Bell 11 
Bell 12 

249803 15 
249839 15 
250041 12 
250042 1 
250043 1 
300055 1 
300057 I 
302971 3 
302972 15 
308587 8 
308588 8 
31 01 35 1 
31 01 36 I 
31 0491 1 
31 0492 I 
31 0493 I 
31 0494 1 
31 0667 I 
311154 18 
311155 15 

I I 

199Ql04lIl 1998/04/11 
199Q/07/01 1998/07/01 
1991 l04l16 1998IQ4l16 
1991 /04/14 1998lQ4l14 
1991 /04/14 1998l04l14 
1991 I06103 1998lQ6103 
1991 /06/03 1998lWQ3 
1991 /08/09 1998lQ8lQ9 
1991 108109 1998IQ8lQ9 
1992l04l05 1998IQ4lQ5 
1992l04l10 1998/04/10 
1992/06/15 1998l06l15 
1992l06l15 1998lQ6l15 
1 w06115 1998IQ6l15 
1 w06115 1998/06/15 
1 W06l15  1998lQ6l15 
1WQ6I15 1998IQ6115 
1 WQ6128 I 990l06l28 
1 W W 2 7  1 998106127 

. ..... 

e 



6 
(MinFile No. 092HSE191) and Paw (MinFile No. 092HSE093). Descriptions of these 
properties can be found in the reports of the B.C. Department of Mines dating 
back to 1900. Several adits were excavated on the better showings by earlier 
workers; these underground developments extend up to 332 metres in length. 
There are at least five adits on the former Red Star claims; including internal raises 
and shafts, these underground workings have a total length of at least 565 metres. 
There are two adits on the Knob Hill showing, with about 45 metres of total 
development. The former Roche Crown-granted claim and the former Pasayten 
Crown-granted claim also were each explored by adits. 

In the period 1967 to 1970, Spheno Mines Ud. (Assessment Reports 878 and 
2807) carried out a program of geological mapping, soil sampling plus limited 
magnetometer and EM surveying over the Knob Hill/Red Star area, as well as 
southeast of the Similkameen River. They followed up this work by diamond drilling 
five(?) holes in the Knob Hill and Red Star areas; the holes intersected weak 
mineralization. 

a 

Cominco Ltd. (Assessment Report 8170) optioned claims covering the Red Star 
showing in 1980 and conducted a comprehensive exploration program looking for 
volcanogenic massive sulphide (VMS) deposits. Cominco defined a strong VU-EM 
conductor coinciding with an induced polarization (IP) anomaly extending over 900 
metres. These anomalies coincided with a weak copper and zinc soil anomaly 
associated with the favourable Red Star horizon. However, Cominco never 
followed up these apparently encouraging results. In 1986 and 1987 Bukara 
Resources Ud. (Assessment Report 16465) completed additional geological 
mapping and IP surveying, along with 1 ,I 00 metres of excavator trenching on the 
main mineralized horizon at Red Star. The focus of their exploration program was 
to evaluate the gold potential of the pyritiferous schists in the Red Star horizon. 
Although the gold content of the schists was disappointing, Bukara did ident i  
zones with anomalous zinc and copper content. Bukara exposed the Red Star 
massive sulphide lens by uncovering the earlier, caved underground workings. 
This sulphide lens is 16 metres long and ranges between 0.1 and 1.2 metres thick. 

The Red Star showing and the surrounding area was restaked by Pamicon 
Developments Ltd. in 1990. Pamicon resampled and remapped many of the old 
surface showings; the underground workings are mostly inaccessible. Pamicon 
conducted detailed sampling of the massive sulphide lens at the main Red Star 
showing. A 1 .I metre chip sample across the widest part of the lens gave values 
of 40.0% zinc, 3.72% copper, 950 ppb gold, 1.12 oz/ton silver and 1.56% barium. 

In 1992 Westmin Resources Limited optioned the claims from Pamicon 
Developments Ltd. and completed two phases of exploration consisting of 
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reconnaissance scale geological mapping, liihogeochemical and stream sediment 
sampling (Assessment Reports 22806 and 22934). In addition, a sample of 
massive quartz-feldspar porphyry from the Bell 1 claim was submitted to the 
geochronology lab at the University of British Columbia for a U-Pb age date. The 
age of the rock was determined to be 11 6 * 2 Ma, although this date may be 
inaccurate as insufficient zircons were obtained from the rock sample to allow a 
valid statistical analysis. 

In 1993 Westmin Resources Limited completed a program of detailed geological 
mapping, soil sampling and geophysical surveying concentrated in the Red Star 
showing area. Detailed geological mapping was done within the Red Star Grid and 
the Knob Hill Grid areas. Forty-one whole rock samples, 12 rock geochemical 
samples and 2 silt samples were taken in conjunction with the mapping. Three thin 
section examinations were done; one examination included a strain analysis of the 
rock. Ground magnetometer/VLF surveying and horizontal loop electromagnetic 
(HEM) surveying were also performed. Soil geochemical sampling was done at 
both Red Star and Knob Hill grid areas; this included 193 plugger soil samples 
from the Red Star area. 

e 

e 
Some of the better results from the previous rock sampling on the property are 
summarized in Table 2. 

2.5 1994 Work Program 

In 1994 Westmin Resources Limited completed a program of linecutting, diamond 
drilling, soil sampling, lihogeochemical sampling, petrographic studies, 
geophysical surveying and geological mapping. 

The diamond drilling was concentrated along strike to the north of the Red Star 
showing area, where altered and geochemically anomalous zones were recognized 
during previous work. A total of 1,406.34 metres was drilled in five holes. 

Geochemical soil sampling was done in both the Knob Hill Grid and the Roche 
Grid areas. Six hundred and forty-nine soil samples from these two areas were 
collected and analyzed. 

Linecutting was done to extend Baseline 10+00W from 20+00N to 25+00N. Also, 
a third baseline was established on the property. Baseline 15+00E was cut from 
20+00N to 25+00S. This baseline was established to support grid work in the 
Roche Grid area, and future work south of the Similkameen River. 

Rp7/95003 
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Red Star 1.1 m 40.0 3.72 950 38.1 42 

2.74 m 10.0 2.65 330 17 

1.0 m 7.95 2.5 1 ,OOo 13.5 

0.91 m 8 22 

(Hand-cobbed) 28 t 8.1 6.5 71 

Knob Hill 0.75 m 0.08 0.82 115 5.0 18 

grab 0.22 1.23 235 10.5 34 

PaW grab 9.23 1,900 1.9 

Pasayten grab 1.36 I 30.4 gTT I 

3.0 REGIONAL GEOLOGY 

The Bell Creek property is situated within the Quesnel Trough, an extensive, 
generally northerly trending terrane consisting largely of alkalic intrusive and 
volcanic rocks and their sedimentary equivalents. The claims are located at the 
south end, and near the western margin, of this structural province (Figure 3). The 
northwesterly trending contact with granodiorkic and gneissic rocks of the Late 
Jurassic to Early Cretaceous Eagle Plutonic Complex. 

Mapping by Monger (1989) has shown that the property area is underlain by 
metamorphosed sedimentary rocks and volcanic rocks of the Upper Triassic 
Nicola Group. The work program to date has been focused on these Nicola Group 
rocks. The volcanic rocks of the Nicola Group are dominated by mafic to 
intermediate alkalic tuffs and flows commonly with pyroxene or pyroxene- 
plagioclase phenocrysts. Also present in the local stratigraphy are intermediate to 
felsic calc-alkaline volcanic rocks and sedimentary rocks typical of the 'Western" 
facies of the Nicola Group (Preto, 1979). Most of the Nicola Group rocks have a 

RPT195-003 
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been metamorphosed to greenschist to lower amphibolite grade with strong 
amphiboliization near the contact with the Eagle Plutonic Complex. A strong, 
pervasive structural orientation in the Nicola Group rocks parallels the intrusive 
contact with the Eagle Plutonic Complex. 

Eocene-aged Princeton Group rocks unconformably overlie the Nicola Group and 
Eagle Plutonic Complex rocks in the area. The Princeton Group includes alkalic 
volcanic (primarily hornblende-plagioclase-pyroxene porphyritic) rocks and 
sedimentary rocks ranging from argillites to conglomerates. Common hematite 
staining in these rocks indicates that the volcanic sequence was largely extruded 
sub-aerially. These rocks are not strongly deformed and in general have been only 
weakly metamorphosed. Princeton Group rocks are present at the north end and 
east of the claim group. 

At the Red Star showing intermediate to felsic Nicola Group volcanic rocks host 
a small massive sulphide lens consisting largely of sphalerite and pyrite with 
associated copper minerals and barite. Massive pyrite with high copper and zinc 
concentrations has been identified in several shears in the area; the Knob Hill 
showing is of this type. Several other showings are known in the vicinity, mostly 
spotty copper-gold mineralization in quartz veins oriented parallel the dominant 
foliation directions. The large Copper Mountain-lngerbell alkaline porphyry copper- 
gold deposits, presently mined by Similco Mines Ltd.. are approximately 30 
kilometres north of the property. These deposits are found within and adjacent to 
alkaline intrusions which are cogenetic with the alkaline Nicola Group volcanic 
rocks. 
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4.0 PROPERTY GEOLOGY 

e 

4.1 

A wide section of mafic to intermediate to felsic volcanic rocks and sedimentary 
rocks, including limestone and argillites, lies between the Eagle Plutonic Complex 
and the Pasayten River. This section correlates with the 'Western" facies of the 
Nicola Group (Preto, 1979). Mafic and felsic intervals are repeated in the section 
by cyclical volcanism or, possibly, by as yet unrecognized structural complexities 
such as folding or thrusting. Typical mafic volcanic rocks and sedimentary rocks 
of the alkaline section of the Nicola Group occur east of Pasayten River. No large 
intrusive bodies have been identified on the property to date. Bedrock is not 
exposed in the floodplains of the Similkameen and Pasayten rivers. 

The Nicola Group is assumed to be built eastward (Monger, 1985). Nicola Group 
volcanic rocks to the east are typically alkaline, emergent and oxidized. In addition, 
previous workers (Rice, 1943; Moore and Pettipas, 1990) have described the 
'Western" facies of the Nicola Group as east-facing. Assuming no structural 
complexities, the more westerly rocks on the property should be stratigraphically 
lower within the Nicola Group. If the rocks on the western part of the property 
belong to the "Western" facies of the Nicola Group, then they should be 
stratigraphically lower. Only one indication of tops was observed during geological 
mapping. A westerlydipping, graded lapilli tuff bed near the Paw showing 
indicates that the bedding top is to the east. The beds here are therefore 
overturned. 

Fine-grained clastic sediments in these 'Western" facies rocks indicate that they 
were deposited in a moderately distal submarine environment. However, they must 
not have been deposited in deep water as there are several limestone units in the 
section north and south of the Bell Creek property. In fact, the 'Western" facies 
may have locally been emergent in other areas (Moore and Pettipas, 1990). 

4.2 

The 'Western" facies Nicola Group rocks were divided into numerous mafic to 
felsic volcanic units and sedimentary units during detailed geological mapping in 
1993. Minor intrusions may also be present. All of the various map units were 
described in detail by Jones (1994). The rock units which were intersected by the 
1994 diamond drillholes are described below; these descriptions are modified after 
Jones (1994). Rock unit numbers correspond to the map units in the legends for 
Figures 4 to 6 and 12 to 14. 

General Geology of the Nicola Group 

Geologlcal Units of the Knob Hili and Red Star Areas 
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Fourteen drill core samples were submitted for petrographic studies by Vancouver 
Petrographics Ltd., Langley, British Columbia. Nine thin sections and five polished 
sections were made and studied by them. Their report forms Appendbc B. The unit 
descriptions below include remarks resulting from the petrographic study. 

4.2.1 Unit 6 

Unit 6 becomes progressively wider along strike, from about 40 metres in the 
south part of the grid to about 170 metres in the north. The unit is bounded on the 
east by argillites and siltstones, although the contact is usually a fault. Unit 6 is 
dominantly homogenous, generally massive chlorite schist. The rock commonly 
contains black to locally brown biotite, porphyroblastic magnetite and bands or 
wispy lenses of epidote. The chlorite schist is interbedded with intermediate lapilli 
tuff bands up to 15 metres wide. The lapilli tuff commonly has up to 3% scattered 
bluish or bluish-grey quae eyes up to 7 millimetres (average 1 to 1.5 millimetres) 
in size, and 2% feldspar phenocrysts to 3 millimetres. The lapilli generally form 
about 10% of the rock volume; they range up to 20 centimetres long in outcrop. 
The lapilli generally appear to be slightly more felsic than the tuff matrix, and stand 
out due to alteration. Deformation has resulted in locally severe flattening of the 
fragments, which often have faint margins. Magnetite porphyroblasts to 1.5 
millimetres across are common. 

a 

a 
The following remarks concerning Unit 6 are from the results of the petrographic 
study (Appendk B). A sample of Unit 6 from 9.0 metre depth in hole BC-94-01 was 
determined to be metamorphosed dacite tuff with porphyroblasts of biotite. Lenses 
of coarser grained calcite parallel foliation from 188.23 metre depth in hole 
BC-94-04 probably are due to metamorphic segregation. Some disseminated 
biotite grains from 80.47 metre depth in hole BC-94-05 have a porphyroblastic 
texture. 

A less common rock type within Unit 6 is a light coloured quartz-sericite schist 
which generally has a faint limonite stain. This schist contains 2 to 3% quartz eyes, 
and 1 to 2% feldspar phenocrysts, up to 2 millimetres. A small gabbro outcrop(?), 
Unit 6d) was included in this section during surface mapping. The gabbro is likely 
fault-bounded and occurs at the south end of the sedimentary sequence east of 
Unit 6. 

Unit 6 is defined geochemically by a zirconium content mainly bebeen 46 and 
81 ppm (Figures 12 to 14; Appendix C). It has the lowest zirconium content of all 
of the units sampled during 1994. Lithogeochemical analyses of Unit 6 show that 
it is relatively unaltered in comparison with other map units on the Bell Creek 
property (Figures 7 to 11). 

e 
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4.2.2 Unit 7 

Unit 7 is a narrow, irregularly-shaped sliver of dark coloured argillite and siltstone 
along the eastern margin of Unit 6. These rocks are finely foliated on a millimetre 
scale and locally folded. The rocks commonly have a hornfels or gneissic 
appearance. Metamorphic alteration has resulted in the creation of ubiquitous 
biotite and the segregation of numerous quartz lenses and bands. In drillhole 
BC-94-05 the unit contains 3% carbonate as watery grey calcite veinlets and lenses 
mostly parallel foliation. A carbonate-rich layer (or vein?) is present in outcrop at 
10+60N/1+35E. Unit 7 contains a number of narrow, anastomosing shears which 
commonly have shiny black graphite coating fracture surfaces. The irregular outline 
of Unit 7 in plan view is likely due to shears along unit boundaries; contacts are 
often observed to be faults in drill core. Unit 7 generally contains about 2% pyrite 
and about 0.5% pyrrhotite. The sulphides occur as wispy, elongate lenses parallel 
foliation and occasionally as contorted, brecciated bands up to 8 millimetres wide. 
The rock locally is weakly magnetic. 

Unit 7 has a zirconium content of 36 to 105 ppm, and from 0.16 to 1.23% TOp 
These variable results are not unexpected as the unit is a sediment. 

4.2.3 U n l 8  

Unit 8 is the most important stratum on the property as it contains the Red Star 
showing. This is the main mineral occurrence found to date. Unit 8 is generally 50 
to 60 metres wide in plan view, and from 20 to 50 metres wide in diamond 
drillholes. Unit 8 is mainly sericite-quartz (+ chlorite) papery (well-cleaved) schist. 
Whole rock geochemistry shows that the rocks in this unit have trace element 
(zirconium and yttrium in particular) concentrations that indicate more acid igneous 
rocks. The presence of quartz eyes in the rocks also indicates a felsic igneous 
source. Unit 8 likely represents a sequence of evolved felsic volcanic precursor 
rocks. 

Earlier quart+ veins within the unit are watery grey and sheared; later quartz veins 
are white and only weakly brecciated. Quartz eyes are commonly present in the 
felsic rocks of Unit 8; these locally contain less than 1% subround, bluish quartz 
eyes. Unit 8 often contains finely disseminated, bright, subhedral pyrite crystals 
about 0.5 millimetres across. 

Unit 8 is light grey-green to yellow-green to dark green and grey. Overall, the 
rocks in Unit 8 are soft, foliated and intensely altered. Intense sericitization has 
given the rocks a “talcose” or greasy feel. Sericite occurs as flakes along partings 
parallel foliation; these anastomosing partings surround quartzo-feldspathic lenses. 

RPTl95-003 
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The rock generally has a granular appearance. The quartz-rich lenses commonly 
have a boxwork after pyrite. Magnetite, presumably secondary, is also locally 
present. Small chloritic patches in some rocks may be altered mafic phenocrysts. 
In drill core chloriie is light green and very fine grained, in faint elongate lenses 
and laminae averaging a few millimetres in length; local medium-green chlorite-rich 
bands are up to 30 centimetres wide. Silicification and pyritization of some 
horizons is common; this alteration is possibly associated with faulting. Well 
developed foliation and numerous shears and kink folds demonstrate that strong 
deformation has occurred. Identification of primary rock types in this sequence is 
difficult due to the combination of strong alteration and deformation. 

Unit 8 is defined by a zirconium content ranging from 74 to 225 ppm, with most 
rocks containing from 147 to 204 ppm zirconium (Figures 12 to 14). TOz content 
is mostly from 0.21 to 0.23%. 

4.2.4 Unit 9 

Unit 9 is a 30 to 50 metre wide, continuous band of medium-grained chlorite schist 
and chloriie-sericite schist. The precursor rocks were apparently mafic volcanics. 
Feldspar phenocrysts are common. A polished section of this unit from 106.68 
metre depth in hole BC-94-05 shows that chlorite and muscovite (sericite) are 
moderately concentrated in seams parallel the foliation, and that chalcopyriie forms 
lenses. Epidote occurs as faint bands and lenses subparallel foliation, and as 
irregular veinlets to 0.5 millimetres wide. The unit is variably altered with local 
papery, "talcose" sections. The more altered, lighter coloured rocks usually contain 
more secondary pyrite, especially near faults. Geochemically, the lesser-altered 
rocks typically have greater than 1 .o% KOz and 10% total iron oxides. The rocks 
near the Red Star showing have anomalous levels of MgO, possibly as a result of 
alteration. 

A thin section of Unit 9 from 156.64 metre depth in hole BG94-05 confirms the 
logging of this rock as andesite flow. A polished section was made of a vein 
cutting this andesite flow at 163.81 metre depth in hole BC-94-05; the vein is 
mainly calcite with moderately abundant chloriie, plagioclase and patches of pyrite. 
The vein has a strongly chlorite-altered envelope. 

Unit9 is defined geochemically by a zirconium content ranging from 49 to 
199 ppm, with most samples containing between 74 and 97 ppm (Figures 12 to 
14; Appendbc C). Unit 9 has the highest alteration index of all of the units sampled 
during 1994, with Alteration Index (A.I.) values ranging from 0.93 to 1.37 except for 
one rock with an A.I. of 0.78. 
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4.2.5 Unit 10 

Unit 10 may have as much economic potential as Unit 8, although no significant 
showings have yet been found wthin Unit IO .  Unit 10 is as altered as Unit 8, and 
has a distinct copper-zinc association. Anomalous zinc and copper concentrations 
are common in samples of Unit IO;  the rock locally contains to 0.25% 
disseminated chalcopyriie and sphalerite. Unit 10 ranges from 30 to 120 metres 
wide, and locally is fault-bounded both in diamond drill core and from surface 
geological mapping. Unit 10 is variable both in appearance and composition. Rock 
types include generally light green to light grey, intensely foliated quartz-sericite 
and sericitechlorite schists. There is evidence of some thin, argillaceous(?) 
sedimentary beds within the section. Unit 10 appears to be most bleached and 
altered within 15 to 30 centimetres of faults. Bluish to rose coloured quartz eyes 
to 3 millimetres diameter commonly form up to 5% of the rock volume. The 
groundmass of the rocks appears sugary, with abundant tiny biotite speckles, 
where the rocks are not strongly foliated; this possibly indicates a quartz-rich 
hornfels. A lapilli tuff sub-unit with flattened, whitish or pale grey, aphanitic 
fragments up to 4 cm long occurs near the middle of the section. Lapilli are locally 
indurated with blue silica in drillhole BC-94-03. The lapilli tuff groundmass is non- 
magnetic sericite-chlorite schist with 3 % feldspar phenocrysts and trace quartz 
eyes. A thin section of lapilli tuff from 155.1 5 m depth in hole BC-94-02 shows that 
foliation is defined by elongation of muscovite (logged as sericite) and by 
compositional layering. 

Unit 1 Oc is a siliceous pyritic schist which extends over 300 m strike length despite 
being only 5 to 10 m wide. Large quartz eyes are present, but may not be primary. 
This sub-unit is strongly limonitic with ferricrete; only a boxwork remains after 
pyrite. The stratigraphic position of this sub-unit varies within Unit IO.  suggesting 
that the subunit is an alteration zone related to shears or faults within the overall 
Red Star section. An interval of 1Oc in drillhole BC-94-05 is bleached and cream 
coloured; the lower contact of this interval may be a shear. A polished section of 
Unit 1 Oc from 175.88 metre depth in hole BC-94-01 contains a lens of quartz and 
pyriie with minor sphalerite; the lens is of metamorphic segregation origin. Unit 1Oc 
appears to have been the target of the 1986 and 1987 gold exploration by Bukara 
(Assessment Report 16465). 

Whole rock analyses show a strongly acidic composition for the rocks in Unit 10 
with zirconium content in the range of 144 to 200 ppm, although a couple of rocks 
are somewhat different. The zirconium content of Unit 10 is similar to that of Unit 8. 
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4.2.6 Unit 11 

Unit 11 is a section of sericitachlorite schists which have a distinctive red and 
green banded appearance caused by variable hematite staining and biotite 
content. The unit is 50 to 11 0 metres wide. Local lapilli and the heterogeneous 
nature of the unit suggests that it may be largely Mfaceous. Trace to 1 % quark 
eyes up to 8 millimetres in diameter are normally present. The eastern contact of 
the unit, with a quartz-feldspar porphyty, is somewhat arbitrary and may be 
transitional. At the western margin of the unit, at 10+56N/2+97E, there is an 
outcrop of homogeneous, light bluish-grey coloured, Na-rich rhyolite. This is a 
massive. weakly laminated rock. These laminae define an isoclinal fold at the scale 
of the outcrop. In drill core Unit 11 is often moderately to intensely silicified with a 
steel grey or blue colour, especially along its western contact with Unit 10. 

A thin section from 252.00 metre depth in hole BC-94-02 shows that the 
groundmass of the rock is dominated by quartz. A thin section from 249.12 metre 
depth in hole BC-94-03 shows that the groundmass is dominated by plagioclase, 
and that an opaque (ilmenite?) and garnet are concentrated in layers parallel 
foliation. A polished section from 331.70 metre depth in hole BC-94-05 shows that 
the bluish colour of the rock may be due to finely disseminated ilmenite. During 
core logging the dusty disseminated blue mineral was identified as hematite(?). 

Unit 1 1 is defined geochemically by a zirconium content mainly between 174 and 
278 ppm; a few samples are outside of this range. It has the highest zirconium 
content of all of the units sampled. 

4.2.7 Unit 14 

Unit 14 is defined by a couple of outcrops, one on Crowley Creek, the other at 
9+40E on Line 15+00N. Both outcrops are of relatively homogeneous chlorite 
schist. The outcrop on Crowley Creek exhibits strong shearing with intersecting 
foliation planes. This fabric could be related to the apparent change in dominant 
foliation attitude near Crowley Creek (see Figure 4). 

In the bottom of drillhole BC-94-03 is a short interval of what may be Unit 14. This 
rock is moderately foliated with pale cream plagioclase(?) phenocrysts, and 0.5% 
bluish quartz eyes to one millimetre across. This unit has a zirconium content of 
59 ppm, consistent with that of mafic volcanic rocks. 
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4.3 Structure 

Most rocks in the Bell Creek property area have a well developed foliation. 
Foliation is somewhat dependent on rock composition. For example, foliation is 
less obvious in the fine-grained, felsic hornfels rocks present on Knob Hill. The 
dominant structural orientation of the foliation planes is north-northwest to north 
with moderate to steep westerly dips, although steep easterly dips are also found, 
in particular east of Bell Creek. The overall structural trend parallels the nearby 
contact between Nicola Group volcanic and sedimentary rocks and rocks of the 
Eagle Plutonic Complex. The Eagle Plutonic Complex is also strongly foliated or 
gneissic in the Bell Creek property area. Another strong foliation plane exists 
throughout the property but is more obvious (stronger?) east of the Red Star area 
near Crowley Creek. This fabric has a north-northeast strike and moderate to 
steep westerly dip. It is possible that the two structural orientations reflect two 
deformational events. The more obvious of the two, with the north-northwest strike, 
would likely be the later (S,?) event. Metamorphic minerals such as hornblende are 
not strongly aligned in the mafic units. This is consistent with S, deformation 
occurring after the Eagle Plutonic Complex formed. 

The rocks of the Bell Creek propetty are locally folded. Large folds may be present 
on a property scale. This is possibly indicated by the generally repetitive nature of 
the geologic section wkh alternating mafic to felsic volcanic units, although there 
are other possible explanations such as thrust faulting. Parasitic folds, with various 
plunges, are seen at the outcrop scale. The folds are generally observed in the 
foliation fabric. The lack of definitive bedding throughout the property prevents 
recognition of folded primary bedding. The relationship of the folded foliation to 
primary bedding planes is also uncertain. The folds vary from open kinks in the 
foliation to isodinal folds in compositional (parallel foliation?) layers. Measured fold 
hinges plunge at shallow angles to both the north and south. 

Tight kink folds, related to later shearing, were observed in a 1994 thin section. 
Foliations in two directions were noted in another of the 1994 thin sections. 

Faults on the Bell Creek property generally parallel the orientation of the foliation 
planes. Faults vary from quite steep to relatively shallow dipping. The potential for 
thrust faulting has been mentioned above; several mapped structures could be 
thrust faults. The low angle fault (I 76/460 W) exposed at the eastern end of Line 
15+00N (Figure 4) on Highway 3 is a good example. Here, rocks of the calc- 
alkaline section of the Nicola Group are placed over porphyritic mafic volcanic 
rocks of the alkaline section of the Nicola Group. 



18 

A series of low to high angle, anastomosing shears occur in association with the 
altered zone around the Red Star showing. These structures appear to be 
concentrated on the west side of the Red Star horizon, but can be found 150 
metres to the east in trenches in Unit 10. Where these structures coalesce, the 
resulting rock is a broken, strongly foliated "sheared schist" with no discernible 
preferred orientation. These shears are important as they may cut off the 
potentially mineralized horizons at depth. 

Additional faults have been recognized in the area through mapping and 
geophysical interpretation. A set of apparently late faults striking 060 to 070" cross 
the dominant structural trend of the rock units. These faults locally seem to have 
minor left-lateral offset. In at least one area (Baseline O + W W  at 6+00N) faults 
have cut off rock units. This fault may parallel the presumed major fault or fracture 
underlying the linear Similkameen River valley; the river valley trends 045". 

4.4 Uthogeochemlstry 

1992 liiogeochemical sampling established that the rocks on the Bell Creek 
property were likely formed in an arc setting and form a calc-alkaline suite 
(Assessment Report 22934). Alteration studies indicated that the mineralization at 
the Red Star showing was associated with apparent additions of MgO, SOz, Ba 
and sulphur, and depletions in CaO and possibly NqO. 

1993 sampling permitted refinement of the geologic map units, especially in 
strongly altered and deformed areas. Additional 1993 sampling confirmed the 1992 
results associating alteration with mineralization. 

Core samples were analyzed in 1994 for whole rock (total oxides) composition as 
well as numerous trace elements which help to characterize the various volcanic 
units. Four samples of Unit 7 sedimentary rocks were also collected in spite of 
their obvious mixed origin. Rocks which contained greater than 3 to 5% sulphides 
were also avoided for whole rock analyses. Results of the whole rock analyses are 
tabulated in Appendix C, and selected data plots form Figures 7 to 1 1. 

4.4.1 Determination of Altered Samples 

Figure 7 shows a plot of MgO versus SiOz (both in weight percentage) for the 
1994 samples; this plot is designed to separate the least altered from strongly 
altered samples (de Rosen-Spence, 1992). Many of the 1994 samples have been 
altered. A subset of strongly altered rocks is highlighted on the diagram. The 
strongly altered rocks plot outside the normal igneous spectrum, as determined 
on this diagram, and for the purposes of this study are taken to be significantly 
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Figure 7 Plot of MgO versus SiOz for 1994 Bell Creek whole rock data. The field of 
unaltered igneous rocks lies between the two curved lines (de Rosen-Spence. 1992). 
Most of the rocks collected on the properly have some alteration indicated. The rocks of 
Units 8 and 10 appear altered as a group, with few exceptions. Unit 6 is the least altered 
volcanic. The legend for rock unit symbols is found on the following page. 
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Unit 1 
Unit 2 
Unit 3 
Unit 4 
Unit 5 

0 Unit 6 
0 Unit 7 
W Unit 8 
A Unit 9 
A Unit 10 

ROCK UNIT SYMBOLS FOR 
GEOCHEMICAL PLOTS 

V Unit 11 
Unit 12 
Unit 13 

* Unit 14 
Unit 15 
Unit 16 
Unit 17 
Unit 18 
Unit 19 
Unit 20 

Unit 21 

Plot symbols used for various geological units in Figures 7 through 11. The unit numbers 
correspond to the geological units described in the text. As not all units were sampled 
for whole rock analysis, several of the units do not have corresponding symbols. 



21 

altered from their original composition. This corresponds to MgO and/or Si02 
addition and interestingly, includes all but two samples from Unit 8, the mineralized 
Red Star horizon. Unit 8 samples are shown in the figure as solid squares. 

4.4.2 Chemical Affinity 

The 1994 samples were plotted on the alkaline-subalkaline diagram of lrvine and 
Baragar (1971) (Figure 8) and all samples plotted in the subalkaline field. Figure 9 
shows the samples from the Bell Creek holes plotted on a Jensen Cation Diagram 
(Jensen, 1976). A clear calc-alkaline trend is apparent even allowing for some 
distortions due to the inclusion of altered samples. Unit 6 samples range from 
rhyolite through to high iron tholeiiie on this plot (Figure 9). 

4.5 Alteration and Mineralization 

As discussed above, the Red Star showing represents the most significant 
mineralized horizon yet located on the Bell Creek property. The showing is part of 
a wide zone of strongly sheared, locally faulted, schistose rocks which contain a 
variety of rock types, including quark-sencite-pyriie schist, sericite schist and 
chlorite schist. Large, boudinaged (predeformation?) quartz veins are common. 
Smaller, fractured quartz veins are also present and they occupy gougy, 
subvertical structures. The schists commonly have a "talcose feel." However, thin 
section examination of rocks from the property has not detected any talc in the 
rocks. Rather, the talcose feel is apparently due to seams of fine-grained 
muscovite which parallel the foliation. Intense sericitization is characteristic of the 
entire exposure of the Red Star horizon and is observed along strike to the north 
and south. Although the alteration is cut off abruptly in the structural hanging wall 
to the Red Star horizon (Units 6 and 7), it does continue into the structural footwall 
rocks (Unit 9). The second altered unit, Unit 10 to the east, also has considerable 
sericitization associated with it. Sericitization is cut off in the structural footwall of 
Unit 10 and continues into the hanging wall; this is opposite to the situation at the 
Red Star showing. 

Other sericitic horizons can be found in the map area. The Knob Hill showing 
rocks have abundant sericite resulting in the rocks having a "talcose feel." There 
is also pyrite-chalcopyrite-sphalerite mineralization associated with these rocks. 
This horizon extends from about 8+50N to 3+00N, just east of the 10+00W 
baseline. The continuity of the Knob Hill horizon cannot be established due to lack 
of exposure in the Knob Hill area. Several other small zones of intense sericitization 
can be found, notably at the Paw showing area and at the contact of Units 1 and 
2 just east of the Knob Hill showing (3+00N/6+00E). Massive sulphide 
mineralization has not yet been identified within these altered rock occurrences. 
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Figure 8 Alkaline-subalkaline plot for 1994 whole rock data from the Bell Creek property 
(Irvine and Baragar, 1971). The vast majority of the rocks plot well into the subalkaline 
field, possibly indicating some silica enrichment in more altered samples. The legend for 
rock unit symbols is found on Page 20. 
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Fa + Ti02 

Figure 9: Jensen Cation Plot (Jensen, 1976) for the 1994 rock samples on the Bell Creek 
property. The plots detine quite dearly a strong calc-alkaline trend within the volcanic 
rocks. The samples from Unit 9 plot well into the mafic fields, whereas the rocks of 
Units 10 and I 1  are generally quite felsic (dacite and rhyolite). The legend for rock unit 

I symbols is found on Page 26. 
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There are several lensoid quartz veins at the Paw showing. These veins locally 
contain massive bornite pods. The bornite does contain some precious metal 
content (see Table2). Near the Paw showing, at 15+30N/4+7RN, a small 
mineralized shear zone in mafic to intermediate volcanic rocks contains anomalous 
copper (577 ppm) and zinc (124 ppm) concentrations. Scattered malachite stains 
the rocks in this shear, which is less than 5 metres wide. The shear projects 
towards the area of quartz veins at the Paw showing. Numerous smaller showings, 
similar to the Paw, are scattered throughout the property. None of these 
occurrences have any real potential to be economic deposits. 

Looking at the liihogeochemical data, the alteration index of Date et a/ (1983) 
works quite well, highlighting the alteration associated with mineralization in the Bell 
Creek rocks. The index is defined as: 

(MgO+ &O)/(MgO+ &O+CaO+ NqO) 
(oxides in wt%) 

lt was developed for the Kuroko massive sulphide deposits in Japan and gives a 
q u a l i  measure of the extent of additions and subtractions of elements (K, Na, 
Ca, Mg) in rocks which may be anticipated in association with a massive sulphide 
hydrothermal system. The inclusion of the ratio of MgO to CaO is useful to 
distinguish less important carbonate alteration (low MgO/CaO) from Mg-silicate 
alteration (high MgO/CaO), which is more significant to volcanogenic massive 
sulphide deposit models. Additionally, the ratio of &O to total alkalis (including 
CaO) is commonly used in massive sulphide environments to determine zones of 
relative potassium enrichment and, particularly, sodium depletion. Figure 10 shows 
this Alteration Index, calculated for the Bell Creek samples, plotted versus the ratio 
&O/&O+NqO for 1994 samples. 

lt is important to note that the alteration models being considered here relate to 
footwall and/or feeder type zones. Massive sulphide mineralization commonly 
shows a very close spatial correlation to these types of alteration zones but is 
usually not exactly coincident. Consequently, the most strongly altered rocks 
generally have the highest copper and zinc concentrations. 

The scatter shown in Figure 10 may result from different styles of alteration 
affecting the various rock units. 
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Figure 1 0  Plot of &O/(&O+NqO) versus Alteration Index (see text) for 1994 sample 
data from the Bell Creek property. Note that all but two samples from Unit 8 (solid 
squares) display strong alteration, whereas samples from other units show more of a 
progression to the strongly altered field. Unit 6 samples are relatively unaltered. The 
legend for rock unit symbols is found on Page 20. 
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Barite is a significant component of the mineralization at the Red Star showing and 
so it is reasonable to expect that barium is a good indicator of mineralized 
alteration zones. However, the plot of Ba versus the A.I. (Figure 11) shows 
somewhat less than a direct relationship. The rocks which are significantly altered, 
as indicated by high A.I. values, generally contain more Ba. Some of the altered 
rocks have no apparent Ba enrichment. What this plot may be telling us is that Ba 
is a much more spatialty restricted indicator of alteration than other indicators such 
as the A.I. and the ratio of &O/&O+N&O. Consequently, much of the variation 
in barium concentrations is related to rock type. 

These diagrams serve to point out some of the anomalous characteristics of the 
altered schists in the Bell Creek area. The examination of numerous diagrams 
helps to avoid spurious results which may be due to factors such as dilution 
and/or leaching of elements during the course of alteration. No doubt there has 
been substantial volume change in the rocks of the Red Star area, but the relative 
changes in their abundance may still be interpreted. The rocks associated with the 
Red Star massive sulphide showing are anomalous in several aspects of their 
chemistry. Primarily they have anomalously high &O/NhO ratios, enriched SO2, 
Mg and Ba contents, depleted CaO content, and locally they have elevated 
sulphide content, most notably in the extensive pyritiferous schists. These 
characteristics can be located in rocks in other areas on the property. This 
suggests that other exploration targets are present. 

5.0 DIAMOND DRIUNG 

A total of 1406.34 metres of diamond drilling was performed in f i e  holes from 
October 21 to November 9,1994 at the Bell Creek property. The drilling was done 
under contract by Beaupre Diamond Drilling, Box 153, Princeton, British Columbia. 
A Longyear 38 diamond drill was used to obtain NQ size core. Water required for 
the drilling was trucked by Gallant Water Hauling, Kamloops, British Columbia. Two 
hundred sixty-seven core samples were analyzed for copper, zinc, gold and 
barium in addition to other elements. As well, 132 of the cores were sent for whole 
rock analysis. All of the analyses were performed by Chemex Labs Ud., 212 
Brmksbank Avenue, North Vancouver. British Columbia. Drillhole logs are induded 
as Appendix A and analytical results are included in Appendices C and D. 
Geotechnical logs of core recovery and rock quality designation are on file at the 
offices of Westmin Resources Limited, Vancouver, Briiish Columbia. 

Vancouver Petrographics Limited made thin sections of nine drill core samples, 
and also made polished sections of five drill core samples. The report on their 
petrographic examination forms Appendix 6. 
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Figure 11 : Plot of Ba versus Alteration Index (see text) for 1994 sample data from the Bell 
Creek property. The strongly altered rocks (high A.I.) have bath high and average Ba 
contents. The samples containing the highest Ba content are also associated with Zn-Cu 
mineralization. What this plot may be demonstrating is that Ba is more directly associated 
with massive sulphide mineralization on the Bell Creek property than rocks with high A.I. 
values, which are from more widespread footwall alteration zones. The legend for rock 
unit symbols is found on Page 20. 
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Drlllhole BC-94-01 

Hole BC-94-01 was drilled 239.27 metres at an inclination of -45" to test three weak 
HLEM conductors with coincident copper and zinc plugger soil anomalies. The 
zinc anomaly is approximately 70 metres wide, and the copper anomaly 
approximately 40 metres wide. These plugger soil anomalies are underlain by 
Unit 10. Unit 8, the Red Star horizon, was also tested by the upper part of hole 
BC-94-01 (Figure 12). Cores from this hole contain up to 1,575 ppm zinc, 940 ppm 
copper, 105 ppb gold and up to 6,520 pprn barium. The rock units logged in the 
hole generally correlate quite well with the surface geology mapped during 1993 
(Figures Ib, 12). 

Pyrite is commonly disseminated throughout the hole, averaging say 1% of the 
rock volume. 

Pyrrhotite occurs as wispy lenses in Unit 7; one pyrrhotite mass is 20 by 20 by 10 
millimetres in size. 

A lensoid chalcopyriie mass 22 by 6 millimetres, with an adjacent sphalerite mass 
1 by 2 millimetres, occurs in a quartz vein at 181.1 5 metre depth in Unit 1 Oc. This 
sulphide occurrence is downdip from the plugger soil anomalies. A band of 
Unit 1Oc(?) from 215.1 4 to 229.43 contains a few speckles and irregular masses 
of chalcopyrite up to 3 by 1.5 millimetres across. 

Some of the faults logged in the lower part of the hole may be the source of the 
HLEM conductors; these faults are marked by clayey gouge and finely broken 
core 4 to 8 centimetres thick. Enough copper and zinc mineralization was 
intersected by the drillhole to explain the plugger soil anomalies. 

Drlllhole BC-94-02 

Thk hole was drilled to test the stratigraphy downdip of hole BC-94-01. The hob 
is 266.70 metres long, and was drilled at an inclination of -60" from the same collar 
location as hole BC-94-01 (Figure 12). The rock units logged in hole BC-94-01 are 
generally present within hole BC-9442. Cores from hole BC-94-02 contain up to 
5,600 ppm zinc, 2,620 ppm copper, 40 ppb gold and up to 5,070 ppm barium. 

As in hole BC-94-01, speckles of chalcopyriie and sphalerite occur in Unit 1 Oc in 
hole BC-94-02 (Figure 12). Both chalcopyrite and sphalerite form up to 0.25% of 
the rock volume, which is adequate to explain the plugger soil anomalies. 
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Several shears and faults were logged in the lower part of the hole. These may be 
the source of the weak HLEM conductors. 
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Drlllhole BC-94-03 

This hole was drilled to test an area 365 metres north along strike from drillholes 
BC-94-01 and BC-94-02 (Figure lb). Weak plugger soil zinc and copper 
anomalies, and a weak HLEM anomaly, were tested by hole BC-94-03. The hole 
was drilled 284.37 metres at an inclination of - 4 5 O  (Figure 14). The surface geology 
of this area is less well known due to the presence of overburden. However, the 
rocks within the upper half of the hole correlate well with surface mapping. Cores 
from hole BC-94-03 contain up to 594 ppm zinc, 653 ppm copper, 240 ppb gold 
and up to 1,370 ppm barium. 

Blebs and elongate lenses of chalcopyrite up to 1.5 millimetres across occur in the 
upper part of hole BC-94-03 (Figure 14, Appendbc A). Two percent purple sulphide 
(bornite?) as rectangular masses to 2 by 4 millimetres occurs across 4 centimetres 
in a white quartz vein at 168.16 metre depth. 

The rocks in this hole do not contain as much pyrite as seen in holes BC-94-01 
and BC-94-02 to the south. Only local traces of disseminated pyrite are present 
below 80 metre depth. 

A few faults logged in the vicinity of the weak H E M  conductor may be the source 
of this conductor. These faults are marked by up to 30 centimetres of gouge and 
finely broken core. 

Drlllhole BC-94-04 

Hole BC-94-04 was drilled to test the Red Star horizon where HLEM conductors 
and narrow zinc and copper plugger soil anomalies are present. The hole was 
drilled 252.98 metres at an inclination of -W, downdip and behind hole BC-94-03 
(Figure 14). Cores from hole BC-94-04 contain up to 284 ppm zinc, 242 ppm 
copper, less than 5 ppb gold and up to 1,490 ppm barium. 

The upper part of hole BC-94-04 passes through a magnetic high (Figure 17). 
Core from the hole contains up to 1% disseminated magnetite over 3.38 metres 
from 60.71 to 64.09 metre depth, and up to 0.5% disseminated magnetite from 
80.78 to 90.72 metre depth. The magnetite seen in the drill core is enough to 
explain the observed magnetic high. A strong HLEM conductor straddles the 
contact between Unit 6a and Unit 8b where hole BC-9444 was drilled. 
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A chalcopyrite mass 10 by 3 millimetres is present in a white quartz vein at 1 10.07 
metre depth. Elongate lapilli(?) 7 by 40 millimetres and 5 by 35 millimetres contain 
30% pyrite and 2% sphaleriie(?) at 186.97 metre depth; this is the only place 
where lapilli with high sulphide content were seen. Disseminated pyrite and 
sphaleriie are present from 193.92 to 215.70 metre depth; this zone includes a 
band of disseminated pyrite and sphalerite 25 millimetres wide at 196.53 metre 
depth. 

Some of the faults cored in hole BC-94-04 may be the source of the HLEM 
conductors tested. 

e 

.. 

e 

Drillhole BC-94-05 

Hole BC-94-05 was drilled to test a zinc plugger soil anomaly and two HLEM 
conductors. The Red Star horizon, Unit 8, was also tested by this drillhole. The 
hole was drilled 363.02 metres at an inclination of -65O (Figure 13). Cores from hole 
BC-94-05 contain up to 236 ppm zinc, 477 ppm copper. 50 ppb gold and up to 
940 ppm barium. 

One of the HLEM conductors tested by hole BC-94-05 coincides with the surface 
trace of Unit 7 which in the hole contains shiny black graphite coating fracture 
surfaces. This graphite is likely the source ofthe H E M  conductor. A second, weak 
HLEM conductor over the lowermost part of the hole may be due to three faults 
from 31 0 to 320 metre depth marked by up to 25 centimetres of finely broken core 
and sericitic gouge. 

Local traces of chalcopyrite occur as fine specks up to 0.5 by 2 millimetres in the 
upper part of the hole. The argillite cored from 85.59 to 99.01 contains 0.5% 
pyrrhotite and 2% pyriie. A few, local traces of finely disseminated pyriie and 
chalcopyrite occur in the lower part of hole BC-94-05 

In summary, rock units logged in all five drillholes show that the rocks dip to the 
west as predicted by surface geological mapping. No massive sulphide bodies 
were intersected. The highest copper and zinc analyses were obtained from 
drillholes BC-94-01 and BC-94-02, which are closest to the old Red Star 
underground workings. 

RpT195-003 
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6.0 SOIL GEOCHEMISTRY 

6.1 Knob Hill Grid 

Magnetic surveys completed in 1993 and 1994 indicated that the favourable 
volcanic rocks which host the Knob Hill occurrence may extend to the north and 
south of the showing. A VLF conductor is also present along strike from the Knob 
Hill occurrence, in the northern part of the Knob Hill Grid area. The Knob Hill ridge 
is covered by a veneer of glacial material with sparse outcrop exposure. 
Consequently, soil sampling was done to attempt to trace the strike extension of 
the mineralization found in trenches at the Knob Hill showing. Due to relatively 
poor soil profile development in this area, soil samples were taken at 50 to 100 
centimetre depths in an attempt to reach "C" Horizon material. The 1994 Knob Hill 
soil sampling survey is essentially an extension of the limited survey done in 1993. 
Analytical results form Appendix E. Statistical analyses for all elements can be 
found in Appendix F; the statistical analyses incorporate 1993 results. Selected 
results from the 1994 soil geochemical survey are presented in Figures 15a to 15f. 

The survey has outlined a narrow zone of anomalous copper and zinc 
concentrations. The A.I. is the ratio of (Mg+K)/(Mg+K+Na+Ca) with all elements 
in percentage. An A.I. anomaly extends about 1,300 metres from about 
3+00N/9+00W to 16+00N/11+25W. This anomaly is 25 to 100 metres wide and 
trends about 170". Anomalous copper and zinc concentrations are found primarily 
at the southern end of this feature, although they are also present along strike to 
the north. The main copper and zinc anomaly extends from 3+00N/9+00W to 
12+00N/l1 +OOW. Within this area copper concentrations range up to 41 4 ppm 
and zinc concentrations range up to 1 ,I 70 ppm. This anomaly also coincides with 
a strong barium anomaly with concentrations up to 2,220 ppm. Anomalous barium 
concentrations form a weak feature parallel to the A.I. anomaly further north. 
Although there is a small area of anomalous copper and zinc concentrations 
associated with the projection of the massive pyrite-minor chalcopyrite seam in the 
Knob Hill adit, the highest copper, zinc and barium concentrations are found a 
couple of hundred metres to the south. The surface trenches in the southern area 
apparently did not reveal any bedrock mineralization. However, a 1967 drillhole by 
Spenho Mines Ltd. intersected "heavy" sulphides on the downdip projection of the 
stratigraphy underlying this soil anomaly. Unfortunately, assay results for this 
intersection are not available. 

a 

Another area of anomalous base metals in soil is found about 400 metres to the 
east of the Knob Hill trend. This feature is primarily a zinc anomaly with no 
associated anomalous copper or A.I. values. The zinc anomaly extends from 
2+00N/5+00W to 8+00N/6+50W, is 50 to 75 metres wide, and is open to the 
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south. Zinc concentrations within the anomaly range up to 978 ppm but copper 
concentrations are generally low; one soil sample had 208 ppm copper. The 
underlying geology is poorly exposed, although minor sericite-chlorite alteration is 
apparent locally. Several outcrops of quartz eye dykes (Unit 214 occur in the 
vicinity; these were formed late in the geologic history of the Knob Hill area. It is 
possible that these felsic dykes are the source of the zinc anomaly although the 
rocks themselves do not appear to have an elevated zinc content. 

6.2 Roche Grid 

The Roche Grid area was also soil sampled in 1994. This grid area is located 
within the Roche Claim. The Roche Grid soil sampling survey was designed to test 
for both base metal, massive sulphide mineralization associated with felsic volcanic 
rocks mapped in this area, and for gold-copper mineralization associated with the 
numerous quartz veins in the area (MinFile occurrence Roche, No. 92HSE068). 
The multi-element analytical package used for the Knob Hill samples was used for 
the Roche Grid soils, except that the Roche Grid samples were also analyzed for 
gold. Analytical results can be found in Appendix E, and selected results have 
been plotted on Figures 16a to 16d. 

The analytical results for copper and zinc show an anomalous zone striking 
approximately 175 to 180" between 16+25E and 17+50E, and extending from 
15+00N to 18+00N. Within this area copper concentrations range up to 520 ppm 
and zinc concentrations up to 370 ppm. There are also two highly anomalous gold 
results of2,020 ppb and 210 ppb at 17+25E and 17+00E on Line 15+00N. These 
are the only two significant gold results on the grid and come from soils taken 
near the rock dump from trenches and from an adit on a mineralized quartz vein. 

This same zone is also locally anomalous in barium with concentrations up to 
1,720 ppm, relative to a background of around 600 ppm. Soils at the northwestern 
Roche Grid area commonly have barium concentrations in excess of 900 ppm. 
This barium anomaly is likely due to barium in the underlying Princeton Group 
volcanic rocks. 

a 

The Alteration Index results for Roche Grid soils do not show any definite pattern. 
However, there is an area of moderately to strongly anomalous results just west 
of the copper and zinc anomalies from 15+00N to 19+00N. The lack of outcrop 
here makes it difficult to determine the source of this diffuse anomaly. Outcrop on 
Line 15+00N does not appear to be sericite or chlorite-altered; sericitization and 
chloritization are commonly associated with anomalous Alteration Index results at 
Red Star and Knob Hill grid areas. There is no significant calcium or sodium 
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depletion in this part of the Roche Grid either; this depletion is commonly found 
in altered zones on the other grids. 

The generally weak copper, zinc and Alteration Index anomalies at the Roche Grid 
indicate that the area is not as prospective for mineralization as other areas of the 
property. 

Statistical analysis of the data from this soil survey is included in Appendix F. The 
small size of the soil sampling grid in this area and the extensive drift cover makes 
it difficult to assess the significance of these anomalies, and to correlate them with 
the underlying geology. 

7.0 GEOPHYSICAL SURVEY 

A limited magnetometerNLF survey covered the southwestern and the 
northwestern portions of the Knob Hill Grid during 1994. A total of 10.175 line- 
kilometres was surveyed using an EDA Omni instrument. The survey was 
performed by Delta Geoscience Ltd. of Delta, British Columbia; survey results are 
shown in Figures 17 and 18. 

7.1 Magnetometer Survey 

A couple of features stand out in the magnetometer survey results (Figure 17). The 
most prominent magnetic feature is the strong susceptibility of Unit 5. This unit has 
such a strong magnetic response that it may be masking more subtle features 
alongside. The response of this unit is presumably due to remnant(?) magnetism 
in the hematitic cherty sediments which extend along the entire strike length of the 
unit. The magnetic trace does closely approximate the overall geological trend on 
the property. The magnetic contours indicate that Unit 5 likely extends to the 
northwestern corner of the Knob Hill Grid area, beyond tine 17+00N where it has 
been mapped from surface exposures. 

A portion of the Eagle Plutonic Complex in the southwest corner of the Knob Hill 
Grid area appears to have a high magnetic susceptibility. 

7.2 VLFSurvey 

The VLF survey was performed using the transmitting station NPM located at 
Hawaii, U.S.A. This station transmits on a frequency of 23.4 kHz. The VLF profiles 
are plotted on Figure 18. 

e 



34 

The VLF conductor seen on Line 17+00N at 3+60W in the 1993  SUN^ results 
extends northwards to 18+00N/3+50W, and to 19+00N/3+50W (Figure 18). 

A couple of weak conductors are present in the northwestern corner of the Knob 
Hill Grid area. 

a 

The VLF conductors roughly subparallel the stratigraphy and may be caused by 
faults or perhaps stratigraphic units. 

8.0 CONCLUSIONS 

Previous work has indicated that mineralition on the Bell Creek property is 
volcanogenic massive sulphide style hosted by rocks in a calc-alkaline arc tectonic 
setting (Assessment Report 22934; Jones, 1994). The local geology contains 
abundant felsic volcanic units, including pyroclastics, porphyritic flows and possibly 
intrusions. The felsic volcanic units in the Red Star area commonly have abundant 
quartz and feldspar phenocrysts and have quite a high zirconium content. 
indicative of evolved igneous rocks. The main showing on the property, the Red 
Star showing, is a massive sphaleriie-pyrite-chalcopyrite (zinc-copper) lens, 
reflecting the apparently evolved nature of its host rocks. The geology and 
geochemistry of the Bell Creek property suggest an evolved igneous setting which 
is characteristic of Kuroko-style zinc-lead-copper or zinc-copper massive sulphide 
bodies. Silica, magnesium and barium enrichment, in conjunction with sodium and 
calcium depletion, are all alteration features commonly found associated with 
Kuroko and other felsic volcanic hosted VMS deposits (Franklin and Duke, 1991). 
As this report and Jones (1994) have shown, these are also characteristics of the 
mineralized zones on the Bell Creek property, indicating significant deposits of this 
type may be present. 

The rock and soil geochemical surveys, in conjunction with detailed geological 
mapping, have outlined strongly altered areas presumably related to mineralizing 
hydrothermal systems. The strongest alteration is in the vicinity of the Red Star 
showing. The rtxks at the Red Star showing area have a favourable geologic 
setting, anomalous zinc-copper concentrations, calcium and sodium depletion, 
barium enrichment and high A.I. There are two centres of mineralization indicated 
by soil geochemistry in this area (Anomalies A and E). The horizon hosting the 
Red Star occurrence is strongly mineralized, and so are the rocks along the 
contact between Units 10 and 11 about 100 metres east of the Red Star showing. 
Both of these altered horizons are attractive exploration targets. It is possible, 
given the abundant evidence of folding in this area and the spatial distribution of 
the alteration zones (particularly the "footwall" alteration shown by calcium, sodium 
and the A.I.), that these two horizons are on opposing limbs of a (antiformal?) fold. 

a 
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The alteration zone in the northwest part of the 1993 plugger sampling survey area 
may represent a distal part of the Red Star zone. 

Other targets are presented by the geological and geochemical surveys, in 
particular the Knob Hill showing. Soil sampling and mapping have shown that the 
alteration and mineralization associated with the Knob Hill zone extend at least 500 
metres south of the main showing. A lack of outcrop exposure limits conclusions 
about the geology to the north; soil sampling in this area indicates that the Knob 
Hill zone extends about 400 metres northwest of the surface showings, although 
magnetic and VLF results suggest that the Knob Hill horizon projects beyond the 
northern end of the soil anomaly. A zinc and copper in soil anomaly in the 
southeastern corner of this grid is open to the south. Additional lower priority 
alteration zones were identified during earlier work at Knob Hill area. 

The generally weak copper, zinc and Alteration Index anomalies at Roche Grid 
indicate that the area is not as prospective for mineralization as other areas of the 
property. The geochemical soil anomalies in the Roche Grid area appear to parallel 
the stratigraphic trend of the underlying rock units. Extensive overburden makes 
these anomalies difficult to evaluate. 

Deformation, both shearing and folding, are important aspects of the mineralized 
felsic horizons on the Bell Creek property. The dominant foliation seems to be an 
axial planar feature related to tight isoclinal folding within the stratigraphy. These 
folds can be seen on both the microscopic and outcrop scale. Lineations indicate 
a relatively flat plunging elongation fabric in the plane of the foliation. These 
structural features likely exert strong control on the distribution and orientation of 
any mineralized bodies. Resolution of the structural complexity at Bell Creek is 
paramount to directing further exploration for additional massive sulphide bodies 
of the type observed at the Red Star showing. 

9.0 RECOMMENDATIONS 

A significant volcaniohosted massive sulphide deposit may be present on the Bell 
Creek property. The areas of highest potential are near the Red Star showing, and 
on the eastern limb of the presumed antiformal fold. The old adits should be 
located and rehabilitated for re-examination where possible. A detailed structural 
study of the Red Star showing area would allow projection of mineralized zones 
and soil anomalies to depth for drill targets. Connecting mineralized zones from 
surface to underground, if possible, will go a long way to solving the structural 
complexities apparent at surface. Diamond drilling should be done to test the 
known mineralized and altered horizons at depth immediately adjacent to, and 
south of, the Red Star showing. Borehole electromagnetic surveys should also be 
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performed on all holes drilled to test for massive sulphides in the vicinity of 
drillholes. As well, an attempt should be made to perform a borehole EM survey 
on the 1994 drillholes: casing was left in the top of hole BC-94-05 

Other drill targets are indicated at the Knob Hill showing. Soil sampling and 
mapping have shown that the alteration and mineralization associated with the 
Knob Hill zone extend at least 500 metres south of the main showing. A lack of 
outcrop exposure limits conclusions about the geology to the north; soil sampling 
in this area indicates that the Knob Hill zone may extend about 400 metres 
northwest of the surface showings. Zinc and copper in soil anomalies in the 
southeastern corner of this grid are open to the south: both this area and the 
southward extension of the Knob Hill zone should be tested by diamond drillholes. 

Followup soil sampling covering a larger area within the Roche Grid is 
recommended to better define significant anomalies. 

The area between the Similkameen and Pasayten rivers should also be covered 
by geochemical and geophysical surveys. The surveys in this area should definitely 
cover the southerly projection of the Red Star horizon across the Similkameen 
River. Survey lines spaced 200 metres apart should be sufficient as a first pass. 
Biogeochemical sampling may be the best way to obtain a sample representative 
of a large volume of soil, thereby increasing the chances of discovery. This is 
especially true in drift-covered areas such as the ridge between the Similkameen 
and Pasayten rivers. 

e 

e 
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11.0 STATEMENT OF EXPENDITURES 

MAY 1s TO JUNE 18,1994 EXPENDITURES 

Personnel 
Murray Jones, Project Geologist, $291 per day 

Preparation, contractor supervision, liaison 
(5.5 daw) 1 .m.m _ .  .------ I I 

Contractors 
Linecutting, May 15 to 31, Hendex Exploration 

Services Ltd.. 4 km at $so0 per km 
Soil sampling, May 15 to 31, Hendex 

Exploration Services Ltd., 15.5 days 
Geophysical, Delta Geophysics Ltd., MagNLF, 

June 15 to 18 

Total contractors 

2.000.00 

3,333.00 

2.800.00 

8.133.00 
1 I -. 

Analytfcal Work 

Soil sample analysis, Chemex Labs Ltd. I I 

Materials and supplies 
Travel costs/meals 

Deliverv 
Auto - gas 

134 
29 
53 
44 

Total general cooto 280.00 

Total emndltureus, May 14 to June 18,1994 14.204.82 

e 
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SEPTEMBER 21,1994 TO MARCH 10,1996 EXPEtdDfTURW 

Pmonnol 

Murray Jones, Project Geologist, $291 per day 
Preparation, contractor supervision (6.5) days 
Fieldwork, October 16 to November 15, 1994 

(21 days) 
Data management, map preparation, 

interpretation (6.5 days) 
Report (3 days) 

Dave Pawliuk, Geologist, $232 per day 
Fieldwork, October 16 to November 15, 1994 

(1 6 days) 
Data management, map preparation, 

interpretation (1 0.3 days) 
Report (5 days) 

Preparation and fieldwork (33 days) 
Vince Peckharn, Field Assistant, $145 per day 

Total personnel 

4,785.00 + 22.81 3.60 
contractors 
Soil sampling, Redamation, Hendex Exploration 

Diamond drilling, Beaupr6 Drilling Ltd. 
Water hauling, Gallant Trucking Ltd. 

Services Ltd. 1,290.00 
72,933.00 
10.505.00 

Total contractors I I 84,728.00 

Analytkal Work 

Soil samples, Chemex Labs, ICP 24 + Au 
141 samples at $15.55 each 

Drill core samples, Chemex Labs, ICP 24 + Au 
267 samples at $1 8.53 each plus tags 

Whole rock samples, Chemex Labs 
132 samples at $24.41 each 

Petrography, Vancouver Petrographics 

2.1 92.55 

4,947.51 

3.222.12 
1.412.50 

Total analyHcal work I I 11,774.68 
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Camp expense 
Materials and supplies 
Rentals 
Repairs 
Delivery/trucking 
Accommodation/meals 
Auto 

Gas 
Rental 

Telephone 
Drafting 
Field officehvork space rental 
Computer costs 
Office (including support staff charges, word 

processing, report collation, reproductions, etc. 

Total general costs 

Total expenditures, September 21, 1994 to 
March 10, 1995 

1,361 .OO 
2,856.00 

479.00 
244.00 
169.00 

1,319.00 

824.00 
2,300.00 

197.00 
1,901 .00 

350.00 
213.00 

7,286.71 

40 
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12.0 STATEMENT OF QUALIFICATIONS 

I ,  David J. Pawliuk, of Nanoose Bay, in the Province of British Columbia, hereby 
certify that: 

1. I reside at R.R. 2, Box 133, Garry Oaks, Nanoose Bay, British Columbia, 
VOR 2RO. 

2. I received a B.Sc. in Geology from the University of Alberta, 
Edmonton, Alberta in 1975. 

I am registered as a Professional Geoscientist with the Association 
of Professional Engineers and Geoscientists of the Province of British 
Columbia. 

3. 

4. I am registered as a Professional Geologist with the Association of 
Professional Engineers, Geologists and Geophysicists of the 
Province of Alberta. 

I have practised geology in Canada since 1975. 

I directly performed a portion of the work described in this report. 

DATED this day of , 1995 at Vancouver, 
British Columbia. 

5. 

6. 

David J. Pawliuk, B.Sc., P.Geo. 

e RPTl95-003 I 
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12.0 STATEMENT OF QUALIFICATIONS 

I, Murray 1. Jones, of the Municipality of Surrey, in the Province of British Columbia, 
hereby certiry that: 

1. I am registered as a professional geoscientist with the Association of 
Professional Engineers and Geoscientists of the Province of British 
Columbia (registration #20063), residing at 8606 - 144A Street, Surrey, 
British Columbia, V3S 2Y2 with a business address at #904 - 1055 
Dunsmuir Street, P.O. Box 49066, The Bentall Centre, Vancouver, British 
Columbia, V7X 1C4. 

I graduated with a B.Sc. (Honours) in Geology from the University of British 
Columbia, Vancouver, B.C. in 1982 and with a MSc. in Geology from the 
University of Ottawa, Ottawa, Ontario in 1992. 

I am an associate member of the Geological Association of Canada. 

I have practised geology in Canada from 1979 to 1995. 

I directly performed or supervised the work which is described in this 
report. 

2. 

3. 

4. 

5. 

4 DATED this 10 day of fld , 1995 at Vancouver, 
British Columbia. 

Murray 1. Jones, M.Sc., P.Geo. 
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8080 GLOVER ROAD, LANGLEY, B.C. V3A 4P9 
PHONE (604)888-1323 * FAX (604)888-3642 

Report # 940618 for: 

Murray Jones, 
Westmin Resources, Ltd., 
904 - 1055 Dunsmuir Street, 
VANCOUVER, B.C., V7X 1C4 

Property: Bell Creek (Princeton) 

December, 1994 

Samples: Bc94-01: 9.0 m, 175.88 m 
BC94-02: 155.15 m, 252.0 m 
BC94-03: 249.12 m ' 

Bc94-04 
Bc94-05 

79.3 m, 116.02 m, 188.23 m 
80.47 m, 106.68 m, 156.64 m, 163.81 m, 270.48 m, 331.7 m 

Summary: 

e 

e 

The samples are from a metamorphosed sequence of mainly porphyritic, dacitic volcanic 
rocks which may have been tuffs and/or flows. Many of these contain phenocrysts of plagioclase 
and less abundant quartz. Some of the phenocrysts are recrystallized slightly to moderately to finer 
grained aggregates, which in places grade texturally into groundmass plagioclase-(quartz). In some 
samples interpreted as having been recrystallized more strongly, phenocrysts may have been much 
more abundant originally, and may have been recrystallized strongly to completely to much finer 
grained aggregates. Secondary biotite is present in a few samples, in part as porphyroblasts. 

The groundmass commonly is segregated, especially in samples interpreted as having been 
more strongly altered. In these, plagioclase is replaced mainly by quartz-muscovite, which is 
concentrated in coarser grained lenses and seams parallel to foliation. 

No obvious lapilli were seen. However, judging by the extent of recrystallization of 
plagioclase phenocrysts to groundmass plagioclase in some samples, any original lapilli with very 
fine to extremely fine grained textures probably would have been recrystallized completely during 
metamorphism. 

A few samples are of andesitic dacite to andesite tuff. 

Two samples are of andesite flow or dike. 

A few samples contain major replacement patches and/or veins mainly dominated by calcite 
with lesser chlorite and locally moderately abundant pyrite or magnetite. 



e A. Metamorphosed Dacite Tuff 

Sample BC94-01 9.0 m is moderately compositionally banded, with diffuse layers and 
lenses rich in one of plagioclase-clinozoisite, quartz, and muscovite. Biotite forms porphyroblasts, 
mainly in muscovite-rich layers. Late seams and patches are of cryptocrystalline limonite and 
locally abundant montmorillonite. Some of these represent zones of incipient brecciation. 

Sample BC94-01 175.88 m is a very well foliated schist dominated by quartz with seams 
rich in muscovite and disseminated, euhedrai pyrite grains. Because of the probability that the 
rock was strongly altered prior to metamorphism, the original rock type is uncertain. A lens of 
metamorphic segregation origin i s  of quartz and pyrite with minor sphalerite. 

Sample B04-02 159.15 m contains phenocrysts of plagioclase and quartz in a well 
foliated groundmass dominated by quartz and much less plagioclase, muscovite, and chlorite. The 
foliation is defined by elongation of muscovite and by compositional layering between coarser 
grained quartz-rich layers and less abundant, finer grained plagioclase-muscovite-rich layers. 

Sample BC94-02 252.0 m contains minor phenocrysts of plagioclase and quartz in a well 
foliated groundmass dominated by quartz with less abundant muswvite, much less abundant 
plagioclase and chlorite, and minor opaque and epidote. Muswvite is concentrated moderately to 
locally strongly in muscovite-rich seams parallel to foliation. Plagioclase is altered slightly to 
moderately to epidote. 

Sample BC94-03 249.12 m contains phenocrysts of plagioclase and minor phenocrysts(?) 
of quartz in a well foliated groundmass dominated by plagioclase with patches and lenses of coarser 
grained quartz commonly elongated parallel to foliation. Opaque (ilmenite?) and garnet each are 
concentrated in a few layers parallel to foliation. Wispy breccia seams at a high angle to foliation 
contain fragments of the rock in a matrix of rock flour containing moderately abundant calcite. 
Calcite also forms a few irregular replacement patches. 

Sample BC-94-04 188.23 m contains small phenocrysts of plagioclase and minor quartz 
lenses in a moderately foliated groundmass dominated by plagioclase with much less quartz, 
calcite, clinozoisite, muscovite, and chlorite, and minor biotite, pyrite, pyrrhotite, and Ti-oxide. 
Calcite is concentrated in slightly coamr grained lenses parallel to foliation, which probably are of 
metamorphic segregation origin. Chlorite and biotite appear to be in equilibrium. 



Sample BC94-05 80.47 m contains phenocrysts of plagioclase in a variable groundmass, in 
part dominated by extremely fine grained plagioclase and in part dominated by quartz-chlorite- 
muscovite-(calcite). The former probably represents material which reflects the original texture of 
the rock and the latter probably represents part of the rock which was more altered and 
recrystallized. Biotite forms disseminated grains, some with a porphyroblastic texture. A few 
lenses and patches are of pyrite and montmorillonite. The rock is cut by a "shear zone" 2-3 mm 
wide which was foliated strongly and recrystallized to quartz-muscovite-calcite. Late veinlets are 
of calcite. 

Sample BC94-05 106.68 m contains phenocrysts of plagioclase in a groundmass containing 
extremely fine grained zones dominated by plagioclase and coarser grained zones dominated by 
quartz with lesser chlorite and muscovite. Chlorite and muscovite are concentrated moderately in 
seams parallel to the foliation. Chalcopyrite forms minor lenses. A veinlet is of quartz-chlorite- 
pyrite. A late veinlet is of calcite. A late breccia zone contains fragments of plagioclase in a 
groundmass of chlorite-(sericite). 

Sample BC94-05 270.48 m contains minor plagioclase phenocrysts and very minor quartz 
phenocrysts (?) in a well foliated groundmass dominated by quartz and muscovite, with less 
abundant plagioclase and chlorite. Muxovite and chlorite are concentrated moderately to strongly 
in seams parallel to foliation. Plagioclase is concentrated moderately in plagioclase-rich patches; 
these may represent the least altered part of the rock. A few wide muscovitechlorite-rich layers 
were loci of later shearing which produced a series of tight kink folds along the layer. Minor 
veinlets are of calcite. 

Sample Bc94-05 331.70 m contains phenocrysts of piagioclase and less abundant quartz in 
a well foliated groundmass dominated by plagioclase with much less quartz and chlorite and minor 
opaque-Ti-oxide. Locally foliation is warped around plagioclase phenocrysts. The bluish color of 
the sample may be due to the finely disseminated opaque (ilmenite). Recrystallized lenses and 
patches are of plagioclase-quartz. A few veinlets are of calcite. 



B Andesitic Dacite/Andesite Tuff 

Sample BC94-04 79.3 m is slightly compositionally banded parallel to a prominent 
foliation. Much of it is dominated by extremely fine grained plagioclase with less abundant 
epidote, biotite, and quartz. A few coarser plagioclase grains may represent remnants of more 
abundant phenocrysts, which were recrystallized during metamorphism, to extremely fine grained 
aggregates. Quartz is concentrated in very fine grained lenses. A few seams are rich in biotite. A 
late veinlet is of calcite with patches of limonite/hematite. 

Sample BC94-04 116.02 m contains phenocrysts of plagioclase in a well foliated 
groundmass of extremely fine grained plagioclase with less abundant chlorite and minor opaque, 
epidote, calcite, and quartz. K-feldspar is disseminated in some layers in the host rock. Post- 
deformation replacement patches are of fine to coarse grained calcite with patches of bright green 
chlorite and local concentrations of magnetite. Recrystallized plagioclase and K-feldspar are 
concentrated in a few patches along the margins of the vein. 

C: Andesite Flow/Dike 

Spmple BC95-05 156.64 m contains coarser grains of plagioclase (probably after original 
phenocrysts) in a groundmass of finer grained plagioclase., chlorite, calcite, and quartz, and minor 
disseminated epidote and magnetite. A moderate foliation perpendicular to the length of the 
section is defined by elongation of mineral grains and mineral aggregates (mainly chlorite and 
calcite). A weak fabric defined by orientation of plagioclase grains and lenses parallel to the length 
of the section may represent a primary foliation; this was obvious in the thin section. 

Sample BC94-05 163.81 m is zoned strongly. The dark green host rock at one end of the 
section is a moderately foliated metamorphosed and altered andesite dominated by chlorite with 
disseminated patches of plagioclase, epidote and opaque. If it is the same rock as Sample BC94-05 
156.64 m, it was altered strongly to chlorite, possibly in an envelope along the vein. 

The vein is dominated by calcite with moderately abundant chlorite, plagiodase, and 
patches of pyrite. 

Fragments(?) in the vein towards the other end of the section are of a metawmatized 
andesite(?) dominated by medium grained plagioclase with minor patches of quartz and chlorite and 
disseminated magnetite grains. Epidote (in part pseudomorphic) forms abundant replacement 
patches in plagioclase. 

d o b n  G. 

Fa: (604)-983-3318 



e Sample BC94419.0 m Metamorphosed Dacite Turn Quartz-Muscovite- 
Plagioclase-Clinozoiite-Biotite Schist; 
Limonite-Montmorillonite Seams, Patches 

The rock is moderately compositionally banded, with diffuse layers and lenses rich in one 
of plagioclase-clinozoisite, quartz, and muscovite. Biotite forms porphyroblasts, mainly in 
muscovite-rich layers. Late seams and patches are of cryptocrystalline limonite and locally 
abundant montmorillonite. Some of these represent zones of incipient brecciation. 

plagioclase 35-40% 
quartz 30-35 
muscovite 12-15 
clinozoisite 7- 8 
biotite 3- 4 
chlorite 1- 2 
Ti-oxide 0.2 
late seams, patches 
limonite 4- 5 
montmorillonite 1 

Plagioclase forms slightly to moderately interlocking grains averaging 0.01-0.03 mm in 
size.. Commonly intergrown with plagioclase are moderately abundant clinozoisite grains of 
similar size and a few prismatic grains averaging 0.05-0.1 mm long. Some dense patches of 
plagioclase-clinozoisite up to 1.5 mm in size may be secondary after original plagioclase 
phenocrysts. However, if so, they have been recrystallized completely. 

minor muscovite and chlorite. Locally epidote grains averaging 0.03-0.1 mm in size are 
intergrown with quartz and muscovite-chlorite. 

Muscovite and less abundant chlorite form flakes averaging 0.05-0.1 mm long, mainly 
oriented parallel to foliation. They are concentrated moderately in seams up to 0.3 mm wide. 

Biotite forms anhedral porphyroblasts averaging 0.2-0.5 mm in size, some of which are 
oriented at a moderate to high angle to the foliation. Pleochroism is from pale to medium brown. 
Chlorite forms one elongate grain 1.2 mm long and 0.4 mm wide elongated parallel to foliation. 
Pleochroism of chlorite is from pale to very light green. 

Sphene(?) forms one grain 0.3 mm long. 
Limonite forms irregular lenses up to 0.3 mm wide mainly parallel to foliation and a few 

Quartz forms equant grains averaging 0.07-0.15 mm in size commonly intergrown with 

irregular patches up to 1.5 mm in size. Some of these are medium brown to opaque and others are 
bright reddish orange and isotropic. In some narrow micaceous seams, limonite is moderately 
abundant. Some lenses up to 0.3 mm wide are dominated by cryptocrystalline montmorillonite(?), 
whose optical properties are obscured by limonite. Some limonite-rich patches up to 1.7 mm 
across are zones of brecciation containing extremely fine grained fragments of quartz and 
muscovite in cryptocrystalline, reddish orange limonite. 

grains. 
Ti-oxide forms disseminated patches averaging 0.1-0.15 mm in size of cryptocrystalline 



Sample BC94-01 175.88 m Metamorphosed Dacite Tulf; 
Segregation Lens of Quartz-brite-(Sphalerite) 

The sample is a very well foliated schist dominated by quartz with seams rich in muscovite 
and disseminated, euhedral pyrite grains. Because of the probability that the rock was strongly 
altered prior to metamorphism, the original rock type is uncertain. A lens of metamorphic 
segregation origin is of quartz and pyrite with minor sphalerite. 

q- 77-8096 

pyrite 1- 2 
muscovite 15-17 

chlorite 0.1 
montmorillonite(?) 0.1 
Ti-oxide minor 
apatite minor 
tourmaline trace 
zircon trace 
segregation lenses 
quartz 2 
pyrite 0.7 
sphalerite trace 

Quartz forms mainly sub-mosaic grains averaging 0.07-0.15 mm in size, with a few grains 
from 0.3-1.3 mm long, mainly elongated parallel to foliation. Some of the larger grains may 
represent original phenocrysts. 

mm long with disseminated flakes averaging 0.05-0.15 mm in size. Textures in many seams 
suggest that original coarser grained muscovite was recrystallized to finer grained aggregates along 
zones of continued or later deformation parallel to the original foliation. 

Pyrite forms disseminated, euhedral cubic and elongated cubic grains averaging 0.1-0.3 mm 
in size and a few from 0.5-0.9 mm long. Chlorite forms a few flakes up to 0.3 mm long, 
associated with pyrite. 

extremely fine grained montmorillonite(?). This mineral is very soft, with a R.I., moderately less 
than that of quartz, and with low birefringence. 

and a few single grains up to 0.05 mm across concentrated mainly in muscovite-rich seams. 

Muscovite is concentrated in seams up to 1 mm wide as elongate flakes averaging 0.2-0.5 

One patch 0.5 mm long adjacent to a few pyrite grains consists of cryptocrystalline to 

Ti-oxide forms clusters up to 0.05 nun in size of grains averaging 0.005-0.01 mm in size, 

Apatite forms a few anhedral grains averaging 0.05-0.07 mm in size. 
Chalcopyrite forms a few disseminated grains averaging 0.05-0.17 mm in size in quartz and 

Zircon forms a few anhedral to subhedral grains 0.02-0.05 mm in size. 
Tourmaline forms one sub-radiating cluster of three prismatic grains up to 0.2 mm long 

associated with pyrite. 

One coarser grained lens, probably of metamorphic origin, 1 mm long and a few rnm long 
contains quartz grains averaging 0.3-0.7 mm in size and a few up to 1 mm across. Pyrite forms 
clusters of anhedral grains averaging 0.2-0.5 mm in size. A few of these contain minor, interstitial 
grains up to 0.2 mm across of colorless sphalerite. 

a 



e Sample BC94-02 155.15 m Metamorphosed Porphyritic Dacite (Plagioclase, Quartz); 
Veinlets of Calcite 

Phenocrysts of plagioclase and quartz are set in a well foliated groundmass dominated by 
quartz and much less plagioclase, muscovite, and chlorite. The foliation is defined by elongation 
of muscovite and by compositional layering between coarser grained quartz-rich layers and less 
abundant, finer grained plagioclase-muscovite-rich layers. 

phenocrysts 
plagioclase 7- 8% 
quartz 4- 5 

quartz 55-60 chlorite 5- 7% 
groundmass 

plagioclase 12-15 apatite minor 
muscovite 7- 8 Ti-oxide trace 

veinlets 
calcite 1 

Plagioclase forms mainly prismatic phenocrysts averaging 0.5-1.2 mm in size. Bordering a 
few are patches up to 0.15 mm wide of very fine grained chlorite. One grain contains abundant, 
very fine grained quartz inclusions in a myrmekitic texture. One is recrystallized moderately to a 
very fine sub-grain aggregate. 

up to 1.5 mm across. Most are strained slightly and a few are recrystallized slightly to finer sub- 
grain aggregates as in the groundmass. Along their margins, many are intergrown slightly with 
groundmass quartz, a result of metamorphic recrystallization. 

Quartz forms rounded to locally euhedral phenocrysts averaging 0.5-1 mm across and a few 

to 
In 

In the groundmass, quartz forms equant grains averaging 0.05-0.07 mm in size. 
Plagioclase is concentrated moderately to strongly in lenses up to 0.8 mm in width parallel 

foliation in which it forms equant, slightly interlocking grains averaging 0.015-0.03 mm in size. 
some of these layers, chlorite forms interstitial flakes averaging 0.01-0.05 mm long. 

Muscovite and chlorite are concentrated moderately in micaceous seams and in some layers 

Calcite forms disseminated anhedral grains and lenses of grains averaging 0.07-0.15 nun in 

Ti-oxide forms disseminated patches of grains ranging from cryptocrystalline to 0.02 mm in 

Apatite forms disseminated, anhedral grains averaging 0.05-0.1 mm in size. 

with moderately abundant plagioclase. 

Size. 

size, and one grain 0.08 mm long. 

Wispy, in part braided veinlets averaging 0.05-0.15 mm in width are of very fine grained 
calcite. Veinlets cut irregularly across the section, with textures suggesting that they were folded 
slightly by movement along the foliation planes. 



.. 

a 

Sample BC94-02 252.0 m Metamorphosed Slightly Porphyritic Dacite Tuff = 
Qusrtz-Museovite-Plagioelase-(Chlorite) Schisl; 

Minor phenocrysts of plagioclase and quartz are set in a well foliated groundmass 
dominated by quartz with less abundant muscovite, much less abundant plagioclase and chlorite, 
and minor opaque and epidote. Muscovite is concentrated moderately to locally strongly in 
muscovite-rich seams parallel to foliation. Plagioclase is altered slightly to moderately to epidote. 

phenocrysts 
plagioclase 3-4% 
quam 2- 3 
groundmass 

muscovite 15-20 
plagioclase 4- 5 
chlorite 3- 4 

quartz 65-70 opaque 0.5% 
epidote 0.3 
apatite trace 
zircon trace 

Plagioclase forms equant phenocrysts averaging 0.1-0.5 mm in size and a few up to 1 mm 
across. Alteration is slight to moderate and locally strong to disseminated, extremely fine grained 
epidote. Some phenocrysts are recrystallized moderately to extremely fine grained aggregates of 
equant grains as in the groundmass. 

Grains are strained slightly and recrystallized slightly to strongly to very fine, sub-grain 
aggregates. One subrounded quartz-rich patch 1 mm across contains a patch 1.2 mm long of very 
fine grained epidote, possibly pseudomorphing an original plagioclase phenocryst. 

Quartz forms a few equant grains averaging 0.5-1 mm in size and one 1.5 mm across. 

In the groundmass, quartz forms anhedral grains averaging 0.05-0.12 mm in size. 
Muscovite is concentrated slightly to moderately in muscovite-rich seams parallel to the 

Plagioclase is concentrated in a few lenses up to 0.7 mm wide parallel to foliation as equant 
foliation as flakes averaging 0.07-0.15 mm long. 

grains averaging 0.01-0.02 mm in size. Commonly plagioclase phenocrysts are concentrated in 
these lenses; this suggests that these. are less recrystallized and altered relics of the original rock, 
and that the quartz-muscovite zones were more strongly altered and recrystallized. Some patches 
of groundmass plagioclase contain moderately abundant, disseminated grains of epidote averaging 
0.01 mm in size. 

flakes averaging 0.03-0.08 mm in size. It also forms disseminated flakes averaging 0.05-0.1 rnm 
in size intergrown with quartz and muscovite. 

length. A few opaque patches up to 0.3 mm in size may be pyrite grains. It is concentrated 
moderately in muscovite-rich seams. 

and a very few prismatic grains up to 0.25 mm long. 

Chlorite is concentrated in a few equant patches up to 0.5 mm in size as very pale green 

Opaque (ilmenite?) forms disseminated equant to elongate grains averaging 0.05-0.1 mm in 

Epidote forms disseminated, anhedral to subhedral grains averaging 0.03-0.07 mm in size, 

Apatite forms anhedral, equant grains averaging 0.05-0.07 mm in size. 
Zircon forms a few equant, anhedral grains averaging 0.03-0.05 mm in size. 



Sample BC94-03 249.12 m Metamorphosed, Slightly Porphyritic Dacite; 
Late Breccia Seams with Minor Carbonate 

Phenocrysts of plagioclase and minor phenocrysts(?) of quartz are set in a well foliated 
groundmass dominated by plagioclase with patches and lenses of coarser grained quartz commonly 
elongated parallel to foliation. Opaque (ilmenite?) and garnet each are concentrated in a few layers 
parallel to foliation. Wispy breccia seams at a high angle to foliation contain fragments of the rock 
in a matrix of rock flour containing moderately abundant calcite. Calcite also forms a few 
irregular replacement patches. 

phenocrysts 

groundmass 
plagioclase 7- 8% quartz 0.5 

plagioclase 50-55 muscovite 0.5% 
quartz 25-30 chlorite 0.2 
calcite 2- 3 garnet 0.2 
opaque 0.7 Ti-oxide 0.2 
breccia seams 5- 7 

Plagioclase forms anhedral phenocrysts averaging 0.5-1 mm in size and a few up to 1.5 mm 
long. Many contain moderately abundant dusty opaque/semi-opaque inclusions in broad cores and 
gave thin rims free of such inclusions. In several grains, cores are untwinned whereas rims contain 
fine albite twins. 

are recrystallized to very fine to fine, sub-grain aggregates. 
' a  A few quartz patches up to 1.2 mm in size may represent original quartz phenocrysts; they 

In the groundmass, plagioclase. forms equant to slightly elongate grains averaging 0.01-0.02 

Quartz is concentrated moderately in lenses and patches averaging a few mm in size as 
mm in size. Elongation of many of these defies a prominent foliation. 

equant grains averaging 0.07-0.15 mm in size and locally up to 0.5 mm across. A few coarser 
grained patches are dominated by quartz with moderately abundant, ragged grains of calcite 
intergrown with patches of opaque and minor muscovite. 

Muscovite and chlorite are concentrated in wispy lenses parallel to foliation as flakes 
averaging 0.1-0.3 mm in size. A few larger seams also contain lenses of calcite intergrown with 
muscovite flakes. 

Opaque (ilmenite?) forms equant to elongate grains averaging 0.02-0.07 mm in size-, 
commonly concentrated moderately in trains parallel to foliation. A few anhedral, equant patches 
are up to 0.3 mm across. Near one end of the section, plagioclase-rich layers contain moderately 
abundant subhedral to euhedral garnet grains averaging 0.03-0.05 mm in size and locally up to 
0.12 mm across. These layers also contain moderately abundant ilmenite. 

Ti-oxide forms disseminated patches up to 0.15 mm in size of cryptocrystalline aggregates. 

Breccia seams averaging 0.1-0.3 mm wide and locally up to 0.8 mm wide contain 
fragments of plagioclase and quartz in a cryptocrystalline groundmass containing moderately 
abundant disseminated calcite. In some of these, plagioclase grains were recrystallized to be 
elongated parallel to the length of the seam. Calcite forms a few irregular, discontinuous veinlets 
up to 0.3 mm wide, which probably are related in origin to the calcite in the breccia matrix. 



Sample BC94-04 79.3 m Metamorphosed DacWAndesite Tuff; 
Calcite-(LimonitelHematite) Veinlet 

The rock is slightly compositionally banded parallel to a prominent foliation. Much of it is 
dominated by extremely fine grained plagioclase with less abundant epidote, biotite, and quartz. A 
few coarser plagioclase grains may represent remnants of more abundant phenocrysts, which were 
recrystallized during metamorphism, to extremely fine grained aggregates. Quartz is concentrated 
in very fine grained lenses. A few seams are rich in biotite. A late veinlet is of calcite with 
patches of limonite/hematite. 

phenocrysts 
plagioclase minor 

groundmass 
plagioclase 6570% 
epidote 10-12 
biotite 8-10 
quartz 8-10 

veinlets 
calcite-(limonitelhematite) 0.5 

opaque 0.5% 
chlorite 0.3 
apatite 0.2 

A few plagioclase grains up to 0.5 mm in size are relic phenocrysts; they are elongated 

Plagioclase forms slightly interlocking grains averaging 0.015-0.03 mm in size. 
Epidote forms disseminated anhedral, equant to subhedral, prismatic grains averaging 0.02- 

parallel to foliation and partly recrystallized to groundmass plagioclase. 

0.07 mm in size, with a few from 0.1-0.2 mm long. It is intergrown with plagioclase, and 
probably was formed by the breakdown of originally more-calcic plagioclase to the present 
assemblage of more-sodic plagioclase-epidote. It is concentrated moderately to strongly in patches 
up to 1.5 mm across. 

plagioclase. It is concentrated in lenses parallel to foliation averaging 0.2-0.5 mm in width, in 
which it forms anhedral grains averaging 0.07-0.15 mm in size. 

Biotite forms flakes averaging 0.1-0.3 mm in size. Pleochroism is from pale to medium 
greenish brown. It is concentrated moderately to strongly in a few, biotite-rich seams, which 
contain slender flakes ranging up to 1.3 mm in length. Locally biotite is replaced partly by 
pseudomorphic chlorite. 

is from pale to lightlmedium green. 

grains averaging 0.024.04 mm in size. A few patches up to 0.3 mm in size contain abundant 
extremely fine grains of opaque intergrown with plagioclase. 

long. 

envelope of redbrown limonitelhematite. A veinlet of calcite 0.02 mm wide cuts across foliation 
at a high angle. 

Quartz forms disseminated grains averaging 0.05-0.08 mm in size intergrown with 

Chlorite forms disseminated slender flakes averaging 0.07-0.1 mm in length. Pleochroism 

Opaque (ilmenite?) forms lenses parallel to foliation up to 0.5 mm long and disseminated 

Apatite forms anhedral grains averaging 0.02-0.05 mm in size and a few up to 0.08 mm 

An irregular veinlet 0.1-01.5 mm wide is of very f i e  grained calcite, in part with an 



e 
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Sample BC94-04 116.02 m Metamorphosed Sliihtly Porphyritic Andesite Tuff; 
Plagioclase-Chlorite-Epidote-(K- feldspar) 
Replacement Patch of Cakite-Chlorite-Magnetite 

Phenocrysts of plagioclase are set in a well foliated groundmass of extremely fine grained 
plagioclase with less abundant chlorite and minor opaque, epidote, calcite, and quartz. K-feldspar 
is disseminated in some layers in the host rock. Post-deformation replacement patches are of fine 
to coarse grained calcite with patches of bright green chlorite and local concentrations of 
magnetite. Recrystallized plagioclase and K-feldspar are concentrated in a few patches along the 
margins of the vein. 

phenocrysts 

groundmass 

chlorite 7- 8 

plagioclase 4- 5% 

plagioclase 40-45 

epidote 3- 4 
K-feldspar 1- 2 
opaque 1 
apatite 0.1 
muscovite minor 

replacement patch, veinlets 
calcite 25-30 
chlorite 4-5 

in margin of replacement patch 

K-feldspar 1- 2 (in host rock on margin of vein) 

Plagioclase forms phenocrysts averaging 0.3-1 mm in size. Many are recrystallized 
moderately towards groundmass plagioclase. Some are replaced along their margins by K-feldspar. 

in the groundmass, plagioclase forms grains averaging 0.015-0.025 mm in size and a few 
patches of grains averaging 0.05-0.08 mm in size. K-feldspar probably is intergrown with 
plagioclase; it was not identified in the groundmass optically, but its distribution can be seen in the 
stained offcut block. It appears to be concentrated in certain layers in the rock. In these layers and 
in others, it is concentrated more strongly adjacent to the replacement patch. 

Chlorite forms flakes averaging 0.1-0.5 mm in length oriented parallel to foliation. 
Pleochroism is from pale yellowish green to medium green. Intergrown with chlorite are a few 
flakes of muscovite of similar size and texture. 

magnetite 1 

PlagiOClaSe 3- 4 

Epidote forms disseminated grains averaging 0.02-0.03 mm in size. 
Opaque (probably mainly ilmenite) is concentrated in lenses up to 0.7 mm long parallel to 

Apatite forms anhedral, equant grains averaging 0.05-0.1 mm in size and a few up to 0.2 
foliation as aggregates of grains averaging 0.01-0.02 mm in size. 

mm across. 
(continued) 



Sample BC94-04 116.02 m ( P W  2) 

In the main veinheplacement patch, calcite forms grains averaging 1-3 mm in size and a 
e 

few up to 5 mm across. In the core of the patch, chlorite is concentrated strongly in a few clusters 
up to a few mm across as aggregates of subhedral to euhedral grains averaging 0.2-0.6 mm in size. 
Some of these are slightly radiating in texture. Pleochroism is as in the groundmass, from pale 
yellowish green to medium green. A few grains contain minor muscovite lenses grown along 
cleavage planes. Smaller clusters of chlorite in the core and a few larger ones along the margin are 
of equant flakes averaging 0.03-0.1 mm in size. Some of these contain thin selvages of calcite 
along grain borders of chlorite. 

averaging 0.07-0.3 mm in size. 
Magnetite is concentrated in a few elongate clusters of anhedral to subhedral grains 

Opaque (specular hematite?) forms a few clusters of platy grains up to 0.2 mm long. 

In an embayment in the calcite-chlorite replacement patch is a zone containing moderately 
abundant anhedral plagioclase grains averaging 0.2-0.6 mm in size, which are replaced slightly to 
moderately in irregular, extremely fine grained patches by K-feldspar. Other patches are of 
plagioclase grains averaging 0.1-0.3 mm in size with interstitial K-feldspar patches averaging 0.05- 
0.1 mm in size. These plagioclase grains contain moderately abundant dusty semi-opaque 
inclusions oriented parallel to the c-axis of plagioclase. These aggregates show no sign of 
deformation, suggesting that they were formed with the replacement patch. In this zone, Ti-oxide 
forms a few clusters up to 0.4 mm in size of subhedral, equant grains averaging 0.01-0.03 mm in 

.. .. 

0 size intergrown with plagioclase. 

A few calcite veinlets up to 0.1 mm wide extend off the main replacementhein into the host 
rock. Irregular patches of calcite in the host rock averaging 0.05-0.1 mm in size probably are 
related in origin to the main replacement patch. 

A brecciated seam averaging 0.1-0.2 mm wide contains extremely fine grained, granulated 
plagioclase with seams of dark brown, cryptocrystalline limonite(?). It may be related in origin to 
the calcite veinlets. 



Sample BC-94-04 188.23 m Metamorphosed Dacite Tuff 

Small phenocrysts of plagioclase and minor quartz lenses are set in a moderately foliated 
groundmass dominated by plagioclase with much less quartz, calcite, clinomisite, muscovite, and 
chlorite, and minor biotite, pyrite, pyrrhotite, and Ti-oxide. Calcite is concentrated in slightly 
coarser grained lenses parallel to foliation, which probably are of metamorphic segregation origin. 
Chlorite and biotite appear to be in equilibrium. 

e 

e 

phenocrysts 
plagioclase 
quartz (?) 

groundmass 
plagioclase 
quartz 
calcite 
clinozoisite 
muscovite 
chlorite 

3- 4% 
0.3 

55-60 
12-15 
7- 8 
5- I 
3- 4 
3- 4 

biotite 1- 2% 
pyrite 1 
pyrrhotite 1 
Ti-oxide 0.5 
apatite 0.1 
chalcopyrite trace 

Plagioclase forms anhedral phenocrysts averaging 0.3-0.5 mm in size. Some are 
recrystallized slightly to moderately to extremely fine grained aggregates as in the groundmass. 

Quartz forms a few patches up to 0.8 mm in size which may represent strained and partly 
recrystallized original phenocrysts. 

In the groundmass, plagioclase forms equant, sub-mosaic grains averaging 0.015-0.03 mm 
in size in some layers and 0.02-0.05 mm in size in others. Quartz forms sub-mosaic grains 
averaging 0.05-0.08 mm in size. 

Calcite is concentrated in lenses parallel to foliation as grains averaging 0.1-0.15 mm in 
size and locally up to 0.5 mm long in a few larger lenses. 

Clinomisite forms disseminated, equant, anhedral to subhedral grains averaging 0.05-0.1 
mm in size and a few up to 0.25 mm long. 

Muscovite forms slender flakes averaging 0.1-0.25 mm in length oriented parallel to 
foliation. Chlorite forms flakes averaging 0.05-0.15 mm in length intergrown with muscovite, 
quartz, and biotite. Biotite forms disseminated flakes averaging 0.1-0.2 m long, with pleochroism 
from nearly colorless to light reddish brown. A few anhedral porphyroblasts of biotite from 0.15- 
0.3 mm across are oriented at a moderate angle to the foliation. 

Pyrite forms disseminated equant, subhedral grains averaging 0.03-0.06 mm in size and a 
few from 0.1-0.5 mm long and one 0.7 mm across. A few larger grains contain inclusions up to 
0.1 mm in size of fresh pyrrhotite. The largest grain also contains an inclusion 0.04 mm long of 
pyrrhotite and lesser chalcopyrite. 

0.1-0.4 mm in size. Elsewhere pyrrhotite forms patches up to 0.5 mm in size of very fine grains, 
in part intergrown with pyrite. Alteration of pyrrhotite is mainly complete to secondary pyrite and 
moderately abundant dusty non-reflective oxide?. 

Ti-oxide forms disseminated patches averaging 0.15-0.25 mm in size and locally up to 0.8 
mm long of cryptocrystalline grains. 

Apatite forms a few anhedral grains averaging 0.07-0.15 mm in size. 

At one end of the section, a lens 1.7 mm long is of anhedral pyrrhotite grains averaging 



Sample BC94-05 80.47 m Metamorphosed Porphyritic Dacite; 
Shear Zone of Quartz-Muscovite-Calcite; Veinlets of Calcite 

Phenocrysts of plagioclase are set in a variable groundmass, in part dominated by extremely 
fine grained plagioclase and in part dominated by quartz-chlorite-muscovite-(calcite). The former 
probably represents material which reflects the original texture of the rock and the latter probably 
represents part of the rock which was more altered and recrystallized. Biotite forms disseminated 
grains, some with a porphyroblastic texture. A few lenses and patches are of pyrite and 
montmorillonite. The rock is cut by a "shear mne" 2-3 mm wide which was foliated strongly and 
recrystallized to quartz-muscovite-calcite. Late veinlets are of calcite. 

phenocrysts 

groundmass 
plagioclase 7- 8% 

plagioclase 30-35 
quartz 25-30 
chlorite 3- 4 
calcite 2- 3 
muscovite 2- 3 
biotite 1- 2 
Pyrite 1- 2 
montmorillonite 1- 2 
Ti-oxide 0.5 
apatite minor 

shear zone 
quartz-mmvitesalcite 15-17 

late veinlets 
calcite 0.2 

Plagioclase forms anhedral phenocrysts averaging 0.3-0.7 mm in sire and a few up to 1.2 
mm across. Alteration is slight to sericite and calcite. Many contain rounded inclusions of quartz 
and plagioclase which may represent incipient destruction of phenocrysts by recrystallization 
towards aggregates similar to those in the plagioclase-rich groundmass. 

In the groundmass, plagioclase forms equant, anhedral grains averaging 0.01-0.02 mm in 
size. Intergrown with plagioclase are flakes of chlorite and much less abundant muscovite 
oriented parallel to foliation and disseminated grains of epidote. Chlorite forms grains averaging 
0.05-0.1 mm long. Epidote forms disseminated anhedral to subhedral grains averaging 0.02-0.05 
mm in size, and a few up to 0.12 mm long. 

patches elongated parallel to foliation. 

mm in size have irregular outlines and a porphyroblastic texture. Pleochroism is from pale to 
medium reddish brown to orangish brown. A few grains are replaced slightly by chlorite. 

Calcite forms disseminated, anhedral grains averaging 0.05-0.1 mm in size. 
Ti-oxide forms patches up to 0.3 mm in size of cryptocrystalline grains. 

Quartz forms equant grains averaging 0.05-0.1 mm in sire. It is concentrated in lenses and 

Biotite forms disseminated flakes averaging 0.1-0.3 mm in length. A few grains up to 0.4 

(continued) 



Sample BC94-05 80.47 m (page 2) 

Pyrite and minor marcasite is concentrated in lenses up to 2 mm long and 0.5 mm wide 
oriented parallel to foliation. Associated with these are abundant patches in which pyrite forms 
delicate selvages among quartz grains averaging 0.05-0.1 mm in size. As well, numerous, 
delicate, in part braided veinlets averaging 0.01 mm wide are of similar, extremely fine grained 
pyrite. Associated with some pyrite patches are lenses up to 0.5 mm long of cryptocrystalline 
montmorillonite, commonly stained medium brown by limonite. 

A few lenses up to 1 mm long oriented parallel to foliation are of extremely fine grained 
montmorillonite, in part with a sub-radiating texture. Associated with some patches are subhedral 
to euhedral grains of epidote averaging 0.05-0.1 mm in size. 

across. 
Apatite forms equant grains averaging 0.05-0.07 mm in size and a few up to 0.15 mm 

In the shear zone, quartz and plagioclase form equant grains averaging 0.05-0.1 mrn in 
size. Muscovite and much less chlorite are concentrated inn flakes averaging 0.1-0.4 mm long 
oriented parallel to the length of the shear zone. Calcite. is concentrated in lenses oriented parallel 
to the length of the shear zone as grains averaging 0.1-0.2 mm in size. 

Calcite forms late veinlets averaging 0.03-0.05 mm in size. 

a 



Sample BC94-05 106.68 m Metamorphosed Porphyritic Dacite Tuff(?) 
Veinlet of Quartz-Pyrite 

Phenocrysts of plagioclase are set in a groundmass containing extremely fine grained zones 
dominated by plagioclase and coarser grained mnes dominated by quartz with lesser chlorite and 
muscovite. Chlorite and muscovite are concentrated moderately in seams parallel to the foliation. 
Chalcopyrite forms minor lenses. A veinlet is of quartz-chlorite-pyrite. A late veinlet is of 
calcite. A late breccia zone contains fragments of plagioclase in a groundmass of chlorite- 
(sericite). 

phenocrysts 

groundmass 
PlagiOCiaSe 10-12% 

plagioclase 35-40 
quartz 25-30 
chlorite 12-15 
calcite 2- 3 
muscovite 1- 2 
epidote 0.7 

veinlets 
quartz-chlorite-pyrite 2- 3 
calcite 0.3 
breccia zone 0.3 

pyrite 
opaque 
chalcopyrite 
Ti-oxide 
apatite 

0.5 
0.3 
0.2 
0.2 
0.1 

Plagioclase forms phenocrysts averaging 0.3-1 mm in size and a few up to 2 mm long. 
Grains are fractured coarsely and slightly recrystallized to finer sub-grain aggregates. Some larger 
grains are more strongly fractured and replaced by irregular patches of very fine grained quark as 
in the groundmass. 

In the groundmass, plagioclase forms equant to slightly elongate grains averaging 0.01-0.02 
mm in size. 

Chlorite and much less abundant muscovite are concentrated in seams parallel to foliation. 
Chlorite forms very pale green flakes averaging 0.05-0.1 mm in length, oriented sub-parallel to 
foliation. Muscovite forms flakes averaging 0.05-0.15 mm long with textural relations similar to 
those of chlorite, and commonly intergrown intimately along cleavage with chlorite. In places 
foliation is warped around phenocrysts of plagioclase. Bordering many of these phenocrysts, 
chlorite, with or without quartz and minor muscovite, forms patches of very fine grains. chlorite 
also forms flakes averaging 0.01-0.02 mm long intergrown with groundmass plagioclase and 
oriented parallel to foliation. 

averaging 0.07-0.1 mm in size intergrown with less abundant chlorite and muscovite. 

fine grained plagioclase with moderately abundant very fine grained to locally fine grained calcite. 
Calcite also forms disseminated very fine grains. 

Quartz is concentrated in irregular patches up to a few mm in size as equant grains 

Several lenses up to 1.5 mm wide and several mm long of very fine grained quartz and/or 

(continued) 



Sample BC94-05 106.68 m (Page 2) 

Pyrite is concentrated in a few lenses as anhedral grains averaging 0.1-0.2 mm in size and 

Epidote forms disseminated, subhedral to euhedral grains averaging 0.1-0.15 mm in size in 
locally up to 0.6 mm long. One large grain contains an inclusion 0.2 mm long of chalcopyrite. 

groundmass plagioclase and anhedral to subhedral grains averaging 0.03-0.05 mm in size mainly 
intergrown with chlorite. 

Chalcopyrite forms a few lenses up to 0.5 mm long intergrown coarsely with chlorite and 
quartz. 

Apatite forms anhedral grains averaging 0.07-0.15 mm in size and a few up to 0.4 mm 
long. Ti-oxide forms disseminated grains averaging 0.02-0.07 mm in size and a few up to 0.1 mm 
long. 

A discontinuous veinlet up to 1 mm wide is of very fine to locally fine grained quartz, 
chlorite, and pyrite. Chalcopyrite forms one grain 0.04 mm in size on the border of a large pyrite 
grain. 

A discontinuous veinlet up to 0.3 mm wide is of very fine to fine grained calcite. 

Along one edge of the section is a mne up to 0.25 mm wide of finely brecciated rock 
containing fragments 0.01-0.05 mm in size of plagioclase and minor ones of Ti-oxide in a 
groundmass of chlorite and minor sericite. 



.. 

e 
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Sample BC95-05 156.64 m Metamorphosed Porphyritic Andesite Flow/Dike 

The sample contains coarser grains of plagioclase (probably after original phenocrysts) in a 
groundmass of finer grained plagioclase, chlorite, calcite, and quartz, and minor disseminated 
epidote and magnetite. A moderate foliation perpendicular to the length of the section is defined 
by elongation of mineral grains and mineral aggregates (mainly chlorite and calcite). A weak 
fabric defined by orientation of plagioclase grains and lenses parallel to the length of the section 
may represent a primary foliation; this was obvious in the thin section. 

phenocrysts 

groundmass 
plagioclase 20-25% 

plagioclase 30-35 
chlorite 17-20 
calcite 10-12 
q- I -  8 

veinlet 
calcite-(limonite) 1- 2 

magnetite 
epidote 
apatite 
chalcopyrite 

2- 3% 
2- 3 
0.3 

trace 

Plagioclase forms anhedral, prismatic to tabular phenocrysts averaging 0.7-1.2 mm long. 
These are altered slightly to extremely fine grained epidote and chlorite. Some of these probably 
represent original phenocrysts. A few are slightly recrystallized to extremely fine grained sub- 
grain aggregates. 

In the groundmass, plagioclase forms anhedral grains averaging 0.03-0.05 mm in size. 
Chlorite form flakes averaging 0.05-0.2 mm long, and a few up to 0.4 mm long. 

Quartz is concentrated in irregular patches and lenses as equant to moderately elongate 

Calcite is concentrated in patches and seams up to 2 mrn long (mainly elongated parallel to 

Pleochroism is weak from pale to very light green. 

grains averaging 0.05-0.1 mm in size. 

foliation) of grains averaging 0.2-0.5 mm in size and locally up to 1.5 mm long. A few calcite 
lenses contain minor quartz grains u p to 0.4 mm across and chalcopyrite grains up to 0.1 mm in 
size. 

0.1 mm in size and locally up to 0.15 mm long. Alteration is slight to moderate in patches to 
hematite. 

prismatic grains up to 0.3 mm long. Coarser grains commonly are porphyroblastic and somewhat 
irregular in outline. 

Apatite forms anhedral, stubby prismatic grains averaging 0.07-0.1 mm in size and locally 
up to 0.15 mm long; they commonly have subrounded outlines. 

Chalcopyrite forms a few disseminated grains ranging from 0.05-0.3 mm in size. 

An irregular, lensy veinlet averaging 0.05-0.1 mm wide is of extremely fine grained calcite 

Magnetite forms disseminated equant to much less abundant tabular grains averaging 0.05- 

Epidote forms disseminated, mainly equant grains averaging 0.03-0.1 mm in size and a few 

stained orange by limonite. A few wider lenses up to 0.3 mm wide contain calcite grains 
averaging 0.2-0.5 mm in size. 



Sample BC94-05 163.81 m Caleite-PlagioelePe-Qua~-(Chlonte-Epidote-~rite) Vein in 
Chlorite-Altered Metamorphosed Andesite, Fragments(?) in Vein 
of Plagioclase-Epidote-(Quartz-Magnetite-Chlorite) 

The dark green host rock at one end of the section is a moderately foliated metamorphosed 
and altered andesite dominated by chlorite with disseminated patches of plagioclase, epidote and 
opaque. If it is the same rock as Sample BC94-05 156.64 m, it was altered strongly to chlorite, 
possibly in an envelope along the vein. 

The vein is dominated by calcite with moderately abundant chlorite, plagioclase, and 
patches of pyrite. 

Fragments(?) in the vein are of a metasomatized andesite(?) dominated by medium grained 
plagioclase with minor patches of quartz and chlorite and disseminated magnetite grains. Epidote 
(in part pseudomorphic) forms abundant replacement patches in plagioclase. 

altered host rock - A (17-20% of sample) 
chlorite 65-70% 
epidote 10-12 
plagioclase 10-12 
magnetite 

vein (5540% of sample) 
calcite 40-45 
PlagiOClaSe 30-35 
suartz 12-15 
chlorite 4-5 
pyrite 2- 3 
epidote 2- 3 

epidote 40-45 
PlagiOClaSe 40-45 
q- 10-12 
magnetite 2- 3 

2- 3 (altered to hematite) 

magnetite 0.5 
strongly altered metasomatized(?) host rock - B (2045%) 

chlorite 2- 3 
late veinlet 
Calcite 0.3 

In the dark green, altered host rock (A) at one end of the section, chlorite forms flakes 
averaging 0.07-0.15 mm long oriented strongly parallel to foliation (parallel to vein contact). 
Chlorite is pleochroic from pale to light green. 

mm in size and a few up to 0.3 mm long. Grains are finer than in Sample BC94-05 156.64, 
suggesting that this sample is from the margin of the andesite. 

0.1-0.2 mm in size and a few up to 0.5 mm long. Some appear to be replacements of plagioclase. 

grains averaging 0.15-0.2 mm long. 

Plagioclase forms disseminated anhedral to subhedral prismatic grains averaging 0.07-0.2 

Epidote forms disseminated, anhedral to subhedral and locally euhedral grains averaging 

Hematite (probably in large part after magnetite) forms clusters of equant to locally platy 

(continued) 
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Sample BC94-05 163.81 m (page 2) 

The main vein is dominated by coarse to very coarse grained calcite with less abundant 
grains averaging 0.3-1 mm in size. Quartz forms anhedral grains averaging 0.3-0.8 mm in size 
and a few up to 2 mm across. Plagioclase is concentrated strongly in several patches as anhedral 
grains averaging 0.5-1 mm in size. Some contain minor disseminated patches of extremely fine 
grained epidote and calcite and others contain abundant patches of extremely fine to very fine 
grained epidote. 

Pyrite forms a few grains up to 3 mm across and a lens of much finer grains extending 
irregularly away from one of the coarser grains. Coarse grains are fractured slightly to 
moderately, and the veinlet is brecciated moderately to strongly. 

ranges from nil to moderate to hematite. 

fine grained chlorite flakes. Chlorite forms scattered patches of similar flakes elsewhere in the 
vein. 

Magnetite forms a few euhedral cubic grains averaging 0.4-0.6 mm across; alteration 

Along the margin of the vein against Zone A is a zone containing abundant patches of very 

At the other end of the sample are diffuse fragments up to 2 cm in size of plagioclase grains 
averaging 0.8-2 mm in size, which are altered slightly to very strongly to pseudomorphs of epidote 
with less abundant patches of very fine to fine grained calcite and of very fine grained chlorite. 
These patches grade texturally into plagiaclase in the vein, suggesting that the metasomatism of the 
rock and formation of the vein probably are related genetically. Quartz forms a patch 2 mm across 
of medium grains. Chlorite forms interstitial patches up to 0.3 mm in size of flakes averaging 
0.15-0.2 mm in size. Magnetite forms euhedral grains averaging 0.2-0.5 mm in size; alteration is 
slight to moderate to hematite. 

A late veinlet cutting the quartz-rich part of the main vein is of extremely fine to very fine 
grained calcite. 



Sample BC94-05 270.48 m Metamorphosed, Altered Dacite Tu@ 
Quartz-Muscovite-(PIagiociase-Chlorite) Schist; 
Calcite Veinlets 

Minor plagioclase phenocrysts and very minor quartz phenocrysts (?) are set in a well 
foliated groundmass dominated by quartz and muscovite, with less abundant plagioclase and 
chlorite. Muscovite and chlorite are concentrated moderately to strongly in seams parallel to 
foliation. Plagioclase is concentrated moderately in plagioclase-rich patches; these may represent 
the least altered part of the rock. A few wide muscovite-chlorite-rich layers were loci of later 
shearing which produced a series of tight kink folds along the layer. Minor veinlets are of calcite. 

phenocrysts 
plagioclase 1% 
q- 0.2 

groundmass 
quartz 63-67 
muscovite 17-20 
plagioclase 8-10 
chlorite 4- 5 

veinlets 
calcite 0.2 

Ti-oxide 
epidote 
apatite 
calcite 

0.4% 
minor 
trace 
trace 

Plagioclase forms a few subhedral phenocrysts averaging 0.4-0.8 mm in length and a few 
up to 1.2 mm long. The largest is recrystallized strongly to extremely fine to very fine grained 
quartz-plagioclase. Some others are recrystallized slightly to finer grained quartz and plagioclase. 
Some contain patches of abundant dusty, semi-opaque inclusions. 

Quartz forms a few grains up to 0.6 mm across which may represent original phenocrysts. 

In the groundmass, quartz forms equant grains averaging 0.07-0.2 mm in size. Intergrown 
with quartz are minor disseminated flakes of muscovite and chlorite averaging 0.03-0.07 mm in 
length. Some patches in the groundmass consist of intergrowths of plagioclase and quartz with 
less abundant muscovite and chlorite. 

Plagioclase is concentrated in lenses and patches, generally elongate parallel to foliation, 
and up to 2 mm in size. It forms slightly to moderately interlocking grains averaging 0.01-0.03 
mm in size. 

mm wide parallel to foliation. A few porphyroblasts(?) up to 0.3 mm in size are of muscovite and 
chlorite intergrown along cleavage planes. Many of these are oriented at a moderate to high angle 
to foliation, and their long direction commonly is perpendicular to cleavage. Chlorite is pleochroic 
from pale to light green. 

Ti-oxide forms an elongate lens 0.5 mm long and equant, anhedral grains averaging 0.03- 
0.1 mm in size. Epidote forms euhedral grains up to 0.15 mm in size in muscovite-rich layers. 
Apatite forms elongate grains up to 0.25 mm long in muscovite-rich layers. Calcite forms grains 
and clusters of a few grains averaging 0.02-0.05 mm in size. 

Muscovite and much less abundant chlorite are concentrated in seams and lenses up to 1.5 

A few discontinuous veinlets averaging 0.03-0.07 mm wide of very fine grained calcite cut 
irregularly across the rock, mainly at a high angle to foliation. 



Sample BC94-05 331.70 m Metamorphosed Porphyritic Dacite; 
Lenses and Patches of Plagioclase-Quartz, e Calcite Veinlets 

e 

Phenocrysts of plagioclase and leu abundant quartz are set in a well foliated groundmass 
dominated by plagioclase with much less quartz and chlorite and minor opaque-Ti-oxide. Locally 
foliation is warped around plagioclase phenocrysts. The bluish color of the sample may be due to 
the finely disseminated opaque (ilmenite). Recrystallized lenses and patches are of plagioclase- 
quartz. A few veinlets are of calcite. 

phenocrysts 
plagioclase 7- 8% 
quartz 1- 2 

groundmass 
plagioclase. 60-65 

chlorite 0.7 
opaque/Ti-oxide 0.5 

coacser lenses 
quartz-plagioclase 4- 5 
tremolite?-limonite-kaolinite-epidote 0.5 
veinlets 
calcite 2- 3 

quartz 20-25 

Plagioclase forms phenocrysts averaging 0.1-0.7 mm in size and a few up to 1 mm across. 
Some contain moderately abundant dusty opaque inclusions in broad cores, but generally absent 
from thin rims. Adjacent to one is a patch 2 mm across of very tine grained, moderately to very 
strongly interlocking quartz and plagioclase grains with minor chlorite flakes. A few other patches 
have a similar interlocked texture. A few plagioclase phenocrysts are rimmed by unoriented, very 
fine grained quartz and minor plagioclase. A few lenses parallel to foliation averaging 1 mm long 
are of similar unoriented quartz-plagioclase aggregates. 

Quartz forms equant phenocrysts averaging 0.4-0.8 mm in size. Most are strained slightly 
to moderately and some are recrystallized in patches along one si& to very fine sub-grain 
aggregates. A few are elongated parallel to foliation. 

The groundmass is dominated by plagioclase grains averaging 0.02-0.05 mm in size and 
less abundant averaging 0.03-0.08 mm in size. Grains show a moderately preferred orientation 
parallel to foliation. 

Chlorite forms disseminated slender flakes averaging 0.05-0.1 mm long, and a few up to 
0.5 mm long, mainly elongated parallel to the foliation. Pleochroism is from pale yellowish green 
to lightlmedium green. 

long oriented parallel to the foliation. Opaque (pyrite?) forms a few anhedral grains from 0.1-0.3 
mm in size. Ti-oxide forms lenses and patches averaging 0.01-0.02 mm in size, in part associated 
with ilmenite(?) and possibly formed by replacement of ilmenite(?). 

Opaque (ilmenite?) forms lenses averaging 0.02-0.05 mm long and a few up to 0.12 mm 

(continued) 



Sample BC94-05 331.70 m (Page 2) 

a 
Apatite forms anhedral grains averaging 0.03-0.05 mm in size, in part elongated parallel to 

foliation. 

One patch 1 mm long oriented perpendicular to the foliation contain a few patches of 
subradiating to massive epidote averaging 0.1-0.15 mm in size. Epidote is surrounded by 
extremely fine grained opaque and cryptocrystalline kaolinite(?). Another patch contains sub- 
radiating grains up to 0.4 mm long of an unknown mineral (possibly tremolite altered to epidote, 
chlorite, and kaolinite) and abundant cryptocrystalline opaque and brown semi-opaque. A few 
smaller, poorly preserved patches up to 0.5 mm in size are of brown limonite and minor 
cryptocrystalline kaolinite. 

Veinlets averaging 0.05-0.3 mm wide of very fine grained calcite occur along planar 
fractures. 
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APPENDIX C 

WHOLE ROCK ANALYSES 



w m i N  REsxmcEs L A .  
P.O. Box 49066. The BenIal Centra 
VANCOUVER, BC 
M X  1c4 

Chemex Labs Ltd. 
A n a l y t k a l C h e m ) o f a ' W ' R 9 d m d W . p r s  
212 Brooksbank Ave., North Vanmuver 
Bnlih Cdumbis, Canada WJ 2C1 
PHONE 604-984-0221 

CERTIFICATE A9429846 

(GP ) - WESTMIN RESOURCES LlD. 
BELL CREEK ;% 6107 

~ 

I SAMPLE PREPARATION 

A9428846 

Cwnenb: ATTN: M.X)NES 

902 
YO6 

903 
908 
901 
1919 
907 
909 
901 
904 
910 

1540 

as90 

aasi 
a067 

a973 
a978 
a974 

2898 

ANALYTICAL PROCEDURES 

d DETECTION UPPEF 
UMlT u1l-r 

30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 

a0 

pv 
pv 
pv 
nu 
pv 
pv 
pv 
pv 
nu 
pv 
pv 
pv 

pv a 10000 
pv 2 10000 
nu 1 10000 
pv 1 10000 
pv 3 10000 
pv a 10000 

CUCUIATIOII 0.01 105.00 

0.01 100.00 
0.01 100.00 
0.01 100.00 
0.01 100.00 
0.01 100.00 
0.01 100.00 
0.01 100.00 ...~ 
0.01 100.00 
0.01 100.00 
0.01 100.00 
0.01 100.00 
0.01 100.00 



1) WESTMlN RESOURCES LTD. ' 
P.O. Box 48o(uI, The BonteU Cantn 
VANCOUVER, BC 
WXlC4 

Chemex Labs Ltd. 
ulahlfkd ChemllZs' GecdmWs' ~ m d * r r y e r e  
212 Bmdubank Ave., N& Vancouver 
BriW~cdunMa.c.nad. WJ2C1 BELL CREEK 
PHONE: 604-1 Z n t s :  Am: M.x)NEs 

s 05 as 

7 aas 47 
s s9 as 

a08 aas ia.98 11.01 o.oa 3.17 1.07 1.91 o.ai a.35 0.09 58.93 0.40 7.75 99.09 439 19 170 
a o i  aas 3.71 s a 4  0.03 1.98 0.15 1.16 0.11 0.19 0.08 4 0 . ~ 3  0.16 14.66 100.30 101 

a08 aa6 ia.66 0.15 0.01 3.07 1.57 4.39 o.oa 0.43 0.04 71.36 0.13 3.40 99.43 570 30 IO 

8 68 4 36 14 
3 11 3 99 15 

w a i a  
4 4 3 m  
m a 1 4  
443ais 

108 226 17.59 0.14 0.06 10.11 0.11 16.44 0.19 1.11 0.16 44.54 1.39 8.46 100.97 168 

urns aoo aas l o a  1.80 0.01 4 . u  0.39 1.07 0.06 i.66 0.10 71.9) 0.35 2.10 99.09 as1 8 117 

PageNumber e : 1  

Total Pager : 1 
C a r l i f i i  Date: 1ENOV-94 
Invoice No. : 19428846 
P.O. Number :e107 
Account : GP 

11 4 93 14 

4 OD 13 

9 4 116 as 
a 91 14 

a3 io lea 44 

9 
30 

43117 
4 3 m  E 43119 

14 9 171 34 
45 10 175 31 
ia io 156 a6 
13 ii 174 a8  
11 9 iig a8 

0.11 

o.as 
o.oa 

0.43 

0.13 

- 
o.oa 
0.01 
0.04 
0.03 
0.01 

1.79 0.60 3.81 0.13 3.78 0.05 73.13 0.17 1.13 98.43 10s 1 
1.98 0.93 a.85 0.08 3.00 0.05 74.41 0.19 a.45 99.40 a84 I 
a.ai 1.45 a . t a  0.08 0.31 0.03 it.57 0.16 a.sa i00.49 445 I 
1.15 3.u a.19 0.11 0.50 0.03 75.11 0.18 a.7a 98.95 169 4 
a.io 1.13 0.41 < 0.01 0.13 0.01 80.99 0.13 1.36 90.14 1010 3 

f--zY-- CERTIFICATION 



16 WESTMIN RESOURCES LTD. 

P.O. Box 49066. The Bentall Cantn 
VANCOUVER. BC 
wx 1c4 

Chemex Labs Ltd. 
m w  Chsm+9vs' ~ * t l @ d ~ ~  
212 Bmchbqk Avo.. Nollh Vancouver 
BriW Cdmbu, uvlada V7J 2Cl 
PHONE 604-984421 Comments: A m .  M. JONES 

CERTIFICATE A9430835 

(QP ) - WESTMIN RESOURCES LTD. 

BELL CREEK ;!8? 6107 

8ql . s  d t t d  to OIT 1.b h V k D 0 - p  U2. 
This I-t I. print& m 5-pc-94 .  

I SAMPLE PREPARATION 

A9430635 

~ 

xm con 
- 

902 
¶a4 

2690 
903 

905 

907 
SO¶ 
901 
904 
910 

2540 
2891 
2067 

2Y73 

2914 

9oa 

i a a y  

aasa 
z s i a  

ANALYTICAL PROCEDURES 

DESCRIPTION METHOD 
DETECTION UPPEF 

LMK LUK 

R. 
R. 
m 
R. 
m 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
CLLCUIATIoII 
m 

0 .01  

0.01 
0.01 
0.01 
0.01 
0.01 
0 .01  
0.01 
0.01 
0.01 

2 
a 
2 
a 
3 
a 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
105.00 
10000 
10000 
10000 
10000 
10000 
10000 



9 WESTMIN RESOURCES LTD. 

P.O. Box 4wBB, The Bentall Centre 

wx 1- Chemex Labs Ltd. VANCOUVER. BC ~ C ~ ' G W d E d S b ' ~ ~  
212 Bmdubank Awe.. Norh Vancouwr 
BtiCah Cdunbii, Canada WJ X 1  proi.cz: BELLCREEK 
PHONE 604-9840221 Conmentr: A m :  M. JONES 

Pa Number :1 
T o g  P- :2 
Cerfiticate Date: 05-DEC-94 
Invoice No. : 19490835 
P.O. Number :6107 
Aaocmt : GP 

CERTIFICATE OF ANALYSIS A9430835 

% Po. m P P  m Po. m 

- 
0.81 

o m  
0.98 

0.69 
0.19 

0.70 
0.61 
0.18 
0.43 

- 

0.11 

1.16 100.35 
1.66 100.21 
2,84 99.03 

1.51 99.50 

3.01 99.60 
5.10 99.94 
1.84 99.95 
3.98 99.44 

a.39 99.11 

a.66 99.51 

aa 357 
24 81 

- 
3 
3 

5 
0 

5 
5 

10 
1 

< a  

- 

i a  

60 36 
46 18 
45 11 
in a5 
63 ai 

CERTIFICATION 



(Ib WESTMlN RESOURCES LTD. 

P.O. Box 49088, The BonW Centra 
VANCOUVER. BC wx lc4 

Z b :  ATTN: M. JONES 

Chemex Labs Ltd. 
~ k 4 c h . m e h . c 4 d m r * ~ A m Y m  
212 Brwlubank Avo.. Vanwuw 
Entiah Cdunbip, Canad% WJ 2Cl BELL CREEK 
PHONE: 804QLHoe21 

P;O:Number :el07 
Aaount : GP 

6 63 51 
9 310 74 

_.... . .. 
11.11 0.47 0.01 1.10 1.36 1.65 0.04 3.75 0.0 

6.54 0.73 0.01 4.05 1 

-. -- - - . - - 
I1 75.91 0.ii 1.55 97.76 

.is 1.57 0.11 i . a g  0.11 81.55 o.a9 1.31 98.84 - 
0.28 
0.35 
0.52 
1.37 
0.95 

1.23 99.18 
1.91 98.95 
3.11 97.65 
Cis 98.53 
6.07 99.67 

1690 47 57 

473 30 153 

374 16 7 

69s a3 67 

i a 3  a ( a  

- 
10 

7 
5 
9 
6 

8 
b 
4 
9 
4 

- 
-1 a35 

- 
111 
111 

59 
79 
79 

-1 a4 

9 5 191 a3 
a08 aa6 ia .51 0.06 0.01 3.48 2.44 3.51 0.03 0.36 0.04 71.99 o . a i  3.11 g a m  549 36 IO 11 17s 31 

an8 aa6 11.76 0.04 o.oi  1.63 a.37 1.91 0.06 0.51 0.03 75.86 0.18 1.61 98.97 446 31 19 10 171 30 

60533 aoe aa6 13.07 0.06 0.01 5.46 a.94 1.64 0.01 0.40 0.03 70.11 0.31 3.94 91.99 680 41 

60535 ana aa6 11.19 0.05 < 0.01 3.11 1.95 4.79 0.06 0.37 0.03 73.45 0.18 3.18 99.46 407 a3 

60537 a06 aa6 1s.si 0.06 0.01 3.5s a.95 4.43 0.1% 0.63 0.06 67.01 0.38 3.77 9a.55 446 30 14 

6 9 175 35 

6 150 39 

60534 

60536 

60539 
60540 
60541 

71.91 o.a4 3.19 99.73 a59 
71.97 0.16 a.70 98.71 301 
63.71 0.51 1.94 ~ 8 . 6 7  143 
60.96 0.51 1.u m.51 iao 
65.11 o m  a.53 100.u 370 

- 
a7 
41  

6 
3 

11 

3 
5 

19 
17 

- 

a i  

7 

11 
111 

85 
a10 

107 
85 .. 

111 .~~ 
110 
67 

- 
7 
8 
6 
3 
4 

6 
4 
5 
3 
4 

- 

- 
103 
198 

56 
60 
73 

57 
61 

55 
76 

- 
sa 

y 34 

6 61 17 
3 54 19 

a08 116 13.70 1.11 0.01 7.66 1.11 3.59 0.11 3.51 0.08 61.93 0.11 1.13 99.60 541 a4 i a a  
a08 aa6 17.01 5.10 0.01 7.31 1.71 3.5% 0.14 1.54 0.15 59.56 0.65 1.19 99.98 1180 a5 114 

60550 aos aa6 14.04 3.71 0.01 5.39 0.90 a . u  0.11 4.19 0.08 66.41 0.10 1.06 99.90 500 16 141 

60540 
60549 

5 60 a3 

A 

CERTIFICATION 



' .  
w s w N  RESOURCES LT[;. 

P.O. Box 4BaM, The Benlsl Centre 
VANCOUVER. BC wx l c 4  

Chemex Labs Ltd. 
A r & f l C a l c 4 m J s t a - ~ - ~ ~ ~  
212 Bmokabank Avo., Nulh Vancouwr 
&itiahCdumbie.Canda WJ2C1 
PHONE: 604g84-0221 

CERTIFICATE A9431 167 

(GP ) - WESTMIN RESOURCES LTD. 

P 'ect BELLCREEK P 2 . t :  6107 

i; 
SAMPLE PREPARATION 

D E s c R m  

A9431167 

Comnenls: ATM: M. JONES 

901 

asso 
soc 
903 
901 
905 

1919 
907 
909 
so1 
904 
910 

as40 
aaa i  
a067 
aaaI 
a973 
a971 
a974 

ANALYTICAL PROCEDURES 

I 

METHOD 

pv 
pv 
xu 

IRI 
pv 
pv 
pv 
pv 
n T I W  
pv 
W 
pv 
pv 
pv 
pv 

0.01 
0.01 
0.01 
0 .01  
0 .01  
0 .01  
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

a 
a 
a 
a 

a 
3 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
105.00 
10000 
10000 
10000 
10000 
10000 
10000 



58173 
58174 
51175 
58116 
58171 

58879 
58110 
51881 
51812 

51114 
51115 
58816 
51111 

PREP 
MDI 

108 a i 6  
108 a x  
io8 aa6 
IO) aa6 
101 aa6 

108 aa6 
108 aa6 
108 aa6 
108 aa6 
108 aac 

58119 
58190 
51891 

51894 
51195 
51896 
58197 

51198 
51899 
58900 
58901 

Al203 t Qo e 2 0 3  VdO3 'I P O  t t Iho 'I U O  t Pa05 'I Si02 X Ti02 % 
m m m m m m m m m m m  

i 7 . a  4.90 0.01 9.15 0.69 4.16 0.16 a.87 0.15 54.17 0.74 
11.10 16.8) 0.01 6.51 0.17 3 . m  0.39 1.48 0.10 43.46 0.48 
10.11 1.05 0.01 4.00 0.91 1.11 0.04 0.65 0.03 73.88 0.10 
15.90 0.98 o.oa 8.08 0.09 io.oa 0.11 a 4 4  0.07 55.34 1.01 
i 7 . u  0.36 0 . 0 )  8.99 0.07 ia.07 0.14 a.49 o.ia 50.41 * . a i  

9.88 0.a7 0.01 a.50 1.19 3.9a 0.01 o . a i  0.03 n . i a  0.18 
13.93 0.36 o m  5.53 a.01 7.63 0.06 0.15 0.01 64.76 0.45 

5.15 0.10 0.03 1.81 1.36 1.19 e 0.01 0.06 0.01 86.14 0.10 
14.14 3.45 0.01 11.11 0.16 s.67 0.15 3.10 0.a7 51.71 1.30 
1i.a) 0.15 0.03 7.04 a.89 6.71 0.03 o.3a 0.11 59.05 0.78 

@ WESTMlN RESOURCES LTD. 

P.O. Box 4w88, The Bental Cmtm 
VANCOUVER. BC 
wx 1c4 

Chemex Labs Ltd. 
M a l y t * a l a * m e a ' c * ~ ~  
212 Bmoksbenk Avo.. N a h  Vaccouvw 
British Cdumbia. Canada WJ 2C1 BELL CREEK 
PHONE: gO(484Ui21 e n k  ATWM.X)NES 

Cerwiute Date: OO-DEC-94 
Invoice No. : 19491167 
P.O. Number :6107 
Acmunt : GP 

CERTIFICATE OF ANALYSIS A9431 167 - P 

I 
UII'ITOTAL 8. nb & t& zr Y 
m * P P  DD. P P  W. D P  DD. 

4.01 98.81 443 16 106 3 11 10 

3.61 99.77 543 ii as 7 171 33 

5.89 99.01 96 4 i a  4 78 15 

a.91 1oo.00 397 a3 1 
4.90 99.87 919 a3 9 7 190 41 
1.68 97.83 695 18 6 5 1 4  14 

4.87 ioo.3a 974 a7 a0 4 195 78  

1a.w 91.87 394 17 89 c sa a i  
5.58 99.65 i a o  4 a4 4 49 i a  

5 114 31 

5.31 w.as 111 3 46 7 7s aa 

108 aa6 11.45 0.31 0.01 a . ia  1.14 3.)) 0.01 1.10 0.03 76.57 o.ao a.53 99.46 191 18 17 6 146 36 

108 226 12.13 0.11 0.01 2.16 1.81 3.47 0.02 1.41 0.04 74.71 0.19 2.64 99.30 199 30 33 10 117 17 
101 aa6 11.91 0.11 0.01 a.83 1.70 ).so 0.01 1.49 0.03 74.43 0.18 a m  a91 19 a6 n 161 ao 



APPENDIX D 

GEOCHEMICAL RESULTS, CORE SAMPLES 



9 WESTMIN RESOURCES LTD. 

P.O. Box 46~86. The Emtall Centra 
VANCOUVER, BC 
WXlC4 

Chemex Labs Ltd. 
MalyllcalChemkls-O.aMII*R.%Wmdilsa+)sa 
212 Bmcbbmk Ave.. Nolm Vancouver 
British Cdurnbia. canade V7J 2Cl 
PHONE: 804-984-0221 Cornmenla: ATTN: M.X)NES 

CERTIFICATE A9429845 

(GP ) - WESTMIN RESOURCES LTD 
BELL CREEK 
6107 

a05 

a15 
as4 

- 

SAMPLE PREPARATION 

A9429845 

983 
s11 
513 
565 
515 
561 
516 

563 
569 
511 
566 
514 
510 
56# 
554 
513 
sc4 
559 
560 

519 

556 
55I 

ssa 

m a  
sia 

ANALYTICAL PROCEDURES 

1-- 
DESCAIPTIm4 MEMOO 

41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41  
41 
47 
41 
41 
41 
41 
41 
41 
41 
41 
41 

AU ppb: run 30 s . . l p l m  
As -: 14 mlmunt, rock L for. 
&l 5, 1 4  m l m n a t ,  rock cere 
M -8 a4 -1-t, rock L corm 
EU -8 a4 -1-t, rock i cor. 
ni -8 a4 ml-t ,  rock i cor. 
CL t r  24 01-t, rock L form 
cd -8 a4 mlmunt, rock L cor. 
co -I a4 m l m n n t ,  rock k corm 

c11 -8 24 ml-nt, rock k corm 
rm 21 a4 -1-t, rock L corm 
K ti a4 o l u m n t ,  rock k form 
rg ti a4 ml.rat, rock k cor. 
n -8 a4 -1-t. rock k corm 
m -* ar m l a m n t . ,  rock L arm 
L t t  a4 m1-t ,  rock L form 
m i  -8 34 -1-t, rock & cor. 
P p p r  ab m l m t ,  rock L corm 
pb 24 -1-t, rock L corm 
.I -I a4 -hunt,  rock L ooro 
T i  tt 24 m l n m t ,  rock L corm 
V p p s  24 m l a m n t ,  rock k -or. 
u pp: a4 m 1 m n . t .  rock k corm 
~n -I ad m l u n t ,  rock L cor. 

cs -: a4 mi- t ,  rock c COX. 

r A - m  
A u  
XCP-AU 
ICP-AU 
ICP-An 
ICP-AU 
ICP-AU 
XCP-AU 
IC,-AU 
ICP-AU 
ICP-AU 
ICP-Am 
ICP-Au 
ICP-Au 
ICP-AU 
IC,-AU 
ICP-Au 
ICP-AU 
IC,-AU 
A N  
ICP-Am 
ICP-ax# 
ICP-Au 
ICP-An 
ICP-AU 

5 10000 
0 . 1  aoo 

0.01 as .o 
10 10000 

0 . 5  1000 
a 10000 

0 . 0 1  15.0 
0 . 5  500 

1 10000 
1 10000 
1 10000 

0.01  10.00 
0 .01  15.00 

0 .01  ar.0 

5 10000 
1 10000 

0 . 0 1  10.00 
1 10000 

10 10000 
a 10000 
1 10000 

0.01 10.00 
1 10000 

10 10000 
a 10000 



.. 8 wsnm RESOURCES LTD: 

P.O. Box 49066, The Bentall Centre 
VANCOUVER, BC 
W X l U  

Chemex Labs Ltd. 
mdyikaJChermPls'O*RegMeredAmyeta 
212 Bmdcsbenk Ave., No~lh Vancouvsr 
British Cdwnbia. Canada WJ 2C1 
PHONE: 6M-W.40221 Comnants: ATM:  MURRAY JONES 

CERTIFICATE A9430075 

(GP ) - WESTMIN RESOURCES LTD. 
6107 2% 

SAMPLE PREPARATION 

A9430075 

981 
571 
571 
561 
578 
561 
574 
561 
S6I 
564 
57'1 
564 
S I 4  
570 
568 
554 
5s3 
564 
551 
560 

57s 
572 
556 
558 

5sa 

ANALYTICAL PROCEDURES 

DESCRIPTION M E T W  

n-ms 
A u  
ICP-An 
ICP-An 
ICP-An 
ICP-An 
XCP-Am 
ICP-An 
ICP-AW 
ICP-An 
I C P - w  
ICP-Am 
ICP-Au 
ICP-An 
ICP-An 
ICP-AU 
ICP-An 
ICP-An 
ICP-An 
A M  
XCP-An 
1 c p - m  
ICP-Ax# 
ICP-AXa 
ICP-Am 

5 10000 

10 10000 
0 . 5  1000 

a 10000 
0.01 25.0 
0.5 500 
1 10000 
1 10000 
1 10000 

0.01 25.0 
0.01 10.00 
0.01 15.00 

5 10000 
1 10000 

0.01 10. DO 
1 10000 

10  10000 
2 10000 
1 10000 

0.01 10.00 
1 10000 

10 10000 
a 10000 

0.a aoo 
0.01 a5.0 



Chemex Labs Ltd. 
rnat#IM chem$tr,--s- FledJlefed*aryen 
212 Brooksbenk Avo., Nath VanowVel 
British Cdumbia. C u d s  WJ 2C1 
PHONE: 604-4221 

e 
To: WESTMIN RESOURCES LTD. 

P.O. Box 18086, Tho hbll C0ntt'O 
VANCOUVER. BC 
wx tu 

Ccmnmte: ATIN: MURRAY JONES 

CERTIFICATE A9430503 

(GP ) ~ WESTMIN RESOURCES LTD 

- 
aos 
a94 
a85 

SAMPLE PREPARATION 

WE! 
~ 

40 
40 
40 

A9430503 

303 
S t 8  
571 
565 
575 
S I 1  
576 

I63 
569 
577 
566 
584 
570 
5K8 
554 
583 
5K4 
659 
SKO 

579 

556 
558 

s6a 

saa 
s n  

- 

- 
WBE 
MPLf 
__ 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

- 

ANALYTICAL PROCEDURES 
__ ______ -- --- 

DESCRIPTION METHOD 

m &r hH 30 g s.pl. 
rg -s a4 -1-t, roDk c cor- u 5.1 a4 a I . m t ,  rock k oar- 
la -* a4 -lament, rock L cor- 
). m~ a4 d-t, rook k cor- 
li m s  24 al-t, rook k cora 
a ZI a4 a l w o t ,  rock k cor- 

m s  a4 . l a a n t ,  rock k COT- 
:c mr a4 -1-t, rock k cor- 
h m: a4 - 1 . n l t .  rook k cor- 
% m: a4 d-t, rook cor- 
10 tr a4 al-t, rock e mor. 
: + I  a4 - 1 a n t .  rook c cor- 

b o p s  a4 olnmnt, rock L COI. 
10 -t a4 -1-t, rock k cor- 

I1 p p ~  14 -1-t, rock k cor- 
1 -* a4 o1amnt. rook c cor- 
'b a4 d-t, rock c cor- 
B mi a4 al-t, rock k cor- 
!i 2 8  1 4  a l m t ,  rook k cor- 
' o p t  24 .18mont. rook k core 
1 o p t  a4 olumnt. rock k oore 
P pp, a4 -1-t. rock & cor- 

t t  a4 -1-t. m k  k 001- 

h Xt 24 al-t, rock k 001- 

n-- 
Lu 
ICP-AB8 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-ABS 
ICP-ABS 
Lu 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 
ICP-AU 

DETECTlON UPPER I 
LMK UMrr 

0.5 1000 
a 10000 

0 . 5  500 
0 .01  15.0 
.. ... 
1 10000 
1 10000 
1 10000 

0.01 10.00 
0.01 15.00 

5 10000 

0.01 75.0 

1 10000 
0 .01  10.00 

1 10000 -.... 
16 10000 
a 10000 
1 10000 

0 .01  10.00 
1 10000 

10 10000 
a 10000 



9 WESTMlN RESOURCES LTD. 

P.O. Box 4 x 6 6 ,  The Bentall Contra 
VANCOUVER, BC 
wx 1c4 

Chemex Labs Ltd. 
Ana~llcal Cmmipls * Geochmbb * Re@dend Assayers 
212 ~rwksbn+ Ave., North Vancouver 
British Cdumk. Canada WJ 2Cl 
PHONE 604-884-0221 

a05 
a94 

CERTIFICATE A9430834 

(GP ). WESTMlN RESOURCES LTD. 
P+t BELL CREEK 
P.0.Y: 6107 

8-10. nrbritt.6 to OIY 1.b in v-commr, r. 
mi. r-rt IR. p r i n t e d  om 24-m-94. 

63 
63 crumb d -lit 16-10 po\nd.) 

0.Ocb.m rim= to - 150 r.h 

SAMPLE PREPARATION I-r 

a15 63 ICP - w dig..tion chars8 

A9430834 

Comnenls: ATTN: M. JONES 

MMEX 
CODE 

983 
571 
573 
565 
576 
5 6 1  
576 

563 
569 
577 
566 
514 
570 
56) 
554 

564 
559 
560 

57s 

556 
551 

s a  

sa3 

sea 
571 

ANALYTICAL PROCEDURES 

DESCRIPTION M E W  
OETECTIW UPPER 

UMIT LIMIT 

63 
63 
63 
63 
63 
63 
63 
63 
63 
K3 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 

n-.u 
A u  
T C P - A u  
ICP-Au 
I C P - w  
1CP-m. 
1 C P - A U  
I C P - w  
ICP-AU 
1CP-AU 
1CP-AU 
I C P - w  
ICP-Au 
ICP-AU 
ICP-Au 
ICP-w 
1CP-w 
ICP-AU 
ICP-AU 
A M  
ICP-Iw 
I C P - W  
ICP-ABS 
zCP-AU 
ICP-AU 

5 10000 
0 . 2  aoo 

0.01 a5.0 
10 10000 

0.5 1000 
a 10000 ~~~~~ 

0.01 a5.0 
0.5  500 

1 10000 
1 10000 
1 10000 

0 . 0 1  2 5 . 0  
0 . 0 1  10.00 
0 . 0 1  15 .00  

5 10000 
1 10000 

0 . 0 1  10.00 
1 10000 

10 10000 
a 10000 
1 10000 

0 .01  10.00 
1 10000 

10 10000 
a 10000 



0 WESTMIN RESOURCES LTD. 

P.O. Box 49086 The Bentall Centre 
VANCOUVER, bC 
WXlC4 

Chemex Labs Ltd. 
AnatylJc3lCneMs'Oeochm)h'R~alsredAsayera 
212 Brookrbank Ave., N W  Vanmuver 

PHONE: 604-g84GZl 
Bnhsh Columbia. CMada WJ 2Cl 

Comments ATTN: M. JONES 

1 CERTIFICATE A9432432 I 
~ 

(OP ). WESTMIN RESOURCES LTD. 
BELL CREEK 

;.%t 6107 

SA4 - 
IUMW 
AMPLE 

76 
76 

'LE PREPARATION I 

I DESCRPTlu4 

A9432492 

- 
57e 
573 
665 
57s 
561 
576 

563 
56s 
577 
566 
584 
570 
568 
554 
583 
564 
55) 
660 

579 
572 
556 
558 

sca 

saa 

a043 

lwm 
;ALpLE - 

76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 
76 

ANALYTICAL PROCEDURES 

METHOD 
ETECTlu4 UPW urrr u r n  

Ua 
ICP-Is. 
IcP-An 
ICP-Lu 
ICP-Is. 
ICP-ra. 
ICP-ra. 
xcp-mm 
XCP-ra. 
ICP-Lu 
ICP-AS# 
ICP-ra. 
ICP-ra. 
ICP-Lu 
ICP-IU 
IcP-Lu 
ICP-Is. 
ICP-Is. 
Ua 
ICP-AE. 
ICP'AU 
ICP-Lu 
ICP-Is. 
ICP-Is. 
ICP'ra. 

0 . a  aoo 
0 . 0 1  a5.0 

0 .01  a5.0 

10 10000 
0.5 1000 

a 10000 

0 . 5  500 
1 10000 
1 10000 
1 10000 

0.01 10.00 
0 . 0 1  15 .00  

5 10000 
1 10000 

0 .01  10.00 
1 10000 

10 10000 
a 10000 
1 10000 

0 .01  10.00 
1 10000 

10 10000 
a 10000 
1 10000 

0.01 15.0 



I41533 
,42534 

142536 
I41531 

14as3s 

I41540 
,41541 
I41542 

P w  : BELL CREEK 
Comrnenls: ATTN: M.X)NES 

212 Brookobank Ave.. North Vancouver 
Bnlish Cdumbia. Canada WJ 2C1 
PHONE: 604-sS4-0221 

10  
5.96 :-: 1 < 0":: I 6.45 

I I I I 

I CERTIFICATE OF ANALYSIS A9429845 

* 0.5 
0.5 -1 0.11 

- 
< 0.5 

4.0 
1 . 0  

< 0.5 
< 0.5 

0.03  

i a i o  
1150 0.5 0.04 0.5 * 0.5 0.04 

0.5 

0.5 0.05 0.5 
< 0.5 < 1 0.03  8 0.5 

190 0.5 < a 0.04 < 0.5 

0.5 a 0.23 < 0.5 
< 0.5 < a  0.39 0.5 

1860 0.5 < a  1.46 S 0.5 

I I 

1110 0.5 < a  0.01 < 0.5 
1340 * 0.5 4 2 0.05 0.5 
1320 0.5 a 0.06 0.5 

- 
:o pp 
I ICP I 

6 
6 
6 
6 
6 - a i  
1 

1 3  
6 

26 

31 
3 
3 

- 

a 
a - 
1 
1 

3 
a 
2 
3 
3 
a 
9 

11 
3 
3 
6 
4 

a 

- 

__ 

4 
5 
6 
3 
4 

3 
5 
4 
3 
6 

__ 

- 

- 
:r ppm 
IICPI 

43 
16  
13 
56 
90 

4 5  
134 
159 
129 
115 

151 
136 
205 

118 

151 
45 

154 
55 

131 

- 

14a 

- 

- 
aoo 
ioa  
14a 
321 

65 

18 

8 1  
173 

80 

131 
204 
159 
1 5  

117 

96 
152 
105 

116 

- 
9a 

- 

- 

1 4 1  

__ 

9 
11 
19  
11 
11 

__ 
iao 

4 
13  
1 

20 

10 
59 

178 
7 1  
33 

- 

__ 
a i  
as 
a i  
11 

106 

619 
315 
100 
109 
158 - 
3a5 

Sa 

131 
61 1 

31  

'0 x 
~ ICP I 

a.09 

a.a6 
a.ao 

a.85 

2.01 
2.47 

- 
6.56 

5.49 
2.19 
5.92 

8.00 
1.68 
1.57 
1.44 
0.97 

0.91 
1.01 
1.01 
1.19 
1.95 

- 

- 

- 
3.03 

i.sa 
1.59 

1.29 
3.39 

4.35 
- 

1.43 
a.sa 
a.30 

3 . n  

1.86  

3.16 
3.31 
2.09 

- 

3.0a 

a . i a  
a.za 

- 
5.18 

1 . 3 4  
1.01 

i %  
I ICP I 

0.19 
1.39 

0.86 
0.95 

0.68 
1.55 
0.34 
1.93 
1.40 

1.99 

1.89 

1.81 

1.64 
2.13 

i.aa 

- 

- 
2.18 

a .a i  
- 

a.06 
a.ca 
2.69 

a . 2 ~  
1.59 
2.39 
0.94 
0.73 

0.6a 

a.ac 
1.01 

1.93 

1.19 
- 

a.13 
1.09 
1.12 
1.41 
1.39 

1.14 
- 

a.as 
a.oa 
1.58 
1.89 

0.66 
0.76 
0.95 
1.01 
1.05 

3.08  
1.61 
5.80 
2.13 
4.10 

- 

- 
1.4a 
1.16 
1.31 
1.15 
0.21 - 
0 . 1 3  
0.31 
0.10 
0.27 
0 . 3 0  

0.10 
0.51 
0.29 

1.04 
0.77 

1.64 
a.14 
1.34 
1.41 
0.91 

1.14 
1.53 

- 
a.ai 
a.93 

a . i i  
a.61 
a.a4 
a.04 

1.04 

1.13 
- 

__ 

L 



SUIDLa 

941501 
941501 
941503 
941504 
941505 

941506 
941509 
941510 
941511 
941511 

941513 
941514 
941515 
941516 
941517 

941518 
94151S 
941510 
941511 
841511 

941523 
941514 
941515 
941516 
941517 

941518 
941519 
Ma530 
941531 
941531 

941533 
941534 
841535 
941536 
941537 

941538 
~ i a 5 3 9  
941540 
941541 
bras41 

d w E s m i N  m m R c E s  A. 
P.O. Box 49066, The Bentall Centre 

v7x 1c4 
Chemex Labs Ltd. VANCOUVER. BC 

212 Brooksbank Ave., Nom VaneDuvor 
Br im Columbia. Canada WJ 2C1 
PHONE 604-884-0221 

a05 194 
105 194 
105 194 
105 194 1375 1.84 
105 194 1.81 

105 194 1140 1.17 
105 194 115 0.64 
105 194 895 1.11 
aos 194 145 23 0.47 

65 

o.ar 
70 0.11 

145 
715 

610 
140 
145 

- 
0.11 
0.35 
0.16 
0 . 3 3  
0.34 

0.30 
510 0.19 
875 0.77 
185 0.38 

105 a94 
a05 194 
105 194 
105 194 T 105 194 

0.60 
190 
345 

I I I I 

1 
1 

11 
1 
1 

8 
3 

60 
< I  

56 

5 
< I  

3 
3 
a 
a 

< I  
1 
1 
a 

3 
1 

< I  
3 
4 

7 
1 
3 
2 
4 

1 
5 
7 
1 
8 

3 
1 
5 
4 
3 

- 

- 

- 

- 

- 

- 

- 

' P P  
ICPI - 

410 
380 
140 
410 
410 

300 
80 

460 
11 0 
490 

a40 
140 
130 
110 
70 

110 
110 

90 
100 
100 

90 
160 
150 
130 
500 

550 
110 
110 
130 
100 

130 
130 
160 
130 

90 

110 
110 
I Y O  
100 
130 

- 

- 

L_ 

- 

- 

- 

- 

propa: BELLCREEK 
Conunentr: ATTN: M.JONES 

IICPI IICPI 

< 1  0.11 

< 1  0.08  
< a  0.07 
< a  0.13 
< a  11 0.07 
< 1  0.09 

0.06 
0.06 

0.05 
10 1 4  0.06 

15 0.07 

0.16 

113 0.19 
13 0.06 
14 0.06 

0.06 
< a  11 0.04 

4 16 0.06 
1 11 0.06 
6 11 0.06 

30 63 0.09 
48 50 0.05 

0.06 
0.05 

)F ANALYSIS A9429845 
=_ 

' w .  
ICPI - 

45 
4 1  
74 
50 
5 1  

314 
15 

164 
35 

139 

101 
9 
7 
8 
4 

- 

- 

4 
6 
4 
6 
8 

7 
10 
9 

18 
67 

95 
11 
9 

10 
8 

8 
11 
15 
11 
19 

11 
15 
11 
10 
11 

- 

- 

- 

- 

- 
I VP 
ICPI - 

< 10 
< 10 
< 10 
< 10 
< 10 

10 
< 10 
< 10 
< 10 
c 10 

< 10 
< 10 
e 10 
< 10 
< 10 - 
< 10 
< 10 
< IO 
< 10 
< 10 

< 10 
< 10 
< 10 
< 10 
.a 10 

< 10 
< 10 
< 10 
< 10 
< 10 

< 10 
< 10 
< 10 
< 10 
< 10 

- 

- 

- 

< IO 
10 
10 

< 10 
10 

66 
64 
8 1  
6 1  
6 1  

94 
18 
9 1  
30 
46 

18 
511 
936 
498 

38 

30 
38 
40 
4 1  

101 

38 
106 
96 
68 

131 

154 
4 1 1  

1575 



WESTMIN RESOURCES LTD. 

P.O. Box 48066. The b n h l  Centre 

wx l c 4  
Chemex Labs Ltd. VANCOUVER, BC Anmlcal Chemk3IS * QwchwnWs~ R W &  Asswan 

212 Brooksbank Ave., North Vanmuver 
Bri6sh cdunbis. csnade WJ 2Cl Proi.cc : BELL CREEK 
PHONE: 604-g84-Opl Canmenls: A N :  M.X)NES 

u t  
'Ice1 

5.39 
7.00 
0.15 
7.66 
7.97 

7.66 
7.ao 

Page Nu I@ :2-A 
Total P q w  :2 
Cerlificale Dale: 07-NOV-94 
Invoice No. : 19429845 
P.O. Number :6107 
Account : GP 

8.00. 
IIcW 

600 
3940 
6510 
400 
590 

420 
300 

- 
a0 
a0 
a0 

ao 
10 

10 
20 

- 

ap 
DE 

194 
194 
194 
194 
194 

194 
194 

- 

- 

g 0 0 .  
a9 - 

< 0.1 
1.6 
0.4 
o.a 
0.1 

< 0.1 
0.1 

< 0.5 
.i 0.5 

0.5 

< 0.5 
8 0.5 

I CERTIFICATE OF ANALYSIS 
L 

li 00. 
ICPI 

o.ia 
0.14 
0.57 
1.35  
2.19 
- 

1.53 
a.56 

s 0.5 
< 0.5 
8 0.5 
< 0.5 
s 0.5 

< 0.5 
s 0.5 

__ 

4 
4 
5 
11 
6 

10 
8 

- 

'I Pp. 
ICP) 

la4 
7i 
119 

69 
91 

14 
91 

- 

- 

b D p  
ICPI 

0 
940 
10 
17 
11 

16 
I1 

- 

34298 - 
le % 
IICPJ - 

4.45 
4.61 

3.04 
1.11 

a.09 

a m  
__ 

3.09 

j 
=_i 

K t  
IICPJ - 

1.10 

1.51 
0.70 
1.44 

a .03  

- 
i .aa  
0.94 

- 
k lx  
Ice) - 
0.89 
0.00 
a.27 
1.66 
1.15 

0.96 
0.96 

- 



9 WESTMIN RESOURCES LTD. 

P.O. Box 49088. The Bentall Centre 
VANCOUVER. BC 
WX 1c4 

Chemex Labs Ltd. 
Invoice No. : IS429845 
P.O. Number :6107 
Account :GP 

P m j d  : BELL CREEK 
Comnens. ATTN M JONES 

British Columbia. Canada WJ 2C1 
PHONE: 604-984-0221 

3F ANALYSIS A9429845 ICATI 

!i t 
ICP) 

- 
- 

0.05 
0.06 
0.06 

0.21  

0.J9 
0.J4 

o.a8 

__ 

- 
8n 9m 
ICPI - 

11 
104 
49i 

74 
7 #  

78 
64 

__ 

- 
PREP 
CODE 

- 

ICP) 
9m 

IICP) 
99. 

ICPI - 
110 

80 
110 
410 
550 

490 
390 

- 

SAMPLE - 
194 
I91 
I94 
I94 
I94 

194 
194 

- 

- 

- 
ai 
ai 

ai 
ai 

ai 
ai 

JI 

- 

- 

131 
DI 

310 
610 
545 

620 
605 

- 

11 

4 
2 
1 

a! 
0.35 
0.5D 
0.78 

1.60 

1.80 
1.16 

a . m  
- 

a 
< 1  

6 
4 
3 

6 
4 

- 

CERTIFICATION +cA,.**cRQ, 



BUIPLE 

e a  

a 
a 

< a 
a 
a 

a N S m i N  R E s u R c E s  Lm.: 
P.O. Box 49068, The BenlaU Contra 

wx lc4 
Chemex Labs Ltd. VANCOUVER, BC 

0.18 < 0 . 5  14 

0.14 < 0.5 11 
3.16 1.5 3a 
0.0 11.0 aa 
0.18 < 0.5 i a  
0.09 e 0.5 10 

212BrookPbank Ava , N& Vancower 
Bnbsh Cdmb. cM.ds WJ 2Cl 
PHONE 604-964-0221 

PFSP 
CODE 

e 5 e 0.2 i .oa  a40 
< 5 0.1 6.61 470 
< 5 < 0.2 8.81 640 

5 < o.a 7.76 510 
5 < 0.1 8.11 710 

5 0.a 6.87 
< 5 o.a 6.84 

< 5 < 0.1 1.41 
S 0.1 6.94 

< S < 0.2 6.62 600 

e 5  0.4 7.36 680 
s 5  0.4 6.71 530 

5.94 

< 5  

a r m  
ICP) - 

0.5 
< 0.5 
< 0.5 

< 0.5 

< 0.5 
4 0.5 
< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.5 
.a 0.5 

< 0.5 
* 0.5 
< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.6 
< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.s 
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 0.5 

0.5 

- 

- 

- 

- 

- 

- 

< 0.5 
0.5 

< 0.5 
< 0.5 

0.6 

P W :  6107 
Comnenb: A m .  MURRAY JONES 

Invoice No. : 19430075 
P.O. Number : 
Account : GP 

CERTIFICATE OF ANALYSIS 

i p p  Ca% Cdpp. C o p p  
ICPI IIICP) I IICPI I IICP) 

< a  3.94 0.s 
< a  1.16 < 0.5 
< a 0.68 0.5 a4 
e a 0.1) 11 0.5 

< 0.5 
o.aa 

< a 0.61 < 0.5 
< I 0 . 3 )  0.5 
< a 0.08 < 0.5 
c a 0.10 0.5 
1 0.14 0.5 6 

0.10 37.0 
< a 1 0.10 I 1.5 I 6 

1 , 
< a 0.09 6 

0 . 3 1  1.0 4 
< 0.5 

I I I 

r PP 
ICPI - 

51 
61 
54 
48 
61 

1a8 
53 
56 

100 
14 

56 
110 
181 

81 
131 

88 

59 
80 
94 

105 
66 

170 
51 
36 

~ 

- 

- 
a9 

- 

- 
4a 
a4 
69 

134 
118 

106 
113 
109 

11 

1 4  
160 

85 

199 

- 

i a i  
- 

1a4 

bw 
ICPI - 

i i a  
84 
11 
14 

9 

41 

19 
11 
16 

91  
4 
8 

4 

- 
a i  

~ 

t a  

a 
aoao 

- 
71 

30 
7 

4 
1 

- 

i a  
aa 

a88 

3a 

aa 

- 
14 

4 
41 

- 
49 
64 

438 
a n  
161 

115 

- 
146 

18 
1060 
110 

3430075 

IXCP) IICP) 8 
0.80 
0.91 

5.16 1.34 
I 1 . m  

4.n 1.44 

3 , 1 4  '2.44 
3.41 I 1.61 

a.47 
1.36 a m  

1.44 3.10 
a.33 

1.61 

- - 

b %  
ICP) - 

2.14 
1.50 
0.78 
0.66 
0.86 

0.80 
1.01 
1.09 
1.08 
1.94 

- 

- 
a.40 
1.00 

a.94 

a.44 

1.64 
a.11 
a.56 

5.50 

1.19 - 
3.13 

- 
2.50 
3.90 
2.40 
3.45 
4.10 

1.78 
1.46 
1.61 
1.49 
1.91 

- 

- 
a . o i  

i . a a  
1.65 
1.60 

1.16 

1.63 
1.10 
0.41 
0.61 

- 

0.17 

0 

CERTIFICATION 1 



0 W S m i N  REsouRcEs LA. 
P.O. Box 49088, The Bentall Centre 
VANCOUVER, BC 
W X l U  

Chemex Labs Ltd. 
r n d y l l c a l C W i n M S ' O ~ * A s p l * e n d ~  
212 Brookrbank Ave.. North Vanmuver 

PHONE: 804-984-0221 Comments: A m  MURRAY JONES 
Bnlish Columbia. Canada WJ ZCl Ptvjed: 6107 

PREP m p p  low. 
CODE (ICPI (IC01 

941553 
94a55a ...... 
941555 
94ass6 
94a557 

942573 aos as4 sa10 8 1  
94a57r aor a94 705 

I CERTIFICAT 

1.45 1) 4DO 10 (3 0.09 
1.6) 16 360 6 103 0.11 
a 2 3  e 1  110 a 111 0.lE 
1.10 1 440 4 137 0.24 
1.71 1 440 4 179 0.2E 
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5 < 10 

Lrl Pp. 
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44 
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sa 

- 
ao 
aa 
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30 
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50 
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- 

88 
64 
50 
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50 

94 
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- 

aao 
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- 
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om6 - 

u a o  
4300 
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3900 
4090 

4360 
3970 
3990 
3870 
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3740 
3960 
3750 
3740 
3990 

4080 
3590 
3760 
3750 
3050 

4410 
4510 
4970 
4000 
4730 

4700 
4960 

5750 
5640 

5500 
6340 
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5700 
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4740 

- 

- 

- 

- 

- 
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- 
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GEOCHEMICAL RESULTS, SOIL SAMPLES 
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SOIL SAMPLE DUPLICATES 
KNOB HILL GRID 

Duplicate Number Loccltlon 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

1 4A 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

8+00N/l3+50W 
8+ WN/l 3+25W 

19+00N/12+25W 
16+00N/14+50W 
16+00N/I 5+00W 
16+00N/8+00W 
16+00N/9+00W 
7+00N/13+00W 

4+00N/10+00W 
2+00N/5+00W 
2+00N/4+75W 
2+00N/4+00W 

6+00N/lI +75W 

2+00N/6+00W 
2+00N/9+00W 
2+00N/9+25W 
2+00N/9+50W 
2+00N/9+75W 

4+00N/12+25W 
4+00N/12+50W 
4+00N/12+00W 
4+00N/11+75W 
4+00N/lI +00W 
6+00N/7 +75W 
6+00N/7+75W 

22+00N/I 4+50W 
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212 Brookshk Awe., Norlh Vanauver 
Britwl Cdmbh, UMde WJ 2C1 
PHONE: 604-9840221 

Common@: ATTN: MURRAY JONES 

CERTIFICATE A9433177 

(GP ) . WESTMIN RESOURCES Lm. 
6107 :.E 

131 
10 
10 

141 

- 

'LE PREPARATION 

A9433177 

- 
tlEm 
lamE - 

913 
571 
573 
56! 
57! 
561 
571 
561 
56'3 
56g 
571 
566 
514 
570 
56a 
554 
5e3 
564 
559 
560 
5lJ 
579 
57 J 
556 
55s 

ANALYTICAL PROCEDURES 

?&-AM 
Au 
ICP-AW 
ICP-AU 
ICP-Au 
XCP-Au 
X C P - A m  
XCP-AES 
ICP-AU 
ICP-Au 
xw-AW 
ICP-AW 
ICP-AW 
ICP-AW 
ICP-Am 
IW-AU 
IW-AU 
ICP-AU 
IW-AW 
AM 
ICP-Ax8 
ICP-AU 
X C P - A u  
ICP-AU 
ICP-AW 

5 
0.1 

0.01 
10 

0 . 5  

0.01 
0.5 
1 
1 
1 

0.01 
0.01 
0.01 

5 
1 

0.01 
1 

I O  
1 
1 

0.01 
1 

10 

a 

a 

10000 
JOO 

10000 
1000 

10000 
15.0 
500 

10000 
10000 
10000 
'25.0 

10.00 
15. 00 
10000 
10000 
10.00 
10000 
10000 
10000 
10000 
10.00 
10000 
10000 
10000 

15.0 
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0.1 

I iim is+ooi 

L16W 11*151 
Ll6I 18+001 

~ 1 6 1  18*15C 

~ 1 6 1  i a + m  0.1 
L161 18*501 e o.a 

1 %  
1.2) - 

1.86 

9.11 
8.94 
8.39 

8.60 
8.79 

9.10 

- 
1.41 
9.13 

1o.m 

9.51 
s.aa 
9 . w  

a.83 
a.44 
).la 
a.50 

a.51 

8.13 
a.30 

8 . x  
a . 4 ~  

- 
9.90 

9.10 

8.33 
- 

- 
8.46 

8.91 

- 
1.81 
8.49 
8.05 - 
o m  
a.4a 
a.4a 

1 . w  
0.44 

0.11 
8.99 

- 
9 . u  
a.30 
a m  

P w :  6107 
Comnentr: A N :  MURRAY JONES 

Invoke No. : 18433177 
 number : 
A-nt : GP 

CERTIFICATE OF ANALYSIS A9433177 - I 

e 0.5 
e 0.5 

t i  

< 0.5 
< 0.5 

0.5 
e 0.1 e a  

< 9.5 s a  
410 .a 0.1 . a  
400 e 0.1 e a  
660 e 0.1 e a  
730 e 0.C e a  

I 
_____ 

a.a9 0.5 
0.16 < 0.5 

1.48 0.5 
1.94 < 0.5 

1.m 0.5 

1.99 

1.95 0.5 
0.40 q-?J 1.15 

a.oo 0 . 5  
1.68 I 0 .5  

1.16 i.is I 0.5 

1.99 
2.54 I ,. 0.5 

5 1  4.41 

31 3.14 
15 33 
15 
16 7a 5 . 3 0  
19 

a i  168 5 .75  

3.66 

90 5.08 
a i  

i a  66 35 ' 3.45 

58 4.86 11 61 
19 45 66 5.61 

15 55 38 4.31 
91 5.04 11 63 

68 5.60 ao 36 

15 sa 44 4.4a 
30 4.13 14 51 

15 56 55 4.11 

15 46 5 1  4.a9 

an 53 141 5.47 
15 56 43 4.18 

11 68 94 4.99 
13 68 48 3.99 

36 3.16 i a  71 

161 5.19 

15 ai 59 4.14 

14 61 3a 4.01 

19 sa i a i  1.06 

13 a9 
a i  41 31 3.61 

__= 

: t  
ICP) - 

0.98 

1.36 
1.51 
1.01 

1.15 
1.19 
1.01 
1.15 
2.06 

i.sa 
0.16 
1.60 
1 . x  
1.66 

1.09 
1.55 
1.43 
1.48 
1.59 

1.51 
1 .44  
1.31 
1.36 
1.40 

1.33 
1.56 
1.35 
0.19 

1.16 

- 

- 

- 

- 

- 

1.31 - 
1.47 
1.53 
1.46 
1.18 
1.41 - 
1.35 
1.56 
1.35 
1.35 
1.61 

1.63 

1.05 
1.45 

a.19 

1.85 

0.81 
1.61 //I 
1.81 

1.68 
1.90 
1.38 

I 1 
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I 
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PHONE: 604-964-0221 

771 
515 
515 
535 
115 

- 
PREP 
CODK 

s i a .w 13 
< 1 4.4B 7 
1 1 . l B  I D  
1 a.aa a6 
I a.47 ao 

d m  < 1 1 . 7 1  
455 I a.01 
515 s i a . 7 0  

13 
OB0 a4 

a i  
a i  
17 

755 i a  
030 11 

44s 

515 ao 

480 aa 
440 
560 

Roi.ct: 6107 
Conmentr: AllN: MURRAY JONES 

I 

iaio 

6ao 

760 
500 

460 

Pags N 
TolalPqea :4 
COMi Dale: 09-JAN-95 
lnvoics No. : 19439177 
P.O.Numbar : 
Acmunt : GP Acmunt : GP 

600 
COO ar 

- 
iao 
6BO 
470 
640 
310 E/ 400 

450 
410 a 
630 e a  
430 6 

ass 
6 4 1  
577 
474 
669 

ICATE OF ANALYSIS A94331 77 

0.41 
0.40 < 10 
0.36 

0.40 

0.4a 100 
0.43 iao 

0.40 

0.43 

111 e 10 0.40 

169 < 10 0.37 
0.46 a37 10 110 
0.37 

0.39 a i 0  < i o  
a4a e i o  

0.35 aoo s i o  i ao  

161 s i o  

100 

0 .41  
0.35 
0.34 

0.31 < 10 
0.41 

I I I 



lnvdeeNo. :I8433177 
P.O. Number ; 
Account : GP 

Lim i6+asc 
L l l l  16*50C 
117. l6+15C 
11111 17+OOS 
~ i i i  i i m c  
L l l m  11+50C 
L l l l  11+15C 
117. 1i*OOS 
m u  i i m c  

L l l m  18*15C 
L i n  i9+00c 

L18U 11+15C 
LIEU iarooc 

Liw ia+a5c 
LIEU ia+sos 
LIEU i a m c  

L111 18r50L 

L l S l  11*10c 

a o i  a15 < 5 < 0.a 9.08 490 < 0.5 a 1.64 < 0.5 a4 40 aoo 6 2 7  1.60 a.79 
aoi  11s 5 0.a i.ar 390 0.5 < a 1.01 < 0.5 19 33 86 5.45 1 .61  1.95 
aoi a i 5  e s 0.a 8.14 410 < 0.1 < a 1.43 0.5 11 44 6 1  5.14 1.53 1.10 
aoi 18s < 5 < 0 . 1  m . 0  1790 e 0.5 10 5.56 0.5 78 181 416 a3.a 5.70 1 . 5 0  

1.51 1 .91  aoi a i s  5 < 0.1 8.29 490 0.5 4 1.50 < 0 .5  19 49 56 4 .64  

aoi a i s  s 5 0.1 8 . m  110 < 0.1 4 a.13 < 0.5 14 1 1  50 4.16 1.46 1.50 
aoi  a i s  < 5 0.1 1.18 130 < 0.1 a 1 . n  < 0.5 14 14 40 3.93  1.w 1.0 
aoi  a i 5  e 5 0.a ?.s i  550 < 0.5 < a a.a6 < 0.5 15 70 61 4 . a  1.16 1.61 
aoi a i 5  < 5 < 0.a 8.1s 600 < 0.5 a a m  < 0.5 16 69 ii 4.11 1.40 1.51 

aoi a i s  < 5 < 0.2 1.14 530 0.5 a a.oo < 0.5 9 3 1  ao 1.76 1.01 0.86 
aoi  a i 5  < s e 0.a 8.0s 580 0.5 6 a.aa 0.5 9 11 aa a.14 i.as o m  
aoi  a i s  8 5 < 0.2 8.6# 610 0.5 i a  a . o i  e 0.5 16 69 48 4.66 i .aa  1.50 
a o i  aos 5 0.a 8.36 630 0.5 4 a.15 < 0.5 14 60 47 4.19  1.11 1.m 

aoi a85 < 5 < 0.1 8.m 100 < 0.5 e a.ai < 0.5 16 51 37 4 . z  i.ai 1.11 
aoi a i s  < 5 0.1 8.31 660 < 0.1 4 a.o i  < 0.5 16 6 1  5a 4.11 1 . x  1.46 
aoi a i s  5 0.1 8.31 150 0.1 < a a.08 < 0.5 14 18 49 4 . a ~  1 - 4 1  1.41 

1.03 < 0.5 11 a6 3.54 1 . a ~  1.10 aoi a i s  a 5 0.1 i.16 

33 3.55 1.44 1.31 aoi a is  s 0.1 8.39 140 0.5 4 1.66 0.5 13 13 

1.30 1.39 a o i  a15 5 < 0.1 8.60 650 < 0.1 4 1.09 e 0 . 5  15 66 48 4.39 

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

CERTIFICATION: 
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L l l l  14+00C 

L l l I  l t + S O C  
Lll. 14*15c 

~ i m  1 4 + m  

Lll. 16*50C 
Lll. l6+lSC 
L l l U  ll+00. 
~ i i u  i i + a 5 c  

L111 11+751 
Lll. 18+00. 

Lll. l8+5OC 
~ i i u  m+asc 

I tin ia+ooc 

m *  
- 

a.91 
a.65 
1.83  
a m  

1.34 

3.51 

1.53 
a.15 
a m  
1.39 
a.41 

a m  
a.13 
2.34 
a.61 
1.50 

1.59 
1.51 
a.51 

1.63 

3.15 

3.51 

1.19 

2.36 

- 

- 

- 

- 

8.66 

- 
3.03 
1.18 
a.68 
a.7a 

1.94 
1.14 
a.85 

3-00 - 

2.93 
2.13 

3.11 
- 
3.a~ 
a m  
a.8a 
1.96 

h u n t  : GP 

I CERTIFICATE OF ANALYSIS A9433177 

4 190 6 241 0.13 
a i  510 a 608 0.41 
ai 810 6 689 0.39 

11 500 8 514 0.38 
a4 610 8 ala 0.38 

390 0.41 
480 
480 

0.44 
ai 150 

18 390 < a  351 0.39 aa 350 b 404 0.45 

16 ado < a  333 0.43 

11 300 < a  191 0.41 

< a  341 0.40 18 390 

11 310 < a  383 0.36 

as 440 < a  121 0.43 
aa 410 < a  113 0.44 
aa 590 < a  545 0.41 

< a  491 0.40 a i  sao 
a i  (an < a  681 0 . u  

13 510 e a  443 0.31 
16 510 4 441 0.31 
a4 630 < a  4ia  0.41 
a4 530 < a  464 0.43 
ai 540 e a  521 0.40 

aa 460 < a  SO1 0.41 
11 150 < a  523 0.41 
a6 100 4 531 0.43 
18 4ao e a  452 0.41 
19 1so < a  503 0.40 

a4 440 < a  316 0.4a 

16 110 < a  ai6 0.31 

15 170 < a  a46 0.36 

ma m o  a 1145 1.50 

- 
'Dp. 
ICPI - 

80 
138 
100 
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- 
81 
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a43 
a41 
a16 
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aos 
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a33 
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163 

180 - 

812 
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155 
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1 3  
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8 10 72 
< 10 11 
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< 10 70 q-7 < 10 96 

< 10 

c 10 * 10 9 1  * ' 10 

io I 6 1  

'ig- < 10 

:," :El jg 
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I CERTlFlCATE OF ANALYSIS A9433177 

700 0.1 e a a.13 0.1 rao 0.5 e a 1.61 o.! 
610 0.5 < 2 1.8s 8 0.3 

s a 1.90 0.3 630 0.1 
e a 1.n e 0.3 770 0.5 

I I I 
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41 0 0.5 
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I 
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17 
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16 

15 
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I* 
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an 
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39 
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- 
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56 
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I CERTIFICATE OF ANALYSIS A9433 
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