F

LOGND: i 19w RD
ACTION.

Y
FILE NO:

1992 ASSESSMENT REPORT

BELL CREEK PROPERTY
(BELL, BELL 1 TO 12, ROCHE, PASAYTEN,
STAR, STAR 1, TELL, TELL 1, AU CLAIMS)

GEOLOGICAL MAPPING, LITHOGEOCHEMICAL SAMPLING
AND STREAM SEDIMENT SAMPLING SURVEYS

SIMILKAMEEN MINING DIVISION
NTS 92H/2
LATITUDE 49° 08'N, LONGITUDE 120° 38'W

CLAIM OWNERS
STEVE TODORUK, DOUG FULCHER AND MIKE STAMMERS
PAMICON DEVELOPMENTS LTD.

SUB-RECORDER | OPERATOR
RECFIFD 'i_ WESTMIN RESOURCES LIMITED
23193
AV REPORT BY

MURRAY |. JONES, M.Sc., P.Geo.
WESTMIN RESOQURCES LIMITED

H
GEOLOGICAL BR1ANC
A S S E SO0 & 7998 REPORT



TABLE OF CONTENTS

Page

1.0 SUMMARY . ... e e 1
2.0 INTRODUCTION . . ... e e e e 2
21 locationand ACCeSS .. ... ... .. .., 2

22 Physiography and Vegetation .. ......... ... ... ... .... 2

23  Claims .. ... e, 4

24  Previous WOrK .. ... e e 4

25 Work Done . . ... e 7

3.0 REGIONAL GEOLOGY . ... ... . e e 8
40 PROPERTY GEOLOGY . ... . . i i e e e 10
4.1 General Geology of the Nicola Group . ................... 10

4.2  StruCtUre . .. e 13

43 Lithogeochemistry . ..... ... ... ... . . i, 14

4.3.1 Determination of Altered Samples . ................ 14

432 Chemical Affinity . ........ ... .. ... ... .. ... ... 15

44 AgeDating ......... .. e 22

45  Alteration and Mineralization ............. .. ............. 23

50 SILT GEOCHEMISTRY . . .. e e e et e, 29
8.0 CONCLUSIONS . ... . . . i i e e e 30
7.0 RECOMMENDATIONS .. ... .. ... e 31
8.0 REFERENCES .. ... ... . . . e 31
9.0 STATEMENT OF EXPENDITURES .. ....... ... ... ... .. ... ..... 33
10.0 STATEMENT OF QUALIFICATIONS . .. ... . ... .. . .. 35

RPT/03-008



Appendix

A

o)

o O

LIST OF APPENDICES

Rock Sample Descriptions
Petrography

Whote Rock Analyses

Geochemical Results, Rock Samples
Geochemical Resuilts, Silt Samples

Age Date Determination

RPT/93-008



Figure

10
11
12

13

14

LIST OF FIGURES

Page
Location Map, Bell Creek Property . . ........ ... ........... 3
Claim Map, Bell Creek Property . ....... ... ... ... .......... 5
Regional Geology and Mineral Deposits, Bell Creek Area ... ... .. 9
Geology of the Bell Creek Property ................... (Back Pocket)
MgO vs. CaQ Plot, Bell Creek Property ..................... 16
MgO vs. SiO, Plot, Bell Creek Property .. .......... .. ....... 17
P,QOs vs. TiO, Tectonic Discrimination Plot,

Bell Creek Property . ... ... . .. . . . 18
MgO vs. ALLQ, Tectonic Discrimination Plot,

Bell Creek Property .. ... .. ... . ... . . 19
Alkaline vs. Subalkaline Plot, Lesser Altered Samples,

Bell Creek Property . ... .. ... . . .. .. . 20
AFM Piot, Lesser Altered Samples, Bell Creek Property ......... 21
Si0, vs. K,O/Na,O Plot, Bell Creek Property ... ............... 25
Alteration Index vs. Ba Plot, Bell Creek Property . . ............. 26
Alteration Index vs. K,O/{Na,O+K,0} Plot,

Bell Creek Property . .. ... ... . . . i 27
Alteration Index vs. Mg Number Plot,

Bell Creek Property . ... ... ... ... .. . ... 28

RPT/23-008



1.0

SUMMARY

The Bell Creek property hosts a small, massive sulphide showing, the Red Star,
in the northeast part of the claim block. The mineralization consists of a massive
sphalerite-pyrite-chalcopyrite and barite lens in sheared and altered volcanic host
rock. In the fall of 1992, work was undertaken to evaluate the potential on the rest
of the property for hosting massive sulphide mineralization. Due to a general lack
of outcrop on the property, geochemical as well as geological data was collected.
The program consisted of lithcgeochemical sampling and geological mapping on
a reconnaissance scale, in conjunction with stream sediment sampling.

Geology provides the framework for lithogeochemical sampling, and gives a first
order comparison of sections of volcanic stratigraphy in different areas of the
property. The lithogeochemical sampling was designed to illustrate the
geochemistry of the various sections of stratigraphy, for comparative purposes,
and additionally to characterize the rocks hosting the Red Star showing, in terms
of rock type and alteration signature. Stream sediment sampling was done where
possible to pick up anomalous results pointing to buried mineralization.

This work has provided a good base for continued exploration on the Bell Creek
property. West of a north-south line along the Pasayten River there is a section of
calc-alkaline, mafic to felsic volcanic rocks and interlayered sedimentary rocks. As
there was some doubt as to whether this chemically distinct package was in fact
related temporally to the predominantly alkaline Nicola Group, a high precision,
U-Pb zircon age date was obtained from a felsic rock in the calc-alkaline section.
This date, 116 + 2 Ma, was obtained from only two small zircon fractions {despite
felsic sample and over 40 kilograms of material) and as such may not represent
the best possible result. The data itself is more or less coincident with several
dates obtained on metamorphic minerals in the area relating to later plutonic
events. It is doubtful that the date is representative of the volcanic rocks in the
western part of the Bell Creek property.

Lithogeochemical sampling identified the rocks hosting the Red Star showing as
intermediate to felsic volcanic rocks. Also, the alteration associated with the
showing has been characterized geochemically as having anomalous K,0/Na,O
ratio, CaO depletion, and MgO, Ba and Si0, addition. Geological evidence points
to strong addition of sulphur as well. All this evidence, plus the Red Star showing
itself, suggests significant, mineralizing, hydrothermal activity in the Red Star area.
Elsewhere on the property, there is only one area with similar host rock
composition and alteration style. This area is the section of mixed mafic and felsic
volcanic rocks and cherty and clastic sedimentary rocks in the south part of the
property (Bell 6 and 12 claims), west of the Pasayten River. In this area the felsic
rocks are not apparently as altered with signs of Ba and K,O enrichment and CaO
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depletion, but no obvious MgQ enrichment or Na,OQ depletion. In addition, there
are some indications of alteration, although not necessarily associated with
volcanogenic massive sulphide mineralization, in the vicinity of the adit north of
Highway 3, on the Bell 7 and 10 claims.

The silt sampling program detected anomalous base metal values only in the creek
which drains the area of the Red Star massive sulphide showing. A weak Au
anomaly was also detected east of the Pasayten River on the Bell 11 claim. The
source of this anomaly has not yet been determined.

Recommendations for further work focus on developing the area presently with the
most recognized potential, the Red Star showing horizon. Specifically, a better
understanding of the structural controls on the stratigraphy and consequently, the
mineralization, should be deveioped to aid future drilling programs. Future work
should include well controlied grid-style geclogical mapping, coincident with
geophysics and soil geochemistry, and detailed, fine-scale structural mapping in
the Red Star area. Some excavation may have to be done to facilitate re-mapping
trenches. Other areas of the property should be covered in a more selective
manner. In particular, the Knob Hili and Roche-Pasayten areas merit further
investigation.

INTRODUCTION
2.1 Location and Access

The Bell Creek property is located in the Similkkameen Mining District,
approximately S0 kilometres south of Princeton, British Columbia, immediately east
of the eastern boundary of Manning Park, along Highway 3 (Figure 1). The claims
are located on NTS map sheet 92H/2, at 49°08'N and 120° 38'W. The claims
straddle the Similkameen and Pasayten rivers, including their confluence. The
Copper Mountain-Ingerbell porphyry Cu-Au deposits lie approximately
30 kilometres north of the property along the Simitkameen River.

The claims may be accessed directly from Highway 3, or via various all-weather
gravel logging roads which provide excellent coverage of the area.

2.2 Physiography and Vegetation
The property covers moderately mountainous terrane, sloping towards the river
valleys which dominate the physiography. Thick glacial overburden covers the

outcrop in most areas, especially in the higher areas of the claim. As a result,
outcrop is predominantly seen in road cuts.
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The area has a dry climate, typical of the south-central interior of British Columbia
resulting in open pine forest covering south and west facing slopes, with mixed
spruce, fir and pine elsewhere on the property.

2.3 Claims

The Bell Creek property consists of 20 claims for a total of 120 units (Figure 2).
The entire group of claims is contiguous. The claims which make up the property
are listed in Table 1. The claims are under option by Westmin Resources Limited,
Vancouver, British Columbia, from the owners Steve Todoruk, Doug Fulcher and
Mike Stammers, all of Pamicon Developments Ltd., Vancouver, British Columbia.

24 Previous Work

There is a long history of exploration work in the area of the Bell Creek property.
The majority of this work has focused on a couple showings near the east
boundary of Manning Park, just north of Eastgate, British Columbia. The showing
of most interest has been the Red Star (Minfite # 092HSE067), which has actually
had some very minor production. Several other prospects have received
considerable attention including the Knob Hill (Minfile # 092HSE069), Roche and
Pasayten (Minfile # 092HSE068), Golden Crown (Minfile # 092HSE191) and Paw
{(Minfile # 092HSEQ93) prospects. Descriptions of these various properties can be
found in the reports of the B.C. Department of Mines going back as far as 1900.
Several adits were put in on the better showings by the early workers, some of
these representing substantial underground development (up to 1,090 ft). There
are at least five adits on the former Red Star claims, which inciude internal raises
and shafts, totalling at least 565 m of tunnelling. There are two adits on the Knob
Hill showing, with much less total development (about 45 m). Two other adits are
known to exist, one on the former Roche Crown grant claim and the other on the
former Pasayten Crown grant claim.

In the period 1967-1970, Spheno Mines Ltd. (Assessment Reports 878 and 2807)
carried out a program of geological mapping, soil sampling and magnetometer
geophysics, covering the Knob Hill and Paw showings, as well as the Red Star
area. They followed this work with diamond drilling (five holes) which encountered
weak mineralization.
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TABLE 1
BELL CREEK CLAIMS
Claim Name | Tenure No. | No. of Units | Record Date { Expiry Date
Bell 249803 15 1990/04/11 1995/04/11
Bell 1 249839 15 1890/07/01 1995/07/01
Bell 2 250041 12 1991/04/16 1995/04/16
Bell 3 250042 1 1991/04/14 1995/04/14
Bell 4 250043 1 1991/04/14 1995/04/14
Star 300055 1 1991/06/03 1895/06/03
Star #1 300057 1 1991/06/03 1895/06/03
Beli 5 302871 3 1991/08/09 1995/08/09
Bell 6 302872 15 1991/08/09 1995/08/09
Roche 308587 8 1992/04/05 1995/04/05
Pasayten 308588 8 1992/04/10 1995/04/10
Tell 310135 1 1992/06/15 1995/06/15
Au 310136 1 1992/06/15 1995/06/16
Bell 7 310491 1 1992/06/15 1995/06/15
Bell 8 310492 i 1992/06/15 1995/06/15
Bell 9 310493 1 1992/06/15 1995/06/15
Bell 10 310494 1 1992/06/15 1995/06/15
Tell #1 310667 1 1992/06/28 1995/06/28
Bell 11 311154 18 1992/06/27 1995/06/27
Bell 12 311155 15 1992/06/27 1995/06/27

Cominco Lid. (A.R. 8170) optioned claims covering the Red Star showing in 1980
and conducted a comprehensive exploration program looking for volcanogenic
massive sulphide deposits. Cominco defined a strong, coincident VLF-EM
conductor/induced polarization (IP) anomaly, extending for 900 m, and a weak
Cu-Zn anomaly in soil, associated with the Red Star horizon. However, Cominco
never followed up these apparently encouraging results. Later, in 1986 and 1987,
Bukara Resources Ltd. (A.R. 16,465) completed additional geological mapping and
IP surveying, along with 1,100 m of excavator trenching on the main mineralized
horizon at the Red Star. The focus of this exploration program was to evaluate the
Au potential of the pyritiferous schists in that horizon. Although the Au content of
the schists was disappointing, Bukara did identify zones of anomalous Zn and Cu
in the course of their sampling. As well, during this trenching Bukara opened up
the Red Star massive sulphide lens by uncovering the caved, earlier, underground
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workings. The lens is traceable over 16 m of strike and ranges between 0.1 and
1.2 m in thickness.

The Red Star showing, and the surrounding area, was restaked by Pamicon
Developments Ltd. in 1890. Pamicon resampled and remapped many of the old
surface showings, although the underground workings are inaccessibie for the
most part. Pamicon conducted detailed sampling of the massive suiphide lens at
the main Red Star showing. A 1.1 m chip sample across the widest part of the lens
gave values of 40.0% Zn, 3.72% Cu, 950 ppb Au, 1.12 oz/ton Ag and 1.56% Ba.

Some of the better results from the work on these former properies are
summarized in Table 2.

TABLE 2

REPORTED WIDTHS AND GRADES FROM PREVIOUS SAMPLING ON
THE VARIOUS ZONES EXPLORED ON THE BELL CREEK PROPERTY

Showing Width Zn Cu Au Ag Pb
(%) (%) (ppb) | (ppm) | (ppm)
Red Star 11m 40.0 3.72 950 38.1 42
9.0 ft 10.0 2.85 330 17

1.0m 7.95 2.5 1,000 13.5

3ft 8 22
(hand-cobbed) | 28t 8.1 6.5 71
Knob Hill 0.75m 0.08 0.82 115 50 18
grab 0.22 1.23 235 10.5 34
Paw grab 9.23 | 1,900 1.9
Pasayten grab 1.36 | 304 g/T

2.5 Work Done

Between Qctober 5 and November 4, 1992, fieldwork was carried out on the Bell
Creek claims. This work included reconnaissance geological mapping with
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lithogeochemical and stream sediment sampling. The work covered, at least in
part, all the claims which make up this property. This report also incorporates the
results of work done in June 1992, which has previously been described in an
assessment report for the Bell 5 and 6 claims.

A total of 30 whole rock samples, 8 geochemical assay samples and 9 silt samples
were taken in the fall phase of work. Eleven samples were sectioned and
submitted for petrographic analysis. A 40 kg sample of feldspar-quartz porphyry
was taken on the Bell 1 claim which was submitted to the geochronology lab at
the University of British Columbia for a high precision, U-Pb age date.

REGIONAL GEOLOGY (Figure 3}

The Bell Creek property is situated within the Quesnel Trough Structurat Province,
an extensive, generally north-south 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.
The western margin of the Quesnel Trough is defined in this area by the north-
northwest-south-southeast trending contact with granodioritic 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 volcanic rocks include mafic to intermediate alkalic volcanic
rocks, tuffs and flows, which are commonly characterized by the presence of
pyroxene, or pyroxene-plagioclase, phenocrysts. Also, included in the local
stratigraphy are intermediate to felsic volcanic rocks and sedimentary rocks, typical
of the "Western" facies of the Nicola Group (Preto, 1979). Greenschist to lower
amphibolite grade metamorphism is reflected in most of the Nicola Group rocks,
with strong amphibolitization near the contact with the Eagle Plutonic Complex.
There is a strong structural orientation in the Nicola Group rocks close to the
Eagle Plutonic Complex paralle! to the intrusive contact.

Unconformably overlying the Nicola Group and Eagle Plutonic Complex rocks in
the area are rocks of the Eocene-aged Princeton Group. These include 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
subaerially. These rocks are not strongly deformed and in general have been only
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weakly metamorphosed. Princeton Group rocks are present at the north end of,
and east of the claim group. They will not be discussed in detail as the focus of
this program to date has been the underlying Nicola Group rocks.

Mineralization has been identified in the area on the Red Star reverted Crown grant
claim (now Star, Star 1 claims). At this showing, intermediate to felsic Nicola Group
volcanics host a small massive sulphide lens consisting largely of sphalerite and
pyrite with associated copper mineralization and barite. Elsewhere, massive pyrite,
with strong copper and zinc values has been identified in several shears, in
particular, at the Knob Hill showing. Several other showings are known in the
vicinity, mostly consisting of spotty Cu-Au mineralization in quartz veins oriented
along the dominant foliation directions. About 30 km north of the property is the
large Copper Mountain-ingerbeil alkaline porphyry Cu-Au deposit complex,
presently operated by Similco Mines ttd. These deposits are found within and
adjacent to, alkaline intrusions which are cogenetic with the alkaline Nicola Group
volcanic rocks.

PROPERTY GEOLOGY
4.1 General Geology of the Nicola Group

Geological mapping on the claims in 1992 has confirmed the presence of Nicola
Group volcanic rocks underlying most of the property (Figure 4). Rocks of the
Eagle Plutonic Complex (Map Unit 6) outcrop in the extreme western margin of the
claim block. These strongly foliated plutonic rocks are in contact with
amphibolitized chlorite schists (Map Unit 5) which apparently lie along the contact
for its entire length on the property. East of the amphibolites, and west of the
Pasayten River, is a wide section of mafic to intermediate to felsic volcanic rocks
and sedimentary rocks, including limestone and argillites. This represents the
“Western" facies of the Nicola Group (Preto, 1979). There is repetition of mafic and
felsic intervals in this section which may be due to cyclical volcanism or perhaps
this is a manifestation of structural complexities (folding, thrusting?) not yet
unravelled. East of the Pasayten River valley, the bedrock is dominated by typical
mafic volcanic rocks and sedimentary rocks of the alkaline section of the Nicola
Group (Preto, 1879). No significant intrusive bodies have been identified on the
property to date. Bedrock is not exposed in the floodplains of the Similkameen
and Pasayten rivers.

The distribution of rock units will be described from west to east on the property.

This is done under an assumption that the Nicola Group built eastward (Monger,
1985), resulting in the emergent, oxidized volcanic rock units which are common
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in the alkaline volcanic suite which typifies the Nicola Group to the east.
Descriptions in the literature of the "Western" facies of the Nicola Group have
indicated that it is east facing (Rice, 1943; Moore and Pettipas, 1990). By
extrapolation, the more westerly rocks on the property should be stratigraphically
lower within the Nicola Group. It is also assumed that these more westerly rocks
were deposited in a moderately distal submarine environment, as indicated by the
presence of argillite. However, they must not have been deposited in water that
was very deep as there are several limestone units throughout the section. In fact,
in other areas this section may have been locally emergent (Moore and Pettipas,
1890).

At the western margin of the property, between the eastern contact of the Eagle
Plutonic Complex and Bell Creek, amphibolites give way to sericite schist (MP-01),
which outcrops on a low promontory known as Knob Hill. The Knob Hill showing,
consisting of pyritic schist with significant base metal values, occurs in this section.

Across Bell Creek from Knob Hill, there is a 600 to 700 m section of mixed mafic
to felsic volcanic rocks and argillaceous and caicareous, fine-grained, locally
cherty, sediments. These rocks are moderately to severely schistose. This section
contains the strongly altered and schistose horizon which hosts the Red Star
massive sulphide showing. The westernmost unit which outcrops is a relatively
massive, moderately foliated rhyolite/dacite unit. This unit contains phenocrysts of
plagioclase and lesser quartz, with interstitial biotite and muscovite (No. 560434,
Appendix B). Immaediately east of this unit is a mafic volcanic unit (Nos. 560433,
MP-02), strongly chloritic, with interlayered sediments and minor intermediate
volcanic rocks. The mafic unit contains both massive and lapilli tuff varieties with
epidote aiteration common and disseminated magnetite crystals. This unit grades
into an intermediate lapilli tuff (volcaniclastic?) with abundant milky, rose and blue
coloured quartz eyes and minor disseminated magnetite (No. 560432). This
intermediate unit is followed by a short interval of sediments, largely fine-grained,
and locally calcareous or silicecus (cherty?).

A 125 m section of intermediate to felsic volcanic rocks {now schistose), which
hosts the Red Star showing, lies immediately east of the sediments. These rocks
are severely altered and primary composition is an estimate at best. A thin section
of a lesser altered sample from this section is described as a banded schist,
possibly a metamorphosed intermediate voicanic rock {No. 560424, Appendix B).
The rocks contain abundant muscavite, chlorite, quartz and lesser epidote. Locally,
biotite is an important mineral component, possibly reflecting layering with more
intermediate than felsic primary composition. Evolved felsic volcanic rocks,
indicated by quartz, or quartz and feldspar, phenocrysts are common in this
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section. Disseminated pyrite is a common constituent of this horizon and is
particularly prevalent in quartz-dominated schists.

East of the Red Star horizon, there is little outcrop. The easternmost outcrop on
this section is an intermediate lapilli tuff, with disseminated magnetite. This rock is
described petrographically as a metamorphosed dacite crystatlithic tuff (No.
569426, Appendix B) and is similar to No. 560432, west of the Red Star horizon.
Based on previous mapping by various workers, the interval between this outcrop
and the next section reported is a section of argillaceous sediments.

The next section of outcrop examined begins on the west side of Crowiey Creek,
extending 1.0 km to the Similkkameen River near the eastern boundary of the
property. A single outcrop of mafic volcanic rock (No. 560453) was observed at
the western end of this interval. This is followed by a fairly wide, dominantly feisic
section which culminates east of Crowley Creek with a wide, massive appearing
feldspar-quartz porphyry unit. East of this porphyritic unit is a section of
intermediate and mafic volcanic (and possibly volcaniclastic) rocks, consisting of
chlorite and chlorite-sericite schists, locally containing quartz eyes.

The eastern end of this section is exposed in road cuts along Highway 3, next to
the Similkameen River. In these cuts, a highly altered (carbonate, sericite) section
(herein called Transitional Zone) is exposed which is apparently associated with
a strong fault. The alteration and intense foliation quickly dies away on either side
of this fault. Immediately east of this fault, an outcrop of pyroxene porphyritic
volcanic rock (No. 560463) signals the start of the alkaline portion of the Nicola
Group, which dominates the eastern margin of the property and beyond.

South of the Similkameen River, and west of the Pasayten River, the stratigraphy
is quite similar to that between Crowley Creek and the Similkameen River. In fact,
bedding and foliation measurements suggest that the two sections lie on strike
from each other. Whereas the ridge between the Similkameen and Pasayten rivers
is predominantly underlain by amphibolites, the eastern slope of the ridge is
underiain by a mixed felsic and mafic volcanic and sedimentary package. The
package includes rhyolites and cherty sediments. Near the middie of the slope to
the Pasayten River, best exposed on the Pasayten claim, is a 100 to 150 m wide
section of carbonatized and sericitized schists of mixed volcanic and sedimentary
origin. This section could be correlative with the altered section (Transitional Zone)
seen in the road cut on Highway 3 in the previous section.

East of the altered section, dark green, chlorite schist outcrops west of the

Pasayten River. Across the river there are prominent outcrops of pyroxene
porphyritic volcanic rock, including lapilli and agglomerate tuffaceous rocks, typical
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of the alkaline section of the Nicola Group. These rocks are still moderately
foliated.

4.2 Structure

In the western part of the property the Nicola Group rocks are strongly foliated.
This may be due to the proximity of the Eagle Plutonic Complex and the
amphibolitized rocks near the contact in particular bear a strong foliation trending
north-northwest, parallel to the intrusive contact. This foliation may be due in part
to the forceful emplacement of the intrusive complex and/or the alignment of
minerals in the cantact metamorphic aureole. However, the orientation of the Eagle
Complex contact is shared by many other structural elements in the vicinity,
including the Pasayten Fault. It is likely that the foliation parallel to the Eagle
contact has been enhanced by later, possibly compressive, tectonic events.

Immediately east of the amphibolitized rocks at the contact of the Eagle Plutonic
Complex, the dominant foliations in the Nicola rocks are generally north-south. This
orientation can be found as far west on the property as the Knob Hill {within 500 m
of the Eagle contact). The north-south orientation likely reflects compressive stress
related to the development of the Cordillera. The possibility of thrusting as a result
of such compression is strong. Several of the foliation attitudes in the area could
be related to low angle faulting. A good example of a low angle fault occurs in the
road cut on Highway 3 near the east boundary of the Bell 9 claim. Here a
carbonaceous, gouge-filled fault, with an attitude of 175°/46° W, apparently
juxtaposes intermediate rocks of the "Western" facies over pyroxene porphyritic
rocks of the "Eastern" facies of the Nicola Group (hence the name, Transitional
Zone). This placement could indicate thrusting to the west. Alteration around the
fault is strong with sericite and carbonate development. In proximity to the fault,
foliation intensifies and the foliation attitude becomes parallel with the orientation
of the fault. The alteration zone may be traceable, along strike, to the south along
the slope on the west side of the Pasayten River valley. The Pasayten River valley
itself may occupy a north-south trending fault zone, related to the altered zone.

Significant folding was observed in the Red Star horizon. This was seen in strong
kink-banding, of the scale of several metres, in the schists hosting the massive
sulphide lens. Also, in the hanging wall sediments there is evidence of parasitic
folds, possibly related to a larger scale event. In general, there is more variable
attitudes measured in the foliation in this horizon. Folding was also observed in the
mixed mafic-felsic sedimentary section on the west side of the Pasayten River.

The direction of stratigraphic tops in the western part of the property is uncertain
at this time. The evidence presented by regional studies (Monger, 1985) would
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indicate that tops shouid be to the east on the property. However, this general
trend may not be applicable in the section exposed on the Bell Creek property.
There is some indication that tops may be to the west here. In particular, the
setting of the Red Star massive sulphide showing, with sediments in the immediate
structural hanging wall to the mineralized horizon, suggests tops to the west. One
possible explanation for this apparent confusion is provided by the folding which
is evident in the vicinity of the mineralized horizon. It is possible that stratigraphy
may be overturned in the area of the showing.

4.3 Lithogeochemistry

The purpose of the iithocgecchemical sampling was three-fold: to identify the affinity
of the voicanic rocks in the stratigraphic sequence, to identify rocks which may be
too altered to classify by normal geochemical parameters, and to establish a
geochemical signature of the main mineralized horizon {see Section 4.5).
Lithogeochemical samples were chosen to reflect a relatively continuous section
of volcanic rocks. The samples were analyzed for whole rock (total oxides)
composition as well as numerous trace elements which help to characterize the
various volcanic units. Sedimentary rocks were avoided because of their cbvious
mixed origin. Rocks which contained strong sulphide contents (i.e. greater than 3
to 5% sulphides) were also avoided for whole rock analyses. Results of the whole
rock analyses are presented in Appendix C.

To identify the chemical affinity of the volcanic rocks on the Bell Creek property,
the Lithchem approach (de Rosen-Spence, 1992) was used initially. This approach
identifies samples which may be too severely altered to use for chemical
classification. Strongly altered samples plot outside the normal fields defined by
a wide range of fresh, volcanic rocks. Using other diagrams the tectonic affinity of
the volcanic section can be determined. In addition, more traditional
alkaline/subalkaline and AFM (Irvine and Baragar, 1971) plots were used to
distinguish the more specific chemical affinity of the suites.

4.3.1 Determination of Altered Samples

Figures 5 and 6 show how the volcanic rocks from the Bell Creek property section
plot relative to unaltered volcanic rocks with respect to MgO, Ca0 and Si0,. A
number of samples are defined as altered on both these diagrams. In Figure § a
large number of samples plot within the altered fieid, indicating CaO depletion. This
is not surprising as Ca0 is perhaps the most vulnerable oxide to alteration.
Figure 6, using the oxides MgO and SiQ,, is less susceptible to alteration and
most samples plot within, or very close, to the igneous spectrum defined by
unaltered volcanic rocks. Two subsets of samples plot outside the normal igneous
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spectrum on both diagrams and for the purposes of this study are taken to
represent significant alteration from their original composition. The samples are
highlighted on the diagrams as the Red Star Area, and the Transitional Zone Area.
Another set of samples plotting in the extreme silica portion of Figure 6 are part
of a mixed section of volcanic and cherty to argillaceous sedimentary units. The
high silica content of the plotted samples may reflect a significant chemical
sedimentary component to those rocks.

The samples from the Red Star area were taken in proximity to the mineralized
horizon and may reftect alteration associated with the mineralizing hydrothermal
activity. The figures indicate a combination of MgO and SiO, addition and Ca0O
depletion with respect to precursor rocks. The samples from the so-called
Transitional Zone reflect strong carbonatization and sericitization of sheared rocks
in close proximity to a shear/fault zone. The primary alteration here seems to be
very strong addition of carbonate (No. C-92-47, Appendix B) resulting in
abnormally low silica content in these rocks.

4.3.2 Chemical Affinity

A subset of the lesser altered samples from the Bell Creek section was plotted to
determine the tectonic affinity of the volcanic rocks. Figures 7 and 8 show two
plots, using relatively immobile elements, which give an indication of the possible
tectonic setting of volcanic rocks (de Rosen-Spence, 1992). Both diagrams give
strong evidence that the Bell Creek section is part of an arc setting (note the
anomalous position of the possible chemical sediment samples on MgQ-Al,O,
diagram, Figure 8). This evidence supports previous interpretations of an arc
setting for the Nicola Group based on field mapping and chemistry (Preto, 1979;
Monger, 1985).

The lesser altered samples were also plotted to determine their chemical affinity.
One sample {No. 560424) was plotted from the Red Star area for comparative
purposes. Both diagrams used for determination of chemical affinity in this report
use the alkaline elements (Na,O and K,O)} which are subject to maodification by
metasomatic processes. It is assumed that these effects have been minimized by
using the lesser altered samples in the section. Figure 9 is a representation of
alkaline versus subalkaline affinity of the volcanic rocks. Clearly, the Bell Creek
section is subalkaline in nature. Following up on this conclusion, an AFM diagram
was plotted to give an indication of whether the section is tholeiitic or calc-alkaline.
Figure 10 shows a distinctive caic-alkaline trend defined by the lesser altered
volcanic rocks of the Bell Creek section.
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Samples from the Bell Creek property conform to this trend except for
two subsets which are clearly altered. These are samples from the Red
Star area {Mg-Si addition) and the Transitional Zone (Mg-Si depleted).



P205 iwt %!

Bell Creek Property, <61% Si02

b

ARC ALKALINE + MixEp MAGMAS v

Figure 7:

b I 15, 2 25 3 35
Ti02 wt %]

Plot showing the possible tectonic affinity of the Bell Creek property
rocks. The samples plot in the subalkaline arc field. This diagram is
designed for rocks with less than 57 weight % SiO, {61% used here).
Abbreviations: OIA = Oceanic Island Alkaline basalt, OIT = Oceanic
Tholeiites. '



Bell Creek Property
D, —-

18
16
14
12
10

MgO {wt %

ARC + OFB

AN \ +

oF8

Figure 8:

6 B 10

2 20
Al203 (wt Rl

Tectonic affinity plot using samples from the Bell Creek property. The
samples plot as subalkaline arc rocks. Samples plotting towards very
low aluminum values may be silica enriched or, possibly, chemical
sediments. The field for Oceanic Tholeiites is defined by the dashed line.



Na20 + K20 {wt %)

Irvine & Baragar 1971 {fig 3)
20 o | [ I R '. e B

18
16
14
12 :

-+

T

Alkaline

SubAlkaline

] | | l |

0 7 80 8

Si02 lwi %)

Figure 9: Alkaline versus subalkaline chemical affinity plot for the lesser altered
samples, Bell Creek property. The plot shows the Bell Creek suite to be
subalkaline, although some samples may be transitional.

3



Fe0x

irvine & Baragar 171 fig 2 /

/N

holeiitic

Calc-Alkaline

A LV LY LY V A¥3 LY b4 AL

Na20 ¢ K20 Mg0

Figure 10:  AFM plot for the lesser altered samples of the Bell Creek property. The
rocks define a distinct calc-alkaline trend with compositions ranging from
basalt to rhyolite. Two samples (560420 and 560422) plot towards the
ultra-mafic (komatiitic) field on the diagram.



4.4 Age Dating

The chemical evidence of a calc-alkaline affinity for the Bell Creek property rocks,
as opposed to the alkaline affinity of most Nicola Group rocks, raises some
question as 1o the contiguous nature of the two sections. A sample was taken from
a felsic volcanic rock in the Bell Creek section to obtain a high precision, U-Pb
zircon age date, The purpose of this date was to explore whether the calc-alkaline
felsic sequences exposed on the Bell Creek property are indeed part of the overall
Nicala Group volcanic package, or whether the calc-alkaline sections belong to a
separate, distinctly-aged terrane.

The sample {No. 487074) was taken from an outcrop of fresh rock exposed in a
highway cut, just east of the Red Star area. The rock sampled is a massive
appearnng, feldspar-quartz porphyritic volcanic or, possibly, intrusive rocks. The
general shape of the outcrop seems to suggest that the dated sample may be part
of an intrusion, which is sill-ike and locally cross-cuts stratigraphy. Foliation in this
rock is not as pronounced as in outcrops of similar composition in the vicinity
which may also suggest an intrusive rock, characteristically with less preferential
alignment of its primary mineral constituents. However, a nearby sample (No.
560470} with very similar appearance and chemistry, was examined
petrographically and described as a metamorphosed dacite crystal tuff with
fragments of plagicclase and quanz crystals (Appendix B).

The sample submitted for the age date turned out to be a bit inappropriate and
as a result the date obtained is not as robust as it could be. Despite being an
obviously felsic, evolved (quartz-feldspar porphyritic) rock, there was not sufficient
zircon of minimum size for dating purposes to arrive at a definite conclusion. An
estimate of the age of the rock, made from the only two zircon fractions recovered
from about 40 kilograms of rock, is 116 + 2 Ma. The problem with only two
measured fractions is that, despite its accuracy, the statistical validity of the date
s lessened.

A discussion of the date is probably a bit unfounded given the problems
encountered in the analysis. The date is similar to a Rb-Sr date of 113.6 = 7.4 Ma
on rocks of the Eagle Plutonic Compilex, 45 kilometres northwest of the Bell Creek
area {Monger, 1988). A K-Ar date of 115 * 1.8 Ma was obtained from
metamorphic biotite within the Eagle Complex 5 kilometres southwest of the Bell
Creek property (Monger, 1989). Although this date is very close to the one
obtained for this report, the likelihood of the Eagle plutonic event resetting the U-
Pb systematics in a good zircon sample is small. The possibility that this date
represents felsic volcanic activity of that age is undetermined at this time.
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4.5 Alteration and Mineralization

As discussed above, the Red Star showing represents the most significant
mineralized horizon located on the Bell Creek property to date. The showing is
part of a wide zone of strongly sheared, locally faulted, schistose rocks which
contain a variety of rock types, including quanz-sericite-pyrite schist, sericite schist
and chlorite schist. The rocks commonly have a "talcose feel". Several quartz and
quartz-feldspar porphyry units are present. Large, boudinaged quartz veins (pre-
deformation?) are common in this package of rocks. Smaller, fractured quartz
veins are also present and they occupy gougy, subvertical structures. This north-
south trending, mineralized and altered horizon seems to be structurally bounded
on both the west and east sides as the intensity of shearing and severity of
foliation drops fairly dramatically outside the zone. On the west side in particular,
where exposures are best, there are several strong, graphite-filled, shears or faults
which mark the drop in foliation intensity.

Lithogeochemical sampling within this zone of sheared rock focused on the Red
Star showing. The rocks which envelope the Red Star massive sulphide lens are
essentially chlorite-sericite schists. Disseminated pyrite (+ sphalerite and
chalcopyrite?} is common in the immediate footwall and hangingwall but is not
particutarly widespread. Four samples were taken 0 characterize the immediate
hanging wall (No. 560429) and footwall (No. 560430) as well as schists a few
hundred metres along the approximate strike of the mineralization (Nos. 560424
and 560425). These samples are compared in a series of plots (Figures 11 to 14)
with the other samples from the property in order to establish some of the
important geochemical parameters which distinguish the mineralized horizon and
to identify other horizons which have similar characteristics.

Figure 11 shows the Si0, content of the Bell Creek property sampies plotted
against the K;0/Na,Q ratio, a common measure of alteration in voicanic terranes.
In general, the two components of the diagram show a flat relationship, with the
alkali ratio staying fairly constant with increasing silica content in the rocks. The
rocks from the Red Star area form a distinct group with a combination of silica
enrichment (see Figure 6) and strong K enrichment and/or Na depletion. A felsic
schist {No. MP-01) from Knob Hill also shows the same characteristics. Several
samples from the west side of the Pasayten River valley form a line trending to
higher silica and K,0/Na,0, although the values indicate that there has been much
less K enrichment and/or Na depletion. A single sample from the Roche claim (No.
560467) also plots with a high K,O/Na,O ratioc. However, this rock is mafic in
overall compaosition and is associated with a narrow mineralized quartz vein,
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The Alteration Index, defined as (MgO+K,0)/{MgO+K,O+CaO+Na,0) (oxides in
weight percentage), used in this study, was developed for the Kuroko massive
sulphide deposits in Japan (Date et a/, 1983). This index gives a reasonable
measure of the additions and subtractions of elements in rocks which may be
anticipated in association with a massive sulphide hydrothermal system. The
inclusion of the ratio of MgO to CaO is important in distinguishing less important
carbonate alteration (low MgC/Ca0) from Mg-silicate alteration (high MgO/CaO0).
Additionally, the ratio of K,Q to total alkalis is commonly used in massive sulphide
environments to determine zones of relative potassium enrichment and,
particularly, sodium depletion {Figure 11). Figures 12 t0 14 show this Alteration
index (A.L), calculated for the Bell Creek samples, plotted versus other chemical
components.

Barium is a significant component in the massive sulphide lens at Red Star. This
is borne out by the plot of Ba versus Alteration index (Figure 12) which shows the
samples from the Red Star area as strongly altered (high A.l.) and with anomalous
Ba. The samples from the Red Star area als¢ have a high A.l.. On the other hand,
Nos. 560465, 560464 and 560469 all have relatively high Ba contents, but their ALl
is relatively low. This may be indicative of a more carbonate-rich style of alteration.
The Loss On Ignition {LOI) for Nos. 560464 and 560465 is quite high, supporting
the possibility of carbonate alteration.

Testing the alkali ratio part of the Alteration Index, Figure 13 shows that there is a
strong positive correlation between the samples with a high Al and high
potassium-sodium ratios. Once again the samples having the highest values in
these two factors are those from the Red Star area. In addition, No. MP-01, from
the Knob Hilt showing, scores highly in these two factors. Several samples from
the mixed volcanic/sedimentary rock section on the west side of the Pasayten
River valley have high potassium-sodium ratios. However, these rocks do not
score highly on the Alteration Index, possibly indicating a less intense alteration
system overall, or a different potassium enrichment/sodiurm depletion mechanism
than at the Red Star showing.

Looking at the MgO component of the Alteration Index, Figure 14 shows the
relationship between the Mg number and the A.l.. A higher Mg number is generally
held to indicate a more mafic composition in a rock. Here, the Mg number is
calculated as 100*MgO+,/MgOq.+FeOr, (@ll values ratioed to their molecular
weight) in the rock. Most rocks in the Bell Creek section plot near the middle of
this diagram, indicating little alteration and intermediate compaosition. Several of the
more mafic rocks, such as Nos. 560420, MP-02 and 560463, plot in the upper
ranges of the Mg number. Among the lowest Mg numbers are displayed by the
sodium-rich rhyolites to the west of the Red Star area (Nos. 560434-5 and MP-06),

RPT/23-008



K20/Na20

Bell Creek Property

10 g e e l ]
g
8
. gy | SE042S
b S
5
4 L
3t + 560467 + 560424
) | + BC-82-36
+BC-92-J]
bt +
+ J+ + +
0 4 i+++f;t$£l:l ++I+ ?‘:1 To4 | A I |
% 4 45 50 5 60 65 70 5 680 8 9 9% 100
Si02 iwt %l
Figure 11:  Potassium-sodium ratio versus silica for the rocks from the Bell Creek

property. Whereas most of the rocks show a flat ratio with increasing
silica, the anomalous ratios reflect altered samples associated with
mineralization (Red Star, Knob Hill, Pasayten).



Ba fppmi

Beli Creek Property
2000 R

1800
1600
1400
1200
1000
800
600 —
400 -

e e

+ 560464
+ 560469
+ 560469

* + 560466

+

1 5604

+ 560425-
+ 5604

+ 560424 ~

+ 960467 -

30

129

Figure 12:

4 B
Alteration [ndex

Ba versus the Alteration Index (Date et a/, 1983). The association of
barite with the mineralization at the Red Star showing is reflected in the
samples from that area. The anomalous Ba in the samples from the
Roche-Pasayten Claims area is unexplained.



K20./1Na20+K 20!

Bell Creek Property

Lo e
0.9 BGLO42S
MOk conso S0t 2
08 -
1 560¥24 560467
07 |- +8C-92-30
06 |- + BC-44 -3}
05 |-
*
04 |- N +
+
+ +
03 (- + +
++
+ + +
02 -
7
+* *
01 n .. + .
+t + i +
0.0 ! ot 1 +1 F 1 ! ! 1
a0 0.2 0.4 06 08 10
Alteration Index
Figure 13:  Potassium-total alkalis ratio versus Alteration Index. A ciear relationship exists

between a high ratio and the strongest alteration (as defined by this index). The
highest ratios and most aftered rocks are in the Red Star showing area, at
Knob Hili, and the mixed section on the west side of the Pasayten River.




Bell Creek Proper

Mg Number

Q0 , -
80
{0
60
50
40 |-

0 L

ty

20 |« seoM00

0 | ——560452 1

Figure 14:

+ 560422

+ 960420

1 560424

, 5604560

+ 560467

129

+ MP-0i

4 )
Alteration Index

Mg Number versus Alteration Index for the Bell Creek property rocks. A
distinction between the altered felsic schists at Knob Hill (MP-01) and those
at the Red Star showing can be seen in this diagram. The Red Star rocks
have obviously been subjected to strong Mg addition, resuiting in high Mg
Numbers for these felsic rocks. Other, more mafic rocks have high Mg
Numbers but are not as altered, having lower Alteration Index values.



5.0

29

and the sericite schists on Knob Hill (MP-01), although the Knob Hill rock is
apparently considerably more altered than the rhyolites. The most interesting result
on this diagram is that the felsic schists of the Red Star area have high Mg
numbers. It could be deduced from this apparent anomaly that these rocks have
been subjected to Mg enrichment {see also Figure 6).

These diagrams serve to point out the anomalous characteristics of the schists in
the Red Star area. The examination of numerous diagrams helps to aveid 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 K;O/Na,O ratios, enriched SiQO,, Ba and Mg
contents, depleted CaO content, and locally they have elevated sulphide content,
most notably in the extensive pyritiferous schists.

SILT GEOCHEMISTRY

A total of nine siit samples were collected on the Bell Creek property in the course
ot the field program. This sampling was part of a larger, regional program involving
31 samples. A statistical analysis was performed on the analytical results of this
program to determine which samples could be considered anomalous with respect
to any particular element. An anomalous value was taken to be a value greater
than the 95th percentile of all the values for the element. The results of this
analysis, including frequency distribution histogram and cumulative frequency plots
for selected elements, have been included in Appendix V. In the selection of
anomalous values no attempt was made to differentiate more than one population
within the sample set.

The Cu and Zn results from the silt samples taken on the Bell Creek property are
plotted on the geology map of the property (Figure 4). Based on the statisticat
analysis, only one sample, No. 487123, has anomalous concentrations of more
than one element. This sample has anomalous values of Cu and Co, and elevated
values of Ba, Zn and Ni. K and Mg concentrations in this sample are also
apparently elevated. Significantly, this sample is on a small creek which drains the
area immediately north, and along strike, from the Red Star horizon. Sample No.
487125, on the east side of the Pasayten River, on the Bell 11 claim, contains
anomalous concentration of Au, with a value of 25 ppb. No potential source was
located for this apparent anomaly.
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CONCLUSIONS

Volcanogenic massive sulphide (VMS) deposits have been extensively studied.
There are a variety of what may be called VMS deposits, depending on specific
lithologic and tectonic settings. The evidence presented in this report suggests that
the Bell Creek property is situated in an caic-alkaline arc setting, with the local
geology containing abundant felsic volcanic units, including pyroclastics, flows and
possibly intrusions. Deformation, both shearing and folding, are important aspects
of the mineralized felsic horizons. Highly evolved igneous rocks are indicated by
abundant quartz and feldspar phenocrysts and content of incompatible trace
elements, such as Zr. The felsic volcanic units in the Red Star area have abundant
quartz and feldspar porphyry units and have quite high Zr content. Fractionation
in an igneous magma, especially at a late, evolved, stage commonly resuits in the
separation and effusion of volatiles. These late stage volatiles commonly form the
hydrothermal fluids associated with the formation of mineral deposits. The main
showing on the property, a massive sphalerite-pyrite-chalcopyrite (Zn-Cu) lens,
reflects the apparently evolved nature of its host rocks.

The geology and geochemistry of the Bell Creek property suggest an evoived
igneous setting which is characteristic of Kuroko-style Zn-Pb-Cu or Zn-Cu ore
bodies. The alteration commonly associated with these massive sulphide bodies
is also similar to that found at Bell Creek. Silica, magnesium and barium
enrichment, in conjunction with sodium depletion are all alteration features
commonly found associated with Kuroko and other felsic voicanic hosted VMS
deposits (Franklin, 1991). As this report has shown these are characteristics of the
mineralized zones on the Bell Creek Property indicating significant deposits of this
type may be present.

The area of most potential on the Bell Creek property remains the Red Star
showing and its enclosing schistose, felsic volcanic package. Qutside of the Red
Star horizon there are indications of some potential as well. Knob Hill is one area
in particular that has known mineralization in host rocks similar to the Red Star
area, with respect to lithology and alteration. Also, some units in the mixed felsic
volcanic and sedimentary rock section on the west slope of the Pasayten River
valley have geochemistry reminiscent of altered felsic rocks, including silica
enrichment and some sodium depletion. However, the geological setting (thin
bedded units), and overall lack of alteration and mineralization visible in the rocks
in the Pasayten area, make it less interesting. The Roche, Pasayten and Bell 7 to
10 claims area also seems to have some potential. Besides a thick package of
felsic volcanic rocks, there are signs of hydrothermal activity related to structures
(quartz veins) in the area with associated Au-Cu mineralization. Alteration is
characterized by high K,O/Na,0O and weak to moderate Ba enrichment.
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RECOMMENDATIONS

The potential for a significant volcanic hosted massive sulphide deposit exists on
the Bell Creek property. The area of highest potential is felt to be in the area of the
Red Star main showing. Additional work should focus on developing this potential,
The old adits shouid be located and rehabilitated for re-examination where
possible. Tying mineralized zones from surface to underground, if it is possibie, will
go a long way to solving the structural complexities apparent at surface. Cleaning
and reopening several important trenches should also be done to facilitate
stratigraphic correlations and allow a detailed structural study of the Red Star
showing area to provide control on drill targets at a later stage. Geophysicai
surveys, possibly an accurate EM system, would provide control on the
stratigraphy, and, possibly, structure, in overburden covered areas. Enhancement
of the soil anomalies from past surveys should be attempted. Possibly a different
technique, such as biogeochemical sampling, would prove useful. These surveys
should cover the length of the exposure of the Red Star horizon, and beyond in
the case of the geophysics {i.e. under Princeton Group cover rocks to the north).

Detailed geological mapping, EM and geochemical surveys should be extended
to cover the Knob Hili and Roche/Pasayten areas. The area between the
Similkameen and Pasayten rivers should aiso be covered, though in less detail, by
geochemistry and geophysics. In this area, the surveys should definitely cover the
southerly projection of the Red Star horizon across the Similkameen River,
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Analytical Work

Whole rock analyses; various packages
WR and Au, 26 samples at $28.10
WR and trace, 1 sample at $23.99
WR, oxides, 3 samples at $20.00

$730.60
23.99
60.00

$ 81459

Geochemical analyses, rock
9 samples at $19.85

178.65

178.65

Geochemical analyses, silt
9 samples at $20.71

186.39

186.39

Petrography
10 samples at $81.63

816.30

816.30

Age date (U-Pb, zircon)

3,000.00

Total analytical work

Personnel

4,996.00

Murray Jones, Project Geologist
13 days at $300 per day
Preparation, 2 days
Travei, 2 days
Field, 4 days
Data/sample handling, 2 days
Maps/report/drafting, 3 days

3,900.00

Peter van Wesenbeeck, Geological Assistant
17 days at $125 per day
Fieid preparation, 2 days
Travel, 2 days
Fieldwork, 4 days
Data/samples/rock cutting, 7 days
Maps/report/drafting, 2 days

2,125.00

Report
Murray Jones, 6 days at $300 per day
Final drafting, 3 days at $262.50 per day

1,800.00
788.00

Total personnel

8,613.00

RPT/93-008



34

Costs
Air photo coverage, 27 photos at $7.00 189.00
Vehicle rental

QOctober to December (0.4) 1,272.00 508.80
Camp expense (food, etc.)

October to December (0.4) 861.00 344.40
Materials and supplies

October to December (0.4} 278.00 111.20
Rentals (radio, chainsaws) (0.4) 400.00 160.00
Equipment maintenance (0.4) 41.00 16.40
Shipping {0.4) 16.00 6.40
Meals, travel, etc. (0.4) 328.00 131.20
Automobile gas (0.4) 351.00 140.40
Drafting/base maps (pre-October) 1,692.00
Maps/reports/printing 259.00
Total costs 3,559.00
Grand total {(Rounded) {$17,168.00:
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10.0 STATEMENT OF QUALIFICATIONS

|, Murray I. Jones, of the District of North Vancouver, in the Province of British
Columbia, hereby certify that:

1.

| am registered as a professional geologist with the Association of
Professional Engineers and Geoscientists of the Province of British
Columbia (Registration No. 20063}, residing at 1240 Shavington Street,
North Vancouver, British Columbia with a business address at #904 - 1055
Dunsmuir Street, P.O. Box 49066, The Bentall Centre, Vancouver, British
Columbia, V7X 1C4.

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

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

| have practised geology in Canada from 1979 to 1993.

DATED this _ G day of N = . 1993 at Vancouver,
British Columbia.
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Murray I. Jones, M.Sc., P.Geo.
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APPENDIX A

ROCK SAMPLE DESCRIPTIONS

Geochem

Sample No. Location Description Whole - Thin
(Fleld No.) Rock Assay Section
487074 Bell 1, Crowley Creek Pit Feldspar quartz porphyritic, feisic volcanic, possibly an X
intrusion, *age date sample*
560420 Bell 6, Private Road Chiorite schist with quariz and carbonate lenses, pyrite in X
vugs, malachite stain{?), Mg enriched(?)
560421 Bell 6, Private Road Altered, chilorite schist, albitized(?) or silicified
560422 Bell 6, Private Road Chiorite schist with carbonate lenses, albitized(?)
560423 Bell 11, East of Pasayten River | Chiorite schist with calcite veinlets and trace pyrite, relict X
pyroxene phenocrysts (chloritized)
560424 Red Star Area Quartz-sericite schist, strongly foliated, lapilli tuff(?) X
560425 Red Star Chlorite-sericite schist, bluish quartz eyes
560426 Red Star Bictite-sericite-chlorite(?) schist, lapilli tutf{?), abundant X
bluish quartz eyes, disseminated magnetite crystals
560427 Red Star Chilorite-biotite schist, disseminated magnetite along X X
foliation
560428 Red Star Quartz-sericite + chlorite schist, 3-5% disseminated pyrite X
560429 Red Gtar Sericite-chlorite schist, hangwall of massive sulphide lens X
(0.5 metres above)
560430 Red Star Chlorite-sericite schist with quartz eyes, talcose feel, minor X
disseminated pyrite, footwall to massive sulphide
560431 Red Star Biotite-sericite schist, weak gossanous weathering, X

structural hanging wall to Red Star schist horizon
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APPENDIX A

ROCK SAMPLE DESCRIPTIONS

Sample No. Location Description Whole | Geochem Thin
(Fleld No.) Rock Assay Section
560432 Red Star Quartz eye lapilli tuff, chioritic, west of 560431, X X
disseminated magnetite crystals
560433 Red Star Chiorite-biotite schist, epidote altered lapilii(?), 25 metres X
west of 560432
560434 Red Star Rhyolite, moderate foliation, westernmost unit in Red Star X X
area
560435 Red Star Rhyolite, as above, more homogeneous appearance X
560436 Roche Cl., Highway 3 Outcrop { Sericite schist with quartz veining, in shear/fauit zone
560437 Beill 10 Quartz vein in chilorite-sericite schist, malachite and
chalcopyrite, at small adit (~ 3 metres deep)
560438 Bell 10 Sample from drill core, altered zone in chlorite-sericite X
schist
560452 (B-3) Bell 1, Crowley Creek Pit Sericite schist, gossanous, fractured
560453 (B-4) Bell 1 Chlorite schist, homogeneous
560454 (B-4b) Bell 1 Felsic volcanic sericite schist with quartz eyes, trace pyrite X
560460 (B-13) Red Star Area Carbonate layer in argillaceous sediments, hanging wall to X
main showing
560463 (B-17) Roche Cl. Pyroxene porphyritic volcanic, alkaline(?) X
560464 (B-18) Tell 1, Pasayten Cl's. Quartz-sericite-carbonate schist, felsic intrusion(?), in X

graphitic shearffault zone, locally quartz veins, with
chalcopyrite, pyrite
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APPENDIX A

ROCK SAMPLE DESCRIPTIONS

- Geochem

Sample No. " Location Description Whole: Thin
{Fleld No.). Rock Assay Section
560465 (B-19) Tell 1, Pasayten Chilorite schist, gossanous, quartz veining locally X
560466 (B-20) Teli 1 Chiorite schist with quartz eyes, layered rock X X
560467 (B-21) Bell 10 Chilorite schist, moderately weathered, associated with X
mineralized quartz veins
560468 (B-22) Beil 10 Sericite schist with argillaceous layers, metasediment(?) X
560469 (B-23) Bell 7 Chlorite-sericite schist with quartz eyes, lapilli X
560470 (B-24) Bell 7 Quartz eye lapilli tuff X
BC-92-23 (92-23) Bell12 Amphibolite X
BC-92-25 Bell 12 Basalt/amphibolite X
BC-92-29 Bell 12 Rhyolite(?) X
BC-92-30 Bell 12 Amphibole schist X
BC-92-31 Bell 12 Rhyolite X
BC-92-34 Bell 12 Quartz-epidote-chlorite altered schist X
BC-92-35 Bell 6 Chert X
BC-92-36 Bell 6 Chert X
BC-92-37 Bell 6 Chlorite schist X
BC-92-38 Bell 6 Sheared chiorite schist X
BC-92-41 Bell 6 Altered plagioclase-chlorite-sericite schist X
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APPENDIX A

ROCK SAMPLE DESCRIPTIONS .

Whole

Sample No. Locatlon Description Geochem Thin
(Field No.) Rock Assay Sectlon
BC-92-45 Pasayten Chlorite schist-andesite lapilli tuff X
BC-9246 Pasayten Sericite schist with pyrite X
BC-9247 Pasayten Sericite schist with pyrite X X
BC-9248 Pasayten Rusty soil, phylitic rock chips X
BC-82-50 Pasayten Chlorite schist-feldspar porphyritic andesite X
MP-01 Knob Hill Sericite schist, sugary quartz, barite(?) X
MP-02 Red Star Area Basalt, chlorite schist, Mg-rich(?) X
MP-06 Red Star Quartz feldspar porphyritic rhyolite, ash flow(?) X
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Sample 568424 panded Quartz-Muscovite-Epidote-Chlerite Schist:
Metamorphosed Intermediate Volcanic Rock (?)

The rock is well foliated. Much of it is dominated by very fine
muscovite with less abundant quartz, chlorite, and epidote, and minor
Ti-oxide. One coarser grained layer up to several mm wide is
dominated by quartz with less abundant muscovite and minor epidote and
chlorite, It is bordered by a layer up to 9.7 mm wide dominated by

fine grained muscovite and chlorite, with moderately abundant
Ti-oxide.

guartz 45-50%
muscovite 35-49
epidote 8-18
chlorite 5~ 7
Ti-oxide 8.3
opague (pyrite) minor
sphene trace

Muscovite forms flakes averaging #.95-9.1 mm long and locally
up to 8.15 mm long. Chlorite forms subhedral flakes averaging
p.67-0.1 mm long. 3oth muscovite and chlorite form scattered
stubby flakes oriented at a high angle to foliation. Quartz forms
grains averaging @.83-9.85 mm in size., Epidote forms disseminated,
equant to elongate grains averaging 6.91-9.65 mm in size. Ti-oxide
forms disseminated patches averaging 6.@2-8.65 mm in size and a few
patches up to @.15 mm across. Opaque forms equant patches averaging
9.92-8.1 mm in size: some have cubic ocutlines suggesting that they are
single grains and clusters of grains of pyrite. Sphene forms a few
equant grains averaging 0.@¢6-@8.1 mm across, mainly in the coarser
grained muscovite-chleorite zone bordering the quartz-rich band.

In the quartz-rich layer, quartz forms equant to slightly
elongate grains averaging 8.85-¢.1 mm in size. A few patches up to
a few mm in size may represent original quartz phenocrysts or lapilli.
They now consist of aggregates of a few quartz grain averaging
2.3-9.5 mm in size and patches of finer grained quartz and minor
muscovite as in the surrounding quartz-rich layer. Muscovite and much
less chlorite form elongate flakes averaging #.1-6.3 mm long; these
are oriented parallel to foliation and concentrated moderately in
seams. Where muscovite and chlorite are more abundant, the texture
grades into that of the muscovite-rich layers., Epidote forms
scattered, disseminated grains averaging 8.01-9.¢3 mm in size.



Sample 568426 Metamorphosed Dacite Crystal-Lithic Tuff

Crystal fragments of plagioclase and minor quartz, lithic
fragments of latite and dacite, and porphyroblasts of pyrite are set
in a variable, partly layered groundmass dominated by plagioclase ang
guartz, with less abundant chlorite, and epidote, and minor biotite
and muscovite,

crystal fragments

plagiocclase 12-15%
quartz 1
lithic fragments
latite, dacite 5~ 7
groundmass

plagioclase 38-35
gquartz 25~38
chlorite 7- 8
epidote 5- 7
muscovite 1
biotite 2.3
Ti-oxide g.1
apatite trace
porphyroblasts

pyrite 1

Plagioclase forms anhedral crystal fragments averaging 9.3-1.0 mm
in size, and locally up to 1.7 mm long. Alteration is slight to
moderate to disseminated flakes of sericite.

Quartz forms a few single-grain fragments averaging 1-1.5 mm in
size and and one grain 2 mm across. Larger grains commonly show wavy
extinction.

A few lithic fragments up to 1 cm long are of a variety of types
of dacite and latite. Most are dominated by interlocking plagioclase
grains averaging 6.8€61-9.¢2 mm in size, with much less abundant
irregular patches of coarser grained quartz with minor biotite,
chlorite, and epidote. One lithic fragment contains a few subhedral
phenocrysts of plagioclase up to 9.5 mm in size in a groundmass of
quartz grains averaging 0.85-8.97 mm in size and plagioclase grains
averaging 8.91-8.63 mm in size.

The groundmass is variable. Some patches are dominated by
interlocking aggregates of plagioclase grains averaging 6.61-8.02 mm
in size. Less abundant patches are dominated by equant plagioclase
grains averaging P.65-9.1 mm in size. Abundant patches and a few
lenses parallel to foliation are dominated by equant quartz grains
averaging 9.87-2.15 mm in size.

Chlorite and much less biotite and muscovite form disseminated
flakes and patches of extremely fine to very fine flakes. Pleochroism
is from pale to light green for chlorite and from light to medium
brown for biotite. Muscovite is concentrated in a few patches and
seams, generally as clusters of elongate flakes parallel to foliation.

Epidote is concentrated moderately to strongly in ragged to dense
patches averaging $#.3-@8.7 mm in size as aggregates of grains averaging
@.82-9.85 mm 1in size.

Pyrite forms subhedral to euhedral perphyroblasts ranging from
averaging #.3-1.5 mm in size. Adjacent to some of these are single
flakes and clusters of a few flakes chleorite up to 1 mm in size.

Ti-cxide forms ragged patches averaging 9.85-6.3 mm in size;
some are altered to opagque leucoxene,

Apatite forms anhedral grains averaging @.67-4.15 mm in size,



Sample 568427 Metamorphosed Porphyritic Latite:
Magnetite Porphyroblasts

Phenocrysts of plagioclase and porphyroblasts of magnetite
are set in a groundmass dominated by plagiocclase with much less
chlorite, quartz, and epidote, and minor biotite and ankerite. A weak

banding in the hand sample is warped moderately on the scale of 1-2
mm.

phenocrysts

plagicclase T~ B%
porphyroblasts

magnetite 2- 3
groundmass

plagicclase 75-78
chlerite 5= 7
quartz - 4
epidote 2- 3
bioctite 1
ankerite 1
apatite .2
Ti-oxide/leucoxene 4.1
sericite minor

Plagioclase forms subhedral phencocrysts averaging 0.5-#.8 mm in
size. Alteration is very slight to sericite or epidote. & few grains
are recrystallized slightly to extremely fine, interlocking subgrain
aggregates,

The groundmass is dominated by anhedral, slightly interlocking
plagioclase grains averaging $.82-8.85mm in size. A few lenses and
patches up to 1 mm in size are dominated by equant plagioclase grains
averaging 8.7-8,15 mm in size.

Chlorite forms disseminated flakes averaging 8.83-8.88 mm in
size, and coarser grains and patches averaging #.1-8.3 mm in grain
size. Pleochroism is from pale to light green.

Biotite occurs with chlorite as flakes averaging 8.1-8.3 mm in
size. Pleochroism is from pale to medium/dark brown.

Magnetite forms euhedral to subhedral porphyroblasts averaging
.2-86.8 mm in size.

Quartz forms disseminated grains averaging $.1-8.5 mm in size
and is concentrated in a few patches up to 8.8 mm long of similar
grains. Finer grained patches commonly have interstitial selvaqes of
chlorite flakes, and a few contain irregular, interstitial patches of
ankerite,.

Epidote forms anhedral grains and clusters averaqging 9.865-#.2 mm
in size. Grains range in color from pale to bright greenish yellow:
the bright color indicates a high iron content, which is compatible
with the presence of magnetite,

A few patches up to 1 mm across of uncertain origin contain
moderately abundant extremely fine grained epidote with patches of
cryptocrystalline sericite intergrown ccarsely with groundmass
plagioclase. Some also contain irregular patches of ankerite.

Ankerite forms anhedral grains averaging 8.1-9.5 mm in size.

apatite forms anhedral to subhedral grains averaging 4.65-8.15 mm
in size.

Ti-oxide forms disseminated subhedral to anhedral grains
averaqging @.83-9.27 mm in size and locally up to 8.25 mm across.

Some are altered moderately to strongly to opadque leucoxene.



Sample 568432 Metamorphosed Porphyritic Latite Tuff

Phenocrysts of plagioclase, gquartz, and minor biotite are set in
a slightly foliated groundmass deminated by plagioclase with less
abundant quartz and epidote, much less abundant biotite and chlorite,
and minor muscovite and cpaque.

phenccrysts

plagioclase 5- 7%
quartz 2- 3
biotite 8.2
groundmass

plagioclase 48-49
gquartz 17-29
epidote 15-17
bigtite 3- 4
chlorite 3- 4
muscovite g.5
opagque 8.3
apatite 2.1
tourmaline trace

Plagioclase forms anhedral phenocrysts averaging §6.3-8.7 mm in
size, and a few up to 1.7 mm long, Some grains are recrystallized
slightly to extremely fine subgrain aggregates. Alteraticon is slight
to disseminated flakes of sericite.

A few patches up to 1.5 mm long consist of single quartz grains
or aggregates of guartz grains averaging #4.1-€.3 mm in size.

Biotite forms a few flakes from #.5-1 mm in size. Pleochroism is
from pale to medium brown.

In the groundmass, plagioclase forms slightly interlocking grains
averaging 9.81-4.23 mm in size. Quartz forms anhedral, equant grains
averaging 0.85-8.1 mm in size; it is concentrated moderately in
irregular patches and lenses, the latter subparallel to parallel to
foliation.

Epidote is concentrated moderately to strengly in irregular
patches of equant, anhedral to subhedral grains averaging ¢.62-6.85 mm
in grain size.

Biotite forms flakes averaging 8.67-9.3 mm in size, and a few up
to 6.% mm long. Pleochreism is as in the phenocrysts.

Chlorite and muscovite occur in aggregates of flakes averaging
§.05-8.15 mm in size. Pleochreism of chlorite is from pale to light
green.

Opaque forms disseminated subhedral to euhedral qgrains and
aggregates averaging ¢.22-2,.85 mm in grain size, and anhedral to
subhedral grains and patches up to #.15 mm in length. Textures of
some suggest that the opague is ilmenite,

Apatite forms anhedral grains averaging A.85-#.1 mm in size.

One interstitial patch 8.9 mm across consists of an aggregate of
equant kaolinite flakes averaging £.885-2.81 mm in size stained pale
vellow by limonite. The origin of the patch is uncertain.

Tourmaline forms a euhedral grain with a trigonal prismatic
cross-section 8.15 mm across, It is medium, siightly bluish green in
¢olor, and contains two broad growth zones,



Sample 568434 Metamorphosed, Porphyritic Dacite

Phenccrysts of plagioclase and much less abundant ones of quartz
are set in a well foliated groundmass dominated by plagioclase with
less abundant quartz and much less abundant muscovite and biotite,
Foliation commonly is warped around larger phenocrysts,

phenocrysts

plagioclase §-10%
guartz 1
biotite 8.7
groundmass
plagioclase §5-78
quartz 12-15
muscovite i~ 4
chlorite 1- 2
biotite 1- 2
epidote 1- 2
opaque 8.5
apatite minor
sphene trace

Plagioclase forms anhedral phenocrysts averaging @.7-1.7 mm in
size, with a few up to 2.5 mm across. Alteration is slight to
moderate to disseminated flakes of sericite and grains of epidote,
Many also contain moderately abundant dusty semiopaque inclusions,
possibly hematite.

Quartz forms phenocrysts averaging 8.5-1.80 mm in size, They are
elongated parallel to foliation and recrystallized slightly to
moderately to aggregates of a few to several grains with smooth to
moderately sutured margins. Some have moderately wavy extinction.

Biotite forms phenocrysts averaging #.7-1 mm long, mainly

oriented parallel to foliation. Pleochroism is from pale to medium
brown.

In the groundmass, plagioclase forms moderately interlocking
grains averaging 9.81-8.065 mm in size; larger grains denerally are
oriented parallel to foliation.

Quartz forms eguant grains averaging #.85-86.15 mm in size. It is
concentrated moderately in lenses up to 8.8 mm wide parallel to
foliation. Some of the larger lenses are associated with plagioclase
phenocrysts; they may have formed by metamorphic segregation in
pressure shadows associated with the phenocrysts.

Muscovite forms slender flakes averaging #.1-8.3 mm icong, and
locally up to 8.5 mm long, mainly oriented parallel to foliation.

Chlorite forms clusters of slender flakes averaging #.1-¢.3 mm in
size, commonly in pressure shadows arcund phenocrysts.

Epidote forms anhedral to subhedral grains averaging 9.63-¢.88 mm
in size. Elongate grains averaging 8.1-9.2 mm long are oriented
parallel to foliation,

Opaque forms equant to elongate grains averaging 0.83-9.1 mm in
size; elongate grains are oriented parallel to foliation.

Apatite forms equant to moderately elongate grains averaging
#,.85-9.15 mm in size; elongate grains are oriented parallel to
foliation.

Sphene forms a few equant grains averaging 0.03-8.05 mm in size,



Sample 568454 Metamworphosed Porphyritic Dacite; Lenses of
Quartz-Epidote; Later Kink Deformation

Phenccrysts of plagicclase and patches and lenses dominated by
quartz and epidote are set in a very fine grained, foliated groundmass
dominated by plagicclase with much less gquartz and muscovite, and
minor opague, bicotite, epidote, and chlorite, Quartz-rich lenses
probably were formed during metamorphism; many contain minor to
moderately abundant calcite, plagioclase, biotite, and chliorite,
Foliation is warped tightly in microscopic kink folds, and a second
foliation is developed locally.

phenocrysts
plagicclase 8-10%
groundmass and quartz-rich lenses
plagioclase 68-65
quartcz 17-28
muscovite 3- 4
epidote 2~ 3
gpaque, hematite 1
calcite 8.3
biotite 8.2
apatite minor
chlorite minor

Plagioclase forms anhedral phenocrysts and clusters of
phenocrysts averaging #8.5-1.5 mm in grain size. Alteration is slight
to moderate to extremely fine grained sericite. A few are
recrystallized slightly to moderately to extremely fine subgrain
aggregates,

Lenses parallel to foliation up to 2.5 mm long and and patches up
to 1.5 mm across are dominated by guartz drains averaging 0.¢5-96.2 mm
in size. Some contain moderately abundant patches of very fine
grained epidote. Others contain minor to moderately abundant amounts
of one or more of chlorite, calcite, biotite, muscovite, plagicclase,
and apatite, mainly as anhedral grains averaging 0.85-9.88 mm in size.

The groundmass is dominated by slightly interlocking plagioclase
grains averaging 9.01-6.02 mm in size. Quartz forms disseminated
grains and patches averaging 8.63-6.965 mm in grain size, These grade
upwards in size and grain size to the quartz-rich lenses and patches
formed by metamorphic segregation.

Muscovite forms disseminated, slender flakes averagqing 9.02-0.85
mm long; these generally are oriented parallel to foliation. Tight
warps in the foliation are outlined by muscovite flakes. A few
patches up to 6.5 mm in size are of similar muscovite flakes. A
second foliation is defined by recrystallization of muscovite flakes
in seams ¢on the limbs of these warps. Some ¢of these seams contain
veinlets of opague averaging @.#1 mm wide.

Epidote forms disseminated grains averaging #.081-9.862 mm in size.

Opaque (probably pyrite) forms equant grains averaging £.@87-¢.2
mm in size and a cluster of a few euhedral grains up to 6.6 mm in
grain size. The latter are altered in thin rims and fractures to
red-brown hematite; the main grains may be replaced largely or
completely by opaque hematite. Opaque and red-brown hematite also
form anhedral patches from $.1-6.3 mm long.

Biotite forms scattered flakes averaging 6.1-8.2 mm in size.
Pleochroism is from pale to medium brown.

Apatite forms anhedral grains averaqing 8.83-9.87 mm in size,



Sample 568466 Contact: Metamorphosed Dacitic Andesite Crystal
Tuff, Mudstone

The crystal tuff contains fragments of plagioclase and gquartz in
a variable groundmass dominated by plagioclase, with less abundant
chlorite, quartz, and calcite, and minor Ti-oxide.

The mudstone is dominated by plagioclase and chlorite with less
abundant sericite, The rock is foliated and the foliation is warped
into abundant microscopic kink folds, especially in zones with
abundant sericite.

crystal tuff
crystal fragments

plagioclase S- 7%
quartz 3~ 4
groundmass

plagioclase 58-55
chlorite 17-28
calcite 8-18
quartz 8-18
sericite 2- 3
Ti-oxide 8.5

Plagioclase forms crystal fragments averaging #.3~-8.7 mm in size,
and locally up to 2 mm across. Alteration is slight to moderate to
disseminated flakes of sericite, and locally disseminated flakes and
patches of chlorite and of calcite.

Quartz forms crystal fragments averaging #.5-1.9 mm in size,

Many show moderately strained extinction. Some are recrystallized
slightly, mainly along their margins, to much finer, subgrain
aggregates.

In the groundmass, plagioclase forms anhedral grains averaging
$.085~-8.62 mm in size, with moderate variation in grain size between
patches. Some of the finer grained patches (up to 2 mm in size and
averaging 9.9885-8.81 mm in grain size) may represent lithic fragments,
but their borders are diffuse. Plagioclase also forms a few patches
up to 8.4 mm in size of grains averaging 9.1-6.2 mm in size.

Chlorite forms flakes averaging 6.62-8.04 mm in size intergrown
with plagioclase and quartz. Pleochroism is from pale to light green,

Quartz forms egquant grains averaging #.83-0.865 mm in size; it is
concentrated moderately in gquartz-rich patches, commonly with
interstitial flakes of chlorite.

Calcite forms equant grains averaging #.¢7-0.2 mm in size; it
is concentrated moderately to strongly in patches and lenses up to
1.5 mm long.

Sericite forms flakes averaging 9.82-8.63 mm long. It is
concentrated moderately in several patches and lenses up to 1.5 mm in
size; these may represent original lithic fragments.

Ti~oxide forms disseminated dusty to extremely fine grains
which are concentrated in wispy seams and patches. It also forms
patches averaging 6.1-9.25 mm in size of cryptocrystalline aggregates,

(continued}



Sample 566466 (page 2)

mudstone

plagioclase 43-45%
chlorite 44-45

sericite 18-15

quartz 1- 2

calcite 1- 2

Ti-oxide/opagque 8.2

Plagioclase forms equant grains averaging $.005-6.81 mm in size.
Chleorite and sericite form flakes averaging 0.81-¢.63 mm in size.
Sericite is concentrated moderately to strongly in a secondary
foliation plane which cuts moderately across the contact between the
two rock types. This foliation produces abundant kink folds on the
scale of 9.85-8.1 mm in size.

A few replacement patches up to 8.5 mm in size are dominated by
equant guartz grains averaging 6.05-9.88 mm in grain size, with minor
to moderately abundant interstitial flakes of chlorite. Calcite forms
single grains and clusters of grains averaging 8.65-8.15 mm in size;
some clusters contaln abundant chlorite. Ti-oxide and opagque form
disseminated grains averaging @.883-8.61 mm in size.



Sample 568468 Metamorphosed, Deformed Bedded Dacite Tuff and
Argillite: Plagioclase-Quartz-Muscovite-Opaque:
Ankerite Porphyroblasts

The rock contains tuffaceous to sedimentary beds of widely
varyling composition, all of which contain ankerite porphyroblasts.
From one end to the next, the following main layers are present (with
approximate widths and major minerals):

13 mm - plagioclase-quartz, less muscovite and opagque.

.5 mm - rich in opagque (36-58%).

S mm - extremely fine grained plagioclase.

1 mm ~ muscovite-rich

l to 1.5 mm - guartz-(ankerite-sericite} vein(?)

12 mm - quartz-plagioclase with a discontinuous lens rich in
muscovite #.5-1 mm wide and with irreqular patches of
coarser grained guartz and ankerite,

Bedding is warped moderately about a prominent foliation at about
right angles to bedding. Muscovite is recrystallized in the foliation
plane, and many other grains, including ankerite porphyroblasts are
flattened in the foliation plane. Muscovite-rich layers are kinked
tightly about the foliatiocn,

overall mineral abundances

plagioclase 35-40%
quartz 28-25
ankerite 17-28
muscovite 8- 7
opagque l- 2
apatite .1l

Plagioclase forms equant, slightly to moderately interlocking
grains averaging 6.81-64.483 mm in size.

Quartz forms anhedral grains averaging 9.82-92.05 mm in size in
some layers and #.85-8.1S5S mm in si2e in quartz-rich layers. 1In the
quartz-rich vein, guartz grains average §.85-6.2 mm in size.

In plagicclase- and quartz-rich layers, muscovite/sericite forms
flakes averaging 0.¢2-2.@85 mm in size. It commonly is recrystallized
in seams parallel to foliation.

In the muscovite-rich layer, flakes are up to 8.1 mm in size,
Minor muscovite is recrystallized along the foliation planes.

Ankerite forms ragged porphyroblasts averaging $#.5-2 mm in size.
They are elongated moderately parallel to foliation. They contain
abundant inclusions of plagicclase, quartz, and opaque.

Opaque forms anhedral grains averaging €.83-6.1 mm in size. The
opaque~rich layers and lenses contain about 38-58% opagque grains.
Elongate grains commonly are oriented parallel to foliation.

Apatite forms anhedral to subhedral grains averaging 2.25-8.1 mm
in size in the gquartz-plagioclase-rich layer.

Coarser grained zones dominated by gquartz and less ankerite may
represent early veins and replacement zones. These zones contain
mincor plagioclase, opague, and muscovite,



Sample 568469 Metamorphosed, Silicified Dacite (Crystal) Tuff:
Early, Deformed Quartz Veins; Late Hematite Veinlets

Scattered crystal fragments of plagioclase and quartz and
porphyroblasts of pyrite are set in a deformed groundmass dominated by
quartz and plagicclase with less abundant sericite, chlorite, and
calcite. Many quartz-rich patches may be pre-deformation replacements
of finer grained plagioclase-rich material. Some coarser grained
gquartz-rich patches and lenses probably are deformed veins. A few,
late, braided veinlets are of hematite.

crystal fragments

plagioclase 1%

quartz 8.2
groundmass replacement patches, veins
guartz 45-58% 5= 7
plagicclase 2B8-25 8.1
sericite/muscovite 7- B

chlorite 5- 7 @.3
pyrite 2- 3

calcite 2~ 3 a.5
Ti-oxide/leucoxene 1

epidote 8.5

apatite minor
veinlets

hematite 8.7

Plagioclase forms crystal fragments averaging 8.15-96.3 mm in
size. Alteration is slight to sericite.

Quartz forms rounded crystal fragments averaging @.3-8.6 mm in
size and one grain 1.7 mm long, They are recrystallized siightly to
moderately toe finer subgrain aggregates.

Plagioclase is concentrated in plagioclase-rich patches up to
a few mm across as equant, slightly interlocking grains averaging
@.91-8.82 mm in size. In many patches, plagicclase is altered
slightly to strongly to sericite.

Chlorite angd sericite form flakes averaging #.62-8.€5 mm in size.
Locally they are concentrated in patches with grain size ¢.1-8.2 mm.
Chlorite is plecochreic from light vellowish green to light/medium
green., In a few sericite-rich lenses, sericite is kinked strongly and
recrystallized parallel to foliation.

Ankerite/calcite forms patches and lenses parallel to feoliation
averaging @.5-1 mm in size, It is concentrated in patches up to 1 mm
across of anhedral grains averaging 9.15-8.3 mm in size.

Pyrite forms euhedral to subhedral porphyroblasts averaging
.1-6.3 mm in size, a few up to #.5 mm in size, and and two from
1.5-2.5 mm acress., OQOne larger grain is replaced along fractures and
grain borders by deep red-brown hematite, 1In the pressure shadows of
the larger porphyrecblasts are patches of fine grained gquartz, calcite,
and chlorite up to 1.5 mm in size. Commonly, calcite forms anhedral
grains beordering pyrite, and quartz and less abundant chlorite occur
in unoriented or comb-textured aggregates further away.

Ti-oxide/leucoxene forms ragged patches averaging #.1-6.2 mm in
size, and locally up to 8.5 mm across of cryptocrystalline aggregates,

Epidote forms grains averaging 0.81-6.83 mm in size; these are
concentrated moderately in patches up to 2 mm across, in which
they are intergrown with extremely fine grained plagioclase and
moderately abundant chleorite and sericite.

Apatite forms anhedral grains averaging #.065-8.1 mm in size.

(continued)



Sample 568469 {page 2)

Patches up to 3 mm across are dominated by gquartz grains
averaging 6.845-8.1 mm in size. They contain minor calcite and/or
chlorite. Some of these are angular and of uncertain origin,
possibly recrystallized quartz crystal fragments. Others are
segmented parts of deformed veins, which were warped moderately and
sheared along sericite-rich seams parallel to feoliation. A few
recrystallized patches of quartz-{plagioclase) contain slightly
interlocking grains averaging 9.87-8.15 mm in size.

A few, late, braided veinlets averaging @.85 mm wide are of
opaque {(hematite?).



Sample 5684748 Metamorphosed Dacite Crystal Tuff;
Deformed Quartz-(Plaqicclase)-rich Veinlets and Patches

Crystal fragments of plagioclase and quartz are set in a
groundmass dominated by plagioclase with much less quartz and minor
biotite, chlorite, muscovite, and hematite/pyrite. Lenses of quartz
and quartz-pyrite with much less chlorite, calcite, hematite, and
blotite represent recrystallized patches and deformed veinlets,

crystal fragments patches, veinlets
plagioclase 7- 8% guartz 4~ 5%
guartz 4~ 5 plagioclase 1- 2
groundmass hematite/opague @£.3
plagioclase 55-60 biotite .1
guartz 15-28 chlorite g.1
biotite 2- 3 calcite #.1
chlorite 1

muscovite 1

opagque é.3

hematite 2.3

Plagioclase forms egquant phenocrysts averaging ¢.5-2 mm in size.
Alteration 1is slight to disseminated flakes of sericite. Some grains
are recrystallized slightly toc moderately to extremely fine subgrain
aggregates, probably of more-sodic plagioclase. One phenocryst is cut
by a veinlet of guartz averaging 4.1-98.15 mm wide, A few phenocrysts
are bordered by patches of very fine dgrained plagioclase-quartz,
probably recrystallized from the groundmass. Some of these patches
also contain one or more of opaque, calcite, chlorite, and bioctite.

guartz forms crystal fragments averaging 6.7-1.7 mm in size.
Most are recrystallized to finer subgrain aggregates, commonly with
wavy extinction. A few quartz-rich patches (probably fragments)
contain intergrowths of very fine grained calcite.

The groundmass is dominated by moderately interlocking
plagicclase grains averaging #.#1-8.82 mm in 9rain size and
anhedral, equant gquartz grains averaging #.982-¢.03 mm in size.

Biotite and less abundant muscovite form disseminated flakes
averaging @.83-8#.87 mm in size. Pleochroism of biotite is from pale
to medium brown.

Chlorite, muscovite and less abundant hematite/opagque are
concentrated in lenses of extremely fine to very fine grained
aggregates, in part bordering plagioclase phenocrysts., Chlorite is
pleochroic from pale to very light green.

Opaque {pyrite) forms disseminated grains and clusters up to
9.3 mm acress of grains averaging €.81-6.95 mm in grain size, with a
few up to 8.15 mm in size. Most larger grains are altered along their
margins to red-brown hematite. Clusters are altered moderately to
completely to hematite.

Apatite forms anhedral, equant grains averaging 8.83-8.867 mm in
size, and a few up to 6.17 mm long. One elongate prismatic phenocryst
.2 mm long occurs in a plagioclase crystal fragment.

Several recrystallized patches up to 1 mm in size consist of
aggregates of gquartz and plagioclase averaging ¢.1-8.2 mm in grain
size., Some contain minor to moderately abundant grains of one or more
of apatite, chlorite, and hematite (after pyrite).

A few guartz-rich patches up to a few mm long and 1 mm wide may
represent fragments of deformed veins. Some contain minor to
moderately abundant plagioclase, biotite, chlorite, and hematite
{probably after extremely fine grained pyrite}),



Sample BC92-47 Metamorphosed, Calcareousa Felsic Tuff(?)

The sample contains patches dominated by muscovite-sericite
and/or plagioclase/guartz, which grade into patches deminated by
calcite with less abundant muscovite flakes and ankerite/limonite
porphyroblasts, and much less abundant pyrite and quartz. The
variations in the composition and texture of felsic patches suggest
that the rock has a felsic tuff component. Much of the calcite may be
primary, as suggested by the presence of limestone units nearby (Bob
Wright, pers.comm). Alternately, some or much of the calcite could be
0f replacement origin. Ankerite porphyroblasts are of metamorphic
origin. The rock has a prominent foljation, caused mainly by
orientation of muscovite flakes and seams,

felsic patches/fragments(?)

muscovite-sericite 12-15% chlorite A.1%
plagioclase/quartz 5- 7 Ti-oxide minor
carbonate-rich patches
calcite 4P-45 pyrite 3- 4
muscovite 17-29 gquartz 2= 3
ankerite/limonite 8-19 chlorite 8.1
{porphyroblasts)

Most felsic patches consist of intimate intergrowths of egquant
plagioclase/quartz grains averaqging é.81-4,.63 mm in grain size
intergrown with abundant flakes of muscovite/sericite averaging
#.83-8.65 mm long., Some of these patches contain lenses and patches
averaging 9.1-8.3 mm in size of coarser grained quartz. Borders of
these patches with carbonate-rich patches are slightly to moderately
gradational, and are characterized by an increase in grain size,
mainly of muscovite and quartz, and an increase in content of calcite.

A few patches up to #.5 mm across are dominated by interlocking
plagioclase/quartz grains averaging 0¢.01-0.82 mm in size.

Chlorite forms scattered clusters of flakes intergrown with
sericite-muscovite., Ti-oxide forms disseminated grains averaging
8.01-8.62 mm in size, and a few up to 8.1 mm across.

One patch (fragment in tuff?} 2.5 mm long contains ragged flakes
(porphyroblasts?) of muscovite averaging @¢.15-9.2 mm in size in a

groundmass of much finer grained sericite/muscovite and less abundant
plagicclase/guartz.

In carbonate-rich patches, calcite forms anhedral grains
averadqing @#.85-8.2 mm in size, either alone or in intergrowths with
minor to moderately abundant muscovite, quartz, and pyrite. Muscavite
forms disseminated flakes averaging #.1-6.15 mm long intergrown with
calcite: with increasing muscovite content, these zones grade into
muscovite-rich patches and seams of similar grain size.

Ankerite forms porphyroblasts averaging 2.3-8.7 mm in size. A
few are fresh, but many are altered moderately to completely to
limonite. Cavities in the sample rimmed by minor limonite appear to
be altered ankerite porphyroblasts in which the limonite was removed
from the rock by leaching.

Quartz is concentrated moderately in patches averaging 6.85-6.2
mm in grain size,

Pyrite forms subhedral to¢ euhedral grains averaging 4.65-9.5 mm
in size, and a few up to 1.7 mm across.

Chlorite forms a few flakes up t¢ 8.3 mm in size mainly

associated with quartz and pyrite, Pleochroism is from pale to light
green,
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To: WESTMINMINES LTD.

C hemex La bs Ltd L] P.C. Box 49066, The Bentall Centre

. Analytical Chermsls * Gaochemists * Registerad Assayers VANCOUVER, BC
212 Brockshank Ave., North Vancouver VX 1G4 AD224510
British Columbia, Canada V7J 2C1

: -984-
PHONE: 604-984-0221 Commenis: ATTN: MURRAY JONES

CERTIFICATE A9224510 ANALYTICAL PROCEDURES

WESTMIN MINES LTD. CHEMEX |NUMBER DETECTION UPPER
Project: BELL CREEK 6107 CODE |SAMPLES DESCRIPTION METHOD LiMIT LIMIT
PO #- — e L [ e o L.
983 1 Au ppb: Fuse 30 g sanple FA-AAS 5 10000

:;ﬁl::p:‘::“i::":r;:ti‘;roi‘blfgggf’;gf’““r‘ BC. 594 | 58 [Al203 %: Whole rock ICP-AES .01 99.99
588 58 Ca0 %: Whole rock ICP-ARS 0.01 99.99

590 58 Ccr10l %: wWhele Rock ICP-AESR 0.0 100.00

588 58 Falod{total) %: Whole rock I1CP-ARE 0.01 16D.00

821 58 Ki0 %5 Whole rock ICP-AES ¢.01 99.99

581 58 MNgO %: Whole rock ICP-AES 0.01 99.99%

59¢ 58 MnO %: Whola rock ICP-ARS 0.01 99.99

SAMPLE PREPARATION 59% 58 Ma20 %: Whols rock ICP-AES 0.01 99.99

597 58 P20% %: Whole rock ICP-AES 0.01 99.5%

- 592 58 8102 %: Whole rock ICP-AKS 0.01 99.9%

595 58 T102 %: Wholas rock ICP-ARS 0.01 99.9%

CHEMEX NUMBER 475 58 L.O.I. %: Loaw on igmition FURNACE 0.01 99.9%
CODE  |SAMPLES DESCRIPTION 540 50 Total % CALCULATION g.01 105.00
891 58 Ba ppra 1 10000

F-—— - - 573 58 Wb ppm Ice 10 10000
a08 58 Assay ring to approx 150 mash 1067 58 |Rb ppm 3 10000
274 58 0-15 Ib crush and aplit ase 58 8r ppm 10 10000
200 58 Whole rock fusion 974 58 (Y ppm IcP 10 10040
218 58 Nitric-aqua-ragia digeation 978 58 |2Zr ppm Icp 19 10000
1929 Ea Co ppm: 9 elemsnt. soll & rock ICP-AER 1 10000

1931 58 Cu ppm: § slement, soll & rock ICP-AKS 1 10000

1938 58 Mo ppm: 9 element, soll & rock ICP-AKS 1 10000

1940 58 Ni ppm: § element, scll & rock ICE-AES 1 10000

1004 58 Pb ppm: 9 element,soll and rock ICP-ARS 5 10000

1950 58 In ppm: 9 elemant, soll & rock ICP-AES 2 10000




Chemex Labs Ltd.

Analylical Chemists * Geochemists * Registerad Assayars
212 Brooksbank Ava., North Vancouver

British Columbia, Canada V7J 2C1
PHONE: 604-984-0221

Ta: WESTHMIN MINES LTD.

P.O. Box 49066, The Bentall Centre
VANCOUVER, BC
V77X 1cd

INVOICE NUMBER

19216670

SAMFLE

§ OF ANALYSED FOR UNIT
BILLING INFORMATION SAMPLES CODE - DESCRIPTION PRICE  PRICE AMOUNT
Date: 9-JuL-92 29 299 - Pulp; prepped on other workorder 0.00
Project: BILL CREEK A-12 W.R.A ICP 26.00 20.00 580.4G0
P.O. No.:
Account: GP — —
cou Total Cost § 580.00
{Reg# R100S38885) GST § 40.60
Comments:
TOTAL PAYABLE {CDN) $ 620.60
Billing: For analysis performed on

Certificate A3216670

Terms: Payment due on receipt of invoice
1.25% per month {15% per annum)

charged on overdue accounts

Please Remit Payments to:

CHEMEX LABS LTD.

212 Brooksbank Ave.,
North Vancouver, 8.C.
Canada V74 2C1




To: WESTMIN MINES LTD.

Chemex La bs Ltd - P.O. Box 49066, The Bentall Centre

Analytical Chemists * Geochemists * Registered Assayars VANCOUVER, BC
V7X 1C4 A9215835

212 Brooksbank Ave., North Vancouver
British Columbia, Canada V7J 2C1

PHONE: 604-984-0221 Comments: ATTN: MURRAY JONES
CERTIFICATE A9215835 ANALYTICAL PROCEDURES
WESTMIN MINES LTD. CHEMEX |NUMBER DETECTION UPPER
. CODE  [SAMPLES DESCRIPTION METHOD LIMIT LIMIT
Project: 6107
PO #- _ — . e
534 ] Al203 %; Whole rock ICP-AES 0.01 $9.99
e e ot on 22 oo gg T e 88 9 [cao %: wnole rock ICP-ARS 0.01 99.99
PO L . 590 9 |cr203 x: whole Rock ICP-AKS 0.01 100.00
586 9 re203{totml) %: Whole rock ICP-AKE 0.01 99.5%9
811 9 K30 %: Whole rock ce-Axs 0.01 59.5%9
593 9 MgO %: Whole rock ICP-ARS 0.01 $9.99%
596 9 MO %: Whole rock ICP-AERS 0.01 59.99
599 9 Nad0 %: Whole rock ICP-ARSH 0.01 25.99
597 9 F105 %; Whols rock ICP-AKS 0.01 9%.5%
SAMPLE PREPARATION 592 ] 8102 %: Whole rock ICP-ARS 0.01 99.99
595 9 7103 %r Whola rock ICP-ARS a.01 99.99
475 9 L.0.I. %t Loss on ignicion FURMACE 0.01 59.99
CHEMEX |NUMBER 540 9 |[Total % CALCULATION ¢.01 105,00
CODE  [SAMPLES DESCRIPTION 1929 9 |[Co ppm: 9 element, eoll & rock ICP-AES 1 10000
1931 9 Cu ppm: 9 elemant, scll & xock ICPF-ARS 1 10000
1938 9 [Mo ppm: 9 element, soll & rock ICP-ARS 1 10000
208 9 Assay ving to approx 150 mesh 1940 9 i prear 9 elmuant, soll & rock ICP~-ARS 1 10000
274 9 0-15 1b erush and split 1004 $ iPb ppm: 9 elsment,soll and rock ICP-AKS 5 15000
200 9 whols rock fusion 1950 9 En ppw: 9 alemant, soll & rock ICP-ARS 3 10000
Pkt ] 9 Nitric-agqua-regla digestion
* NOTE 113
Codes 1000 13 used for repeat gold analyses
It shows typical sample variability due to
coarss gold offects. Each walue i=n
correct for lts particular subsample.




File Name M NBCWRAR,ROC Anhydrous

Sample SEQ424 560425 560426 560427 560429 560430 560431 5604132 560433 560434
Anhyd Cooft 1.01257 1.012586 1.00624 1.00472 1.01523 1.01430 1.00513 1.00110 1.05108 0.5958512
slo2 T6.03 17,18 70.03 £8.886 79.90 7%.28 64.56 64,735 53.47 70.54
Tic? 0.24 .22 0.51 .67 0.14 .18 0.58 0.56 1.00 0.29
alzo3 13.70 12.93 14.10 15.34 10.52 11.54 19.24 6. 13 16.51 15.49
Fa2oir 2.88 2.43 4.87 4.22 3.04 .64 3.71 5.67 13.26 3.40
MrO 0.03 .11 0.11 0.086 G.01 0.01 0.09 .12 0.21 .08
MqC 2.46 2.83 2.45 2.14 3.77 3.54 1.2% 1.87 7.81 1.41
Cad 1.57 0.3% 2.35 1.08 0.11 0.12 5.11 5.89 5,03 2.28
Na20 0.74 0.38 4.592 7.28 0.34 0.38 3.53 3.4 2.29 6.15
2o 2.1% 2.7% 0.4% 0.17 2.0% 2.18 1.38 0.68 0.2% 0.22
P20% 0.113 0.14 0.13 0.1% 0.13 0.33 0.16 0.19 0.16 0.13
Total 100.00 10000 100.040 100,00 100.00 100.00 100.00 100.00 100.00 100.00
Lol 2.175 2.82 1.72 1.81 2.686 2.15 1.66 1.67 3.64 0.95
Mg 0 b2 . B9 69,72 49,86 3. 11 71.08 72.67 3%.96 40.80 53.83 45.12
Cr 217 116 2086 34 218 278 kL 133 36 349
Wi 3 k] q 2 1 2 i 3 13 ]
Co 3 k] 10 10 & k] k) 10 25 3
Cu 4 1 1 23 2 T 4 15 159 2
Pb 2 2 - - - 2 - - - -

Zn 59 225 64 18 18 51 6§ &4 103 B2
K 17411 23200 1843 1418 17024 18103 11431 5651 2094 1817
Rb 2] 48 1 - 19 20 22 10 - -

Ba 608 ooz 191 251 a1z 1745 193 260 €3 20
Sr 101 G 91 0 10 10 121 120 63 80
Nb - - - - - - - - - -
Zr 122 1592 10 111 162 269 11 20 32 iln
T1 1458 1338 076 4036 852 1054 3495 336l 5986 1731
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Sample
Anhyd Coeff

Shlo?
Tig2
AlZ203
Fe?odr
Mno
Mg
Cal
Nalou
K20
P205
Toral

LOT
Mg 4

cr
Ni
Co
Cu
b
Zn

Rb
5r
Kb

Zr
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AT MVHUWRAR.ROC

560435
.99187

8.6C

.21
11.28

2.56
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C.32
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2
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73,
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.00
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26.

37
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a5

0D

09

28

B684

i6

553

&0

80

3498

30

560463
1.069598

52.56

355

a2
153

53
5517
i1

560464
1.06929

64.66
0.44
16.49
3.61
a.11
1.36
£.00
4.66
2.4%6
0.21
100.00

20416
18
1037
235

06
2628
11

560465
1.14260

§6.73
0.83
18.32
11.01
0.0%
1.26
14,90
2.93
0.85
0.08
100.00

13.48

41,38

39

25
141

62

7018
24
754
320

23
5000
i1

560466
1.057%8

61.02
0.75
16.11
B.33
0.11
5.56
.81
2.81
1.28
0.21
100.00

3.19

56.96

38

1%
k3t

8BS

10627
18
487
201

42
4503
21

560467
1.08707

56.30
0.90
16.57
13.01
0.14
7.25
2.53
0.78
2.3%
Q.12
100.00Q

8.39

52.46

37
13

103

183

19853
14
196
65

22
5409
11

560468
1.09457

57.90
0.65
14.57
15.93
0.10
3.31
5.82
4.93
1.51
0,28
100.00

B.72

37.45

37

19
170

44

1253%
28
405
151

22
Je7l
22



Flle Wame
Sample
Anhyd Cocff

51C2
Ti02
Rl2o3d
FezQ3r
Mo
Mgl
Cap
Na2(@
K20
B20%S
Total

jeh)
My F

cr
N1
Co
cu
Pb
n

Rb
Ba
Sr

Nb
Zr
T1

65,

0.
16.
W13
W12
W26
.32
.B6
.63
.20
100,

O MW N O,

L

ATNECWRAR,ROC
56046%
1.03982

51
16
21

Q0

.64

35

10
13

10

21820

897
103

62

4573

21

72

.29
.58
.93
W73
.09
.04
.65
.32
.87
.23
.00

.21

W23

34
2
7

14

12

56

1258

382

30

i34}

34919

10

Anhydrous
560470
1.00492

MP-01
1.02512

71.76

0.40
13.12

9.63
0.01
0.67
0.24
0.51
1.59
0.08
0.00

1.%2

12.08

MP-02
1.02512

50.66
.81
W26
.33
.13
.26

0
17
]
0
7
0.60
3
¢}
a
O

-

.63
-1
.09
100.00

1.24

4681

MP-06
1.00020

79.%1
0.20
11.04
2.37
0.04
0.36
0.78
5.1
0.30
0.086
100.00

2490

487074
1.00160

70,586
0.56
14.49
3.78
0.11
1.490
0.69
1.26
1.04
0.10
190.00

1.34
42.38

8647

160
30

5.0
80
3362

560420
1,16414

48.45
0.5Q
T7.69

10.10
0.1%

17.35

15.42
Q.17
0.01
0.10

100.00

12.61
11.27
1872
15}
29
148

L1 ]

97

244

23
3003

560421
1.00432

67.49
0.61
16.18
Z2.04
0.03
2.45
4.08
6.84
.03
0.25
100.00

1.93
70.42
34

26
13

14

250

10
241

10.0
121
3673

560422
1.05966

47.54
0.28
15.66
T.56
0.13
12.29
14.73
1.72
0.03
0.07
100.00

5.60
76.31
1015

96
21

19

264

11

417

11
1652

BC-92-23
1.02407

52,88
1.22
16,97
9.08
0.1%
£.34
9.66
3.38
0.15
0.16
100.00

1.30
$8.02

140



Flle Nam:o
Sampla
Ankyd Ceeff
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Tio2
Al203
Feodr
MnQ
[+ L]
CaQ
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K20
P205
Toral

1ol
Mg #

Cr
N1
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Cu
Pk
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o0 QW@ O
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16.57
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0.1
100.00
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14983
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0.21
4.59
3.4
0.13
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1.56
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0.08

160.00

0.71

32.24

8C-92-34
1.01492

EB.Z3
0.38
14,149
5.28
0.12
1.62
5.84
3.12
0.6]
0.10
100.00

1.61

317.886
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2251

BC-92-35
0.99950

B82.36
0.19
?.38
1.4
2.03
0.63
1.37
3.12
0.89
.10

100.00

0.94

18,22

205

BC-92~36
1.00%79

g9.87
0.17
4.02
2,61
Q.05
1.03
L.41
0.18
0.42
0.23
100.00

1.17

43,91

276

BC-92-37
1.03541

61.67
.67
17.20
1.33
0.17
3.91
5.65
.17
1.10
0.12
100.00

2.95

51.39

BC-92-38
1.06360

61.01
0.67
17.20
8.56
0.19
4.57
5.09
1.60
1.02
0.08
100.00

4.96

51.41

k1

BC-92-41
1.21477

3%.94
0.73
16.75
10.14
0.23
5.14
23.13
3.69
0.24

100.00

16.07

50.08

42



Flle Nawe A3 NHCWRAR, ROC Ankydrous
Sample BC-32-45 BC-92-46 BC-92-47 BC-92-50 560423
anhyd Coeff 1.05188 1.16273 1.23877 1.05831 1.04406

5102 58.46 51.08 37.08 59.27 50.a88
T102 0.73 0.80 0.72 0.76 1.05
AL203 16,51 16.72 17.37 16.26 17.13
Faldir 9.40 10.71 §.21 9.%0 10.84
Mnd G.l4 0.21 0.33 0.13 o.17
Mg 6.13 2.16 1.89 5.99 1.¢6
Cal 3.2 12,132 2%.37 4.75 7.40
Na2s 2.64 4,30 1.04 1.59 4.18
K2¢ 0.17 1.49 1.93 1.31 0.46
P205 0.29 .21 0.05 0.as 0.23
Tatal 140,60 100.00 100.00 164,00 100.00
Lol 4,413 12.30 15.58 4.486 3.12
Mg 51,15 28.57 31.34 54,52 58.34
Cr 36 ao a7 T2 71
191 - - - - 27
Co - - - - 29
[o¥] - - - - 93
Pb - - - - 2
Zn - - - - 58
K B34 12332 16029 10854 3814
Riz - - - - T
Ba - - - - 261
Sr - - - - 251
Nb - - - - -

ir - - - - 52
T1 4352 1769 4293 4568 6322
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Chemex Labs Ltd.

Analyical Chermists ~ Geochermists * Ragistered Assayers
212 Brooksbank Ave., Nofth Vancouver

British Columbia. Canada V70 2C1

PHONE: 604-984-0221

To: WESTMIN MINES LTD.

PO Box 43066, The Bentall Centre
VANCOUVER, BC
VTX 1G4

Comments. ATTN. MURRAY JONES

CERTIFICATE A9224511
WESTMIN MINES LTD. CHEMEX
Project: BELL CREEK 6107 CooE
PO #: B
Saoples saubmitted to our lab in Vancouwver, BC. 22::
This report was printed on 19-NOV-92. 2119
24120
21321
2122
2121
r—— 2124
SAMPLE PREPARATION 2176
e 2127
2128
CHEMEX [NUMBER 215¢
CODE  |SAMPLES DESCRIPTION 2130
2131
P —_— . ———— e 2132
205 17 Geochem ring to approx 150 mash 2151
274 17 0-15 1lb crush and split 2134
239 17 1CPr - AQ Digestion charge 4135
4138
2131
2138
213%
2140
2141
2142
2143
2144
2145
* ROTE [1: e 2146
- 2147
The 32 element ICP package is suitable for 2143
trace metals in wecil and zock saoples. 2149
Elamants for which the pitric-agqua regia
digestion ie poesibly incomplete are: Al,
Ba, Be, Ca, Cr, Ga, K, La, Mg, Na, Sxr, T,
Tl, W.

NUMBER
SAMPLES;

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

ANALYTICAL PROCEDURES

DESCRIFTION

Au
Ag
Al
A3
Ba

ppb: Fuse 30 g sangle

ppm: 32 elament, Boll & rock
%: 32 element, Boil & rock
Prm: 32 elewment, ecil & rock
ppm: 311 elemant, soll & rock
Ba ppm: 32 elemmant, moll & rock
Bl ppm: 31 elemsant, aoil & rock
Ca %: 32 elemmnt, s0il & rock
Cd ppm: 32 alement, s0il & rock
Co ppm: 32 elemant, soil & rock
Cr ppan; 321 slemant, soll & rock
Cu ppm: 312 alemsnt, soll & rock
Fe % 32 elemsnt, roil & rock
Ga ppm: 32 alement, soil & reck
Hg ppe: 32 aleament, soll & rock
X %: 31 element, Bocil & rock

La ppm: 32 element, scil & rock
Mg %: 32 alemmant, sBoll & rock
Mo ppm: 32 element, woil & rock
Mo ppm: 31 slament, scil & rock
Ma %t 32 slemant, soll & rock
Ni ppm: 32 element, soll & rock
P ppmr 32 element, soil & rock
Pb prm: 32 element, soll & rock
8b ppmt 12 element, soil & rock
fc ppa: 32 ealaments, aoll & rock
8r ppa: 32 element, socil & rock
TL %:; 32 slement, soil & rock
Tl ppm: 32 elemant, scil & rock
U ppam: 32 ewlement, s8cll & rock
Vv ppm: 31 element, soil & rock
W ppm: 33 alemsnt, scoil & rock
Zn ppm: 32 elemant, acil & rock

METHOD

FA-AAS

ICE-AXS
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
TCP-AES
ICP-AES
ICP-AB3
ICP-AES
ICP-ARS
ICP-ARS
ICP-AKS
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-AES
ICP-ARS
ICP-ARS
ICP-AES
ICP-AES
ICP-AES
ICP-ARS

AG224511

DETECTION UPPER
LIMIT LIMIT
5 100040
0.2 200
0.01 15,00
2 1c000
18 icoee
0.5 100.0
2 10000
g.o1 15.00
2.5 100,0
2 ipo000
1 lo000
1 10000
.01 15.08
16 10000
1 10000
0.01 190.00
10 10000
¢4.01 15.00
5 100090
1 10000
0.01 5.00
1 10000
10 10000
2 10000

2 10000
1 10000
1 10000
0.01 5.00
1¢ 10000
10 10000
1 10000
10 lLag00
2 10600




Chemex Labs Litd.

To: WESTMIN MINES LTD.
P.C. Box 49066, The Bentall Certra

Page Number :1-A
Total Pages 1
Cerificate Date; 19-NOV-92

Analytical Chermists * Geochamists * Registered Assayers VANCOUVER. BC invoice No. 119224511
V7X 1C4 P.O Number
212 Brooksbank Ave., North Vancouver Account ‘GP
British Cotumbia, Canada V7J 2C1 Projfect : BELL CREEK 6107 ’
PHONE: 604-984-0221 Comments: ATTN. MURRAY JONES
, CERTIFICATE OF ANALYSIS A9224511
PREP | Au ppb Ag Al As Ba Be Bi Ca cd Co cr Cu Fe Ga Hg K La Mg Mn
SAMPLR CODE FA+AA  pra X ppe  ppa  ppR ppm X ppm  ppm  ppm ppm X pma  ppa ¥ pmm ¥ pro
s0428 105) a4 « 5 « 0.2 1.37 2 110 < 0,5 ] 0.01 < 0.5 5 158 [ .70 < 10 <1 0.33 < 10 D.83 0
50438 205|274 «5 «<D.2 0.31 [ 1 80 < 0.5 <2 .43 « 0.5 2 130 7 1.65 < 10 <1 0.10 < 10 0.46d 800
50437 205|214 15 0.4 0.19 16 10 <« 0.5 < 2 1.4t < 0.5 4 330 127 1.51 < 10 <1 0.08 < 10 0.61 570
60438 205] 274 a0 0.2 1.23 < 2 470 < 0.5 < 2 3.11 < 0.5 9 - 1] 253 4.1% < 10 <1 0.51 < 10 1.61 795
E60450 20%| 274 <5 «<0.2 0.5 4 20 < 0.5 <2 14.40 < 0.5 3 62 15  1.258 < 10 <1 D.06 <« 10 0.60 2670

&
CERTIFICATION. .

Fe=



To: WESTMIN MINES LTD. Page Number 1-B

Chemex Labs Ltd
! L] P.C. Box 49066, The Bentall Centre Certilicate Date: 19-NOV.82

Analylical Chemists * Geochemists * Registared Assayars VANCOUVER, BC Invoice No. (19224511
VX 1C4 P.O. Number
212 Brooksbank Ave., North Vancouver Aceount 'GP
British Columbia, Canada V1) 2C1 Pfojecl - BELL CREEK 6107 :
PHONE: 604-984-0221 Commenis: ATTN: MURRAY JONES
CERTIFICATE OF ANALYSIS A9224511
PREP Mo Na Ni P Pb sb 8c 3 4 Ti Tl o v W in
BAMPLE CODE rem X ppm ppE pm PO DM ppR ¥ pm ppz  ppa  ppm pp@
550428 d05| 274 k) 0.04 7 150 2 2 2 T < 0.01 < 10 < 10 15 < 14 8
60436 205274 [ a.08 2 aso [ ] < 3 3 146 < 0.01 < 10 < 10 ] < 140 44
60437 205] 274 1 < 48.01 a 110 2 2 3 1% « 0.01 < 10 < 10 14 < 10 18
60418 205| 274 <1 0.07 4 410 2 2 9 107 D.o8 < 10 « 10 31 < 10 40
FGOIGD 05| 274 48 0.01 12 140 [} < 2 F 72 <« 0.01 <« 10 10 1% < 10 54

CERTIFICATION:____ _ £ g Q“F}Q-



Chemex Labs Lid.

Analyticat Chemists * Geochemists * Ragistersd Assayors

WESTMIN MINES LTD.

£.0. Box 42068, The Bentaill Centre
VANCOUVER, BC

Page Numbsr :1-A

Total Pages 1
Ceriificate Date: 01-JUL-92
Invoica No. 19216669

212 Brooksbank Ave , North Vancouver VX ic4 RO Number
British Columbia, Ganada V7J 201 Project - BILL CREEK '
PHONE: 604-984-0221 Commenis CC: R.L WRIGHT

CERTIFICATE OF ANALYSIS A9216669 ]

Ao ppb Ag Al As Ba

cd Co Cr Cu Feo Ga

La Mg n
rpa % rpa

[

< 10 1.49 735

FAHAA  pim A pm pHa ppa  ppa  ppa  ppa ¥ ppm

pe 208} 274 <5 <0.2 3.80 <12 80 < 0.% < 0.5 16 57 217 4.5% < 10
205 274 <5 <0.2 0.65 2 50 < 0.5 < < 0.5 27 2% 117 5.6% < 10

205|274 <5 <0.2 0.80 <2 0 <0.5 < < 0.5 15 16 86 3.5 < 10

205{ 274 <% <0.1 3.03 14 160 < 0.5 < < 0.5 1 6 117 1.24 10

205 274 <% <0.2 4.07 10 W <0.5 < < 0.5 1% 53 5 480 < 10

A A A A
-

CERTIFICATION:

<10 1L.od 1130
< 10 0.77 1500
<10 1.14 2530
« 10 3.55 §90




To: WESTMIN MINES LTD. Page Number :1-B

Chemex La bs Ltd - P.O. Box 49066, The Bentall Cantra Eglgﬁ’g:gaga!e::éi-JUL-Qz

VANCOUVER, BC Invoice No. 119216669

Analytical Chemists * Geochemists * Registered Assayers

212 Brooksbank Ave., North Vancouver V7X1C4 PO Number -
British Columbla, Canada  V7J 2C1 Projoct BILL CREEK -
PHONE: 604-584-0221 Commenis: CC: RL. WRIGHT

CEHTIFiCAIE OF ANALYSIS_  A8216669

PREP Mo Fa Ni 3 b b 8c St Ti T u v W Zn
BAMPLE coDE rm % pp= ppm ppm ppm  ppA ppm ¥ pm ppm ppa  ppe  pa
T
!
)
)
}
rc-sz-as znsl :-ul <1 0.03 7 1080 <2 <2 9 & 0.0 <10 <10 98 10 30
~92-46 205|374 <1 0.13 $ 700 2 4 2 41 < 0.01 <10 <« i0 20 20 36 T
-$2-47 205( 374 <1 0.10 7 180 < 2 N 7 f18:¢ 0.01 < 1¢ < 10 29 0 46
-92-48 205|274 2 0.15 21 360 4 8 19 77 <001 <16 < 10 132 10 74
-92-50 20s| 274 <1 0.83 4 160 < 2 M 10 27 0.22 <10 < 10 51 10 100

S
CERTIFICATION: tj a &%L o




APPENDIX E

GEOCHEMICAL RESULTS, SILT SAMPLES

RPT/93-008



To: WESTMIN MINES LTD

C h e m ex La bs Ltd n P.0. Box 49066, The Bentall Centre

. Analytical Chemists » Geochemists * Registered Assayers VANCOUVER. BC
212 Brooksbank Ave., North Vancouver V7X 104 AB223564
British Columbia, Canada V7J 2C1

PHONE: 604-984-0221 Comments: ATTN: MURRAY JONES

CERTIFICATE A9223564 ANALYTICAL PROCEDURES
WESTMIN MINES LTD. CHEMEX |NUMBER DETECTION UPPER
Project BELL-CAEEK CODE [SAMPLEY OESCRIPTION METHOD LIMIT LIMIT
PO K- e . [ e I .
1000 3l Au check analysis 1 igeoo
33?1::p::?i::°gzigt:§rorh1i:ozf';;?“"r’ BC- 583 31 Au ppb: Tuse 3} g sample FA-AAS 5 10000
a6é n ruslon welght in grams BALANCE 0.01 30.00
943 3 Au pph: Fuse 3 g sample FA-AAS - 10000
866 31 Fuslon welght in grams BALANCE 04.01 30.00
2118 3 Ag ppm: 31 elemect, scil & rock ICP-AES 0.2 200
2119 3l Al %1 31 alemant, soll & rock ICP-ARS 0.01 15.00
2120 31 As ppm: 12 elemect, scll & Tock ICP-AES 2 10000
2121 31 Ba ppm: 12 elemant, soll & rock 1CP-AES 10 10000
SAMPLE PREPAHATION 11223 31 Be ppm: 32 element, soll & rock ICP-AES 2.5 100.0
[ - - T T Tt T/ T T 2123 n Bl ppm: 31 element, soil & rock ICP-AES 2 10000
1124 i1 Ca %: 31 eslemant, soil & rock ICP-AES 0.01 15,00
CHEMEYX |NUMBER 2115 1 Cd ppm: 32 element, soll & rock ICP-ARS 0.5 100.0
CODE [SAMPLES DESCRIFTION 2126 31 |Co ppm: 31 elemant, soil & rock ICP-AES 1 10000
2127 a1 Cr ppa: 31 element, soil & rock ICP-AES 1 10000
— 2128 31 Cu ppm: 31 salement, soil & rock ICE~-AES 1 10000
201 31 bry, misve to -80 mesh 2150 31 Fo %: 32 elemant, aoll & rock ICP-AES 0.01 15.00
229 31 ICP - AQ Digestion charge 2130 31 Ga ppm: 33 elemant, soil & rock ICP-AES 10 10000
2131 31 Hg ppm: 12 element, soll & rock ICP-AES 1 10000
2132 31 K %; 32 element, soil & rock ICP-AERH G.01 10.00
2151 3 La ppm: 32 elemsnt, soll & rock ICP-AES 10 10000
2134 31 Mg %: 32 alement, moll & rock ICP-AES 0.01 1%.00
2135 n Mo ppmm: 32 element, ecil & reck ICP-AES 5 10000
2136 1n Mo ppm: 32 element, scil & rock ICP-AES 1 10000
2137 3 Na %: 32 slemant, wsoll & rock ICP-AES 0.01 5.00
2138 31 Nl ppm; 321 element, scll & rock ICP-ARS 1 10000
2139 31 P ppo: 32 slemant, scil & rock ICP-AES 10 10000
2140 31 Pb ppm: 321 elemant, soil & rock ICE-ARS ] 10000
2141 31 8b ppm: 32 element, woil & rock ICP-ARS 2 10000
b NorE 1 4142 31 Bc ppn: 31 elements, s0ll & rock ICP-ARS 1 10000
2143 k| 8r ppa: 32 element, soil & rock ICP-AKS 1 ioco0o
Code 1000 is used for repesat gold analyses 2144 31 |7l %: 32 element, soil & rock ICP-ARS 0.01 5.00
It shows typical sample variability dus to 2145 31 Tl pym: 31 elemant, soll & rock ICP-AES 19 10000
coarses gold affacts. Each vwalue ls 2146 31 U ppm: 32 element, soil & rock ICP-AES 190 10000
correct for its particular subsample. 2147 31 |V ppm: 32 elemant, soil & rock ICP-AES 1 10000
2148 k54 W ppmt 32 alemsnt, soil & rock ICP-AXY 10 10000
® NOTE 2: 2148 il In ppm: 32 elemeant, msoil & rock ICP-AES 2 10000
The 321 element ICF package is asultable for
trece matals Iin soil and rock samples.
Elamants for whick the nitric-agua regia
digestion is possibly incomplets are: Al,
Ba, Be, Ca, Cr, Qa, K, La, Mg, NHa, 8r, Ti,
Tl, M.




To: WESTMIN MINES LTD Page Number 1-A

Chemex Labs Ltd
L] P.0O. Box 49066, The Bentall Centre Certificata Date: 01-NOV.92

Analytical Chamists * Gaochemists * Registered Assayers VANCOUVER, BC Invoice No. 118223564
212 Brooksbank Ava., North Vancouver VX 1C4 igoﬁnmber ap
British Columbia, Canada  V7J 2Ci Project : BELL-CREEK :

PHONE.: 604-984-0221 Comments. ATTN: MURRAY JONES

CERTIFICATE OF ANALYSIS A9223564

PREP Au Au ppb fusion Au ppb fusien Ag Al As Ba Pe Bl Ca cd Co Cr Cu Fe Ga Hy
SAMPLE cone check FA+AA wt. gm FA«AA wt. gu ppm X oot pps  ppm ppn % ppa ppm  ppe  ppm S pmm  ppm
37117 201|229 <5 <5 30.00 <% 30.00 <03 0.97 &7 130 <¢0.5 <2 0.49 < 0.5 ) 23 26 1.95 10 <1
37118 201] 229 <% <% 30.00 <3 30.00 <0.2 1.22 <1 230 < 0.5 2 0.5 < 0.5 1 38 s 2.46 10 <1
£7119 201f 229 <5 <5 30,00 <% 30.080 0.2 1.28 4 B0 0.5 i 0.66 < 0.5 8 50 s2  2.89 1 <1
87120 201| 229 «<§ <5 30,00 <SS 36.00 <0.2 1.16 <3 248 <0.5 <2 0.64 < 0.5 12 e 19 2.12 10 1
87131 201] 239 «S§ <5 30.00 <5§ 36.00 <o0.2 1.17 <2 230 <©0.5 <2 0.5 < 6.5 12 Y 30 2.69 10 <1 |
87121 201] 229 <5 <5 30,00 <5 30.00 0.2 1.5t & 2D < 0.5 € 0.60 < 0.5 8 23 13 2.1 10 <1
37123 101) 229 <85 <% 30.00 <5 30.00 0.4 Ma% <2 350 0.5 2 0.91 < 0.5 15 65 104  3.66 10 1
k87174 201)229] <16 <20 15.00 <10 15.00 0.2 32.82 <2 176 0.5 <1 1.18 < 0.5 s s6 62 2.3 10 <1
W87125 201] 229 20 §0 15.00 <10 15.00 0.2 2.57 <2 150 0.5 2 1.25 < 0.5 s 61 66 2.42 10 2

. ]
CERTIFICATION: t' EL:‘-,C_B_%Q\_ N



Chemex Labs Lid.

To: WESTMIN MINES LTD.
P.O. Box 43066, The Bentalt Centra

Page Number :1-B
Tolal Pages 1
Certificate Date: 91-NOV.g2

Analytical Chemists * Geochemists * Registared Assayers VANCOUVER, BC Invoice No. 119223564
V7IX 1C4 P.O. Number :
212 Brooksbank Ave_, North Vancouver Account ‘Gp
British Columnbia, Canada V7J 2C1 Project : BELL-CREEK ’
PHONE: 604-984-0221 Comments: ATTN. MURRAY JONES
CERTIFICATE OF ANALYSIS A9223564
PREP K La Mg = Ko Na Ni P Pb 8b sc sr Ti T1 T v W Zn
SAMPLE CODR L pha L] ppa 4] b PP rpa PP P ppm prm X prm pra ppa ppz ppa
a7117 01| 319 0.17 10 0.60 asn <1 o.04 11 470 [ < 32 4 57 0.12 < 10 < 10 69 < 10 412
37113 201 228 g.31 10 1.17 39 «1 0.0d bk} 410 § <« 2 [ 117 D.12 < 10 < 10 67 < 10 60
37119 a01| 22% 0.10 30 0.61 kF11 <1 0.02 n 620 « 3 < 2 7 T2 0.11 < 10 < 14 112 < 14 58
87130 201| 229 0.25 10 5.87 455 <« 1 0.10 12 670 [ < 2 4 LE] 0.18 < 10 < 14 123 < 1¢ 56
g8rial 201] 229 0.23 10 0.97 4790 <1 0.14 a2 540 [ < 2 4 79 Q.17 < 10 < 10 115 < 10 58
81122 201y 119 0.27 20 0.67 330 <1 0.04 13 530 2 < 3 é 115 0.14 < 10 < 10 TH < 10 54
7123 201] 229 0.4% 10 1.20 510 1 .01 3 510 [ <« 3 ] 50 0.16 < 10 < 10 T8 < 10 T8
87114 201) 229 0.08 10 0.63 550 1 4.03 k) 660 <« 2 < 1 ] 1] 0.09 < 10 < 190 53 < 10 48
87115 201) 229 0.0% 10 0.68 375 <1 .02 s 670 < 2 < 2 [ ] 16 0.11 < 10 < 10 59 < 10 44

[4]
CERTIFICATION: 1'“1""4" B {}/hk
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U-PB ZIRCON AGE OF A SAMPLE FROM SIMILKAMEEN FALLS,
SOUTHERN B.C.

Janet E. Gabites, Geochronelogy Laboratory,
Department of Geological Sciences, U.B.C.

Very little zircon was recovered from a sample of porphyry from
Similkameen Falls. Two zircon fractions have been analysed. The data is presented
in Table 1, and the analyses are plotted on a concordia diagram in Figure 1. One
fraction (B) is concordant but imprecise, and the other fraction (C) is disconcordant
and yields older Pb/U and Pb/Pb ages. The pattern of discordance is interpreted to
indicate the presence of an older, inherited zircon component in fraction C with an
average age of 694 Ma. The best estimate of the age of the rock is given by the
206pb/238U age of the concordant fraction, at 116 + 2 Ma. The lower intercept of a
York least squares regression through the two fractions confirms this date, but with
a much larger error.

TABLE 1. U-PB ZIRCON DATA.

F,.actipn_:u Wt U3 Pp3 208pp 200ph/204py, 206pp,238() 207ph/235y  207pp/206Ph
Description mg  ppm ppm % Measured4 ratoz%lc ratiotr%lc  ratiox%lo

Date+2g Dawexr2o Datet2¢

b bulk, 0.021 373 11.0 242  88.7 0.018119(692) 0.1208(2.86) 0.04836(2.53)

TA+44p 115.8+1.6 115.8%6.3  117.0%123.6
¢ bulk, 0.029 600 15.01 8.00 176 0.02528(.349)  0.1777(.436) 0.05315(1.86)
44y 160.9+1.1 172.636.3  335.3+87

Notes: Analyses by J. Gabites, 1993, in thcﬁGeochronoIogy Laboratory, l-)epanmem of
Geological Sciences, U.B.C..

IUGS conventional decay constants (Steiger and Jiger, 1977) are: 238UA=1.55125x10"10a"1,

235UL=9.8485x107105-1, 2381/235=137.88 atom ratio.

1. Column one gives the label used in Figure 1.

2. Zircon grain sizes are given in microns. _

3. U and Pb concentrations in mineral are corrected for blank U and Pb. Isotopic composition
of laboratory Pb blank is 206:207:208:204 = 18.16:15.29:37.62:1.00, based on ongoing
analyses of total procedural blanks of 37 + 5 pg (Pb) and 6 £ 0.5 pg (U).

4. Initial common Pb is assumed to be Stacey and Kramers (1975) model Pb of the age of the
207pb/206Pb age for each fracton.



Analytical Methods

Zircons were separated from an approximately 40 kg rock sample using a wet
shaking table, heavy liquids. and magnetic separator. The concentrate was sized using
new nyfon mesh screens, and hand picked to 100% purity. Chemical dissolution and
mass spectrometry are modified from procedures described by Parrish es al. (1987),
and employed a mixed 205Pb-233UJ-235U spike. Zircons were dissolved in small-
volume teflon capsules contained in a large Parr bomb (Parrish, 1987). Both U and Pb
were eluted into the same beaker and loaded and run together on the same Re filament
with silica gel and phosphoric acid. The mass spectrometer in use is a V.G. Micromass
54R with a Daly collector to improve the quality of measurement of low-intensity
204pb signals. U-Pb date errors were obtained by individually propagating all
calibration and measurement uncertainties through the entire date calculation and
summing the individual contributions to the total variance (Roddick, 1987). The decay
constants used for the age calculation are those recommended by the IUGS
Subcommission on Geochronology (Steiger and Jager, 1977). Concordia intercepts are
based on a York (1969) regression model and the Ludwig (1980) error algorithm.
Errors reported for the raw U-Pb data are one sigma; those for final ages and shown
on concordia plots are two sigma (95% confidence limits).
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